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conpositions for tre e
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endocr i nol ogi cal diseases and/or conditions, such as Cushing's Syndrone,
gonadot r opi noma, hyper parat hyroi dism G aves' Disease, diabetic 2s

neur opa~t hy, Paget's di sease, and polycystic ovary disease; in treating
various types of cancer such as thyroid cancer) hepatone) |eukem a,

meni ngl oma and conditi ons associated with cancer such as cancer cachexi a;
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hypot ensi on and post prandi al hypot ensi on and pani c attacks; GH

;i j kl me3e$$HX6TD WO 001 75186  PCT/ USOO 153MNEUROVEDI N B AND SOVATOSTATI N

mQ




WO 00/ 75186 -3 PCT/ US00/ 15396 secreting adenomas (Acronegaly) and TSH
secreting adenhomas. Activation of type 2 but not type 5 subtype receptor

has been asggegémigd W th treating prolactin secreting adeponessnidher
i ndi cations associated with activation of the somatostatin subtypes are

inhibition of insulin and/or glucagon and nore s particularly diabetes
mellitus, hyperlipidema, insulin insensitivity, Syndronme X, angi opathy,
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AA | AAA, AA3, IMImn efa: pysoringrsliferation, -ackomeygaty, Aestenosis, Crohn's disease,
systemic sclerosis, external and internal pancreatic pseudocysts and ascites,
VIPoma, nesidoblastosis, hyperinsulinism, gastrinoma, Zollinger-Ellison

20 Syndrome, diarrhea, AIDS related diarrhea, chemotherapy related diarrhea,
scleroderma, Irritable Bowel Syndrome, pancreatitis, small bowel
obstruction, gastroesophageal reflux, duodenogastric reflux and in treating
endocrinological diseases and/or conditions, such as Cushing's Syndrome,
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,
meningioma 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



each is, independently, optionally substituted with (C,~)a|ky|, .
(C3..,,)alkenyl, ~o (C~ ,)afkynyi, or (C _s)alkyl-C(O-; AA is absentor
the D- or L-isonmer of an amino acid selected from the gro i ng of
R', Aac, Ai WOORT386 Acn Asp, Dip, An, Gu, Hca, Hyp, Lysggwgg&ﬁlﬁé%ab, O n,
Pro, Ser, Ser(Bzl)) Thr, Thr(Bzl), Pip, hArg) Bip, Bpa, Tic, Cnmp, Inc, Inp,
Ni p, Ppc, Hic, Thi, Tra, Cnhpi, Tpr, lia, Alla, Aba, Goha, Car, Ipa, ~ s
laa, Inip, Apa, Mm Thnc, Sala, Aala, -Thza, Thia) Bal, Fala, Pala; Dap,
Agly, Pgly, Ina, Dipa, Mif) Inic, C4c, 5-1qgs, Htqga, 4-Myc, Thn, a-Chpa,
Gt, Nua, Pyp am:raiﬁg@atemﬁw (Agromiaaly) bind TEHREBNG §d@oarm'smctaﬁincm b\/\her ei nOI
opti o substitute

d opt | b d ||
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more substi t uenfS2TEEMN e8€é"&fp ¥ hdis 88’6p ‘&%n?gs?'m'i'g Siofh fﬁa'FongfafI\Ioz OH,
CN, (C, _,)al kyl rejectiem; ,ahgibkiasty] preydofing Jpedflkyasgeél, and@asirpiatektingy bleBdihg. O Bzl ,
NROR P| p, hAr ) Thi , Tra,
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Sal a, Aal a, ThzratiehiAgcorgiagly, el Q;:mplbah@ ofDthp, instgptyinveRtjory arel useful Mopa, I\/hf ,
Inic, ~o I-Lgc, lgs, Hga, 4-Mjyc, Thn, a-Chpa, Gt, Nua, and
Pyp; AA3Db |sgabtggﬁdtrg%°m&&h&§s or L-isoner of an am no acid selected from

t he group consi stinfegentipal it waparepoped thatgp Natiye Tgmatgpiatin HSSphe, Phe,

X-Phe, R, hAr ggonfRitdhstatihifa (ss i mhub&@the%énlpnﬁsﬁ%;%f AERp 1hi30 kBal ) Fal a,
and Pala; AAMA is a D or L-iso an optional substituted ammo acid or

of an ~s opti onPiPiep '§dﬁt§9|ef‘iﬁ%ﬂ°fa?%"ﬁénﬁ h&ﬁ?ﬂé"‘é‘&l‘:ﬁ" luis EpRseR cells d

$ptl oEal ly O?UbSWhIENh@dgn@Whﬂ%paﬁeds b@mﬁ@é.@%eﬂoifsr mcbﬁtesﬁ\w%mvg@? sg ng of
rp, Lys, n , . Ci r ncha Lp-dy,
N-Met-Trp, @° I\/e‘Ee tra MC-I cgu 'dr? éi“b'”“%‘tcb'"‘ﬁ?q 19) ORigls TeERIRLS. Ag) 2,
Thza, Thia, Bal and:aIJIzs,quHItastruamcb-ﬂmthm- ldato fhe idbetifieationt blevariode @-hai n am no
group of said o n t d C S t stituted
WEh R and R onng" dhieepHRIL) ETA AR b AER SO, AERE i o
acid is opti onasqnyatmlam ianatogsl that hfumt@n@d a®r potentb st tapid srecepior

i ndependent |y sgi; ‘f‘s fromthe group consisting of hal ogen, NO2, OH, CN,
(C, .,)al kyl, (CZ_ 'al kenyl, (C2~)al kynyl, Bzl, OBzl, and NROR ; AAS is
absent, R', 2Aic, A3é\" m&entsasadyd Aeeblicaians Anentioned Ahergingpare diesebyDeg, Gaba,

