Phar maceuti cal Conposition The present invention
relates to parenteral pharmaceutical conpositions
W@ oosndmpig a somat ostatin anal ogue and t o noVEECT/EP2004/006794
somat ostati n anal ogues. Somatostatin is a
tetradecapepti de having the structure
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wher ej addl tion one amino acid units
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receptor subtype as .

wherein Ry is optionally substituted phenyl,

R2 is —Z1—CH2—R1, -CHz-CO-O-CHg—R1,

O, e
1

- = —whereinZiisO-orS,and—

X, is an a-amino acid having an aromatic residue on the C, side chain, or an amino acid unit
selected from Dab, Dpr, Dpm, His,(Bzl)HyPro, thienyl-Ala, cyclohexyl-Ala and t-butyl-Ala, the
residue Lys of said sequence corresponding to the residue Lys? of the native somato-
statin-14.

By somatostatin analogue as used herein is meant a straight-chain or cyclic peptide derived
from that of the naturally occurring somatostatin-14, comprising the sequence of formula |
and wherein additionally one or more amino acid units have been omitted and/or replaced by



defined hereinafter. Preferred are somatostatin

anal ogues in which the residues at positions 8 through
wd oosfodshe sonat ostatin-14 are represented by PEEEP2004/006794

sequence of fornula | as defined above. Moire preferred

are somatostatin anal ogues as di scl osed above
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A is a divalent residue selected from Pro,

(R4-NH-CO-O)Pro-, Rs-N-R,-Rro-, HO-R,-Pro-,
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wherein Rj is NRgRg-Co.salkylene, guanidino-C,.salkylene or Casalkylene-COOH, Rj, is H,
Ci4alkyl or has independently one of the significances given for Ry Rg,is H or Cyiaalkyl, R, is
OH or NRsRs, Ry is -(CHz)t.3- or -CH(CHs)-, Ry is H or CHa, R4, is optionally ring-substituted



attached a heterocyclic group which nay conprise a
further heteroatom and Ris optionally

WO 2ovgoeoshst i t ut ed benzyl, - (CH 2)i . 3-0OH, CH3- QM{T2ER2000006794
-(CH2) 5-NR5R6, and ZZ is & natural or unnatural
a-amno acid unit. Particularly preferred are
compounds of fornula Il wherein the configuration at

C2is (R or (S or a mxture thereof, and wherein R
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77, i< h&ued oPRgatar g-aliso doid (4it.Bzl ) - Phe] , in free form
salt formor protected form Phg neans -HNCH(C
6H5) - CO- and Bzl neans benzyl These conpounds in free
.fr salt formor rm formare referred to

Partioy WiPFElP TS aBCOrANBUT RS B2t he | nvent | on".  Due to
proteol yti c degradati op~qQf the s tostatin anal ogues
of the present inventi syste delivery, e.qg.
parenteral adm nistr t|<n,H|s hi y desirable.
However, pgrenter F@Z i way be very pai nful

e

at the sikté€ o especially in repeated
adm ni strati en found that parenteral
it pound of the inventii on,
and tartaric acid :
properties, e.g. _goold t&l ebabl lity and hi gh stability.
A conpound of th nvent 76N, i n protected form
tNafl n anal ogue wherein at
| east one of the am no groups Y\ s protected and which
by deprotection |leads to a d of formula I1,
preferably physiol ogically renovable. Suitable am no
k: qPr ot ect ive
wherdl BESERH QARG 23 RRrdsL @ Ghap ot Bnd )T O\0F Ve
whereBp Rsis m&m@:&alkyle@otzgﬂamdmmC@mﬂen&s aofl eakh of Rbemh Rz indepen-
r herein by reference. Exanple of such an
denﬂ})g%ﬁ%@?‘%%glgH ng group is acetyl. A conmpound of the
in free fovmninisalt ferayorgxotected.fgrm.in free or salt form Salts
include acid addition salts with e.g. inorganic acids,
PreferablyyRds NR1ReCdealiens: Freferedcompoundsr ofefiormyid! afet the compounds

wherein R is 2-amino-ethyl, namely cyclo[{4-(NHx-CoH4-NH-CO-O-)Pro}-Phg-DTrp-Lys-
- Tyr(4-Bzl)-Phe}—(referred- -herein-to- -as--Compound--A)--and--eyclo[{4-(NHyCsHz=NH-CO=
O-)Pro}-DPhg-DTrp-Lys-Tyr(4-Bzl)-Phe], in free form, salt form or protected form. Phg
means -HN-CH(CgH;)-CO- and Bzl means benzyl.

These compounds in free form, salt form or protected form are referred to hereinafter as
“compounds of the invention”.

Due to proteolytic degradation of the somatostatin analogues of the present invention,
systemic delivery, e.g. parenteral administration, is highly desirable. However, parenteral



hydrochloric acid, acetic acid, lactic acid, aspartic
acid, benzoic acid, succinic acid or panoic acid. Acid
wW@dasnomses salts may exi st as nono- or di val ent PEEEPRN4/006794

e.g. depending whether 1 or42 acid equivalents are

added. Preferred salts are the lactate, aspartate,

benzoate, succinate and panoate includi ng nono- and

di-salts, nore preferably the aspartate di-salt an
adminigtragiop angwthe MeoRaint! a’frﬁ%e SapPundainsiration. sReEAHY cb'h repeated
adminiéBfioRe Prepared in accordance with conventiona

nmethods. In a first aspect, the present invention
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ent se ecte and added to the conposi tion
pamoatermenashlta way that the pH of the tartaric acid
buf fered pharmaceutical conposition is adjusted to a
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compoﬁ%f%ﬂé I}Mg,t‘\ ehGakbanatg, sodium carbonate, potassium
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he”conposi tions of -the invention may-further - -

ConverffHIRT kR r&tiot ONiHel EomBERAL ofSieNin@SntiTRN@IIoRht corresponding to free
form) to tartaric acid is about 0.001 to about 2 weight in weight, preferably about 0.05 to
about 0.6.

The amount of the compound of the invention in the composition of the invention is from
about 0.005% to about 0.1% based on a total weight of the formulation.

Preferably, the tartaric acid is in fine crystalline form. More preferably, crystaliine D(-) or L(+)
tartaric acid is used. The amount of tartaric acid is preferably from about 0.01% to about



sodi um chl ori de, glucose, dextrose, sucrose, or
gl ycerins. Preferably, the tonicity agent is mannitol.
wab@sansoant of tonicity agent is chosen to adjPSI/EP10e4/006794
isotonicity of the conposition of the invention, e.g.
mannitol preferably may be from about 1% to about 5%
by wei ght of the conposition pref erably about 4.95%
nveni ently, mannit ol resel 0 nmanni.t o
1.5% wy qf dhe Eieragev:dPrsfer%%aPmﬁd) gE- é%aﬁ@ffy%mwaﬁéwb'y about

0.15%.30eférabha thd FRIFB S AN Bfthé PGalicoM@BSitieNisrBut 10 mM.

contain additional excipients comonly enployed in
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I
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a basncs' Jail agl yeaodFthe HyaReRh @frbdald, OXdAi@At cRBBAY, eﬁot’éééluﬂﬁe hydrogen

det ermi ned usi ng routine experi nent ation Prefe
]
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sodiumogiteitdee gfcape riextrase W&@éd OF QORI FERBEP e ﬁOn*%eagem is
mannitdin particul ar Handbook of Pharnmaceuti cal
Exci pi ents, Second Edition, edited by A nley Wade and
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Excipiepigpasineiugn §- o An GRECIGRL AE 7 BIPSFRY"HI¥Bnvent i onal or
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 AntioxXqas dna b8r SRIZYES 1o PTPiech i AEtive, (A0SO, 810 ign degradation

partlculg’ﬂya@hu&etﬁéf adc@@#&bﬂ'@hdlﬁbﬁé Bﬁ%rmaf dickiatid@B8Antidtidants may be
Sucker et al, Pharmazeutische Technol og| e

selecteq drom arpggﬁféh()@ FRRRMHIER kaawn Shiherplt Sl hihe. ahmount of antioxidant

employed can be determined using routine experimentation. Preferably, the compositions of

the invention do not contain an antioxidant.

A preserving agent, e.g. phenol, may preferably be added to the composition when it is
formulated as multidose vials, cartridges or syringes. Preferably, the compositions of the

invention do not contain a preserving agent.

Reference is made to the extensive literature on the subject for these and other excipients

and procedures mentioned herein, see in particular Handbook of Pharmaceutical Excipients,



Praxis, 4th Ed. (Springer Verlag, 1971) and

Rem ngton's Pharmaceutical Sciences, 13th Ed., (Mack
wEms0008€». , 1970) or |ater editions. Typical | RCT/ERB04/006794

conmpound of the invention, €he tartaric acid and

optionally the other ingredients as nentioned in the

desired ampunt are dissolved in an aqueous sol vent,
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Procéﬂu@es QRRhORfdyl e stéd abSprepar@- tha! @@ﬁpdéltﬁﬂn%, ofaﬂ%oiﬂv@ﬁhon may be
gl ass anpoul es, or syringes r%rel

convanﬁggsknommsﬂwsaaﬁ GF bResth OR Bel] PIOFEAUIST 90 L@Pa%tdﬁgﬁﬂbed in L.

