; e3e~Z~VWDX4YHXZ6ZTZmi619 DEC 2003 SOVATOSTATI N AGCNISTS1§aBEﬁhﬁ§$d of the
| nvention The present invention is directed to cyclic peptides t have
somatostatin 5 agonist activity, as defined by formula (1), shown and

defi ned herei nbel ow, or a pharmaceutically acceptable salt thereof,
pharmaceutical conpositions conprising said peptides and the use thereof as
a somatostatin receptor subtypes agonist. The peptides of the present
invention bind selectively to the somatostatin subtype receptor 5 and
elicit an agonist effect fro ostatip. subtype receptors that 10

t he peptides bind to. Sonatogﬁggﬁﬂgﬁggﬁﬂﬁxﬁigﬂ§cyclic tetradecapepti de

hor none containing a disulfide bridge between position 3 and position 14

(Hei man, et at., Neuroendocringl.o 45: 429- 436 (1987)) and has the

properties of inhibiting the %@%—Mﬁ%%ormne (&) and

t hyr oi d- sti rrul at | Hg megenbineen(idisid)directedicbéyciinpetBes that halecasetastatiany| i n,

insulin IR Yy " R QD oD RR G 9. SEEUAL RN AR RERIRLILAN I &1

rel ease. ta ol 1sm of sonmtostatin am nopept | dases an

car boxypept i BREBICqUEcRIX B’E‘E?F‘E’b@f"éltfhefﬁ?}/ FNPEIPCERUGRE EQBRPSIBRT SQIRRSISHIB t he short

Bal f- :j i feI of sét@ﬁeﬂﬂéé%tﬁ@ﬁ@ttﬁ&&mb E,somatlbb@tiﬁr&:@mﬂf ﬁrmy@bs Bgehstl0@s have
een devel oped

for the treatment of nor..et al.)
Mol ecul ar 5?%85 B t%Spl@ﬁ%"t pif eF "loé"Q%"Td sﬁlemwed'l gc}nﬁ'%c?&lr%%?ﬁ%&?% o receptors
have been i dememtf)n Bandeligit o agenist effdcy Bofn theosoenatoyatinedublype receptors that
Naunyn- Sehm gdeRefdds $indtsh- Phar macol , 350:441 (1994). Somatostatin binds
to five d| stinct rece t or é/ pes with relatively high and equal
affinity for each®¥uRtsHE. ( [FﬁdFr?g°¥°B tt‘H@dﬂF?Ffeé’F’%thW@sc%’Fa“@BQré’t ostatin
25 subtypes bammdoemmgassmaﬁ eplositioh h 3t headt rppatisrNti4 ofHéi@AnS adtl @w ng
conditions a [ S Phar macol .
43: 838 (1993@6 g%r‘&ﬁﬁ'ﬁ%? fo ,ngiégﬁj&gy)%g,ﬁﬁx?sO{%g}oeﬁb? %4)'55?‘1 W51 e the
i nhi bition ofel¢ass @f srnwﬂnd@ﬂb@m%’t) end tburoesﬁstwl@m hooneneod Sh.i imhibifinge - 5
receptor 4§" SgLRrdpale (@Oé’myiiﬁt idbiin BRd': %f&ggﬂ 1réd1:8%§) dastﬁ%cgéd(@tfohoﬂnd)f types 2

and 5 have been assoc¢ji ated wi Mﬂé hor none UI%%r ession and nore
parti cul ar |y "eSENSPtEl fge3tge QlisThof S%Q?PW"aWd PRSI AY adenonas.
Activati on otarbyxypeitidbssds iemis td ¥ peortdunaion béattioasBegiuad eitheshdit Raifddd | ng

prlo' actin 5 cadl ﬁ%o%“ ?9@&%&% LAk soRQlo%%ﬁah %%lo?%%%% %Eg&' dMbdifhedCl 1 vation

e sonatostatin s rtronof "insulin
and/ or gI ucaga@n elribe tientmepiaf acromeaaty. )Rﬂdll%[bé*t?és Mal¢dular fbarmacgh 683y,
proliferapi veygog) i nopat hy, dawn phenonmenon and Nephropat hy; inhibition of

L
syndrome, wateysr, detaak,hdmusyrBchoneiebéigS Arel. aPhdrmilical r [368:441 (1994).
chenot her apy §og~g{6%£9n Bhad & Aedki tﬁ%HEfep?Jr %%@u%t@%@ﬁ&ﬁ?e‘iét&é@ hgﬂ‘lnd

gastrointestin Or hone Secr et sSuch as
hepat oma; i nigRuAl tafigwty dor i %&Qﬂésﬁ@dmﬂr@aﬁbﬁeﬁﬁef@ﬂt Res Shfaretoptalinsor der s

such ats it hrsbt%t?p%s né@é&é@ﬂl@a&dawxetmimﬁu i?ﬁ;[a@fhélﬂg{\;lﬁfetfoﬁﬁzr%dnﬁiﬂon@émfd?p| azt%/
preventing gra e astrointestin e rred to
have an anal 8 Wétﬁ% 2’5&8@ Proet - °F‘H‘5324 F‘g %%I‘?Qt(%ﬁﬁ:’it‘f%g cept or
subt ype respahsiml ¢. Pbysidlhesaiet02 c99H) MMgnbalmmbmmmenswhums e2duci ng
interaction 3 nd C I irable
side effect s%@é&{}g%ﬁ I %@gﬁﬁ%o% %?‘F?tog\{lgggﬁﬂg{&ghﬁzaqeﬁ?o%ed by a
genus of conftRSlisAduation ¢fdybesZdand Sihavaibeen essogiatgshyith gomtiy homgene

08/ 855, 204, sbﬁﬁgssl\ﬁléné%orégﬁ'ﬁcuié?@‘(@H-Jse%retﬁ@ta%@homgs (Rrothedgahd 8nd T8pUed Jul y

17, 2001 and assig assi gnee of g e present vention. The
conpounds of SESRYAY age('?')’agf“‘:?%@mbi’fé%%% b'a\‘p?ﬂﬁ%%ﬁ? As ?ﬁff’c'éi?gd’l"?"l cally
descri bed i n tidating. prétadtiavecding fieRbda® Zherlitditatidnb @esvclanakpitic acithonand
surprisingly discovered that the conpounds of fornula (1) of the present

i nventi on possess somatostatin agonist activity. This is an-unexpected and
surprising discovery since the conmpounds of U S. Patent No. 6,262, 229" were
originally found to possess somatostatin antagoni st activity. Summary of
the Invention In one aspect, the presenf’Tnvention is directed to a peptide
of the fornula :




1), X-A -cyclo(D Cys-A3-A" -Lys-A6-A")-Ag-Y, (I) or a phar ically
gcz:eptable salt thereof, wherein wherein HQ(CHz) z ~N—(CI—|z)7rgCﬁEl )Z N ~
-(CH2)2 S02 or XisH, - ' 2 19 GEG p03 A' and A" are each independently
the D or L-isoner of an am no acid selected fromthe group consisting of

Phe, Tyr, Tyr(1), Trp, 3-Pal, 4-Pal, Cpa and Nal; Ais L-Trp, D-Trp,
L-f5-nmethyl -Trp or Df3-rrethyI-Trp; A6 is -NH-(CHR),; CO, where nis 2,
3, or 4, 5 A is L- or DCys; Ais the D or L-isomer of an amno acid

Se 501 PO bE o | DeeeuR. SARBLS AR Sy T¥in TN blucddcR: ol morCPR, VAL

Leu, Ile, Ser and ep B8ent | y H
or (C, - CSPAlR4Ary Rdigbgtes o analliseg. f r angiRmRBYgr obrplferalisi strﬁwpﬂhy,(cda@n)m Kyl
~and - CH, - ahgromendrer &idn N&jhebpaiy; arlwhlbmdh aft ogakirionakilly sstregdnl taHsednsrei ety

h | .. 1- ht hyl ,
wherei n saraiC BRED GRS SbPEaNnBlE iy CaTRBRLIVYeRdHs: EIEEG w1 h
one or l’réta@ab@‘{”@uémd@f@%c @um@gp@mmmmqe \y vedne c tiethear cayndrbree.qridDP

con|S| é’;l ggelzflid (dfizkrre a'Cké’rthhe(r@_u@Lﬁé&W}hea( GRatl) & kehivnic) gé“c)’éatltlls andO_I
gll:l)(; ( NOR; %mﬁ ds“'%g %ﬁg%ongc ﬁe%/%t'"g f’r‘HE’bse ntﬁeé?l{??"&; ‘Pforca'??ﬁ'é r?“ﬁ*b S eI or
(C1-3) al kjﬂh*b'tmeﬁfe anbiege@psis.oftreatnens dfomdledmant hisoes ofuck\7adyarthrith; - sul fi de

bond for ”%im&fa@ﬂ" taﬁoﬁlch' 9||og&?toqﬂ§ctfaf1 SR pIEN- ﬁ%e\@ﬁﬁgerdrﬁp Q4P al%

peptides of oi _n e formul a” ( s H A

i s L-Phe, Eitfﬁw St"]_a %%&d'Bg E} eferped o havergp a”EPOQ‘r‘ﬁ“‘%S'r‘SLS%eqb‘éq forpthej g

D Trp; AGSIDESNfI()l -sdmatogiatirGalpaeptds Aubtype LrefyoBisible for the desired biological
response, thus, reducing interaction with other receptor subtypes which could lead

to undesirable side effects.

-CN,

The peptides of formula(l) are a sub-genus encompassed by a genus
of compounds described and claimed in U. S. Application No. 08/855,204,
filed May 13, 1997, now U.S. Patent No. 6,262,229, issued July 17, 2001 and assigned in part
to the assignee of the present invention. The compounds of formula (1) of the present
application are not specifically described in U. S. Patent No. 6,262,229. It has been
unexpectedly and surprisingly discovered that the compounds of formula (I) of the present
invention possess somatostatin  agonist activity. This is -an unexpected and
surprising discovery since the compounds of U.S. Patent No. 6,262,229 were originally found
to possess somatostatin antagonist activity.

Summary of the [nvention

In one aspect, the present invention is directed to a peptide of the formula
.
X-A'-cyclo(D-Cys-A>-A'-Lys-A%-A7)-ALY,
(1)

or a pharmaceutically acceptable sait thereof, wherein
wherein

’ \ ’ - \
CHO(CH),N  N-(CH)-CO-  HO(CH),N  N-(CH,),-SO,-
XisH, N _ . or _ ,



Ais Thr, L-Trp, L-Leu or L-Nal; and Rz and R are each H; Z)Ig QEC 2003
phar rraceutl cal ly accept abl e sal t thereof. Preferred peptides of the

i mredi ately foregoi ng group of peptides are:

Cpa- cycl o(D- Cys- 3- Pal - D- Tr p- Lys- Gaba- Cys) - Nal - NH2; 30

Cpa-cycl o(D- Cys- 3-Pal - D- Tr p- Lys- p- Al a- Cysr Nal - NH2;

Phe-cycl o( D- Cys- 3- Pal - D- Tr p- Lys- Gaba- Cys} - Nal - NH2;

Phe-cycl o( D- Cys- Tyr- D Tr p- Lys- Gaba- Cys) - Nal - NH2; -3 9 9 DEC 2003
Phe-cycl o( D- Cys-Tr p- D- Tr p- Lys- Gaba- Cys) - Nal - NH2;

Phe- cycl o( D- éygnqiy‘?‘ @_a-plaﬁp W%QGGQB&“ %g)D ‘H{b_lwr of an amino acid selected

D- Phe-cycl of Boﬁ%/tﬁe'ﬁw’uplaoﬂ'{ﬂmgkéﬁi’t@ahﬁr ©yrg), Thiala- FNHarPaI C a and Nal;