Ile, Leu, Nal, I%&por@fe‘aby%rengﬂnth&?éﬁt l#l Thr, Thr(BzIl), Trp) Val, Pal,

FS- Phe, Phe X-Phe, or an optiona substituted D- or L- isonmer of an
am no acid selected fromthe M%WH p-Ay) 4-Pip
The present invention relates to a series of analogues having unique
structural features, and to a method of selectively modulating biochemical



WO 00l 75186 PCTI US00115396 -6 Al a, cis-4-Acha, traps-4-Acha, frans-4-Antha,
hLys, Lys, Oh, hArg, Bip, Tic, , Hic, Dp, Sala, Aala, Thza, Thia, Bal,
Fal a, and Pal a: wherein the si de-chai n ani no group of said _optionally

subst it ut edVQAY%cid is optionall y mono- or di-substi tu?@%"W"’(lﬁ 3%3 and
R; s AA6 is absent or the D- or L-isonmer of an am no acid selected from
the group consisting of R', an optionally substituted aromatic a-am no
acid, Cys, hCys, Pen, Tpa, Tnpa, Thr) Thr(Bzl), Ser, Ser(Bzl), hArg, Bip,
Tic) , Hic, Dp, Sala, Aala, Thza, Thia) Bal, Fala, and Pala; AA" is

absent or the %m\gtg olrcél Q%r?ﬂygu'gmt?ﬁq c()jrnseel ct er‘d fromthe group ~o

consi sting of n op ona ArGiati ¢ a-ani no acid, A3c,
Adc, ASc, A6c, Abu, InMre, aspect, thaare&bat inviangjpn @hdirecteddge aGaipaound ef thleeu NI e,
Pip, Pro, Sar, éﬁ{x_ﬂ @er (Bzl), Thr, Thr(Bzl), Val, Tic, Hic, Sala) Aal a,
Thza, Thia, BaI aa1 Pal a, hAr g, Bip, Bpa, Dip, Pal, Sala, and X-Phe;

AA'b is absent or a [R'REy-alalisenRed ARTARLAAINEEAEARBI@ELRY from the group
~ s consisting of R', Bpa, Phe, F5 Phe, X-Phe, Nal, Pro, Ser, Ser(Bzl),

Thr, Thr(Bzl§, Trp, hArg, Bip, Tic, Hif) D p, Sala, Aala, Thza, Thia, Bal,

Fal a, and Pal a;or AARaimSac iy a(%pfab%dantﬁgreéf i somer of an am no acid
sel ected fromthe group consisting of R', Maa, Maaab, Thr, Thr(Bzl), Ser,

Ser(Bzl), Tyr, W§he(4-0O Bzl), F5- Phe and X5-Phe, and an optionally
substituted ar W&Jnﬁro@éﬂbﬂmﬁmdwwﬂ(}\mM“ iV, AdTdepangdent |y, H E-,

(0 25y a kyr s spyapneasnty. pelpray %bﬁwsafmv%cpﬂﬂ% Eelfivhyl
phenyl - (C, . ro) al(@y)alkymiiey/(C, &Ryl @)-keny! , phenyl (Cz. ~)al kynyl,
Pt Ol WA R o S 55 e SR e ™
(cycl o( C~.,) al kphsistingdf RS') Ahd Wiy IArg, eh eAses Yid, }Gln (G, HeaaH, I Lys, Mac
PCT] USob! 15396 "RCabIGIRy THe- Seh SeRbaT AN it pip, MR b S ey 1 5
di cycl opr opy! meinhyinp, Nip rRachiitic yidl, dpa. SimpinErrhia. Alla Abse@biyEaryipa,
15 laa, Inip, Apa, Mim, Thnc, Sala, Aala, Thza, Thia, Bal, Fala, Pala, Dap, Agly,
Pgly, Ina, Dipa, Mnf, Inic, C4c, 5-Igs, Hiqa, 4-Mqc, Thn, a-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 each independently selected
20 from the group consisting of halogen, NO, OH, CN, (C,galkyl, (C,-
¢sJalkenyl, (C,-¢)alkynyl, (C,-¢)alkoxy, Bzl, O-Bzl, 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, Hca, His, Hyp, Pal, Fs;-Phe, Phe, Pro, Trp, and X°-
Phe Pip, hArg, Bip, Bpa, Tic, Cmp, , Inc, Inp, Nip, Ppc, 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, I-lqc, 3-lgc,
CA4c, 5-Igs, Htqa, 4-Mqc, Thn, a-Chpa, Cit, Nua, and Pyp;



RS is -OR6, -NR Re, or absent, wherein each R6, R and Re is,

i ndependent I y H (C _,2)alkyl, (CZ,2)alkenyl, (C2_,2)al kynyl, 'phenyl ,
napht hyl , l={s§ - 6) al kyl , phenyl - (CZ. 6) al kenyl, phenyl Srﬁ% kynyl,
napht hyl - 3{’ I kyI napht hyl - (Cz. s) al kenyl , napht hyl (Cz_ ﬁyny

1- adamantyl 2l adamantyl ) 9-fluorenyl nethyl, dicycl opropyl net hyl,

di net hyl cycl opropyl net hyl, or benzhydryl; RO and R each is, i ndependent ly,
H (C _e)alkyl, (C-.,)alkenyl, (C-)al kysayl, ladamantyl, or 2-adanmantyl; R’
i's, independently for each occurrence, a D- or L-amno acid of the fornula:
Riz X4 CHz CO MAC® the NH oNL-@dheC6X dr) arfid) atldGelected itoht-the gfidp) z CO - NH- ( CHz) 2

