;e3e 80 6f T f -1rNEURCNEDIN B AND SOVATOSTATI N RECEPTOR AGONI ST BA
OF THE | NVENTI ON The mamral i an bonbesin (Bn)-rel ated pepti des, 4
gastrin-releasing s peptide (GRP) and neuronedin B (NMB) have a mnde range
of biol ogi cal and pharmacol ogi cal effects. These include stinulation of the
- rel ease of numerous gastrointestinal hornones and peptides, stinulation of
exocrine gland secretion chenptaxis, contraction of snooth nuscle, effects
in the central nervous system such aﬁ t her nor egul ati on, behavioral effects,
~0 mai ntenance of circadian rhythm “i'nhibition of TSH rel ease and satiety.
Bn rel ated peptldes al so funétion’as a--growth factor in numerous nornal
cell's (e.g., brnNEIRGMETENIBSANEBDMBIOSTATHN MBIERTOR AGINISTE3 cel |'s) as
wel | as neoplastlc cells such as hunman small cell lung cancer cells, rat
hepat ocel | ul ar tunmor cells, prostatic cells and breast adenocarcinona

cell's. ~5 Recent struct urgcpskboNROs THONVENBONI es denonstrate that at
| east two cl asses of receptors nedi até the actions of Bn- rerﬁ%t ed pepti des.

One cl ass, the GRFhepregranaliany beuvesie (Bromelates: BpRties o 0agip-"RIEASHES a hi gh
affinity f or I\M‘ﬁr fohdISgicallangs, the
NMVB- pr ef erri H% a&@kdg%?{ﬁ%htd@:éed{p? fcl?r)(r[\lor av%ﬂ?r@é?aﬁdé% hi gh@ga{?fr nity for zo
NVB and | owepharhfacnicgicat effeceP. Honrse mcﬂsi@eﬁlf@ﬂ'afl%e?ﬁ 81es rgleasqy efel y
present both in the r n gt i nal
tract. Until" P'BSWI%C?%% n?ésn ylsygﬁﬁ%:%n%ﬂh%@%n%@hﬁ?ﬂ%ﬁbi g?(g%red pepti des
i n nedi ati ngglkadi su:wet;mnocrm&sxre,r codtiaction ef enanth suusclepetiests Bt B¢ t he

vari ous reported bi ol ogi cal ,effects of p clear. zs
Five di ffereﬁ?ntfﬁlaggré@g%f SYSIET e%‘é%‘t oa(r% Bl g{ﬁ%r@%@”h%ﬁ@?ﬁ%ﬁ%@% bed.
‘Jensen, Ry Tma‘ﬂite@éncerfQﬁrd@draiﬂaﬁymmplnhrbﬁmn of TBH Bléds@odr)d satethebs- of a

nunber of these cl asses ot enc and
sgl ectivity quqatefiﬁgipggﬁ @ESH tq{ﬁ‘étha*ag{égérgﬁu%teec\g/uén&rgrnn%ﬂ%%nf or.
defining theggl %r@ﬁcrﬁ?Pcecué aiilfbmemapmmrmenmtiaﬂmgeweram@n ag'

2i ~L13 -~; ~,~ physi ol ogi cal events. resent fe
ant agoni st s ﬂ@ﬂplﬁﬁ@ NIGEP SUepESr NURARH S Efi r%nf,er ety V\'lae or

potent have lﬂgg%b@éﬁrﬁr't@rﬁgrcéli?@ﬁos%trlcell@iﬁ bridast #RAodaryindma cklis. U. S.
Pat ent 5, 462 Fur

been |rrpI|cL%ted in t%ﬁ; nLErP Elon of
| ung cancer and gRﬁ@?ﬁsSth@&ﬁ@é@n@@ﬁ and glpning: stuflies) dggogsiple {fat gt o) |
Bi ochem Suppl, t 1 Bné ol Brrefled gracol Exp
Ther 1992 Oct a}gg\@a%gaﬁgiéf4%%%?5??@?}80?@580%?' te, (Eur J\blg zlir macol 1994
Dec 12 271: 1 GR@ Blassnthe @Ri?spraferrlr@‘ﬁug%me Z@Bp rqseptor FRf38RP-Rpasdcol
Bi ochem Beha 9 t a1 {F@I—bﬁgpe@gg QR '
(hypot hyr oi dr@#} gé?@}]egul egﬁgﬁg&%@g@ \F/WIMT;é 6@%@&5 g mh?br tion of
al dost er one wvBetreferring( suhhgrealNidBt mceniosmf NNIBiFRt bRs 14 lQBp%fleBfl fof996 Oct

11: 4 895- S he co e | ul in the
Fvastt oad o UE Sand MG OMBRAT T PR, B Bhco8es) O Rtebis e witelh
devel opnent ogreéémrbavermtme creutrpbsemom\sysﬁem andelatthergtastwiﬂﬁvﬂlaiéraé?t ed

Hondi t ~ t
Somat ost ot 1 YRtk GeERdn. T ArsRlig mpRRRRES O SasRis a8 g
di seases, s ucrheaatmgwurwut ippseabesor wiich rrecqqutmr dubtypetrhediated dhe ratiusy

t Cr di t I d int I
pancr oat! ¢ poeadie] PLSRANCIRR PLan TP A REPREA PRSI R o ¢, |

hyperi nsubi ni sm R rgifeRt  dakidsoer -H- rdc‘éﬁfbrzan&}g@drsmeha\m dbedmea, Al DS
rel ated diarrhea, e i@

not her a related _diarr | er.oder. t abl e
Bowel Syndr ondgscribersr edansens ICF)'%/sﬁﬁal‘aF a&rowén%é’grrm%né %T%éi% 1hageal
L o oo MRRRl 6% hifbio ﬁ{hésé 31ds68 hade hryhd;s&éhéyolld?@ @htich seases

and/ or conditl Syndr onme, ‘gonadot’r opj nona,

hyper par at hyrmtdnsand s@rlemlety der'(B@eéZiﬁaD repeptastand Dys gegip &WXF” BHE s

di sease, and str r f cancer
such as thyr of) %e;' %&y Oq é?‘I%Zu eﬁl‘:?gzli:I rﬁerptﬁgl me%%tlﬂc%ﬁgﬁgﬁns
associated with cancer such as cancer cachexia; in the treatnent of such
condi tions as hypotension such as orthostatic hypotension and postpr andi al
hypotensr on and panic attacks; GH , c003

J



3 secreting adenomas (Acronegaly) and TSH secreting adenomas. Activationgef
type 2 but not type 5 subtype receptor has been associated with treating
prol actin secreting adenomas. Ot her indications associated with activation
of the somatostatin subtypes are inhibition of insulin and/or glucagon and
nore s particularly diabetes nellitus, hyperlipidema, insulin
insensitivity, Syndrome X, angiopathy, proliferative retinopathy, dawn
phenonmenon and Nephropathy;- inhibitiomr.of gastric acid secretion and nore
particularly peptic ulcers, enterocutaneous and pancreati cocut aneous
fistula, Durgy § diar, : r oni c
pancreatiti ?Hg%%m?zdégggtgﬁ%i \Qﬁggwer{aﬁﬁﬁg‘gﬁﬁZ@i’%@‘i”ﬁ%ﬂ%ﬁ%@s?’M.?Lhi bi tion
of angi ogenastaptor méaghrers sofficienty aeteativer pr diotent deave berrh describedhriti s;
chronic allograft rejeckiqn; [ opl,ast ¥, v, i ve and
gastroint esﬁ?’ﬁgl é'gl’éﬁeo rf?g. ngﬁg@bs‘@a |§n¥3tge§$n§ét%gtdg§ﬂ g:fl‘@{cl?%fje E@@éd for
decreasi ng bedybessiigipticdted @ thatnhéition #dong damgr ynd gliemen rGamcadReof t he

“instant inventio ysef for ~s _the foreqoi t ecently, it was
reported & natesd et 548 Satibaarhcen BelBet SR 0% 2F) 2o SNEGS

i nhi bit ed ;@%r qsﬁ I1'1r3Is'(ijﬁ mfphamalciaRIExFloTaerlmgaun oze3:n IM-Ty iht on

extracts of 3T3 cells and hunan ce ung canc [ are

known to pos%’@'ﬁ-&at&')‘nﬂfe§ﬁ’9?t$eeg§55j?@!a”ﬁ@egniégﬁt gﬁFgg %@i%é’o‘&h@o&

denonst r at edp3Ricl4 90PUkf BrSOPIE Fg3g-7; HhaRhbedliBisiHeeh BenppiadeAngcept ors,

and subsequent’ structure-function ied to the identifjcation of_ various

Dami no aci d-24ihsid5: Lib egtimulatien 95T aedetien. nhyrRthyowias: (RegW LM cl o

somat oSt ff i ! UGN eR S BNt ofMbigHtEroHe I 86QBEGH,
{ant agoni ﬁt{smggjsaaAIWpL{gﬁi g'ﬁc?%ugaﬁidca?igﬁs rrgnti oned hgr ei n are hereby

i ncor por at edhpgeraisgosieseriem), iHistadi Histonathpk 1§96 QANARYELETFHENUNVBRTI ON The

present i nvent kel GRS ilscht SfidrfiSn Ure ARAGH He MAILSAGLHIA! SHfRest Tuct ural
features, and t'o a nethod of selectively nodulating biochemcal — ~~~.
LDJ3 4 acti wihypioddgicadirble plagkd by NMVIBs endtindhatdevelonoiest ohdgrapeidicn B. | n
one aspect t =] J b d J hS G a conpound of the fornula
(1), (RIR2) _&-)T"F?Ec%‘?@ggtj?fbtiéf\@gmfgﬂméI%E@gqé{@g%ﬁoﬁs) or a pharmaceutically
accept abk® sal t tAseisdaiownwhdheiart, apenistsraridr amfegoroéts Al somatBtatini@e AAse, -~a

~s ~s ~y ppb a each is, .i.ndependent!|y, . ..optionall bst.i ed with
(& 2yl kT st (95 eedfifo' & oot ARG, roneyBRt R pIsaS Bt 0n" | &
absentor t ha']pﬁ}biti@h df-H. syt peiifepatioamao@naayaty, sedtgm.cmj grbbmrstdliueage,oup
consisting of R',. Aac, Aic, Arg, Asn, Di n, a, .Hyp, Lys,
VhC. Nhcab, RiSHETBSgras, Exsaid s merry Bandte RIS poELApRSS A B BRp, Boa
Tic, Cp, |ngpohid), ndkidobBR@sisHt hyperiBilinisth 2, gdetiomal pZoilihger-Elfddna, Aba,
Gha, Car, Ipa, 15 laa, Inip ga, M m  Thnc, Sala, Aala, ,Thza, Thia, Bal,
Fal a, PaP®&; @ﬂ}'ﬂ"o'ﬂ@l giarpgpy AlQ éﬁlatﬁfigz&?r’m ,ChF'f‘n‘Pg‘,e_rQﬂVcr,exaie‘F &La,"hﬁf‘qa, 4-Myc,
Thn, " a- Chpa, sGdlbodefd, MBbRNABaRNeOPEYRilley Sidhgkdatitié edsmalpmMbivel a- am no
acid; wherein said optionally substituted aromatic a-amno acid is -
loptional |y setsituctionegrsiioeroriirgeat rafigxedeedranogpsientrefivaand imysiittent | y

?glzect ed 20 LraupihbRgRhaPHReSUSARlbNEoRitidiR! Q&N as Kdehirfgd siiroke, - S) al kyl,

gonadotropinoma, hyperparathyroidism, Graves' Disease, diabetic
25 neuropathy, Paget's disease, and polycystic ovary disease; in treating
various types of cancer such as thyroid cancer, hepatome, leukemia,
meningiorﬁa and conditions associated with cancer such as cancer
cachexia; in the treatment of such conditions as hypotension such as
orthostatic hypotension and postprandial hypotension and panic attacks; GH



s)al kenyl, (Cz s)alkynyl, (C -s)al koxy, Bzl, OBzl, and NROR ; "AAZG'S 2003
-absent or the D- or L-isoner of an amno acid selected fromthe group
consisting of R, Aic, Arg, Hca, H's, Hyp, Pal, FS Phe, Phe, Pro, Trp, and
XPhe Pip, hArg, Bip, Bpa, Tic, Cwp, , Inc, Inp, Nip, Ppc, Hic, Thi, Tra,
Cmpi, zs Tpr, lia, Alla, Aba, Gbha, Car, Ipa, laa, 'Inip, Apa, Mm Thnc,

Sal a, Aala, Thza, Thia, Bal, Fala, Pala, Dap, Agly, Pgly, Ina, D pa, Mf,
Inic, I-lgc, 3-l1qc, C4c, 5-1gs, Htga, #-Mgc, Thn, a-Chpa, Ct, Nua, and
Pyp; 'y, ] t u03 -5 AA3 is the D- or L-isonmer of an ami no acid sel ected
fromthe gr Otspcmatingiaslbhmrgas)tAdaymegéIstnd P8H, setresing BdpaomiBcActvatab, and an

optionally substi 0 amno acj d; . wher ein. d.optionall
st tut o Binet £ BSEnGY 9V SRR Telorpohss potessaiel HBTeRfiE one or
nore substi t%ﬂb&:ﬁ@éc@&tr@%d‘ern@mab hetr@r MiEeRS bsddcrRiedivith akh@eon ohNO2, OH,
CN, (C')alkyl, (C2.,)alken al ky ) al koxy, Bzl , O Bzl,

NROR , Pip, K aomB Oataflsﬁa\étvwé af%ﬁb'bttlonmfctns(UI!mand/rqr s*ucwﬁn ang mere Thi, Tra:

Cpi, TPr.s .\ darfbuiaMly e‘%@ia {HRR, HyBEn | ﬁ'ée‘?z itiBAS dhnc,
Sal a, Aal a 1dhza Th| a, Ba meFal a, Qgémpn'dgﬁaa |F?§’h|P : SI IW r%Md D pa, I\/hf
Inic, ~o I - I ds, gnglq@athm(;progier@fye Ht&j@opaihmc daWhn praer@mg]ono and Nua, and

Pyp; AA" 8 fromthe
group con5| st &aqrﬁyaﬁmﬁ%% Pfgﬁtﬂsiégﬁa See{ﬁa?ﬂ aﬁr P, %g’%h%ﬁ%ﬂg%%ﬁgh

" X-Phe, R', hAﬂqgars Bi @]terﬁmtaneowau end Dppncrﬁatieqcumeaus Thgtala, TRHumpiBal , Fal a,
and Pal a; AA f opt.ianal noaC|d
or of an ~s o ?%’ﬁ‘aﬁ[ﬁ W&E[}ts a§%§§ edﬂ‘ aron%‘t ;B%utg_ gtlmcﬁrc(ﬁ\&gﬁéhé %tgtge?ﬁﬁ sai d
optional |4 s@astromtasanialaltmnoormzlsbaralrrgeltembﬁsd mmm:ﬁmheafganglpg@mm Stl ng of
.Trp, Lys, O LysS, Sz 4- Ac .ra ha m:ha

N et Hen, T ettt of ifiaimblily SRR SN s RS SeMIR aladraf Y
Thza, T][li a, Bejlectic_l?alaaglolawsa/ p%%nﬂn@lgpaf%@ése?@n@ﬁgesmumetsmﬁ!ls:aemiu%hal n amdno
group of sai ot|on ysu5|tu aci ona substitute

O P and oA eIly baRaRetin 2lst: PO maPi /o HACRRTIOE HPOH WrE: B 3. At ne.
acid is opti %ﬂbhty ASHBEInghyttesl cohipbusde 0P khdistan® REhtib QRd SisSactbr

i ndependent |y sel ected fromthe group consisting of halogen, NOZ, OH CN,

(C,.,)al kKWl , ﬂ('%@fe%nqmrfmw (C2,)al kynyl, Bzl, OBzl, and NROR ; AAS is

absent, R', Aic, AcentH4C it A@Se fé@%ﬁe&b%hatp"? nlat'i’*\naAI %mﬁ@&ah@‘%s g, Gaba,
Ile, Leu Nal , NIe Pro, Sar, Ser, Ser(Bzl), Thr Th(Bz , /al , Pal,

FS Phe, Phe, SRUBRstatisr146SSd. dﬂ@bltﬁ;‘ﬂ Hieerops-ipkiag of “YrGRP tP§0 KBf an

ﬁ”t“?oalcf Sng&t%Fneﬂ tf{oﬁ@ﬁ@‘é‘ts%f% SRR b MFarP Eridn BePrfdgYoarfafedls — 7~

: - which are known to possess bombesin receptors. Recent studies have also

20 demonstrated SS-14 could also weakly inhibit binding to opiate receptors,
and subsequent structure-function led to the identification of various D-
amino acid-substituted and constrained amino acid-substituted cyclo
somatostatin analogs that functioned as potent mu opioid receptor
antagonists. |

25 All patents and publications mentioned herein are hereby
incorporated by reference in their entirety.
| SUMMARY OF THE INVENTION

The present invention relates to a series of analogues having unique

structural features, and to a method of selectively modulating biochemical



-6 Ala, cis-4-Acha, traps-4-Acha, traps-4-Anctha, hLys, Lys, On, “hf‘rﬂé.“f’t;’Bf;’@B
Tic, , Hic, D p, Sala, Aala, Thza, Thia, Bal, Fala, and Pal a;wherein the
side-chain am no group of said optionally substituted amno acid is
optionally nono- or di-substituted with R and R; 5 AA6 is absent or the
D- or L-isonmer of an am no acid selected fromthe group consisting of R',
an optionally substituted aromatic a-am no acid, Cys, hCys, Pen, Tpa, Tnpa,
Thr, Thr(Bzl), Ser, Ser(Bzl), hArg, Bijn, Tic, , Hic, D p, Sala, Aala,
Thza, Thia, Bal, Fala, and Pala; AA is absent or the D- or L-isomer of an

am no acid : L. 1.5 1 -, an optionally
subst i fut ed Y Sfefioes ML bRt attRob Ut AP el ®. - (O R b A o

| 3-Al a, Arg, Chajn Deg.as@atidhe ptesentieventishas dPegted R @, co8goungelf theSer ( Bzl ),
Thr, Thr(Bzl \{al Tic, Hic, Sala, Aala, Thza, Thia, Bal, Fala, Pala,
hArg, Bip, é%}@,‘”ﬁ(%', Pal, Sala, and X-Phe; AA'" is absent or a D- or

L-i sonmer of an am cihd1seleegcted b om | e gBHHT £nB AG80RFStI Ng Oof R',
Bpa, Phe, FS Phe, (%0% e‘f"g‘N}Fﬂ,‘ %‘o%ﬁn@@%z?w %r@l’h?( Bzl ), Trp, hArg,
Bip, Tic,s Hic, Dip, Sala, Aala, Thza,)Thia, Bal, Fala, and Pala; AAB is
absent or the D or L- isonmer of an am no acid selected fromthe group
consi sting off apharpegeutivalinacceptable salttreieol., Ser, Ser(Bzl), Tyr, zo
Phe(4- O Bzl ),ndsnPhe, and XS-Phe, and an optionally substituted aromatic a
am no aci d; vﬁ' and RZ each is independentlx, H E-, E(O ZS- . E(OC,
EOOC-, R', dheabuiingen 6BAANAAR ARSCAATsAAL, AdE Rty 1 AA " (and A% o] kyI

éﬁghyf? ?gfn Aen i ﬁﬁep%méﬁt r gﬂkt&r@ﬁg gl]ﬁ%ﬁxdﬁd 0RR %%)fy'?@e%éﬁkgﬁﬁyf) al kyl ,

napht hyl +o CZ08))aikiksylydr, (Craplhyly(0){,C2. ~) al kynyl, (cycl o(C~

L SRR ol B A A 0
het er ocycl ylcon€iting af REngéc, Avetieg oksrc lagb; DIB2Gin, Glu, Hea, Hyp, Lys, Mac,
Macab, O, Pro, Ser, Ser(Bzl), Thr, Thr(Bzl), Pip, hArg, Bip, Bpa, Tic, Cmp,
inc, Inp, Nip, Ppc, Htic, Thi, Tra, Cmpi, Tpr, lia, Alla, Aba, Gba, Car, Ipa,
15 laa, Inip, Apa, Mim, Thnc, Sala, Aala, Thza, Thia, Bal, Fala, Pala, Dap, Agly,
Pgly, Ina, Dipa, Mnf, inic, C4c, 5-lgs, Htga, 4-Mqgc, Thn, o-Chpa, Cit, Nua, .
Pyp-and an optionally substituted aromatic a-amino acid;
wherein said optionaily substituted aromatic a-amino acid is optionally
substituted with one or more substituents each independently selected
20 from the group consisting of halogen, NO,, OH, CN, (C,,alkyl, (C,-
Jalkenyl, (C,-o)alkynyl, (C,-¢)alkoxy, Bzl, O-Bzl, and NR°R™,
AAZ is absent or the D- or L-isomer of an amino acid selected from the group
consisting of R", Aic, Arg, Hea, His, Hyp, Pal, F;-Phe, Phe, Pro, Trp, and X"
Phe Pip, hArg, Bip, Bpa, Tié, Cmp, , Inc, Inp, Nip, Ppc, Htic, Thi, Tra, Cmpi,
25 Tpr, lia, Alla, Aba, Gba, Car, Ipa, laa, Inip, Apa, Mim, Thne, Sala, Aala,
| Thza, Thia, Bal, Fala, Pala, Dap, Agly, Pgly, Ina, Dipa, Mnf, Inic, I-Iqc, 3~ch,
Cdc, 5-lgs, Higa, 4-Mqc, Thn, a-Chpa, Cit, Nua, and Pyp;



| F~~i f utrlJ _7_5 ~o0 ,)al kynyl, 1-adamantyl, 2-adamantyl, - ;: .
9-fl uorenyl net hyl, dicycl opropyl net hyl, dinet hyI cycl opropyl met hyI ! ' 63
benzhydryl; RS is -OR6, -NR Re, or absent, wherein each R6, R and Rg IS,

i ndependently, H (C, .,z)al kyl, (Cz-, 2)al kenyl , (Cz.,z)al kynyl, phenyl,
napht hyl , phenyl -(C, .e)al kyl, phenyl-(C2.~)al kenyl, phenyl-(CZ e)al kynyl,
napht hyl - (C, ~) al kyl , napht hyl - (C2~) al kenyl , napht hyl (Cz. ~) al kynyl

1- adamantyl, 2-adamantyl, 9-fluorenyl ngthyl, dicyclopropyl methyl,

di et hyl cycl opr opyl met hyl, or benzhydryl; RO and R each is, independently,
H (G .~)alk s(tfr‘? D- bRl ! rof 6 3mifd ﬂ@é@lec&@‘%ﬂﬁﬂbﬂroud)r 2-adamantyl; R
I's, 1ndepende t each occurrence, L-am no acid of the forrrul a.
R~z | Xa CHzcerGBthg@DCys NiCyis, Pei, T0@, Tria, 2k, Magab, eng ansplipnraly O H- N (CHz) z

~Qz - NH-(CHz) Sng%gg%mahk JhdiaGdR M - (OHX-) ~0 or {4) Rz (Q(X2)(X3))p

3
ot ]

-NH- CH- COzo
wherein said optionally substituted aromatic c.-amino acid is optionally

5 substituted with one or more substituents selected from the group consisting
of halogen, NO,, OH, CN, (C,)alkyl, (C,)alkenyl, (C, )alkynyl, (T )alkoxy,
Bzl, O-Bzl, NR®R', Pip, hArg, Bip, Bpa, Tic, Cmp, , Inc, Inp, Nip, Ppc, Htic,
Thi, Tra, Cmpi, Tpr, , lia, Alla, Aba, Gba, Car, Ipa, laa, inip, Apa, Mim, Thnc,
Sala, Aala, Thza, Thia, Bal, Fala, Pala, Dap, Agly, Pgly, Ina, Dipa, Mnf, Inic,
10 I-ge, 3-lgc, C4c, 5-Igs, Htga, 4-Mgc, Thn, a-Chpa, Cit, Nua, and Pyp; AA™ is
absent or the D- or L-isomer of an amino acid selected from the group
consisting of Pal, 4-Pal, His, Arg, Nal, Trp, Bpa, F-Phe, Phe, X°-Phe, R",
hArg, Bip, Tic, , Htic, Dip, Sala, Aala, Thza, Thia, Bal, Fala, and Pala;
AA%is a D- or L-isomer of an optionally substituted amino acid or of an
15  optionally substituted aromatic a-amino acid;
wherein said optionally substituted amino aC|d is selected from the group
| consisting of Trp, Lys, Orn, hLys, cis-4-Acha, trans-4-Acha, trans-4-
Amcha, 4-Pip-Gly, N-Met-Trp, p-Met-Trp, His, hHis, hArg, Bip, Tic, Hitic,
Dip, Sala, Aala, Thza, Thia, Bal, Fala, Pala, and 4-Pip-Ala;
20 wherein the side chain amino group of said optionally substituted amino
acid is optionally substituted with R® and R* and
wherein said optionally substituted aromatic a-amino acid is optionally
substituted with one or more substituents each independently selected
from the group consisting of halogen, NO,, OH, CN, (C, alkyl, (C..
25 Jalkenyl, (C,)alkynyl, Bzl, O-Bzl, and NR°R";
AAS is absent, R"!, Aic, A3c, Adc, ASc, ABc, Abu, Aib, 8-Ala, Bpa, Cha,
Deg, Gaba, lle, Leu, Nal, Nle, Pro, Sar, Ser, Ser(Bzl), Thr, Thr(Bzl), Trp,
Val, Pal, F.-Phe, Phe, X®-Phe, or an optionally substituted D- or L- isomer
of an amino acid selected from the group consisting of 4-Pip-Gly, 4-Pip-



~0 li~~ ) IC-i, _8 whcerein mand n each is, independently, 1, 2/ @¢¥ 132003
and pis 0, 1, or 2; Rz is, independently for each occurrence, an
optionally substituted noiety of the formula: 1 z ORM.RRN Rz HN N~ i N
|l ~I ~1 vy, N~ ,or R-NI RR is a noiety of the fornula /(CHz)a R~s
Rzo RziR -Rza_ _ Rza (CHz)s Rz5 (CHz)i . Rz(CHz)~~ 10 15 wherein g, r, s,
and t each is, independently, 0, 1, 2, 3, 4 or 5, R9 is absent, H NHz,
H, (C, _6)hydroxyal kyl, N(Rz' Rze), S03#}, or an optionally substituted

noi ety selected fromthe group consisting of heterocyclyl, phenyl and

napht hyl, wherghncitaeapitl tromakllaing Ubsisi4- M&@Harﬁv ySLiysdem, ﬂﬁh@gfﬂb R9is
optional I y substituted with one or' nore substituents sel'ectéd

i ndependent | y ¥ior. Hiise RiroSéla: Pelec 8hza.rTdva, Babk Falaoapd Palmswaereighef hal ogen,
ot (S Sakly i BObUe b U e sy Ko 47,
(C, -6)al kyl orom;bseliytmono or di-substituted Witk R2 aBOR*3 S_ ‘
5 . AA®is absent or the D- or L-isomer of an amino acid selected from the group
consisting of R", an optionally substituted aromatic a-amino acid, Cys, hCys,
Pen, Tpa, Tmpa, Thr, Thr(Bz!), Ser, Ser(Bzl), hArg, Bip, Tic, , Htic, Dip, Sala,
Aala, Thza, Thia, Bal, Fala, and Pala;
AA’ is absent or the D- or L-isomer of an amino acid selected from the group
10 consisting of R*, an optionally substituted aromatic a-amino acid, A3c, Adc,
ASc, A6c, Abu, Aib, Aic, B-Ala, Arg, Cha, Deg, Gaba, lle, Leu, Nle, Pip, Pro,
Sar, Ser, Ser(Bzl), Thr, Thr(Bz!), Val, Tic, Htic, Sala, Aala, Thza, Thia, Bal,
Fala, Pala, hArg, Bip, Bpa, Dip, Pal, Sala, and X°-Phe;
AA™ is absent or a D- or L-isomer of an amino acid selected from the group
15  consisting of R", Bpa, Phe, F,-Phe, X°-Phe, Nal, Pro, Ser, Ser(Bzl), Thr,
Thr(Bzl), Trp, hArg, Bip, Tic, Htic, Dip, Sala, Aala, Thza, Thia, Bal, Fala, and
Pala; |
AA¥ is absent or the D- or L- isomer of an amino acid selected from the
group consisting of R, Maa, Maaab, Thr, Thr(Bzl), Ser, Ser(Bzl), Tyr,
20  Phe(4-O-Bzl), F;-Phe, and X5-Phe, and an optionally substituted aromatic -
amino acid; |
R! and R? each is, independently, H, E-, E(0),S-, E{O)C-, EQOC-, R®, or
absent;
R® and R* each is, independently, (C,,,)alkyl, (C,..,)alkenyl, (C,,,}alkynyl,
25  phenyl, naphthyl, phenyl-(C, s}alkyl, phenyi-(C,.)alkenyl, phenyl-(C,)alkynyl,
naphthyi-(C, s)alkyl, naphthyl-(C,)alkenyl, naphthyl-(C,)atkynyl, (cyclo(C,
~palky)-(C,g)alkyl, (cyclo(C, ;)alkyl)-(C,s)alkenyl, (cyclo{C,)alkyl)-(C,.
s)alkynyl, heterocyclyl-(C,_,)alkyl, heterocyclyl-(C,)alkenyl, heterocyclyi-(C,.



R22 is N, O C, or CH R28 is (C -5)alkyl or absent, RZ' is N, CH:- 4oiZ€ 7033
R25 is NH, O or absent; s RZBis SO2, CO or CH R2' and R28 each is,

i ndependently, Hor (C .B)alkyl; Eis, independently for each occurrence,
an optionally substituted noiety selected fromthe group consisting of

(C _,2)alkyl, (C2_, 2)al kenyl, (CZ.,Z)al kynyl, phenyl, naphthyl,

phenyl - (C, _8)al kyl, phenyl - (CZ 8) aI kenyl, phenyl-(C2.)al kynyl, io

napht hyl - (C, ~) al kyl , napht hyl - (C2.) al Iﬁenyl , hapht hyl - (CZ_8) al kynyl ,
(cyclo(C )aI kyl)-(C, _8)al kyl; (cyclo(CB.,)alkyl)-(Cz~)al kenyl,

oo el eay o Bl P RN B Ry e 1

2- adamant y! ,duﬁemyséya@m Mhmwwrbedzhwml cycl opropyl met hyl ,
9-f1 uor enyl net hy nzr% %{Y ~s wherein the optionally substituted
noi ety def i feds FOR°ENRRG P ly substituted with one or nore

~ Substituents deperdeniddrse! Baksshdeh®MH, he, gratkyd (Copsikehying of
hal ogen, OH, g\g@h)e%réB ?né !CCI]-F% Wn ¢ Q)rmy posikeny

OH,
(C, -8)al kyl , ((@2 mB}‘%(F!@OXR)"eannBaPrBPWdlPJ’@CY‘Z(@ éylév*kyw*b%ﬁv{ﬁ z-a)e%ew% Bzl ,
NReR , or CN en |5(c:H a|(<§ny| B}@éﬁbﬁha(c %lkﬁ %b@tﬂylt(czg)%éml Iﬁﬁﬂﬁhﬁl i ndol yI ,

|mdazol yl, ring-substituted benzyl, or a
moi ety whi ch dGEﬁ@lkths td ada@asntsd,e chéﬁ-&ﬁ@i%ﬂbﬁ of &@Ofiwe@h, Lys,
Tyr, H's, Thr, I n said optionally
ring- subst i tutdéc cg)g z@ﬁnet}@ dlpﬂ%'trﬂ/a?yl\:)b%r?jﬁinﬁ{b ItOIZ ﬁé,ﬂgﬂrg'ne or nore

substi t uent sR-“saidelEt"edcth rsomdependﬁrtthpHc(@qs)aﬁwi Cp.karal, dgenalkom]. 1-

(C, ~)al koxy, or C Ikylamno (C ~,) alkyl, (Cz~) alkenyl,
((Cz~) al Kn yel‘ I‘\ﬂg%ada( Qﬂa e’ 2003 ~0 X2 and X each is,

i ndependevntﬂw,;s, imdepahoeraly, fokhchwdcurénce € D-, af)adrkipb,ac(d3¥ the 2) al kenyl ,
(CZ_, 2)al kynfyl , B_henyl , nhapht hyl, phenyl-(C, _6)al kyl, phenyl-(C2_

6) al kenyl HEH';” +(CZ_6)al kynyl, naphthyl-(C,.~)al kyl,

napht hyl - (02. ~) al kenyl , napht hyI (CZi ~) al kynyl ,

(cyclo(Ca,)al kyl)-(C, _6)al kyl, (ccho(C~ ) al kyI )-(CZ_ )aI kenyl ,
(cyclo(C~.,)al kyl) - (Cz ~) al kynyl h Herocycl yl - (C")al kyly, 2heterocyc| yl
(Cz.,)al kenyl , het)érocycl yl - (GZ7ral KyAyl , 1-adamantyl, Qf%ldamantyl

di cycl opr opy! ne , or dinet Cébr opyI met hyl ; X N H, OH, or NHZ
ahd XS is halo 7, ChpH R N_ H_@@zl | NHROR _@.ﬂ_d@at at | east

siXx amno acid eS| es ,are present

(1) (2) (3)

H 12
0 7N ,
N-N  (CH,), dH
H (l;o ClO
¢ 1
| NH-(CH)PN-CH;CO-  -NH(CH) )N (eHxhco-
@) ’ (5)
|?12
(COX,
—NH-CH-CO—

20 (6)



when AA" is a D or L-isomer of an amino acid selected fromthe group
consisting of Cys, hCys, Pen, Tpa, or Tnpa, and AA6 is a D- or L=z nspr,m %gb
an amino acid sel ected from the group consisting of Cys, hCys, Pen, 'S ,
or Tnpa, then AA3 and AA6 are connected by a disulfide bond; when AA or
AA" is a D or L-isoner of an ami no acid selected fromthe group consisting
of Mac or Macab, then AAe,is a D or L-isoner of an am no acid sel ected
fromthe group consisting of Maa and Mpaab, and when AAB is a D or
L-isomer of an am no acid sel ected fromthe group 20 consisting of Maa and
Maaab, then c and AA" or
AA is conne'(?‘:t%gah Q%m%%gl su f| de%jehghwt M3 a&{:%ﬁjf%m%abor L- Hca only
when AA' is Ia‘ésmmdemnéenttyrfer edchRIcCuirerRe, BB oEﬂQD)amsubiﬁ(t@d:mO@mt or R',

t he ot her |s H,f rfmﬁgl RS is absent, then one of R or RZ is also absent, and
t he N—termn F 198" no acid and C—term naI am no acid together form an

am de bond; when one of XZ or X1 |s C-rgi the other is absent; and
sai d conpound of formga (I) |s n(N of t I\j mul

: S) - Abu- Thjr - NH2;

Ac- Phe Tyr cycl o( Dyfys- rp-Ly ; K ~t7.~ ~Y ~~~~

e- Tyr-cycljio S- fp- - - - ; Ac-L-4-
L-4-NOQZ Phe-T l|o( DA D Trp-L C}/%f§ TRy - NH2; Ac-L-4-Noz
Phe- Tyr - cycl o( D- A N

P- LysH&ys)y
Hca- Tyr - cycl o(D- Cys- DNI'rp Lys- c,y )i Abu- Thr 'NHZ
D-Di p- Tyr-cycl o(Cys- D-"Tr p- Lys- D- Cy's) - Val - Nal - NHZ; 5 - 4- NOZ
Phe- Phe(4- O Bzl )-cygl o( D- Cys- D- Tr p- Lys- Cys) Cha- Nal - NHZ; or D-4- NQZ
Phe-cycl o(D Cys- Phe(j4- OBzl ) - D- Trp- Lys- Cys) - Val - Tyr-NHZ. | n anot her aspect,
‘this invention i ecined to a pharmaceutical composition conprising one
or nore of a co und of Nyorrmula (1), as ~o defined herei nabove, and a
phar maceut i cal, I@/ e carrier. In yet another aspect, the present
i nvention i sRdi ectbld tg a method of eliciting a~ agonist effect from one
or nore of a sggfatostati’n and/or neuronedin B subtype receptor in a subject
in need thereof, which conprises admnistering a conpound of formula (1),
as descri bedRPSs hendgetyati theeformuolasai d subj ect .