%Ehgy&ygl ?E}E%%L ﬁf}/b Sy E[”fihy&%’aora%%emﬁrﬂm or a phar maceutical |y

accept abl e safis MNre{GHR’ )n -Foewbereds pepordes of the i mediately foregoing

group of gepwq@‘g cﬁ*rtﬁc Lpa- cycl o(D- Cys- 3- Pal - D- Tr p- Lys- Gaba- Cys) - Nal - NHz;
and Cpa-cycl o(D-Cy ¥>al D Trp-Lys-(3-Al a-Cys)-Nat-NH2; or a
phar maceut i c& I'Sy‘h?@ %Eﬁwﬁb‘l’f@@@l‘“ﬂo pqibpederted from ﬁ‘ﬁ@f%ém'wﬁje@@fph@he present

i nvention prayi, dgr TR NBRe Vi, Cal, e i asd rhon useful for eliciting a
somatostatin b ni_mal which conprises an
ef fective anf% % F‘%“&'%?laag ofref%arcﬁlr}\%%p?ﬂe"ﬁyqsﬁr%ﬁgﬁ)ﬁ&eutl cally

accept abl e s&'ts seieqtecbiom thedreunpdvasistingedit(CeBl)bty! aot ej,anftevieeisaid i er. 1 n
yet anot Bgr aapecdn oftBRaIsE5ERked rﬂy.@@tsb@etee&reeﬁ'tﬁeeao@p 58%%@1?%0% héayl Citing a

somat ost ati n agoni st response in a human or other” ani na need thereof
whi ch conpri d&2PRHi ﬁ‘f‘ggé}aP*h‘BV' afinER SE{d; QRECRANY SHstitedInqiaty ts PEORAY f or nul a
(1) or a phasussteuted eathl oreas capt adbstitsshd eidhein@sdentdnty ReleBUE®BmORe Ot her

el ot vely Do 4ahlfingT SRt huBREE (P, oBL MG nan or
ot her ani nal (CWMIKJPWCMrR ke@o@wmqﬁfé&ﬁ’efﬁ{)d@lmrﬂdfﬂélcamd/éica.nount of a

peptide qf f @R Eakn Qrm@eﬂ@ﬂaéﬁf@Q&Létabﬁ%H%eﬁ@ﬁ%?@l E:s gl t thereof to the
human or other animal. In aspect, sent invention

provides a né‘t’ﬁb?jtthCyFPéét?H@”%EdztS“lﬁ%@a@@ BYaEdeﬁlePpﬁoﬁneé’ffﬂmﬁﬁﬁ or ot her

animal in neetdottdiempaﬁfgamm conpri ses adm ni sterl ng an- ef fective amount

of a peptide of f k‘e@re(in%{?l% mﬁggé\%reg%qqﬁééog ch%gtoﬁg?mu%aht t her eof

to the human or qt r ani I'n-sai 58 selected
from the gromhes®insi sti ng of Cushi ngs Syndrone, gonadofropi noma,

hyper par 3phynois@i:sm Paget's di sease, VI Ponma, nesidioblastosis, 30

hyperi nsul ini sm strinoma, Zollinger-Ellison Syndrone, hypersecretory

di arrhea rel 4t é%l‘-'% eﬁﬂ)ﬁgeﬁgpﬁf’ﬁ@rcp%ondl tions, irritable bowel syndrone,
pancreati ti s,A*@ bitgt, &-Toh seiagdal;syst em ¢ scl erosi s, thyroid cancer,

psori asi s, hyapqg Spﬁ,&on, panic -d

AS is B-Ala or Gaba;

25 A'isL-Cys;
A%is Thr, L-Trp, L-Leu or L-Nal; and
R? and R? are each H; or a pharmaceutically acceptable salt thereof.

| Preferred peptides of the immediately foregoing group of peptides are:

Cpa-cyclo(D-Cys-3-Pal-D-Trp-Lys-Gaba-Cys)-Nal-NH,;

30 Cpa-cyclo{(D-Cys-3-Pal-D-Trp-Lys--Ala-Cys)-Nal-NH,;
Phe-cyclo(D-Cys-3-Pal-D-Trp-Lys-Gaba-Cys)-Nal-NH,;
Phe-cycio(D-Cys-Tyr-D-Trp-Lys-Gaba-Cys)-Nal-NH,;



'13 DEC 2003 attacks, sclerodoma, small bowel obstruction, d&tﬂtﬁ'@eg hageal
reflux, duodenogastric reflux, Gaves' D sease, polycystic ovary di Sease,
upper gastrointestinal bleeding, pancreatic pseudocysts, pancreatic
ascites, |eukem a, neningionma, cancer cachexia, acronegaly, restenosis,
hepat oma, |ung cancer, 5 nelanoma, inhibiting the accelerated gromh of a
solid tunor, decreasing body weight, treating insulin resistance, Syndrone
X, prolonging the survival of pancreatic cells, fibrosis, hypertipidem a,
hyper anyl i nenpge-¢ OOt Bt t i g, pralactinema. In still a further
aspect , the %es?ﬁqgen?%nﬂggog?%;gyﬁk%ﬁﬁ%d of inhibiting 10 the
secretion of g’ B AR o T¥eD- T rpré va-Gepa-GyshEaiie: or  pancreatic exocrine
secretion in @-PhaveyrioD-QysTerD-ailyelcaba-opeashiNpgr eof , which conpri ses
admi ni st eri ng goepl.de of -f la (J r a pharmaceutically acceptable
salt ther eof ngtgeawghﬂtgnc"gﬁ'ngﬂ'g?pHﬂf"%ﬁ‘?ﬁ?%ﬁ?)?Leﬁﬁ*bz'na’?é*/en further aspect, the
present i n¥enPhewyPe-Gi-CoesyreD-TptlyeGabb-CyH-Thrigh;Ngoceld s pagmtabMdAly
sonatostatin LeCRRR Saithk¥jvO i N a human or other animal, which conprises
adm ni stering a peptide ofr ff'or mula (1), provided that at |east one of A,
A or AB is Tyr(l)" eb¥resd pspligerracibaimrestiatsly ieasepoabiup I pkptidesareof th said
hurrﬁndorfot hecpamymbfcys:s-a@mm@rwms@bys)lmNP&E;%gnt invention provides a
met hod of inagin e 20_c ai ni somatostatin receptors in vitro,

whi ch conpr i s%ea%&ﬁ?(h@!fsé%-rﬂ-@”-i%aﬁﬂ%%cw-%wHu-| 7( 13, phamwdEcduttathat  at

| east one1®f AtcepibledaltMeeréds. Tyr (1), or a pharnmaceutically acceptable salt
t hereof to said hulrrt;agngtg other animal . Such ﬁeIPti des of the present

i nvention can be uSed"&th&Pch UFvB st JBYsEleN Jupvidesh A iphgrmaasenticentt at i n
receptors (e.gempaesitivoaseloldbebiitimga somabéstatio agenia respohgd ih @adchdnlbr 3thed
somatostatin b el . | ett.er brevi afi ons
accepted in tﬁgﬁgir)?mgpebdlﬁdgg&t gﬁr%gf&nrv!{%"o%uﬁggg% in '§%i°33°?‘w\f%?ﬁe%t? de of
the present i RNVERBFYHicaly,agogptapigr sal Hessf. #nsi ghpihmmacenticalhe adceptdtiie de bond
bet ween t1e® t karpér. group on the side chain of residue Az (i.e., D Cys) and
the thiol group on the side chajp of residue A (i.e., L-Cys or D-Cys) is
not 30 shown. Thenl1n G’FF%%W%&%H%CLE"Q&’E‘?S&"QBWE% %fP\g'B‘?%a M@ 9f gHiciknga nane

i ndi cat ed nexsoraiostetin Epuistreppaisk dv @ pheay badtaer amhalNeinegd thereof, which
(i-(2-naphthy E Nimirds = WA | ani.ne; .4-Pal =

p- (4-pyri dyl )E%'ﬁ%'%%g% méﬁﬁfg@gb?l" %ﬁ@gﬁaﬁoﬁﬁ{ %/fr B PRI of Famie Ty o 2Q03
definition of PhaTacqutirplly acceptabla ol therepf tasthe hurgan errotiar apincalnpasses such

am no aciz® as p- Aha fnbeGrbéct, the bRSEntNAREoPLBRAY $6n tter
abbrevi ation pf : 0.the ,L'?ri soner. e@%gﬁﬁﬁvg kyl is

. i.n id refers . _
intended to i nc?'ﬁ@gast%hﬂﬁgc’é%g? RYRYRG 'SERRLOT S¥Pe S afuenagroriathen anitainwhigh ei t her a
strai ght or beurises adondisteringasn effectitx empuat yf af peptiéd dll fyhulgr(pugisa ar e
met hyl , et hyl phdpfn et - tertiary butyl, pentyl,
i sopentyl, an%l thg%ﬁﬁael!y%vﬁggﬁﬁ?n%%f&@gﬁfﬁ@#ﬁ ¥'Jsdtr|'enrcqnb ald in a definition
it is intended to 'B&HbR Brherasheptdhepieeantinventiondrovides ameethedt ofitedakimgg| i s

i nt ended 2% | diséasdeor RyadinmaAn BHINER QY BHNSWAN ABS MErdbR" iSPH@h&isQQ”dS and
i i i ght or branched

t he desi gnat egd nun%r of ﬁar.bon atqnz in either a straig }
confi gur at i on“ "EREIRINS A cOpctLq amoutt ok a pertie ol femuladh) of pdkprmageutigadiy | |
i sopropenyl , #sepiaple, sateibeloot @nik ,hubrant dradtiyer Riiredly Whedef k&8 Ydiseaiss @pent enyl ,

hexenyl ) iso n |l i ke. .15 term.al kypylL 1.s intended to
i ncl ude thos2(‘;-\‘:35‘1‘?Eié}r]lyi’,g %FE?E%% h?’.%e.ﬂ-?e hr:i/F OCCgP%%‘ng?éﬂuégsm'ggﬁ r%'"gf?é“%r nor e
tripl e bonds, 9MAFPHRPINGMRa, Byrsrmawitweidiamnbaget pdisease DORomaomEsidicblastddier a

strai ght 3gr  bkveeahRfnisen ki i ek T S are
9 ¥ niSAN badiitontal QBllln@Em%r?‘éYndr}gT:é%g%ﬁﬁé, S%’@‘%ggnw -

et hynyl, prop | ., butynyl,, pentynyl, i1sopenty

the |ike. 20 '¥P?ged't & %‘égk%&/f’?@f iCARAERNE d Irtitgble nedwRl esYnAse. apaneseptitg oups

havi ng the deGiognatDiskasendyetemizf soRAdSD hydid Banckr) pebridkRY, hipdibhsird Rhnier
branched configuration. Exenplary of such al koxy groups are nethoxy,

et hoxy, propoxy. isopropoxy, butoxy, isobutoxy, tertiary butoxy, pentoxy,

i sopent oxy, hexoxy, isohexoxy and the like. 25 The termaryl is intended to
i nclude aromatic rings known in the art, ich can be nono-cyclic or

bi -cyclic, such as phenyl and naphthyl. e termhalo is intended to

i ncl ude chlorine, bromne, iodine, and fluorine.