G 0 (3) R 2 GRS by b e Tog. dnges Mabacdp” pif n SHRRBlY) 75166
PCT/ L1S00/ 15396;ub§ﬂtutﬁﬁ|em1ahc oo-gmiolo acigach is, i ndependent ly, 1, 2, or 3, and
2 o S 8 el AR R AR RS BAGFaIT 2B L0121 Y,
N 5 substltuted with one or more substituents selected from the group consisting
of halogen, NO,, OH, CN, (C,_)alkyl, (C,,)alkenyl, (C, )alkynyl, (C,,)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-igc, 3-lqc, C4c, 5-Igs, Htqa, 4-Mqc, Thn, o-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 acid 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, Hiic,
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 o-amino acid is optionaily
substituted with one or more substituents each independently selected
from the group consisting of halogen, NO,, OH, CN, (C,Jalkyl, (C,
25 Jalkenyl, (C, )alkynyl, Bzl, O-Bzl, and NR®R";
AA® is absent, R", Aic, A3c, Adc, ASc, ABc, Abu, Aib, 8-Ala, Bpa, Cha,
Deg, Gaba, lle, Leu, Nal, Nie, 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-



~, ~, 0o ON~HRNNR2S5R is anmiety of the formula /(CH2)g Rye
R2o0 R2~R\ R23 . RRa ~CHz)S R25 (CH2)~ RZ--~ (CH2)r/ wherein q, r, s,
and t each § pendently, 0, 1, 2, 3, 4 or 5 R9is ???@%,153% NH2,
H, (C, .6)hy roxya kyl, N(RZ' R-8), SO03H, or an ~ o optionally substituted
noi ety selected fromthe group consisting of heterocyclyl, phenyl and
napht hyl, wherein the optionally substituted noiety defined for R9 is
optionally substituted with one or noressubstituents sel ected,

i ndependently for each occurrence, fromthe group consisting of hal ogen,

NGZ, COH, ((]I C - S)aAl&yb& 47csch_692ans)4a,1|\&anvbnsa(-mmlHLy_ﬂM.ly)s, e, hﬁrbﬁisi?pxé, NHZ,

mono- or di - m po, . an ; i or absent; R-' is

(C, - 6)al kyl or a ‘Qe l% B'Px/\%a'ao%%'f ag@"%&%\viFélgfq?”fﬁfaa‘NhSFe' € R23 is

(C -e)alkyl or aheenhe)m E&anoi grolp of@bid_dpltiorﬁ'llé Bﬂ&tigsed\ThinQacidns ?léseg; ; I i :‘«’26
S02, CO CH.,.. R? i , e lent | vy, or ' a X

:DSéT/ U800115386 Eoi?t'sonali'yn'ﬁ%'ber%g ﬁ“%fR?tSa‘”é‘%@hag@@ur r en%:/e, an optional | yy

subst i t ut ed snoiA&f is absertarr gk D+ ayia-isdreergpf anpmirenasidsselededfont Ge gréyml kyl

C2_, 2) al kenyl | kyl,

bheryi - (C2. 63 aPRisge O ReisiTehing R Sbquru b BIOhiaNe o NG (s TV

napht hyl - (C2~ )ﬁ’lekemal Tnmap'Fhrh‘yhr(QZOZSer) Seﬂ(@ziyhArg( B;pclrtc( c’mc Dip, Sala,

,)al kyl)-(C, _6halk C2_6) al kenyl

()cf/‘cl g(%:B( ) al %231 iﬁ%q& ﬁ-ﬁécb?(k%[a)ﬂd%a)ergcycl i/lé enx) al kyl

het er ocycl yl - (62-)Saﬁ erﬁwrther@wrtdewmfao@mmma wdfrqummw

2- adanmant yl,, d'cGNs‘?dtnﬂQBf)ﬁWm&ﬂ%hally@uﬁﬁkuﬂ% QW&Q&WB@E&BYASC Adc,
9-fl uorenyl nmeth benz wherein the optionall y substi t ut ed

noi ety defi ned‘%&r"@_’ fBu, ’l%‘h&y'?"? ArgbSh3. tRegedabi 1. 63te NSy P PER,
substituents egah Senwfademrl 'Vhrﬂﬁ egdietic fHIRMBAREARS Oth2a CRHIS iBal, | ng of
Bz)

hal ogen, OH, B{-‘ala Fg}al ’Hp Bpa, Dlp al, 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 X°-Phe, and an optionally substituted aromatic a-
amino acid;

R' and R? each is, independently, H, E-, E(0),S-, E(O)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, z)alkynyl,
naphthyl-(C,,)alkyl, naphthyl-(C,.¢)alkenyl, naphthyl-(C,¢)alkynyl, (cyclo(C,.
nalkyl)-(C,¢)alkyl, (cyclo(C, ;)alkyl)-(C,¢)alkenyl, (cyclo(C,;)alkyl)-(C,.
s)alkynyl, heterocyclyl-(C, )alkyl, heterocyclyl-(C,,)alkenyl, heterocyclyl-(C,.



and SH, X is halogen, N02, OH, (C, -6)alkyl) (C, -s)al koxy, nono- or di-(C, 20
6) al kyl am no, Bzl, OBzl, NROR, or CN, X is H (C, _6)alkyl, ) '
(C2_e) al kenwagoof7€i88) al kynyl , indolyl) imdazolyl, 1-naphtrgirus®risysei dyl ,
optionally ring-substituted benzyl, or a noiety which corresponds to the

si de-chain group of Arg, Leu, G@n, Lys, Tyr, H's, Thr) Trp, Phe, Val) Al a,
Lys, or H's; 2s wherein said optionally ring-substituted benzyl is
optionally substituted with one or nor€-substituents selected fromthe
group consi sting of hal ogen, OH, (C, ~)al koxy, nono- or di-(C,, ~)al kyi am no,
(C ~,) alkyl) falkyyl, dademsintyl, 2-@damartylk 9fiyorenmethiRgiryclopropynetbyl’ 5186

PCTI USOO/ 15396 C ependently, H, halogen, OH =0

=S, (C,. d'fml' @cl&n %ﬁ?(tﬁﬂ &He?gydﬂ% al kynyl, phenyl, naphthyl,

phenyl - (C 6) alR’k'yr- Rp.hélﬁ Ql@%@) al kenyl, phenyl - (CZ. s)al kynyl,
napht hyl - (C, _e) awr{evém egapﬁft hylanc( ﬁirsw)naéé@ﬁ&ht)y i ,,z?af&w((@Z )@bkahwnyl
(cyclo(C~. ,)alkyl)-(C, .~ a | o( C~. nyl ,