Lachrtnbﬁ‘ét wﬁﬁéa‘h%h%cbyméilde%fa?{d%dl ‘P’%#h Bfo@d 19861 H. Sucker et
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al, PR SRR PP DTS 088 Weasssaimidhuen die pharmazeutischen

PraXIQ Qﬁh E@d (SpPhbéd P g0 9 PBIAB RRhhg 8RS IPhaFhAcHuLe Stdbéd Vi3th Ed.,
admni stration by m xing the powder with the

(MaC'éI&P'r’&P’aWQhPF l@fer@@fﬂg@m e.g. with water for
injection. Alternatively, the present invent
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as mQﬂO@i@B% e BENIY %6@{1:'59@ drdbied Waﬁtaq@eﬁuﬂ Qélvé\ﬂoldﬁefél'entxally in
to about 4.5, preferab {ﬁqabout . corrprl si ng

waterSfer smp&ﬂ%g:w@dh@@ﬁ s GRpSTASIVIR the ba%@%e'm sgluioh may then be

dlluteaQ/ﬁ@P\R@l’@F % skt it HeieHe flr%J desifed @firAL eThéTFHEQﬁm@fsolutlon may be
di -aspartate, succinate eealn%aas par t

flltere@hthwgfl arpiesile Blarpes & Mﬁ ipak@) filies rrqf%rgblyhgurmbove preparation
oxygé?‘P{Eﬂ?"bersﬁla@éd Aearcohsst vﬁﬁpfh% JoMitioR TRAS icbivBEind of the invention.

onprising tartaric acid wherein the tartaric
This @cusalﬁwmp@maﬂ Ut HY miRding #ihpg-ganitogen. B wenkaines fivtdingthe solution.

The @ﬁ%@é&ﬁlﬁ&%hﬁ)oéﬁlbﬁ m fﬁ% ?éﬂedltﬁ‘ﬁﬁf BarB6h ‘Eljioxﬁfédoﬁtbf& 1H§rt gas to

e COIT{;OSI tio the i nvention are useful
prevenp degiadaiinre saieraily gnderr earbere gioxisie, @ g ohpeded te tyiadh €.9. glass

vials, %+d09|e99¥ S gfé@é L& {pBdIel! o e@ﬁﬁ%@%@d f\“éfﬁl@d & and steam or heat

secretion and/or exc
sterilizeteat ment of acronegaly as well as in the treat nment of

pe | or type Il diabetes nellitus, especiall
g@ﬁ&gnmgamag /2 gonyentignsl Bipias under a%@ﬂ%condltrons Ho-give -
povR:fe? kbefify Eéﬁdnvahlbﬁtrﬁ Bg% to%é&%ttlhﬁe PRCY e d @DR1MBA for parenteral

hr opat neuro and dawn phenonenon, and ot her
admlrr@tfaélg@ |sh@rtlu|b§f_qr@| @dgnm@raélp@@y mixing the powder with the desired amount of

solvent e.g. with water for injection.

Alternatively, the present invention provides in another aspect a composition for parenteral
administration buffered at a pH of about 4 to about 4.5, preferably about 4.2, and comprising
as active ingredient compound A or a pharmaceutically acceptable salt thereof, e.g. a

lactate, mono- or di-aspartate, succinate, preferably a aspartate di-salt.



to insulin or glucagon rel ease, e.g. obesity, e.g.

nor bi d obesity or hypot hal am ¢ or hyperinsulinemc
wWeb@siongses b) in the treatnment of enterocut aneoRST/BRINN/006794

pancreati cocut aneous fistula, irritable bowel syndrom

inflammatory di seases, e.g. Grave's Disease, _

i nfl ammat ory bowel di sease, psoriasis or rheumatoid
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er larrh rom
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wh’fl\ @%Qrsgg?ael—rl] ??‘%ﬁ“@{ éfc? ?4%5%0 8}1 l??%laﬁ gl%g‘éﬁ@gr%atme tof acromegaly as
welhfas azmhfm tregtneting of dees! astypadi d;ab@tds &b@M@s l Me@ﬁllﬁ@omghcatlons
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l'if t
R LR T b G R AR
- hypedrlinglneedssity, e. g. allo- or xenotranspl ant

b) in Vtﬁé Q%aﬁﬂglit?éfgﬁrgﬁrogﬁﬁan%r At %Sé?\grlea?ct:qggt%)?\;gdlqe [jg@as irritable bowel

syndrgmhj inflEminatan disedbes, V@gﬂf@@é@fst mée%@slnfﬁ?mhﬁrl‘éc%r?We? disease,
vascul ar
oo, YRS S5 Spo el g vasclicr Tur "

dla‘meapsmr@nooﬂeﬂmrelstaﬁudlmrméa PEREHbMBRMYSNAUBASHEFMER! acute or
or ot her invasive

oA G RRAs AD S RE LR ERineT Nermiohe GgPietge BimeTh de 0aGER tamors, for
examplemapomag,nglothgdriottas, Msulitdmad, etrtiRGids Ot 8t ﬁﬁégn lymphocyte
maﬁnﬁﬁ%f)cﬁe%:yeﬁﬁresé{o%gasg orégg%nnﬁlagtslh%p@t@%rlglra? galﬂgmoma as well as
gagiashtestirmnbleedngne.y oafidez] o@s%ipﬁé?'l@l‘tﬂéedl ggntral nervous
r os (i ncludi ng advanced

o) forpt® eoR S reflindRt Bt pRelbotsantor g uRoRe Asgrders as indicated

abod mulmimgmm‘ramm@tﬁﬁﬁ leyé edisedsdB 0 nfROGPT eddiB, | §RANY t‘gxd macular
ki dney cancer,

e oAl St S BB reE B0 e onialvesesn chieisd mastlar Kigoneration,
charbilelmebvasiutarizettisrel dRELISRErs dndMBRERSve H}?ﬂgbétﬂ and

d t
o) o B S vas

pattlies oe.deymift ‘fesgel atheramibrokM, algt IH b tahsplShtdESgdh S84 Skeart, lung,

nnq ry eye di seases.
. .ng&ne_éﬂg_ rﬂuﬂg,_P iver, | Lc?n%/ 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,

e) for treating somatostatin receptor expressing or accumulating tumors such as pituitary
tumors, e.g. Cushing’s Disease, gastro-enteropancreatic, carcinoids, central nervous
system, breast, prostatic (including advanced hormone-refractory prostate cancer),
ovarian or colonic tumors, small cell lung cancer, malignant bowel obstruction,



Preferably, the conpositions of the invention are

useful in the treatnent of acronegaly and cancer, e.g.
w@e®kiom3Ys Di sease. The activity and charact er PEI/ERR040606794

the conpositions of the inwention may be indicated in

standard clinical or animal tests. Appropriate dosage

of the conposition of the invention will of course
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inflidoseory piwaderove). thaunaseid lartastidh\Grpeasediseass or other inflammatory

agm ni stration, e.g. intravenous drip, intranuscul ar
ey%a'sgﬁsr?éut aneous injection(s), or subcutaneous

infusion, e.g. continuous subcut j '
et Sy SRR S RSO I7 U ALHRA B gy and
cancett By Catlaihg'd@idepasdose bei ng spread across the portion

or the entire admnistration period. Wen given by
The asiiviig undnehausctérsties tof tme compostionssef {heeiheerdibhymay be indicated in

adm ni stered from3 tinmes per week up to 3 tines a
standa&iﬁmu g %qlglsx[g;s .

W ce a week up to once or twce
~ daily. Ac ound of.. i n i . .
sovrofid Hyber R R UM B AU R QRS 0aRE o gepgnaing on
the cohmﬁm_tdt bﬁ l.tre'ﬁ]EEei @mn@(mtmé tive diseddeetypaveriné oatupy fef esiggnge), the
IS, sul .or, suhcut aneo m.ni.stration. After
drug UF%‘?@*&% ?rg?ﬁt %?ﬂreedc%ﬁlgg% qugr?vgg%ﬂﬁset%k'ﬁé'ent ionis locally
well tolerated. Particularly, taral.
when ZRen soBb TG PR B AR ot WA B B Gl in g or drrpe doses
spreadso\Nag Uinenewahsas by @atentemal ddmaidistratoonmelgl intcaveoodsudnip, igtramuscular
sensation at.the injecti Si t .n_addj t] t
or sugSRRPUL AL o rBRef Btprln Sthetinad Poputancous
infusionf pﬁem?bm}%tmtimjtmogx ivijdaitibs o:g ‘mﬁdslicst, alithlthe fotal d;ily dose being spread
characteristics. r. exanple, .le N
acrossfg PAGAS Ph T DI B0 B LA U TEBr b pgeoysdniecton.
it is makt GrefErably-eidministeTddefromnf3 $itnes gebr wicteh U tth8 tivest @ clay opreferably
. at 20C to,8C the conpositipns of the invent,] r
twice & Wgfle Up\ I °bge rfﬁng'ﬂég) d%éW't gcfﬁrg‘?cftﬁplag8‘ggnest'@§ﬁp?'?yn$%f Iso be
adminiber&bis ey eimvif tely. eheaibditasearst aties isjiebiorof Conpound A
In general, satisfactory results are obtained on
The conthishlibs of sl ioventien greferablyus suiablesfornsiticatamebusddroinjstration.

dosages on the order of fromabout 0.01 to about 1.2
After injectig; ehe rcahipgsition rof abe utvedtidn 0 iathtutveld. t6lerajedf Parttieularly, the

poro§ TRl 5 DL A DOFRET B, R e,

leads tadwiidnto sloeuetng seresation anthdiinjectied siteses up to 4 tines
per day. Suitable daily dosages for patients are thus
In additfont tee ther desd ddcahholatanfe lafteg itjectaino ubhe Gofpegitiofi of the invention

exhibit% %%Egbs'ga%llw crtlat}gctleﬁélt%rs].t #grnexa%pgé, 1&5sCRER %.Lgb/g o?%e&u%ﬁ%naproducts
were found after 4 weeks storage at 60°C. For example, if stored with light protection at 2°C
to 8°C, the compositions of the invention are stable over 24 months. Particularly good

stability may be observed with the diaspartate salt of Compound A.