Detail ed Descriofion One skilled in the art can, based on tgﬁ%@ﬁgﬁgﬁm¥ion
herein, utilize the 30 present invention to its fullest ext

foll owi ng specific enbodiments are, therefore, to be construed as. nerely
illustrations of the invention and is not neant to be construed as limting

the full scope of the invention. -6 ~~ 9 DEC 2003 Peptides of the present
i nventi on can be and were synthesized on R nk Am de MBHA resin, ‘
(4-(2', 4" -di met hoxyphenyl - Fnoc- am nonet hyl ) phenoxyacet ani do- nor | eucyl - MBHA

resin), u5| ng a standard solid phase protocol for FMOC chem stry and

cl eaved from 319Eks e SEigrodpma aﬁ"@”TFMﬂVPhenQﬂthHMtlgastmwopmgesh | refiex,

(83ml/ 5110l akiogakint UrcBux, PERIEEEDiBEE SYIGtJsEEd o mi/ 5m )
usi ng EKATHI OXTM reglss:sn &)EK%GEN Cor or'atl on% gﬂs Yé}yoa%%! gp;feﬁ“ fied on
C e silica (FASHPHSFYE! PERYEMG s°aeﬁfeat'°\mfﬂwvstﬁmpﬂwwr ?S&ﬁe%ﬁwkymtasal

Val nut Cr eek, meAhgioms,i mcac&tmx:at rabﬂoﬁ{e@aijl-o/ﬂektéhgshaﬂOﬁét@fcﬁrﬁdd%@cteﬂ'\c@fa'ffer;
Honmogenei t s na an eternmned to be
>95% f or e%c%%’gp ae %ﬁ%n%ﬁh% ‘83&%“1"}5(&’ ?getuwrn‘é%céeaé;ﬁ'@cqqd&netry
The synt hesi sweiht d@ﬁm &gullfy resstance,1 Byngoape | Xie praddndimg e asufdival off t he
present i nvenéérﬁﬂaa{x@céﬂs ,f blobi8, HyPLMGiAdHi8 Sy perdR iHADia ) rﬁ(pg‘ﬁaul chnglg%gged and
are within the abil % a person of ordinafy skil fe art .
Czerni ck, et %fP'aCt'“fm' iol. 15 Chem 258:5525 (1993) and Eur opean Patent No
389, 180 Bl. HO( CH2) 2iliNd ditHeChihectCBe/premept incketiof plooiiesl b andtiod ofidiRing X is ~

CHz,) h di ta th
and eachings BperrEh gl iAfaR Rl 35681 p AR B rt S iar o
i ncor por at ed ReF 8UMan T jother apifmat by yeedZIDEFGOBeM‘tm Fempristst adnbieigtedeg er i pt i on

of the synt heﬁép‘ﬁd@&ff&%@mheﬁa éha?rﬂﬁ'ceatlca@ B&kpRBRIA ety Ruksgigound of
formula (1) ca) H I_Iga&epared by maki ng appropriate nodifications, well-known
to one of ordf %{r ill in the art of peptide synthesis. EXAI\/PLE 1 Step 1
= Preparation of FFum Sppa- fEtari dspéct Dheymedeat iMehtiort pRaRied-al higtiddedd

t-Boc- Lyss 3 0 nyl am no. net hyl )
phenoxyacet am dz@mﬁc&t sleél?ﬁ!aln%% i?sé})enz%é%fslﬂ grsﬁsﬁeg(e{‘g@%\gr %eﬁfn' m?d MBHA
resin (Novabi WeiRefR™RISes adﬂmﬁemge@@ﬁph@\y f@)’"‘@{:ﬁ (I prozigsd thabbiegast nasofpl aced i n

a reaction vessaP oof® iaTyidy; M\ pHRRhaEBIRINAREShEIR salt 8RFEI £6d himan or

other animal.

g.)

in another aspect, the present invention provides a method of imaging ceils
20 containing somatostatin receptors in vitro, which comprises administering a peptide
of formula (I}, provided that at least one of A', A® or A® is Tyr{l), or a
pharmaceutically acceptable salt thereof to said human or other animal. Such
peptides of the present invention can be used either in vivo to detect cells having
somatostatin receptors (e.g., cancer cells) or in vitro as a radioligand in a
25  somatostatin receptor binding assay.

The three letter abbreviations accepted in the ant are used to refer to the
amino acids in a peptide of the present invention. in the formula set forth herein, the
disulfide bond between the thiol group on the side chain of residue A; (i.e., D-Cys)
and the thiol group on the side chain of residue A; (i.e., L-Cys or D-Cys) is not

30  shown. The following amino acid abbreviations stand for the name indicated next to
it: Cpé = p-chlorophenylalaning; Nal = B-(2-naphthyl)alanine; 3-Pal = B-(3-pyridyl)-
alanine; 4-Pal = [B-(4-pyridyh-alanine; and Gaba = 4-aminobutyric acid. The




19 DEC 2003 by connecting a shaker (fromthe Burrell Wi st- Q\%ﬁ_ glﬁ
Laborat ory Shaker), a solvent distributor and a vacuum punp Iq p%@tal de
synt hesi zer was programmed to performthe follow ng reaction cycle: a.

D net hyl formam de; 5 .b. 25% pi peridine fn dinethylformam de (manual |y
added) (2 tines for 15 mnutes each with 1 tine wash with DVMF in between)'
c. DMF washes (3 x 10 nL, 1 mnute each); The resin was stirred with
FMOC-Nal (1.06 mmol), 2-(1Hbenzotriazol-1-yl)-1,1,3,310 tetramethyluroni um
hexaf | uor ophosphat e (HBUT) 1.007 nmol eé and diisopropyl ethyl amne (2.12
mol e) in du%&‘?h@ﬂ $for Fﬁ"dpén ¢or whesg dt's 1' 3. ohhLRNSOmAASIER SUFhLANING BGIEF ani no
acid resin wag-Alnendeuehed through steps (a) to (c) in the above

washi ng/ debl ocki ng program The follow ng ani no acids were coupl ed
successively to F%@SNQPEF'@&W‘W theh repdeting mbbigrigterdefrae:anfmpasidSefrs t yl - Cys,
Froc- ( 3- Alatohérea_’@o;B@,c Lys Fnoc- (N—|n t Boc)-D-Trp, Fnoc-Pal,

Fnoc- S—tr tyl - % % Af t er washi ng vmthDIVF§3x10rrL
about 1 nute ed&RyeTh kﬂr’?ﬂ%’dﬁﬂ&éfmwﬁ‘émﬂ?ﬁ aL“WéQE?HH‘T)PETPé dsEigRdiefe resin

wei ghed 0. 74éngth i @itttr ep sRaightr e@pamathedncadfiguration. Exemplary of such atkyl

H Cpa-cycl o T L 3- The de resin
Ob'?g.l neé fr(%%sarg?en& EE>E<tnl F%pgl AL%BWEQWN%@‘?N%E arﬁ/ﬁgty 'étﬂ wth a
freshly pr ep%’éﬂtygcﬂnﬁtth%r‘n’k%f Wsm ("@ EWHLC)O-B“th@nmICiUé@d 'Bg)a defiiion ®i5 nl) and
triisopropylishddtito GBnade ms)ngagcd\,@@m gdaaper ature and stirred for about 2'/z

hour s ess TF u ressure to yield an oily 25
r esi dueEﬁEt her V\QQV\%{@? dteﬂgo '(9F'|"§ Hé‘gf"zfﬁ%‘mae{a%&rr@vw%@ae Pi near
pepti de was merecpyble nomis, arfd|the ewghatemwmm bechrvdrt dtoms yn ethbes stralghe cr ude

pepti de was &B%cﬁédsc%ﬂh s AcBanls G GAKROLS, I8 oLl oved by

t he addition of KATHI MTresin e Was s P'ed” over ni ght
and filter edSUPﬂP@”V'I tPLt el Sefdbstesyialsaiant iemd rentendl isorasitenyk hexeewl. applied to
a colum (ZZS&E%Wnahemk@rosorb 30 octadecylsilane silica (5 un). Elution
vvithal ear gr of acetonitrile in

20%.t 0 400 over
wat er ot h sol jgﬁ? hag Vs fee1epq \98‘?’6%8”8?? El'ﬂé'bﬁ?é') oups-éPds fractions
whi ch vver e dwdmrcarpdn bgouasnab\yng ore ook tipde banidsanadng the designatied

number of carbon atoms in either a straight or branched configuration. Exemplary
of such alkynyl groups are ethynyl, propynyl, butynyi, pentynyl, isopentynyl,
hexynyl, ischexynyl and the like,

20 The term atkoxy is intended to include those atkoxy groups having the
designated number of carbon atoms in either a straight or branched configuration.
Exemplary of such alkoxy groups are methoxy, ethoxy, propoxy, isopropoxy,
butoxy, isobutoxy, tertiary butoxy, pentoxy, isopentoxy, hexoxy, ischexoxy and the
like.

25 The term aryl is intended to include aromatic rings known in the art, which
can be mono-cyclic or bi-cyclic, such as phenyl and naphthyi.

The term halo is intended to include chlorine, bromine, iodine, and flucrine.
Detailed Description

One skilled in the art can, based on the description herein, utilize the
30 present invention to its fullest extent. The following specific embodiments are,
therefore, to be construed as merely illustrations of the invention and is not meant

to be construed as limiting the fuil scope of the invention. '



~ 9 DEC 2003 chromat ography (' HPLC') and pool ed to give i DR 2083 v-
Lyophi l i zation of the solution fromwater gave 26 ng of the product as
white, fluffy powder. The product was found to be honobgeneous by HPLC C18
silica using the sane eluant as described above and a |inear gradient (30%
to 70% over 15 mn) (Retention Time 5 6.313 mnutes). |nfusion nass
spectronetry .confirnmed the conposition of the cyclic octapeptide, MN
1133.8. EXAMPLE 2 Step 1:Preparation of

Frnoc- Cpa-S-trityl-D-Cys-Pal -in-t-Boc-D Trp-N-e-t

Boc- Lys- Gaba- S- t PeRtigles ©f sneNafesent ivention Chrbe Hod yyaie synthetized watRigk ) 10

Phenoxyacet afiidto- NOMEILY | - Jediit hy'(b&mﬁﬁﬁéﬂh@%ﬂéﬂilggﬁécfbnﬁcgﬂfetm dfe IVBQA
Mmool €) waS pl ace In

resin (Novabj ochem Inc. San Die ﬁ!i%) g‘gi

reaction veQQ%’?OX%‘:Eta(W@?”%’FWEM%H%F pepe gd"éa S IP8S POSE PratPRPl pept i de
synt hesi zer farvas AM@Qr anvedistrp pend or oeédee f ofdnow thg r eesid | ORiticycée: a.

D et hyl . 250 i g i i | f.or mam.de ual l'y
added)  ( ﬁﬁgﬁ‘? “J'%E’Rﬁﬁsﬁ‘g‘é%’@é"ggé hgbn‘??é’ To:ﬁfljir@} \Am/a{'Ls“r‘]’Pewn?‘FF“%T\?F(“fnﬁQbet ween) ;
c. DVF was he;ach(t@i % QiGN/HQ (Smisot)eiseadiATHIBE ™resin (EKAGIENCorperatibrni t h
FMOC- Nal (OS%E‘I:JFBQ' Q?A) gnc‘ éurﬁ'e eorﬂz(% rs||n§§?l#alljnn31 ﬁg@% ts Co Woburn MA and

t, 1, 3, 3-t eVanet hyl ur oni um hexaf | uor ophosphat e
di i sopr opy! é'f"Hy\I'a”éﬁl W'X"@a'&f‘@'wr%" |%)di’5rf%q ﬁ%t?'btf‘ "@Ié’ ﬂPBFPa%ﬁS‘But 11/ 2
hours and t keidr Bgfdrs.i NGoadhemeitgCives rae,sessemas;; tanapticzy HrRd t hrougdtest eps (a)

to (c) e abo rogram._ Th cids were coupl ed
successﬂ@el 9 Ly %@ “"S@ {ll gé" g’ega%h %‘if 'ﬂé %ezf%"e&%rcg%rg e"zgg by mass
Fnoe- S- Tri t gped@pmetrifnoc- Gaba, N-e-t-Boc- Lys Froc- (N-i n-t Boc)-D Trp,

Fnoo- Pal , Fnoc- Sthg b&ﬁﬂ\e& Qﬁ§dmﬂ9¢§jTﬁrﬂ?9f{l%mﬁstﬁ'fon\f’@l%m)@gth%kgerwv!: (3 x 10

m., about ‘1 nminute eac ng under vacuum the coO e resin
wei ghed 0.3 1""6"“@@;9 'Zmeﬁh@ﬁ%fF"ﬁF'iTor%etBPd) is welil documented and are within the

H- Cpa- cycl o(aaﬂw aPpérsbh Bf prinssy Saibm- By riNaBed\zg. 30zethiek, ke pk,i XBidl.esi n

obt ai ne I freshly prepared
sol uti oﬂ ?58 éS%L @%%H%m?p\égég?&igﬁ%qnﬁ)mand triisopropylsilane
(0.2 m) at roomterrperature and stirred for about /27N hours.

HO(CH,),-N N-(CH,)-CO-

A peptide of formuia (I) wherein X is or

HO(CH,) N/_\N (CH.).-SO
2 v 2/~
: N/ 2 , can be synthesized according to the
processes and teachings of U.S. Patent‘ Na. 5,552,520, the contents of which are
incorporated herein in its entirety.

20 . Below is a detailed description of the synthesis of Examples 1 and 2. Other
peptides within a compound of formuia (I) can be prepared by making appropriate
modifications, well-known to one of ordinary skill in the art of peptide synthesis.