(cycl o( C~, ) &l kyi Pa(z)e%yﬂw a|pla9'm‘/| ﬂavméh!é.r @@9%¥'39‘F»e %‘W ) BPH-( zsa'ke”V’

het er ocycl yl ( CZphah\igoybalkyngt %Fwsal(a Ak, né;ﬂnltﬂwayzs),ankbnﬁdaaﬁnmwi
2-adamantyl, dic cI o rogyl met 3/ ?yr ngagg IIoprc()goﬁiq h%L X4 is H,
o4, or NH2; and &s)d | ogeligdaggpty renyImgiy ovi ded
that: at |east Sdnoyclamopwm@myddrn@mwhyempmpelnmmehbenMdml AA3 |s a D or

L-i sonmer of an_am aci,d selected fr th u t Q/s hCys,
Pen, Tpa, or TRpY J@naa% ?%EPS"%MI?ST'Q'L% %h’grg Ralﬁ r(né E)Eﬂlglc b'sel ect ed
fromthe gnoupadaomsity tor @gademablys, hCys, Pen, ~ s Tpa or Tnpa, then AA" and
AA are connectgd or L-isoner
of an am no amﬁd '%Y dgp%“%”ﬂ%‘rjn ﬁg&g?%ﬁ%@%?ﬁ?’s ?Wgéo Idﬁ?a?elo}r Macab, then
AAB is a D orformilgoner of an anino acid selected fromthe group consi sting
of Maa and Maaab, and when AAB is a D- or L-isoner of algmam no acid

sel ected fromthe group 20 consistirg?of Maa and Maaab, tthen AA'" or AAg is
a D or L-isoner of Mac or of Macab,lgnd AA'" or AA is §Banected by a

di sul fide bond withXAe; AA2 ¢ %_5?2 or L-Hca only whé® AA" is absent;
when one of R or@is E(O)ZS@I@@-, EQOC-, or R 3,NHhe other is H
when R5 is absent on NfeHico so.mbqgnt candot-he N-terninal
2s amino acid anc!\1 C-tefrm nal am no acid 2’together for nf gn am de+bond; when
one of X~ or X is¢#=O or C=5) thp other is absent; an@)ysaid conpound of
formula (1) is not of the forrrula

D- Phe- Tyr - cycl %%EZ?‘D&I’W Lys- Cys) - Abu- gter - NHz;
Ac- Phe- Tyr - cycl Tr p- Lys- Cys) - Abugy hr-NHz
yr-cy NN (G p-Lys- Cys) - 3

2/2 do
CO
;s NH- (CH,); N- CH;CO- -NH (CHQ)-IJ-(CHX ):CO - or
(4) (6)
R12
!
(COOC,
—NH-CH-CO—

20 6)
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L- 4- NO2- Phe- Tyr-cycl o( D- Cys- D- Tr p- Lys- Cys) - Abu- Thr - NH2;

Ac- L-4- NOZ-@B?O/;I;&( cycl o(D- Cys- D Tr p- Lys- Cys) - Abu- Thr - NH2pct/us00/15396

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

D-Di p- Tyr-cycl o(Cys-D- Trp-Lys- D- Cys) - Val - Nal - NH2; s

D- 4- NO2- Phe- Phe(4- O Bzl )-cycl o(D- Cys-D- Trp-Lys- Cys) Cha-Nal - NHz; or D 4- NQZ
Phe- cycl o( D- Cys- Phe(4- O Bzl ) -D Tr p- Lys-&ys) - Val - Tyr-NH2. I n anot her aspect,
this invention is directed to a pharmaceutical conposition conprising one
or nore of a conpaueid nodnd weatH ig, ifdependently,01, @ebi 3 addipds @) nabaye, and a

phar maceuti cal Ly .accept abl arrier. In yet ot her asnect) the present
invention is dilar ésC?neO%B?rg&gﬁ%gof ﬁ%?jh %ﬁcu'g?rf%l M %@'ogﬂl%a%%ﬁﬁﬂgﬂedé'w%%f) Pf rom one
or nore of a sthedorostaati n and/ or neuronedin B subtype receptor in a subject
in need thereof) which conprises ;adm nisteri n%qza conpound of forrmula (I),
as described ~s hereinagove, to%&ibgfpsubjReeh/ n still another aspect, the
present invention is difjected to a |method off eliciting an antagoni st effect
fromone or nore of stati dl or apedin B subtype receptor in
a subject in need thefeof| which'conyg iseigd i nNstering a conpound of
formula (1), as des ? 20 h%' f ove, i, subject. In a further

aspect, the present”invéention is diffected t& a et hod of bi ndi ng one or
nore somatostatin andl of neuromnmedi N B subtype recept®r in a subject in need
t hereof, which conpriges adm nistering a conpound of formula (1), as

descri bed herei nabov to said subject. 2s In a still further aspect, the
present invention ipelted to the use of one or nore conpounds according
to fornula | to bind td th\} neuronmedin B receptor or to one or nore of the
somatostatin rﬁw_ﬁm’&,@, R when performng an in vitro or in vivo assay.
DETAI LED DESCRI PTl,ON OF THE | NVENTION WD 00/ 75186 PCT/L1S00/ 15396 _12_
One of ordigary §ill wil recogni ze that certain substituents listed in
this invention hem cal stability when conbined with one
anot her or w tﬁ“ﬁé’ﬁﬁ?ﬂée&éﬁ@é‘ﬁ%% conpounds. Such conmpounds with reduced

chem cal stability are not })(Cé'legrred. 5 In general, the conpounds of
edses whigh include processes known in the

formula (1) can be Jmdg by pr
chemical arts for tﬁg’pr%&yﬁ\éf b‘ﬁﬁo’f‘%’dr‘rﬁmﬁﬁﬁﬁﬁf&’éﬂ ain processes for the
manuf acture of formula (I) c@wpunds are provided as further features of
the invention and are illustrated by the reaction schenes and exanpl es