in general, satisfactory results are obtained on administration, e.g. subcutaneous adminis-
tration, at dosages on the order of from about 0.01 to about 1.2 mg, preferably from about
0.1 to about 0.6 mg of the compound of the invention per injection or about 0.001 to about



Compound A. The followi ng Exanples serve to illustrate
the conpositions of the invention.

wqanosani8e3 aci d and nmanni t ol

i nj ection,

Then di aspartate salt of conpound A is added,

Exanples 1 to 7:

t he

_ are di ssol ved i n WACPEP1004/006794
while the soluti®on is purged with nitrogen.

solution is adjusted with sodi um hydroxide to pH 4. 20

and i,njection
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:
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NEIVENEN 4281 &5

par

Y

nd of
e sal

Compdemapound A 0.251 0.315 0.376 0.472 (correspondi ng
anount of Conpound A) (0.200) (0.251) (0.300) (0.376)
The follawih@Ekamples dece)s tllabtrata thelcdfiiosiiob of theHd/entiorb01

manni t ol

Examplds f fr7:i njection ad pH 4.20 ad pH 4.20 ad pH 4.20 ad

pH 4.20 water for

injection ad 1n ad 1nm ad 1nl ad

f{)m&lla i, e.g.

49. 500 49.500 49.500 49.500 sodi um hydr oxi de

Tartarit rAcidEandb maxnifol Bxe Bissplasér watee feraihjectidn, @ditp dom@olation is purged

with nifadgbael o edRa o do0) STARLREY

LIRHAL o8

trys

Ol fljfked with
%a I he

sodiund hp@dxide 36 bHL4 20 Jarnewatet &r idjectEdOuM S 500MKB. BBieds bodemnaseptic

e.1N ectio

conditfe 52 Lot bl

orgh e

um, filBd Rith 8MpasIBS 6hd stdfifizaar BeaNGclavment i on provi des novel

conmpounds of fornulalll

wherein Ris NR

TP el ) i o k022

RZ-C27alkyl'ene o r guani df negfq2- Gal kgl gne, ang seach Egx4
of R-i and R? independently is Hgr C  2alkyl —in
diaspdriaeesat of CambonndsAl t form of codjl ex f &3P ojr PA76 0.472
Alif :ﬁ% t 7B EP gfgrably gy NRi  [325¢2. balkyb@ne; Ao.376
(Corre%oﬁ§16§%9 nC()LTjh(I;T r?H n@ for L:&; | l)l s ‘Lh?g?}mp(gun? /QO )
tartarindgd @ystaliRei S 2- ami no- et hy|, B$3&o qal té@1cyc¢l ol £41 (NH 1.501
2=C2HA=-NHCO-O ) Pro}-DPhur BT = Ly Ty {4~ Bz ) - Phe]
manniighy referred herein to as Céh%g nd Bf{é(g 4500 49.500
sodium hydroxide 1N for injection ad pH 4.20 | adpH4.20 | ad pH 4.20 | ad pH 4.20
water for injection ad 1ml ad tml ad 1ml ad 1ml
Ex5 Ex 6 Ex7
diaspartate salt of Compound A 0.752 0.786 1.129
(corresponding amount of Compound A) (0.600) (0.627) (0.900)
tartaric acid crystalline 1.501 1.501 1.501
mannitol 49.500 49.500 49.500 .
sodium hydroxide 1N for injection ad pH4.20 | ad pH 4.20 | ad pH 4.20
water for injection ad 1ml ad 1ml ad 1mi

In yet another aspect, the present invention provides novel compounds of formula il




in free form in salt or conplex formor in protected
form Phg and Bzl are a s defined above. These
wae@oeowpomsds in free form in salt form or conpl BRT/EPI0N3/006794

or in protected formare neferred hereinafter as

"novel conpounds of the invention". A conpound of

formula 111, e.g. Conpound B, in protected form

corresponds_to above nol ecul e wherein at | east one of

t he am no DUPS 1S

deprotectidp | eads g

prefera /Pwﬁs'o ogi gal | y renovabl e. Suitable am no
K prgot cln oujs ar€& e.g. as disclosed in "Protective

oupsNi n Or@anl OSynthesis", T. W. Geene, J.

W | ey=& Sons GNYNGE1981), 219- 287, the contents of which

bei ng i N HO erein by referenge. Exanpl e of

such fan mam po rotectiﬁ\@Zgroup is acetyl. We ' a~wnp

"0 ftoTnae sr 111, e7g. CoTnpouncT B~ exists

co f df |t may " conveniently be a conpound of

formula |1l bBear a chelating group o n the side

chai n am no grou%ro and conplexed with a

det ectabl e or radi erapeutic el enment. Conpound B

beari a chelating group is referred to hereinto-as
Where'ﬁ&]ﬁslﬁ\ﬁgﬁe@mﬁﬁﬂ%ﬁ]@’ %‘an@%@n%a B%ylgpe. ¢ ati ng groups

each of R%Hdﬁ-@g lﬁd&aen'deﬁtﬁﬁs ‘li?ér' S dikfir om
pol y- ani nopol ycarboxylic acids o r anhydrides, e.g.

in freetfcms@ 2Rt fPUR QT FOBRIK EATME PENIREOPFIgRARIT e g di et hyl ene
triam ne pentaacetic acid (DTPA), ethy

Prefergfily £ols- R (Re=Capplkyipnant rﬂs%fteﬁw )CONPRP'N' ONfO“m@{ar Wais e compound

)hl l lled o[ {4-(NH-CoH NHCOO Pro}-DPhg-DTrp-Lys-
Wherelﬁlﬁ\ﬁ %Wﬁ eé s eﬁ%f Cé/(t:ﬁ[y{ éneél Am ne-N l dl}acetgl c Py

Tyr(4-Baty th]J-BED)efQi hqrelgttqqu; erByeundRi ne hexaacetl c acid
in free(‘ }g@ alt ¥ g?eg{ fb(g\ggr fnrd?{)‘?eéﬂég%rh\g %@%n@-ﬁgzﬁareeaéldeﬁned above.

| ocyan nzyl - DTPA se derived from
These r%%p%ﬁ%&é if fr]eb% Sin galgl*for% Br ?zoﬂﬂ%rex form, or in protected form are
tetra-azacycl ododecane- -tetraacetic acid
referreel[b@m)aftelaa ‘gvel qommundazb@ydm\@nmrr adecane- N N
>N', N "-tetraacetic acid (TETA) 1 or 1,4,7,
A compotird pééczmy@nkht Pigd EamrauRg NB.ND, protaciad &ﬁ@e@?rée%@nas to above
molecllld Wﬁ@@n afl ré%s Lih@gangiFIQ léPod'&yls lB?ot@étE@‘éHG QyfiH BEleprotection

I rect y or rou spacer to he side chain am no
leads gr @ poMpPURY @f Tz, eprgi%@téy §hvmipma@lyt legxwaRigowditaie amino

protectﬁr@e r%Pbs aﬁeeg g as lcRfsbese e of%aér&)pgaﬁ Cﬁ'&gnlcf&%fnthesw" T. W.

val ent resi n am no-car oxy

Greenacd. oWﬂe)ol& SrasrYe (198A), 221828, dhe gPelgdtsr efsVVhige e {ﬂ@efporated

e Y
- When % %’gﬁ?ogﬁc{ &Yeﬂ?rf\ulgmllmép@ %ggﬁ%% & %X’?@?tm PESHREE Q@L‘m it may

ect abl e el enent enment, preferabl
converaenfeftbala caRPaUNIdcH f@rmwaowt@aan@a@b@lﬁmg giote ondhe sideghain amino

group X’( Psfo ghé‘g:eﬂzﬁéxggtvﬁﬁpé”o%%bl@ of radotABaALuticPBeMBhE Compound B

bearmg a chelating group is referred to hereinto as conjugated Compound B.

R

Examples of chelating groups include e.g. those derived from poly-aminopolycarboxylic
acids or anhydrides, e.g. those derived from non cyclic ligands e.g. diethylene triamine
pentaacetic acid (DTPA), ethylene glycol-0,0- bis(2-aminoethyl)-N,N,N',N'-tetraacetic acid
(EGTA), N,N*-bis(hydroxybenzyl)ethylenediamine-N,N'-diacetic acid (HBED) and friethylene-



radi ation or a nmetal ion which is capable of
i nfl uenci ng NVR rel axati on properties. By

WO 25000383 apeuti c el ement i s neant any el enent P@ITER1004/006794
emts a radiation having albeneficial effect on the
conditions to be treated. Suitable elenents i ncI ude
for exanple heavy elenents or rare earth ions,

CETRTR: A R
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decané NON NUGH kelRacéiedadid th—tm)ndrtm Ag, matdtrmaeymaad@crana-l\l N',N" N"™-
i tron- emttlng radi onuclide e.g. 68Ga, 18F or 86Y .