EXAMPLE 1
‘Step 1 = Preparation of Fmoc-Cpa-S—tﬁtyI-D—Cys-Pal-N-in-t—Boc-D-Trp-N-s-

25 t-Boc-Lys-B-Ala-S-trityl-Cys-Nal-4-(2’ 4'-Dimethoxyphenylamine  methyl) phenoxy-
acetamido-norieucyl-4-methylbenzhydrylamine resin.

Rink amide MBHA resin (Novabiochem, Inc., San Diego, CA) 0.5g, (0.265
mmole), was placed in a reaction vessel of a 24-RV peptide synthesizer, assembled



~ 9 Q-C 200 Excess TFA was evaporated under reduced préésur
oily residue. Ether was then added to the oily residue and 3hqecnfﬂ:eéﬁu?near

pepti de was precipitated, filtered, and then washed with dry ether. The
crude peptide was then dissolved in 10 mL of CH3CN H20 fol |l owed by the
addition of 200 ng of EKATHIOX'" resin. 5 The m xture was stirred overni ght
and filtered. The filtrate was evaporated to a small volunme then applied to
a colum (22-250 mm) of mcrosorb octadecylsilane silica (5 Nm, and el uted
with a linear gradient (20 %t0100 % over 60 m nutes) of acetonitrile in
wat er, in whi gheesertingd shakerorn the Burelyrist-Adtioo L gmcaerny Shaken.a ﬂ%xi\aoti ons
wer e exarm nedaRifaalank £ IhoullnbLedte! 1AL BBARR btk CIMOBRLOGADNY

0 e solutlons

(' HPLC") and pool ed gl ve maxl mum purity. Lyop I zati on
from wat er ga{?%‘f%%“tﬁﬁf%‘ Wing eeaSiBRYEIR: as white, fluffy powder. The product
was found to be hospgenpeistylkymblide; C18 silica using the sane el uant as

d i bed ab 20% ; S oe
[ nf usi on rfass. pecbr onotT r@@swi’ M R TRt R R e e

oct apepti de, MV 1147. 83. 15 The peptides of this invention can be provided
in the formof phar rrace;.,gpnlugggleg%@gh %s%wﬁ@' H%g\’r@ s of such salts
ose

i nclude, but are not limted rganc acids (e.g.,
acetic, lactic, nafeic, DMFMastes Gy ipat. éﬂwebﬁ?h) 'succi nic, benzoic,
met hanesul f oniTee rdsod wsmamhfmnFmocomaamaoemmml)az:(1d1)ben!z6kaﬁﬂﬁﬂ'Lyﬂa 1a¢b@8 (e.g.,

hydr ochl orj c rjc h ci and_ 20 pol yreric
acids (e. é)b fe a'lr?ﬁ.?e(t:@:li”é{"ﬂ rhca[r%l xaglf/oﬁeqtﬁ%}laeo qﬁhﬁgg d(%)ggl y ITADPEL aha

pol ygl ycol i c, duﬁopmtﬂtnmemeéz 1%)m\ml%ctdlme*gvl§00'o¢rhide &eiadg)t. 17Ahoyrpiacal net hod
of making a Sﬁ'letre&ntlr?g‘ ﬂﬁi%'aﬁt@ r&n L AEnEY 8RRANbY Bﬁeé?édSQP) bSc) Wﬁ'tﬂe ddaQun in the
art and can be acco i she st andard net hods™ of exc

Accordi ngly, WREhifg/a EIQTW“%W‘FO%E’Beptl de of the present invention (the TFA

salt results from Thefalowing amiblaais Qéretdaepléﬁﬂlcbékéwbbﬁ to!fleMal-ZSiPEERar ati ve
HPLC, eluting with TFE ont Imﬁggtglltgys r. sol utions) can be_converted into
by

anot her sart, SRTRHPRE® FmerSLiie. v?"r"rd BordYpepiegdtitt-a sl |
amount of 0. ZBobjmlF@n@mad w&:ugu BcﬂyetarrarFmthﬁcwwl ting solution is

lied t HPLC
ol Gt ed wi th (1) 0. St eime U AR5l i imais B ere s ons e (2)
0. 25N acetic amtulma@ilﬂamu@laapsmlbatresmwélmedmBglgrs and (3) a linear

gradient (20%to 100% of solution B over 30 min.) at a flowrate of 4

m/mn (solution Ais 0.25N acetic acid aqueous solution; solution Bis
0. 25N acePc &tark:Prerasation 8f tGreeypPcey)s-FEb DIUp-Lysrhéla-CywtNaiMiizcont ai ni ng

10 ey 37,2005, the oBaRklrdn AGnEPhUASIBA ARlERNb L TG obP pifgesS: The

affinity of a pepti resent 1nve mat ost at’i n
subt ype receptEsnied witsa (’%%W prepagesoludign of Th(@,8 mlndrhesek(0.50 dhOPidvel y) is

det er mi ned’ by mmamurtma@prbmsumﬁm(obz P& @Bm(tetﬂ@rat-rbéraﬂdsﬁln@d]fér &dudeng to
CHO K1 transf ct ed ells human

tor | oned as a
genoni ¢ frag Xges$ RBE%EESI exgparat e{jﬁ%eﬁtre@fﬁ%ga‘?’ﬁ?q"‘t‘f i‘bd‘%@ a0k Che
5' -unt rangbat eeislduagEmt,r whs Ifverkdidet td the odytasidee @od ithegfreectyiean peptivg 280 by of

the 3'-untran e i 1 The
resul ting DNA?# i{fr'tgted q!}\é/a}gds ongg @ﬁt%t%mBa émé‘% gégﬁdeaggjtl\*ﬁgl to
produce the rmﬂmaiwe%m @(@Fé&@H&N/bh%W%(nﬁﬁdﬂm by pheppdditiam c@zaem Bel |,

Uni v. Chi cagoekafHibRMaLsiRete rhnktﬂ?‘e v'?ésa&'rr)éd %w?f&ﬁa %nﬂ@lt&r@é ?ﬁé ﬁltr%%c\%g or was
obtai ned by transfection into the cal cium

Si
phosphat e co- SVeRIPPE 4P RSMAVPHEE t'QeP) app‘l‘ﬁé""pﬁ %Pé‘l*ﬁ"d(z;?@% A of MILEEPRhas
i ncl uded ag aceRUESAHBNE SilBd tseum) Slu@bR itk &l inehd gj’t@&eﬁﬁR@%&@H@% %dell 60 RPM

,1 ﬁfg medi a Cont"%tgé ng]f ace?onrrtﬁe in waterG%boé%h (sqver%g )havé I0n1 oqlnf?:.mro:icefa1 aci 3<panded

yields fractions which were examined by analytical high performance liquid



15 culture. The human sstz somatostafin receptor gene, i soft 8t BECa2D03 1 . 7kb
BamrH Hindl Il genom c DNA fragnent and subclaned into the plasm d vector
pGEMBZ (Pronega), was kindly provided by Dr. G Bell (Univ. of Chicago).
The manmal i an cel|l expression vector is constructed by inserting the |.7Kb
BanHl- Hi ndl | fragment 20 into conpatible resfiction endonucl ease sites in

the plasmd pCWS. A Gonal cell line is obtained by transfection into
CHO- K1 cel I's using the cal ci um phosphat e coprecipitati on nethod. The
plasm d pRSV-neo is includ as a sel ectable marker. The human sst3 was

i sol ated at Cﬁ'é%?ﬁograf’?!é@ﬁ%lrﬁ ") a8 BPYIecLIo AHRENAR{IRHTR Befith ¢ Yerbiizalivn e’ has

cont ai ned vm'sfdmmﬂaro& watbgBRerpd mdibfbé bn‘odﬁd&t&gmﬂ& ﬂ]]ﬂﬁpdwaﬂﬁhwhbafbdaé o I
expressi on R, CcO r inserting the a. 2.0 Kb Nco
Hindl || fragh %"ﬁﬁt o%hgéc%ﬁﬂfogﬁg %‘5&% eB f)‘ V& 6r B'Pt%l?’ W&§i fi cati on
of the ends <asdrikrithbiore And# litso Bbdienhie8sto 70%chwen s mare (Retdritioe Tisteabl vy

expr essi t ce AL fHec (KO- K1 cells
(ATCO) usr? ngé1§1§e$@gm(é:§umﬁ?ﬁig%ggssgp%%hg&gab%ﬁﬁat| oﬁlh%n%dnﬁ)gd'{ &{rﬁf pl asm d

PRSV- neo ( ATOCHC 9piaParkes 8as a sel ectable marker. d onal ceII li nes
were selected in RPM 1640 nedi a coptaipimg 0.5 ng/m of A18 (G bco), ring

cl oned, and expangded.into culture 03 Th n sst,
recept or expressr%n BI%s?ﬁr%FondeFI[B?c\]/%% %}'@8@%’@ %ﬂ? 'ﬁrBocé'g@‘ “Bel | (Univ.
Chi cago) . ThRoorleyst@abaBrtritaiGys-Nahd-(2', 44 Dichethihgprexipiamirgeatwi) c f r agnent

encodi ng,d h%%éﬁm%oﬂé@u@ﬁA%e%PSeéﬁ %E%F‘?Eé%id region and 200 by of

the 3'-untran regl on one In sites of PCW-HX. A5
clonal cell line %‘E’QBFW%MB'F@S’QWH@N?%'%QQ% Ipe S@ptRiesonas) BBtRIGE® by

transf ect.i onmite) v.@bi@}dééd ;mreb&tsan(véaééﬂts qawrm o the zﬁdﬁjﬁfﬂ%ﬁﬁ@é}?& e

Cco- precipitation V- n was included as a

sel ectabl e rﬁ(%? 'ﬂ'&"rs‘zc?él”g Pmﬁ aém&% p§§?'@£‘f’ gﬁ?’wﬂwt'%‘ﬂ ©mredi a
containing 0.5 m:ﬁim d¥im@hyBorn@misto) , ring cloned, and expanded into
culture.4£10 The man 5% genomi ¢
cl one as% t enpl 2%] e, a%dA E‘Pgﬁtlﬁf/e ﬁ@?@g r@éﬂ&@(mgﬁauﬁéb%ﬁa té Sfbr

Chi cago) . Thbsresultl ng 1.2 Kb PCR fragnent contained 21 base pal rs of the
5 -untransl ated regi orrmntnbeeiawW:tmoﬁheg;asﬁgit@DMFaﬂdetﬁéerby of the

3' -untransl at ed regl orb he ﬁ: 35 1 S |nsertedt|]nto EcoR 1 site of the

pl asmi d pBSSK( +).“The THE¥PE Wy RSS2 kb Hindll | 15 Xbal
fragment forTkeilsesionvary sumdommmo@mmmmdan wrpbh.e841ibbenzetribral-1-yh cl onal
cel | 1ingystallys. e&am@w\. rnehﬁéiéoremeﬁaﬁow@@ﬁbbabmﬁmtabé tegpsfection

into CHO K1 cell usi n e cal ci um sphate co Frem )i tati on
met hod. The ?nsaempu'ew'ﬂ% gﬁm'%sd'mﬁevii?aw'aefoaa% Behaws andrar ker .

G onal cell {nhenesuliRy £nifeheid rash was fRRVIcydEdBrdilgl isRpS Qi) tokyih g dboke Mg/ M of
418 (G bco)Warl n IE2?0 cl oned, and expanded into culture. CHO Kl cells

stably expresSs] n g€ of the human sst receptor are grown in RPM 1640
cont ai ni ng 10% f eTke foliewihg sminorackisdvede doupipdrsucapesiedly withe peptidd @ssabe

col | ect egs W fng s‘épﬁ SFbbdaties Fridlds ¢ ﬁ%g&ﬂ%y%%c%arbioﬂ-eggogﬁ.y@? R D

about 4C. The pe I'S resuspende 50 nmM centrlfuged
twi ce at SOOBgc)fWrxm:raml EmMee$-trigd-DBysu tand Em x difies washing ydled by

soni cati on apfsrc@Nk b Mg boat 1 FMNRE edch)OindedHg uﬁ&r%&unatm@%ﬁ%metéc The

pellet is resus ended n the sanme buffer and centiituged at 00 g for
about 10 ni neSHtwelgbrd atgand menbranes in resulting pellet are stored at-

80C. Conpet i Stepez: Prepiafation oﬂ-l-@ppe:ycmmt:ss-aﬁi [Q-Taﬁﬂysifsﬁba)csa-ﬁal;llmzbl nding are

run in 3Q,duplica o) t || S (10 Ng

prot ei n/gx%l ) ar eh:‘?enge%at eé% c?#u?é]cgg?r@i#@ 15‘% %a%P g%(% "q%%g)wgfgabout 60

mn. at aboutreShC prepadar sMutiarp of l@l(ﬁacmoshenoi (0. 59) HO (1 mb) and
triisopropyisilane {0.2 mL) at room temperature and stirred for about 2% hours.