i ncl uded her ei n.wheteih @, t, Bparbtaseh & indeperdehty, of md, 3s4 anst t hr oughout t he

i nstant appl i cati. o | Qwi hg .t ey ns \% i gdi cat ed meani ngs unl ess
expressly stat gd 'So??fgb{v]\n%sw”%' (pé?)'ﬁxdg?wﬁ{ﬁﬁi '5(#’&?%%@%%3? ncl ude those

al kyl groups obptiohallydebsiijntet @tbiéty sejetted fromithéhgnoup cenaistingf or branched
configuration. r al kyl groups are nethyl, ethyl, propyl,
i sopropyl, but gﬁéﬁggééﬁb%}eéﬁaquéplﬁtg 'y butyl, pentyl, isopentyl, hexyl,

i sohexyl and t hewhergie. thaventionaly substituted etolep definedntor LRfgds ioptiepadief i ni ti on
It is intended tQLeR0EHWNIR oﬁE%Ghr%ré?Q}b@{itﬁgr}jts ?ﬂg&%ﬁﬁ@ep,feﬁééﬁt@'f&%ih' S

i ntended to include those al koxy groups . designated length in
ei ther a strai gHicclirenseafiemeie edn gensisting 9f heleaam| NPy Q. Cueldkfl koxy

groups are {get hqry )alReMP XL, ) BkAYOAE - AIRGET AP Hond? bF BX(0),-,JalQRHHIMXY .
tertiary butoxy, entdpé%?lhl sopent oxy, hexoxy, isohexoxy and the |ike. The
ISt

t erm hal ogen or 145 tended to include the hal ogen atons
R?is O or absent;

R? is (C4-p)alkyl or absent;



2s fluorine, chlorine, bromne and iodine. The termcycl oal kyl is intended
to include a nono-cycloal kyl group or a bi-cycloal kyl group of the '

i ndi cat ed ceohamsisainber known to those of skill in the arpCcTUSINISPE/ 75186
-13 PCTI USO0I 15396 M e~ The term di net hyl cycl opropyl nethyl refers to the
structure Me . The termaryl is intended to include aromatic rings known in
the art, which can be nono-cyclic) bi-cyclic or tri-cyclic, such as phenyl,
napht hyl and anthracyl. s The term het-@rocycl e i ncl udes nono-cyclic and

bi -cyclic systens having one or nore heteroatons, such as oxygen, nitrogen
and/ or sul fur. Rﬁhﬁ“ﬂ?ﬁbosﬁﬁtens may be aromatic, for exanple pyridine)

i ndol e, qui noIRzmps Likiofh nt ! hi ophene (al so known as thienyl), furan,
benzot hi ophene, tet é Y 1 IS‘éneh /dr oi ndol e, i ndazol e) N-fornylindole,

benzi ni dazol e, R¥ kiMA31.er Clo and t hi adi azol e. The ring systenms al so may be
non-aronatic, g®(s g aiRrapgHt’ ol i di ne, piperidine, norpholine and the Iike.
The chem st of ordinary skill will recognize that certain conbinations of
het er oat om%orﬁalsrﬁ%céuﬂ‘s@ﬂt uents listed in this invention define

conpounds whi cle” whd R2k@ch %SﬁmdééﬁlabﬁtIWHdﬁl(C&W ol ogical conditions. 1s
Accor di ngly,nolj'FICh conmpounds, are | ess preferr

o I@s gg “?d herein, certain
resi dues or 15 indePendenty foreach oceT Ceo\t?é‘e‘?ﬂ'mf‘? ARy Hmﬁgptl des of the
in?/egt: on. V\hese&ctdmgrdm)thﬂsg)oapﬁco&uuefhgaofr(ﬁ,s,g)dlugal_, mz.,;)mmﬁ/y(d:zsz blnﬁiybgt ed by a
sol i ine it i,s _under od t e resi_du sent a
bond is for rreop'ﬁg m%aenﬁlﬁlyﬁé’q?%ykg‘#‘ﬁ%dnﬁkﬁngl'f(g’r"}%q(ﬁﬁyl g?'d@?ﬁsallk% ?l ety( i es)
and t he renmi maphth@-(Car)akylahaphtwi- @g)atkenymiathwcas))lkyw\e(c)e:lq(the bonds) to
such a residue i int,~l S under st ood

t hat when the’ 2£‘(Syl 38 ésémyl%Yé'ﬁe*sgkﬁbd@bé?ﬂé@h%&% %"8"’#8&1 bet ween t he
remai ni ng N-t edatiyngl hetercyeid- (6r4)aﬂml éle;e(roqyelyy(caﬁalkem hetategyalyh&.C- t er mi nal

resi due or noi | owi ng structure: R182)
~1~1~2~3~3~- ~f %I%X‘I f—%%amgﬁ’&l %ﬁ%bﬁgl Hleyél&ﬁo;?ﬁnétﬁ lsence of AA" results in

PCT/ L1soo1153gﬁmew\%'fmwvlM@Y'A%U%@L‘WM@M@%@W~AA6 AA - AAe Y

15 wherein the optionally substituted moiety defined for E is optionally
substituted with one or more substituents each independently selected
from the group consisting of halogen, OH, Bzl, O-Bzl, NO,, CN, COOH,
and SH;

X° is halogen, NO,, OH, (C,-s)alkyl, (C,~;)alkoxy, mono- or di-(C,-

20 g)alkylamino, Bzl, O-Bzl, NR°R", or CN;

X'is H, (C,g)alkyl, (C,q)alkenyl, (C,¢)alkyny!, indolyl, imidazolyl, 1-naphthyl,
3-pyridyl, optionally ring-substituted benzyl, or a moiety which corresponds
to the side-chain group of Arg, Leu, Gin, Lys, Tyr, His, Thr, Trp, Phe, Val,
Ala, Lys, or His;