tetraaoggq:pggfg Mm tting radionuclides include those which

are useful in diagnostic¢ technique tLi .
The cHblaingrATew? a1y BRI St sane 1l B Tirugls aeRdbr' B sie chain
amino Jgré’libubf P, At spabsrefivdiadd thobs @AbEN Mo Wi ait,0e.4. dayiisclosed in

referably from 12 hours t
OB-A-2.82% 576 To il the yaleal TeFiy R AU SRR ALE At 1o oxample
B-Ala oYtatcﬁve@éd{%sxﬂbG&rM@H fromI6:aRindBapkdié 8&igum  Thal I i um and
Samariume.g. 67Ga, 111lIn, 99nifc, 161Tb, 169Yb, 186Re
Preferr‘éﬁ C%ZIEBHQ gr%‘tﬁb& apd @1096 @gﬂl\ﬁeﬁ'f% D@F‘AOD@?‘AI SIEEETAICERSI8ting groups
are useful in radiotherapeutic
derwecbﬁpnm%m @lhBOTf\cﬁre aeshipetersdy, 67Cu, 186Rel 188Re,
169Er, 121Sn, 127Te, 177Lu, 143Pr1 198Au, 109Pd,
By detestobie] eleneni iprmazst sy elameab Reterakly & il ion Which exhibits a
properfyaéiété’crié@é Ill‘dﬁ§0 @fa@n&gii%s’c@c L%Q é?fa s lbﬁ vty @BrdIhi detectable
tment s, €. 2B 201TI npounds of
radfaﬂqrblornﬂ gnetgl) ion efv@ch @ﬁﬁ@@hﬂ@ o, infiHepCiBg WRe rﬂaxatfﬁnfnf@@eraes By
radloth%ra%@bﬁc feféH@nt %allnt:aﬁnt' A sl8Remchitcmddiits | Pradfibh halinga beneficial
%ﬁ I norgani ¢ acids, polymeric acids o r organic
effect %ﬂ:ﬁ §0n¢16@n9et%>r‘?df@t%d th hydrochloric acid, acetic

acid, lactic acid, as artlc aci d, benzoic acjd,
Swtabi@&!@mﬁnté ingude for XpARIST ReayY i IEMRF @F 48 $3'BNI0831 89 ARyised in

CAT s&inig @?Dnﬁﬁiﬁ‘&’ aﬁél tgﬂnM@JaSW Fé‘ahﬁagn@ticgfonge@gnéldf’fg Fe*, Mn*" and

whet her r aci d_equi val ent's are added
ﬂwﬁg@mme@u@n% eek Eyas and srdienuolidsse Pre @ r§9!018§f%ﬂ@et Rarticularly

- t B8 REYF-e -emitti
ay em!it@&f ?ééﬁonnaeﬁr%éﬁ gt (ngr% a&ﬁe ng;ég\‘ﬁ%l?g frggel@ﬁ‘tl?cl Bé @ée@ “-emitting
radiondigent apesrﬂonemlttrn@wlqmeIIMa @a,nnesart The

conj ugat ed conmpounds of fornula 111, e.g. conJ ugat ed
Suitabl€orpuiiing Bdionwaljdesddéiude tadseywhich 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
radioisotepes from Gallium, Thdium, Technetium, Yiterbium, Rhenium, Terbium, Lutetium,
Thallium and Samarium e.g. Ga, """In, ®™Tc, "®'Tb, "**Yb, "®Re or ""'Lu.

Suitable p-emitting radionuclides include those which are useful in radiotherapeutic
applications, for example *°Y, ¥Cu, "®Re, "®Re, "Er, "'Sn, “Te, ""Lu, “*Pr, %Ay, "°Pd,

165Dy, 142F,r or 1538m.

Suitable a-emitting radionuclides are those which are used in therapeutic treatments, e.g.

2at, 212Bj or 2.



exist in salt forns obtainable with the carboxylic
acid groups when present in the chelating group, e.g.
wa@bdoalopospet al salts such as sodi um o r pot assi POT/ER2004/006794
substituted o r unsubstitutigd ammoni um salts. The
present invention also includes a process for the
production of a conpound of formula IIl, e.g. Cbnpound
be produced in_anal ogy to known net ho

Comppla}dsg éqnfg]u@ Hlge . Ep@PPYiIthy: may p}qétaq 9B HERME splﬁform Salts include

acid aeambre@algdwumlg/nmrgaw%nd@ ﬁol%@ﬂ’cpb@@é @ﬂ of-gynm hdds Lféhexampne
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ammoMhcdyi@m no acid is selected to be at the Ctermnal
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I oxy eny - met hyl )=benzoi ¢ acid

formulg HB, Qk%rﬁﬂN@ﬁtﬁﬁb@OHWU@%tB dhed optaineds b dtae frray ia. @pit form or
opnonén?g ShpleBe uRH o %m@opiadb%rgﬁm.aggwt' de chain

ected 1 n conventl onnal manner €. g. usi ng

Itis geﬁgﬂaﬁ?n&%rﬂcﬁ Wrﬁ&“ﬂ—ﬁxﬁg Iagldtlg olbEEF B amr@t&mﬁ)gbﬁtlon to start

rotected al n am no grou
the pemﬂd@sﬁ\ﬁm shesierfpe pnearqwptids willte cyclireflf provided an’bfﬁbat the sequence of

amino PEIQ& ﬁ'FtrhlenigeQr Cf%‘bﬂde €o sp@ﬂ&s ) t’hatclﬁ%e Héﬁge%r@?rll h@%f formula lll,

i pear--pe clized.n.such a-wa
eg. Ccmmnldéi vayingee rtazy peokheafebiomevhich may prﬁer{cme(wmng:ammo

acid ov%”ﬂ?l}l# p@%&%% B8 &_ﬁngr@ﬁ) oHRGR 1]) 6 gyé&m omt is é)rrepﬁred by solid

unct| onal deriv t| ve
phase g¥rdhesis temfitst amirR-acid isrpraietatigattachad o &el 1esinpegt esommercially

available polystyrene-based resin, through a suitable linker, e.g. a linker which is cleavable
under mild conditions to keep the side chain protection intact, e.g. SASRIN or an optionally
substituted trityl based linker, for example 4-(hydroxy-diphenyl-methyl)-benzoic acid wherein
one the phenyl groups may optionally be substituted e.g. by CI. The buiiding up of the
desired peptide chain may be effected in conventionnal manner, e.g. using amino-acid units



group. The cyclisation step a ) may conveniently be
perfornmed according to known nethod, e.g. via a n
w@200d000893 n active ester, a mxed anhydri de o PCHEP2004/006794
carbodiimde. Thereafter th& protecting groups are
renoved, e.g. by cleavage e.g. with trifluoroacetic o
r by hydrogenation. The cycl i sation of the peptide may
I b f d di th t he
where?‘ui &‘gt %ﬂig%lgarg{pgggr%;!? 5138% \ég?q\tgcte%ﬁqggoélq%plﬁql"ﬁgmmo groups where
preserﬁfbétr@qir@ﬁcfeafvmhadldlfféidnﬁﬁﬁhﬁ@ ;trbtte roug, 6l§. BdwdrCB®. Breferably

m no functio ys o r backbone ancho
the “”‘?ﬂ p‘?ﬁ“ﬁ@é‘?‘ cyilig HI:%J‘% sa PR O QS}%’HH%@ hedyvp [fwgg Bz|)-OH and
Phe, %tganﬁﬁé-fM%lQHR(}*—dgﬁﬁﬂﬂ @M@#ﬁ%g-@%@&?ﬁ @2@9@(9#{% -Tyr(4-Bzl)-OH

ter cleavage of e Cteéerm nal

or a fp@:‘é«pn@edqrya&\sﬁcthem yhgremaga%gfcﬁ?b@d ap®dieels an amino protecting
group. &Y @ﬁilé%foatsﬁ?p Ykl go%én@? beSHeFoRAYE Qcédr@g%; B Rnown method,

resin an eprotecte If deSired, the |ater hai n
e.g. Vigr @ @aideo an amtnzse egierbe mixed mm@weoornatcreéb%dwwﬁ abiefeafter the

protecq_ﬁ%oérog?s Oafe abhfled N cfen& dRaby gﬁ-:l '@?t |\ SkifRorBdeetic or by

0 as a starting anfno-aci a starting
hydrogengéen. o r cyclic peptide wherein in each case Pro is
ring-substituted by OH 1 may be converted to

The cyshigation of dhe Bapiisteriav Blsp hierrariermed directly. orcihiepsliel gupport,ghe first
ammoracrdftfe Pid QY- é’ﬁ@cqgn&m%?t&a@d G SnPnthpg trhrba@@% side chain,

peptide, respectively, eln Pro 1s substituted
e.g. e}ARNA -famtian Nl B3 O byThackbenp| ancheiingn bie an@aj’np%@@m@a is then

synthe‘%&g@%m%r%f sthiddTy |s§hcl biluasees theﬁi@rlspgézgat e %Quﬂﬁerebdeavage of

formed by reacti e con| conpoun
the C+ tﬁrrmf@# mtacuom the epegplide lig C}é@'ﬁ?(th Gt 8% drpgpbeth@bpve. Thareafter the

cyclic ;?tTp‘Eeé 'iseéé’évég'ﬂ%% ﬁiw%tr@% %Hg%eﬁ?ro'iec'ié%‘?“ ot her apeutic

nment vyi el a netal salt,

If dem%efh%rlg@réd cﬂa?ﬁ%r@éerﬁ %h@b‘?ﬂ@aﬂné mtr-gaﬁcéoeﬂ?meoé}n?ﬁ@)éc‘f&?pnor to or

carri ed out anal Og|y known net ho
after the reitige émdllsﬁt'qi’e‘it?m A)- Tougdno@s|a ganiag mweldlor Beitarting linear or
cyclic ?@ﬁtLd%SwI:’r%emNﬁ gﬁ:rh%@%gﬂzﬁ E;@Sd-&%g%hte%ﬂy ?ﬁl v‘(‘@g_}ﬁ; @tﬂg/grted to
provide na V\a@nmurmind:fv@rmhla Ji. esgrc|Commpeagind 28; wzghelgegoed Pro unit
O\ t h
o the SR ONNAN Do U, oyl Bkt Obrd [ PfRbta by

NHR-Cdtpeit4iQf2s are in 0OC . Abbreviations: AcOH = acetic
acid Boc = tert.-butoxy-carbonyl Bzl = benzyl CBO =
The cateplexsiien oHyconjugated compound of formula 1ll, e.g. conjugated Compound B,

may be performed by reacting the conjugated compound of formula lil, e.g. the conjugated
Compound B, with a corresponding detectable or radiotherapeutic element vyielding
compound, e.g. a metal salt, preferably a water-soluble salt. The reaction may be carried
out by analogy with known methods, e.g. as disclosed in Perrin, Organic Ligand, Chemical
Data Series 22. NY Pergamon Press (1982); in Krejcarit and Tucker, Biophys. Biochem.
Res. Com. 77: 581 (1977) and in Wagner and Welch, J. Nucl. Med. 20: 428 (1979).