(CHy, .
RILRERIRE. RZ'S‘ - Rzi (CH,)- RrRE (CHz)F st
C(CHy), |

wherein g, r, s, and t each is, independently, 0, 1, 2, 3, 4 or 5;
R'™ is absent, H, NH,, OH, (C, ¢ hydroxyalkyl, N(R¥R?), SO;H, or an
10 optionally substituted moiety selected from the group consisting of
heterocyclyl, phenyl and naphthyl, '
wherein the optionally substituted moiety defined for R'™ is optionally
substituted with one or more substituents selected, independently for each
occurrence, from the group consisting of halogen, NO,, OH, (C,-)alkyl,
15 (C,cJalkenyl, (C,oalkynyl, (C,-s)alkoxy, NH,, mono- or di-(C,-¢)alkylamino,
Bzl, and O-Bzl; '
R is O or absent;
R? is (C,-¢)alkyl or absent;



In still another aspect, the present invention is directed to a nmethod of
eliciting an antagonist effect fromone or nore of a somatostatin lal8op(i3
neuronmedi n B subtype receptor in a subject in need thereof, which conprises
adm ni stering a conpound of formula (1), as described zo herei nabove, to
said subject. In a further aspect, the present invention is directed to a
met hod of binding one or nore somatostatin and/or neuronedin B subtype
receptor in a subject in need thereof, ,which conprises adm nistering a
conpound of forrmula (1), as described |§|6I‘6I nabove, to said subject. 2s In a
still further  aspe oresent invention is directed to the use of one
or nore conmpBi rfﬂgI gb&aroﬂ to formula | to bind to the neuronedin B
receptor or Rei@nE,-Shlkrabeéntt he somatostatin receptors, as when
performng an _in vitro or in vivo assay. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON* R¥dsN,CH, 09Ci~3 12 One of ordinary skill will recognize that
certain substjd I in this invention may have reduced chem cal
stability mgn ig%ned&%hggﬁ one another or with heteroatons in the
conpoundss Sichis SPpOHasCii t h reduced chenical stability are not
preferred. 20€en al e f r (I') can be nade by
processes vmre{chgrlmﬁgl 8’;1%“')@% sg&g}klﬁb (eﬁﬁl}ﬁchem cal arts for the
producti on of isonpependentiyCer eachopruoeess.em émionalesubstiitedomaied of f ornul a

I d ded furth t f d '
(1) compounds oL PR e geag DS oL URER L MBS o
?bﬂ/e str u;:t @hghﬂfmm‘mﬁqﬁ@ngﬂ (Ut'lg eikghpbenyH(I@z sl)ailsérwntphapyﬂ(r:gaalkm]{[l Ej he

ol | owi n erns hayv e ni ngs ate
orherw oo’ TREPbES G PEPRY R aaaRen R e AR I I bupe of t he

desi gnat ed 1 G)-(Ch e)elkwh@ﬂycia@wamtrczgélkbnﬂn@bad@wafwwcatI on. Exenplary

e butur el i evpEanphy. relssemien byt PR Bhe e 1 ke

Wen the ter ﬁﬁy n§l, ¥3ddakrantyn G- s@lﬁﬁamw aucwépﬁa?yihwﬂn it is intended to denote
a single cova t bond. The termal koxy is Intended to include those al koxy

gr oups - of théiim@thMGE‘F'@FNQPﬂﬂ‘eﬂUhggrﬂquﬁ"!émﬁﬂ'éﬂf apd bepayivY! or branched
confi gurafi on. mﬁé%'lﬁéyoﬂonéwfbuﬁgiﬁgi@ﬁ HREP SdéirRdMRIrhe X, oFﬁchﬁﬁW

propoxy, i'sopropoxy, butoxy, isobutoxy, tertiary butoxy, pento

i sopent oxy, hexulstituted ovithk oRg CﬁrmO[Ehéi.thStIRl@ntSr lgach émqﬁﬁﬁfaﬂ@'@fb’ns%i?dﬁﬁl 0ois .
intended to in t f I hlxgh) &N, GOOH ne and

“iodine. The te(r?r?]Hg&gl @’%FEa#"ﬂlg‘gn? ten éé?oblwrzc ZE?%E% NoNo- cycloal kyl group

or a bi-cycl oaIalnyJISI-gr oup of t he indi cated carbon nurrber known to those of

skill in the ~= AR term
di net hyl cycl '589 ﬁé?‘h%z‘r #ééé‘*)fag(y{‘ rﬁ%"é?‘r )é{[ﬁoenlxb f e termaryl is
i nt ended 3#© isr;mkyllalﬁlnarbnla()l-azlrmﬁij%“’ lan@Mh in the art, which can be

anthracyl & Rie A el dFongeR| %@H@QVW%EM%S"ZPB% BT ¢

'systenms havi ngppisyl, OptioRdly rh@t@b@ﬁmmmr&yp lBr asnaiaty getich cortespgeds and/ or

sul fur. Therln syst mat for.e ri i ndol e,
qui nol i ne, pytt‘-"lt a'idﬁ %awﬁraémeﬁa g?%oélf'ﬂ!ﬂ\?l TeYéﬁﬁ yﬁé’ P?‘ P\Zﬂl
benzot hi ophengly (@ brRRe, di hydr oi ndol e, indazole, N-fornylindole,

benzi m dazol e, thi azol e, lo and thiadiazole. The ri n te g@) ﬁ{‘ﬂie may be
non- ar omagd c, fereRasait ORYipPaY ring-substiissr benayk is Fﬁ%w 4 he Iike.

with one or more substituents selected from the group consisting of
halogen, OH, (C,.)alkoxy, mano- or di~(C,_g)alkylamino, (C,_,) a]kyl, (C.)
alkenyl, (C,) alkynyl, and NR°R',



The chem st of ordinary skill will recognize that certain conbinati,ons,:of
het er oat om cont ai ni ng substituents listed in this invention define* %u¥ 2003
conmpounds which will be |ess stable under physiological conditions. 1s
Accordi ngly, such conpounds are |ess preferred. As defined herein, certain
residues or noieties are alternatively absent fromcertain peptides of the

i nvention. Wiere the bonds) to such a residue or noiety is indicated by a
solid line it is understood that when.jhe residue or noiety is absent a
bond is fornmed between the remaining N 20 term nal residue or noiety(-ies)

and the renmaiai - ' i LehyY( =esk. t bonds) to
such a resi dﬁ'aﬁgx%%gﬁ yIEI P@EP% |'gg¥j’g'cii a}i/d%gs ed P?ngssd\?’%lﬁysl‘ dﬁ'derstood

t hat when t he)alkenyliuE,.qralkynilepiyenys ralpbtngt, phenth¢@d.)alisy! f mhemgielChet ween t he
remai ni ng. N-term nal.,. residu [ Lety( - ies),.an he.r ining Cterm nal
resi due or nﬁ}a&%yef)g%@i(%fal@?&%?@?%}(’lf{bﬂaélkgsH?énﬂpyé'\;\ﬁ;galg‘?'}ygctur e: R-Rz)
- EAL : ~1-f2A;Aaphﬂﬂﬁ@z%‘?ﬂﬁﬂ@ymﬁ)‘a&gﬁﬁiﬁﬁ% (cye!0(€ﬁ)b|kzi)pz(%D3AA- J:\4ABt Qe g
absence o ‘results i ~ - AA~- AA” - an
he absende. ot TEB(E MBI CrarbymisheleiocyntCr) Al etesoudlt 7 g 'y 5
I n the fol | owcngalgémw Hetdreeydy(- @1z )dkyRys 1BRan#hefR 2-688Bantyl, Rza (CHz) S Rzs
(CHz) t RzG(CI—w%% thyeu absrei';%:eyq,gdf.:LZ _'yrﬂgsults innﬁz\(CI—E)qanRt,ws Rzo Rz, Rzz Rza
~CHz) s Rz5 ( cigyyloprepylmethyl cppdimethicueloprophid etk structure as used herein
has an arrowyenapgabHgr QA.fdh@mit, the arrow indicates the point of
attachment. For exanple, fhe structure is a pentyl group. Wien a line is
drawn t hr ough® & reajoglen, NGpCHL, YOH, BhleorlO-B#; | ndi cates that the substituent can

be attached to the cyclic noiety at any of ~5 the avail abl e bonding points.
‘For exanpl%, PovRetathat the substituent "X' can be bonded ortho, meta or

para to the pokpjeasfsiphinfldffesidbeliat@blegentthen a line is drawn through a
bi-cyclic or atri-cyclic _noiety, the line indicates that the substituent
can be attachewhes A%ae(s a D- or L-isomer of an amino acid selected from the group
| cdnsisting of Cys, hCys, Pen, Tpa, or Tmpa, and AA® is a D- or L-isomer
of an amino acid selected from the group consisting of Cys, hCys, Pen,
15 - Tpa, or Tmpa, then AA® and AA® are connected by a disuifide bond;
~ when AA' or AA® is a D- or L-isomer of an amino acid selected from the
group consisting of Mac or Macab, then AA® is a D- or L-isomer of an
amino acid selected from the group consisting of Maa and Maaab, and
when AA% is a D- or L-isomer of an amino acid selected from the group
20 consisting of Maa and Maaab, then AA' or AA® is a D- or L-isomer of Mac
or of Macab, and AA' or AA® is connected by a disuifide bond with AA%;
AAZ can be D- or L-Hca only when AA' is absent;
when one of R' or R? is E(0),S-, E(O)C-, EOOC-, or R, the other is H;
when R°® is absent, then one of R' or R?is also absent, and the N-terminal
25 amino acid and C-terminal amino acid together form an amide bond;
when one of X? or X* is C=0 or C=S§, the other is absent; and
said compound of formuia (1) is not of the formula:
D-Phe-Tyr-cyclo(D-Cys-D-Trp-Lys-Cys)-Abu-Thr-NH,;
Ac-Phe-Tyr—cyclo(D-Cys-D-Trp-Lys-Cys)-Abu—Thr-NHz;



r.lr~~~@8 - 4 ~;,~1 1s bi-cyclic or a tri-cyclic noiety at any gﬁ:;e':tzsm

avai | abl e bonding points in any of the rings. For all formnulas depicte
herein the N-termnus is at the left and the Ctermnus at the right in
accordance with the conventional representation of s a pol ypeptide chain.
The synbol AA, AAZ, or the like in a peptide sequence stands for an am no
acid residue, i.e., =NNCH(R)-CO when it is at the N-term nus or -NH

CH(R -CO when it is not at the N-terminus, where R denotes the side-chain
of that am no acid residue. Thus, Ris -CH(CH3)z for Val. Al so, when the 10
am no aci d resi due4iNOpPhe-§al-tyclcqDiCysed-Trp-Lys Cyslerdur-TrReHgonf i guration t hat

is intended unles f is -expressly desjgnated.. Unl ess ot herw se

i ndi cat ed, where %ﬁ'%é@@?? “8'r@ﬁ'gyﬁ%@éév%satfg{lwé%b#ﬁﬂﬁgNich: i s under st ood
that the acetyl gHoayi-sycRIDADREDTHRLINEYS=-M-TRAA, r at her than to the side
chai h of the I\I—'terg}nsrl am ng acid. For_exanple, the 15 structure of the
anmino acid sequende’ d YEOXEACishl- MR- Y&R-Cys)-ValiNal-NH43C N\ AAZ -qA3-~ O -,
/ NOZ Whekee the sghstint peal . i Tre ORS he-1Gafj er m nus  of
the peptide. it is tobe e (ADPEAT- &Y ARD- G Tro- TR ggﬁ)gdhtagi@?lgqc'{'ﬁ‘y to the
carbonyl carBbn in replacenent of the -OH group. O 020 E(OC stands for C

o o oer o T A0SR B e SR PO LT B AT e 1
cont ai ni ng an ar oAmeépether @spect, thiy invwBion, 6 directed to a pharmaceutical
composition comprising one or more of a compound of formula (1), as
10 defined hereinabove, and a ph.armaceutically acceptable carrier.
in yet another aspect, the present invention is directed to a method of
eliciting an agonist effect from one or more of a somatostatin and/or
neuromedin B subtype receptor in a subject in need thereof, which
comprises administering a compound of formula (I), as described

15 hereinabove, to said subject.

In still another aspect, the present invention is directed to a method of
'eiiciting an antagonist effect from one or more of a somatostatin and/or
neuromedin B subtype receptor in a subject in need thereof which
comprises administering a compound of formula (), as described

20 hereinabove, to said subject.

in a further aspect, the present invention is directed to a method of
binding one or more somatostatin and/or neuromedin B subtype receptor in
a subject in need thereof, which comprises administering a compound of
formula (1), as described hereinabove, to said subject.

25 In a still further aspect, the present invention is directed to the use of
one or more compounds according to formula 1 to bind to the neuromedin B
receptor or to one or more of the somatostatin receptors, as when
performing an in vitro or in vivo assay.

DETAILED DESCRIPTION OF THE INVENTION




ring. Exanples of Z include, but are not limted to, a benzene or -pyrigi ng
ring and the followng structures with or w thout one or
on the aromatic ring (where X is,

nore substi tuent
i ndependent|y for each occurrence,

%

hal ogen, NOz, CH3, OH, Bzl, or OBZI): 5CH3\ N\ N\ X~/ X\ ~~X~~/

X~~/ XFF\F~/F~\~\ N~ F
aromatic a-amno acid of the invention are substituted H s,
Hs (T- M),

R NNIz R R-N
defined in the cl

such as MeH s,

or Hs (~-M). ,0 Wat is ,geant by nucleic acid base is an
optionally substituted nucleic acid noiety of the formula: OH O |

\H~N

(EZ?er O\Elfjr‘""’}rﬁ S r“(‘gl|r?lcc@ﬁf¥8cf,>'lﬁ€|ﬂ%,€3'%1su?ﬁ5uqrﬁ§/Ezt?ﬁd'?e] the side

chai n am no gfOHpestion, rﬁa@ﬁ@v@fed@@é@cﬁémm@! s;tgtbmts; wiHenogntomal With ona@o- or

di -substituted with R ~'J 2003 _For exanpl
'R onto the @n@@efcﬁélmthaﬁﬁtﬁﬁpaé‘?’ﬁ%pn dhezpqmpﬁﬂmj§f R3ugh compoun

10

15

20

25

reduced chemical stability are not preferred.

In general, the compounds of formuia (I) can be made by processes
which include processes known in the chemical arts for the production of
compounds. Certain processes for the manufacture of formula (1)

compounds are provided as further features of the invention and are

" jllustrated by the reaction schemes and examples included herein.

in the above structural formulas and throughout the instant
application, the following terms have the indicated meanings uniess
expressly stated otherwise:

The term alkyl is intended to include those alkyl groups of the
designated length in either a straight or branched configuration. Exemplary
of such alkyl groups are methyl, ethyi, propyl, isopropyl,. butyl, sec-butyl,
tertiary butyl, pentyl, isopentyl, hexyl, isohexyl and the like. When the term
C.alkyl is included in a definition it is intended to denote a single covalent
bond. )

The term alkoxy is intended to include those alkoxy groups of the
designated length 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. -

The term halogen or halo is intended to include the halogen atoms
fluorine, chlorine, bromine and iodine. 7

The term cycloalkyl is intended to include a mono-cycloalkyl group or
a bi-cycloalkyl group of the indicated carbon number known to those of skill
in the art. |

, XX, and H. OQher exanples of an

des wStHbSt ituting



N would result in the following structure: -NHCHCO , The conpgqnggﬂonwm
the instant invention have at |east one asymmetric center. Additidn&F*
asynmetric centers may be present on the nol ecul e 5 dependi ng upon the
nature of the various substituents on the nolecule. Each such asymetric
center will produce two optical isomers and it is intended that all such
optical isonmers, as separated, pure or partially purified optical isoners,
racem ¢ m xtures or diastereoneric m.xgures thereof, be included within the
scope of the instant invention. to The instant conpounds can be generally

isolated in.the formof their pharmaceutically acceptable id addition
salts, such as the salts derived fromusing inorganic and organi ¢ aci ds.
Exanpl es of such acids are hydrochloric, nitric, sulfuricMe phori c,

formc, acetic, trifluoroacetic r opi Qni.c | ef | cinimg D-tartaric,
L-tartaric, mal o%@,terfsz‘f“ ﬁgﬁqopg}ﬁy@né%gyléﬂfgpﬂqgﬁ? %E%&H'slén addi ti'on, certain
conpounds - cont ai FhBge@ afg iidlirgerfdédabiivauddl eforedicaringarinowy inahe he, i sol at ed
in the formof their inorgani¢c salt in which the counter-i(&?ﬂpg nlbe

sel ected frovigbgrie PONAYPlifmPIEYSig UnY-YaiCisy aPabiReYi the |ike,
as well as f r@r’grgﬁ,g@ﬂi c bases. The pharmaceutically acceptable salts are
formed by taking about 1 zo equivalent of a conmpound of fornmula (I) and

contactirg it w fThealsout hategpyrieaineivdes meneCyiipr 3 i ACECCoP¥S&Pondi ng aci d
of the salt fch i % [ | AfroEn tHRB/or @il | Ng sal t
is well- knov\ljgxn r@ ?Ilrll%gg%?) rég%é?r}lgggoﬁ]é;%uleﬁdﬁsnég gh'ar_lt .Oefl'?lea COF{DOUI#IdS of this

i nvention cafhebenmdystemstronetie pyoroatd, forzexaraple myediae, indolg, auinain@anuscul ar,
intraperitoneal . .intr S sHp&iﬁ e ~rEl o~ ibBhady ection, or
‘i mpl ant), naDsygm'd'\l}ée;‘gitﬁé , recg?l%?, su ?ér%gggﬁﬁng} tﬂl(l)'|ao?'c_glgﬂtfb()tﬁl'gJ g@é@f‘

adm ni st r at itemazoiel diapdroandbiey; rmdezbted Nvfarhmypihdoieraloenzimidazslg, tiazsist abl e

i i sttt 1 B R gt 4 e EPBARY nhCen PonsRinafiCdeteRimRte, | i

scope phar nggetdities) piserding osorpholing arantheiliké.ng, as an active ingredient, at

.l east one of the_conpounds ,of formul.a (1) in .associ ation W f.

phar maceutical ly (o B (éf %QW.F'W@‘."Q@H %980%'253??%‘%&%‘}; ?%6]@?%”5

admi ni stratign Hesrbsiden-eanainings substtuents, iiptddl Sn  proswdaventiord defeeul es. In
such solid dosage forns, the active 1o conpound is adm xed w.th at |east
one inert phEATMRRUGE g’glqhy “é\'!:(?é%t'ﬁ%ﬁ S12RiPr iUQHe"SLP_(?'NS‘g gécﬁgr%ggfnopg'ct ose, or
starch. Suchados@agyf QIoREorfbuals areciesPpicigiredis i s normal practice,
addi ti-onal substances other than such inert diluents, e.g Iter%%tgqre cating

agents such as nefndSfined iesainatcenaim refe esa o6 'Bf’iegﬁ?)sﬂfeeé ks and
pills, the d ‘?frthIf ﬁa@@éeeﬁoﬁe@ KPP TrveptionT (RHre thel Borgossuchabl et s and

pills can additionally be prepared wth enteric coatings. Liquid dosage
forms for oresiduendrineietyaisiiogicatad byce splithinmddstndarstopdbatyhehit

emul si ons, sgl utio [ URS Wi e AEthaihitigne- | nert
<diluents con{%[?mdf ﬁig‘é&ﬁ%@%g&f? b?&ghleafgrﬁgf?_e%m%si des sugwgi nert

“di | uent s 20 cotgpmirial iresigue an rabisty(iier) | antk thaljremaining Cstgeminak refdys R agent s,

zo emul sifying. u i S j e B fdaigh gind

pertum ng ag egynﬂﬁ’%ers)@ﬁg& '@%s@?g%ﬁ%isﬁgﬁtao&?ﬁpgqrﬁ\%)el?l i‘%}@i! gr pg?ent er al
admi ni str at i gashenclineds isisamdessteplitatiswhen the nesiduecoumoiety ist aksest no

suspensi ons, ~or emyl sions., Exanples of .non-aqueo t.s.af,vehicles are
~propyl ene zsbav%g:‘!?m}?& 6%*&“1??[‘2@8 "§MPEYTY %geggyrhagﬁgggﬁlgﬂ @%lgﬁ(\éegs olive oil
and corn oil gngeh@kémainmadCitaintsilakkluerganbietygsés)r sFauntangde eénlpe ol eat e.
Such dosage forns nmay al so contain adjuvants such as preserving, wetting,
enul si fyi2hg, TAlewing SIyef8e g agents. They may be sterilized by, for exanple,
filtration through a bacteri a-r[sl-ad-ni-ng—f—i—_l—t—e-r—,—bsf—‘i ncor porati ng
sterilizing agenﬁﬁ:ﬁ %Aqﬂ%z-_AAé ~ %-ﬁA‘-‘AA"’ A YNV RY



-~s conpositions, by irradiating the conpositions, or by heating the
conpositions. They can al so be nmanufactured in the form of sterrlée ¥d i2g3
conpositions which can be dissolved in sterile water, or some other sterile
i njectable mediumi medi ately before use. 5 Cbnpositions for rectal or

vagi nal adm nistration are preferably suppositories which may contain, in
addition to the active substance, excipients such as coca butter or a
suppository wax. Conpositions for nasaksor sublingual adm nistration are

al so prepared with standard excipients well known in the art. Further, a
conpound of . M. e adm nistered in a sustained rel ease
conposi tion Eﬁ%ﬁbﬁﬂ*?ﬁﬁég égg%iﬁbed in the follow ng patents. U S Patent
No. 5,672,659 teaches sustain ons conprising a bioactive

agent and a pol yes(F Zr} AN%APEEQB\A”\'B A,L?‘J—ER@AA@Q It Anfaghies, ;Busgt ai ned rel ease
rsi

conposi tions conp g a bioactive agent ~s getable form U. S
Application Ned tﬂglagg&cg@m1 Ir@gmtgqptenber 9 1997 t eaches pol yneric

sust ai ned rel ease conpositions conprising a bioactive agent and chitosan.

U. S. Application No. 08/740, 7{8 TTTed Novenber 1,] 1996, teaches sustained
rel ease conpositi g@ Aﬁi WQMim—WﬂA@yMGd@Xt rin. US.
Application No. 09/015,394 filed January 29, 1998, 20 teaches absorbabl e
sust ai ned 5re|||$ﬂ&,efoqmg$trhtt0f§ of a bioactive agent. The teachi ngs of the
foregoi ng patents and applicati 0@_{ re incorporated herein by reference. In
general, an effective dosage of qve ingredient in the conpositions of
this invention may be ﬁf’.@f%ﬁ(km 24 @}S% ﬂzsl_t hat 2s the anount
of the active ingredien e sush ha/ LAst sage formis obtained.
‘The sel ected dosage depends upor( desired therapeutic effect, on the
route of adm nistration, and on the duration of the treatnent, all of which
are within thbaaeabmnneaﬁﬂihmulaige of one of ordinary skill in the art. 4
~\'U~ (~~,,~ -2~ Ceneral ly, s(?g{s | evel s of between 0.0001 to 100 ng/ kg
of body weight daily are adm ni r2231 o hurrans ahd other animals, e.g:,
manmmal s. A preferred dgga@@.Rmﬁa?ge |s f Eot ngfkg of body wei ght
daily, which can be admi nisterad as sin ¢"or divided into multiple
doses, or 5 provided for contindetl), adm ni stration. Conpounds of the
instant i nvention can be and were assessed for their ability to bind to a
somat ost at i n subt y@eenr acbpmical atocud ag used tHeeeih dialscanl AgowsIpgmatinghe
affinity of onpound_for huyma e ~0tob
(sst" sst® 35"{@@ @.‘F ARy lglél[cg,es nft\?éefl gstascll’@%'@t g?ﬁl%%gﬁ‘%[)y tr?;llp';asurl ng

t he i nhi bi ti ogruefurgé’ zsl - Tyr"] SRI F- 14 b| nding to CHO K1 cells transfected
with the sst receptor subtype. The human sst, receptor gene was cloned as a
genom c fragnent. A 1.5 Kb Pstl-)érﬁl\g;gﬁﬁ*ﬂ{,eﬁ'ntai ning 100 by of the :
5'-untransl ated region, ~s 1.17 Kb of the entire coding region, and 230 by
of the 3'- untmaen;;banybgrqupgi\/‘vﬂmmashnnodl driawn ﬂbyoughea Bg@ilqmqueﬁhealm tion.

‘The resulting fr nt bel Cw- 81
‘'t o produce th@%ﬁﬁﬁ%wﬁeé%gg@%% Cr%nqpagtr%l pt?)gﬁlegg%magtfaférf%g Bel |,

Uni ver si t ys of thelaivaitaite béidingpgeintsl lFo)exérrmleonal cell line stably expressing
the sst, receptor was zo obtained by transfection into CHO K1 cells-
(American Type Culture Collection, M Sy VA) ("ATCC') using the calcium
phosphat e coprecipitation nethod. The m d pRSV-neo (ATCC) was i ncl uded

as a selectable nmarker. Clonal cell lingS were selected in RPM 1640 nedi a
(Si gma Cheni Calafdthat e shibdtitSentM @ANbEIBhAE GrthoTBie® oPipagenethei n zs
(G bco BRL, Gand Island, ring cloned, and ex anded into culture. The

human sst2 sopelfioaftaiischmest epindiarigewben adteds dew “él'oﬁg"f'ﬁtplﬁé{m M ndl | |
genom ¢ DNA fy 6,%)37?@ aresd aftadghedB4h
(Pronega), ind {n %F)wow @%dﬁe%gbr‘c’%%[ ﬂqgesul%ﬁ%%pecer sity %f Chi ca%o

Chi cago, |IL. ) The marrmal ian ceII expression vector is constructed - 4
aD'f ?DD3



-21 by inserting the 1. 7Kb BanHl-Hi ndl| fragment into conpatible
restriction endonucl ease sites in the plasmd pCWS. A clonal celdlife 2083
obtai ned by transfection into CHO K1 cells using the cal ci um phosphate
co-precipitation method. The plasm d pRSV-neo is included as a sel ectable
mar ker. s The human sst3 was isolated at genom c fragnent, and the conplete
codi ng sequence was contained within a 2,4 Kb BanH I H ndlI| fragnent. The
mamal i an expression plasmd, pCW-h3was constructed by inserting the a
2.0 Kb Ncol-H ndlIl fragment into the EcoRl site of the pCW vector after
modi fi cati onyiodychidier £ BlsyRe thacldiat hAY oPhe BLAbId b@r'fcﬁ‘rggg 0|ﬁts°|h%? ofcell 10 .
line stably expressing the sst3 receptor was obtaine By transfection into
CHO K1 cel | stheAings) u3| ng the cal ci um phosphate co-precipitation nethod.

The plasm d pRSV- féﬁm r Cl onal

cell lines were sel ect gs%{e?g&eggﬂqa@;] %gﬁﬁg?ﬁ]%%?h% Igﬁr#é?npeof 418
(G bco), ring-tetrunesiat thedighk peatdedianog mtbltrhetmre'entlmaﬂ&préaﬁlmmlsﬂ, recept or
expressi on pl asi was provided by Dr. G aene Bell (University of
Chi cago, Thi %Qgé'pg?tf_d%)%ﬁrhe vector contains the 1.4 Kb Nhel - Nhel genomc

- fragnent encodi ngTrtehwrﬂmm‘sAA’. o Bite kke infa pdreide'seyoéncansthidseidr aagi on and
200 by of the 3' -untranslated regi.on,.clo edlnt Xbal / Eco sites of
PO Lo A CROIE S IR en b6 SNEEHATYC Cr BRER LR g rea ST ST was

obt ai ned by tHaRstecwhen it ishet SHEKN- @ﬂnlrﬁjs(\ﬁﬂ'&@)R d8hdts tHesi@alchiim
phosphat e co- reC| itation nmethaod. The pl asni d pRSV- neo CcC was i ncl uded

(AT
as a selecta acigyrgsidye. cius. R iseCR{GHs) o ¥ak ed“'?ch the640 nedi a
contai ni pg Oar%wasgécmj rédid (e 18 op g Aktive, 110G ﬂ‘nbomﬂm st ﬂ?@!@ﬂ%d’t isht 0
culture. 2s The human ssts gene was obtained by PCR u5| ng a 7v genomic
clone as a t&fsdge anleghdP-farmds pxpiessly desigmatety . Graene Bel | (University of
Chi cago, Chi cago, ”ﬁiﬁe d 21 base
pairs of the 5' -u%%légasngﬂ;gts’g%@wé%dé%w Vghkﬁe?ﬁll IEF&% |agsﬁghglﬁg@55 by of
t he 3'-unt r aiegniugdt iﬁegid@rsto%&na&ntzﬁwécemSgrDm&a@hﬁﬁtt@ i gRRitragene of t he
- 4 1~C| 7 al 2 Kb
Hindl | | - Xbal " rfeé_tﬁ%nnfg @%?l%uﬁﬁ% ’?‘n‘%}ﬁ"*%\s?%'t“’ m"ral i g%“%@‘g#‘q‘e@ on
vect or. Asclsmazlture@lfthd am@osicﬂbi;e;qwmpeé\ssﬁ-m@zﬂhe -FFSTHBATecejst or was obt ai ned
by transfection into CHO K1l cells (ATCC) using the cal ci um phosphate
co-precipitation s nethod. The.pl aém' PRSV-neo (ATCC) was included as a
sel ectabl e marker. C onal cell® sgﬁe_l;ed in RPM 1640 nedi.a
containing 0.5 ng/m of (418 (G Bco){, ring cloned, and expanded into
culture. CHO KLl cells stably expresgi one.of the human sst receptors are
grown in RPM 1640 containing 10% figta)) calf serumand 0.4 nmg/nl geneticin.
~0 Cells are collected with 0.5 nmM A, and centrifuged at 500g for about
5 minutes at about 4C. The pellet is mesuspended in 50 nmM
Tri s[hydroxyrret hyl | am nonet hane hydrochloride, pH = 7.4 at 25C, ("Tris
.buffer"), and ceMEM@@@wlw@nhY OO sfas ehor®RE atitheiCeterminuabbut  4C.

"The cells arg.l ti Lnabout 10
mnutes is a ea outilj Aé ETﬂie%% rﬁ%’t&?gdﬁggjspengggﬁﬁkhgﬁe saér%ftﬁ tI;‘"’faer and
centrifuged atrbBoylGaduprfiorepibeanert®f thenrus®@Egrawp.about 4C and nenbranes in

' resulting pellet are stored at-8QC. Conpetitive inhibition experinents of
['251-Tyr"] SRIF-14 binding are r in dupli cate in polygfopyl ene 96 wel |

I[OI ggisTyr%%i ISRI Fnbé.@]gf g?@ﬁl \Z/_?SG#Et"i'er{]é rsxéjﬁgﬁébp'cruscon %; h(0 05 nM

for about 60 m nuheat isimedrwly “drthatic HamiAd &EHPES,arlardiio BSA redidderdi MyCl 2.
Bound fromfree ['zsl- Tyr SRIF 14 is separated by imediate filtration
~through G-/ C glass fi ber H %er plate (Unifilter, Packard, Meriden, CT) zs
presoaked with 0.3% poI é}(_{ eg ne (P.E. L), using Fllterrrate 196
(Packard) cethe an[ﬁbMéste S avéheradHed mpely Sotainingransammatiat about
0-4C for about 4 seconds and assayed for radioactivity using Packard Top
Count. Specific binding is obtained by subtracting nonspecific binding
(determined in the presence of 0.1 NM SRIF-14) fromtotal binding. Binding




- />~1 ~;~2z~0~ -23 data are anal yzed by conputer-assisted nonli raef
regressi on analysis (Data Anal ysis Tool box, v.1.0, Ml ecul ar DeSi oY 2003
Limted, San Leandro, CA) and inhibition constant (Ki) values are

determ ned. Whether a conpound of the instant invention is an , SST agoni st
or s antagoni st of somatostatin is determned by the foll ow ng assay.

Functi onal Assay: Inhibition of CAMP Intracellular Production CHO Kl Cells
expressi ng human sbratostatin (SRl F-14)s.subtype receptors are seeded in
24-wel |l tissue culture nultidishes in RPM 1640 nedia with 10% fetal calf
serum (FCS) . ;lhe ppdi Y r Aent. Cells
at 105 cell s/rvxgll ar ed%\/sag Zgﬁg&%e%elggﬁey gtign%cpgp% Ger%z%@e% |galﬁlgzr esh RPM
1640 medi a wrm@ apd 28 Bﬁmwalatrgctpmsemmrefdthmut bn@osmere substituent X on
3-isobutyl - | i ncubat ed
for about 5 %ﬁé{%l's&gt} gb@fht %ﬁyﬁ E@%qe%dgﬂﬂg%ﬁre% uctcplgrﬁ&?%s ﬁ@é@% 'mul at ed by
the additi onNd, Chiy QldyBXodri O-Bel)FSK") (Sigma Chemical Co., St. Louis, M)
for about 15-30 mnutes at about 37C. The agoni st effect of a corrpound is
measured By the simultaneous addition of FSK (1pM , SRIF-14 (Bachem
Torrence, CA), (10-'2 Mto 10~ M and a test conpound (&8;' Mto 10-5 M.
The ant agoni st fect of a aqQ corrpound i ¢ measured by t t ke si.mul t aneous

addition of F ates] @n (10-" Mto -
10'5 M. The M 0. s added. CcAMP
i s measured using radl i , Fl ashPl ate SMPO01A, New
Engl and Nucl ear, Boston) zs Conpounds of the instant invention can be and
were assessed fof its abi lity to bind to a neuronmedin B receptor according
'to the fol |l ol assay. Cell Culture: Balb 3T3scells, expressing the rat
NMB r ecept or, obt ai ' Dr. RT%eﬂen(NatlonaI I nstitutes of
Heal t h, Bet hesda; ) ed i n DMNRedto’' s nodified EAgle's medium
("DVEM') contai ngng x20Q3,24 1% fe .5 ng/n
of 418 (G bco). Tie tells were mai h%ﬁl ned at 37Ct&hepg%£rpn§§§%a
at nospher e ofar&@#atOZ/a@E06 acid. ofRaelirventiom dreBsukktiiged Misisusheas Mellis, pr epar ed
for radioligapd I ng,. s es by honogeni zation of the cells in 20 m of
i ce-cold 50 %&%?f?fﬁagﬁﬁ a Brinkman Pol ytron (Wstbury, NY) (setting
6, 15 secp. The hvmei@a:tqeant\/\@ eusRidedid Wase ibyare asptivhdllygstbstitutéB9, 000g /
10 m nutes), and t he fipal &ﬁ ets were resuspended in 50 nmM Tris-HCl
cont ai ni ng SWCW anpiety Athe farmyassa.  For assay, ali quots (0.4 m) were
incubated with 0.05 nM (' Z51- Tyf] bogbesi (2200 2 New Engl and
Nucl ear, Boston, MA), jo with and \h]qtl 0.05 m o?‘m’rlﬁ abel ed conpeting
test peptides. After |ncubat|on (30 m hutes, 4 C, the bound
[ Z51- Tyr' ] bonbesi p parated frg e free by nreap iltration through
G-/Cfilters (Brand i t her sburg, I\/D)l whi ch had bedh pyevi ously soaked
in 0.3% pol yet hyl . The filg Nvere then wa “tiiree tinmes with
,5-m aliquots of ice-dold 50 nMis Trig-HC, and the ounb radi oggtivity
‘trapped on the filters was counted by gamma spectronmetry (Wl lac LKB,
Gai t hersburg, MD). @pecific binding was defined as the total
[' Z51- Tyr] bonbesi n pound m nus that bound in the presence of 1000 nM
neur onedi n B ( Baghém rence, CA). One enbodi nent of the nethod includes
the step of contagting tjfe zo cells with a peptide of Formula (11):

R1—r|~1 N~ "N

R’ , where R' and R? are as defined in the claims.

in certain embodiments of the invention the side chain amino group of

15 one or more amino acids is optionally mono- or di-substituted with R® and R*.