25 wherein said optionally ring-substituted benzyl is optionally substituted
with one or more substituents selected from the group consisting of
halogen, OH, (C,_g)alkoxy, mono- or di-(C,_,)alkylamino, (C,_) alkyl, (C,_)
alkenyl, (C,_) alkynyl, and NR°R";



and the absence of AA'' results in (RIR2) _1~1 /~12 |1~3 ~13-D ~4 ~5 115-~6
~7 ~8 Ys In'the followng structure: ~(CH2)qg Re Rzo R2, R -Rka_ _ R24
(CHz) 5 Rzs waleirys18dRZ-. (CHz)r/ the absence of R23 resul t SPCIVUS00(18396) 0 R, S
RzoR2, \ R24 (CHz)5 R25(CH2)~ RZ.-~ (CH2)r/ Wen a chem cal structure as
used herein has an arrow emanating ~o fromit, the arrow indicates the
point of attachnment. For exanple, the structure is a pentyl group. Wen a
line is drawn through a cyclic noiety, 'he line indicates that the

substituent can be attached to the cyclic noiety at ara/ of ~s the avail able
bondi ng poi nt sX* #ngrX’eraiisi i8dependentyahishalpgan, Ok =QubSt (Gruiay! (8¢ can be
bonded or tho, - il@ndl CDaldyh, sfyPRAGHNRINBAHACHIRR), préhyiiEar |y, when a
line is drawn through & bi-cyc rat c noiety, the |line

cyclic' o ri-cycli
 ndi cates t hat JBIKENYS RRERI{GralkY R NAPEIYHCaoREY. BEPhEECopSe08) 75186

PCT/ USO0/ 15396naphinyIC, QR (BcldACLAAlVMD, DalkTDicpiidChaliayl { he avai | able
ondi ng points.ip apy o e I ngs or or a Icte rein the
N-termnus ?s ﬂ?'P?’Wg (?Vé{“‘féﬂﬁa‘yb‘lﬁgwél‘fyéylnﬁﬁﬁ?cé‘flwhe‘%"fygfphegqrﬂcyﬁggordance

w th the conved,i)amkehyl rHetsreSent@,l)amye/, Sadanumty @addntvtghai n. The synbol
AA | AA2, or tgle I'i ke 'n@lpeptiqelse uencF st% nds for an amno acid
residue, i.e., '%%ﬁi%&m 'ng‘he PICHCOPEGPY REMKE: t er mi nus or - NHCH( R) - CO-
when it is notX&it H, @, bF NERmhdus, where R denotes the side-chain of that
am no acid resjdue. Thus, R is -CH 2 for val. Also, when the ~o am no
acid residue i 'BiPeeRING: Gy PSB! ért%_‘%%" the L-formconfiguration that is

i nt ended uqbes?roadg@ﬂ-m;i s expressly designated. Unless otherw se indicated,

where an acety agrouE _agl%ears_ at the Ntermnus it is understood that the
acetyl group is H{935EHEAMNG ACkdesdvAs 3B HEEFePtat her than to the side chain of
the N-term nal awhgmOAATIEd DFOI L-&oaiep o an taftno-adid Skleuteti Uroen ¢fe drbep am no aci d

sequence Ac-4- N%nggt?ﬁg%y-s%%. Pen, Jr;?a of Tlr_r%g, Nd"AA% a-B48F [isomer NO2
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 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
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 disulfide bond with AA®;
AA? 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 X2 or X* is C=0 or C=S, the other is absent; and
said compound of formula (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-NH,;



Wiere the substituent Y appears as, e.g., -ORS, at the Gtermnus of the
peptide, it is to be understood that -OR5 is attached directly to the

car bonyl cag%%repl acenent of the -OH group. O O Il | bcRRsfalisdes- St ands
for -C E an - stands for -COE . Wiat is neant by aromatic a-amn no

acid" is an amno acid residue of HZC-Z the fornula -NHCHCO , where Z is
a noiety containing an aromatic WO 00l 75186 PCT/1JS00/ 15396 -16 ring.
Exanpl es of Z include, but are not |imtted to, a benzene or pyridine ring
and the follow ng structures with or without one or nore substituent X on
the aromatic ring (LwdiO-PletTyr-cydudysdemitp-lysiCys)-Aagciheldyr r ence, hal ogen,

NE, OB CH Bl AL ONBRlR e B o BB Clel Byl NON O X F

, X, and H. Oher 'exa the invention
are substituted Hi $icasiuoycie(DNEysHR-TriHs-C)RbY-ThoNHE s (n-Me). What is

o The Yormal o o S DRI RABEIRRAP QB L MBRRANE &1, 08 3 . 21 4 i
15 O H N R5-N \ N NP-4NO,-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-Bz!)-D-Trp-Lys-Cys)-Val-Tyr-NH,.

In another aspect, this invention is directed to a pharmaceutical
composition comprising one or more of a compound of formula (I}, as

10  defined hereinabove, and a pharmaceutically 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 (l), as described

15 hereinabove, to said subject.

In still another aspect, the present invention is directed to a method of
eliciting 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 (I}, 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 | 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




R, where R and RZ are as defined in the clains. In certain enbodi nents of
the invéntion'the side chain am no group of one or m)re am no acids is
optional |y Rpwgyrsie di -substituted with R and R . E/m%
PCT/ US00/ 15396 -17 For exanple, substituting R onto the SI e charn am no
group of 4-Pip-Ay R3i Nwuld result in the follow ng structure:

-NHCH CO . The conpounds of the instant invention have at |east one
asymmetric center. Additional asynmetrijg_centers may be present on the

nol ecul e s dependi ng upon the nature of the various substituents on the
ol ecul e Each SuCkRSyRahad SRl Floothizk hiAHER dubuaes c}é%%d gomers and
it is intended that all such’optical oners, as separate ure or
partial |y purithisdavenion gy haserasiuged ehareingl ctabilit wh@rscmbrmwtﬂep%nerl c

m xtures ther egothed?€or W %@@%%Mw tﬁé‘%o emsof sUB® compbaids Witiyention. ~o
The instant corrpounds can %?nera y isolated in the formof their

phar maceut i cal 1egusadEsmias| %ta%i areeptirtefeifedkal t s, such as the salts derived
from usi ng §nor gamlﬁgaﬁ&alowmoaﬁwsf foEK@éTKJI e8n aé nfiddi%f'bya@rbdé?sséé e

hydrochloric) njtric) sulfuric, hos orm
Dt oncel i Bhich i3 frocisse KR T (eceHamical B 4ot e, Rrsdyction of oy | ¢,

mal oni ¢, met hagenpuhlioniCertam eﬁnabetsb& | fok ethel rmatdnchctur@nbf Cferrmaa 3 |9:orrpﬁun]gs
i in the form

containing an acidic function s ar boxy n be i
of "therr ot Geimo-Bet (¢ Prineceh 58 BRod TS Yor R Rienel) Bfaee ' om
sodi um pot assilustated dyttheirmacta schemes agd egsmnples ianiddédigertinke, as wel | as

from or ganig bases:, The AIBIIGRILI2 Koh BSCERE BB, aRLI @ felel M0, DY

t aki ng about 1 20 equivale contacting it
with about 1 e@pnllvaloentthe)ffoﬂmnmptprmrmaarEet'@onm@mdhwlrmu dgnieps t he salt
which is desirgdyeddawdoRBRides0l ation of the resulting salt is well-known
to those of ordinary skill in the art. The conpounds of this |nvent|on can
be admini stered by THfalerm akyhds dntepded te dngjude thﬂsﬁaﬁhﬁcﬁpkﬂ?s of

intraperi toneabes@n@wda&ﬁglﬁﬂﬁelﬂfer SlbhﬁlghﬁaﬁmﬁchedVé@n@@Jth%B@ﬂ%ﬁﬁ'ﬂdp&sOO/ 15396

-18 injection, ant nasal , va ual or topical
out oo of - A o SHehaRion Bk 8 BV GG PG KRR Hn Ea Pial | |
agcept abl e carrenarysbmtgl pémw ide%dwﬁalg@cyf Qgohexyd AR Y i@t ewhen trreaehnroute of
aam ni stration Qr ai the nven n inclu

scope phar maceﬁ‘téﬁg 'S g‘cg’gﬁ%& B'ﬁ@ hspV’%eé‘Fﬁ%tmg °a\?13asé'{q‘?/8°‘fa§f’é‘?edl ent, at
| east one of tbedconpounds of forrrul a (l) in association with a

phatr maceut | cal 1y aGRentAPLARRTY IndngeBabl HbRe §Se CHOIF o s Wdhe

adm ni stration include ca granules. In
such solid 2dosé@§@datﬁdrﬂengtb ireeither a\adraioht cobigoched dosfigutaiote Examptanat | east
one inert pharmt cgit Abine RS 6l 3% 6tf05<95ﬁ1t ctose) or
starch. Such dosa %@fglgﬁr‘? al so coﬁ%?étsée)& ?ﬁlgynorpr?m prac?)llyf:le

addi ti onal subi§® %’é/s testiafe butgranPentefy. iseeemtoxy, hexoxy, ischexoxy and the

like.
The term halogen or halo is intended to include the halogen atoms
25 fluorine, chlorine, bromine and iodine.
The term cycloalky! is intended to include a mono-cycloalky! group or
a bi-cycloalkyl group of the indicated carbon number known to those of skill
in the art.



diluents, e.g., lubricating agents such as magnesium stearate. In the case
of capsules, tablets and pills, the dosage forms may al so conprise '
buffering lwoagesise. Tablets and pills can additionally becpusmasmsd w th
enteric coatings. Liquid dosage fornms for oral adm nistration include
pharmaceutically acceptabl e enul si ons, solutions, suspensions, syrups, the
elixirs containing inert diluents comonly used in the art, such as water.
Besi des such inert diluents, conposititns can al so include adjuvants, such
as wetting agents, 20 enulsifying and suspendi ng agents, and sweet ening,
flavoring and perfum ng agents. Preparations according tC)tIt? i nvention
for parenteral admnistration include sterile aqueous or queous

sol utions, suspensions, or emrul sions. Exanples of non- aqueoys sol vents or
vehicles are pr opyT%*@"Tzangqtlyﬂ%bopmvlmmyﬂe&ﬁ%t@ﬂﬂyéHPCth\?eget aebl e oils, such

as olive oil and cm@te%lar¥|g§treédded 1S MBI RGh AR (?@rwa,awmnq&tms such as
ethyl oleate. Such dosa orns may al so contain adjuvants such as

preserving, whiGhean B%WQJIW%YF'H@ bi- S)f?ﬂc ar §pexcle. rﬁ’cagaénﬁ'!,e”yﬁ'ﬁ‘é'?htﬁﬂy be
sterilized by, anﬁqhthea@@rrpl e, filtration through a bacter| a reta| ning filter,
by incorporating sterilizing agents into the /USOO/ 15396
-19 conpositi ons, JB‘ t?’%&?‘%{ﬁge 'H@U%nﬁwgf’ﬂ’@ﬁsa“c&b" ﬁé"é(? A5 the
conposi tions. hﬁkmy cmarbrahsm Mermm‘saemamrwloxygehheutrbgnmmd/o:ssmmrI e solid
conpositions i_ch cR0 LS ved .in terl S her sterile
i nj ectable ne%ﬁrﬂrﬁgn&%ﬁgﬁgtrﬁ?{/%%gfod?aet'cufsoze %% Wgés |'5‘%gef r"g%t al or

vagi nal adm nipgtim@ineorthispbener déles dioywns ap ptbenylhr fusan, V\henzlqtmm)y\ene)nt ain, in
addition to t i n c C or a
upposi Tory wir o byaRE R ifte BN AR e By BRRR, WRIGE, DL 7

al so prepatted amtth'aé'ﬁmi@aT@ B Bystems glsaanay lzmmarcrmatlﬁefoarewammle Further, a

conpound of tfyyﬁ-oﬁd'}l,ée bb%n@%r%llﬁg%@{@tméed in a sustained rel ease
conposition such as those descri bed following patents. U S. Patent