The following examples are illustrative of the novel compounds of the invention of formula lli.

All temperatures are in °C.

Abbreviations:
AcOH = acetic acid
Boc = tert.-butoxy-carbonyl



DIPCI = N, N -diisopropyl carbodiimde D PEA =
di i sopropyl et hyl am ne DMF = di net hyl f ormam de DPPA =
walhemgbphosphoryl azi de Fnoc = PCT/EP2004/006794
fl uor enyl met hoxycar bonyl H®BT = 1- hydroxybenzotri azol e
Gsu = N-hydroxysuccinimde TFA = trifluoroacetic acid
THF = tetrahydrofuran Exanple 8: Cyclo[{4-(NH
2- C2H4- NH CO Ga) Synt hesi s of Fnoc- Pro(4- OCO- NH CH
Bzl  2- CH2- NF-Bog)l- OH L- hydr oxyprol i ne net hyl ester
hydr ochl_qr | ' eacted wth Fnoc-COSu in aqueous 1.0
CBO N sodi umq%zlgr ghg(%)é// THF at room tenperature. quter
DIPCI conpl et FahNaflisoheopylsaiodiomide Fnoc- Pro(4- OH) -Ove i s

DlPEAi sol at ed &&@é&ﬁ%ﬁgwﬂe‘m- Frnoc-Pro(4-OH) -Owve i s then

added dr op'vvl a solution of trisphosgene (0.6
DMF eq.) i n=TiRethglfggmaeide chl or ocar bonat e i nt er nedi at e.

After 1h gl ﬁm idine (1.0 eqg.) and
DPPAI\I- Boc-di a Hr%&:‘%é e (E@ éeeq.) are added and the
Fmoc r eact i or fiusresiyinratisakyaarbomdm t enperature. After

conpl et Lgn jon, the solvent is renpved in
HOBT | acuo aﬁg] ?ﬁo&oﬁp@éﬁ%ﬁfﬁ%ye,:mc_ Pr o( 4- OCO- NH- CH

Osu 2- CH2- Ne-NBbgdrotidacceisimioe ract ed from a two phase system
of ethyl .acetate/0,1 MHClI to give crude product (M

TFA - 554) M%EWE?%C%%??% ed by crystallization from et hyl

THF acet at e~ td@hshyaetflmgh ester is then cleaved to the free
acid by treatment with 1IN NaCH i n di oxane/ wat er and

el P OB GRG0 ek SRS b

a) SyntHe §b ef Pmo¢-4+&)8 OB-HNBIRGHH H,-NH-Boc)-OH
Lhydr%él\‘lﬂl_xtggr?%?naq?ﬁgg%{grlwé{ggﬁgrd‘ey lsé( r%%%?e'dT\X{tr( %Zn%c)c-&h iﬁ aqueous 1.0 N
sodiumFeapbonEye/[ BE| Jt-rEeriHRmpPbirtaBir&OkSgr-conitttioRalf\tse yeamtien,remonPro(4-
on- o R EE) i SN b ST B B O, B dbuge e o
solution epetsbhostzne)(0leesq.pin ReFdemiet e chiooora(iiinaée indenmeddBalE:, After 1h
dimethéé%?n}q‘g};/rie eaf(%a gnﬁﬁa %?ﬁ-%@qr‘@ﬁ%ﬁ?ﬁ% ?g#]plﬁ%?garé Dalcfégd: and the
reactiofds dtlged watroves tedmprataqu etiter adomplatioupbfetthe reaction, the solvent is
removegt. G4 SOBO TR e S CIPEE B B PRGHECPRAY EEpe) OV i
extractéP YR ROSVE Dhate HBeAD of ethyl acetate/0.1 M HCI to give crude product
(MH" = 554) which is purified by crystallization from ethyl acetate. The methyl ester is then
cleaved to the free acid by treatment with 1N NaOH in dioxane/water and the product Fmoc-
Pro(4-OCO-NH-CH2—CH2-NH-Boc)—OH is purified on silica gel, [(M+Na)]" = 562).

b) H-Phe-Pro(4-OCO-NH-CHz-CH,-NH-Boc)-DPhg-DTrp(Boc)-Lys(Boc)-Tyr(Bzl)-OH

Commercially  available  Fmoc-Tyr(Bzl)-O-CH,-Ph(3-OCH3)-O-CH,-Polystyrene  resin
(SASRIN-resin, 2.4 mM) is used as starting material and carried through a standard protocol
consisting of repetitive cycles of Na-deprotection (Piperidine/DMF, 2:8), repeated washings
with DMF and coupling (DIPCI: 4.8 mM/HOBT: 6mM, DMF). The following amino acid-
derivatives are sequentially coupled: Fmoc-Lys(Boc)-OH, Fmoc-DTrp(Boc)-OH, Fmoc-DPhg-
OH, Fmoc-Pro(4-OCO-NH-CH,-CH-NH-Boc)-OH, Fmoc-Phe-OH. Couplings (2 eq. amino
acids) are continued or repeated until completion, i.e. until complete disappearance of



aci ds) are continued or repeated until conpletion,
i.e. until conplete disappearance ofresi dual am no
w@e@aeosyhi ch is nonitored by a negative ' Kai SBCT/EP2004/006794
Ni nhydrin test. Before cl ed¥age of the conpletely
assenbl ed protected linear peptide fromits resin
support the Na-Fnoc protection fromthe |ast residue
iiS renoved. o . ey s .
rosidu apHIGD B IS NP ORI DReR BBETBRHIET TR 5 Before
cleavad®osthd ¥bhBtely 43defiblel promsteidnigsanpeplid £l B, resih@upport the
peptide-resin is transferred into a colum or a 4
No-Fmgg prategiios fretm & 14t resiquedperoPuedpept i de fragnent is
~cleaved and eluted with a short treatnent with 2% TFA
¢) H-PhieaPOH:-OCO-MH GHi CHNH-Bbe - PhgaDErn(Bo¢) rhvsthagl-dyBzl)-OH

After wgﬁﬂéisa\;vfthz gﬁﬁ(‘é\ﬂf t‘cFu‘e ﬁeﬁ%%@ﬁ?@ %dgmﬁ% HBib% oryk?ngd suction

ar at ed evapor at ed and
filter ars iﬁe p@bhdmfrpgmemcs @@apedeeml stited With-a=shogdgaetrnent with 2% TFA in

CH,Cl, \X/?r}nlg) ﬁerg ﬁ%%\,ﬁ%ét&&g{eﬁ%@m% %gzturﬁ_ed N.?H Oézsiolution.

The orgarﬁzheelptrcorr isf $eparatad endteyapdratesband the ﬁé@rchama@m@medi grecursor

=Rt iy B RRET S G "or DA and
d) cycl tIf’rB @Cbnlwilqﬁ OHHZ-RI #ﬁ?@éiﬁyffg@o 7\}2’&52% lgheOFtnﬂ-EB?oacetate

ol' Ve i‘'n vacuo;

The ab6@ireat frag@eniss dlsbmlt/admvmmh (el cesled ’a:tmmuw&%@ cadd \i\netated with
NaHCO3, water, dried and evaporated in vacuo

2 eq. RIEFAothent 1.5ea 196 QRN @ne stied | widbromaletien (e 3051 ??:/Q“ﬁC The
sc::lventz\?asg %Jfﬁogtcéomﬁgteme v@ds”h' vdcRd: e Eaﬁce?\ﬂﬁ@efsoﬁllﬁ& with ethyl

precipitated wt
acetatecwasimwlﬂgNelaCOLON@qr dHEII and evap@raied ingsded with et her
and dried. In order to .conpletely deconpose renai ni ng
For deproi@olien iNeqasibaerisndissoh@iddht 0RE ipTEALGD 955 déas $OI il and stirred in

% AcCH.and | yophi l.i after 15 h,at, ca. 5C..
the colfaind QT FPORHLCE FETBPFPLPB NGNS (ariafing G0 <. HOL
filtered, SVAXABIMAthCSthstahd &riedd Ire SldeH &) ingSiet@lyadbicentposd réimdifing fdole-N
t0 0.5% TFA in 70% acetonitrile. Fracti ons ¢ nt

carbamynig agjd e praduet iechisOLYRE aPe AenBianeldyoriiizge W f atta. sec.