-S(R182)-~1 ~2 ~3 ~4 ~5 ~6 ~7 ~8 R5 (I1) or a pharmaceutically accEQ,Lagl e
salt thereof, wherein zs AA'" is absent or the D- or L-isoner of a mi'ngul3
acid selected fromthe group consisting of R', Aac, Aic, Arg, Asn, Asp,
Dip, dn, Qu, Hyp, Lys, Mac, Macab, On, Pip, Pro, Ser, Ser(Bzl), Thr,

Thr(Bzl), Pip, hArg, Bip, Bpa, Tic, Cmwp, , Inc, Inp, N| p, Ppc, Htic, Thi,
Tra, Cwi, Tpr, , lia, Ala, Aba, Goa, Car, - 4 ~~ ~" 4" c003 -25 Ipa,
| aa, Inip, Apa, Mm Thnc, Sala, Aalaj7Thza, Thia, Bal, Fa'a, Pala, Dap,
Agly, Pgly, Ina, Dipa, Mif, Inic, I-lqc, 3-l1qc, C4c, 5-1gs, Hga, 4-Mjc,

Thn, aChpa, Eitexdiide, Mtuﬁﬂﬁg R RS tHRNGHE ¥haiHRIihd tgfrcﬁsb 8f £PR-GE - ami no

aci d wherein said optionally substituted aromatic a-amno acid’is
optlonally 5 substituted with one or nore spbstituents selected fromthe
group consi sting of hal ogen, N2, OH CN, (& _6)alkyl, (CzZ_6)alkenyl,
(C2~)al kynyl, and NROR ; AAZ is absent or D or L-isorrer of an am' no
acid selected fromthe group consisting of R',| Aic, Arg, Hca, His, Hyp,
Pal, FS Phe, Phe, Pro, Trp, X-Phe, ~o Pip~h#&rg, Bip, Bpa, Tic, Cmp, , Inc,
| np, Nip, Ppc, Hic, Thi, Tra, Cwpi, Tpr, ,|lia, Ala, Aba, CGba, Car, Ipa,

| aa, Inip, Thn JNHaCHTOOa, Bal, Fala, Pal a, Dap,
Agly, Pgly, A“\?‘?ﬂd r n]ﬂén %Pllo%ﬁétr@& rI%qc 3-lgc, C4c, 5-1gs, Hga, 4-Mc,
Thn, a-Chpa, Ct Thblmmp@ndd?gbm%stamt itventiba have bi Isaste:neoeisyamnaﬂt no acid
selected from consi st npa; AA
o oD or CnetePhal SainREkElpdhed Biaveld MEsHE ol ROIR o g of
Trp, N Mg - HepentidgMasonT tHa nkiufe ofitthe vaidug suBbthuents on theHimoteculdi. p, Sal a,
Aal a, Thza, Th| a, % Fal a, Pala, and an opti onalcléﬁ substituted aromatic

'a- ani no aci oﬁa%s\v‘\ﬂ'fblaéi’rﬁ”?éﬂcdc?fﬁ?‘i ¥ PIoAusE e PRICaL SeMTRA"e B-"8mi no acid -
i's optional ||Mte§15@mr§d?%|lQUWBp%ﬁ%bHér@%s@epBﬁﬂté&Rgﬁre bICEaméW pdrmed )al kyl,
(Cz~,)alkenyl, (Cz.,6)alkynyl, Bzl, O Bzl,

L-i somer of QHicahiseBIessi @C8®ICe BIEHesr enfiteRtereRmBers emgi%st ihﬁ@e%bsf

4-Pi p-QAdyvy, Asd. traps-4-Anctha, hLys, Lys,
O n, hArg, é{‘g,b&e‘ﬁé’?h'”qp‘%&"g%gﬁe fngfa'g&rﬁgl a, Thza, Thia, Bal, Fala, and
Pal a, wherein t hérh§|l@ﬁia@ﬂmmp%ﬁ’ﬂﬁdﬁagr%@eflﬁra@a'ﬁ@!atﬂﬁ’l inghadera PEtheRt i onal |y
nonoor di 6 is abD
or L1 somer AErRtafiel) seciad ol qaginon salls SR e dONRYY e
hCys, Pen, Tfmm Lammt; ‘IhntprganlAAand orgarieracids.  sbmmples (ofi suheACigs AR ami no

acid sel ect df ou Si C A6,

Abu, Aib. 1 SR ° Snilc Syt 3&§9°@éb i, Ca’ch% f“t@é’?“ﬁﬁe Nl e, Pal,
Phe, FS Phe permnlcSmalezaesuccm ([Bzdlr)anchllFtartimrr (rBaibiic, mep“,larl\st%fowqo Val ,

N- Me-Val , hAr Bi Tic, ,,.Hic,. D Sal a, Aal.a.. Thza i I Fala,
Pal a, ané® X- %&e ,rgég%g%rhtce&aiq E%mBgurbqs ioq‘@g,tgé ) PC@% @ﬂ%@ acid

sel ected fr omdhh% geatioxg aas betisorgeafin e foan of teininatgayicsaaitsn mthithed

aromatic a-am no acid, Maa
the counter-ién can’be selected from sodium, potassium, lithium, calcium,

magnesium and the like, as well as from organic bases.
' The pharmaceutically acceptable salts are formed by taking about 1
20 equivalent of a compound of formula () and contacting it with about 1
equivalent of the appropriate corresponding acid of the salt which is desired.
Work-up and isolation of the resulting salt is well-known to those of ordinary
skill in the art
The compounds of this invention can be administered by oral,

25 parenteral (e.g., intramuscular, intraperitoneal, intravenous or subcutaneous



~0 Maaab, Ser, Ser(Bzl), Thr, Thr(Bzl); Tyr, Phe(4-0OBzl), FS Phe, q;bd .
XS-Phe; R' is a moiety according to the formula O HO Rz’ ~N- (CH2y Sckitd 2003
HO RZ-'"'N-N- (CHZ)5 S or O wherein RZ' is (C,.~)alkyl and s is 1, 2, 3, or
4; and X is hal ogen, NOZ, CH3, OH, Bzl, OBzl or CN, ~5 provided that at

| east one of AA" or AAB is present. Another enbodi ment of the nethod
includes the step of contacting the cells with a peptide of Formula (111):
~SS(RR2)-AAL ,~2 ~3 ~3b ~4 ~5 ~6 ~7157b~8 R5 zo 25 (Ill) or a
pharmaceutically acceptable salt thereof, wherein AA is absent or the D

or Lo, somer e pna) oA dna, i R ApURE R OfphoELeg of R, Aac

Ser, Ser ( Bzl admitistratitinr eBiIQa,n Eepformlétlli:gd Butp p&rmac@utm,at!mcefbhabe Inp, N p,
Ppc, Htic, Thi | aa, Inlp,

oot M el fprSiBe god e fomé yBurobiiarf foreith SRR os B Rilgn.
Pa Qi~ 2~ f7~A<zcnrdul?gwthelm@serﬂm@ntuﬂmmcluldasmhln it1§copd- ;imema&ﬂmcab I gs,

Hga, 4-Mjc, Thn, a-Chpa, Gt, otlonally substituted
aromatic &- afPRGOSEPES W‘éﬁ“ﬁ §z§| G”P%‘Q‘IVSn!ﬂQF '@'ﬁb@ﬁl leeste@nr Yt ¢ a- ani no

acid is Opt'QBﬁiprn@Bﬁfo'r%UFae(ﬁ tWaTsQo&élﬁm%ltHTBr&aﬁﬂ?@édtu&éﬁ@%&eﬁ@b@t ed from
the group s consisting of halogen, (C al kyl, (C2_6)al kenyl,

(C2.6)al kynylcarm@hd NROR ; AA' is a D or L |soner of an am no acid sel ect ed
fromthe group COQ%'I@Hb%eO{?H%’SfOFM ?mﬁﬁﬁr%lgﬁ%clﬁd’éjcgﬁ%s Adbletss the D-

or L-isoner of an amno acid selected fromt group ~o0 consisting of R',
Arg, Bpa, FSpitise poMaders Nad, grRaules4- Pal sugbhéeolidridesagarigrmsi gie sctive | Hti c,

Dip, Sal gy Adbfmolfdds adtthdd B at st onBahén AamndEuibSly acceptable
carrier such as sucrose, lactose, or starch. Such dosage forms can aiso
comprise, as is normal practice, additional substances other than such inert
diluents, e.g., lubricating agents such as magnesium stearate. In the case of
capsules, tablets and pills, the dosage forms may also comprise buffering

15 agents. Tablets and pills can additionally be prepared with enteric coatings.

Liquid dosage forms for oral administration include pharmaceutically
acceptable emulsions, solutions, suspensions, syrups, the elixirs containing
inert diluents commonly used in the art, such as water. Besides such inert
diluents, compositions can also include adjuvants, such as wetting agents,

20 emulsifying and suspending agents, and sweetening, flavoring and
perfuming agents.

Preparations according to this invention for parenteral administration
include sterile aqueous or non-aqueous solutions, suspensions, or
emulsions. Examples of non-agueous solvents or vehicles are propyiene

25  glycol, polyethylene glycol, vegetable oils, such as olive oil and corn 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



AA" is a D- or L-isomer of an amno acid selected fromthe group cpnsistin
of Trp, N-Met-Trp, p-Met-Trp, H's, hH's, hArg, Bip, Tic, , Htic, p“u l?
Aal a, Thza, Thia, Bal, Fala, Pala, and an optionally substit ut ed arorratlc
a-am no ~s acid; wher ei n said optionally substituted aromatic a-am no acid
Is optionally substituted with one or nore substituents each independently
sel ected fromthe group consisting of halogen, N2, OH CN, (C -,)alkyl,
(Cz_ ,)alkenyl, (C2.,)alkynyl, Bzl, O-Bzl, and NROR ; 20 AASis a D or
L-isomer of an am no acid sel ected fromthe group consisting of 4-Pip-Qy,
4-Pi p-Ala, c a a s 4 h S O n, and,
hArg, Bip, TF?:mﬂ?éﬁm tb& H?rad‘iam K]a O%Iﬂ% h?%r Wéy he%’—ﬁ@a al a,

wherei n the Sspmeogitens ihEh@agradﬁmbefmamﬁabtmnﬂ rio tae farm of sq@tlieomilkil y nmonozs
or di-substi m no acid
selected f ro%ngrﬁqﬁg&%%shu\gﬁggﬁ%ﬂs@ d'Séﬁ\? dq/ﬁ] geﬁ)%y“%"e'ﬁé’ﬁ%% OtR(ﬁ a, AA" is

absent or- a [njecjabie-rmemumwmmtadlatelpmfnmm d selected fromthe group

consi sting of R', c, A6c, Aby,. Aib,. |3-Ala, A Bpa, Cha,
_ 4 ~~0" &~ 2003 %OTB‘DT@"% 95 r%%ﬁslﬁégYaﬁﬂ%ﬂJaaH'ﬁl%s“af'?% e eTREDY N o Pal
Phe, FS Phe, saﬁ;msatsaes wheith rﬁ@y(ﬁhta)m ithraddifibh (Bzhhe atfive S\bMendep, Val,

N- Me- Val , hArpg h HE Dip, Sala, Aala, Thza, Thia, Bal , Fala
Pal a, and X gpIERS%JC 3P SGER PUEROr aSUPPORHGTY WRX. Bzl or O-BzI: R and RZ

each is, | ndepe”d@lﬂinlpldsmé'hs for naﬁl@%ﬁbhngﬁé@cﬁumsﬁ% are%lgbv&_l‘érzaa?_iéz??e”t , RS

s -OR6 or -NR Re; is.a noiety of the fornula O s CO
HO R?' ~N- ( CMith §t@d@rd excipients well’known in the art.
: 10 Further, a compound of this invention can be administered in a

sustained release composition such as those described in the following

patents. U.S. Patent No. 5,672,659 teaches sustained release compositions

~ comprising a bioactive agent and a polyester. U.S. Patent No. 5,595,760

teaches sustained release compositions comprising a bioactive agent in a

15  gelable form. U.S. Application No. 08/929,363 filed September 9, 1997,

teaches polymeric sustained release compositions comprising a bioactive

agent and chitosan. U.S. Application No. 08/740,778 filed November'1,

1996, teaches sustained release compositions comprising a bioactive agent

and cyclodextrin. U.S. Application No. 09/015,394 filed January 29, 1998,

20 teaches absorbable sustained release compositions of a bicactive agent.

The teachings of the foregoing patents and applications are incorporated
herein by reference.

In general, an effective dosage of active ingredient in the

compositions of this invention may be varied; however, it is necessary that

25 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, all

of which are within the realm of knowledge of one of ordinary skill in the art.



wherein R2' is (C .,)alkyl and s is 1, 2, 3, or 4; provided that. a ;G.I-,Jeaﬁds
one of AA'" or AAZ is present; when AA is a D or L-isoner of Pro, t\!yp, &
Arg, Pip, hArg, Bip, Bpa, Tic, Cmp, , Inc, Inp, Nip, Ppc, Hic, Thi, Tra,
Cwi, Tpr, , lia, Alla, Aba, Goha, Car, Ipa, laa, Inip, Apa, Mm Thnc,

Sal a, Aala, Thza, Thia, Bal, Fala, Pala, Dap, Agly, Pgly, Ina, Dipa, WMf,
Inic, I-1qc, 3-lIgc, C4c, 5-1gs, H ga, 4wmgc, Thn, a-Chpa, Ct, Nua, Pyp or
H s, AAZ cannot be a D- or L-isoner of20Pro, Hyp, Arg, Pip, hArg, Bip, Bpa,
Tic, Cmp, , Inc, Inp, Nip, Ppc, Hic, Thi, Tra, Crpi, Tpr, , lia, Ala,

Aba, Gba, CaBendrply, dosage levefs ofbetwelh 0.0001N, 1(&&h@k +Bod Tkueﬁght Th' a, Bal,
Fal a, Pal a, Inic, 1- 3y

Wnhf , C,
5-1gs, Htqa, 0%319% gd*‘mﬂg@%éﬂbﬁma@f?ﬁa%@r 3?"9’1@'%@%@3”‘9“?&1 AA |s a D or
L-i somer of Thr mp@erf&rd%%@Brﬁﬁgm@to @131@1@)0 T@@/kg'@ﬁaﬁb\l\@ '{Eg, yor of Ser;

at | east one of AA ., AAZ Soner of
R': and when"QjRRcap bﬁdﬂﬁnlﬂsrquas-@lagie:dgsetohdlv&eﬁemtmrsula;ug@pees or- G P, I

~l'~," 7403 Frovided f@dahﬁﬁdf&g%ld iséldtwnacceptabl e salt thereof. Yet another
enbodi nent of the nethod i1 ncludes the step of contacting the cells with a

peptide of For mulGPrepopnds pf the\mm invention candse ARS wekdeseSsed i wher ei n
@/O%nszgt?ﬁae e.rtthto%& tb%o%ﬁgfbfsta%geﬂ(%e)? ﬁosrea!,l%ﬁ d frqglﬁé he group
optional | y Jolwing assaysar omati c a-ani no acid; ~o wherein sai d optional ly
substituted aro ~.aM| id | ptlonall bst t ut ed th one or
nore subst i tuen@g%ﬁt? g%@ﬁgéﬁqq@ 5%”"8%?8’83%?% B?Eﬁfﬁ%&%l sting of
iga: ogeOanl\lOZrI 0 SQpb;, (S8Y,. sstabdty bnd éﬁzr@s)p@t bm@wlzs dét&ﬁlﬁédibskbfi@éhur%r(g%e 6) al koxy, |
‘Bz z n ent_or L-i soner _.of ‘an am no aci
sel ect ed frd'ﬁrlq ?H%n 8555};)%13&%%393{'1% tB#'ﬁ? Q}ﬁeﬁs raRsfeted withdhe $s4) | Phe,
Trp, and X- PeesptéSubtypet he D- or L-isomer of an optionally substi t ut ed
aromatic a-am no.l_sm d, wherein said optional I%/@substi tuted aromatic a-am no
I

acid is optional &&H&fﬁmfsaew%e%\gawone s UIRNOMIC &ag@eskl Act ed from

the group consiket PsXefnl Rabe@encor® nyl
(Cz. g) al Il[{)ynyl EE;:?O Igzl baﬁd %% NR9 m&%o g)&m tﬁébkﬂﬁtran@%?dséﬁéﬁm}’ an
S

opt i onal 1%y su fithsuentive seding ireoigm asst 230 bp @fﬁhﬁr?e-l@trau%abdﬁsglgm ng of
Lys, On, hlygs, mﬁﬂlﬁe&lbﬁQﬁ@B tIfl ARRer AR, fH@Fé%Pﬂ'ﬁchQ@A ﬂ%lgﬁleﬂ LY. and

4P|pAIa wherein the sid ecaln am no grou ona
subst i t ut ed S¥RF'ABED intadhe Bamidpsiteo ehlal QCM‘][&&T ite wredlios ’thle rﬁarrmajiaﬁ? AA5 i s

absent o2 &&]e%.oh pASHRS (1RbviRa p0%T EemeBoY HRRR s OiBagdl
Sar, Ser, &WQEIO) ”—%hrA W@ll)lgneﬁtpblyhé%e@rpg théalsst, Nebéptdlalvasor X- Phe;
20 obtained by transfection into CHO-K1 cells (American Type Culiure
Collection, Manassas, VA) (“ATCC”) using the caicium phosphate co-
precipitation method. The plasmid pRSV-neo (ATCC) was included as a
selectable marker. Clonal cell lines were selected in RPMi 1640 media
{Sigma Chemical Co., St. Louis, MO) containing 0.5 mg/ml of geneticin
25 (Gibco BRL, Grand Istand, NY) ring cloned, and expanded into culture.
The human sst, somatostatin receptor gene, isolated as a 1.7Kb
- BamHI-Hindlll genomic DNA fragment and subcioned into the plasmid vector=
pGEM3Z (Promega), was kindly provided by Dr. G. Bell (University of
Chicago, Chicago, IL.). The mammalian cell expression vector is constructed



- 4ifi0J ~nn3 s 10 15 -30 AA6 is absent, the D or L-isoner of R', an
aromati c a-amino acid, FS Phe, Phe, Thr, Thr(Bzl), Ser, Ser(Bzt), N0Y ZRhe;
AA'" is absent, the D- or L-isomer of R' or the D- or L-isomer of an
aromatic a-amno acid; AAe is a D or L- isomer of R; R is H E-,
E(OZS-, E(OC, EOCOC, or R'; R is a noiety of the fornula O HO R?
VN-(CHZ)s G~ OHOR? N J-(CH2)s Sor wherein RZ' is (C ~)alkyl and s is 1,
2, 3, or 4, Xin the definition of AAZ%and AAS is hal ogen, NOz, OH,

(C -6)al kyf, (C, 6)al koxy, nmono- or di-(C, -6)al kylam no, Bzl or O-Bzl; X in
the definiti by ioFerig thes 1o emH NGOt Grigniedit -ibloatdyipatieCresh)aibkoxy, nono-

o an or B REIRER 8 1 eGP Qe ot enleeStiant Rer T or m &
bond; and at traesfetticniotcoCHANS] cARbBusiag theAdsiciBmepHYSPRAB co-MEciditation
() acq aher o PRI RO GrUABRG 1950 MHGHESIBEGEE M WRTect od W ¢ h
car bobenzyl oxy, iTie human sst, was isolated at genomic fragment, and the complete
coding sequence was contained within a 2.4 Kb BamHI/Hindill fragment.
The mammalian expression plasmid, pCMV-h3 was constructed by inserting
the a 2.0 Kb Ncol-Hindlil fragment into the EcoR1 site of the pCMV vector
after modification of the ends and addition of EcoR1 linkers. A clonal cell

10 line stably expressing the sst, receptor was obtained by transfection into
CHO-K1 cells (ATCC) using the calcium phosphate co-precipitation method.
The plasmid pRSV-neo (ATCC) was included as a selectable marker.
Cional cell lines were selected in RPMI 1640 media containing 0.5 mg/ml of
G418 (Gibco), ring cloned, and expanded into culture.

15 The human sst, receptor expression plasmid, pCMV-HX was provided
by Dr. Graeme Bell (University of Chicago, Chicago, IL.). The vector
contains the 1.4 Kb Nhel-Nhel genomic fragment encoding the human sst,,
456 bp of the 5-untranslated region and 200 bp of the 3'-untranslated
region, cloned into the Xbal/EcoR1 sites of PCMV-HX. A clonal celi line

20 stably expressing the sst, receptor was obtained by transfection into CHO-
K1 cells (ATCC) using the calcium phosphate co-precipitation method. The
plasmid pRSV-neo (ATCC) was included as a selectable marker. Clonal cell
lines were selected in RPMI 1640 media containing 0.5 mg/ml of G418
(Gibco), ring cloned, and expanded into culture.

25 The human sst; gene was obtained by PCR using a A genomic clone
as a template, and kindly provided by Dr. Graeme Bell (University of
Chicago, Chicago, IL). The resuiting 1.2 Kb PCR fragment contained 21
base pairs of the 5'-untranslated region, the full coding region, and 55 bp of
the 3'-untranslated region. The clone was inserted into EcoR1 site of the



HONNOONI ~N/NHN O (A)aeg _ Ly
N-(2- am noet hyl) - N- (2- adeni nyl - 1- oxo-ethyl )-glycine - 4 ."0". 2p30Y 34003
(C(z))aeg (C)aeg where the amino group of the cytosine noiety is protected
wi th carbobenzyloxy, U~ Nt ~>- O vi.e., NHz (C aeg

N- (2-am noet hyl ) - N- (2-cytosi nyl -1-oxo-ethyl)-glycine s (z))aeg (G aeg

where the am no group of the guanine noiety is protected with
car bobenzyloxy, i.e., ONNHz ONNN2-NII O (G aeg

N- (2-am noet hyl ) - N- éZ- guani nyl - 1- oxo- et hyl) -gl ycine (T)aeg

N- ( 2- ami noet MgsMidNPB3SKhyni Mipe -irseoix avaet feybyeral i Bet. 2 KAMindlil-Xbal

L R G P Fifon xpression vt coa
LA o 1- ool oherans. 1o rar Bt Lo aa abar yas sbteined by Lansfecton | pac an
am noal kyl C'H{ODWW@ Sg‘sd(;‘gfé@/)hés'f%rtﬁﬁl e@lItEN- pmephatecoipreciiationn n is 2 -
4 2 o 1. bengyl bl Roct o SR AT O h s (e aCa Mectaoie, o
CH3- C(O) - ; maXCFF. E%or‘ga{pcs;}i npgaverg selciesl in RPMI 1640 media containing 0.5
- mg/ml of G418 (Gibco), ring cloned, and expanded into culture.
CHO-K1 cells stably expressing one of the human sst receptors are
grown in RPMI 1640 containing 10% fetal calf serum and 0.4 mg/ml geneticin,
10 - Cells are collected with 0.5 mM EDTA, and centrifuged at 500g for about 5
minutes at about 4°C. The peliet is resuspended in 50 mM
Tris[hydroxymethyllaminomethane hydrochioride, pH = 7.4 at 25°C, ("Tris
buffer"), and centrifuged twice at 500g for about 5 minutes at about 4°C. The
cells are lysed by sonication and centrifuged at 39,000g for about 10 minutes
15 at about 4°C. The pellet is resuspended in the same buffer and centrifuged at
50,000g for about 10 minutes at about 4°C and membranes in resulting pellet
are stored at - 80°C.
- Competitive inhibition experiments of ['*I-Tyr""|SRIF-14 binding are run
in duplicate in polypropylene 96 well plates. Cell membranes (10 o
20 protein/well) are incubated with ["I-Tyr'")SRIF-14 (Dr. Tom Davis, Univ. of
Arizona, Tuscon, AZ) (0.05 nM) for about 60 minutes at about 37°C in 50 mM
HEPES, 0.2% BSA, 2.5 mM MgClL,.
Bound from free ['*I-Tyr""ISRIF-14 is separated by immediate fitration
throug‘h GF/C glass fiber filter plate (Unifilter, Packard, Meriden, CT)
25  presoaked with 0.3% polyethylenimine (P.E.l.), using Filtermate 196 (Packard)
cell harvester. Filters are washed with 50 mM Tris-HC| at about 0-4°C for
about 4 seconds and assayed for radioactivity using Packard Top Count.
Specific binding is obtained by subtracting nonspecific binding
(determined in the presence of 0.1 uM SRIF-14) from total binding. Binding



15 zo 25 Achtraps-1, 4-Di am nocycl ohexane4- Acha3- (4-am nocycl ohexyl)

al ani neAds1- Am no- deoxy- D- sor bi t ol aegAm ~oet hyl gl yci neAgl yAl | yl-gl, yiXl heZigepl

- Am no- 4- (2-hydroxyethyl) Piperazi neAi b2- Am noi sobutyric

Aci dAi c2- am noi ndan- 2- car boxyl i ¢ aci d5Ai g5- Am no | soqui nol i neAl | aAl | antoic

aci d4- Ancha3- ((4- am nomet hyl) cycl ohexyl ) al ani neAnpl- Anmi no- 4- net hyl pi perazin

eApa2, 3- Di am nopr opi oni ¢ aci dApi 1- (3- nopropyl)

i m dazol eBal 3- Benzot hi enyl al ani neBi p4, 4" - Bi phenyl al ani neBOCTer ti ar ybut yl oxy
al ani neBzl t he benzyl

car bonyl Bpa3 bi phen
r adi cal Bzop4? dé@nﬁ'@ rﬂ%ﬁélbﬂl W%@%@Sﬁﬁd?qf\ﬂ@eﬂ regrepYRy lenelysis (Data

aci dCar Car noainag S8 ZraItd enzy | fi¥cular D
r adi cal Cha3- Wc?ohexyl al ani nea- Chp aar ﬁggr(]:%q."teﬁexylnp%ear?? 0élcet and

acidGtcitri mf\mﬁﬂﬁoﬂéﬁbbWﬁﬂmlq& ﬁ@tﬁrrtina@Cnpl 4- Car boxymnet hyl pi per azi neCpa
roos 335 10° 15 Phst ey CORRMRE oL R AERa I AN Bk S B s phe
700s -33 5 10 15 Dap Dapy o B E@J‘H‘%d?r FS Phe
Fal a FMOCsFppni@gbaist¥fes orrrostatn BB riviedif)/he idlowify ddsug. HOAT Htic Higa Hyd
2, 3-Di am nopr opi g inhe di chLoronet hane

Di et hyl gl yci ne D-& u@g@%#ﬁé?gn@aﬁoBﬁg%lﬁgc‘aﬁ% ular Production

2 2 D|E| ﬁdf) 4- (Fj’yr i lld@e!'g!l @eilzt zxpramuﬁb mun;mps@miloetdﬁw EBRIAe 49l gupype! f or mani de
3 (Pent a1 | uolSSRSTSIAE PR 2R, FSfianriibrs. R REsy P48 bony|

1- (4- Fl uor ophead wtpm@% aeztaneamsactrhﬂm)yrme Afédmrﬁqﬁdﬁéhq@dnﬁé edEioi ¢ acid
O (7-azabenz 3-tetranet hyl uronui m hexafl uor ophosphat e

O (benzot'Pi a%(orel Ieiv"pf”Te@ 3.t etranet hyl uronui m hexaf | uor ophosphat e

‘Hydr oci nnami ¢ acncdelnsBanohewbngf\n@n QR GyaAhkd)2 hﬂ{&cwtoeﬁ WA ke~ fdddy oxyethyl)
pi per azi ne hono| y5| ne Rﬁ’ig/llr oxy- 7- azabenzotri azol e

1,2, 3, 4- t et r H{E# oif 88U |1ﬁ4—07mﬁ9@r‘65t@' 0% B Hb e sunptgraented with
4- Hydr oxy- 7- Bishih UIsRBEY Y Imelnghal e NEIERALY AV Addeadthd ILIEalAgie - 4

TT T 8 2008 incubated for about 5 minutes at about 37°C. Cyclic AMP production is
16 stimulated by the addition of 1mM forskolin ("FSK") (Sigma Chemical Co., St.
Louis, MO) for about 15-30 minutes at about 37°C.

The agonist effect of a compound is measured by the simuitaneous
addition of FSK (1uM) , SRIF-14 (Bachem, Torrence, CA), (102 M to 10 M)
and a test compound (10™ M to 10° M). The antagonist effect of a

20 compound is measured by the simultaneous addition of FSK (1pM) , SRIF-
14 (1 to 10 nM) and a test compound (107 M to 10°° M).

The reaction medium is removed and 200 ml 0.1 N HC! is added.
cAMP is measured using radioimmunoassay method (Kit FlashPlate
SMPO01A, New Englénd Nuclear, Boston).

25 Compounds of the instant invention can be and were assessed for its
ability to bind to a neuromedin B receptor according to the foliowing assay.

Celi Culture: Balb 3T3 cells, expressing the rat NMB receptor, were
obtained from Dr. R.T. Jensen (National Institutes of Health, Bethesda, MD),

- and cuitured in Dulbe'cco's modified Eagle's medium ("DMEM") containing



34 s 10 ~.s zo Hyp4- Hydroxyprol.nei aaN N

(3- Indolylacetyl) L- Al ani nel i a2-1m no-1-im dazolidine acetic aC|ﬁVﬁéh+ﬂms
(3-Indol yl acetyl) - L- Phenyl al ani nel ncl ndol i ne- 2- Car boxyl i ¢

Aci dl ni cl soni coti ni ¢ aci dl ni pl soni pecoti c aci dl pa3-1ndol e Propionic

Aci d1-1qgcl-1soqui nolinecarboxylic acid3-1qc3- |soquinolinecarboxylic

aci d5-19gs5-1soquinoline sulfonic Acid R3 Lys(N\ Rg Lys with its s am no
group substituted with R3 and R Lys(di2kt) Lys with its s am no group

di substituted by two ethyl groups Lys(iPr) Lys with its s am no group

][mnos:Jbst i t U036l Tetgl- @aif sesomr 0Byhg/a oﬂml’vaqemcapne@mbn@w&bé mamtzﬂ@ed)f the
ormul a HS-

p- (mer capt ogﬁ%ls;(%%%ﬁq %ﬂeﬁtméﬂti"é'ﬁé’fé?/ @Qégﬁ%l‘@"( cHz) n’ (CHZ) nSH fornul a

~~---~~, Wher Rddidigand BingAGH NiémbiandeP c a
rrercapt oal kyI carb drgl C aclln § thm a@?ﬁuﬁe@k‘;ﬁréyareé’ fo?éor&%fohéﬁaqndrvgl nnis 2
6; Sﬁ-ﬁ%{ﬁﬁ