HEPES (pH 7.4), 0.2%BSA, 5 nM Mgd 2, 200 KIU m Trasyl ol , 98 d¥ ngiia
bacitracin and 0.02 nglm phenyl net hyl sul phonyl fluoride. Bound fromfree
(1261 -Tyr11)SRIF-14 is separated by imediate filtration through G-/ C gl ass
fiber filter plate (Unifilter, Packard) presoaked with 0.1 5

pol yethylenimne (P.E. 1.), using Filtermate 196 (Packard) cell harvester.
Filters are washed with 50 mM HEPES at about 0-4C for about 4 sec. and
assayed for radioactivity using Packard Top Count. Specific binding is

obt ai ned by ubtr ng nonspecific binding (determned in the presence of
0.1 NM SRI F- ZﬁesFr% "fagteé{Pp%%J PRI '%F??Hlﬁﬁ@ssﬂ@ttagﬁﬁé‘"é’m‘m’%ﬁz@@ Biper 0

conput er - assivas dternaddeidne e dilg geiB®i and AN &by Sihdar (Wblide W&d prétifilickl on

const ant (K| ne rmi nation of

conpound o %lﬁe\@é %atﬂge;?twagﬁ%ag‘ﬁ’tqﬁ 3 glths? F gﬁ"e Cd'é%i %efp“% 7 WAR N %ggc‘i’hegf” i's

det er mi ned by0 tnite of GHEGWHR) fediewed/ by Fencitiiomal 206 sgyof BHATHIOX oesaf CAVP

intracel lul a r t e e hurran tostatln

(SRI F- 14):'“5 ughgggﬂygc%%%q%nrnéég%% ﬁléeﬁedZZﬂ{v?eﬁﬁétgl ssu%va@ufa?

mul ti di shes FmakpNEme Ay appkRdo @i @W"m%ﬁﬁﬁnmﬁdbfmemwbmctagemiam n. The

medi um i s changed ﬁrhﬁaﬁi@a!:utb@mﬁa uhéhe g%%MZ@E)Qttcw@e)ol&/eaBO Hmuieg ot s/ vel |
2% BSA sugﬁl enented with

are washed 2 t|t ﬁ b¥ 0'32% arg}d {1 }QP
0.5 mM (1) 32FEBBEIS I 243t Iy PSRt BRI SOMERRMG2 %N 8- 190 TTRQipReERd 3C8r about 5
m n at about FEZLNs Yyl exemiiv® hyraralyttal dighi meretrmanck dineid thyoinbegagdy t i on of

1M for Slﬁ@l i PHﬁ’E@‘f)anE%rooi@!?W%véLé\aﬁQ\um o eﬁ_ F"éh:ﬁ%’% 0 églsolun]r% ni st

effect of a conpound i's neas aneous a ion SK (lu M
, SRIF-14 (1W2¥E5IRYG b3 T9obhe/progudl 35“‘!‘6%t““’6b‘?ﬁ!61?ﬁd“(elnfﬂsmdlwat$d0@-t@ 25 M.
The ant agoni sé nefiogétiecdt b HPREPOY BAlcd §snﬁ63@1§LHaﬁHé &iarithe &dsBitlddagiRoss

addltlon , Of ( t est corrpound (10-' M
to 10'' M. ﬁ?g/s Q(’lfjtji g@’(‘*%ﬁ"ﬂ'ﬁ)\ dietqg’ﬂ%gg'a aﬁ%%d@”%sb 1fpieRMasE added.
CAMP i s neasapatiomeiny gonfianedthenemmaiioayf thee tiotic oftipdptifé 28WP 7 83SMPO01A, New
30 Engl apd Nucl ea ! o] d h rt. the
known anggpotentlﬁ uééepshh%ﬁ‘ @o%{g%ﬁn r%Be%ga Véjeg d'l' e ?rﬁ'dldrflous

Thus, the adR'aMacedicRbhacsertablpspits. dExamples) of SUGP QltSE’GiLE@O@Ut hfesndtnvent i on

for purposes|igfitedid, Moksatdred WWO@QH‘BEG% &tg nad’e@@ﬂﬁin@rﬁta%?en chrRY Ralidle sane
effects or uses as sonnt o?}tatlnl tsel f ‘HF |n|b|t|ngthe
R TaTop g

secretion of 2grBWEhSYE o e 2% SRt anesys °U'5a o & RRTUC B%GLr i ne
secretion (UirBrgdhixt acids og., #y@8SBic1jcid, fsoifurtcrmm | ergphicsphenito atis), (dddS Pat ent

No. 5,14 for

treatt g2t ungoymeft sbbE RS W leas Kok LAk, Myiactc Mduciiedle 101, o

Pat ent No. 6°D8IPAYIET 9t pelvadigiolycaiie aciugh@)typiealimethas of maﬁgg @Hat®t el er at ed

growth of a %@btidé drunprebdat verdtidh & velNthowh iP e, 468d cdrObe Q&S’oﬁ?yﬁ&leﬁg body
or

wei ght (U. S. 8/854,941 file treatin
i nsgl i n( r esi ?Y:iﬁ‘@ gﬁ‘afew Baglé"'x%a(”@e §°°%(BB‘P§VC@F)+5%‘5@BO? @%@S’E BWE 1| edg
May 13, 1997 preskotinyantibo(toe ﬁ@k batereswis\iowathe pﬁnﬁmaﬂmf@‘abe peptitlel Iy UsldgS. Pat ent

No. 5, 68841 i el 7/ 14154
for trea ?ng efgféér%l('?pl %tbﬂ zgu 'E\r?%oé?rlﬁga on S%E%ﬁ%f%ﬂ?fl%{’%ég May 13)
1997); for tﬂ%tﬂnﬁ@'ewﬁlérsaﬁ@naﬁ ASnRGetate) satt bPaissatvingthe epbde I@ smajlued June

9, 1998); f omniduREdrions N1¥deE %l@é%bhé‘?dﬂtﬁnaﬂﬁrgétﬁﬁr@%ld%marfp%cﬁo ahat ent
No. 5,972,893 issue ?_z:tober 26, 1999).;: Cushi ngs é see Clark, R V.

et al, din. SRE&PeR colmsNZ0rbg s PP0 SGofABothesS! N?rﬂ 84N B., et
al ., Acta Endmonu(rﬁbpetﬁi& Jquéal’, sohfidn 50r@.5 KERI(R) ODBNE‘JCB&& aathyerqnedtssm (see

Mller, s J.o Vol o, 145 .. 2

Paget' s g? segél}aﬁ?l éga%@'grﬁnl\ée(,g) ﬁﬁgﬁ\ﬂr gﬁd}e%{%ﬁ f}’, EP/P% %%oe" éﬁ&er ner aI
Research, 7, ﬂ(ﬂsm p’pa flow)ratepf 4 Rirdn (sabhiion B4 P 25NoaRlic asit Raweoysssmuticober st ei n,
B., et aI.,g f e r, 8BS, Alaely G
Acta Chir. chlrlfga.?%%@@%ﬁ%mgggw I1989t0%%ﬁee1§’|9%| ‘obl ast@gﬁgaggé\d yperinsulinism
(see Laron, Z., Israel J. Med. Sci., 26, No. 1, 1-2, 1990, WIlson, D C.,
Irish J. Med. Sci. , 158, No. 1, 31-32, 1989 and M ci c, D, et al.,

Di gestion, 16, Suppl. 1.70. Abs. 193,
- -10-



1990); gastrinoma (see Bauer, F.E., et al., Europ. J. Phar neg gl BEMQ 55
1990); Zollinger-Ellison Syndrone (see Muzell, E., et al., Surg @
Qobstet., 170, 476484, 1990); hypersecretory diarrhea related to AIDS and

ot her conditions (due to AIDS, see Cello, J.P., et al., Gastroenterology,
98, No. 5, Part 2, Suppl., A163 1990; due to el evated gastrin-rel easing
peptide, see Alhindaw, R, et al., Can. J. Surg., 33, 139-142, 1990;
secondary to int esti nal graft vs. host disease, see Bianco J. A, et al.,
Transpl ant at| on 1194-1195, 1990; diarrhea associated with

chenot her apy! es‘?@“ cAe gplierted jpd lyephilized o dAINGES. Amer. Soc. din. Oncol ., Vol .
10, P 138 Abst r . TiNo affidity of B9S:btide of theidredeheinbawieh fsyhohanreoatesatid Donnel |,
L. J. D, 0 I P ra Vol . 4.,
177-181, 1996@“"’6&%‘3‘:’3 s T8, 8 & $S'Asg£m} sk Q%é%@&ﬁgb) s S8R o>, ogy.
98, No. 5, Pareas@ing Sigppibition 4P -Tv&b@@ﬂ: 14@&9’?‘!\9 t@CﬁoséhgenS(m dgeddorak, R N.,

et al., Gn. J. Gaﬁ»émeats@tr @cewrgeﬁew%@c;oeeda%% nomw mer§Y§t1%rRtP
scl erosi s (see Soudabh, Gastroentero g% 5, Part 2, 5
[

Suppl ., A129Fs4qW) Seil”l"%?f' ﬁ%e'%ﬁ%?p E’%‘Be SHiagse rFQ'E” 1 é? Khyof heann. )
Endocr. (Par ieafire cbéing 48idn A4, 231)%9:) the[BS-Ontrmsiat:d(regien Caginsaiified.by tied  al .

Cl eveland d i

Hoel dt ke, R gwhgker %/&ﬁioﬂr ﬁ%ng %déa g&%ﬁt %g?gzb%%%%@q@%g?mhg% and
Kooner, J.S. siteef EaFPCMV-@ﬁ ta pFOQUCE@Q mampPRigmexpERssion s GrovidwsH)y ro89) ;
pani c_at 4 8CK SBrASREBAN ShivOOhicaboh.- A cRhaldkh hne@tbﬁly eE’@rﬁssmg)d&ersaﬁ@éﬂeptor 10 10,

128-132, 1990 | Soud Vol . 39,
303A, 1991): W)é‘ﬁastﬁ ¢ Oma F‘iePé‘t ?”g‘hac?i%g1 |\Eﬁ?'§ &‘6‘?&’ ugips a‘F{e aEH”? P
Surg., Vol. Z)BosnhateAﬁcQﬂrec:ﬂj&QQ) ;megfasit t1()esﬁ‘|rmepgasaild &SV %"@’J(Br ansh, M S
et al., Gast rr%%teg laQ' O%Yecta %amﬁljﬁglo %‘&mat c%’ll hFQé Evgas §é'19819d in ﬁfgd?ﬁ%ﬁ%olggl ;

duodenogastric re troentero 100,
No. 5, Part 2ned&yppntaining 0.51 mo/misd Gﬂm@'bcoera\ﬂeebnﬁ seaisexr(@é @Hang, T.C.,
et al., Bglt CUMQ@I J., 304, p 158) 1992); poI ycystic ovary di sease (see
Prel evic, sm.Clini e t 41, Suppl 2,
oD 76-75) 1007} : TR LIRSS SRR ARFORT GEUP GO B PSR KRB

al ., GQut., 33Hinghb gediddic DOIA frad@dt andl sdpdangdrintp the plas!mualvec;touﬁp@EMéan Journal

of Gastreent eudocyst s

20 and asci tgﬁr%kr%gé/) ﬁa{ém@y Hl%é&léd b{ Bp% B%ﬁ%Ulﬂv %Qﬁ%ﬂcaggﬁggé ?@a@r@gﬁalﬁﬁ