Prepard¥¥k &p- PiW.C' |¥‘%§hle'd'ozu?@n ade-el 8l WM'éT@@Q@MﬁSc@urﬁﬁ &%@d:m using
I n water pitation with 10%

a gradigpitaf 0. 5%h-|é':'°s@| 9. é%f T'}e//é ”bﬁ@(’é a@tq‘mtr liee F@(ﬁl’“@ﬁ‘s C%@‘H@a the pyre title
compoltRi &6 RRhiftd, 8lutbd WIRGHHER 8id BMIIcANPRE lophisatd e dissolved in

resulting white pomder is diréctly used for the
water fejjoped yrrregipitation vithalRsh NaeCOgjcyva {4‘[l'(q\pphd free base is filtered of,

washedzwﬁ'?wgféwé‘n@gngd PV PP B B ¥ fatdré! THhs ?géu)tmb’h/ﬂ]ne' dowder is

orma. Acetate Conversion to the acetate sal
directlyfgedrfar she differestisalist usi ng an i on- exchange resin (e 9.
__ AG.3- X4). N5 (ES|): mz 524.5 [ M2H 2+ T

Example 9: Cyclo[{4-(NH,-C,Hs-NH-CO-0-)Pro}-DPhg-DTrp-Lys-Tyr(4-Bzl)-Phe] in
salt form

a. Acetlate

Conversion to the acetate salt form is carried out using an ion-exchange resin (e.g. AG 3-
X4). MS (ESI): m/z 524.5 [M+2H]**

[]p® = -41.6°; c=0.56; AcOH 95%; T = 20C; 589.3 nm

b.  Aspartate



[a]D 20 = -41.6; c=0.56; AcOH 95% T = 20C;, 589.3 nm

b. AspartateConversion to the nono- or di-aspartate is
W@ bdaoaiomsa3 by reacting 1 equival ent of the conppCTEPIN4/006794

Exanple 8 with 1 or 2 equival ent of aspartic acid in a

m xture of acetonitrile/water 1:3. The resulting

m xture is frozen and | yophilized. The di-aspartate

Conveégéafl\ng% Zﬁ%qﬁ%r?c\?\; e?fg C&%ﬁaﬁe% ﬁ%{b\’énﬁlb%ltbperfe%?{@q? uIngqt?t/alent of the

compoliog dofn gExempke @nwrtbn-1e>ochar@mmam nof espariidi arR&dnA@él)(nxture of
I t e 4:1. The
acetonﬁr‘ﬁewgtbr 2008 UL lﬂ% M&EJ}% ozrgzrenaa%g l;?o@g |%é4 ed. c.

ate i s conceén n an
The dm@adaitee mMayn{les dicowbtainedhey kiswobrirtge thaaycorbreomm af echniple 8 in

water/é%'e?o%ﬂ ! g H? lrﬁern@ao dg@ a. le%?}%nge eglp e.g. BioRad AG4X4

qur valents
columra(mftdoaiutlmg Ive’mvvwemr/ad:etzmterneﬂf T e§lmda teluzde s xdoucentiated, frozen and
Vo hmgéaozen and | yophilized. d. Panpate 1 equival ent of the
yop cotipound of Exanple 8 is dissolved together with 1

lent of enmbonic acid in a m xture of
¢ Bgg‘g(%\c{)%ltrlIe/THF/Water 2:2:1 . The resulting m xture

Converisnfto dreeberamdtel mapheé bbiaéed B<disgodintOthe compound of Example 8 with

. 0 - - C . o . . . .
2 equn St SO BN Eamutsry eGP aioRL?) Thpeesing mixure i
frozen aytlyophilred( 4- OCO- NH- CH2- CH2- NH2) - DPhg- DTr p- Lys( Cbo) - Ty
r(Bzl)-Phe-], trifluoroacetate The conpound is
d. Peymetesi sed in the same way |ike

1 eau B B ) SR ) S Bhaspoed teaeiaroui eauigent o

embomasacmlgn Broistute of &ttt/ THIE vated 20 1. AMecrebyliidBoixtureit frbgen and
vophilidd0 MY commercially avail able DOTA x 2H20 ( SYMAFEX -
yop rance) is dissolved in 20 mM water. After addition of

20 m DM, 170 ng cycl o[ - Pro(4- OCONH-CH

Examp? @EHQ'H%%M Eﬁt}%gw?%ﬂgbﬁ&?@)g@% DT e Tyr(a-Bz1)-Phe

a) cycldﬁlﬂdﬂaX@SUWGJWZPEI?,?NHE)QDH@?Wp—TJW?&@S‘HMBZDQDM -], trifluoroacetate
enper at u

The coRppliid 1§ FIBRRSE i GBIA/BAY 1K cYRRBI PR SHa Gt NH -

DPhg-0r CbopMgH(BALPh&NaIMioAchcetis By uSing Wihdd- 188 (OBo)SHM iifstead of
gmreays{ ﬁ W I—E)Ac gg%S/Z/O 25 -¥> 713/ 1 a:ﬁ;r(mbl)

FmOC'Lgﬁ(EQ c) For deprotection the above DOTA - conjugate

b) 400 ll"na corn%"\aetrcrally avah\aglerBO'Ml f ll—Pgr(%%/FAEIJE%( ~ France) is dissolved in 20 ml
water. After addition of 20 ml DMF, 170 mg cyclo[-Pro(4-OCO-NH-CH,-CHx-NH,)-DPhg-
DTrp-Lys(CBO)-Tyr(Bzl)-Phe-], together with 190 mg DCCI ‘and 60 mg N-
hydroxysuccinimide are added. The resultmg suspension is kept at room temperature for 72

hours. After ﬂltratlon the solvent is removed under reduced pressure ‘and the remammg
crude is purified on silica gel (DCM/MeOH/HOAGCsqy, 8/2/0.25 --> 7/3/1 as mobile phase).

c) For deprotection the above DOTA - conjugate is treated with 5 m) trifluoroacetic
acid/thioanisole (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/HOAGsq, 7/4/2
--> 7/5/4 as mobile phase. Analytically pure endproduct is obtained after a desalting step



acid/thioanisole (9/1) for two hours at room

tenperature. After that the solution is poured into a
worzoos00s9»f 100 m diethylether + 5 m 3N PCT/EP2004/006794

HC / di et hyl ether and the rad3ulting precipitate ias

isolated by filtration. Purification is performed on

S|I|ca gel using DCM MeOH HOAc 50% 7/4/2 -> 7/5/4 as

using }D? aﬂj';]d'g%g QQ‘ﬂalﬂg grﬁlsg)!ox éJO l(L,rl-gC /& %@%‘% i SW&%@’E@dcolumn

(Sphe@driv 2 8HR @GN @mﬁ)dMéiﬁtMSﬁ 7a RPi 8-HPLC col um (Spherl sorb
250 x 4.6 mm). M+ 1434.7 Conpounds of formula Il1,

Comp%ﬁgﬁﬁg?%ﬂwﬂi |%)1/g dbg&e[{)%ﬁglfBng;?r gdrglln r?tr{eo{o%qf pharmaceutically

accepieklei daxlts and abonpleExes phigbitacaibaipis phﬂmqac«zip@cahmep@?ﬁes as indicated in
_ d d i

in viro, e} 5 9P Seﬁtﬁav@gﬁé%’efos?“}%C@%gﬁemﬁtaﬁo&t particul arly,

More pa%{%?a%@déorg Jn%r rgflfc?]'n!uHK l’lll, g? groﬁﬁ)gﬂrwgde% %H rﬁérlesﬁ‘r'fb binding

50 ma
profile rfec dapmansso{mstsst)atm Sewmws abbg]. | msorvglieptatin rsqmtcyrp esbtypes, ssti,

sst2, s%ﬁ’.ta 02§st§‘cht ﬁe b%gﬁ %!cﬁ tagxatc‘%a%@/e‘?ltzgg ?{ %3& éﬂ'@hsstB and

‘herf
their ssqqer&]aaseisavleabeerbelaclodesdjyo‘s’euarbyda{et aranacﬂ’aoceﬁ\laal Acadh Sci., 89,

22 BogglhyuA 0 o o g ROy RSP i e

Acad. Bai. P@@C419’&a2100 $¢99t)3) 9bssi81a6d 412029(([1[9996)havbsbeeralﬁsblscnbed by
R P .

R. Parels ﬁi?lqm S PARR-R0E8. 455350 085" e bi nding

e TR LA BT RS bRl Sy PRl For o
lines esprabldiyg bslstivelynast Sabih sisét3, hshss‘sméster hdsdd br hs=b,r.9.CHAO or COS

celis. ©F COS cells. Menbranes are prepared according to
knovvn nmet hods, e.g. as disclosed by C. Bruns et al. in

Ly e e R
in Biocheably 1620y €35 spayg 39s44.1 Membnarsts2preparked Sitcdn besthetdaclivecell lines,

e.g. C%@O rm%roe§ g%%%%;&d gestsfnlgp Lés?ﬁ of hs?tga%rlt ﬁés% O¥(HSL§{EEOIOT’ISS'[5 are

mcubataalnmetrtuheéte oinsa abtal I/Bb'zﬂmeTpf 300] pISﬁI g21a fmm 30 0mmmaith | increasing

concertiaain el brime I, Sl frioyd fepes Bk 1ns 7 goptaining 0.5%

BSA. Thel ihbsitian & eahinkRd byrapidattHiior rand S ditdrs @rd couhtegin & counter.

Spec BlnD BT 00 spec Lie KLAdLg L Aherce br umol

somat@f(ﬁincm gﬂh@cbnxguﬁmbl:j\tsta_rré gbﬂn@ato@t inTifiplicatd. I‘rlrhletayflrﬂ@rt@hatﬁht (Kp) and
. and nunber i pding sites are cal cul at
numbeg%lglafgpg siies grgéiafcg{q?%gu a@?rgpmﬁt% st atxﬁp@@ng&ag\lca? pro%rams
U -of - f or a - = Ve WS
CmPA R oF 1CERHE 1 S i TRP I CoF P AoU ARG BB ARy in e above
bindingP&saaY$ téwaras @@sﬂﬁﬁﬁétz anbski, andwlsdidg affinitptowrdsinggt3 and a
good bll;ldmg af‘Y nltyO\{\awargs ssIS expr%ssed as an 1Cs; value in the nMolar range
(ICsp = concentration for half-maximal inhibition in a competition binding assay using
['®1-Tyr'"-SRIF-14 as specific radioligand).