gggomggrﬁjz%pq%_of the cellg in 20 ml of ice- cold 50 mM
p- (mer Ca%t Oa#rlé\(ll-lﬁl( wfh QOBNrﬁJnI@H ﬁ’ol?ﬁ&??\ﬂ@stﬁbrﬁ Rg(dTg%

~~~.."JI\~ formula , wherein ma ndependently,
0, 1, or 2. VRIHIRBSRBEasy Verernwased\iwing e Mentiifugation W&,(BDGQUS‘ICD ndmhty$) ni trogen

O T T
aci dNal 3- ( 2-Mgiphtand §.1% BEAnEGr asshpsaiquoted vi ral wenelincabatddlivathi (@S ot i ¢
?;rl( ﬂINl) enor | eygi 165?—%?!“0%%351?1“{2580 %‘f/jmdn%l!?’ﬁle%hgnﬁa nd Kllucfégr ' océ!tocnaI nor nithine
) 10 w:th and without 0.05 mi of unlabeled competing test peptides. After
incubation (30 minutes, 4 °C), the bound ['*1-Tyr"lbombesin was separated
from the free by rapid filtration through GF/C fitters (Brandel, Gaithersburg,
- MD), which had been previously soaked in 0.3% polyethyleneimine. The
filters were then washed three times with 5-ml aliquots of ice-cold 50 mM
15 Tris-HCI, and the bound radioactivity trapped on the filters was counted by
gamma spectrometry (Wallac LKB, Gaithersburg, MD). Specific binding was
defined as the total ['"®I-Tyr‘lbombesin bound minus that bound in the
presence of 1000 nM neuromedin B (Bachem, Torrence, CA). '
One embodiment of the méthod includes the step of contacting the
20 celis with a peptide of Formula (11):
S—S
(R'RH-AALAATAAT-AAL AR AAT AALAAL-R®
(N
or a pharmaceutically acceptable sait thereof,
wherein
25 AA'lis absent or the D- or L-isomer of an amino acid selected from the group
'consisting of R, Aac, Aic, Arg, Asn, Asp, Dip, GIn, Giu, Hyp, Lys, Mac,
Macab, Orn, Pip; Pro, Ser, Ser(Bzl), Thr, Thr(Bzi), Pip, hArg, Bip, Bpa, Tic,
Cmp, , Inc, Inp, Nip, Ppe, Htic, Thi, Tra, Cmpi, Tpr, , lia, Alia, Aba, Gba, Car,



ROnwthits amno group substituted with R3 and ki a
RPal 3- (3-Pyridyl)-al ani ne, unl ess otherw se -4 NOV 2003

i ndi cat ed2- Pal a2- Pyri dyl al ani ne3- Pal a3- Pyri dyl al ani ne4- Pal a4- Pyri dyl al ani ne
Pap4' - Pi per azi noacet ophenonePenpeni ci | | am nePgl yPr opar gyl gl yci nePhgphenyl gl
yci nePi ppi pecolinic acid fa~v 2cc~ -36 4-Pip-Aa 3-(4-piperidyl)alanine
4-Pip-Ady (4-piperidyl)glycine Pnf para-N tro-phenylal anine (i.e.,

4-Ni tro- phenyl al ani ne) Ppc 4- Phenyl pi pgy-i di ne- 4-carboxylic Aci d s Pyp
3-pyridine propionic acid Sala Styryfal anine Sar sarcosine (i.e.,

N-net hyl gl ycwéle)ag hhxﬁhhﬁer:@inﬁ W&%CTQmZAZ:'a' ?Qy wh@wﬁéa Pala, Dap,

3-Thi a3-Thi e | ani neT 3, Tet r ahy -n?P hoi'c

aci dThncl, 2, 39141 \‘Pgtyrmw@nﬂqcb&rﬂainmhm, gdabd4e Pdds, Hiqa, 4-Mqg, Thn, o-

act dThzad- Thi-az0! & AN GFYR T broptodal b B b RS 4R hagear boxyl i ¢
Tnpa3- (p-t hi 0nwhér;dlrpisardybptmlaﬂgnlsnbémaad(epatnlatn@mqanmb) a@d amdpaiﬁmiﬂ]hl opr ol i ne
TraTranexam c aci dTr.PaTr \éﬁt ani ne20 X- Phe hen | al ani

e 0-
m subst i t Bent sSYOSERHEY VBB PPENE! IR Sébgpue’ﬁ Q?'%Oﬁ?cg f%ﬁe‘r‘?ﬁl fOét‘lpanl ne z
car bobenzyl oxyc&%tmgsifhatog@ﬂ o) @mf@nnﬁggwypqd: gmwgbggbmy @Al t of a
conpound zs cover ed forml a (f) into a patient whose di sorder ari ses
f rom bi ocheni cand h'@tRw ty induced by NVMB or sonmatostatin is also within the
present '”Veﬂhh%“?bée'ﬁt B feID- vm%@mbhefon@eaimcs%&@d RERVMhE@fbdpn the form

of pharmaceuti cal acceptable salts ., acid addition salts, or netal

conpl exes, eCQPSIStWiQth R, éc, Are olrhCEbH'"St H‘é!DI PRrE Fs-PheuBie. zﬁ"Pv@Pe%aﬁ'bﬁes of acid
addi tion sal I S I Vv J gant i ds 'such as
‘acetic, I1§1ct| ,‘% ‘?%Déﬂﬁ B2, TI? OmFgm"ﬂC Vnﬂ-%ﬁg ng Hggc@?b?% Lfgc.ﬁﬁl c,

benzoi c, pal hat Ata, /%iua)é?:lva: ,Caralipas yliba,clnipt, anay Mm ﬁ@nh.aﬁeiguwﬁlmﬂchzar
toluenesulfo I f t cid or

car boxynet hyﬁh%eﬁgh%ééée%ﬁﬁ%m@ %‘{Kﬁ “l' Hor E%ﬁ?8§§@?dqa§u%wys%§§

hydr ochl ori c54dqs,dHtday diridhc.ohie, @dihgpa, i, fNua cargic Pylp:&A° phidhe Hdr o Laci d.

O her features and_.advant ages i nvent i b par ent
fromthe fol FOMHE FRTING: §E %SSIFCEéﬁeP?fPZSQer%W 8?1%6 'i"ﬁe?ftéys m}gm so from
the cl aing. Peni Fpdehd a;mpd that one skilled in the art can, based on the
description herein, utilize the present inventio its fullesb extent.

The: —o'f ol | offAtes 8 L EoBRDBIAHBIED 27 SEEid T e TOUP SRS oo

nmerely illuskfafy, mmeﬂﬂflprméwrﬁt Bisl MRisORAfJ Bid, e, Pier Dipf ShiaeAgdiascl osure
in any way whatsoever e documents cited herein are hereby

i ncor por at ed Thya.r Bfier BalcEaibEBeiR) PTH@EN artionply priEstituiederamalior @IS ~s 1n a
preferred en‘%% | ment the invention features a conpound according to Formula
1, wherein is absent, Ac-D-Phe, or the D or L- isoner of R', Pip,

Pro, or Ser, owhefeiraisaisr onmﬂaﬂy e&uaailtntedaanomaslel eanvep facsins etigedyip

consi sting of CpaL,: .

from the group consisting of halogen, NO,, OH, (C,Jalkyl, (C,.)alkenyl,
(Cz Lalkynyl, Bzl, O-Bzl, and NR*R",
AAS is a D- or L-isomer of an amino acid selected from the group consisting
25  of 4-Pip-Gly, 4-Pip-Ala, cis-4-Acha, trans-4-Acha, trans-4-Amcha, hLys, Lys,
Orn, hArg, Bip, Tic, , Htic, Dip, Sala, Aala, Thza, Thia, Bal, Fala, and Pala,
wherein the side-chain amino group of said amino acid is optionally mono-
or di-substituted with R®* and R*;



20 AAZ is Aic, Pal, Phe, FS Phe, 4-NQZ Phe, Trp, Tyr, Phe(4-0O Bzlj)unor
absent; AA" is the DD or L- isonmer of an amno acid selected from g e élqﬂgup
consi sting of Pen, Cys, hCys and Tnpa; AA is the D- or L-isoner of Trp or
of His; AAS is Lys, hLys,  N-Me-Lys, Orn, cis-4-Acha or 4-Pip-Ala; zs AA6 is
the D- or L-isoner of an amno acid selected fromthe group consisting of
Cys, hCys, Pen and Tnpa; AA" is A3c, Adc, ASc, A6c, Abu, Aic, (3-Ala, Gaba,
Nl e, FS Phe, Phe, Pro, Sar, Ser, Thr,~2%¥hr(Bzl), Tyr, Val or absent; and AAB
-is R', Nal, Thr, Thr(Bzl), Tyr, Phe(4-0OBzl), or absent; T~ ~~"J ~DJ3
38 or a phaiide@uR- wal-isgmeac it abine axal telddied forh.thé groaproonsistiief er r ed

enbodi nent ﬁ%sjs?ﬁeg%%rﬁgf@%t%{qﬁs%a .compound according to the inmmedi ately

f or egoi ng, ere S P&t he D- or L- isoner of R', Pip or Pro,

or of an ar oWAtisabaest @na Do oaciisbrael E&udresminotid b@ie@é@lﬂr@n@m@a@&é ng of Cpa,
D p, Nal, Pal, Ppe i;)llri_]{qi1 ﬁc-P e; AAZ is Tyr, Pal, Phe, 4-NOZ Phe, Trp, or
absent ; AA3 GOSEUPE OHRY| Alg ABE. &5 ARC. Pb: Al B-p@, PrapBpa, Chapas i s Lys,
O n, or of s-Bed\abasa, M lleSLeu,Nal ONlel-Paf PRI FOPhEVSro05al &y s“e%'bs S A3C, Adc,
ASc, A6c, Abu, Aic, ~Ala, Gaba, Nl e, Phe, Pro, Sar, Thr, Thr(Bz BS Tyr,
Val . or abseH; TAWEzAA&P; N-Me-Trprivial, Nele-ValahArge Bita ik ntHtici Bipo Sals,

phar meceut i cdlhyTReC eRkaBheFaRl bafahgh@Rb.pnin anot her preferred enbodi nent
the invention features a conpound according’'to Fornmula |11, wherein AA is

R', Aic, HcaPAHP@bseRior twep( prljsomanef ampminoacid sglectsd ftom wngroupf an
R0 b, *5e R8RS 3B ST DR faNe S S Ria M 070
_ 10 Maaab, Ser, Ser(Bzl), Thr, Thr(Bzl), Tyr, Phe(4-O-Bzl), F;-Phe, and X°-Phe;
R" is a moiety according to the formuia
0
HO-RENCN*(CHZ);(%)% . HO"RQNCN-(CHZ);(:%—’*
wherein R?' is (C,_Jalkyl and s is 1, 2, 3, or 4; and
X is halogen, NO,, CH,, OH, Bzl, O-Bz! or CN:
15  provided that at least one of AA” or AA® is present.
Another embodiment of the method includes the step of contacting
the celis with a peptide of Formula (il1):
§—8
(R'R%)-AALAAT-AAT AAZ ARt AT AR AAT-AARAAT-R®
(1)
20 or a pharmaceutically acceptable sait thereof,
wherein
AA' is absent or the D- or L-isomer of an amino acid selected from the group
consisting of R", Aac, Aic, Arg, Asn, Asp, GIn, Glu, Hea, His, Hyp, Lys, Mac,
Macab, Orn, Pro, Ser, Ser(Bzl), Thr, Thr(Bzl}, Pip, hArg, Bip, Bpa, Tic, Cmp,
25 , inc, Inp, Nip, Ppc, Htic, Thi, Tra, Cmpi, Tpr, , lia, Alla, Aba, Gba, Car, Ipa,
laa, Inip, Apa, Mim, Thne, Sala, Aala, Thza, Thia, Bal, Fala, Pala, Dap, Agly,



AAz is Pal, Phe, FS Phe, Tyr, or absent; AA" is a D or L-isoner, q:&%/ﬁﬂ
hCys, Pen or Tnpa; ~3b is pal, 4-Pal, H's, Trp, Tyr, Phe(4- OBZI) w Q)r
R'; AA is a D or L-isoner of Trp or His; 2s AAS is Lys, N Me-Lys, On,
hLys, cis-4-Acha, or 4-Pip-Ala; AA6 is a D0 or L-isomer of Cys, hCys, Pen
or Tnpa; AA" is R', Adc, ASc, Abu, |13-Ala, Gaba, Phe, FS Phe, Ser(Bzl),
Thr, Thr(Bzl), Phe(4-0O-Bzl), or absent; L~ 0~20339 AA is R', Nal,
FS Phe, X-Phe or absent, wherein X is-#a ogen, NOZ, CH3, OH, Bzl or O Bzl;
~and AAe is R', Nal, Tyr, Phe(4-0-Bzl), or absent; or a pharnaceutically
accept abl e sﬁ’gty, irree Do, Mref, I, hlqnpﬁﬁtmomf:eﬁ-tcgdeﬂ)édﬂqmﬁ‘hnt &<hpayent i on-

featuresac und c d|n toth iately foregoin wherein AA is
R', Aic, %@%&?5‘0 tignally g %’Wéj?@a}ﬁy o5 MR Gt i ¢ aani no aci d
sel ect ed from Whér@‘ﬁ Qi eptitsialy Isﬂgstﬂute@pé‘%omlé'ﬁé o-Afiraheid 9 ptideEle, 4- NOZ
Phe, and Ac-4-NOZ Phe; ao AAZ |1 s Pal or absent; AA" is a D .or

L-i somer of CysuRsititysed: withgones oR: moma|su¥antlrﬂ%nts selgstedryfrom pie( graopBzl ), or
Phe, whergin F%:or\éstﬁé)(ﬁ%glogéﬁ‘ ND oH,TER; CAgéiHyF ééZalk&‘T% éﬁlﬁy@lASC AbL

ci s-4-Acha; ~s AA6 IS a somsro s or
Ser (Bzl), Thr,amhNRER") , Phe(4 O Bzl), Gaba, or absent: AA is Nal, X-Phe

or absentzo Fl% A9 D-Br I¥ordr o@?ﬁpa%n 8%%%8%@%5%%%& gﬁrgllé]}éoﬁsq&ﬁxgt abl e sal t

t her eof yet another pre erreqd nent thel t'ron atures a
conpound accof @yndGys. Pennijaaand/Tmpaerein AA' is Aic, Hyp, Cpa, D-Cpa, Nal,

by O B PR B 80 Bl Bl S 4 Ly
N- Me- Lys,10 Or oonditing, of ('S Adg Ryea F.-0he 4HR| NalAPal, 4-Pal, Phe, Trp, hArg, Bip,
Tic, , Htic, Dip, Sala, Aala, Thza, Thia, Bal, Fala, Pala, and X5-Phe;
AA‘is a D- or L-isomer of an amino acid seiected from the group consisting
~ of Trp, N-Met-Trp, B-Met-Trp, His, hHis, hArg, Bip, Tic, , Htic, Dip, Sala, Aala,
Thza, Thia, Bal, Fala, Pala, and an optionally substituted aromatic a-amino
15 acid; |
wherein said optionally substituted aromatic o-amino acid is optionally
substituted with one or more substituents each independentiy selected
from the group consisting of halogen, NO, OH, CN, (C-j)alkyl, (C,.
Jalkenyl, (C,,)alkynyl, Bzl, O-Bzi, and NR°R™;

20 AA®is a D- or L-isomer of an amino acid selected from the group consisting
of 4-Pip-Gly, 4-Pip-Ala, cis-4-Acha, trans-4-Acha, trans-4-Amcha, hLys, Lys
and Orn, and, hArg, Bip, Tic, , Htic, Dip, Sala, Aala, Thza, Thia, Bal, Fala,
Pala,

wherein the side-chain amino group of said amino acid is optionally mono-

25 or di-substituted with R® and R*

AA®is a D- or L-isomer of an amino acid selected from the group consisting
of Cys, hCys, Pen, Tpa, and Tmpa;

AAT is absent or a D- or L-isomer of an amino acid selected from the group
consisting of R", Aic, A3c, Adc, ASc, ABc, Abu, Aib, R-Ala, Arg, Bpa, Cha,



AA5 is Pal, Phe(4-0OBzl), Thr(Bzl), Thr, Sar, Gaba, |5-Ala, Adc; [ASGY ﬁ@]ﬁ
Abu, Aic or absent; AA6 is Thr, Tyr, Ser, FS Phe, Cpa, Nal, or D or e;
AA'" is Nal, Pal, or absent; and . G~ 0d 2003 40 AAB i S R'; or a
pharmaceutically acceptable salt thereof. In yet another nore preferred
enbodi nent the invention features a conpound according to the i mediately
foregoing, wherein s AA" is Cpa, Nal, Pal, Phe, Tyr or absent; AAz is Phe,
Tyr, Trp, or R'; AAis D Trp; AA is lxs, N Me-Lys, or cis-4- Acha; AAS is
Pal , Phe(4-0-Bzl), Aic, Gaba, A5c or absent; ~o AA6 is Thr, or D or

Liher A8 IDealeas Liand, PAPG A R ETBE %rv%%??% features.

thereof. In still éet anot her pre features a
i s conpound BucoPdPAY Tre NedderdilvaVal N-MasfabinArg BipnticRSHta;, @imigaent and the N

term nal am Néﬁaa’fsl'rié A PPF Fgfat gg{glaggixaghno acid together forman am de

bond; or a pharhmaceuticallTy actep P thereof. In still yet anot her
preferred erﬁb%drhamgtenm@ ACH.OH, O}NfB&aﬁrLﬂ)EB?zla conpound according to Fornmul a
[11, wher are absent and the zo N-term nal am no acid and the

C-term na arri %%Gagc?ﬂc%%g@?ﬁ%er”dFBWn - Qe B C-FFORCpHAT riceut i cal |y

accept abl e satlsenthereof. In a nost preferred enbodi ment the invention
features a cQopound a ding to Formula I, wherein said conpound is of
t he for ml aﬁﬁgbﬂ of NR'R

R" is a moiety of the formula

—\ O AR
HO-REN  N-(CHp;C—  HO- REN  N-(CH);§—=
o
or

10 wherein R* is (C, Jalkyl and sis 1,2, 3, or4:
provided that:

et least one of AA* or AA? s present;

when AA' is a D- or L-isomer of Pro, Hyp, Arg, Pip, hArg, Bip, Bpa, Tic,

Cmp, , inc, Inp, Nip, Ppc, Htic, Thi, Tré, Cmpi, Tpr, , lia, Alla, Aba, Gba,
15 Car, Ipa, laa, Inip, Apa, Mim, Thne, Sala, Aala, Thza, Thia, Bal, Fala,
' Pala, Dap, Agly, Pgly, Ina, Dipa, Mnf, Inic, I-iqc, 3-lqc, Cdc, 5-Igs, Hiqa, 4-

ch’. Thn, a-Chpa, Cit, Nua, Pyp or His, AA? cannot be a D- or L-isomer

of Pro, Hyp, Arg, Pip, hArg, Bip, Bpa, Tic, Cmp, , Inc, Inp, Nip, Ppc, Htic,- -~ """

Thi, Tra, Cmpi, Tpr, , lia, Alla, Aba, Gba, Car, Ipa, laa, Inip, Apa, Mim,
20 Thne, Sala, Aala, Thza, Thia, Bal, Fala, Pala, Dap, Agly, Pgly, Ina, Dipa,
Mnf, Inic, I-Iqc, 3- ch Cdc, 5-lgs, Htga, 4-Mqc, Thn, a-Chpa, Cit, Nua, Pyp
or His;
when AA’ is a D- or L-isomer of Thr or of Ser, AAa cannot be a D- or L-
isomer of Thr or of Ser;
25 at least one of AA!, AAZ, AA™ AAT, AA or AA® is the D- or L-isomer of
R and

when one of X? or X*is =0 or =S, the other is absent;



Ac- D- Phe-Tyr-cycl o(D- Cys- D- Tr p- Lys- Cys) - Abu- Thr- NH2; 2s

Nal - Tyr-cycl o( Cys- D Tr p- Lys- D- Cys) - Val - Nal - NH2; ~ L NOY 2003
Nal - Tyr - cycl o( Cys- D Tr p- Lys- D- Cys) - Abu- Nal - NHz;

D-Di p- Tyr-cycl o(Cys-D Tr p- Lys- D- Cys) - Abu- Nal - NH2;

Di p- Tyr-cycl o(D- Cys- D Tr p- Lys- D- Cys) - Abu- Nal - NH2;

Nal - Tyr - cycl o( D- Cys- D- Tr p- Lys- D- Cys) - Abu- Nal - NH2; - 4 x~d QJ 2003 -41
Di p- Tyr-cycl o(D- Cys-D Trp-Lys- D Cys) - Vgd - Nal - NHZ,;

Nal - Tyr - cycl o(D- Cys- D- Tr p- Lys- D- Cys) - Val - Nal - NH2;

cycl o( D- Phe- §y & vhuehaddd &1? a@é%t&;%%ﬁ&@'&%\%fp‘bu Thr)

Cpa- Pal -cycl o( D- Cys- D Tr p- I - NHZ;
" Cpa- Pal - cycl o( D- Cy8t Buijer LembidiQes) - ¢¥5¢hé\ladnemlda includes the step of

?%?Q)P ? L'eg.yﬁ'y%@?@@‘??geﬁ%“ﬁa? &@/&ﬁﬁ%‘ %\%Y NH2

Pal - cycl o(D- Cys-D- Trp-Lys-D-

Cpa- Pal -cycl o(D- Cys-D Tr D-,Cys) -1 3- AI a- Nal - 10

Cpa- Pal - cycl o( D- Cys-D-Tr %w*s 'Cgf‘é\ @%lTANa-I-AA\?HA}\T—AAB

Cpa- Pal -cycl o(D Cys-D Trp-Lys-D- Cys) - a- Nal - NH2; or

Cpa- Pal -cycl o( D- Cys- D- Tr p- Lys- D- Cys) - -Nal - NHZ; or a pharmaceutically
accept abl e swherdimer eof . | n anot her nost preferred enbodi ment the invention

features a 15.¢ und ,.ac or mula 11, wherein said conpound is of
the forml a: ﬁ‘éh %@Pg d'ﬂ%”LeyQ &) ainingzcidsplected from the group

Phe- Tyr - cycl Ocﬁr[%i@ﬁg-dDRﬂ md.mpcy@)sébts-eﬂﬂa NFR, Thr(Bzi and an

Ac- D Phe- Tyr ﬂé). (%§ Cys) -Abu Thr

Nal - Tyr - cycl 8‘(%&?@ lq_%a@rr@ )‘1‘%!”9!@"1 NHZ; zo

Nal - Tyr - gycl o(Whgrelt Iér@ onkyCESBst q-ami id is opti

Di p- Tyr - cyel of ot {/]S-M Sf)ﬁhi%:%bm%ﬁzammo acid is optionally

Nal - Tyr - cycl o(%lbg)/%ﬂ Wﬁg q_%ﬁsoDnW%)SUAbUUNatB @ddh; independently selected

D p-Tyr-cyclo
D p- Tzr Czcl OE@@/@E rJL];pO ﬁ&st:ﬁ@%ﬁiﬂ%’% @z,%(cﬂ)aikyl (C,-e)alkenyl,
Cpa- Pal - cycl o((&QﬁWEﬂ/"I’Kﬁ) -3/ 0XP; @lsD—B\ﬂparNaNRNHZ

%2 EZ: g;g: g%‘[} %(ﬁe@%rtﬁe Pyﬁr B}%ﬁi«% oﬁ%@ %Q?,{PO ﬁ'&é selected from the group

(3 z)) aegs cycdrs{sbn@ps RD; mrgqﬂﬁ-ﬁreu-i[syﬁ’}ar Rhe; N, ahkX°_Phe;

E D- Gpa-cyel 0(,9(515% pr ow |so%1e(’yo§)an op%oMJy sull_:a%tltuted aro%atcl;c &Ean%gggmdélz
wherein said optionally substituted aromatic a-amino acid is optionally
substituted with one or more substituents selected from the group consisting
of halogen, NO,, OH, (C, )alkyl, (C, )alkenyl, (C24)alkynyl, Bzl, O-Bzl, and

20  NR°R'®
AA*is a D- or L-isomer of an optionally substituted amino acid selected from
the group consisting of Lys, Orn, hlLys, ciS-4-Acha, trans-4-Acha, frans-4-
Amcha, 4-Pip-Gly, and 4-Pip-Ala,

wherein the side chain amino group of said optionally substituted amino

25 acid is optionally substituted with R* and R*:

AA® is absent or a D- or L-isomer of R'", A3c, Adc, ASc, A6c, Abu, Aib, Aic,
-Ala, Bpa, Cha, Deg, F;-Phe, Gaba, lle, Leu, Nal, Nie, Pal, Phe, Pro, Sar,
Ser, Ser(BzI), Thr, Thr(Bzl), Trp, N-Me-Trp, Val, N-Me-Val, or X°-Phe;



Pal - cycl o( D- Cys- D- Tr p- Lys- D- Cys) - A5c- Nal - NHZ; -4 NOY 2003

Cpa-cycl o( D Cys-D Trp--Lys- D- Cys) - Abc- Nal - NH2;

Cpa- Pal -cycl o(D- Cys-D Trp-Lys-D-Cys) -1 3- Al a- Nal - NHz;

Cpa- Pal -cycl o(D- Cys-D Trp-Lys-D-Cys) - Sar-Nal - NH2; s

Cpa- Pal -cycl o(D- Cys- D Trp- Lys- D Cys) - Ai c- Nal - NHZ;

Cpa- Pal -cycl o( D- Cys- D Tr p- Lys- D- Cys) - Gaba- Nal - NHz;

Cpa- Pal -cycl o(D- Cys- D Trp- Lys- D- Cys) - Peo- Nal - NH2;

(T)aeg-cycl o(D- Cys-D- Tr p- Lys- D- Cys) - (A) aeg- NHz;

Cpa- Pal - cycl p@bisyisseit, -ﬂ“@DLWSI: i2of)es bf R"’Car'l\'ﬁliohwﬁgu Afino acid, F,-Phe,
Cpa- Pal - cycl %Dﬁ{ Lys- D- Oys) - Nal - NHZ;

Pal - cycl o( D- €8 rTFB( Sﬁ?—’@%’szﬂapf NHEhe

Pro- Phe- cycl a(Cysatideht hd-BS oft @6 er¥?|-'i“m§1e D- or L-isomer of an aromatic

Pr o- Phe- cycl o( D- Cys- D-"Tr p- Lys- Cy
Pi p- 4- NO2- Phé—ﬁﬂ?kﬁlp@@lﬁ.(ys D Trp- Lys D-Cys)-N e-NH2; ~s

G P 1.D- Thr ( Bzl C NHZ;
EC% Zgg PZF cyc o(%D%FLgEP"Br{fys 'D- ggg Th:Eleg EG% Zgg NHZ;

Pr o- Phe- c( D- 8y s I B+, f{(Q):8-, B(CYG) ENIGE-PheRNH2;

Pr o- Phe- c( D S3 -Thr-N e- NH2:

Pr o- Phe- ¢(D- E@EW&@% %B - Thr - Phe- NHz: 20

Cpa- Phe- c(DQ/s D Trp- Lys-D- Cys) - gba NH2;

Cpa- Phe- c(D- Cys-D TRpal ba TWO—NHN —

Pi p- Phe-c(D Cys- D bR@%E@ N(CHz)S

Pi p- Phe- c( Cys-D- Tr p- Lys- Cys) - Gaba- NHZDror

Pr o- Phe- c(DMhmﬁW‘w$1%@@mT§rs-NuZ3 ad:or a phar maceutl cally
accept abl e s her nost ref erred enbodi nent the
i nvention®fe tth S?QQ%BMZE%[E@%&%FE@'QQS”F% mP CrelalkihéEei n said
conmpound i s Qé[kbkye narorgt ai-(O\a)atigleehing, BABE olg# - D- Tr p- Lys- Cys) - Nal - NHz;

41~ 7 9983 definition of AA® s halogen, NO,, OH, (C,-)alkyl, (C,-)alkoxy,
mono- or di-(C,-;)alkylamino, Bzl, O-Bzl, or NR9R1°
provided that:
15 at least one of AA" or AA? is present;

when AA'is absent, AA? and AA? together form a bond: and
at least two of AA®, AA® and AA’ are present;
or a pharmaceutically acceptable salt thereof,

20 : ABBREVIATIONS:
(A(z))aeg (A)aeg where the amino group of the adenine moiety is
protected with carbobenzyloxy, i.e.,

H,N

Q/\oj\jz:t’\-?\)\

(A)aeg N-(2—aminoethyl)—N-(Z-adeninyI-1 -oxo-ethyl)-glycine



- (T)aeg-cycl o(D Cys-Pal - D Tr p- Lys- Cys) - A

D- Nal - cycl o( D- Cys- Tyr- D Tr p- Lys- Cys) - Nal - NH2; ~ L NDY o8
D- Phe- cycl o( Oys- Tyr - D- Tr p- Lys- Qys) - Thr - NH2; D- 4- NO2 nUY 2803
Phe-cycl o( D- Cys- Tyr- D Trp- Lys- Cys) - Nal - NHz; Ac-D- 4- NO2

Phe-cycl o( D- Cys-Tyr-D Trp-Lys-Cys)-Nal -NH2; s D 4-N02

Phe- Pal - cycl o( D- Cys- Phe(4- O Bzl ) - D- Tr p- Lys- Cys) - Tyr - NHZ;

Cpa-cycl o(D Cys-Pal - D Trp-Lys-Cys)-Thr (Bzl )-Tyr-NHZ, D 4-NO2

Phe-cycl o( D- Cys- Pal - D- Tr p- Lys- Cys) - Thr31TFyr- NHZ; D- 4- NO2

Phe-cycl o( D- Cys- Pal - D- Tr p- Lys- Cys) - Thr (Bzl ) - NHZ; D- 4- NOZ

Phe- cycl o( D- ©fh#eg - D{(Tlaeg wrerdtheya)ing lgrdupzdf thel yytodiimotety I3 4- NO2

Phe-cycl o( D- Cys- Tyr - D, - Lys- Thr (Bzl)-Tyr-NH2; 4-N02

Phe- cycl o( D- Cys- Pal - ngtg"t%?@'@/?égb%@ ) Tyr - NHZ :

D- Nal - cycl o( D- Cys- Pal - D- Tr p- Lys Q/s) Thr( Tyr

Pro-cycl o(D- Cys-Pal - D Trp

Cpa- cycl o( D- Cys- Pal - DTr ) « 4@\(’

Ser (Bzl ) -cycl o( D- Cys-.Pal - p Lys r NHZ

(T)aeg-cycl o(D Cys- Pal - DTr p-Lys- D s) Thr( |) - Tyr< NH2O

(A) aeg-cycl o(D- Cys- Pai - D- Tr p- Lys- Cys) - Thr ( Bzl ) - Tyr - NHQH
(G aeg- cycl o( D- Oys- PafeDTrp Lys- Cys) - Thr (Bzi ) - Tyr - NH2; ?

T -cycl . 20
RIECSE A P S el
(T) aeg- cyxl %/ﬁ’te@}mlﬁonmt(nazfltwvs gyaningmoiety is

T) aeg- cycl o( D- T %@% B 1) - Tyr - NH2;
ETg Z:g- ggl 8% D gg I(DaF- D rpipwg%@g&(@erx}& ") -ZTg/r - KJer
(T)aeg-cycl o(D- Cys-Pal - D-Tr p- Lys- Cys) - Pi®e(4- O- Bzi ) - Tyr- NH2; 2s

(T)aeg-cycl o( D Cys- Pai - DTrp Lys- 6ysH
D Cpa- cycl o( D- Cys- (T)a R Tr p- Lyg- Cy
(C) aeg-c(D Cys-Pal -D T# \:b-

D- Cpa- c(D- Cys-Pal -D-TrQ -DQ/S)TIIEIIr(Bz )-Tyr-
(T)aeg-c(Pen-Pal -D Trp-Lys-D Cys) Thr (Bzl)-Tyr- NH2;
(T)aeg-c(D Cys-Trp- DTr -Lys- D&g&Thr(le% Tyr - NHz;
(T) aeg- c( D- ¢733%the- DPﬂr -angigoethl- My (Prayesiny}-1 -pye-ethd)-glycine

T -c(D 5
S e R
aeg-c al - 1
(EeRae S Dy
aeg-c s-Pal -D-Tr
(T) aeg- c(D &bz Pal - D- T-v“pﬂmqé @c@pemfﬁheﬂazdrbe)@h&')amdNHz ~0
Do 42 g T D T BRG Sl i
I(c) ae(g-[}cg} Qe PB(_aTD Z—f{mlhglj@tlﬁa@?)ﬁfﬁhrls ( le )T Ty;\I NH2
na- ¢ S- r . - z r
Mhf - ¢( D- @s-’%ﬁe D Tr Balé@!rﬁa%@%@r?ﬂ’f!}("sfrﬁgd ef{]:lpe F\W@Ulq dN=(CH,)~
NIa. c(D Ore-Pho- D Tr polra by Gray T TR( 2l ) - Tyr - N
Pyp- ¢(D- Cys/H&- D Tr d““ﬁ‘é&)’%‘%@) Thr ( Bzl ) - Tyr - NH2:
- ¢(D- Cys- Phe-ApalT p- LySNQ4Q/rﬁ%DE@ﬁ£o% 1[%]al aneNHZ
(T)aeg-Pal -c(D Cys-D- Trp-Lys- -Tyr-NHzZ; 20
(T) aeg- Pal - &{D- Cys- D#-apvm%b@nleslpmmen ) Thr - NH2;

(C) aeg- Cys-D Thr (Bzl ) - Tyr - NHZ;

(T) aeg- [éb'l'rg-(bclé}([}qs %Aﬁliyshg% %‘Thr(BzI) Leu-NH2; or a pharmaceutically
acceptable &t thereaetyllie. SEHBIC(@@t anot her nost preferred enbodi nent the
invention features 25 a conmpound according to Fornula I1l, wherein said
conpound is of the formula: Hca-cycl o(D Cys-Tyr-D Trp-Lys-Cys) - Nal - NHz;

Ac- Nal - cycl o(D- Cys- Tyr-D- Tr p- Lys- Cys) - Nal - NHZ,; _ _

Ac- D- Phe-cycl o(D- Cys- Tyr - D- Tr p- Lys- Cys) - Nal - NHZ

-IJe ion zoos -44



- ~ t~DV 2QD3 -46 (T)aeg-cycl o(D Cys-(~)ae~-D Trp-Lys-Cys)-Thr(Bzl) - Tyr-N
H2; (T)aeg-cycl o(D- Cys-Pal - D- Tr p- Lys- Cys) - Ser ( Bzl ) - Tyr - NH2; -4 ROV 2003
(T)aeg-cycl o( D- Cys-Pal - D- Tr p- Lys- Cys) - Phe(4- O Bzl ) - Tyr - NHz;

(T)aeg-cycl o(D- Cys-Pal - D Tr p- Lys- Cys) - A5c- Tyr-NHz; s

(T)aeg-cycl o( D- Cys-Pal - D- Tr p- Lys- Cys) - Abu- Tyr - NH2;

D Cpa-cycl o(D- Cys-(T)aeg-D Trp-Lys-Cys)-Thr (Bzl)-Tyr-NHzZ,

T) aeg- cycl o( D-Cys- Pal - D- Tr p- Lys- D- Cys) ¥2Fhr ( Bzl ) - p- Me- Phe- NHZ;

Ac- (T)aeg-cycl o(D Cys- Pal - D- Tr p- Lys- D- Cys) - Thr ( Bzl ) - Tyr - NHz;

(T) aeg- cycl ofBR Cys- PaltrabsTh, g-Digmirbce@ishexdak - NH2; ~o0

(DA)nggCZ;LF(()%}&/ nglé}g%wogvg%%é?mﬁﬁr(BzI) Tyr-NH2; or

(C) aeg-cycl ofBsCys- Pal +Bmifopddaxg-DPs&Xadl- Thr (Bzl ) - Tyr-NH2; or a

‘pharmaceutical ly accep%_ﬂabl e salt thereof. In still another nost preferred
enbodi ment t AEYi nvent iI*SANPREYIGVERe, ~s conpound according to Formula IV,

wherei n sgi da ound 4 cidehe fornul a:

cycl o(Trp- DTrggnEys Phe -O- Bzl )-Phe-(T)aeg); cyclo(Trp-D-Trp-Lys-Pal -Phe
-(T)aeg); orAB§RI o( Phel-PRéOA-TRYHieyathy)) PPEEZE 20 or a pharnmaceutical |y
accept ﬁbl e Zmbt there(y‘AmﬁB%PO?ﬁ@ng&dG: PEPTI DES Peptides were synthesized
on Rink Am de MBHA resin -

4' di met hoxyphny| - anczét’ﬁinﬁmﬁ’ﬁﬂmayrbw@ﬁawsiacet am do- nor | eucyl - MBHA zs
resin), usin AR st anday gl |k g% prot ocol of FMOC chem stry and cl eaved
with a TFA/ P enoI/HzO/tr| I sopr oyl SI ane (83ml/5g/10ml/2m ) m xture.

Pept i des 19wer Alizycl i zed\lianto@H8EN HZO (5m /5m ) usi ng EKATHI OXT"' resin

( EKAGEN Cor pgrat i,on, San, car |f|edonC8S|I|ca(Ra|n|n
I nstrunents %o’aeﬁér%obur%n,‘l%ﬁ',"% ﬁﬁ/dgﬁ%@g {r\ cal, Wal nut Creek, CA), -
5. td 0 U 208847 usi r‘ig&mmt—zbmethylphﬂér@zﬂe%trl fluoroacetie. acid buffers.

- Honpgenei ty asses anal yti cal PLC and mass spectronetry and was
det er ni ned t>§la e >95Y% if%dp%'ﬂﬁ?PrB ! f”icd"@I Pepti des having general structure

~S-S Api 1-(3- Ammopropyi) imidazole

15  Bal 3-Benzothienylalanine
Bip 4, 4’-Biphenylalanine
BOC Tertiarybutyloxycarbonyl
Bpa . 3-(4-biphenyl)-alanine

Bzl the benzyi radical

20 Bzop 4-Benzoylphenylalanine
C4c Cinnoline-4-Carboxylic acid
Car Carnosine
Cbz carbobenzyloxy radical
Cha 3-Cyclohexylalanine

25 o-Chpa Alpha-cyclohexylphenylacetic acid
Cit citrinin
Cmp 4-Carboxymethyipiperidine
Cmpi 4-Carboxymethylpiperazine

Cpa 2-, 3-, or 4-chloro phenylalanine, unless otherwise indicated



(RIR2) ~1 ~2 ~3 ~4 ~5 ~6 ~7 ~6 RS 5 (Il) or ~5 S (Rl R2)-~1 ~2 ~3 ~3-~4 ~5
~6 ~7 ~T ~8 RS (Ill) ~o that is, having a cyclic tetra- or pentapeptyly 2003
backbone, were synthesized on R nk Am de MBHA resin,

(4-(2', 4" -di nmet hoxyphenyl - Fnoc- am nonet hyl ) phenoxyacet am donor - | eucyl - MBHA
resin), followng a standard solid phase protocol "of Fnoc-chem stry until
the desired peptide was assenbl ed. Fi_ @I_ cl eavage/ deprot ecti on was achi eved
by the treatnment of the peptide-resin ~5 with a cocktail of

TFA/ Phenol e/ R0/ Trii sgp %si | ane §83; 5:10: 2 nmL/ g/ ). Cyclization (S-S
bond formatiof) was athi EVEUNBYORICEEANA ng the Iinear peptide in a 50%

m xture of @& H20, 2@xpianiinoMyedige ot herw se indi cated, followed by the
addition of 2.5 eq. of EKATHIOX resin then stirring 20 overnight. Peptides
were purifidd¥n C e dichiorametBenam using acetonitrilel 0. 1940FA buffer.
Honogenei ty assespRih anal ytical HPLC and MAS spectronetry and was