107-108, 199Zgh e*:é%ﬁ%@mvact'ers%eofsmwmv inggrting|the 17§b E{agdbbﬁmdtlff?gmw 429A

ﬁ/e A'?Sb 17(%%), 1&8%&mbaﬂbl‘é&@$ﬂ?ﬁbﬁ'éﬂdt{rﬁxeléaé@§l@§ in tﬁe;‘]ﬂasnﬁ@ pevs. AcHalal ol Endocr t
a r_cachexja (see Bar e

o s g PR iR ebtaRn by ansibipn WA cERIRE SRR hE cRGR PP b

i nventi on i ngremigation rhdthed. iThe plesoideRSvVareras moivdedibs e@aipdsblelmbercorrprl si ng,

as an active ingregi ﬁl%an &Lda‘%@sﬁ:{i &5 Qﬁorﬁ & gﬁ‘»QH geptnal o&BfeEHJéc% 1) in

association with a pharmaceutica 3 (? bla carrier. general® an

ef fective dos&geerce uwa'é Rentaipad within e\é 4dfo @érw*é'”'ﬂn% feppRnt dene 'E?é'ﬁ'ﬁﬁ‘l'aé' t he

tre?t m?gltzsog APreiBY pla¥mid &CW-ﬁd'lﬁaé @&%u@dw %nglsétrﬁng?% au/c¥<gfodmo|- )

preferably Y. e 0 i.s invention.can be

adni ni st er ed @938133 me'ﬁé'?t'gﬂ'l eg‘éq('j'ﬁ e th‘?pﬂ{:ﬂgrﬁﬁ&lagﬁ Wﬁ‘ﬁ?ﬁ'ﬁgﬁf eal ,

i ntravenous a#nds ahd atditimoafEdoR]l eokersan donal ol Gt ;stablyjescpressmg $heDEXT; 2003

nasal . a9 NceriGlaRlooail bl DAl ol ABHEM1 LA LRTCE] uaiBicsif | on and

can be formula ceuti cal acce car rovi de
dosage forns Riyopphats ¢0al?fé°|IP'@ﬂ°fe§@ﬁ‘°¢on%p@ﬁm&oﬁﬁ%‘(@?? ATER. W@o’F‘F‘Hd%s age

fO(rij foreioor aésl @%@e&bﬁt&rrﬁérkérn CRAkULE lﬁé@&#&ﬁ@%eléf@a| Rt RPMPi1Ehs ,m&na;l)ovvcle;I s
and granules. In_such i ve ound i s adni xe
with at | eastco8REONGL? PQJHHSF%%‘E%@;('?‘;@&I”Wc'ﬁﬂﬁ‘gﬁpgﬁf‘ga n;ﬁgl’::ﬂlg‘h?:h as

sucrose, |lactose, or starch. Such dosage forns can al so conprise, as is
normal practice, additional substances other than such inert diluents,
e.g., lubricating agents such as magnesi um stearate. In the case of
capsul es, tablets and pills, the

-11-



10 dosage forms may al so conprise buffering agents. Tabl ets? 8nBEBi2003 can
additionally be prepared with enteric coatings. Liquid dosage forns for
oral adm nistration include pharnaceutically acceptabl e emnul sions,

sol utions, suspensions, syrups, the elixirs containing inert diluents
comonly used in the art, such as water. Besides such inert diluents, 15
conposi tions can al so |ncI ude adjuvants) such as wetting agents,

enul si fyi ng and suspendi ng agents, and sweetening, flavoring and perfum ng

agents. Pr epar ati mesmmsqlrélﬁptoeewaés%mh%%ﬂﬁd %Mxpnst%%%’eéby Dr.

adm ni strati "%ﬁfa“gﬁ% st el | e agyeous or non- agueous sol

suspensi ons, Fsi-Ohs ChiERamin| é’? VSFohetaiRfuBS Us? &IWHVQ&‘(Q&“WM cles are
prgpyl ene 9: ?a@h?ntpotwmbeumagbmﬁbs bR 6f the gelirafinSlarilr or%}ﬁﬂ"ﬁoﬁ%?m : ve oil
and corn oi ctable or sters. su s ethyl ol eate.
Such dosage ?‘%E§%Gansl%god &t E%‘al‘jrj\}’t%gttzli1 Jg%&’agﬁ%ﬁﬁ §teﬁr@spe&W fet ting,
enul si fyi C'Qﬂr‘d celi b}?eﬂ{%ﬁlh%m%mghe Fhepcepiyr vioas stitainéd b;zmhstby:nonﬁm exanpl e,
filtration tbﬂwhcé‘!stXﬁﬁtéﬁ 'ué‘mé %eaéﬂlﬁm gﬁé%'hs{e’ co—%({e!: PEERIOR Rldd"Gy

sterilizing a ents into ohposi t e conp%S|t|ons
or by heati nB@FHE PV B‘?ﬁ)b‘gqq)d”{ﬁ ’”"I‘I‘f@? aéérﬁeéﬁcéﬂ?'%@aﬁﬁnu‘ﬁ!acalwaléu\esn t he
form of sterike stédel BFORPMS 1640 Rtedthidkaitiag OErdimiSe! OB (Gl 6! € water,

or sone ot heEl}pr?écP%hé gaqa%ggmé)éu%fgedl um i medi atel y before use.
va

Conposi tions adm nistration are preferably

supposi t 80 i es whi B¢ frayarcesit agne, wanokigided boRCRousinea agehweicsiths baace,

exci pi ents 3Q sd A RULES e el CO’(FFOSI tions for
iy Keffhf'p c?bycﬁr éra%r\lv@@e? (‘U?wyed ng?)h e res }_na

nasal or subli rlk%ual adm ni stratl oh are a prepar
exci pi ents wePIKOHoRfagmertrontained 21kgse parspf tiecs 2mtanstated region. e 68mpound of

this inventi amu(gaﬂglbﬁ msrbpﬁéfﬂiﬁdeﬂ dnﬂaﬁslﬁé@?e@ld&eckh'é%\&lé%s%gﬁélﬁh%' on such
as those desgég‘}g1 d patents. and patent applications. U S
Patent No. 5 Eg%ggﬁeﬁher@?%‘%s EGRYSET % 1< Ked#p-si ng a
bi oact i v&5 ag&bal fragoheat fpo$qbeb|rmg intt) pSVMBahamtnalim e@ré&&n%&ot eaches
sustained re 0 i.n a eI abl e
form s, Pg?tgiﬁfe QQW@EH Q@ tﬁé’%ﬂ, %Jégto@ WlsOBGhInLE tﬁal ansfection iy

aches ymeri ¢ sus
conposi ti onsCESHHY F@&Sr(@‘fg%waaﬁ'?%alag@mhoamtebmp@gmanou r@mmt'@m No

5,916, 883, i slastaid pRBt \Bnéiﬁ(ATIQﬂgvastlﬁ@@db‘aSastS#ﬁlé’dtﬂﬁé‘ n{a‘?ié??éﬁ:ntﬁ%ﬁﬁlﬁst' ons
conprising a hioactive. a c Xtri i cation

09/”815 394 f‘f"?&dsejecﬁ“d’g H%Q‘ 1%@‘3@ 2,500 aé@n%%s%m?w Q‘P@ﬁy{ §Fhe 8l ease
conposi t Bdnsclofedaahd ande@lr‘agentwe U S. Application No. 09/121,653 filed
July 23, 1998, t e@ﬁbﬁ@l &Il?&t‘%ﬁ F%%ngm &thhﬁﬁgﬁ\gggﬂegé Yot a?e érrg\gvr'b%' ng a

therapeutic a ent such as_ a s) it 0ce
Appl i cati on REM 3649 sentaipings 1§% detal gk eram, antoBd, mgml cdeaeticin (sie rtes

conpri si ng acoIBEERMRN DISAMIAGEITTA, $HE Be@SugedR BbO d8ordlbubs R adR 4@t ed
pol yner. | ed Novenber 2, 1998, teaches

at i 13
conpl exes co erAP@eL% rﬁstf%ﬁ%'{‘%ﬁéﬁgpéﬁ’gdgﬁtpitéI?"Qsceﬁmﬁ'@ﬁf‘ ivvEe 8909 9ol yer
bearing &5 noaipul § mby. iakatmiue41Gadhe nells sftigsddagcsohiegordnd deftrifuge@gB0® pat ent s
and appl i Cat%@d?%b@utelo' RROLESHoRE £ HRE Befb: %yreg.ﬂ(?%%%bug Q%ﬁdggége f active

i ngr edi ent he conpositions I nven v ver, it
i s necessar yc‘%ﬂqﬁfgeﬂﬁé SQACR. A tforagboph €0 g iat abquh ¢t @ @ind rmertlmam;sdh reshiting a

sui t abl e dospget dr@sftrddsatobbat.ned. The sel ected dosage depends upon the
desired therapeut¢c effect, on the route of .admnistration, and on the

duration of the t iy inhigion, expegments obbe 'T’é’véﬁs%“:om BHRYREER T GDO1 t o
100 nu/ k80 of diptichte wepaydropidérieystawell prtesNCsit @efbrares(0pg prardaiwel) ey

Splepzlrfededgsage rang 125 tﬁbqg%ﬁd p4§)f4§enﬁﬁd/f?{§b8ﬁl ase %@Pﬁ%@wﬁf‘gga\%l ch can :

be adm nistered as a si ngl e dose or divided into rrul tiple doses. Unless
defined otherwi se, all technical and scientific terns used herein have the
same neaning as commonly understood by one of ordinary skill in the art to
which this invention belongs. A so, all publications, patent applications,
patents, and other references nentioned herein are incorporated by
reference. -17 g 9 n~c zoos CLAIMS What is clained is: 1. A peptide of
the formula (1), 5 X. -.A -cycfo(D Cys-A -A-Lys-A6--A)-Ag-Y,



(I) or a pharnmaceutically acceptable salt thereof , whereiff 1]}

NON- (CHZ) - CO- HQ( CHZ) Z NON- ( CHZ) 2 S02 Xis H_ or 10 A and A are each

i ndependently the D- or L-isonmer of an amino acid selected fromthe group
consi sting of Phe, Tyr, Tyr(l), Trp, 3-Pal, 4-Pal, Cpa and Nal; A is
L-Trp, D-Trp, L-f3-nethyl-Trp or Dt3-nmethyl-Trp; A6 is -NH(CHR )~ CO,
where nis 2, 3, or 4, A is L- or DDCys; 15 Ae is the D- or L-isoner of an
am no acid selected fromthe group consisting of Phe, Tyr, Tyr(l), Trp,

Nal , Cpa, Vg I a are each
i ndependent FIEPE%%HHYJ)EOQ%%@ F%“HQEC] 582%&%Wﬁafmﬁ@h@%%'fboaﬁﬁa%ns. sting
H (C-C )aIaR‘§/P Oarﬁ’ﬁﬂfmtﬂiﬁﬂﬂmﬂhyfswﬁmiﬂwos@ﬁ d aryl is an optionally
‘substituted noi eByuselist ek f(P@ﬂWb@RﬁrﬂU& &%’?Até& ibPImPleciBCMidrion 20
1- napht hyl, aner&?cgﬁ%,% V\q n sai d optional substituted noiety is
optional 1y SUBE &ifedaw freoitero P'%Mi%‘ﬁﬁﬁ%ﬁ@np@s%% Withidependent 1 y
?el ec'; eflif r potyéthgegminep(PAbN)s usihg Fiteohatd @seg(sad;dkyrh) céll%r\&)‘.t%} leatadsl are

C2. ~)al kyn r a " E%H

“CON(R R5), Wﬁsﬁ}%{ WI%_?% %&QEPE)(? £t’\&’ut &Q c fa é‘cﬁecl gncB a%ﬁ%% Yent | y for
each occurréﬁ%@Cf'WélﬁmeﬁaCkafchTM%n% V\/nere the Cys of A2 is bonded to the

Cys of A by a di ééiﬂid‘tirdﬁ\ 9B6kalnes glua‘uremt a i ach Cys. 2.
% pent i de accord|p ifttfindde BEtaln8 B Sutlta grl%sﬂéaiﬁé)lan&ié%@@t%rrm&%@ﬂor Y ea

A is L-Tyr 9P%P 8r°?I9 ;%ER]IF:%G) &?m t‘%‘a‘[?'ﬁq”ﬂ? Binging datejaje ppelyzed®y A6 i s

p- Al a ornoGabamper-sistedCysfingd8 régedsiofinamalykis TMPL) bnd iehibisn torblaht (kand Rz and
R are each Iy maceutical ly acceptable salt thereof. 3. A

pepti de accolrrﬂa'asSaIJg E%WFQ?am 2 wherein said peptide is of the formula

Cpa- cycl o( D- Cys- hp@etqgrlmlabqq_ygw@jbgr_ DFSNPRIN pfHPe instant invention is an

agonist or an antagonist is determined by the following assay.
Functional assay: Inhibition of cAMP intraceliular production:

15 CHO-K1 Cells expressing human somatostatin (SRIF-14) subtype receptors
are seeded in 24-well tissue cuiture multidishes in RPMI 1640 media with 10% FCS
and 0.4 mg/ml geneticin. The medium is changed the day before the experiment.