1Cs0

hsst1 hsst2 hsst3 hsst4 hsst5




good binding affinity towards hsst expressed as an
| C50 value in the nMblar range (1 C50 = concentration
wo oooshadshs maxi mal inhibition in a conpetiti on bCTEPIVIG4/006794
assay using [125!-Tyr11l]-SBRBF-14 as specific
radi oligand). 1C50 hssti hsst2 hsst3 hsst4
hsst dConpound B >1000 >1000 22 M 840 nM 0. 53nM

Conrnaiada af £ ok P PN | ATt

S T U T

Tnhrbrtron of GHrelease rn vitro fromcultured
pituitary cells. For exanple, anterior pituitary

Comp&!rﬁi@dﬁfcﬁrﬁ@ﬁ@ mdilgt CBHJSSurﬁcﬁBsz@KAﬁGH%IebQé Mh&ﬁﬁﬂ |acﬂ1/|§/€&5mdlcated
di spersed usin %trypsin in 20

by theﬁlghwpn offaH dplepes Jedivadians chifeed Wititan s %rquo@sa”u%@sameﬂor
p:tu:taﬂgf}gléﬂé fr&nbsRIt r%Hr@Wa%”%t&ﬁ r%ts!?na'il Sebat ahd embbrs88TULMg 0.1 %

hor se serum mV NaHCO 3 nM dexanet hasone
trypsinpins2QvgyvyiH '?%%buﬁe%n@ez@swmd p@'h?/ sfer epiuresh ‘P’h@uﬂé*ﬁy%fm MEM

(Gibedh '&9@%@5@&% 5hg f&&ﬁwwﬁeb%%&gs s\éﬁﬁr‘i‘ eq mtI\XV‘NaHUGS 2.5 nM

medi um ered wth m M HEPE

dexamgHusenm - ‘émmg'aswntaﬁldﬁwnzj IPe8 X EPa tbe ziav/oOB@A expeﬂment the
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.Compounds_of_formula_lll, .e.g. Compound.B,. are..accordingly..useful.forthe.prevention..or ...
treatment of disorders with an aetiology comprising or associated with the presence or
activation of hsst3 and/or hsst5, e.g. disorders or diseases associated with excess
GH-secretion e.g. in the freatment of acromegaly or for the treatment of malignant cell
proliferative diseases, e.g. cancer tumors bearing hsst3 and/or hsst5, e.g. as disclosed

hereunder for the complexed conjugated Compound B.

For all the above indications the required dosage will of course vary depending upon, for
example, the host, the mode of administration and the severity of the condition to be freated.
In general, however, satisfactory results are obtained by administration in the order of from 1
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2. A method of preventing or treating diseases or disorders as herein indicated in a
subject in need of such treatment, which method comprises administering to said
subject an effective amount of a compound of formula lli, e.g. Compound B, or a

pharmaceutically acceptable salt or complex thereof; or
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After ydndipistrasdn ofga cagogated ngmpound of formula lll, e.g. conjugated Compound B,
in complexed form, e.g. radiolabelled with """In, """Lu, ®Y or '*'Tb, at a dosage of from 1 to 5
ug/kg labelled with 0.1 to 5 mCi radionuclide, preferably 0.1to 2 mCi, the tumor site

becomes detectable.

The conjugated compound of formula |ll, e.g. conjugated Compound B, when radiolabelled
with an a- or B-emitting radionuclide or a nuclide with Auger-e’-cascades exhibits an
antiproliferative and/or cytotoxic effect on tumor cells bearing hsst3 and/or hsst5 receptors,

e.g. as indicated in nude mice tests.
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0.5 mCi y-emitting radionuclide. In larger mammals, for example humans, an indicated

dosage range may be from 1 to 100 pg/m’ conjugated Compound B complexed e.g. with 1

o 100 mCi/m?® detectable element, e.g. ""'In, ®Y or ""Lu.

6. Use of a conjugated compound of formula Ill, e.g. conjugated Compound B,
complexed with an o~ or B-emitting nuclide or a nuclide with Auger-e-cascades, for in

vivo treatment of hsst3 and/or hsst5 positive tumors and metastases.
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tumor, it may be administered as close as possible to the tumor site, e.g. by means of a

catheter. The present invention also provides a pharmaceutical composition comprising a
conjugated compound of formula lll, e.g. conjugated Compound B, 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.
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be preSEHTBQWNE. By inhabiri WPtoemead o ior donfmrisingewelicharite dbsages, one belng

e e o oS o R S A oo BT L B9 Srvosea

Comp@GHaND W iRstrudibRd A% hixiIAgaem. Q’Q)‘iﬁ'éd)otﬁéta@yomarwnﬁ@bted compound
tunors, carcinoids, central nervoh%ﬁéyst e bre

of forrpilagt.o¢ B¢ CRANEIEAIAE UV e 48 CROPIRORR. TP figdt G20l be in the

form opéﬁéltﬁhﬁﬂ%ﬁﬂ@gfan ovarian o r colonic tunmours, snall
['ung cancer, malignant bowel obstruction,

A confRUAY ST FdruRsS /il ‘ﬁpﬂ&%ﬂycé’@@@gatecskeg C(aﬂﬁ;ﬁmnd B ora conjugated
neur obl ast onas, heoch rormc

Compwdcﬁs,nlgn%ggnplwfg Hcaé'na){ gterq_qo%%engﬁ lvél lngredlent or in

conjucﬁ&*\"wl'fpdegé' aSarl YHDEHTES ,otmlﬁﬁjdsu FBHé)Sanwd aredrapéasiest formula M1,
hereof , "as wel | as_ autoj mmu

e.g. C@m@@wie?s may ge 4R iR BP BEUEY Wit @Pém"ﬁ“%%%oré?sé"@a%e“& eg.a

calcme’unﬁt |hﬁ’b|té)rnfé @”B%légp}érnﬁ?y,@ baSEasEs or M@@OGJ ﬁgn{T@Fa lnhrb:tor e.g.
rther_aspect nvention, i S, provi

rapamygiar RRGETR VA1 5B RpGOr DTSy SSRGS BB Alg BEAVE having

—mmun%@ﬁiﬁ%f?é’éh‘a/e‘)i rb SR -2 eld. | -ABT-ZB4; CNSM%Q* e@lcgoﬂ@‘ﬂemﬂe@zdsﬁ cyclo=
onpl ex thereof together Wi t.h

phospmﬂﬁa@@ﬁmlpwna @6@@5@%‘? Jefiugonide;anigobing:| hrhplenclic acid or a

salt thBRLET &g, SNGRHEFMPASIChbIEHDIBRY nﬁtﬁeﬁmnﬂISQQt)Ws@drgluallne or an
conventlonal manner and may be

immuropwRIressIve PMRYPFHE 2Palaoys f %Wﬁﬁ &f EgetO? ST 8%?6&?% agonist, &.9.
FTY7209S 8g88undlSpre8if® monocional antibodies, e.g., monoclonal antibodies to
leukocyte receptors, e.g., MHC, CD2, CD3, CD4, CD7, CD8, CD25, CD28, CD40, CD45,
CD58, CD80, CD86 or to their ligands; other immunomodulatory compounds, e.g. a
recombinant binding molecule having at least a portion of the extracellular domain of CTLA4

or a mutant thereof, e.g. an at least extracellular portion of CTLA4 or a mutant thereof joined



the radi onuclide and the other the conjugated conpound
of formula Ill, e.g. conjugated Conpound B, with
WO p@sousbs ons for m xi ng them For radi ot her apRCT/ER®04/006794

conj ugat ed conmpound of form#la 111, e.g. conjugated
Conpound B, in conplexed formmay preferably be in

the formof a hot liquid formnmul ation. A conpound of

formula I'll optionally conjugated, e.g. Conpound B o r

to a nen-CMAYgsrbieth Eéquynum,de B, OTMAGWbIeE&ddésigrmtethy\TB@ 68629) or a

mtan G 6 A SO SRS b 8 dapdelpisg Jomv
or -3 drEgoRIcT/CAMS Grﬁl_ﬁ@@ﬂﬂd opfviired ramkaagohlsts, pecgnp@mqoommimula i,

B, y_ b e ysed i
e.0. CRhONBLE ivedss be Badat combigatch Wb ap ullintemmsion: sesnt = H
secret®yogue POEREIpAR PRIdulatiAg agbistae.§xgHrélimor héxardiiba Gl rEERor antagonist,
i nhi bltor e.g. rapamycin, CC 779, ABT578 o r

e.g. pe@@s@}n@@ hydroxyet hyl)-rapanycin; a n asconycin having

A compfunc? Oo %I(;@gla hl ogpor%nypcgo@hq%iqgsteeg oi dagr(poh'rbx‘c? e@l@rzg conjugated