determ ned to be >95% f or 'eyich pepti de except where ot herw se indicated. 25
Pept i des shaP-ff a car Poxlytosantiogicti on at their C Terminal were synthesized

[ -B L0 . hol [ I f Vv
2C 73 48 1ol and. debrRRE OB Rockiai | B o co rem G
( TFA: Phenol €2iR20: Tri i 8 6gvituiptsPyridumel Ratdtie acat i 0 88: 5: 5: 2) . Head- To- Tai |
cyclic pepti havi ng- eral. structure of RoOAAI AAz AA3 AAa AAs AAs
AAQAAL s (| E\%ére sy%ﬁ?g%lpg% Y908 as a totally protected |inear peptide
on 2-chl or otDMEyl chl dimetteylfoasamideThe first Fnoc deprotection was carried
out using 5% pi peridinpe,| [DCM (1: 1) for about 10 minutes followed by
25% pi peti di in DW'?GF%E%B'BW“ Bem nutes. All subsequent deprbtections
were performey using a sEadeigdi-arldddinease protocol of FMOC chemistry.
Protected Ii r peptjdes re obtained by treating the resin with acetic
aci d/ TFE/ Ddﬁr;%%el: 8 bé-?smtgﬁuwwhe&uaﬂaw m nutes at roomtenperature. ~s
Head-t o-t ai IFggy/cl i zat 2-pOryRsniA€hi eved usi ng HATU HOAT/ DI PEA as the
coupling/cyclization reagent. The all-protected cyclic peptide was treated
with a cockttMPCor TFAFiieEsmyInaethorycarianybpr opyl si i ane (83:5:10: 2 nl/ g/ munl)
for abouls 2ghp2 hour s1iRFRBERERY | Zq.reor otection. Peptides were purified
on C a sili (}::gpcol um ugi ng Zﬁac%ﬁ'gﬁi@ta‘rl e/ 0. 199FA buffer as el uant.
Honogenei t y G@@8 asseskémimgbuiyiisiAaid cal HPLC and MAS spectronetry and was
det er m ned tCSbaEe >97%-@'t'1%ﬁidfr%rbeﬁ£’tﬁ9a?:9pti de. As noted above, certain
conpounds of the invention Incorporate one or nore of the am no acid noiety
R . havi ng tHfellst r uct@(é-azabenzotriazolyl)-1,1,3,3-tetramethyluronuim

hexafluorophosphate
20 HBTU O-(benzotriazol-1-yl)-1,1,3,3-tetramethyluronuim
' hexafluorophosphate |
Hca Hydrocinnamic acid (3-phenylpropionic acid)
hCys homocysteine
Hep 1-(2-Hydroxyethyl) piperazine
25 hLys homolysine
HOAT 1-hydroxy-7-azabenzotriazole
Htic 1,2,3,4-tetrahydroisoguinoline-7-hydroxy-3-carboxylic acid |
Htqa 4-Hydroxy-7-Trifluoromethyl-3-quinoiine carboxylic acid

Hyd Hydralazine



- 4iVQ2003 s ~0 ~s 49 Rz aCHiz O- ~CO-NCHC NNCHZ CO . ||. O-N H N
(CHz)z CO -NH(CHz)Z NNCHz COiv. Rz LC(X2)(X3)IP -N-CH CO v. O ~whe{Bl r?0{3
R2 X, X2, X, X, m n, and p each is as defined in the clains. It wll
be apparent to one skilled in the art of chem cal synthesis that the
various R' am no acids may be readily synthesized using appropriate
starting materials and known synthesis procedures. Exanples of pertinent
procedures may be found in the foll ow-Bg publications, hereby incorporated
by reference: am noethylglycine: Tetrahedron, vol. 51, pp. 6179 (1995);

Bi oor gani ¢ &Hygdi ci nal 4-<Etyemx§prroynd_etters voI 5, No. 11, p.1159 (1995);

Tet rahedron, ,vol. 53, “ 5 (1997); Nucl eosi des, Nucl eoti des,
vol . 16 (10 441 ) 1@9@‘1?'1 9@)”) La‘\lamaem kyl ated amino acid with

nucl eobase silde chii n 2R0pe-1- MRddzolidif@doetRidcia USA Vo 92, p. 12043 (1993);
am nocycl ohexyl gl yci ne, Chem Eur. T’ No. 6, p. 912 (1997);

a- N-Boc- a- N- (B&ymi n- 1- Yt @c@ﬂ?lh/beéfﬁtﬁi-ﬁ—kﬁmwamm gani ¢ & Medi ci nal Chenistry
Letters, wol .xz6, no. 7, ) ubstituted proline, J. Chem Soc.
Per ki n. T\r‘jans“mgs vol 1Ind9|1ne %gaf%%gl@%qg@ (1997); N-(am nonet hyl)-~al ani ne,
R~z i CHz COIMF - NH(GISI@D"BQMJ{EI@L Rz CHz CO-NH(CHz)m N-(CHX' )~ CO 4

Tl T 2078y, Isonipecotic acid
Ipa 3-Indole Propionic Acid
1-lqc 1-Isoquinclinecarboxylic acid
10 3-lqc 3- Isoquinolinecarboxylic acid
5-lgs 5-Isoquinoline sulfonic Acid
R’ |
L N/
ys( \)R4

Lys with its € amino group substituted with R® and R*
Lys(diEt) Lys with its € amino group disubstituted by two ethyl groups

Lys(iPr) Lys with its e amino group monosubstituted by an isopropyl
| 15 group |

Maa a mercaptoalkyl amine of the formuia HS—(CH,),~NH,, Wherein
nis 2-6,

Maaab a 0-, m-, or p-(mercaptoalkyf)(aminoalky!) benzene of the

HN-(CH,) @(CHZ)ESH
formula , wherein m and n each
20 is, independently, 0, 1, or 2.
Mac a mercaptoalkyl carboxylic acid of the formula HS—(CH,),~

COOH, whereinnis 2 —- 6;



Tetrahedron Lett., vol. 36, No. 38, p. 6941 (1995); substituted or,nii;}r}i r e,
Nucl eosi des & Nucl eotides, vol 17 (1-3), pp. 219, 339 (1998); stT actd¥ e2003
Vi., Tetrahedron Lett., Vol. 36, no 10, p. 1713 (1995); Tetrahedron Lett,
Vol . 38, no 48, p. 8363 (1997); structure v., Tetrahedron Lett., Vol 39, p.
4707 s (1998); conpound iv., J. Amer. Chem Soc., vol. 119, p. 11116
(1997); am noproline, Bioorganic & Medicinal Chem stry Lett., vol. 7, no.

6, p. 681 (1997); chiral polynucleic ‘@id, Tetrahedron Lett., vol. 35, no.
29, p. 5173 (1994); Bioorganic & Medicinal Chem stry Lett., vol. 4, no. 8,
p. 1077 (1994pcalBe| owaiss, M-, @&PdMmesakpthadiuh)qarbamalkgpbertieng of the synt hesi s of
Anal og #1. ~o Ot her peptides of the invention can be prepared by naking
appropriate nodifications, w.thin the /AbiN{CHiHSHomeone of ordinary skill
in the art of peptide synt hg@@‘(%}a Pt epar ati on of

Frnoc-Nal - O-tert-Butyl fofyitteS-trityl - D- =N\ i n-t Boc- Whddelty Nty Boc- Lys-S-tr
ityl-D Cys-Abu-Nal-4-(2',4"~s Di net hoxphenyl am no net hyl)

phenoxyacet ani do- nor | G3€Y/18: BAgReePHE 2 Ayer il ani ne resin. Rink ani de MBHA
resi n ( Novabiygeipem |ﬂ%eth§§€n%%¢hmiﬁ‘é\), 1 g, (0.53 mole), was placed in
reaction vessel_#1 (Rv-1) of a el peptide synthesizer, (Advanced
CheniTech,5 LOUPSVPI | e, TRWIth ithindglyhpitragenssuhstibied with methwhs programmed to -
performthe figh! owi ngp@aghion cycle: a. Dinethylformanm de; b. 25%

pi peridine in dinmethylformam de (2 tinmes for 15 m nutes each, with 1 tine
wash with DNENf n bet wedfynetayl-2onFopkaryd<2-ugigadid m., 1 minute each); 2s The
resin was stypied wth_ - .12 mol ), 2-(1lHbenzotriazol-1-yl)-1, 1,
3, 3-tet raner%nhifljl ur oni En@%@g%tag&%phosphat e (HBUT) (2.01 mmle), and

di i sopropyl et-Mgc ani né-nieth@dy-Irguinelindaarktixylit &giéi f or manmi de for about 1'h
hours ang, t resul ti am (d.resin was then.cycled through steps (a)
to (c) iﬂ)tﬁaiabove ng%%%bﬁ@@%a eeflnl?e_ssg Wl el*—ﬂdY. -51 Nal -resin was
coupl ed ‘wi t INipnoc- AbuNipelgetic agidl ed as descri bed above. It was dried under
vacuum The flol | owi ng arlri ng acids (1.4 mmole) were coupl ed successively to
t he peptide lngi n (0. @%rwee), by the sanme procedure: Fnoc-S-Trityl-D 5
Cys, Fnoc- N-Nud - Boc- Ljgsofiftnxcaditt | n-t - Boc-D-Trp. The peptide resin, after
dryi ng under uum split and one portion coupled with

Fnoc- S Tri ty@é—%@ys, Fﬁ%ﬁ’-e@?i"pmf%ﬁ"’- yr. The coupled portion was split again
and one pprtoen coupl eghithinkh Fnoc-Nal . After washing with DM (3 x 10 ni, 1
m nut e each) and glryi ng under vacuum the conpleted resin weighed 0.242 1o
g. Step 2: Prepe}/Rati on of H Nal - Tyr-D Cys-D- Trp-Lys- D- Cys- Abu- Nal - NHZ The
peptide resigmpltyai ned fromStep 1 (0.24 g, .0.087 nmole) was nmixed with a
freshly prepar edRsoI ution of TFA (8.8 nL), phenol (0.5g), HzO (0.5 nlL) and
triisopropylsilane (00pmwjthits amiamgroepsebatituted witrdRSand Réd for 1s about

2' /' Z hours. cess TFA Mas,-8va e ssure to an oily
resi due. Et hlié:glrﬁ was théﬁ%&gg??féaﬁtﬁegg‘?‘%Sﬁgsﬁﬁgggn%gcnagéfhe free linear
.peptide was pPala pit aRdtyridflalaneweed, t hen washed with dry ether. The crude
‘pepti de was di ssgl i.n 1im. of CH3CN H20/0. 1N HOQAc (5nL/5nm/1m),
fol | owed by i'Eglaaddi t?b‘%ﬁgyla%@@eng EKATHI OX resin. The 20 m xture was .
stirred pwverfiPglat and4ifheidyfldnirer ed. The filtrate was evaporated to a small
vol unme then F%)FFI ied tg% colum (22-250 mm) of m crosorb octadecyl sil ane
silica (5N’ ol | owed DPEEAZNCACHORNEIE | i near gradient (30%to 80% 30
m nutes) of p&etonitrpésicilamuet er, in which both solvents have 0.1%
trifluor oacel_l‘)i c acid. Fractions were exam ned by anal ytical high

aly Propargylglycine

Phg . phenylglycine

25 Pip pipecolinic acid



25 performance |liquid chromatography ("HPLC') and pooled to give maxi num
purity. Lyophilization of the solutions fromwater gave 10 ng of ; tihey .
product as a white, fluffy powder. The product was found to be honogen@gi}ls
by HPLC C, e silica using the sane eluant as imedi ately above, (tR = 16.646
- 4. NO'i ?003 sz mnutes). Infusion mass spectronetry confirned the
conposition of the cyclic octapeptide; (MW 1178.4s). OTHER EMBODI MENTS From
t he above description, one skilled in-a3he art can easily ascertain s the
essential characteristics of the present invention, and w thout departing
fromthe spi mFt;p-anml s@gqaempémjygggmn@an make various changes and

he |nvent| on to adapt it to various uses and condl tions.

nodi ficati ongr% E(tl

Thus, ot her G Yrent&PIREEIHIANEING thin the cl ai ns. - ~) Pdu'r' ZOG3 -53
CLAI M5 Vhat paf cl ai me a'raS-Ntﬁa~ HA %[gp,qw]ﬁ a0 RR2)_~1 ~2 ~3
~3b~4 ~5 ~6 ~7 ~7b~8 k )pornga c%uﬁllﬁégﬁ%@lg%‘@g%ﬁ abl e salt
thereof, whePBfn the é‘ Eﬁhqnytpg@ﬁldme rboyyiZz AclAs, AAse ~a ~s ~s ~y ~~b and

AAs each depend bstituted with (C ~,)alkyf
(o, ar Kehyt 2o 0, e ROUBAE A S 1 G- Ak (s abeentor the D

or L-isomer oflaan ami ridyntleladineel ect ed fromthe group consisting of R', Aac,

Aic, Arg, As Asp, D P c TR Lys, Mac, Macab, On, Pro,

Ser, Ser ( Bzl ar Thr, Tﬁ?i&cg%n?,(l.ch %‘mﬁﬁﬁgly%gb Bpa, Tic, Cnp, Inc, Inp, Np,
- Ppc, Hic, T}ﬁh: Tra Cﬁmmp;ol'ﬁpr lia, Alla, Aba, Gba, Car, Ipa, ~5 iaa,

I ni p, Apa, &rﬁgl Thnc l. an IAal aé Thza, Thia, Bal, Fala, Pala, Dap, Agly,
Pgly, Ina, p @Qf 5-1gs, Hga, 4- I\/qc, Thn, a-Chpa, Ct, Nua,
Pyp andI laan oaﬂ‘hmnal I ySSTtberﬁylélamﬁa@I aromatic g am no aci dI I vvhergi n sai dd ]
Loptiona ys stitute c a-amno acid is optionally substituted wt
one or nore rﬂfbstl tueﬂtg1 ggﬁ“f%@f?é%&éﬂ*ﬁh?'cﬁldect ed zo fromthe group

consi sting ofhmal ogen,1,2}l§?4,Te@ldhyc%lnor@§rm§a Qché)Box ieig) al kenyl, (C2
s)al kynyl, (G -s)al koxy, Bzl, O Bzl, and I's absent or the D or

L-i somer of R¥danino 4chpzabildzniag fromthe gr oup consisting of R, Aic,
Arg, Hca, Hisic Hyp, P3r|2355etP$}€§zdrdDQ‘?so fr%iméﬁ}a‘?boﬁpéjaégrg Pip, hArg, Bip,

Bpa, Tic, , Inc, In
P 15 Canpa 3- (p-thlome?hylphenyi) alanine

Tpa 3-(p-thiophenyl)-alanine
Tpr Thioproline
Tra Tranexamic acid
TrPa Tryptamine
20
X-Phe phenylalanine with p-, 0- or m-substituents X on its benzene

ring, e.g., 3-(4-chlorophenyl)-alanine

z carbobenzyloxy
Administration of a pharmaceutically acceptable salt of a compound
25  covered by formula (1) into a patient whose disorder arises from biochemical
activity induced by NMB or somatostatin is also within the present invention.
In other words, the peptides can be provided in the form of pharmaceutically
acceptable salts, e.g., acid addition salts, or metal complexes, e.g., with
zing, iron or the like. lllustrative examples of acid addition saits are those



zs Tpr, lia, Alla, Aba, Gha, Car, Ipa, laa, Inip, Apa, Mm Thnc, Sala

Aal a, Thza, Thia, Bal, Fala, Pala, Dap, Agly, Pgly, Ina, Dipa, I\/hfé N d_OGB
l-lgc, 3-lgc, C4c, 5-1qs, Hga, 4-Mgc, Thn, a-Chpa, Ct, Nua, and Pyp; G
N O ~ 2003 -54 AN is the D- or L-isomer of an am no acid selected from
the group consisting of Cys, hCys, Pen, Tpa, Tnpa, Mac, Macab, and an
optionally substituted aromatic a-am no acid; wherein said optionally
substituted aromatic a-amno acid is oqa’tlonally S substituted with one or
nmore substituents selected fromthe group consisting of hal ogen, NO2, OH,
CN, (C, .,) al With, ofg@ric) atikensuch 4<% cedal ié)éfty | parﬁ&c rﬁaﬁéilsoléit’nc Bﬁbhc O Bzl ,

NROR Plp hAr Bip, Bpa, Tic, Cmp, Ht i Thi , Tra,
~ Onpi, Tpr, ,asgalbicy I%JCC‘NS:a '?%EO‘CCarpalF‘HEE I%Hi]e“Fnl rﬁa“%ﬁ I\W'ﬁﬁ'c Thnc,

Sal a, Aala, Hé%f?ane-gh!f&uc &{oiuﬁ@lslﬁfonﬁaé@d tP@sR—:' wﬁtg%)ﬂlan%éﬁldls@@ h@spa, M,

I nic, ~o|-|q 3-1 & Nua, and
Pyp:; AA is ﬁﬁ@éh@c'@rortCH@O&Im@WYLC&"Qm‘rafm‘ tr‘@ﬁea\rﬁhnooraemd @Elseﬂucéd fromthe
group congi s he, Phe,

O onp coe SB HQd@EhBﬁ&racué t?ﬁ}l_igbrbhwfcﬁ&f %glﬁlw acAcaIPPphcﬁﬁﬁonf &l el Fal
and Pala; AA is @thsr feptured sandeadm‘ntmsopt |tmairb§rerﬁu1bsemttont gill & no aci d
no, ack re| said

f ~5 i
g[Jt |Oonglnl y s%g‘%r{gﬁﬁtre%‘ tgrgnq%od\'&e{cé gg 'rpgg?lji?é dpfe?%rﬁgc{ he 8)?'81?6' SRS st ng of
Trp, Lys, O alsohitops thecclaindk. At isabelicvad $hat-oAe lskilled iratre- kot aasdd Rinp- G y,

N-Met-Trp, (3-Met-Tr i s, hH.s,, hAr I Jic, Hti Di Sal.a, Aal a,
Thza, Thi a, %QI\/&ESI’—GQP@C?H Eﬁrﬁlﬂ' uﬁt’?@ tﬂeﬁrggeﬂ?ﬁ?‘je%omF%hﬁé?theé&}ér?tdglhghal n am no
group of 15ai tbilowirigospedific subaainianm@r@nﬁmw@itd bes copitrueaaks yméehst i t ut ed
wth R and R'; a}nd wherein said qptionall % sub%tgiu%uted aromati c a-am no
acid is opti BHSHFtYeAIS PPk iERIVRIAT Ahe femBindshreine BistipsHie i ank iy

i ndependent | yhagbeedredall bPMel decugiedid cRaN bt B @éreb@hm%bra

(C, ~)al kyl, (CZ zs ,)al kenyl, (CzZ )alkynyl, Bzl, OBzl, and NR9I¥ AAS is
absent, R', Wferengsc " asc, Asc, A6c, Abu, Aib, |3-Ala, Bpa Cha, Deg, Gaba,
le, Leu, Nal, N e, JRgGRIPHON SR THEPHERLRREFBMBORINERTE, Trp, Val, Pal,
FS Phe, Phe, X- Phe, "or an optionally substituted D- or L- isonmer of an

am no acitl sel ectladaf pefetred eperdimedhdhetinmention Jeaturss Gy compains Al a,

ci s-4- Acha, aps- 4- Acha, traps-4-Antha, hLys, Lys,

O n, hArg, ?ccorélngwyo@ﬁglaﬁ Bﬁére‘ir{s | a, Aala, Thza, Thia, Bal, Fala, and
Pal a; wher ei nAf\hé afisgat, (ﬁtaliwl'@nphtb'ledawﬁ. -G$orpeii of F&)’btﬁ’lprﬁnm. or Sebsr of ut ed
amno acid i ] AAfI IS
absent or thén%éor@%%%'nmé%ﬁ gélﬁgfaeaﬁ&o%éég é’thgegnlgrom% 6'Bfoup
consi sti ng oNaRPal,and®itd; onal |y substituted ar OITB.tI c a-am no acid, Cys,

Dip s AR AR el Rhe ot Hlo BRE. 7R Ehe e 34D afelientor he b

or L-isoner af®as tagi Do crcli-disseleecsfedn famiibt fed Giefetted-Groponse jroty of R
an opti onal I \é substl t ted ar tic a-amno acid, A3c, Adc, ASc, A6c, Abu,
'Ai b, Aic, %%S'”ﬂroé eBnG VS% S aphEMPF e, Leu, Nle, Pip, Pro, Sar, Ser,

Ser (Bzl), Th;a\A‘*'Ehhélﬁy_ld-,L,y@hera}l-ﬁpoklbfg,s Sal a, Aala Thza, Thia, BaI Fal a,
Pal a, hArg, Bip, Bpa Sal a, and X-Phe; AA" is absent or a D or

L-i soner of &f !fnlﬂﬁ%h‘a)tﬁ (BJMér'-éfét Q. fisofnAcha %ﬂdﬂa% consi sting of R', Bpa,

_Flflhg Ets| (I?Qe AAG PQeﬁthQ'l-A‘aorZ[(?s%za of Eﬁj‘ %ﬁﬁgr%,acT@rse’le%cfj %rﬁ thé_' é)rouBArg Bi p, |

con5|st|ng of Cys, hCys, Pen and Tmpa;

AAT is A3c, Adc, ASc, ABc, Abu, Aic, B-Ala, Gaba, Nle, F,-Phe, Phe, Pro,
Sar, Ser, Thr, Thr(Bzl), Tyr, Val or absent; and

AA%is R" Nal, Thr, Thr(Bzl), Tyr, Phe(4-0-Bzl), or absent;



AAB is absent or the D- or L- isonmer of an amno acid selected frog

group consisting of R', Maa, Maaab, Thr, Thr(Bzl), Ser, Ser(Bzl), [R/rh L @ho3
Phe(4-0O Bzl ), FS Phe, and XS-Phe, and an optionally substituted aromatic a
amno acid; R and RZ each is, independently, H E-, E(OZS-, E(OGC,

EOCC-, R', or absent; R and R each is, independently, (C, _,2)alkyl,

(CZ_, 2) al kenyl, (Cz_, z)al kynyl, 2s phenyl, naphthyl, phenyl-(C, ~)al kyl,
phenyl (Cz.~) al kenyl , phenyl - (CZ~) al kysgyl, napht hyl - (C, .)al kyl,

napht hyl - (Cz_6) al kenyl napht hyl - (Cz~) al kynyl, (cycl o(C~.,

,)al kyl)-(C, aﬁa9ham‘hace0ﬁomty%éfeptaa@lslswhkré@ )al kenyl ,
(cycl o(C-~.,)al kyJ) yl, heterocyclyl-(C, - 0) al kyl ,
het er ocycl yi - ”)%I”IPé?lWefe'ﬁ%‘i QF@@QE'F%U"Q@VEHUON tpahijes/a @OMOLRE s 10 15

,)alk, 'nyl i We: éaqiaqgg enyl net hyi,

di cycl opr opy%rretﬁﬂ? dler;et hyl cy I[E'%r)pé omél #ﬁﬂh , or benzhydryl; RS is -OR6,
-NR Re, or abé\ém absgnépethe BachL-REomE ofaRY, RB dreProj orefpemaentati,o- H,

(C - Z)a ) ( z) al k l? I l}t

heny 2 (C ) AT =il I om0V, AR i DRBLLRA. P

napht hyI (C afd akiBHe, napht hyl - (C2~) al kenyl napht hyl (CZ_6) al kynyl ,

1- adamant yl , y u dlcyclopropylnethyl

di met hyl cycl rﬁgﬁﬁﬁ?' éhe &bbg’h?m/l'@r gia ﬁﬁ@ ‘and R each is, independently,
- H, (C . 6)al kxh? is(£D- palkeemidr of C¢Sor Pahkynyl , ladamantyl, or 2-adamantyl; R’
i's, independently for each occurrence, a D- or L-am no acid of the formla:
Rz Rz X4 |BACEDPHH~CO NH N CO- - NH N-CHZ CO- -NH (CHz) 3CHC(1) O N

R zH N ( Gz) AAGssCOrm WrisGHaRa; - CHZCO- -NH j CHz) ~- (CHX' ) ~~O- or (4) Rz

(AX2) (X)) VAAN:La D- ((jerLZ tsoﬁn%)r og (SZg(s or Pen;
AA” is A3c, Adc, ASc, ABc, Abu, Aic, pAla, Gaba, Nle, Phe, Pro, Sar, Thr,
Thr{Bzl}, Tyr, Val, or absent; and
AA%is R", Thr, Tyr, Nal, or absent;
15 or a pharmaceutically acceptable salt thereof.
in another preferred embodiment the invention features a compound
according to Formula i, wherein
AA' is R¥, Aic, Hca, Pro, Ser, Ser(Bzl), Trp, Tyr, or a D- or L-isomer of an
aromatic o-amino acid selected from the group consisting of Cpa, Nal, Ac-
20 Nal, Phe, Ac-Phe, 4-NO,-Phe, and Ac-4-NO,-Phe;
AAZis Pal, Phe, F.-Phe, Tyr, or abse’nt;
AA® is a D- or L-isomer of Cys, hCys, Pen or Tmpa; _
AA® is Pal, 4-Pal, His, Trp, Tyr, Phe(4-0-Bzl), Phe, or R";
AA*is a D- or L-isomer of Trp or His:
25  AA®is Lys, N-Me-Lys, Orn, hLys, cis-4-Acha, or 4-Pip-Ala;
AA®is a D- or L-isomer of Cys, hCys, Pen or Tmpa;
AA" is R", Adc, ASc, Abu, B-Ala, Gaba, Phe, Fs-Phe, Ser(Bzl), Thr, Thr(Bzi),
Phe(4-O-Bzl), or absent;



- 4 r~04 Z-C-3 -s~ wherein mand n each is, independently, 1, 2, -of 130V a3
pis 0, 1, or 2, Rz is, independently for each occurrence, an optlonally
substituted noiety of the formula: z ORYINRRNRz HNN~ Ni NI ~ | I
oyoy ~Nor 5RR is anoiety of the formula /(CHz)q R~s Rzo Rz~R
-Rzs--Rza (CHz)s Rzs (CHz)~ R2(CHz)r/ 10 15 wherein q, r, s, and t each is,
I ndependently, 0, 1, 2, 3, 4 or 5, R9 is absent, H NHz, OH,

(C, _6) hydroxyal kyl, N(Rz' Rze), SO3H, omrsan optionally substituted noiety
selected fromthe group consisting of heterocyclyl, phenyl and naphthyl,
wherein the o’ @R!" NaSPFRehi! XLREe BPAINt, C&ﬂférélﬁd@ﬂ@hal?g&nlmomw onal I'y..
substituted with one or nmore substituents sel ected, |ndependently for each
occurrence, fQ%@%’Wé%%‘uB"@onmstl ng of hal ogen, NOz, OH, (C, -6)alkyl,

(C2. )l kenyi G -\l gfine(£6 o) By ke Nz mono- ot

-(C, -6)al kyl am no, Bzl O or absent; Rz' is (C, -6)alkyl
or absent : ora pharmaceutlcaliy acceptabie sa!t thereof
5 In a more preferred embodiment the invention features a compound

according to the immediately foregoing, wherein
AA' is R", Aic, Hca, Pro, Ser(Bzl), or a D- or L-isomer of an aromatic a-
amino acid selected from the group consisting of Cpa, Nal, Ac-Nal, Phe, Ac-
Phe, 4-NO,-Phe, and Ac-4-NO,-Phe;

10  AAZis Pal, Tyr, or absent;
AA?is a D- or |-isomer of Cys or Pen;
AA® is RY, Pal, 4-Pal, Trp, Tyr, Phe(4-0-Bzl), or Phe, wherein R"" is (T)aeg
AA*is D-Trp;
AA®is Lys, N-Me-Lys, Orn, or cis-4-Acha;

15  AAPis a D- or L-isomer of Cys or Pen;
AA"is R", A5c, Abu, Ser(Bzl), Thr, Thr(Bzl), Phe(4-O-Bz!), Gaba, or absent;
AA™ is Nal, X°-Phe or absent; and |
AA8 is Tyr or absent;
or a pharmaceutically acceptable éalt thereof. _

20 In yet another preferred embodiment the invention features a
compound according to Formula 1V, wherein
AA'is Aic, Hyp, Cpa, D-Cpa, Nal, Pal, Phe, Pro, R", Tyr or absent;
AAZis Phe, Trp, F.-Phe, His, Tyr, Phe(4-O-Bzl), or R™,
AA%is a D-isomer of Trp, His, or Pal;

25  AA*is Lys, N-Me-Lys, Omn, hlLys, cis-4-Acha, or 4-Pip-Ala;
AA® is Pal, Phe(4-0-Bzl), Thr(Bzl), Thr, Sar, Gaba, £-Ala, Adc, ASc, ABc,
Abu, Aic or absent;
AA®is Thr, Tyr, Ser, F;-Phe, Cpa, Nal, or D- or L-Phe;
AA’ is Nal, Pal, or absent; and



- 4 PO~J 2003 -ss RZZis N, O C, or CH R2 is (C -s)alkyl or abseht Rz
is N CH or C Rz is NH O or absent; 5 R26 is SOz CO or ,,,FiZ ’\(?‘P@{%g’j
R26 each is, independently, Hor (C ~)alkyl; E is, independently for
occurrence, an optionally substituted noiety selected fromthe group
consisting of (C, .,2)alkyl, (CZ,z)al kenyl, (CzZ-,2)al kynyl, phenyl,

napht hyl , phenyl - (C,.6)al kyl, phenyl-(C2.6)al kenyl, phenyl -(CZ-6)al kynyl,
~0 napht hyl - (C, . 6)al kyl, naphthyl - (CZ.4g)al kenyl, naphthyl - (C2. 6) al kynyl,
(cyclo(Ca ,)al kyI) (C .6)al kyl, (cyclo(C~,)alkyl)-(C2.6)al kenyl,
(cyclo(C~,) a}\}gyl r#-CZ. 6)al kynyl, heterocyclyl-(C, .~)alkyl,

het er ocycl yl - (C‘f’ )'al kenyl, heterocyclyl-(CZ, )al kynyl, 1-adamantyl,

2- adamant yl , o ppaﬂrrmleumdliymtwabldbalemb;ddtycl opr opyl net hyl ,

9-f | uor enyl net hyI and benzhydry 5 wher th nal | substltut ed
moi ety defined foPf ¥an° ‘?{ﬁlq@fegﬁﬂsetrﬁf(ﬁ;ﬂ@ﬁmvﬁ%?rfg‘b '°Brfe¥r‘5‘

substi t uent smapdsuncrmp&mbafmtthy SRk eiateddfof dgamg Renegi®up consi sting of

hal ogen, NO X is hal ogen, NOZ, OH,
(C -6)al k§!I, A{QCS %‘3%%@3' 'rghﬂa.ng?f ntc 20 6)al kyl ani no, Bzl, O Bzl,

NROR , or CI\;AAX;S Pise, Hyr, (Mep,- )RR kYl ,  (Cz- 6) al kenyl, (C2.6) al kynyl, indolyl,
im dazol yl, 1-npapht hyfv 3-pyridyl, optionally ring-substituted benzyl or a
noi ety whi chAéo!Sr%érﬂbnds to the side-chain group of Arg, Leu, dn, Lys

Tyr, His, gué,s ﬁh@e Lg@lor c@'@AcMS or H's; 25 wherein said opti onal | y
ring- substltute enz optionally substituted with one or nore

subst it uent sAé%lSe?ﬁt]eﬂﬁ #@rBtZBbeAlgr@akpﬁ ¢oegirebsent. of hal ogen, OH,
(C, ~)al k%(y’A%DRgg‘hrONaldbr@ Qghgyl am no, (C ~) alkyl, (Cz~) alkenyl, (CZ~)

.al kynyl d V' ~co~ 59 XZ and X each i's, independently,
H, !-al ogen, Pdﬂ{sabsﬁnhﬁnd(c 2)a|ky|, (C2. ,2)alkenyl, (CzZ_, 2)al kynyl,
-phenyl naphéﬁyk 1pheny| ~)a|ky|, phenyl - (Cz_ 6) al kenyl ,

phenyl - ynyl , naphthyl (C, ~)al kyl, naphthyl-(C2.~)al kenyl,

napht hyI (C2o2 ahdxrynr@deut:c(atlytalcoépﬁ‘able)salt kdrgoef( C, _6) al kyl ,
(Eyel o Yol K (62 ULk HRLL Gl ik Rl 2™
het erocyesyl cdrﬁﬁour)daédc;arwmg tolF@dmlmntwhereErauaﬁtaRf e ahﬁeaysh@meomyl met hyl ,
&r_lgf“ geilt hélzf egt':nP ggﬁ/r%o aCld E}r/nd the C—termll_rlxai gl_'tl‘nno acs'y togetﬁer fo>r(r§| a!\ns ahaéeogen, NC2.
bond; or a pharmaceutically acceptable salt thereof.
In still yet another preferred embodiment'thre invention features a
compound according to Formula 1il, wherein R' and R® are absent and the
20 - N-terminal amino acid and the C-terminai amino acid together form an amide
bond; or a pharmaceutically acceptable salt thereof.
In a most preferred embodiment the invention features a compound
according to Formula If, wherein said compound is of the formula:
Ac-D-Phe-Tyr-cyclo(D—Cys—D-Trp-Lys-Cys)-Abu-Thr-NHz;

25 Nal-Tyr-cycio(Cys-D-Trp-Lys-D-Cys)-Val-Nal-NH,;
Nal-Tyr-cyclo(Cys-D-Trp-Lys-D-Cys)-Abu-Nal-NH,;
D-Dip-Tyr-cyclo(Cys-D-Trp-Lys-D-Cys)-Abu-Nai-NH,;
Dip-Tyr-cyclo(D-Cys-D-Trp-Lys-D-Cys)-Abu-Nal-NH,;
Nal-Tyr-cyclo(D-Cys-D-Trp-Lys-D-Cys)-Abu-Nal-NH,;



10 15 20 25 provided that: at |east six amno acid residues are pr ;,
when AA3 is a D or L-isoner of an amno acid selected fromthe grgupvj 2003
consi sting of Cys, hCys, Pen, Tpa, or Tnpa, and AA6 is a D- or L-isoner of
an amno acid selected fromthe group consisting of Cys, hCys, Pen, Tpa, or
Tnpa, then AA" and AA6 are connected by a disul fide bond; when AA" or AA
is aD or L-isoner of an am no acid selected fromthe group consisting of
Mac or Macab, then AAB is a D- or L-ispmer of an amino acid selected from
.the group consisting of Maa and Maaab, and when AAB is a D- or L-isoner of

an am no acid sel t f.,Maa and Maaab, then AA
or AA is-aI D- orgﬁj ISO%B{BF@%EQT@WR{%&@&@ g{r}gﬂ$% or AA" is connected
b% a ;ji s\lljvlhfi de boN?II Tyridyclafa CyaBRTpalyskB-COys)-val-MaikHidld,; onl y V\ggn ?ﬁ\ [ fh _

absen en one o or , e other is
H when R5 is abs®ff° %f'ﬂﬁgzrf‘gc@ﬁg'gysg}'ﬁéwggﬁ s{p%én and the

N-t ermi nal ami no @paIPaaByi:I&éDt@igmnab ngnmg HATE- mggeﬂper form an am de
bond; when one of ¥ ot h er |s_ absent; and said

XZ 0
conpound &f for rru@ﬁaﬁaj CY%O Po@yso@‘-rtrﬂ'éﬁ @rﬁiﬁ)a‘\&' a-N

D- Phe- Tyr - cycl of %&%&J&ﬂ%ﬁs@fﬁbt@?%@é A%d‘ﬁm -NH,;
Ac- Phe- Tyr-cycl o( D 4 ~' ~ ~~ 20173 so
L- 4- NO2 Phe- Tyr - c{@Ebaes-cyaal @-éYSpDLEFBJ-@?'Q-CMCﬁ%NaNNHg, Ac- L- 4- NO2

Phe- Tyr-cycl o( D- - I

Hca- T))Cr c)}icl oEDqéﬁ] @C-BEIB'dy\é @i%y%$$ﬂﬁsgﬁzélNHz

D- Di p- Tyr-cycl o CSZQEI-IBa?Fﬁxﬁl@_@sCB Byisp-LyadD-Sigs)-NAg-Ns - BH4 - NOz

_Phe-Phe( 450 Bzl ) - e¥s pf B8-Sy bPrb 35 D& SNt 2:

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

or a pharmaceutically acceptable salt thereof.
in another most preferred embodiment the invention features a

16 compound according to Formula Ii, wherein said compound is of the formula:
Phe-cyclo(Cys-D-Trp-Lys-Cys)-Thr-NH,;
Phe-Tyr-cyclo(D-Cys-D-Trp-Lys-Cys)-Abu-Thr-NH,;
Ac-D-Phe-Tyr—cyclo(D-Cys—D-Trp-i_ys-Cys)—Abu-Thr-N H,;
Nal-Tyr-cyclo(Cys-D-Trp-Lys-D-Cys)-Val-Nal-NH,;

20 Nal-Tyr-cyclo(Cys-D-Trp-Lys-D-Cys)-Abu-Nai-NH,;

| Dip-Tyr-cyclo(D-Cys-D-Trp-Lys-D-Cys)-Abu-Nal-NH,;
Nal-Tyr-cyclo{(D-Cys-D-Trp-Lys-D-Cys)-Abu-Nal-NH,;
Dip-Tyr-cyclo(D-Cys-D-Trp-Lys-D-Cys)-Val-Nai-NH,;