Cells at 10° cells/well are washed 2 times by 0.5 mi and fresh RPMI with
0.2% BSA supplemented with 0.5 mM (1) 3-isobutyi-1-methyixanthine (IBMX) and

20 incubated for about 5 min at about 37°C.

» Cyclic AMP production is stimulated by the addition of 1mM forskolin (FSK) for
about 15-30 minutes at about 37°C. '

« The agonist effect of a compound 1s measured by the simultaneous addition of
FSK (1eM) , SRIF-14 (107? M to 10* M) and a test compound (107° M to 107

25 M).

+ The antagonist effect of a compound 1s measured by the simultaneous addition |
of FSK (1uM), SRIF-14 (1 to 10 nM) and a test compound {10°° M to 10°% M).

The reaction medium is removed and 200 mi 0.1 N HCl is added. cAMP is

measured using radioimmunoassay method (Kit FlashPlate SMFP001A, New

30 England Nuclear).

As is well known to those skilled in the art, the known and potential uses of
somatostatin are \}a;ried and muititudinous. Thus, the administration of a peptide of

13-



Cpa-cycl o(D- Cys-3-Pal - D- Trp- Lys- ( 3- Al a- Cys) - Nal - NHz; :

Phe- cycl o( D- Cys- 3- Pal - D- Tr p- Lys- Gaba- Cys) - Nal - NH2; 10 18 DEC 2003
Phe-cycl o( D- Cys- Tyr- D Tr p- Lys- Gaba- Cys)-Nal -Ni z;

Phe- cycl o( D- Cys- Tr p- D- Tr p- Lys- Gaba- Cys) - Nal - NH2;

Phe-cycl o( D- Cys- Tyr- D- Tr p- Lys- Gaba- Cys) - Tr p- NHZ;

D- Phe-cycl o( D- Cys- Tyr-D- Tr p- Lys- Gaba- Cys) - Nal - NHz;

D- Phe-cycl o( D- Cys- Tyr-D Tr p Lys Gaba- Cys) - Leu- NHz; or 15

Phe-cycl o V- D Tr har eutjcally
accept abl ér(ui}aﬁé tt-g for of*™® es nfU%é’cyst?é%osroﬁ‘agglz r@‘fegf i 393&,{18]?5” tIH sai d
pepti de i §28¢ foﬁ%tsf%rm?ﬁaas(:p@ﬂ@t%ﬂ@( E;dbyfoeemm&mntbuﬂwmt@ysv)‘ Na6NHz;
OL Cpa- cy gratD-HoyrBond; H?étmrD' Eﬁj@élatg{ebftsﬁﬁ@ p%h@eé%s)em}mé\l%cre@ Q[llSa Patent . :
phar maceutj ca cepta sa ere eutica osition
usef ul foﬁ\' el%%:%étaﬁlﬁb Eﬁﬁw%sfeﬁ'tef'?ﬁsag(grﬁ ?’f"tre@sgiﬁ’ns@1 P8R hLﬂ‘raHe 9ot her
ani mal whinepateneniliss eBatent  dbf Setlil 2é3)arforu reatol amg)eq:)zmce)‘e(lms fRatamti [ No. (1)
accor di ng 5l093,64 9 Mebtifgl nidIRBAS ”@P@U%@ﬂﬂ 'r% a&é?é%'p%?‘?‘bls e%ah&lytﬂerf‘dbf)) and a

phar maceuﬁl ca Bﬁ acceptabl e carrier. el1citing
somat ost at9' n"3GHM dte Aecsiuried ot ?fuﬁa??“%rt“’GP'hé‘l’ SarFaFPé‘F Ny 5\@5@969}1& eof ,
whi ch confori deseaaidgi midgt eeipiitg (148. ebbleatidny Bloars@as,oof fiedpepyi o odo7for nul a

(1) accor @drngeétﬂgclngulim J‘th%'Ea?@e pé}%r r%ﬁ % Cﬁl s a%\%g]&%ﬁﬁ‘l q\ldls abél8§4r1ﬁ5e0f to

t he human or ot her ectiv

somat ost afliefi '@%ﬂ?pé99r7éc@bt%?'°’19$ﬂ§eth80ﬂ5v'\iah Oé H@D@Fﬁﬁ'coﬁ?e"%)t(He‘} rﬂmﬂlo whi ch
conpr |d ses 5®dsi18)s fer tré’tglngnflbetfsfseQFPG)'K/eAp@méu@{ N mme@gwﬂasgf f$r0[rH&1!cn§ (|)h
accordi ng r e to the
uran or CGURpleehB 18" BGROAGITGE! il HECRLIOLE 8 okflae of
fornmul a (PyreEwBreming(4S Bt No. 015 783,80 rinsved utineald, y 1208k e fr abkadingal t
the{je?f [ hyﬂeF&olﬁ@ﬁélﬁn@@h&lb?la@lf noﬁhaﬂwscﬁéfaﬂtNof 8b74, é%%éu@@O@{ogérsz%a%Q "{’

condi tion n_or her.,ani ein s ease ionis
sel ect ed Fluon'?gt Cr"%“ﬁ% Bhsi% ng@\é‘f ?5.1?[’: TS ﬁdr@m& g%‘ﬁﬁdoﬁ;giol noma,
hyper par aEPﬂﬂd@trQﬂnQWﬁ Mgeﬁmbfoal sﬁe,asae alV| ReaaEndoesi (fopbilals 1881 $69-576,

hyper i nSU|19§®)SH9peQ>§|%EHy}JHPeTW ése%OMhibrnQﬁr aEbl | 68H2a SYfdr QE’? ,J.nypenggcEetory

di arr hea r?}% 1(#@ A&DS and oth %’agﬁutl ons irritable bowel syndrone,
pancr eat i ¢ 9ok Alsgases 3%59 iefe1Br Msi A §th§r of-dofc BArgrand

psori asi sMiegghotResssirabn, 7patsupplat t)acks, Szl e(Abedormj) sned2), bareha oyseructi on,
gast oesoRbeaRah. kel ks, SUelRRNIRIlC g hittor, Glegy BhagaRe, Bolyoystic

ovary di sgase astrointesti na eatic pseudocysts,
pancr eat i Casgﬂr esgcarl' ufi 241-5eni W@%n’&es‘d@aﬁ‘é@ﬂs cﬁ@hé‘%?%”s%@%n@@al Y,
rest enosi sarohepatioaa, J. IMedy Scane@r No.mgl &R0NF00, VWiRbA| IDICnglnéthe maaeelseir at ed

ol ane i 00 £ D 1000 SUCARIT S DAY Bbebn, 1 SGbT'S Jo Wb flos,
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i nsulin, C creatic exagrine, s r ot he
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sal t ther g@imdiRrap@l SodBERG, A0, @t REr PARI WRer. Soc. Clin. Oncol,, Vol. 10, P 138,

Abstr. No. 417 1991); irritable bowel syndrome (see ODonnell, L. J. D., et al,
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11. A nethod of imaging cells containing somatostatin réceﬁr‘tﬁ)m j ‘[]U'g’ﬁi tro,
whi ch conprises contacting the cells with a peptide of for PI? :
according to claim1, provided that at |east one of A, A3 or Ae is Tyr(l),
or a pharnmaceutically acceptable salt thereof. 12. Use of an effective
anount of a peptide of forrmula (I) according to claim1l or a
pharmaceutically acceptable salt thereof includes eliciting a sonatostatin
agoni st response in a human or other animal in need thereof. 13. Use of an
effective anount of a peptide of fornula (1) according to claim1l or a
phar maceut i calimgntaecepiaed| Ehesal, tvOt hieraef1si nmbuﬁ@Snc&@étﬁigt(sé@wa&Ha@dl ng a

somat ost at i n- r 14. Use of
a peptide of fgf%ﬁgs%%ﬁ%%%%r %Plaﬁ urﬂp[lmprb%;‘g 19%??2%%%% SE2se) v

accept abl e séiee feterakoR-Nnet @de@am nhlcbaatmmjerblhgy skcRet 2,0A3-6f7, §9&8M h
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ot her animal 1n need thereof . e or nu accordi ng
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cont ai ni ng se(ractszsetsat 1980, %&%@rﬁael @arMba/Q‘, J 6t af, MENEdhdOtirid Niec 7RI,

wherei n at I 0 A3 _or. p i de fornul 1), 1S Tyr(I)
220 LA A A R0V (178 q%@ *KLS’(‘%” ee&“’.eﬁ{ﬁ‘ﬂ. E%e R 2lp AAFR % 37“ edpU' >*C \ 1 B
3bM H Rehab:l 69 895-898, 1988 and Kooner, J.S., et al., Brt. J. Clin. Pharmacol 28,
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b] X] cal] &3] cé]“‘éé\/{é’%zéi)%a‘% o358 SPPCHIARg] a]e&a‘] @é}&é@ﬁ ca]3%4} Ea]S@a] ga\/] ca] :
av] Cag/]kcit]mci'ihQM)Cpt]ImM]m}m]ai]sea:}a:(aee Pielewc G.M,, et al., Metabotism Ciinical and lcal 0
m ui i calcalc"a
] c"a] ca] ca] c%gF ai cqj Pep%qagg%] gg%] %aﬂ% é%iycg]étlﬁ %% ﬁa'lga(a%a] caJ ca] ca
J]ca]calc a] c" et al Gut pp 404-407, 1982 and Amigoni, A., et al., American

]U}Z’C‘;; }Mgo " ELMG{Y&QIIC@GEH&HI&Q&? 7ca] e qail,scgis;aim% Baﬁdr@ﬁ]c%kﬁé’c]c?ﬁl ca] ca] ca
o1 oy of” [ o peRpdGie Aty i Lot SEbC Bhs Ml ne by 2070081 1859k av) caf ca

] ca] ca] c"a] calae]ukar]ncaa](m] Saﬂltma] etapical s ajSuppic a),>pCa20s 104 & 17D8Y, 18P & ()-!\ 10
Yzz& () - r100 ) 5 e& H
0! 10%m& () - gl &é%g'ﬁ’e NG ()E'“) ﬁﬁﬁ/ziz“é&({) Isj’plg‘ﬁ%&t) 1B
3} ASHe! @ 10z 1982); and @censashexa (soa Bogiel' 1.0, ot al., $omy GEu).-421 pp. 14-16,
10%' ()-' Q! %9 & () }[9SH:'@ (109 () IHp 10%00& () Ip 1096CC& ()-!'p
109008 ()-p 10% "109& &f)l? rg\=! @ H#109 [) 100 100 |
100 V109K (- 3/ JTERR) % e e R iR sp9Pa R Dgrestinlan
109 ] & 8 - | 1idbmpOsitiens’ dojnptisihg, H8%4R' dctivd-ingfe@ieht) &t (east ohe of the peptides of
10941& () -10%.& () aZ =l @. U & () - #] 9% & ()-
s10% € () - vaouiuid 0 LERS TR e el ke iner
@<g\ =! @! U* V10%&n genec on effactie gosage/ Dot xehvities of/this invention, for example
~ the treatment of acromegaly, is in the range of 0.01 to 200 mg/kg/day, preferably 0.5
30 to 100 mg/kg/day.
A peptide of this invention can be administered by oral, parenterai (e.g.,
intramuscular, intraperitoneal, intravenous or subcutaneous injection, or implant},