Compd@frh@%hﬁbllﬁbd\@lex@d #drh MQF/%II@ bdreééwmr@m%itmtloheﬁdhum ahittepliferative
m zori bin nolic acid o r a tte

agent, B Gt ST ey e Ao S DenTruieeh oemeBRiie, el Pl fofrusicin

5-fluorSurbcif c{i hMR@S%B?ﬁmI a:{%rhoanlma@manaé .Q0we @nti-androgen or
erivative thereof: a r t or_ agoni

mitoxape P E ARG SR P88 SF PP G GHTA| o ZERATagen dikg,letrozole

especfé‘ﬂ%%'ﬁ@@bs@ﬁf biedi esnded), lapukisipydiabdlies epbns alkelogi, ,a blologlcal

responmdlf@ﬁggr%%%!g %1y|rn%k|@1ﬁeqr mc%gqpas an d{]lﬂ&l%} of protem tyrosine

kinase | MR SERHEMRESTINe KMEROUMCER aebt wih loBeNdY Wriknbwhi Medhzgism of
nol ecul e having at |east a portion o

action, 8@+ AWePRQINIDNE 5 RRCHIIGRE E9TVRIVEy Ofa2 r?i‘ﬂ(ggt‘”'? iy e, @s indicated

above.€. 0. a n at |east extracellular portion of CTLA4 o r
a nmutant thereof joinedto a non-CTLA4 protein

Wheressﬁltb#ﬂﬁ@l{?\d <£ﬂ‘ formdid ll-lAébﬁbr(ail@ bo@ﬁgaté@sdz gnebmﬁom H862)jugated
a nutan

CompqurAihilh 5?@pleéecg ormgg\agmg}ﬁtgégz A &@un&@&w@ %rl’noth%r Arug, dosages
of the @d“—b@rﬁﬁh&lt&b& ,drt)éGAMo‘i c@ﬁrts@gﬁfv &dsending\dnithd tRd efgsadray %mployed

npound of Tornula .
on the @eefaﬂ? Arugcemmplaved: GR e f«‘ﬂn@wrhﬁw Cﬁ%ﬁﬁaﬂﬁf BW%EE? teigs “co-
adm:n|%t%ﬁcb€t“é&ﬁgH§d ra%lﬁﬁrﬂéi%ﬂo@%'tﬁélﬂkg & eblizedehdrein are meant to

hrelin or hexarelin, receptor ant
encoma@zﬁ/a%wﬁﬁﬂomot:%%%@ﬁe%fth%rw c29enfS ?98 Lras Wﬁgﬂf and are
lntendéEPtBJ lh’cﬂl%eet%atﬁeﬁt re@mﬁ'ﬁh@w WhBhQhe agéfiBjakd) Adtateceesmpiglatninistered
| exed formmay al so he used in combi nati on

by the wmﬁ r%me gﬁwrﬁm@ frafiQsy At %@%{'mee g. a
chenot he t d t
In acoogPANrORIOTBeES WBTEp T SUPRGEY AN Gt 1 oreL (U Sogect

T97 ABREARTRLLRSEbmBaRH 86@PHShy 8- & firs tageRt WhiRtdiE 0geBmpbund of
formula Il optionally conjugated, e.g. Compound B or a conjugated Compound B, 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 a compound of formula ill optionally
conjugated, e.g. Compound B or a conjugated Compound B in complexed form, and a

second drug substance, said second drug substance being, e.g. as indicated above.



m toxantrone (especially in the case of prostate
cancer), or an antiestrogen, like letrozole
w@empmaisat |y in the case of breast cancer), anPCT/EP2004/006794
antinetabolite, a plant al Raloid, a biological
response nodifier, preferably a |ynphokine or
interferons, an inhibitor of protein tyrosine kinase
and/ or serine/threonine kinase, or an agent w th other
Claimsor unknown nechani sm of action, e.g. any epothilone or
epot hil one derivative, or a mfOR inhibitor, e.g. as _
1. A pheadinecautidalatronensitioh goe pareptargoadiainistratiasy aemarising a somatostatin
[ O : ' ed. or a conjugated
an%o%#‘dd réfn%iqﬁé g%ﬂn%l %idegecgrgp %%8%{%3 E istered in
conj uncti ¢ -t h \anot Rer drug, dosages of th
co-adninigpé$2%ﬁﬁﬁ£§1aﬁlI of course vary depgnding on
e : 0Oz I d, on the specific drug
Wr{egpn%?g(yeéf p‘{%’h&‘fﬁﬁg’@gﬂ%@i"gxﬁt 0 be treated, and so
forth. The tq 'ce0 admi ni strati on—y . i ned
adm ni stration” lopcyhe lijke as utilizedcherei {are
meant to enconpass administration of thé sel ected
t herapeuti c ageft's to a single patient, Rand are
intended to include treatnent reginmens in which the
whegsn Rs isaomionalty substistedmpheyyladm ni st ered by the sane
route of adm nistration or at the sanme tinme. In
R.ac c eZgdd@ltteRwi-CH 10t OFGHeBai ng t he present invention
provides in a yet further_ aspect: 9. A pharnaceutica
onmby ngti on conpgi sin dd rst agent which is a
conpound-f formula 111 tionally conjugated, e.g.
Compound B or a conj ugat ed-&npound B, in conpl exed
formand b) a co-agent, e.g. as defined above. 10. A

mﬁ%ﬁQRQdSQ§opSf&ﬂPd above conprising co-adm nistration,
e.dg. &oncon1tant|y or in sequence, of a

Xzfﬁgﬁ a&%&% %«?ﬁhl%yiﬁéfaﬁ%&ﬁﬁgti@@ﬂ% é)ﬂfth@Cg Q@Q:Hgﬂ, 8f an aminé acid
or mul a optionally conjugated, e.g. npound B or
uni, setatjadgéomdDEanPpurird His, (Bahipyive thigm-AYa, zayglohexyl-Ala and t-

oOJERILE SR By S SRR RS ABREe Lo e
nafiveasareatesieiicdd conposition for parentera
in R4S LAAHI R LriRORELS it Anparatosta! | 0 anal ogue
conprising the amno acid sequence of fornula |
(/L) Tr PeLYs- Ty ; o L
2. A PN Bl b Byl iR’ pouna o

forr@ia li(b) CH3 R2

wherein the configuration at C-2 is (R) or (S) or a mixture thereof, and



wherein R is optionally substituted phenyl, R2 is -

Zi - CH2- R 1-CHR2-COOCHR-R , wherein Zi is Oor
WEl@smo0€23 i s an a-am no aci d havi ng an ar onat i BCT/EBi0du@6794

on the Ca side chain, or anéam no acid unit sel ected

from Dab, Dpr, Dpm Hi s, (Bzl)HyPro, thieny!-Ala,

cycl ohexyl -Ala and tbutyl- Ala, the residue Lys of

equ [ u Y, Of¢ t

Wb R RS R Y hnlche Gl R SplYestnObr Wi%end .
ingarsndentyds HorG.aalldylt artaric acid. 2. A conposition

in ﬂgg%rgj let %o‘?mcc!rgir&h&emﬁe' n the somatostatin anal ogue
'S a or

mula Il V O o wherein the

L YL I —

angjogus ldnrnas;:@ztawus,altémrm and each of Ri and R2
i ndependently is Hor Ctalkyl, in free form salt form
4. A compositior eceuidihg toenBprepedingrpleish whereiraibe sodipegition iscadjisted to a

pHJonFOLﬁA,V‘t‘a%'bShP ghe conmpound of the somatostatin
ana isIn'aspartate di-salt form 4. A

5 A c%ﬁr@%%bﬁ 'f&rba?&ﬁgfafjé@{gm Istatdly ?He‘?&?% Q?H‘%ﬁ%’b‘&h%"@% b8t 4.5 and

ositironis t 41t
corajriaing 435 a@veAntgnaqbenil taydo[ {ﬂ(ﬁNHp@&HﬁNHF@@ -O-)Pro}-Phg-DTrp-Lys-

Ty GEBRERRL B s PRSI BheR iR PR ¢yt of Fa- (e
6. A 80'5)2 mggﬁr ng{oo} éagrg\?gb égre}ﬁ/ Sth? Té/olrénqs%é) ISPIBE}fer%d by an

acetaipfaosiid acd Iastster deigadid) ot IGyom SHGHasfer.n t he
conmposition is buffered by an acetate/acetic acid,
7. Uséd aftaapbérniemetiioal @omgosition @bgarding /toHBly dnef bEclairds 1Use 6 for the

prerefp oA FRRAHSR oy SERRRPEPaRREN o1 ™S rear cament
5. Usd QhoofihOTPIAYe O (520ESkratfl ot ﬁ\e@fc%%:ﬂ{ PG EnEb R e

e pr epar ati on a nmedi Icamen
9. A n%gﬁif‘é@%eaglgg %Cﬁ%%g/ @I catnrg%l?i z g\nnﬁr;%?ilst}égr%%f ARG e‘cromprises

adrmdtstanmgtaemhang\aaetﬂhalr sranestion aalccazrdnmg deiany one af clainas hdo 7 to the

Subi]:e%tany one of claims 1 to 7 to the subject.

10. A compound of formula il

wherein R is NR4R;-Cs¢alkylene or guanidine-Cs.salkylene, and
each of Riand R; independently is H or Cy.salkyl,



10. A conpound of formula Il 1! wherein Ris NRi

R2- C2. 6al kyl ene or guani di ne- C2. 6al kyl ene, and each of
W@R2005a0393%2 | ndependently is H or Cral kyl,in fPEREPIONICTI4

in salt formor conplex forMm or in protected form

e.g. cyclo[{4-(NH 2- C2H4-

NH CO- O ) Pr o} - DPhg- DTr p- Lys- Tyr (4- Bzl ) - Phe] .

in free form, in salt form or complex form, or in protected form, e.g. cyclo[{4-(NHz-CzH,-
NH-CO-0-)Pro}-DPhg-DTrp-Lys-Tyr(4-Bzl)-Phe].