Nal-Tyr-cyclo(D-Cys-D-Trp-Lys-D-Cys)-Val-Nal-NH,;

25 Cpa-Pal-cycio(D-Cys-D-Trp-Lys-D-Cys)-A3c-Nal-NH,;
Cpa-Pal-cyclo(D-Cys-D-Trp-Lys-D-Cys)-AS5c-Nal-NH,;
Cpa-Pal-cyclo(D-Cys-D-Trp-Lys-D-Cys)-A6c-Nal-NH,;
{G(z))aeg-cyclo(D-Cys-D-Trp-Lys-D-Cys)-ASc-Nal-NH,;
D-Cpa-cyclo(Cys-D-Trp-Lys-D-Cys)-AS5c-Nal-NH,;



or D-4-NOz Phe-cycl o(D- Cys- Phe(4-0O Bzl )-D-Trp-Lys-Cys)-Val - Tyr - NH2.

conpound according to claim1, wherein said compound is of ~o formil éHC(!'I 12003
S-S (R-Rz)-AASqgz ~a ~a ~s ~s pas Rs (I1) or a pharnaceutically acceptable
salt thereof, wherein ~s AA" is absent or the D0 or L-isoner of an am no
acid selected fromthe group consisting of R', Aac, Aic, Arg, Asn, Asp,

Dp, dn, du, Hyp, Lys, Mac, Macab, On, Pip, Pro, Ser, Ser(Bzl), Thr,
Thr(Bzl), Pip, hArg, Bip, Bpa, Tic, Gw, , Inc, Inp, Nip, Ppc, Hic, Thi,
Tra, Cpi, Tpr, , lia, Ala, Aba, Goha, Car, lpa, laa, Inip, Apa, Mm Thnc,

Sal a, Aala, Thza, PaTJ&}.(@o(EB@L/s-DEﬂ'bar_ysEﬁE?s @&NaiZIQHAW y, Pgly, Ina) Dipa,
wnf, Inic, I-1qc, hn, aChpa, Ct, Nua, Pyp

and an optional | F%WQ(P&@dDgFEr#’A% Dcc!ai)'aﬁrﬁcri‘éﬁ '&H‘I‘zd wherei n said
optionally substi i iNgpal Iy substituted with
one or nore substélﬁgﬁt?c%tde& Tmﬁ?@s’gﬁoﬁp%nm ’sting of hal ogen,

Ng)z tCJ—| C{\Ih (8 ca;aagamyclo((@-%s)&rrmhwqu;pw;yw?gd fzs an;:thR9F\’ AAZ s
absent or e & al'c}% s-ﬁrfrpa@ﬁ:@-&%h, SR g\cr ed fromthe group
conS|st|ng of R',“HC a, Hi's Phe, Pro, Trp,
X-Phe, Pip, hArg,Chi-Bal- @pm,(D'Dy‘s;D -Orplys-DiCye)-Gabp;NaliNH,; Ppc, Hic, Thi, Tra,
o p, Apa, M m Rl O & Tror yED- Gy BroBAPNHE s, P m bap, Agl y.
ng, Ing tD ba, (Wjdeg-dygiofD-Oys!BHTrp- Bvd—DCCysmaeéNF% thqa 4- Myc, ghn,

a- Chpa, ua, . an r.of an am no aci

sel ect ed fromth&@ga'?@@@%s%&%vws‘fy ng n, Tpa and Tnpa; AA"

is aD e L-isonmesa-phl-c@a [a.q-r LSLD aﬂm{nthe group consi sting of
“Trp, N-Met-Trp, @15 @@O@D]CW@ &?@@}ﬁiﬂl ic, , Hic, Dp, Sala,

Aal a, Thza, Thi a %’&VC'O@Egp&S DP“EFPE{-YSMY&hH@bNHBnaI ly substituted aromatic

a-amno acid, |, ﬂfr%'-é]/cﬁﬁtfs -BPEpANRID-LySUPstNh Ut ed aromatic a-anino acid
is optionally substl tuted w one or noi€ substituents each independently

sel ected from t h&rgrogryeiBisiPrd ot yhbvelg¥al:No2, oH, (C') al kyl ,
(C2~) al kenyl (%ﬁﬁ' MY BB he.- c?%lo(%%ﬁzd)-ﬁr -Egsnm S¥I§I JNI@‘Nﬁ is a D or L-isoner

of an am no aC|d selectedfr rou s %f 4-Pip-Qy,

~4-Pip-A & cis-4-(Bedeg- Pﬂr@p@(ﬁ&@%ﬂn Lm@-@y%ﬁ@ﬂ)ﬂ@@g N§s, On, hArg,
Bip, Tic, , Hi cr(n %e% paa @l,ol(lg\@gg_cp_ﬂ#%s_aél @ﬁgﬁpﬁgk“‘:ﬁ% .RApd Pala, wherein

the side-chain a rou y ffonoor
di - substi t ut ed wiRrh- FFRIe e(ﬁe[:ﬁ DMﬁ-Llys-mC&)s) -Ble-Rha-Hbloper of an ami no aci d

s absent or a DB OB DS PLER e Ui ot ed rom the grop
consi sting of R')PraiRhe-ABCYBCTrpAFe-D-8§s) THERhe-RHD, | 3-Ala, Arg, Bpa, Cha,
20 Cpa-Phe-c(D-Cys-D-Trp-Lys-D-Cys)-Gaba-NH,;
Cpa-Phe-c(D-Cys-D-Trp-Lys-D-Cys)-Gaba-Tyr-NH,;
Pip-Phe-c(D-Cys-D-Trp-Lys-D-Cys)-NH,;
Pip-Phe-c(Cys-D-Trp-Lys-Cys)-Gaba-NH,; or
P-ro-Phe~c(D—Cys—D—Trp—Lys—D—Cys)—Thr-NHz;
25  or a pharmaceutically acceptable salt thereof.
In yet another most preferred embodiment the invention features a
compound according to Formula lli, wherein said -compound is of the
formula:
Nal-cyclo(D-Cys-Tyr-D-Trp-Lys-Cys)-Nal-NH,;



Deg, Gaba, H's, Ile, Leu, Nal, Ne, Pal, Phe, F5 Phe, Pro, Sar, Serjfiy 2003
Ser(Bzl), Thr, Thr(Bzl), Trp, N-Me-Trp, Val, N-Me-Val, hArg, Bip, Tic, ,
Htic, Dip, Sala, zs Aala, Thza, Thia, Bal, Fala, Pala, and X-Phe ; AAB is
absent or the D or L-isoner of an amino acid selected fromthe group
consisting of R', an optionally substituted aromatic a-am no acid, Ma,
Maaab, Ser, Ser(Bzl), Thr, Thr(Bzl), Tyr, Phe(4-0OBzl), FS Phe, and XS-Phe;
R' is a noiety according to the formulg. - 4t~ 0'"J 203 0 HOR? ~N-(CHZ)s
C5sz 0HOR?” ~N(CHz)S S-~ or Owherein Rz' is (C')alkyl and s is 1, 2,

3, or 4; and X i sphad|2088:0-NTy iS58 Pk NafBzl or CN; provided that at
| east one of AA %?@Aﬁga?@ %‘%-srgnt. r%%@émgﬁﬁz’accordi ng to claiml,
wher ei n sai d conpBitie-¢yslofEyd-dyriHTap-L y$-Cys)-H8-IiH{ RIR2) ~1 ~2 ~3 ~3b ~4 ~5
~6 ~7 ~7b~8 R5 (ILI 0 r maceutical,l ccep |le salt thereof, 15
zo wherein AA isbﬁigéﬁf ?\g;cﬁfiﬁgiéys-ﬁr-b_—ffg&ﬁ%-r&rgf-ﬁg%ﬁ i no acid sel ected
fromthe group coAsiDE4INTY-RHe-dyclo(BaDys-FrdD-TAY-Oys- NadM,; G n, G u, Hca,
H's, Hyp, Lys, N‘?’é C R Qn, Pro, Ser, SerB(BzI Thr. Thr(Bzl); Pip,
WA, B b5 Bpa, | TOMNER RerFRk Cyalof5, Ok he - Ba D o-FH-Cysy B Thr

lia, Alla, Aba, Gbéa-c%lb@D—t?@Pai—@aﬁerLQ's-@ysﬁWﬁrE]BM-mr-ﬂhQC, Sal a, Aala, Thza,
Thia, Bal, Fala, Pala, Dap, Ag@/, P%’I 3( I'na, pa, wnf, Inic, I-l1gc, 3-1qc,
Cic, 5-1qs, Ht qa, DA-NGePheieycio-Enpdal-8rTrp-lnsCysbypr-awaNHe opt i onal |y
substituted aromapifiN i h_ehy e WG e ISAL i INw - substi tut ed
aromati c a-am no gcfd%%%??%ﬁ%ﬁy?/wéﬁ% @t%e%s\?\n%ﬁggﬁy %’r nor e
substituents sel eBtelOpPhmyple(fyaprat-OrTor syl ThidBayéy-NINQZ, OH, CN,

(S o (@ ballense (ROt pr U e e P or

Pen, Tpa, and Tnp&NO.,Phe-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;
D-Nal-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;
Pro-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bz!)-Tyr-NH,;
Cpa-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzi)-Nal-NH,;

15 Ser(Bzl)-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr-Tyr-NH,;
(T)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-D-Cys)-Thr(Bzl)-Tyr-NH,;
(A)aeg-cyclo(D-Cys-Pail-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;
(G)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzi)-Tyr-NH,;
(T)aeg-cyclo(D-Cys-4-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;

20 (T)aeg-cyclo(D-Cys-Tyr-D-Trp-Lys-Cys)-Thr(Bzi)—Tyr-NHz;
(T)aeg-cyclo(D-Cys-Phe-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;
(T)aeg-cyclo(D-Cys-(T)aeg-D-Trp-Lys-Cys)-Thr(Bzl)}-Tyr-NH,;
(T)aeg-cyclo{D-Cys-Pal-D-Trp-Lys-Cys)-Ser(Bzl)-Tyr-NH,;
(T)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Phe(4-0O-Bzi)-Tyr-NH,,

25 (T)aeg-cycio(D-Cys-Pal-D-Trp-Lys-Cys)-ASc-Tyr-NH,;

| (Taeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Abu-Tyr-NH,;
D-Cpa-cyclo(D-Cys-(T)aeg-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;
(C)aeg-c(D-Cys-Pal-D-Trp-Lys-D-Cys)-Thr(Bzl)-Tyr-NH;
D-Cpa-c(D-Cys-Pal-D-Trp-Lys-D-Cys)Thr(Bzl)}-Tyr-NH,;



- 4 nau zac3 -63 ~3b is the D- or L-isoner of an am no acid selected from

the group consisting of R', Arg, Bpa, FS Phe, His, Nal, Pal, 4-Pal{ ¥¥he 2003
Trp, hArg, Bip, Tic, , Hic, Dip, Sala, Aala, Thza, Thia, Bal, Fala, Pala,

.and XS-Phe; AAis a D or L-isonmer of an amino acid selected fromthe group
consisting s of Trp, NNMet-Trp, p-Met-Trp, H's, hH's, hArg, Bip, Tic,

Hic, Dp, Sala, Aala, Thza, Thia, Bal, Fala, Pala, and an optionally
substituted aromatic a-am no acid; whef4ein said optionally substituted
aromatic a-amno acid is optionally substituted with one or nore

substituents eachTi) afmgeq:(é’ede?ﬁummel_y%qi)@qsmr(mwp group consisting of
Bzl ,

hal ogen, NO02, OH, al kynyl
OBng and NROR 'f ég gygrp@es-'r[pig%—ﬁ)eqby%}'hré%zlh'ﬁyrr{\éﬁac?d sgl th ed from

the group consi stmgegé(DAcT-Ph&EDTT Lip: Ar r-R¢ha, traps-4-Acha,
traps-4-Ancha, hL gasair;\g n p4L3E O%ﬁBe’zﬁﬁ , Hic, Dp, Sala,

L :
Aal a, Thza, Thia, (%-E%Elg CPaPys- PalsD'ﬁalP'Qrn%@VSThF(BHbTﬁﬁ-NUZ,chal n am no group of
said amng acid i g)r\@:%r i h R and R'; AAfi is
a D or L i somer géggfl&a Opsg]gl@ Bh,'gé P%%}Bﬁﬁrh%ﬂ)e@r‘éﬁ%up consi sting of
Qys, hCys, Pen, TRrege®-Typhal-Rd rpamp-H- @.)‘ZSEMBTJ)’TH-WZ.OI‘ L-i soner of an
0,201 5% oF A heel B ERRR. S PR R AT ATS, MG A
Pal, Phe, FS ’Phe (Thrag- c(sacays BokD- TﬁﬂHL(/BDI—()ys Her(BzlHyeBH,) , Trp, vae Trp, ’-
Val, N-Me-Val, h Bj (O TRSY I Thza, Thia, Bal,
Fal a, Pala, and Qﬁ%ﬁg'&@ Fgl [Puzf—%)bg%D Thr@_ﬁj-D%- » Bzl or OBzl; R
‘alr;d R2 eamS:h is, |(ﬁ|’¢@geu:(®e®ysl Pal-DATristys- 54@%«[?.&1?:0}%,&)'00 R",G or
~absent; RS is - ty of the formula - i~JV
2~~3 64 O/~ qul F?ig%h\i%ﬁ%ﬁ@yﬁgé&" ?(Flfl(ﬁ%bﬂﬂ)'%%a wherein RZ' is
(C .,)al kyl and s(oaeglc DZCyﬁPhQMTrppLﬁVDM -rtmggzx)%trh]wast one of AA" or
AAz |s present; &9 p, Arg, Pip, hArg,
Bip, Bpa, Tic, Cﬁﬁac s, Pr\eﬁ[BTrNLMS'%Y:S) Tttl"ﬁE’@') TMﬁ1NHzTra Cnpi, Tpr, , lia,

Alla, Aba, Chba, Ganf-c(b sPﬁ@DT -Begs)-Mhiszlpcyysal a, Aal a, Thza,
Thia, Bal, Fala, Pala ql%jap rwl%@l[é: i‘s)narr({BDZ aﬂc ¥, Inic, l-1qc, 3-lqc,
Y

Cic, 5- Ié]% Ht qa, INR R Cysh elg @ml,»aS- s)-TRweBz!) %’Nﬁz H s, AAZ cannot be a
D- or L-isOmer  Nua-¢(D-Cys-Phe-D-Trp-Lys-D-Cys)-Thr(Bzl)-Tyr-NH,;

Pyp-c(D-Cys-Phe-D-Trp-Lys-D-Cys)-Thr{Bzl)-Tyr-NH,;
¢(D-Cys-Phe-D-Trp-Lys-D-Cys)-Thr(Bzl)-Tyr-NH,;
(T)aeg-Pal-c(D-Cys-D-Trp-Lys-D-Cys)Thr(BzI)-Tyr-NH,;
20 (T)aeg-Pal-c(D-Cys-D-Trp-Lys-D-Cys)Tyr(Bzi)-Thr-NH,;
(C)aeg-Phe-c(D-Cys-D-Trp-Lys-D-Cys)Thr(Bzl)-Tyr-NH,;
(T)aeg-D-Trp-¢{D-Cys-Pal-Lys-D-Cys)Thr(Bzl)-Leu-NH,;
or a pharmaceutically acceptable salt there.of.

In still yet another most preferred embodiment the invention features
.25 a compound according to Formula I, wherein said compound is of the
formula: '
Hca-cyclo(D-Cys-Tyr-D-Trp-Lys-Cys)-Nal-NH,;
'Ac-Nal-cyclo(D-Cys-Tyr-D-Trp-Lys-Cys)-Nal-NH,;
Ac-D-Phe-cycio(D-Cys-Tyr-D-Trp-Lys-Cys)-Nal-NH,;



. absent, the D or

to of Pro, Hyp, Arg, Pip, hArg, Bip, Bpa, Tic, Cmp, , Inc, Inp, Np,

Hic, Thi, Tra, Cwpi, Tpr, , lia, Ala, Aba, Gha, Car, lpa, |aa, Tﬁl BO A§h03
M m Thnc, Sala, Aala, Thza, Thia, Bal, Fala, Pala, Dap, Agly, Pgly, Ina,
Dipa, Mhf, Inic, 1-1qc, 3-1qc, C4c, 5-1gs, H ga, 4-Myc, Thn, a-Chpa, G t,

Nua, Pyp or His; is when AA is a D or L-isoner of Thr or of Ser, AAB
cannot be a D- or Lisoner of Thr or of Ser; at |east one of AA , AAz, AA",
AA', AA', or AAa is the D- or L-isoner4of R'; and when one of XZ or X3 is
=O or =S, the other is absent; 20 or a pharmaceutically acceptable salt

t hereof. 4. A conpodinNaboch(DiCyg- TtyoDGT@LLrgas;lcys\)\Anm-NHg sai d conpound is of
formula (IV): R - 5 (I'V) wherein ~ 4
ht~J 2.L~~3 -65 @%’hq gyc&@@&@%gﬁﬁﬁ@@-@ r of an am no acid

sel ected fromt heNgrm(ngngimgr sRvs maq;.M.Hyp, Pro, Ser, Ser(Bzl),
Thr, Thr(Bzl), Tigc F‘;ﬁy o] ){I onal IéHsubstl tuted aromatic

a-anino acid: whePdd-ysiog- 5}5?1@?1@“["9 Lé’&'l%’ﬁ? Natdbzar omatic a-anino acid is

optionally 5 subspippt g LTONB-19 sphsijt-uent s each i ndependently
sel ected ¥romthe grou%c%t’(r?ss/?s?ﬂ ﬁ#vﬁg‘?g)sen NGz, OH, CN, (C, _s)al kyl,

(CZ 6)al kenyl , (CE"BNQz'I&hﬁnyyC|O(Q:CY)3*Jka-@xVP l32tCyspNaENH,and NROR ; AAZ i s
absent or the D 2l L om-the group
consi sting of R', irg, Iﬁ%n%?leakllﬁﬁ @g‘am I%Grefgl'ﬁseb?ﬁ I«iﬁ I@izl':‘al a, Bal, Fala, ,
~0 Sala and X- PheD %Nog-lfﬁ'let-ﬂ’ﬂi-C&‘rb@ -Cirs-PheeD-Bi)- !aﬂ' rmvsﬁva)-ry-lﬂidbfst ituted
aromatic a-am no Ac r t omatic a-am no
acid is optionall @ 45@ Hh?u e @ty% %'p'?@%y%ﬁiubsq&ﬁ TSﬁj{ﬁ(%el ected from
Eg; g; OIUEOCOInSI th Cpg—cp«ﬁloﬂhb@g«ﬂal DNGg-LySgysEhr(BE)-Tyn-HHkyl , (C2,) al ]Ic<enyl
.,)al kynyl, Bz isomer of an
optional |y substi buﬁ g&’zfrﬁen‘%y%?@[?%yé?%aE’@Aﬁryﬁo@ﬁﬂg@zhﬁ%ons. sting of
;I'r p, ’\zl\ﬁt 'rI]'r p, 4( B=-4VRO1Rhe- dyﬁfb(D-@’ylngdlﬂDjﬁp IWSSB@‘}GWIW(BZI@-WW-NHAC hg |
rans nmcha, p, Sala,
~Aala, Thza, Thia, Béﬁ!"g %Qeacycgﬁ@qgaﬁr r“ﬁ%@r@ﬂ?ﬁﬁ@z‘;{ﬁé ain am no

group of said optnmLFb% QWU.(gyg_pgt @m@gy@g}y@jm&(m}_rmg y substituted
wth R3 and R' AAS i s absent or A3c, Adc, ASc,
A6c, ‘Abu,15Ai b, Al B-NalgyelpD-Cypkal- @h'HP LDJégFVSﬁEﬁ hrﬂﬁé')-TG&Hsz Ile, Leu, Nal,

Nl e, Pal, Phe, Pr D L LNE.Trp, N-Me-Trp, VaI,
N- Me-Val , hArg, B?I;:?, ‘%ﬁoc( SE,WS-Pgﬁj Qﬁ;l—%] C%b Thr@‘ﬂ)(-ﬁfr *hza, Thia, Bal,

Fala, Pala, or. X Phe-cydpl-Cys-HgkBritrp- Lt)’ﬁ&&@) THHBE)Nsbtz: of R', an ar olmajti c
SLomr SELd, P, ST PR L B0 TReTi, o1 X 4
a-am no aci d; (Taeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,,

20 (C)aeg-cyclo{D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;
Aic-cyclo{D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;
(C(z))aeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;
(A(z))aeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;
(T)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-D-Cys)-Thr(Bzl)-Tyr-NH,,

25 (A)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;
(G)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;
(T)aeg-cyclo(D-Cys-4-Pal-D-Trp-Lys-Cys)-Thr(BzI)-Tyr-NH,;
(T)aeg-cyclo(D-Cys-Tyr-D-Trp-Lys-Cys)-Thr{Bzl)-Tyr-NH,;

~ (Taeg-cyclo(D-Cys-Phe-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;



4 f~I~":P 203 -66 AAe is a D- or L- isonmer of R"" R is H E-, EOB,;S-
E(OC, EOOC', or R3;, R3is a miety of the fornula p ~ O HF RNUY 2003
N (CHZ) sC~ HO-R? NVN- (CH2) SS~ ~--i O or s wherein Rz' is (C,.,)alkyl and s
is 1, 2, 3, ord4; Xin the defihition of AA2 and AAS is hal ogen, NO2, OCH,
(C -6)al kyl, (C, 6)al koxy, nmono- or di-(C, -6)al kylamno, Bzl or OBzl; Xin
the definition of AA6 is halogen, N2, OH (C -6)alkyl, (C, -6)al koxy, nono-
or di-(C -6)al kylam no, Bzl, OBzl, orsNROR ; to provided that: at |east
one of AA'" or AAZ IS present when AA' is absent, AAZ and AAe toget her form

a bond;. and at | qFsdegt |0@|f)0§§§: @_T?Q%%q{he(@gﬁgeﬁh or

pharmaceuti cal | y accept abI e sal t t here ound accordl ng to
clai m 2, wherein (AMRegreyclopa-&ivs- PBA@UPRW@ ;Cysi-SenBzIpTymNHE- i soner of R',

- Pip, Pro, or Ser, 0 ) fromthe group
consi sting of Cpa (T%ISQ éyc%é”ﬁ)%fyg an@ @%1‘%@?‘6& Q’}!{Zﬁ%ﬁ 70 AAZ is
absent, Aic, Pal (TFﬂﬁ@ -CYES ([Piys- Rl N pRLys;CyE) Q5G1Tyr-NH§>he(4 O Bzl) RZ~-CH

Hal e- - ~~~0 of an am no acid
sel ected 5from t héTba%S C@%? %1.5) UP%@%Y%@Q 'TH ?-’and Tnpa; AA is the
D- ‘or L-isomer ofD-Oppscytioth- GNSM)&IEQ-LD T@Bty%ecﬁ)nhr(lmiwyr-mw hHi's; AAS is Lys,
hLys, N Me-Lys, % Ci S- Abﬁ q:ﬁﬂb-é'dif thé D- or L-isoner
of “an anino acid e e (P Y Al Tre ﬁQ:Qbf%)i -Eri WW@QG'N\'@S, Pen and
Tnpa, AA is A3C,AMYaed Skiof Bﬁgys -PED-TA-Cys-0-Ey8)-ahr @Bpﬁyr NHe. FS Phe, Phe,
Pro, Sar, Ser, TFH_ Thr ( Bzl ) Fy Val or_abseéen

jaeg-cytlo(D- Cys- al-D-Trp-Lys-D-Cys)-Nal- NHZ,

10 - D-Cpa-cyclo(D-Cys-Pal-D-Trp-Lys-D-Cys)-Nai-NH,;
(A)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-D-Cys)-Thr(Bzl)-Tyr-NH,; or
(C)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-D-Cys)-Thr(Bzl)-Tyr-NH,;

or a pharmaceutically acceptable salt thereof.
In still another most preferred embodiment the invention features a

15 compound according to Formula 1V, wherein said compound is of the

formula:
cyclo(Trp-D-Trp-Lys-Phe(4-O-Bzl)-Phe-(T)aeg);
- cyclo(Trp-D-Trp-Lys-Pal-Phe -(T)aeg); or
cyclo{Phe-Phe-D-Trp-Lys-Thr-(T)aeg);
20 or a pharmaceutically acceptable salt thereof.

PREPARATION OF PEPTIDES

Peptides were synthesized on Rink Amide MBHA resin, (4-(2', 4'-

dimethoxyphenyl-Fmoc-aminomethy!)-phenoxyacetamido-norieucyl-MBHA
25 resin), using a standard solid phase protocol of FMOC chemistry and
cleaved with a TFA/Phenol/H,O/triisoproylsilane (83ml/5g/10mi2ml) mixture.
Peptides were cyclized in CH,CN/H,O (Sml/Smi) using EKATHIOX™ resin
(EKAGEN Corporation, San Carlos, CA) and purified on C,, silica (Rainin
~ Instruments Co., Wobum, MA, now Varian Analytical, Walnut Creek, CA),




AA8 is R', Nal, Thr, Thr(Bzl), Tyr, Phe(4-0OBzl), or absent; ~o -of RJY 2003
pharmaceutically acceptable salt thereof. 6. A conpound according to claim
5, wherein AA' is absent or the DD or L- isomer of R', Pip or Pro, or of an
aromatic a amno acid selected fromthe group consisting of Cpa, D p, Nal,
Pal, Phe, is and Ac-Phe; AAZ is Tyr, Pal, Phe, 4-NOz Phe, Trp, or absent;
AA" is a D or L-isonmer of Cys or Pen; AA is D-Trp; AASis Lys, On, or
cis-4-Acha; 20 AA6 is a D or L-isoner*’of Cys or Pen; AA is A3c, Adc, A5c,
A6c, Abu, Aic, ~-Ala, Gaba, N e, Phe, Pro, Sar, Thr, Thr(Bzl), Tyr, Val, or
absent; and weM®) i gcaoNitriigp, 1%y riflutieboetsr ik emtfferor Honplgenawcewas cal |y

| -acceptabl e salt N/ und cording.to claim.3 erein AA
TR A, HesshF B e fulp) 6 AATREIDCEEAREG, B has B Mnd 8 GF o
aromati c a- apé nB5%dordes paptidel from t he group consi sting of Cpa, Nal,
AcNal , Phe, Ac-Phe, .4- Phe, and Ac-4-NOz Phe; ~ry''~r' 2~~3 -68 AAz
is Pal, Phe, FS gﬁéeqt'_dﬁN%v'BQ gs%éﬂitfucme is aD or L-isomer of Cys, hOys,
Pen or Tnpa; AA" is pal, 4-Pal, Hs,-gtpg-Iyr, Phe(4-0Bzl), Phe, or R';
AA" is a D or L-isomer 40b Trp Qb Hiss: S AAQ kS, Lys,s NsMe-Lys, On, hLys,
cis-4-Acha, or 4-Pi pA{Rag )%_ﬁg‘_% AR _r‘eélr_'g‘%_%s, hCys, Pen or
Tnpa; AA is R', Adc, ASc, Abu, I3-Alql|)) Gaba, Phe, FS Phe, Ser(Bzl), Thr,

Thr(Bzl), Phe(4-0O-Bzl), or absent; AA'D is R', Nal, FS Phe, X-Phe or
absent, wher@ n X is hal ogen, NOZ, CH3,

S——S
(R'RY)-AALAATAAL AAT AT AAT-AAE-AAT-AATAAL-R?
(1)

10 that is, having a cyclic tetra- or pentapeptyl backbone, were synthesized on
Rink Amide MBHA resin, (4-(2',4'-dimethoxyphenyl-Fmoc-aminomethyl)-
phenoxyacetamidonor-leucyl-MBHA resin}, following a standard solid phase
protocol of Fmoc-chemistry until the desired peptide was assembied. Final
cleavage/deprotection was achieved by the treatment of the peptide-resin

15 with a cocktail of TFA/Phenole/H,O/Triisopropylsilane (83:5:10:2
ml./g/mL/mL).

Cyclization (S-S bond formation) was achieved by dissolving the
linear peptide in a 50% mixture of CH,CN/H,O, except where otherwise
indicated, followed by the addition of 2.5 eq. of EKATHIOX resin then stirring

20 overnight. '

Peptides were purified on C, silica column using
acetonitriie/0.1%TFA buffer. Homogeneity was assessed by analytical HPLC
and MAS spectrometry and was determined to be >95% for each peptide
except where otherwise indicated.

25 Peptides having a carboxylic function at their C-Terminal were
synthesized on Wang resin (p-Benzyloxybenzyl Alcohol resin}, cleaved from



~0 OH, Bzl or OBzl; and AABis R', Nal, Tyr, Phe(4-0OBzl), or absen};K{gr 2803
phar maceutically acceptable salt thereof. 8. A conpound according to claim
7, whereini5 AA" is R', Aic, Hca, Pro, Ser(Bzl), or a D0 or L-isomer of an
aromati c aam no acid selected fromthe group consisting of Cpa, Nal,

Ac- Nal , Phe, AcPhe, 4-NO2 Phe, and Ac-4-NOZ Phe; AAz is Pal, Tyr, or
absent; AA3 is. a D or L-isonmer of Cys or Pen; 20 AA3' is R', Pal, 4-Pal,
Trp, Tyr, Phe(4-0O-Bzl), or Phe, wherei4¥-R' is (T)aeg; AAis D-Trp; AAS is
Lys, N-Me-Lys, Qn, or cis-4-Acha; AA6 is.a D or L-isonmer of Cys or Pen;
AA'" is R', Assin Abd degetéddzd by cbbktail BHTEFBZPHenoRhie(#T@sBalopyisiGEmean or
absent; z5 ' ig ?g—] . ,é;)Phe or absent; and AAB is Tyr or absent; or a

phar maceutic elrg 2 éSpq |l e salt thereof. 9. A conpound according to. claim
4, wherein  ~a ~Head-VoJail chQicARptidss Miving tHggené?@astr&n@%f Nal , Pal, Phe,
Pro, R', Tyr or absent; AAZ is Phe, Trp, FS Phe, ﬂLs, Tyr, Phe(4-0OBzf), or
R'; AA3 is a Disoner of Trp/,Hs, qr Pal;. AA, i yS, N-Me-Lys, On, hLys,
ci s-4-Acha, or 4-Pip-A a;R{s 1 ?sﬁﬁ%a‘l\A‘fMSEMg@%zMas Thr(Bzl), Thr, Sar,
Gaba, |13-Ala, Adc, ASc, A6c, Abu, Aic absent; AA6 is Thr, Tyr, Ser, FS
Phe, Cpa, " Nal, or D or L-Phe; AA is(‘&él, Pal, or absent; and AAe is R':
~0 or a phar vegreuyntekizgd dicstest alwdtells plotedidie e peplide AncDometsRdylaccor di ng
to claim9, gmgrrk%pesﬁﬁ is Cpa, Nal, Pal, Phe, Tyr or absent;

The first Fmoc deprotection was carried out using 5% piperidine in
DMF/DCM (1:1) for about 10 minutes followed by 25% piperidine in DMF for

10 about 15 minutes. All subsequent deprotections were performed using a
standard solid phase protocol of FMOC chemistry.

Protected linear peptides were obtained by treating the resin with
acetic acid/TFE/DCM (1:1:8 by vol.) for about 80 minutes at room
temperature.

15 Head-to-tail cyclization was achieved using HATU/HOAT/DIPEA as
the coupling/cyclization reagent. The all-protected cyclic peptide was treated
with a cocktail . of TFA/Phenole/H,OfTriisopropylsilane (83:5:10:2
mb/g/mL/mL) for about 2 1/2 hours to achieve final deprotection.

Peptides were purified on C,, silica column using

20 acetonitrile/0.1%TFA buffer as eluant. - Homogeneity was assessed by
analytical HPLC and MAS spectrometry and was determined to be >97%
pure for each peptide.

As noted above, certain compounds of the invention incorporate one
or more of the amino acid moiety R"', having the structure



AA2 is Phe, Tyr, Trp, or R'; is AA" is D-Trp; AAis Lys, N M-Lys, 0y

ci s-4-Acha; AAS is Pal, Phe(4-0-Bzl), Aic, Gaba, Ab5c or absent; é ‘f T@ﬂm
Nal, or D- or L-Phe; AA" is absent; and 20 AAe is R'; or a phar_ naceutlcally
acceptabl e salt thereof. 11. A conpound according to claim?2, wherein R
and RS are absent and the N-termnal amno acid and the Cterm nal am no
aci d together form 25 an amide bond; or a pharmaceutically acceptable salt
t hereof. 12. A conpound according to cK4dm 3, wherein R and RS are absent
and the N-terminal am no acid and the Cterm nal am no acid together form
an am de bond; or a pharmaceutically acceptable salt theregf. ~~—~ ~ ~
-70 13. A conpound according to claimg8z; wherein said conpound is of the
formul a: Ac- D- Phe- Tyr - cycl o( D- Cys- D- Trjp- Lys- Cys) - Abu- Thr - Net;

Nal - Tyr-cycl o( Cys- Tr p- Lys- D- Cys)=ValCHal - NHZ; CO
Nal - Tyr - cycl of Top- Lys- D- ﬁ)@lal - NHZ; NH
D-Di p- Tyr-cycl o DUTr p- Lys- U- Nal - NH2: '

Di p- Tyr-cycl o(D e N GHBONH NH-(CH,);CH-CO-
Nal - Tyr - cycl o( D- Cyjs- D- Tr p- Lys- D- Cys)ji Abu- Nal - NHZ; ~o0 i

Di p- Tyr-cycl o(D- Cys-D Tr p-Lys- D- Cys) - Val - Nal - NH2; ,
Nal - Tyr-cycl o( D DTrp Lys- D Cys) - Val - Nal - NHZ;

cycl o( D- Phe- Ty cycI QIS D Trp-Lys- Cys) - AbuR‘Fhr)
Cpa- Pal - cycl o( D Lys- D Cys) - A3c- I\lal-NﬁfI
Cpa- Pal - cyclo(DGys D bgfLys D Cys)-A5c-Nal -NHz? is
Cpa- Pal - cycl o(D Lys D- Cys) - A6c- Nal -Nf-‘@

((2)) aeg- cycr Btk COrs- D- Oys) NS4k NNZHX')-CO-

-Pal - cycl o( D Cys- DTr p Lys D Cys) - A5c- Nal - NH2;

Cpa- Pal - cycl o( D- Cys-iB- Tr p- Lys- D-Cys) -1 3-Al a- Nalv NHZ;

Cpa- Pal -cyel o( D- Cys- DTr p- Lys- D- Cys) - Sar - Nal - NHZ; 20

Cpa- Pal - cycl o(DQ/ﬂ Tr p- Lys- D- Cys) - Gaba- Nal - NHz;

Cpa- Pal - cycl o(DQ/H#;( )@El Lys- D- Cys) - Pr o- Nal - NH2;

Pr o- Phe-c(D- Cys- D pD- Cys) - Nl e- Phe- NH2;

Pr o- Phe-c( D Cy"S“-l\DrUHT@_QS'- D- Cys) - Thr- Nl e- NH2;

Pr o- Phe- c( D- Cys- DTrp Lys- D- Cys) - Thr - Phe- NH2; 2s

Cpa- Phe- ¢(D- Cys- D- T¥'p- Lys- Wun@ﬁaxNWZ X3, X* m, n, and p each is as

Cpa- Phe- C(DQ/ -D-Tr GabaTr-NHZ

Pi p- Phe- ¢c(D- éy ngsl *f‘rtg @}émg} M bﬂ arqzarent to one skilled in the art of chemical

- Pi p- Phe- cgCysgy Qh@é:@ﬂhé’(&h@@ﬁo@a@a aM‘R@ ael'as may be readily synthesized using

Pr o- Phe- c(DQ/s D-Tr p-Lys-D - NH2
appropriate stafting ma erials and known synthesis procedures. Examples
of pertinent procedures may be found in the following publications, hereby
incorporated by reference: aminoethylglycine: Tetrahedron, vol. 51, pp. 6179
(1995); Bioorganic & Medicinal Chemistry Letters, vol 5, No. 11, p.1159

10 (1995); Tetrahedron, vol. 53, no. 43, p. 14671 (1997); Nucleosides,
Nucleotides, vol. 16 (10 & 11), p. 1893 (1997); o,c-dialkylated amino acid
with nucleobase side chain, Proc. Natl. Acad. Sci. USA, vo. 92, p. 12013
(1995); aminocyclohexylglycine, Chem. Eur. J. vol. 3. No. 6, p. 912 (1997);
o-N-Boc-a-N-(thymin-1-ylacetyljornithine, Bioorganic & Medicinal Chemistry

15 Letters, vol. 6, no. 7, p. 793 (1996); substituted proline, J. Chem. Soc.

Perkin. Trans., vol 1, pp. 539, 547, 555 (1997); N-(aminomethyl)- g-alanine,

) or



- ~~ ;s0~~ 2003 -71 or a pharnaceutically acceptable salt thereof. 14 A
corrpound according to claim®6, wherein said conpound is accordi ng™ tho Mfife 2003
formul a: Phe-cycl o(Cys-D Trp-Lys-Cys) - Thr- NH2;

Phe- Tyr - cycl o( D- Cys- D- Tr p- Lys- Cys) - Abu- Thr - NHz;

Ac- D- Phe- Tyr-cycl o(D- Cys- D- Tr p- Lys- Cys) - Abu- Thr - NHz;

Nal - Tyr-cycl o( Cys- D Tr p- Lys- D- Cys) - Val - Nal - NHZ;

Nal - Tyr-cycl o( Cys- D Tr p- Lys- D- Cys) - AbusdNal - NHZ; 10

Di p- Tyr-cycl o(D- Cys- D Tr p- Lys- D- Cys) - Abu- Nal - NHZ;

Nal - Tyr - cycl @ét%l%/dioﬁ}l_-@ttp H53€> %S)SBA?UB@@ N5&5). substituted ornithire,

Di p- Tyr-cycl o(D- Cys- D- Tr p- Lys- Val -Nal -'"NHZ;

Nal - Tyr - cycl blygiee?@eaﬁrlﬂpclﬁytgi@r @Is)? (fa8), Rpl 2MH339 (1998); structure vi.,

882 Eg: g))ig: g%g%ozg ?B%Y?ngj pAgFf:SRﬁI"BQﬁ:%etr&ﬁedron Lett, Vol. 38,

Cpa- Pal - cycl o¢ Bi&yp- B3G3 g1898; Btrmytsbe- A6 Cratiaheliidn; Lett., Vol 39, p. 4707

E}G(qf);) 232133{&;%%8 TR J&_&Sf\m'&gcéhﬁr'%‘SﬁqgalvolH%‘lg p. 11116 (1997):

CP:gl cyc: og g @j‘ﬁh@l’@rm&- LB]@{%@&) kﬁﬂmﬁiﬁalbhﬁlri&tryﬂcett., vol. 7, no. 6, p. 681
a-cyclo - D Tr.p- - S) - - - ; :

Cpa- pol - oyol 61687 byl FHRTEy g atcid cfeteBenton et i35, no. 28, p. 5173