10 & ()-% 10U & ()-! @109 () - #5hdE: / 10] ﬂ &g
10]\810%U & ()-34y10% } & ()-2y10% & ()-F11099 & ()-/yl0% & () YQP gyf@) Byr P
1/ 10%@& ()-!V 109%a8& () - "
] 10900& ()-!1]1098181& () - VS10%ar&' () - 6#10%@& ()-v 10]4h !F"; #wWJ31/ ! UH( -
10%' ()-Cd( 10% ()-C, ( 10%@a& ()-Cly\ 109%& ()- '\ 10%& ()- !,c
109%@0& () - M #?2#@tAHBHOF{ $z9%&~\: U HI 109l $I & ()-IN3HJ 10% 1 rl & ()-! GJ .
10%I kI & ()-"Y10%l & ()- 10@10@ 10@*8109%@& () - &u' O( <*+~,,, WU6+: 10.$| 1y8
1091 & ()-'dH 10% 1 & ()-6!dH 10% | & ()-6'H 109%&I $I & ()-6!NH 10%Irl & () - 6!
10981 $1 & () - gasal, ,v,aglng repial, glﬁ}’gpglg,% o[ J9mcal 109wy &f @fmirpstration and can be
10%&' () - #10‘V&rrﬁblatﬁﬂlmmplﬁémiaﬁéiﬁlkgﬁ@a@ tabk Shrrid ASlo. @%%%3 ) %é ﬂﬁm
108! - 109& () - +10‘V fgé‘?—i@b u]fo%&aér%;— ! ?Ltk 109%& ()-9%$!8 109& - 3! 1L|
10% () - 533> BRI $r'q nistration:
Solid dosage forms for oral administration include capsules, tablets, pills,
5 powders and granules. In such solid dosage forms, the active compound is
admixed with at least one inert phammaceutically acceptable carrier such as
sucrose, lactose, or starch. Such dosage forms can also comprise, as is normal
practice, additional substances other than such inent diluents, e.g., lubricating
agents such as magnesium stearate. In the case of capsules, tabiets and pills, the
10  dosage forms may also comprise buffering agents. Tablets and pills can
additionally be prepared with enteric coatings.
Liquid dosage forms for oral administration include pharmaceutically
acceptable emuisions, solutions, suspensions, syrups, the elixirs containing inert
diluents commonly used in the art, such as water. Besides such inert diluents,
15 Compositions can also include adjuvants, such as wetting agents, emulsifying and
suspending agents, and sweetening, flavoring and perfuming agents.
Preparations according to this invention for parentera! administration include
sterile aqueous or non-aqueous solutions, suspensions, or emulsions. Examples of
nen-aqueous solvents or vehicles are propylene glycol, polyethylene giycol,
20  vegetable oils, such as olive oil and com oil, gelatin, and injectable organic esters
such as ethyl oleate. Such dosage forms may also contain adjuvants such as
preserving, wetting, emulsifying, and dispersing agents. They may be sterilized by,
for example, filtration through a bacteria-retaining filter, by incorporating sterilizing
agents into the compositions, by irradiating the compositions, or by heating the
25 compositions. They can also be manufactured in the form of sterile solid
compositions which can be dissolved in sterile water, or some other sterile
injectable medium immediately before use.
Compositions for rectal or vaginal administration are preferably
suppositories which may contain, in addition to the active substance, excipients
30  such as coca butter or a suppository wax.
Compositions for nasal or sublingual administration are also prepared with
standard excipients welt known in the art.
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HHHHZ | | 0J SpPS8@3t reledsi 0sor@o@tiqny - dootdrisind Go/&lofgtivé Nigent in a gelable form. U.S.

109" () - ! \PadklP& No. - @,@%8,4'22(1), - L@chhls@%&b(ﬁlorﬁ@i& JQ%A@GU\?&%@ ! Idyﬂp(ositions

1098 ()-@ @/ . 10%R&&' () - @. 10%& () -+ 10%& ()-@* 10%& ()-!% %
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109%& () - ! dlbnt 1O dydindexdrn. LO¥& Apbricabn 195/ E08h1573d44 Y VYMNVAYNGE$! god O 10
teaches absorbable sustained release compositions of a bioactive agent. U.S.
Application No. 09/121,653 filed July 23, 1998, teaches a process for making
microparticles comprising a therapeutic agent such as a peptide in an oil-in-water
process. U.S. Application No. 09/131,472 filed August 10, 1998, teaches complexes
comprising a therapeutic agent such as a peptide and a phosphorylated polymer.
US. Application No. 09/184,413 filed November 2, 1998, teaches complexes
comprising a therapeutic agent such as a peptide and a polymer bearing a non-
polymerizable lactone. The teachings of the foregoing patents and applications are
incorporated herein by reference.

The dosage of active ingredient in the compositions of this invention may be
varied; however, it is necessary that the amount of the active ingredient be such
that a suitable dosage form is obtained. The selected dosage depends upon the
desired therapeutic effect, on the route of administration, and on the duration of the
treatment. Generally, dosage levels of between 0.0001 to 100 mg/kg of body weight
daily are administered to humans and other animals, e.0., mammals, to obtain
effective release of growth hormone.

A preferred dosage range is 0.01 to 5.0 mg/kg of body weight daily which
can be administered as a single dose or divided into multiple doses.

Unless defined otherwise, all technical and scientific terms used herein have
the same meaning as commonly understood by one of ordinary skill in the art to which
this invention belongs. Also, all publications, patent applications, patents, and other
references mentioned herein are incorporated by reference.
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_ 10 A’ and A’ are each independently the D- or L-isomer of an amino acid selected

from the group consisting of Phe, Tyr, Tyr(l}, Trp, 3-Pal, 4-Pal, Cpa and Nal;
A'is L-Trp, D-Trp, L-B-methyl-Trp or D-B-methyl-Trp;
A%is -NH-(CHR",-CO-, where nis 2, 3, or 4;
ATis L- or D-Cys;
15  APisthe D- or L-isomer of an amino acid selected from the group consisting of Phe,
Tyr, Tyr(l), Trp, Nal, Cpa, Val, Leu, lle, Ser and Thr;
Y is NR’R® where R? and R® are each independently H or (C,-Cs)alkyl;
R'is selected from the group consisting H, (C,-C,)alkyl and -CH,-aryl; wherein said
aryl is an optionally substituted moiety selected from the group consisting of pheny!,
20 1-naphthyl, and 2-naphthyl, wherein said optionally substituted moiety is optionally
substituted with one or more substituents each independently selected from the
group consisting of (Cig)alkyl, (Cze)alkenyl, (Cas)alkynyl, aryl, aryl(C.e)alkyl,
(Cre)alkoxy, -N(R*R®), -COOH, -CON(R*R®), halo, -OH, -CN, and -NO.;
R* and R® each is, independently for each occurrence, H or (C,.s)aikyt;
25  where the Cys of A% is bonded to the Cys of A” by a di-sulfide bond formed from the
thiot groups of each Cys.
2. A peptide according to ¢claim 1 wherein
Alis L-Phe, D-Phe, L-Cpa or D-Cpa;
A%is L-Tyr, L-Trp or L-3-Pal;
30 A'is D-Trp; '
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and * are each H;
5 ora pharmaceuticaily acceptable salt thereof.

3. A peptide according to claim 2 wherein said peptide is of the formula
Cpa-cyclo(D-Cys-3-Pal-D-Trp-Lys-Gaba-Cys)-Nak-NH,;
Cpa-cyclo(D-Cys-3-Pal-D-Trp-Lys-B-Ala-Cys)-Nal-NH,:
Phe-cyclo(D-Cys-3-Pal-D-Trp-Lys-Gaba-Cys)-NakNH,:

10 Phe-cyclo(D-Cys-Tyr-D-Trp-Lys-Gaba-Cys)-Nal-NH;;
Phe-cyclo(D-Cys-Trp-D-Trp-Lys-Gaba-Cys)-Nal-NH,;
Phe-cyclo(D-Cys-Tyr-D-Trp-Lys-Gaba-Cys)-Trp-NH,;
D-Phe-cyclio(D-Cys-Tyr-D-Trp-Lys-Gaba-Cys)-Nal-NH,;
D-Phe-cyclo(D-Cys-Tyr-D-Tp-Lys-Gaba-Cys)-Leu-NH,; or

15  Phe-cyclo-{D-Cys-Tyr-D-Trp-Lys-Gaba-Cys)-Thr-NH;;
or a pharmaceutically acceptable salt thereof. .

4. A peptide according to claim 3 wherein said peptide is of the formula
Cpa-cyclo(D-Cys-3-Pail-D-Trp-Lys-Gaba-Cys)-Nal-NH,; or
Cpa-cyclo(D-Cys-3-Pal-D-Trp-Lys-B-Ala-Cys)-Nal-NHj,;

20 or a pharmaceutically acceptable sait thereof.

5. A pharmaceutical composition useful for eliciting a somatostatin
agonist response in a human or other animal which comprises an effective amount
of a peptide of formula ()} according to claim 1 or a pharmaceutically acceptable sait
thereof; and a phammaceutically acceptabie carrier.

25 6. A method of eliciting a somatostatin agonist response in a human or
other animal in need thereof, which comprises administering an effective amount of
a peptide of formula (1) according to claim 1 or a pharmaceutically acceptable salt
thereof to the human or other animal.

7. A method of selectively binding a somatostatin subtype receptor type |

30 5in ahuman or other animal, which comprises administering an effective amount of
a peptide of formula (I) according to claim 1 or a pharmaceutically acceptable sait
thereof to the hurman or other animal.
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ViIPoma, nesidioblastosis, hyperinsulinism, gastrinoma, Zollinger-Ellison Syndrome,
hypersecretory diarrhea related fo AIDS and other conditions, irritable bowel
syndrome, pancreatitis, Crohn's Disease, systemic sclerosis, thyroid cancer,
psoriasis, hypotension, panic attacks, sclerodoma, small bowel obstruction,
gastroesophageal reflux, duodencgastric reflux, Graves' Disease, polycystic ovary
disease, upper gastrointestinal bleeding, pancreatic pseudocysts, pancreatic
ascites, leukemia, meningioma, cancer  cachexia, acromegaly, restenosis,
hepatoma, lung cancer, melanoma, inhibiting the accelerated growth of a solid
tumor, decreasing body weight, ftreating insulin resistance, Syndrome X,
prolonging the survival of pancreatic cells, fibrosis, hyperlipidemia, hyperamylinemia,
hyperprolactinemia and prolactinemia.

9. A method of inhibiting the secretion of growth hormone, insulin,
glucagon or pancreatic exocrine secretion in a human or other animal in need
thereof, which comprises administering a peptide of formula (i) according to claim 1
or a pharmaceutically acceptable salt thereof to said human or other animal.

10. A method of imaging cells containing somatostatin receptors in vivo
in a human or other animal, which comprises administering a peptide of formula (1)
according to claim 1, provided that at least one of A', A* or A? is Tyr(l), or a
pharmaceutically acceptable salt thereof to said human or other animal.

11. A method of imaging cells containing somatostatin receptors in vifro,
which comprises contacting the cells with a peptide of formula (1) according fo claim 1,
provided that at least one of A', A® or A® is Tyr(l), or a pharmaceutically acceptable
salt thereof.

12. Use of an effective amount of a peptide of formula () according to claim 1 or
a pharmaceutically acceptable salt thereof includes eliciting a somatostatin agonist response
in @ human or other animal in need theréof.

13. Use of an effective amount of a peptide of formula (1) according to claim 1 or
a pharmaceutically acceptable salt thereof includes selectively binding a somatostatin
-subtype receptor type 5 in a human or other animal.

14. Use of a peptide of formula (I) according to claim 1
or a pharmaceutically acceptable salt thereof includes inhibiting the secretion of growth
hormone, insulin, glucagon or pancreatic exocrine secretion in @ human or other animal in
need thereof.

15. Use of a peptide of formula (I} according to claim 1 or a pharmaceutically
acceptable salt thereof for imaging cells containing somatostatin receptors in vivo in a human
or other animal, wherein at least one of A", A® or A® of the peptide formula (1) is Tyr(l).
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