Cpa- Pal - cycl p(dg4§ysioBgdhie &M&dulan&/@heﬁ%frywa{t Nsl24 no. 8, p. 1077 (1994).

Cpa- Pal -cycl o(D Cys-D- Trp-Lys- H2'

Cpa- Pal - cycl o( D %'03’?rapd€i_t9'£ed[ﬁ?§?§w%{§33f%ﬂ‘g fa Synshesis of Analog #1.

Cpa- Pal - gycl @é@r%@p‘b@egrcﬁ ltb(é'tr@'e@ﬁﬁ cBﬁ%‘eNﬁ ep@i’gd by making appropriate
(T) aeg- cycl o(D- Cys-D- Trp-Lys- D Cys) - (A) aeg-
Cpa- Pal - cycl peBifiegtiars. Wiin_ jre pbtinsp Auooncs atagdinary skil In the art of

Cpa- Pal - cycl %}Ro@/s_?n%e-gfsp Lys- DQ/S) Nal - NHZ;
Pal - cycl o( D rp-Lys-D - Nal - NHz; - 4 ~0'! 2CC~ ~z
Pr o- Phe- cycl 6tedyk- D- Tr&;en@rgtiw Byo&p&lalﬂ-tgrt-Butyl-Tyr-S -trityl-D-Cys-N-in-t-

Pr o- Phe-cycl o( D- Cys- D- Vs _ ' g
Pi p- 4- NOZ- Phe- cycl of DB ch wﬁéoy@b@,%tyhp C’W‘b” Nal-4-(2.4-
(G aeg- Patk-cycl o( D Q/ﬂ?iﬁ)eﬁqxphqrwaﬂ@ym)etffw p Rzl gey & cDtamigioMidatuaoy!l-4-
(C) aeg- Pal -cycl o(D- Cys Thr(Bzl)-(G aeg-NH2; or a
phar maceutical | y acceﬂ?%yléggﬂﬁwwsé?sm 15. A conpound according to claim
8, wherein said cRimRamidei MBASCRSIH (Noviabidchemf aidiuBan Diego, CA), 1 g,
‘ (0.53 mmole), was placed in reaction vessel #1 (RV—1) of a Model 90 peptide
synthesizer, (Advanced ChemTech, Louisville, KY). The peptide synthesizer

20 was programmed to perform the following reaction cycle:

a. Dimethylformamide;
b. 25% piperidine in dimethylformamide (2 times for 15 minutes
each, with 1 time wash with DMF in between);
C. DMF washes (3 x 10 mL, 1 minute eachy), _
25 The resin was stired with FMOC-Nal (2.12 mmol), 2-(1H-

benzotriazol-1-yl)-1, 1, 3, 3-tetramethyluronium hexafluorophosphate
(HBUT) (2.01 mmole), and diisopropylethyl amino (4.24 mmole) in
dimethylformamide for about 1% hours and the resulting amino acid resin
was then cycled through steps (a) o (c) in the above wash program. The .



i o Nal -cyclo(D Cys-Tyr-D-Ti p-Lys-Cys) - Nal - NHz; ~ 4 NOYV 2003
D- Nal - cycl o(D- Cys-Tyr-D- Tr p- Lys- Cys) - Nal - NH2; " :
D- Phe-cycl o( Cys-Tyr-D- Tr p- Lys- Cys) - Thr-NHZ; D- 4- NOz

Phe-cycl o( D- Cys- Tyr- D Trp- Lys- Cys) - Nal - NHZ; Ac-D- 4- NO2

Phe-cycl o( D- Cys-Tyr-D- Trp-Lys-Cys)-Nal -NHz; t5 D-4-NQZ

Phe- Pal - cycl o( D- Cys- Phe(4- O Bzl ) - D- Tr p- Lys- Cys) - Tyr - NHZ;

Cpa- cycl o( D- Cys- Pal - D- Tr p- Lys- Cys) - Thr( Bzl ) - Tyr - NHZ; D- 4- NOz
Phe-cycl o( D- Cys- Pal - D- Tr p- Lys- Cys) - Thr- Tyr - NHZ; D- 4- NOZ

Phe-cycl o( D-Cys- Pal - D- Tr NH2; D- 4-

Phe oYl 0 D 1% Bal i 065 B ok 153 Bkl Beg sporench
Phe- cycl of DM§deé’durEheTrvchwﬁ Cys)-Thr (Bzl)-Tyr-NH2; 4-NOXZ
Phe-cycl o(D-Cys-Pal -D-Trp Cys) - Thr( BZlBé Tyr - NH2;

D- Nal - cycl o( D- q/smeaﬂoﬂww ;m%aegig)(i #Hnmeie) yers coygied successively to
CP)IJS gzg: 82 B %zpé;ﬁhe B_é%bRO%imﬂé EW??%%%%JK%FC&H& Fmoc-S ~Trityl-D-
Ser ( Bzl ) -y cCyy, Frage NRat- @I:—tryqa Argeec-idyie}-BohD-Tio: - e peptlde resin, after

T) aeg-cycl o V4
g Ag aeg- cgcl On%rﬂn%l?ndg?lva {sy %Il&%%ﬁ}?&ﬁ% éc%a@é Q" llzmoc-s -Trityl-
(G aeg-cycl o[()EB@m G)Dbnm—wys -Tegsqoupled( Batipn Tyas- HjHit ;again and one
T) aeg-cycl o s4P Thr Bzl )T nznv ~o0a3 73
(1) aeg- eyl Ry £oTplFBr Fri%eenel, cYRbs WARGIRG iy tI TS 10 7mL,
(T) aeg- cycl ofPuey ea)earid- dryipg Ly eOysduulm) i Bzbmp Eied tki; weighed 0.242
(T)aeg-cycl o(D-Cys-(T)aeg- D Tr p- Lys- Cys) - Thr (Bzl ) - Tyr - NH2;
(T)aeg-cy&l o¥D- Cys- Pal - D- Tr p- Lys- Cys) - Ser (Bzl ) - Tyr-NHZ; s
(T) aeg-cycl ogfep@ys- Palpr aTéﬂnmLom ﬂ}ésfryrl?tbﬂyé @rﬁius—m{rysl-\lk% Nal-NH,
(T)aeg-cycl o( D Cys- Pal -
(T) aeg- cycl o( D- q@%?ptﬁevﬁﬁmmam@)ft%éiem/ﬁ F&@z‘ g, 0.087 mmole) was
D- Cpa-cycl o T
(C%eg sé( N (R@Awh é%h?ﬁéﬁ‘arbq/&l%;o@ﬁ%h oThrFmB%é D] Hzprh\!ﬁ%; (0.5g), H,0
D- Cpa- ¢( D Oy $ml_) @nﬁrtptsgp@pws@'@ (pnzx-pg)zag LOPY} qqpﬂgerature and stirred for

(T)aeg- ?%?2@@&4’2'9‘ > Hols. LE%C&S@’% ;Earﬁ-&‘j _IurH'é'Zreduced pressure to an

(T)aeg-c rp-D-Tr p- Lys- D
(T) aeg- c( D- Gyily- Hs@iua TEper ypas Dh@yg)m‘ad (t@ﬁ_hug orrg/resmqp and the free linear

E% :Zg:gg B %eZo_tﬁ w% :lc_)répm a'?ed}[@é?/é%-r?h&?év%s}wapws eﬁﬁer The crude

ER aeg- CE g Qyeptidai -\asTT mdnanqns@l@ps) Fhr { BoL) oTyrGI-NHﬂ!H 0/0.AN HOAc
aeg-c ) .

(T) aeS- c(D- 8}%“1@ ’-ﬁ pf@@&%b@%? aé@?@i’??&& hd ﬁ%\ﬁ%% resin. The

E R aeg- C(ég Qyﬁdtgal wad Q’airped_y\mfﬁ)gﬁlysr)d_F E‘re(nlﬂtlie)ed_r} Tiie fikid?e w28 evaporated
aeg-c s- Pai r T o : .

1) aeg- o( b Peararebbkie JEDaBtiaT i hephins, F2AEsn mm) of microsord

(©) aeg- ¢( D Cysraltbsyidiané Rilicy 5)nf; 6!)0Wla"d( bbutiafy{ rwithHz linear gradient (30%

ll\/hn?1 gggg: fon s DTrp L@s&%@;t%& ﬂ yvaqey,r tmwﬁtchzgoth sofvents have

| np-c(D- Cys- Bher E?nffﬁd?oéoé?mDa@dS) FraétoRs! )veﬂé’rexblhl?ned by analytical high
Nua- c(D- Cys-Phe-D Trp-L D- Cys) - Thr(Bzl ) - Tyr- N

(T) aeg- P&b- cp@ﬁwmmgmwoma qpan‘lB L$5msnd Rﬂlﬁ'ed to give maximum

T) aeg- Pal - c

E Cg aeg Phe. Ckgg%y%ifﬁhw%&&&?{ﬁ:ﬁs(@ﬂw)wa:?&r gN’ézw mg of theferocfh.l% ' oDoa
- 74 (T) aeg- DaFrepwoit®- Dfty- mwde:ya"hemnyet)crmqasﬁqwL@ubwlhzmogeneous by

HPLC C, silica using the same eluant as immediately above, (tR = 16.646



or a pharmaceutically acceptable salt thereof. 16. A conmpound acgogc“mlg 7%13
claim8, wherein said conpound is according to the formul a ' bt
Hca- cycl o( D- Cys- Tyr- D Tr p- Lys- Cys) - Nal - NH2;

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

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

Ac-D- Nal -cycl o(D- Cys-Tyr-D-Trp-Lys-Cys)-Nal -NH2; io0

D- Phe-cycl o( D- Cys- Tyr- D- Tr p- Lys- Cys) - N&l-- NH2;

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

D- Nal - cycl o(&r@]e&)Tyn‘nﬂﬁmd'm prdsss sgactrpristly - ddrifrmed the composition of the
DPhe-cycIo(%_i {aDTr @M\Z %@4 Thr - NHZ D 4- NOZ

Phe-cycl o( D 1% D ég INal - is Ac- D 4- NO2

Phe- cycl o( D- Cys- Tyr-D- Tr p- Lys @yﬂ)gﬁ\@;{ngmgmg NQZ

Phe- Pal - cycl o( D Cys-Phe(4- O Bzl')-D Trp-Lys-Cys) - Tyr-NH2; D 4- NOZ

Phe- cycl o( D- Cys- qon[)thﬁqpowge@ggtlorrhqr(eﬁqﬂbedwﬁhq\m can easily ascertain

Cpa- cycl 0% %Ze?s@nﬂg' J{apaclté’r%'tlg%) th-Eh;S %t)ln\@ﬁﬁom%d \Q’tﬁ]od}@%partmg

Phe-cycl o - Pal
Phe- cycl o( D- Ty&- Fae - Eplrl’fr ;ﬁnldy§cqp@t§)etev r@eyzl wkgrvaumls malnge@z and

Phe-cycl o( D 4

Phe- cycl o( D- %ﬁn"@ﬂ IOIJ§ ;Fr %et@e@tﬁ% fQI_ % )to ¥¥ﬁo%j§ses aMonditions.
D- Nal - cycl o( Dh@y,otirer| enlibotimperty sreCgisy wﬁhm(tB& k:ba+rfr§/r - NHz;

Pro-cycl o( D- Cys-Pal - D- Tr p- Lys- Cys) - Thr ( Bzl ) - Tyr - NHzZ; 25
Cpa-cycl o( D Cys-Pal - D- Tr p- Lys- Cys) - Thr ( Bzl ) - Nal - NH2;

Ser (Bzl)-cycl o( D- Cys-Pal - D- Tr p- Lys- Cys) - Thr - Tyr - NH2;
(T)aeg-cycl o(D- Cys-Pal - D- Tr p- Lys- Cys) - Thr ( Bzl ) - Tyr - NHz;

(C) aeg-cycl o( D Cys-Pal - D Trp- Lys- Cys) - Thr ( Bzl ) - Tyr - NH2;

Ai c-cycl o(D Cys-Pal -D Trp-Lys-Cys)-Thr(Bzl )-Tyr-NH2; . - y P.i Db Zt103 -
-75 (C(z))aeg-cycl o(D Cys-Pal - D- Tr p- Lys- Cys) - Thr ( Bzl ) - Tyr - NHzZ;
(A(z))aeg-cycl o(D Cys-Pal - D- Tr p- Lys- Cys) - Thr (Bzl ) - Tyr - NH2;

T) aeg-cycl o(D- Cys- Pal - D- Tr p- Lys- D- Cys) - Thr ( Bzi ) - Tyr - NH2;

(A) aeg-cycl o(D-Cys-Pal - D Tr p- Lys- Cys) - Thr (Bzl ) - Tyr - NH2;

(G aeg-cycl o( D Cys-Pal - D- Tr p- Lys- Cys) - Thr ( Bzl ) - Tyr - NH2; .
(T)aeg-cycl o( D- Cys-4-Pal - D- Tr p- Lys- Cys) - Thr (Bzl ) - Tyr - NHz;
(T)aeg-cycl o(D- Cys-Tyr-D- Tr p-Lys-Cys) - Thr (Bzl ) - Tyr - NHZ,;
(T)aeg-cycl o(D- Cys-Phe-D- Tr p- Lys-Cys) - Thr (Bzl ) - Tyr - NHZ;
(T)aeg-cycl o(D Cys-(T)aeg-D Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH2; ~o
(T)aeg-cycl o( D- Cys-Pal - D- Tr p- Lys- Cys) - Ser ( Bzl ) - Tyr - NHZ;
(T)aeg-cycl o( D- Cys-Pal - D- Tr p- Lys- Cys) - Phe(4- O Bzl ) - Tyr - NHzZ;
(T)aeg-cycl o(D Cys-Pal -D Trp-Lys- Cys) - ASc- Tyr - NHz;

(T)aeg-cycl o( D- Cys-Pai - D- Tr p- Lys- Cys) - Abu- Tyr - NHZ;

D- Cpa- cycl o( D- Cys- (T) aeg- D- Tr p- Lys- Cys) - Thr (Bzl ) - Tyr- NH2;  ~s
(T)aeg-cycl o(D- Cys-Pal - D Tr p- Lys- D- Cys) - Thr ( Bzl ) - p- Me- Phe- NH2;
‘Ac- (T) aeg-cycl o(D Cys-Pal - D- Tr p- Lys- D- Cys) - Thr (Bzl ) - Tyr - NH2;
(T)aeg-cycl o( D- Cys-Pal - D- Tr p- Lys- D- Cys) - Nal - NHz;

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

(A) aeg-cyci o(D- Cys-Pal - D Tr p- Lys- D- Cys) - Thr (Bzl ) - Tyr-NH2; (C)aeg zo
cycl o(D- Cys-Pai - D- Tr p- Lys- D- Cys) - Thr ( Bzl ) - Tyr - NHz;

(C aeg-c(D Cys-Pal -D Tr p-Lys- D Cys) - Thr (Bzl ) - Tyr - NHz;

D- Cpa-c( D Cys- Pal - D- Tr p- Lys- D- Cys) Thr ( Bzl ) - Tyr - NHz;
(T)aeg-c(Pen-Pal - D- Tr p- Lys- D- Cys) Thr ( Bzi ) - Tyr - NHzZ;

(T)aeg-c(D Cys-Trp-D Trp-Lys-D-Cys) Thr(Bzl )-Tyr-N HZ; 2s
(T)aeg-c(D Cys-Phe-D- Tr p-Lys- D- Cys) Thr ( Bzl ) - Tyr - NHz;
(T)aeg-c(D Cys-Pal -D-Trp- O n-D Cys) Thr (Bzi ) - Tyr - NHz;
(T)aeg-c(D Cys-Pai - D-Tr p- hLys- D- Cys) Thr ( Bzl ) - Tyr - NH2;
(T)aeg-c(D Cys-Pal -D Trp-1 anp- D- Cys) Thr (Bzl ) - Tyr - NH2;
(T)aeg-c(D Cys-Pal - D Tr p- Cha( 4-am - D- Cys) Thr (Bzl ) - Tyr - NH2;



~> ~"~V ?D03 -76 (T)aeg-c(D Cys-Pal-DTrp-Lys-D Cys)-Ser(Bzl)-Tyr- I,\II—E:;\_”
(T)aeg-c(D- Cys-Pal -D Trp-Lys-D Cys) Thr(Bzl ) - D- Tyr - NH2; v O
(T)aeg-c(D Cys-Pal - D Tr p- Lys- D- Cys) Thr ( Bzl ) - Tr p- NH2;

(T)aeg-c(D Cys-Pal -D Tr p-Lys- D Pen) Thr (Bzl ) - Tyr-NH2; s

(C) aeg- c(D- Cys- Phe- D- Tr p- Lys- D- Cys) Thr ( Bzl ) - Tyr - NH2;

| na- c(D Cys-Phe-D- Tr p- Lys- D- Cys) - Thr ( Bzl ) - Tyr - NHZ;

Whf - ¢( D- Cys- Phe- D- Tr p- Lys- D- Cys) - Thr (-B2F) - Tyr - NHz;

| np- c(D- Cys- Phe-D-Tr p- Lys- D- Cys) - Thr (Bzl ) - Tyr - NH2;

Nua- c( D- Cys- Phe- D- Tr p- Lys- D- Cys) - ThigftBamg- Tyr- NHz; 1b

(T) aeg- Pal -c(D Cys-D-Trp- Lys-D- Cys) Thr (Bzl ) - Tyr - NHz;

(T) aeg- Pal - c\%"'ba‘%&'ﬁ”ﬁj B Lys- D- Cys) Tyr ( Bzl ) - Thr - NHZ;

(C) aeg- Phe-c( D qﬂs_-pca'ﬁ,POM@o@o@lﬂg wr (Bzl)-Tyr-NHz; or _
(T)aeg-D Trp-c(D Cys-Pal -Lys-D Cys) Thr(Bzl )-Leu-NH2; or a pharnmaceutically
accept abl e salt ther'REEAALSAAZAAR 0O RALRAS ARSI Al REZ 0 e RAi m 10, wherein
sai d conmpound is according to the formula

cycl o( Trps D- Tr p- Lys- Phe(4- O Bzl ) - Phe- (() aeg) ;; cycl o( Tr p- D- Tr p- Lys- Pal - Phe
-(T)aeg); or_20 hewPhe: =Lys- -(T)aeg); or a pharmaceutically
accept abl e s%rlzal plﬁ@ragéﬁ&%%ggc&%ﬁ% I%(S)%y@#l%&i citing a neuronmedin B receptor
agoni st ef f eghereim a subj ect in need thereof, wherein said nethod conprises

according 1 oe Srfioesisl AN oK ARE ERCCRN, et B aned AR c SRS 10, A
net hod of el éaht ishghdepend@itys bptioraily evephtoedagimi(St,)@kfieat, Jdkehygubj ect in
: need thegonf(’Caq\gr:;ﬁryﬁ)lll,no|'S(%:I1_3am$f[-§(%)(j)-;cOnprI ses adm nistering to
| AA' is absentor the D- or L-isomer of an amino acid selected from the group
consisting of R", Aac, Aic, Arg, Asn, Asp, Dip, GIn, Glu, Hca, Hyp, Lys, Mac,
Macab, Orn, Pro, Ser, Ser(Bzl), Thr, Thr(Bzl), Pip, hArg, Bip, Bpa, Tic, Cmp,
Inc, Inp, Nip, Ppc, Htic, Thi, Tra, Cmpi, Tpr, lia, Alia, Aba, Gba, Car, Ipa,
15 laa, Inip, Apa, Mim, Thng, Sala, Aala, Thza, Thia, Bal, Fala, Pala, Dap, Agly,
' Pgly, Ina, Dipa, Mnf, Inic, C4c, 5-gs, Htga, 4-Mqc, Thn, a-Chpa, Cit, Nua,

Pyp and an optionally substituted aromatic a-amino acid;

2003

wherein said optionally substituted aromatic a-amino acid is optionally
substituted with one or more substituents each independently selected
20 from the group consisting of halogen, NO,, OH, CN, (C,alkyl, (C,-
e)alkenyl, (C.-o)alkynyl, (C,-;)alkoxy, Bzl, O-Bzl, and NR°*R';
AAZ is absent or the D- or L-isomer of an amino acid selected from the group
consisting of R", Aic, Arg, Hca, His, Hyp, Pal, F.-Phe, Phe, Pro, Trp, and X°-
Phe Pip, hArg, Bip, Bpa, Tic, Cmp, , Inc, Inp, Nip, Ppec, Htic, Thi, Tra, Cmpi,
25 - Tpr, lia, Alla, Aba, Gba, Car, Ipa, laa, Inip, Apa, Mim, 'Thnc, Sala, Aala,
Thza, Thia, Bal, Fala, Pala, Dap, Agly, Pgly, Ina, Dipa, Mnf, Inic, -lgc, 3-lqc,
C4c, 5-lgs, Htga, 4-Mgc, Thn, a_-Chpa, Cit, Nua, and Pyp;



4 N(~V 2f1 3 _77_ said subject an effective amount of a conpound -agcypgdi 3
to claim14 or a pharmaceutically acceptable salt thereof. 20. A nethod ©
eliciting a neuromedin B receptor agonist effect in a 5 subject in need

t hereof, wherein said nethod conprises adm nistering to said subject an
effective anount of a conpound according to claim15 or a pharnmaceutically
acceptable salt thereof. 21. A nethod of eliciting a somatostatin receptor
agoni st effect in a ~o subject in needgthereof, wherein said nmethod
conprises adm nistering to said subject an effective anount of a conpound

according to,Gh 6 ~or tlcal t 22. A
nmet hod of el f\'c'\l ﬁ%nmaéaoso%kg%%é%aﬁp:égcaﬂn géogﬁéﬁgéeffoﬁtt%?n&?hgs subj ect
i n need ther eofsistivgeofeCys, sim‘,yi Iﬁ’ehhaidac'onﬂipal Mas, Rdoaini sidean ngtibealiyai d
subject an e nt of qlfgpound accor di ng to claim17 or a

phar rraceuticﬁ't”ﬁ%"gggébcﬂrﬁ {Ce ?5'1"10? eof , provided said compound i s not

cycl o(Tr p- DWh@réﬁssd?@ai;ﬂroﬁélﬁﬂshbéﬂﬂﬂe&Tér@ﬁﬁilc (Q-Vamlno acid is optionally
cycl o(Trp-D-Tr p- Lys- Pal - Phe - g zo 23. A nmethod of eliciting a SSTR-1
agoni st eff eé@bﬁtﬁitédé’ﬂ‘lﬁ%@toﬁfﬁwﬁéﬁ Stﬂth%fl‘rtééﬁectﬁﬁé‘@n fhesgpdp ﬁ@mf’rﬁwgcorrprl ses

To claim 14 o "aoBR Nk O GRS RO o R B e el
compound is Ret GBzZNANR*RYr Pipy dibeg, @IB BP&' re L§mpD- E)}Zs)ﬂpvb.lip. Regic: NHEZ,
Thi, Tra, Cmpi, Tpr, , lia, Alla, Aba, Gba, Car, Ipa, laa, Inip, Apa, Mim, Thnc,
Sala, Aala, Thza, Thia, Bal, Fala, Pala, Dap, Agly, Paly, Ina, Dipa, Mnf, Inic,
10. I-lgc, 3-lgc, C4c, 5-Igs, Htqa, 4-Mqc, Thn, a-Chpa, Cit, Nua, and Pyp; AA® is
absent or the D- or L-isomer of an amino acid selected from the group
consisting of Pal, 4-Pal, His, Arg, Nal, Trp, Bpa, Fs-Phe, Phe, X°-Phe, R,
hArg, Bip, Tic, , Htic, Dip, Sala, Aala, Thza, Thia, Bal, Fala, and Pala,
AA* is a D- or L-isomer of an optionally substituted amino acid or of an
15  optionally substituted aromatic a-amino acid; _
wherein said optionally substituted amino acid is selected from the group
consisting of Trp, Lys, Ormn, hlys, cis-4-Acha, frans-4-Acha, frans-4-
- Amcha, 4-Pip-Gly, N-Met-Trp, p-Met-Trp, His, hHis, hArg, Bip, Tic, Htic,
Dip, Sala, Aala, Thza, Thia, Bal, Fala, Pala, and 4-Pip-Ala;
20 wherein the side chain amino group of said optionally substituted amino
acid is optionally substituted with R* and R* and
. wherein said optionally substituted aromatic «-amino acid is optionally
substituted with one or more substituents each independenﬂy selected
from the group consisting of halogen, NO,, OH, CN, (C,alkyl, (C..
25 alkenyl, (C,.)alkynyl, Bzl, O-Bzl, and NR°R™;
AAS is absent, R", Aic, A3c, Adc, ASc, ABc, Abu, Aib, B-Ala, Bpa, Cha, Deg,
Gaba, lle, Leu, Nal, Nle, Pro, Sar, Ser, Ser(Bzi), Thr, Thr(Bzl), Trp, Val, Pal,
'F4-Phe, Phe, X°-Phe, or an optionally substituted D- or L- isomer of an amino
acid selected from the group consisting of 4-Pip-Gly, 4-Pip-Ala, cis-4-Acha,



Nal - Tyr - cycl o( Cys- D- Tr p- Lys- D- Cys) - Abu- Nal - NHz; ~ 4 NOV 2003
Di p- Tyr-cycl o(D- Cys- D- Tr p- Lys- D- Cys) - Abu- Nal - NH2;

Nal - Tyr - cycl o( D- Cys- D- Tr p- Lys- D- Cys) - Abu- Nal - NH2;

Di p- Tyr-cycl o(D- Cys- D Trp-Lys- D Cys) - Val - Nal - NHZ; .- 41~ QV 200

Nal - Tyr - cycl o(D- Cys- D- Tr p- Lys- D- Cys) - Val - Nal - NH2;

Cpa- Pal -cycl o( D- Cys-D- Tr p- Lys- D- Cys) - A3c- Nal - NHz;

Cpa- Pal -cycl o( D- Cys- D- Tr p- Lys- D- Cys) - Ab¢c- Nal - NH2;

Cpa- Pal -cycl o(D- Cys- D Trp- Lys- D- Cys) - A6c- Nal - NH2;

U eod RS BB Ol B, e e o

(P)Sl CYC: OE g%§ ,galﬁr Frhka(STkDa Cpsl) FARS; -dval Pélbi'&vherein the side-chain amino
a-cyclo S-

Cpa- Pal - cycl o(glfﬂltﬁyg 'imttﬂfﬁ'\&&éﬁwyt&ﬁaawa %’H ispgiptionglly mono- or di-

cycl o D- Os- DsfpgribteaBnGrsane e Nal - iz,

Cpa- Pal - cycl o(ﬁgs%s D Tr p- Lys- D- Cys) - Sar - Nal - NH2;

Cpa- Pal - Gyclaf §ern§_onttp)e ngt @sey‘g.oApaamarpo Wseiected from the group

Cpa- Pal - cychJ?.l ihr |§c%s éﬁé@?gﬁ

Cpa- Pal -cycl o gs@/@oﬁ?ﬂ% téﬁs- %gs - Pro- _a’nl_gzamf%zagld Eyﬁer't‘%{)sd of

eliciting a BITAPE, agepai §hr, éhlr(Bclt Sem, Ser¢dd)), dévg.iBip.nBed HileePgoSalasher ei n

sai d nmet hod ise d 0 said subject an effective anmobunt of
SRRSO Bl

a conpound ai m1b or a'pharmaceutically acceptable salt
t her eof provisleid abaernt ording DundLisormestof 20 amino acid selected from the group

ﬁg gﬁg? é;g%oﬁ%gtiggf %J aROE nqﬁ%ssu%@?te rorﬂgéd a-amino acid, A3c, Adc,
D- Phe- cycl o( A& s nbu DA Bicl-BsAl&YAng; Nak; DEE, Gaba, lle, Leu, Nie, Pip, Pro,

Nal - | D T DT
e e oS Y ST Mokt e, Sat. chaf iz, T, Bal
Phe- cycl o( D-&\g-#ah; M}Fr Brp::Bﬁa(Nﬁg PAinB&RZ bid X9-PhRiH2;

Cpa- cycl o( D- Cys- Pal Cys) - Thr (Bzl ).- Tyr - NHz;
Phe- cycl o( D- quDaPsqﬁiwa Emr lelpemet v eB@mmwﬁEd ssle&tqqdzom the group

Phe-cycl g( D- ,Slf’ﬁ{# -dp-|r DB%SPR% @’Slﬁ’hérhkc(-ﬁ%é ) Na_YrPTN'@er %é(ﬂ‘!@z Thr

Phe- cycl o( D - Thr'( V Z003 ~s

Ry Bho oyt Oy T, By Tis, s, Bps3armhAdy Thess riadal, Fala, ant

DNaI-cycIo('Dlgs Pal - D- Tr p- Lys- Cys) - Thr ( Bzl ) - Tyr - NH~;

Pr o- cyclo(chls Pal - D- Tr p- Lys- Cys) - Thr ( Bzl ) - Tyr - NH2;

Cpa-cycl o( Dm%+@absam'hfghey&—- Qy k) isthef BA1an- mpdinaNBgid selected from the

Ser (Bzl)-cycl u(bD - Pal - P - - Thi - TV - :

(T)aeg-cycl o%‘B @@%ﬁﬁﬁb}%ﬁ Lyl\gé(%y%-g%‘r ? ErZI '}‘ﬁr{.@ﬁg@ﬂz;%rmzl), e

(O aeg- cyel oPE)e(@,G-EEal FDPhe pard/X3-Byis) arthar Belignally sub#ityted aromatic o-

Ai c-cycl o( D Pal DTrp Lys- Cys)-Thr (Bzl)-Tyr-N, H2;

(T) aeg- cycl of B Pal - D- Tr p- Lys- D- Cys) - Thr ( Bzl ) - Tyr - NH2;

: R' and R2 each is, independently, H, E-, E(O),S-, E(0)C-, EOOC-, R®, or
absent;

R® and R* each is, independently, (C,.,)alkyl, (C,,,)alkenyl, (C,.;)alkynyl,
25  phenyl, naphthyl, phenyl-(C,¢)alkyl, phenyl-(C,)alkenyl, phenyl-(C,)alkynyl,
naphthyl-(C,s)alkyl, naphthyl-(C,)alkenyl, naphthyl-(C,z)alkynyl, (cyclo(C,.
7)alkyl}-(C,q)aikyl, (cyclo(C, ;)alkyl)-(C,c)alkenyl, (cyclo(C, Jalkyl)-(C..
6)aallkynyl. heterocyclyl-(C,.)alkyl, heterocyclyl-(C,,)alkenyl, heterocyclyl-(C,



~0 (A) aeg-cycl o(D Cys-Pal - D-Tr p- Lys- Cys) - Thr (Bzl ) - Tyr - NHZ; , R
(G aeg-cycl o(D Cys-Pal - D Trp-Lys-Cys)-Thr(Bzl)-Tyr-N H2; -4 KOV 2003
(T)aeg-cycl o(D- Cys-4-Pal - D- Tr p- Lys- Cys) - Thr ( Bzl ) - Tyr - NH2;

(T)aeg-cycl o(D- Cys-Tyr-D- Tr p- Lys- Cys) - Thr ( Bzl ) - Tyr - NH2;

(T)aeg-cycl o(D Cys-Phe-D- Tr p-Lys-Cys) - Thr (Bzl ) - Tyr-NHz; -~s

(T)aeg-cycl o(D- Cys-(T)aeg- D- Tr p- Lys- Cys) - Thr (Bzl ) - Tyr - NHZ,
(T)aeg-cycl o(D Cys- Pal - D- Tr p- Lys- Cys) - §gr ( Bzl ) - Tyr - NH2;

(T)aeg-cycl o( D- Cys-Pal - D- Tr p- Lys- Cys) - Phe(4- O Bzl ) - Tyr - NHz;

(7 ac- oyel opBrEe SareeBiephl HyBaiL SEficihiReBy. gievggpropymetny

D- Cpa-cycl of Brr@ltsyi(:ifolwgpﬂm*émjr loy sefytgpryThr ( Bzl ) - Tyr- NH2. 25, A

phar maceutic C QS N C sing an effective anount of a conpound
accordi ng to%blsa ﬁ% ggg E%Efe'eutl cally acceptable salt thereof and a

~ pharmaceut i cal iwefds eataR?, aa?c‘aacrdrmaas maépe%@enmhﬂ (@1 12)@|ﬁ<y!a zhgélﬁ@:wvtl cally
effecti ve anmount of a conpound claim1l t he ture

medi canené in {$e: ?U‘é%)f'rréw@”lﬁ'f %W@éa@@e”ﬂﬁ%ﬁwisaﬁhﬁnﬂr@edélée”ﬂ sel ect ed
fromthe |ist 59@@@@ M@y, Iﬁmtm@e?j‘]k@l h%w% Nk, Ry T oi di sm
- w;rQv ZOE-3 ao “raldosteroni’s t¥terat’ion, acr onegal vy,

restenosis, Cr 6 %k)ﬁi’iybease1 a§|§f§'ﬁém c scP@déé‘iaﬁty ext ePAlyprenyimathyler nal

pancreatic pse gﬁggﬁ
hyperi nsul i ni s%ﬂ9&g§r{0§¥|mﬁsﬁ%%ﬁﬁ %4#8 é&?ﬁs&%% ro di ar rhea, AIDS
rel at ed di ar Riead R:‘Pmemh lhenndpgerwlenév .48 dalayirtlﬁ?aa)alkeovle@d)@ﬁmyl frritable
Bowel Syndro t mal | bowel obstruction, gastroesophageal
refl ux, ngdgﬁé’ggg |°2§rée%n§an,tﬁ'mshi ng' s Syndrone, gonadotropi nong,
hyper par at hy R31 s, sm:le;@rraieetly @i sects eccdirainet iac DAenr bjaatity ,acidagethes di sease,
pol ycystic o¥ar 1d| sease, thyroid cancer, hepatone, |eukem a, neningioma,
cancer cacheX{ ~0 orthostatic hypoten3| on, postprandi al hypot ensi on,
pani ¢ attacks, GH secreting adenomas 140 ACT orregal y, TSH segreti ng adenonas,
prol actin secreting adenomas, insul iRloma, gl ucagonome, diabetes nellitus,
~ hyperlipidema, insylin insensitivitjy, Syndrome X, angi hy,
proliferative retipopathy, daw enorenon, Nephropat hy,CQastric acid
secretion, pepti s ul cers, @ &Raneous fistul a, pawer eat i cocut aneous
fistula, Dunpin rt%éorre I Ty P@_rdqlegosynd.r_mrp CH? f@l':l %\bl_tl s,
gastroi ntestinal® horfione, secreting tunor? ~angi ogene darthriti.s,
al l ograft rejecti graft vess bl eedi ng, portal hype(ﬁ enS| on,

gﬁee )

gastroi ntesti nal di ng, obesi and opioid overdose
. AK. Al <. A A hY. A ﬁ‘l K Ay. A . AK9 AKY9. A\(2 AL. AN . Ar. ANu
CALCAL AT AyvpAa. AO, CACA(

N—N (CH2)2 dH

H co do

~NH-(CH)sN-CH;CO-  -NH {CH,) -N {CHX")CO - .

@ | (5)

R12
I
(€00,
—NH-CH-CO— '
20 (6)
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b f
5 o
R™ is a moiety of the formula
(CH
R15’_R2£R2_1R2/2.- 2.32_)‘.]\24 25 26
R¥--R%(CH,)~RE(CH,)-R
(CH,),

wherei-n g, 1, 8, and t each is, independently, 0, 1, 2, 3, 4 or 5;
R™ is absent, H, NH, OH, (C,ghydroxyalkyl, N(RR®), SO,H, or an
10 optionally substituted moiety selected from the group consisting of
heterocyclyl, phenyl and naphthyl,
wherein the optionally substituted moiety defined for R™ is optionaliy'
substituted with one or more substituents selected, independently for each
occurrence, frdm the group consisting of halogen, NO,, OH, (C,-galkyl,
15 (C,¢)alkenytl, (C, alkynyl, (C,-g)alkoxy, NH,, mono- or di-(C,-g)alkylamino,
Bzl, and O-Bzl;
R¥ s O or absent;
R?' is (C,~s)alkyl or absent;
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X? and X® each is, independently, H, Falogen, OH, =0, =S, (C,..,)alkyl, (C,.
2alkenyl, (C,.)alkynyl, phenyl, naphthyl, phenyi-(C,.)alkyl, phenyl-(C,.
eialkenyl, phenyl-(C,)alkynyl, naphthyi-(C,)alkyl, naphthyl-(C,)alkeny!,
naphthyl-(C.¢)alkynyl,  (cyclo(C, )alkyl)-(C,g)alkyl,  (cyclo(C,)alkyl)-(C,
sJalkenyl, (cyclo(C,.)alkyl)-(C,)alkynyl, heterocyciyl-(C,)alkyl, heterocyclyl-
(C,)alkenyl, heterocyclyl-(C,.,yalkynyi, 1-adamantyl, 2-adamantyl,
dicyclopropyimethyl, or dimethylcyclopropyl methyi;
X%is H, OH, or NH,; and |
X® is halogen, NO,, CH,, OH, Bzl or O-Bzl;
provided that:
at least six amino acid residues are present;
when AA® is a D- or L-isomer of an amino acid- selected from the group
consisting of Cys, hCys, Pen, Tpa, or Tmpa, and AA% is a D- or L-isomer
of an amino acid selected from the group consisting of Cys, hCys, Pen,
Tpa, or Tmpa, then AA® and AA® are connected by a disulfide bond;
when AA' or AA® is a D- or L-isomer of an amino acid selected from the
group consisting of Mac or Macab, then AA® is a D- or L-isomer of an
amino acid selected from the group consisting of Maa and Maaab, and
when AA® is a D- or L-isomer of an amino acid selected from the group
consisting of Maa and Maaab, then AA’ or AA® is a D- or L-isomer of Mac
or of Macab, and AA" or AA? is connected by a disulfide bond with AA®;
AAZ can be D- or L-Hca only when AA' is absent;
when one of R or R? is E(0),S-, E(O)C-, EQOC-, or R™, the otheris H;
when R® is absent, then one of R or R? is also abseht, and the N-terminal
amino acid and C-terminal amino acid together form an amide bond;
when one of X2 or X* is C=0 or C=8, the other is absent; and
said compound of formuia (I} is not of the formula:
D-Phe-Tyr-cyclo(D-Cys-D-Trp-Lys-Cys)-Abu-Thr-NH,;
Ac-Phe-Tyr-cyclo(D-Cys-D-Trp-Lys-Cys)-Abu-Thr-NH,;

10Ul U
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' D-Dip-Tyr-cyclo(Cys-D-Trp-Lys-D-Cys)-Vai-Nal-NH,;
5 D-4-NO,-Phe-Phe(4-O-Bzl)-cyclo(D-Cys-D-Trp-Lys-Cys)Cha-Nal-NH,;
or
D-4-NO,-Phe-cyclo(D-Cys-Phe(4-0-Bzl)}-D-Trp-Lys-Cys)-Val-Tyr-NH,.

2. A compound according to claim 1, wherein said compound is of
10  formula (II):
S—S
(R'RY)-AALAAEAAT- AL AAE-AAS AATAAS-R®
(1)
or a pharmaceutically acceptable salt thereof,
wherein
15 AA'is absent or the D- or L-isomer of an amino acid selected from the group
consisting of R", Aac, Aic, Arg, Asn, Asp, Dip, GIn, Glu, Hyp, Lys, Mac,
Macab, O, Pip, Pro, Ser, Ser(Bzl), Thr, Thr_(BzI),‘ Pip, hArg, Bip, Bpa, Tic,
Cmp, , Inc, Inp, Nip, Ppc, Htic, Thi, Tra, Cmpi, Tpr, , lia, Alla, Aba, Gba, Car,
Ipa, laa, Inip, Apa, Mim, Thnc, Sala, Aala, Thza, Thia, Bal, Fala, Pala, Dap,
20 Agly, Pgly, Ina, Dipa, Mnf, Inic, I-lgc, 3-iqc, Cdc, 5-lgs, Htga, 4-Mge, Thn, o-
Chpa, Cit, Nua, Pyp and an optionally substituted aromatic a-amino acid,
wherein said optionally substituted aromatic «-amino acid is optionally
substituted with one or more substituents selected from the group
consisting of halogen, NO,, OH, CN, (C,)alkyl, (C,5)alkenyl, (C,.¢)alkynyl,
25 and NR°R'?; ' _
AA? is absent or the D- or L-isomer of an amino acid selected from the group
consisting of R"", Aic, Arg, Hea, His, Hyp, Pal, F,-Phe, Phe, Pro, Trp, X>-Phe,
Pip, hArg, Bip, Bpa, Tic, Cmp, , Inc, Inp, Nip, Ppc, Htic, Thi, Tra, Cmpi, Tpr, ,
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& S Tha and Tmpa
AA*is a D- or L-isomer of an amino acid selected from the group consisting
of Trp, N-Met-Trp, 8-Met-Trp, His, hHis, hArg, Bip, Tic, , Htic, Dip, Sala, Aala,
Thza, Thia, Bal, Fala, Pala, and an optionally substituted arofnatic o-amino
acid,

10 wherein said optionally substituted aromatic a-amino acid is optionally
substituted with one or more substituents each independently selected
from the group consisting of halogen, NO,, OH, (C,_)alkyl, (024)alkenyi,
(C,.)alkynyl, Bzi, O-Bzl, and NR°R",

AA® is a D- or L-isomer of an amino acid selected from the group consisting

15 of 4-Pip-Gly, 4-Pip-Ala, cis-4-Acha, trans-4-Acha, frans-4-Amcha, hlys, Lys,

O, hArg, Bip, Tic, , Htic, Dip, Sala, Aala, Thza, Thia, Bal, Fala, and Pala,
wherein the side-chain amino group of said amino acid is optionally mono-
or di-substituted with R® and R

AA® is a D- or L-isomer of an amino acid selected from the group consisting

20 of Cys, hCys, Pen, Tpa, and Tmpa;

AA’ is absent or a D- or L-isomer of an amino acid selected from the group
consisting of R, Aic, A3c, Adc, ASc, ABc, Abu, Aib, B-Ala, Arg, Bpa, Cha,
Deg, Gaba, His, lle, Leu, Nal, Nle, Pal, Phe, F.-Phe, Pro, Sar, Ser, Ser(Bzl),

Thr, Thr(Bzl), Trp, N-Me-Trp, Vai, N-Me-Val, hArg, Bip, Tic, , Htic, Dip, Sala,

25 Aala, Thza, Thia, Bal, Fala, Pala, and X°-Phe ;

AAE is absent or the D- or L-isomer of an amino acid selected from the group
consisting of R', an optionally substituted aromatic «-amino acid, Maa,
Maaab, Ser, Ser(Bzl), Thr, Thr(Bzl), Tyr, Phe(4-O-Bzl), Fs-Phe, and X*-Phe;

R™ is a moiety according to the formula
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3. A compound according to claim 1, wherein said compound is of
formula (HI):
: S—S
(R'R%)-AALAATAAT AAR AAL AAT AAE-AAL AATEAAL RS
| (1)
10 or a pharmaceutically acceptable salt thereof,
wherein |
AA' is absent or the D- or L-isomer of an amino acid selected from the group
consisting of R™, Aac, Aic, Arg, Asn, Asp, GIn, Glu, Hea, His, Hyp, Lys, Mac,
Macab, Orn, Pro, Ser, Ser(BZl), Thr, Thr(Bzl), Pip, hArg, Bip, Bpa, Tic, Cmp,
15, Inc, Inp, Nip, Ppc, Htic, Thi, Tra, Cmpi, Tpr, , lia, Alla, Aba, Gba, Car, Ipa,
laa, Inip, Apa, Mim, Thnc, Sala, Aala, Thza, Thia, Bal, Fala, Pala, Dap, Agly,
Pgly, Ina, Dipa, Mnf, Inic, i-Iqc, 3-lqc, C4c, 5-lgs, Htqa, 4-Mgc, Thn, a-Chpa,
Cit, Nua, Pyp and an optionally substituted aromatic a-amino acid,
wherein said optionally substituted aromatic «-amino acid is optionally
20 substituted with one or more substituents selected from the group
consisting of halogen, NO,, OH, CN, (Ce)alkyl, (C,c)alkenyl, (C,qalkynyl,
and NR°R",
AA’ is a D- or L-isomer of an amino acid selected from the group consisting
of Cys, hCys, Pen, Tpa, and Tmpa,
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wherein said optionally substituted aromatic a-amino acid is optionally

substituted with one or more substituents each independently selected

.10 from the group consisting of halogen, NO,, OH, CN, (C,-)alkyl, (C,.
salkenyl, (C,)alkynyl, Bzl, O-Bzl, and NR°R'®;

AA® is a D- or L-isomer of an amino acid selected from the group consisting

of 4-Pip-Gly, 4-Pip-Ala, cis-4-Acha, frans-4-Acha, trans-4-Amcha, hlys, Lys

and Omn, and, hArg, Bip, Tic, ,. Htic, Dip, Sala, Aala, Thza, Thia, Bal, Fala,

15 Pala, ,

wherein the side-chain amine group of said amino acid is optionally mono-
or di-substituted with R® and R*:
AA® is a D- or L-isomer of an amino acid selected from the group consisting
of Cys, h'Cys, Pen, Tpa, and Tmpa; )

20 AA' is absent or a D- or L-isomer of an amino acid selected from the group
consisting of R, Aic, A3c, Adc, ASc, A6c, Abu, Aib, B-Ala, Arg, Bpa, Cha,
Deg, Gaba, His, lle, Leu, Nal, Nle, Pal, Phe, F.-Phe, Pro, Sar, Ser, Ser(Bzl),
Thr, Thr(Bzl), Trp, N-Me-Trp, Val, N-Me-Val, hArg, Bip, Tic, , Htic, Dip, Sala,
Aala, Thza, Thia, Bal, Fala, Pala, and X°-Phe;

25 X%is halogen, NO,, CH,, OH, CN, Bzl or O-Bzl:

R" and R* each is, independently, H, E-, E(0),S-, E(O)C-, EOOC-, R¥, or
absent;

R®is -OR® or -NR'R?,

R" is a moiety of the formula
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Cmp, , Inc Inp, Nip, Ppc, Htic, Thi, Tra, Cmpi, Tpr, , lia, Alla, Aba, Gba,
Car, Ipa, laa, Inip, Apa, Mim, Thnc, Sala, Aala, Thza, Thia, Bal, Fala,
Pala, Dap, Agly, Pgly, Ina, Dipa, Mnf, Inic, I-lqc, 3-ch,rC4c, 5-lgs, Htqga, 4-
Mgc, Thn, «-Chpa, Cit, Nua, Pyp or His, AA? cannot be a D- or L-isomer
10 of Pro, Hyp, Arg, Pip, hArg, Bip, Bpa, Tic, Cmp, , Inc, Inp, Nip, Ppc, Hitic,
Thi, Tra, Cmpi, Tpr, , lia, Alla, Aba, Gba.' Car, lpa, faa, |nip, Apa, Mim,
Thnc, Sala, Aala, Thza, Thia, Bal, Fala, Pala, Dap, Agly, Pgly, Ina, Dipa,
Mnf, Inic, I-lgc, 3-Igc, C4c, 5-lgs, Htga, 4-Mqc, Thn, a-Chpa, Cit, Nua, Pyp
or His;
15 when AA" is a D- or L-isomer of Thr or of Ser, AA® cannot be a D- or L-
isomer of Thr or of Ser; ,
at least one of AA", AA%, AA™, AA7 AA™ or AA® is the D- or L-isomer of
R"; and
when one of X? or X* is =0 or =S, the other is absent:
20 or a pharmaceutically acceptable salt thereof.

4. A compound according to claim 1, wherein said compound is of
formula (IV):

REAAL-AAZ-AAT-AAL- AN ART AAT-AAP
25 | (IV)
wherein
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“and an optionally substituted aromatic ¢-amino acid;
wherein said optionally substituted aromatic a-amino acid is optionally
substituted with one or more substituents each independently selected
from the group consisting of halogen, NOZ,. OH, CN, (C,galkyl, (C,-
s)alkenyl, (C-)alkynyl, (C,-;)alkoxy, Bzl, O-Bzl, and NR°R™:
AAZ is absent or the D- or L-isomer of an am'ino acid selected from the group
consisting of R", Arg, F.-Phe, His, Pal, Phe, Trp, hArg, Pala, Bal, Fala, ,
Sala and X°-Phe; '
AA’ is the D- or L-isomer of an optionally substituted aromatic a-amino acid,
wherein said optionally substituted aromatic «-amino acid is optionally
substituted with one or more substituents selected from the group consisting
of halogen, NO,, OH, CN, (Craalkyl, (C,.)alkeny, (C,)alkynyl, Bzl, O-Bzl,
and NR°R:
AA*is a D- or L-isomer of an optionally substituted amino acid selected from
the group consisting of Trp, N-Met-Trp, B-Me-Trp, Lys, Orn, hiLys, cis-4-

_ Acha, frans-4-Acha, trans-4-Amcha, 4-Pip-Gly, 4-Pip-Ala, hArg, Bip, Tic,

Htic, Dip, Sala, Aala, Thza, Thia, Bal, Fala, and Paia;
wherein the side chain amino group of said optionally substltuted amino
acid is optionally substituted with R® and R*:
AA® is absent or a D- or L-isomer of R, A3c, Adc, A5c, Abc, Abu, Aib, Aic,
B-Ala, Bpa, Cha, Deg, F,-Phe, Gaba, lle, Leu, Nal, Nle, Pal, Phe, Pro, Sar,
Ser, Ser(Bzl), Thr, Thr(Bzl), Trp, N-Me-Trp, Val, N-Me-Val, hArg, Bip, Tic, ,
Htic, Dip, Sala, Aala, Thza, Thia, Bal, Fala, Pala, or X°-Phe;
AA® is absent, the D- or L-isomer of R", an aromatic -amino acid, Fs- Phe

Phe, Thr, Thr(Bzi), Ser, Ser(Bzl), or X*-Phe:
AA' is absent, the D- or L-isomer of R™ or the D- or L-isomer of an aromatic
| o-amino acid;
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HO-R®N_ N-(CH,); G-  HO-REN LN (CH2)5(5
or

5 wherein R* is (C, Jalkyl and s is 1, 2, 3, or 4
X® in the definition of AA? and AA® is halogen, NO,, OH, (C,-s)alkyl, (C,-
s)alkoxy, mono- or di-(C,-,)alkylamino, Bzl or O-Bzl;
X® in the definition of AA® is halogen, NO,, OH, (C,-)alkyl, (C,-e)alkoxy,
mono- or di-(C,-;)alkylamino, Bzl,-O-Bzl, or NR°R™:
10 provided that;
at least one of AA" or AA? is present:
- when AA'is absent, AA? and AA?® together form a bond: and
at least two of AA®, AA®, and AA” are present:
or a pharmaceuticaily acceptable salt thereof.
15 7
5. A compound according to claim 2, wherein
AA' is absent, Ac-D-Phe, or the D- or L- isomer of R™, Pip, Pro, or Ser, or of

an aromatic a-amino acid selected from the group consisting of Cpa, Dip,

Nal, Pal, and Phe:;
23
R \ OH
Hal

O
20 AA%is absent, Aic, Pal, Phe, F.-Phe, 4-NO,-Phe, Trp, Tyr, Phe(4-0-Bzl)

23

R } OH
Hal

0
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5 AA° is the D- or L-isomer of an amino acid selected from the group
consisting of Cys, hCys, Pen and Tmpa; ‘
AAT is A3c, Adc, ASc, ABc, Abu, Aic, B-Ala, Gaba, Nle, Fs-Phe, Phe, Pro,
Sar, Ser, Thr, Thr(Bzi), Tyr, Val or absent: and
AA®is R™, Nal, Thr, Thr(Bzl), Tyr, Phe(4-0-Bzl), or absent:

10 or a pharmaceutically acceptable sait thereof.

6. A compound according to claim 5, wherein
AA' is absent or the D- or L- isomer of R", Pip or Pro, or of an aromatic o-
amino acid selected from the group consisting of Cpa, Dip, Nal, Pal, Phe,
15 and Ac-Phe; | _ 7
AA?is Tyr, Pal, Phe, 4-NO,-Phe, Trp, or absent:
AA®is a D- or L-isomer of Cys or Pen;
AA*is D-Trp;
AA% s Lys, Orn, or cis-4-Acha;
20 AA°is a D- or L-isomer of Cys or Pen;
AA’ is A3c, Adc, A5c, ABc, Abu, Aic, pAla, Gaba, Nle, Phe, Pro, Sar, Thr,
Thr(Bzl), Tyr, Val, or absent: and
AA%is R", Thr, Tyr, Nal, or absent;
ora pharmaceutically acceptable salt thereof.
25
7. A compound according to claim 3, wherein
AA'is R", Aic, Hca, Pro, Ser, Ser(Bzl), Trp, Tyr, or a D- or L-isomer of an
aromatic a-amino acid selected from the group consisting of Cpa, Nal, Ac-
Nal, Phe, Ac-Phe, 4-NO,-Phe, and Ac-4-NO,-Phe;
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AA?% is a D- or L-isomer of Cys or Pen;

AA7 is R", ASc, Abu, Ser(Bzl), Thr, Thr(Bzl), Phe(4-0-Bzl), Gaba, or absent:
25  AA™is Nal, X°>-Phe or absent; and

AA%is Tyf or absent;

or a pharmaceutically acqeptab!e salt thereof.

9. A compound according to claim 4, wherein
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AA’ is Nal, Pal, or absent: and
AA%is R

10 or a pharmaceutically acceptable salt thereof.

10. A compound abcording to claim 9, wherein
AA'is Cpa, Nal, Pal, Phe, Tyr or absent;
~ AA%is Phe, Tyr, Trp, or R™:

15 AA%is D-Trp; _
"AA%is Lys, N-Me-Lys, or cis-4-Acha;
AA® is Pal, Phe(4-0-Bzl), Aic, Gaba, A5c or absent;
AA®is Thr, Nal, or D- or L-Phe;
AA' is absent; and

20 AA%isR';

or a pharmaceutically acceptable salt thereof.

11. A compound according to claim 2, wherein R' and R® are absent
and the N-terminal amino acid and the C-terminal amino acid together form
25 an amide bond; or a pharmaceutically acceptable salt thereof.

12. A compound according to claim 3, wherein R' and R® are absent
and the N-terminal amino acid and the C-terminal amino acid together form
an amide bond; or a pharmaceutically acceptable sait thereof.
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(G (z))aeg cycio(D -Cys- D—Trp -Lys-D-Cys)-A5c-Nal-NH,;
Pal-cyclo(D-Cys-D-Trp-Lys- -D-Cys)-A5c-Nal-NH,;
Cpa-Pal-cyclo(D-Cys-D-Trp-Lys-D-Cys)-#-Ala-Nal-NH,;
Cpa-Pal-cyclo(D-Cys-D-Trp-Lys-D-Cys)-Sar-Nal-NH,;

20 Cpa-PaI-cycIo(D-Cys-D-Trp-Lys—D-Cys)—Gaba-Nal-NHz;
Cpa-Pal-cyclo(D-Cys—D-Trp-Lys-D—Cys)-Pro-NaI-NH2;
Pro-Phe-c(D-Cys-D-Trp-Lys-D-Cys)-Nle-Phe-NH,.
Pro-Phe-c(D-Cys-D-Trp-Lys-D-Cys)-Thr-Nle-NH,;
Pro-Phe-c(D-Cys-D-Trp-Lys-D-Cys)-Thr-Phe-NH,;

25 Cpa-Phe-¢(D-Cys-D-Trp-Lys-D-Cys)-Gaba-NH,;

. Cpa-Phe-c(D-Cys-D-Trp-Lys-D-Cys)-Gaba-Tyr-NH,;
Pip-Phe-c(D-Cys-D-Trp-Lys-D-Cys)-NH,;
Pip-Phe-c(Cys-D-Trp-Lys-Cys)-Gaba-NH,; or
Pro-Phe-c(D-Cys-D-Trp-Lys-D-Cys)-Thr-NH,;
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14. A compound according to claim 6, wherein said compound is
according to the formula: |

5 Phe-cyclo(Cys-D-Trp-Lys-Cys)-Thr-NH,,
Phe-Tyr-cyclo{D-Cys-D-Trp-Lys-Cys)-Abu-Thr-NH,;
Ac-D-Phe-Tyr-cycio{D-Cys-D-Trp-Lys-Cys)-Abu-Thr-NH,;
Nal-Tyr-cyclo(Cys-D-Trp-Lys-D-Cys)-Vai-Nal-NH,;
Nal-Tyr-cyclo(Cys-D-Trp-Lys-D-Cys)-Abu-Nal-NH,;

10 Dip-Tyr-cycIo(D-Cys-D-Trp-Lys-D-Cys)-Abu-NaIﬂNHz;
Nal-Tyr-cyclo(D-Cys-D-Trp-Lys-D-Cys)-Abu-Nal-NH,;
Dip-Tyr-cyclo(D-Cys-D-Trp-Lys-D-Cys)-Val-Nal-NH,,
Nal-Tyr-cyclo(D-Cys-D-Trp-Lys-D-Cys)-Vai-Nal-NH,;

_ Cpa-Pal-cyclo(D-Cys-D-Trp-Lys-D-Cys)-A3c-Nal-NH,;

15 Cpa-Pal-cycio(D-Cys-D-Trp-Lys-D-Cys)-A5c-Nal-NH,;
Cpa-Pal-cyclo(D-Cys-D-Trp-Lys-D-Cys)-A6c-Nal-NH;;
(G(2))aeg-cyclo(D-Cys-D-Trp-Lys-D-Cys)-A5c-Nal-NH,;
D-Cpa-cyclo(Cys-D-Trp-Lys-D-Cys)-A5c-Nal-NH,;
‘Pal-cyclo(D-Cys-D-Trp-Lys-D-Cys)-ASc-Nal-NH,;

20 Cpa-cycio{D-Cys-D-Trp-Lys-D-Cys)-ASc-Nal-NH,;
Cpa-Pal-cyclo(D-Cys-D-Trp-Lys-D-Cys)-2-Ala-Nai-NH,;
Cpa-Pal-cyclo(D-Cys-D-Trp-Lys-D-Cys)-Sar-Nal-NH,,
Cpa-Pal-cyclo(D-Cys-D-Trp-Lys-D-Cys)-Aic-Nal-NH,;
Cpa-Pal-cyclo(D-Cys-D-Trp-Lys-D-Cys)-Gaba-Nal-NH,;

25 Cpa-Pal-cyclo(D-Cys-D-Trp-Lys-D-Cys)-Pro-Nal-NH,;
(Taeg-cyclo(D-Cys-D-Trp-Lys-D-Cys)-(A)aeg-NH,;
Cpa-Pal-cyclo(D-Cys-D-Trp-Lys-D-Cys)-Adc-Nal-NH,;
Cpa-Pal-cyclo(D-Cys-D-Trp-Lys-D-Cys)-Nal-NH,;
Pal-cyclo(D-Cys-D-Trp-Lys-D-Cys)-Nal-NH,;
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C)aeg- Pal -cyclo(D-Cys-D-Trp-Lys-D- Cys) Thr(Bzl)-(G)aeg-NH,;
ora pharmaceuttcally acceptable salt thereof.

156. A compoLmd according to claim 8, wherein said compound is
according to the formula

10 Nal-cyclo(D-Cys-Tyr-D-Trp-Lys-Cys)-Nal-NH,:
D-Nal-cyclo(D-Cys-Tyr-D-Trp-Lys-Cys)-Nal-NH,;
D-F’he—cycIo(Cys~Tyr—D-Trp-Lys~Cys)-Thr-NHZ;
D-4-NO,-Phe-cycio(D-Cys-Tyr-D-Trp-Lys-Cys)-Nal-NH,;
Ac-D-4-NO,-Phe-cyclo(D-Cys-Tyr-D-Trp-Lys-Cys)-Nal-NH,;

15 D-4-NO,-Phe-Pal-cyclo(D-Cys-Phe(4-0-Bzl)-D-Trp-Lys-Cys)-Tyr-NH,;

- Cpa-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bz!)-Tyr-NH;
D-4-NO,-Phe-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr-Tyr-NH,;
D-4-NO,-Phe-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-NH,;

. D-4-NO,-Phe-cyclo(D-Cys-Pal-D-Trp-Lys-D-Cys)-Thr(Bzl)-Tyr-NH,;

20 D-4-NO,-Phe-cyclo(D-Cys-Tyr-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;
4-NO,-Phe-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;
D-Nal-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;
Pro-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;

~ Cpa-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Nal-NH,;

25 Ser(Bzl)-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr-Tyr-NH,;
(T)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-D-Cys)-Thr(Bzl)-Tyr-NH,;
(A)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;
(G)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzi)-Tyr-NH,;
(T)aeg-cyclo(D-Cys-4-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;
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Nua-c(D-Cys-Phe-D-Trp-Lys-D-Cys)-Thr(Bzl)-Tyr-NH,;
(T)_aeg—PaI-c(D-Cys-D-Trp-Lys—D—Cys)Thr(BzI)—Tyr—NHz;
(T)aeg-Pa!-c(D-Cys-D-Trp-Lys-D-Cys)Tyr(‘BzI)-Thr-NHz;

(C)aeg-Phe-c(D-Cys-D-Trp-Lys-D-Cys)Thr(Bzl)-Tyr-NH,; or
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(T)aeg-D-Trp-c(D-Cys-Pal-Lys-D-Cys) Thr(Bz{)-Leu-NH,;

or a pharmaceutically acceptable salt thereof.

16. A compound according to claim 8, wherein said compound is
5 according to the formuia _
Hca~cyclo(D-Cys-Tyf-D-Trp-Lys-Cys)-NaI-NHz;
Ac-Nal-cycio(D-Cys-Tyr-D-Trp-Lys-Cys)-Nal-NH,;
Ac-D-Phe-cyclo(D-Cys-Tyr-D-Trp-Lys-Cys)-Nai-NH,;
Ac-D-Nal-cyclo(D-Cys-Tyr-D-Trp-Lys-Cys)-Nal-NH,;

10 D-Phe-cyclo(D-Cys-Tyr-D-Trp-Lys-Cys)-Nal-NH,;
Nal-cyclo(D-Cys-Tyr-D-Trp-Lys-Cys)-Nal-NH,;
D-Nai-cyclo(D-Cys-Tyr-D-Trp-Lys-Cys)-Nal-NH,;
D-Phe-cyclo(Cys-Tyr-D-Trp-Lys-Cys)-Thr-NH,;
D-4-NO,-Phe-cyclo(D-Cys-Tyr-D-Trp-Lys-Cys)-Nal-NH,;

15 Ac~D~4-N02~Phe-cyclo(D-Cys-Tyr—D-Trp-Lys-Cys)'-NaI-NHz;
D-4-NO,-Phe-Pal-cyclo(D-Cys-Phe(4-0-Bzl)-D-Trp-Lys-Cys)-Tyr-NH,;
D-4-NO,-Phe-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bz})-Tyr-NH,;
Cpa-cyclo(D-Cys-Pai-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;
D-4~NOZ-Phe-cyclo(D-Cys-PaI-D-Trp-Lys-Cys)-Thr(BzI)-NHz;

20 D-4-NO,-Phe-cyclo(D-Cys-Pal-D-Trp-Lys-D-Cys)-Thr(Bz!)-Tyr-NH,;
D-4-NO,-Phe-cyclo(D-Cys-Tyr-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;
4-NO,-Phe-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;
D-Nal-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bz))-Tyr-NH,;
Pro-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;

25 Cpa-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Nail-NH,;

 Ser(Bzl)-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr-Tyr-NH,;
(T)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;
(C)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;
Aic-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;
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| ('T)aeg-cyclo(D-Cys-PaI-D-Trp-Lys-D-Cys)-Thr(le)-Tyr-N H,;
(A)aeg-cyclo(D-Cys—Pal-D-Trp-Lys-Cys)-Thr(le)-Tyr-NHz;

5 (G)aeg-cyclo(_D-Cys-PaI-D~Trp-Lys-Cys)—Thr(le)-Tyr—NHz;
(T)aeg-cyclo(D-Cys-4-PaI-D-Trp-Lys-Cys)-Thr(Bzi)-Tyr—NHz;
(T)aeg-cyclo(D-Cys-Tyr—D-Trp-Lys—Cys)-Thr(BzI)~Tyr—NHz;
(T)aeg-cycio(D-Cys-Phe-D-Trp-Lys-Cys)-Thr(BzI)-Tyr—N H,;
(T)aeg-cyclo(D-Cys-(T)aeg-D-Trp-Lys-Cys)-Thr(BzI)-Tyr-NHz;

10 (T)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Ser(Bil)-Tyr—NHz;
(T)aeg-cyclo(D-Cys-PaI-D-Trp—Lys-Cys)-Phe(4-O-le)~Tyr-NHz;
(T)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-ASc-Tyr-NH,;
(T)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Abu-Tyr-N H,;
D-Cpa-.cycfo(D-Cys-(T)aeg-D-Trp-Lys-Cys)-Thr(BzI)-Tyr-NHz; _

15 (T)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-D-Cys)-Thr(Bzi)-p-Me-Phe-N H.,
Ac-(T)aég-cycIo(D-Cys-PaI-D-Trp-Lys-D-Cys)—Thr(BzI)-Tyr-N H,;
(T)aeg-cyclo(D-Cys-PaI-D-Trp-Lys-D—Cys)-NaI-N H.;

'D-Cpa-cyclo(D-Cys-Pal-D-Trp-Lys-D-Cys)-Nal-NH,,;
(A)aeg-cycfo(D-Cys-PaI-D—Trp-Lys-D—Cys)-Thr(BzI)-Tyr-NHz; (Claeg-

20 cyclo(D-Cys-Pai-D-Trp—Lys—D-Cys)-Thr(le)-Tyr—NHz;
(C)aeg-c(D-‘Cys-PaI-D-Trp-Lys—D-Cys)-Thr(BzI)-Tyr—NH?_;
D—Cpa—c(D-Cys—PaI-D-Trp-Lys-D-Cys)Thr(BzI)-Tyr-NHZ;
(T)aeg-c(Pen-Pal-D-Trp-Lys-D-Cys) Thr(Bzl)-Tyr-NH,;
(T)aeg-c(D-Cys-Trp-D-Trp-Lys-D-Cys)Thr(Bzl)-Tyr-NH,;

25 (T)aeg-c(D-Cys-Phe—D—Trp-Lys-D-Cys)Thr(le)—Tyr—NHz;

- (T)aeg-¢(D-Cys-Pal-D-Trp-Orn-D-Cys) Thr(Bzl)-Tyr-NH,;
(T)aeg-c(D-Cys-Pai-D—Trp-hLys-D-Cys)Thr(BzI)-TyruNHz;
(T)aeg-c¢(D-Cys-Pal-D-Trp-lamp-D-Cys) Thr(Bzl)-Tyr-NH,;
(T)aeg-c(D-Cys—PaI-D-Trp-Cha(4-am)~D-Cys)Thr(BzI)-Tyr—N H.;
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(T)aeg-c(D-Cys-Pal-D-Trp-Lys-D-Cys)-Ser(Bzl)-Tyr-NH,;
(T)aeg-c(D-Cys-Pal-D-Trp-Lys-D-Cys)Thr(Bz!)-D-Tyr-NH,;
(T)aeg-c(D-Cys-Pal-D-Trp-Lys-D-Cys) Thr(Bzl)-Trp-NH,;
(T)aeg-c(D-Cys-Pal-D-Trp-Lys-D-Pen) Thr{Bzl)-Tyr-NH,;
5. (C)aeg-¢(D-Cys-Phe-D-Trp-Lys-D-Cys)Thr(Bzi)-Tyr-NH,;

Ina-c(D-Cys-Phe

-D-Trp-Lys-D-Cys)-Thr(Bzl)-Tyr-NH,;

Mnf-c(D-Cys-Phe-D-Trp-Lys-D-Cys)-Thr(Bzl)-Tyr-NH,;
inp-¢(D-Cys-Phe-D-Trp-Lys-D-Cys)-Thr(Bzl)-Tyr-NH,;
~ Nua-¢(D-Cys-Phe-D-Trp-Lys-D-Cys)-Thr(Bzi)-Tyr-NH,,

10 (T)aeg-Pal-c(D-Cys-D-Trp-Lys-D-Cys)Thr(Bzl)-Tyr-NH,;
(T)aeg-Pal-c(D-Cys-D-Trp-Lys-D-Cys)Tyr(Bzl)-Thr-NH,;
(C)aeg-Phe-c(D-Cys-D-Trp-Lys-D-Cys)Thr(Bzl)-Tyr-NH,; or
(T)aeg-D-Trp-c(D-Cys-Pal-Lys-D-Cys)Thr(Bzi)-Leu-NH,;

or a pharmaceuticaily acceptable salt thereof.

15

17. A compound according to claim 10, wherein said compound is

according to the formula
cyclo(Trp-D-Trp-Lys-Phe(4-0-Bzl)-Phe-(T)aeg),
cyclo(Trp-D-Trp-Lys-Pal-Phe -(T)aeg); or
.20 cyclo(Phe-Phe-D-Trp-Lys-Thr-(T)aeg);

or a pharmaceutically acceptable salt thereof.

18. A method of eliciting a neuromedin B receptor agonist effect in a

subject in need thereof, wherein said method comprises administering to

25

said subject an effective amount of a compound according to claim 13 or a
pharmaceutically acceptable salt thereof.

19. A method of eliciting a somatostatin receptor agonist effect in a

subject in need thereof, wherein said method comprises administering to
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20
23. A method of eliciting a SSTR-1 agonist effect in a subject in need
thereof, wherein said method comprises administering to said subject an
effective amount of a compound according to claim 14 or a pharmaceutically
accebtable salt thereof, provided said c_ompound is not
25 Nai-Tyr-cyclo(Cys-D-Trp-Lys-D-Cys)-Val-Nal-NH,;
Nal-Tyr-cyclo{Cys-D-Trp-Lys-D-Cys)-Abu-Nal-NH;
Dip-Tyr-cyclo(D-Cys-D-Trp-Lys-D-Cys)-Abu-Nal-NH,;
Nal-Tyr-cyclo(D-Cys-D-Trp-Lys-D-Cys)-Abu-Nal-NH,;
Dip-Tyr-cyclo(D-Cys-D-Trp-Lys-D-Cys)-Val-Nal-NH,;
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Cpa-Pal-cyclo(D-Cys-D-Trp-Lys-D-Cys)-Sar-Nal-NH,;
Cpa-Pal-cycio(D-Cys-D-Trp-Lys-D-Cys)-Aic-Nal-NH,;
Cpa-Pal-cyclo(D-Cys-D-Trp-Lys-D-Cys)-Gaba-Nal-NH,; or
Cpa-Pal-cyclo(D-Cys-D-Trp-Lys-D-Cys)-Pro-Nal-NH,,
15
24. A method of eliciting a SSTR-1 agonist effect in a subject in need
thereof, wherein said method comprises administering to said subject an
effective amount of a compound according to claim 16 or a pharmaceutically
acceptable salt thereof provided said compound is not
20 Ac-D-Phe-cyclo(D-Cys-Tyr-D-Trp-Lys-Cys)-Nal-NH,;
Ac-D-Nal-cyclo(D-Cys-Tyr-D-Trp-Lys-Cys)-Nal-NH.;
D-Phe-cycio(D-Cys-Tyr-D-Trp-Lys-Cys)-Nal-NH,;

, NaI~cyclo(D-C_ys-Tyr-D-Trp-Lys-Cys)-Nal—N H,;
D-Nal-cyclo(D-Cys-Tyr—D-Trp-Lys—Cys)-NaI-NHz;

25 D-4-NQ,-Phe-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bz)-Tyr-NH,;

' Cpa-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bz|)-Tyr-NH,;
D-4-NO,-Phe-cyclo{D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bz{}-NH,;
D-4-NO,-Phe-cycio(D-Cys-Pal-D-Trp-Lys-D-Cys)-Thr(Bzl)-Tyr-NH,;
D-4-NO,-Phe-cyclo(D-Cys-Tyr-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;



10

15

20

25

- L NGV 2003

- 79 -

4-NQ,-Phe-cyclo{D-Cys-Pal-D-Trp-Lys-Cys)-Thr{Bzl)-Tyr-NH,;
D-Nal-cyclo{D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;
Pro-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bz!)-Tyr-NH,;
Cpa-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Nal-NH,;
Ser(Bzl)-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr-Tyr-NH,;
(TYaeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr({Bzl)-Tyr-NH,;
(C)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;
Aic-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzi)-Tyr-NH,;
(TYaeg-cyclo(D-Cys-Pal-D-Trp-Lys-D-Cys)-Thr(Bzl)-Tyr-NH,,
(A)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;
(G)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;
(T)aeg-cycio(D-Cys-4-Pal-D-Trp-Lys-Cys)-Thr(Bzl)- Tyr-NH,;
(T)aeg-cyclo(D-Cys-Tyr-D-Trp-Lys-Cys)-Thr{Bzl)-Tyr-NH,;
(T)aeg-cyclo(D-Cys-Phe-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;
(T)aeg-cyclo(D-Cys-(T)aeg-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-Ni,;
(Maeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Ser(Bzl)-Tyr-NH,;
(T)aeg-cyc[o(D—Cys-PaI—D-Trp—Lys—Cys)~Phe(4—O-szI)-Tyr-NH2;
(T)aeg-cyclo{D-Cys-Pal-D-Trp-Lys-Cys)-ASc-Tyr-NH,;
(T)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Abu-Tyr-NH,; or
D-Cpa-cyclo(D-Cys-(T}aeg-D-Trp-Lys-Cys)-Thr(Bzi)-Tyr-NH,.

25. A pharmaceutical composition comprising an effective amount of
a compound according to claim 1 or a pharmaceutically acceptable salt”

thereof and a pharmaceutically acceptable carrier.

26. The use of a therapeutically effective amount of a
compound of claim 1 in the manufacture of a medicament in
the treatment of a disease, wherein said disease is selected
from the list consisting of lung cancer, glioma, anorexia,

hypothyroidism,
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hyperaldoéteronism, H. pylori proliferation, acromegaly, restenosis, Crohn’s
disease, systemic sclerosis, external and internal pancreatic pseudocysts
and ascites, VIPoma, nesidoblastosis, hyperinsulinism, gastrinoma,
Zollinger-Ellison Syndrome, diarrhea, AIDS related diarrhea, chemotherapy
related diarrhea, scleroderma, Irritable Bowel Syndrome, pancreatitis, small
bowel obstruction, gastroesophageal reflux, duodenogastric reflux,
Cushing's Syndrome, gonadotropinoma, hyperparathyroidism, Graves'
Disease, diabetic neuropathy, Paget's disease, polycystic ovary disease,
thyroi'd cancer, hepatome, leukemia, meningioma, cancer cachexia,
orthostatic hypotension, postprandial hypotension, panic attacks, GH
secreting adenomas, Acromegaly, TSH secreting adenomas, prolactin
secreting adenomas, insulinoma, glucagonoma, diabetes mellitus,
hyperlipidemia, insulin insensitivity, Syndrome X, angiopathy, proliferative
retinopathy, dawn phenomenon, Nephropathy, gastric acid secretion, peptic
ujcers, enterocutaneous fistula, pancreaticocutaneous fistula, Dumping
syndrome, watery diarrhea syndrome, pancreatitis, gastrointestinal hormone
secreting tumor, angiogenesis, arthritis, allograft rejection, graft vessel
bleeding, portal hypertension, gastrointestinal bleeding, obesity, and opioid
overdose. '
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