No. 5,672, 659 teacﬁ’é%c'%"d@ﬁta‘?fr%@f”?@lséﬁé’@" &9\99‘6%? fh%ﬁ%’*%’éﬁﬁ@@i“ﬁﬁ?“& bi oacti ve
agent and a pQJfYﬁét_bQ{atorMc&abtanRﬁhbe_@tlbsNﬁJen’é 5%;176&1) flﬁaqﬁﬁ‘ntl&?lsﬂﬁlnEEd rel ease -
conposi tions conprising a, bioactiye agent in.a tabl e form

Appl i cation N&° %ﬁ?’@%%@ f“f"iig‘lf leegﬁt gﬁE% ugderlggﬁcﬁ?%%h%@dﬁgwmrI c

sust ai ned 1l em«ardmtypmdhtdomp@umtsrme sk peefardal. oact i ve agent and chit osan.

U.S. Application Ma O80L80IR Lhifd NONSIOR Aoedt898e LiARNRR,SUS! 2l ned

rel ease conpositions co and cyc
Application N@bselglf@nﬁpa’% hemuds dtitha amvenien. \me@ the(bonda(abhe%whbsor babl e

sust ai ned 1 el ESELOTRERL! & HWiedibo &) BIBALHALE AR JIPRLEARH Bas of Lhe

foregoi ng patents and applications ‘are | ncor porat e ereln reference. In
general , an effPdigye gk ”@dﬁihgﬁ’e apseny & bondl ISanFf'@QH eptween th%ée’@@iﬁ'ﬂésh"tl ons of

this lnvenﬁd Oﬂeﬁﬁﬂalhﬁslﬂé’é Ioedm.&gwéy)eamd itke 're"{nélﬁiﬁ&sé-férrr)ﬁmfah?ésn&% éhe anount
of the active ingredient be suc hat a suitabl e dosage formls obt ai ned.

The sel ect ed dB%'E@&‘eakp\é’Ha? 13 SANY(RltoFuEh Péas"?‘l‘?e?’afﬂ%'ﬁiyl‘%"\gf‘??é’t Y on the
route of adm rua&hécannaps) it |amﬂd@r@tobbfmdiw}\@hltﬁ’lre@fduébﬁﬁo[@ats%sént ndl | of which
are vvithinthagrﬁg r5pof kn vvledeof oneg\gor |nar ski | e art. WO
001 75186 PCTI eafﬂ’@ﬂ'”'% N %P’H‘é‘i%@ﬁso 0001 to
100 nyl kg of bardytheeemainindaC-termavae restbiore ror shaetp@ies)o Fnrrmaampmm tteher

animals, e,g., preferred dosage range is 0.01 to 10.0 ngl kg of
body meigh?gngﬁﬁﬁaﬁgﬁmﬁh%an be adnministered as a single dose or divided

into multiple doses, or 5 provi dm ni stration.
R'RY AALAATAAZAAT AAL D-AA AR AR AR AA T AALY



Compounds of the instant invention can be and were assessed for their
ability'to binhd to a somatostatin subtype receptor according to the

foll owi ng aweayssisdhe affinity of a conpound for human sowetr@siealsags subtype
receptors 1 ~ o to 5 (sst,, sstz, sst3, sstb and sst5, respectively) is
determ ned by nmeasuring the inhibition of ['251-Tyr"]SRI F-14 binding to
CHO K1 cells transfected with the sst receptor subtype. The human sst,
receptor gene was cloned as a genom c-fi4agnent. A 1,5 Kb Pstl-Xml segnent
containing 100 by of the 5 -untranslated region, 15 1.17 Kb of the entire
codi ng regi on,thealkePB8®obfA'gbsutha 3' - unt ransl ated regi on was nodified by the
Bglll |inker addition. The resulting DNA fragnent was subcloned into the
BanH site of a pCW-81 tqg pragdyce .t he |l ignlexpressipon plasmd

(provi ded by Dr. maﬁa%v@m?—%?n%afﬁwmg—caggéﬁém%go, IL.). A

clonal cell lin I X SSi the sst, receptor was zo obtained by
transfection iar??éﬁgcg%eﬁiggg&lgs%%ﬂ%é?i can Type Culture Collection, Mnassas,

VA) ("ATCC') using the calciu itation nmethod. The
pl asm d pRSV-neo ( 2 NGB UJ@d- 8548 l\aet mqﬁ%ag . Clonal cell
i nes were sel ect e@?ﬁlﬁéﬂl\fp‘l 4%%?23( i grraAg‘Chem %Q . I,Q(-St. Loui s) MO

cont ai ni ng 0. 9n t@! telowdiig §RRE&IréCi N 2s (G bco BRL, G and Island, NY) ring

cl oned, and expanded into cultur&i The hunman sst2 somatostatin receptor
gene, isolated as a 1.7Kb BanHl l'HBII\II genom ¢ DNA fragnent and subcl oned
into the plasm d vect orgREEME ¢ BITRRY wndlye_provided by Dr. G
Bell (University of Chil?:ago, ZCIRN?SB.QO/ Ib?-lf)\.sﬂl%ﬁg“;?hrﬁal ian cell expression
vector is constructed WO 00! 79¥88), PCT/ US00/ 15396 -21 by inserting the
1. 7Kb BanH1- Hi rle I f(r:agp%gt i Ft.o conpatible restriction endonucl ease sites
in the plasm g ep?ﬁ\?ﬁg.e | GF4I° el | 1ine is obtained by transfection into
CHO K1 cells using the cal ci um pRélgphat e co-precipitation method. The
plasm d pRSV-neo is inclyudegd.ag, a sehgct abl e,,marker o s The human sst~ was
i sol ated at genomic frdgnBnts FRand t hB dEHPrBréCdgaRng™ sequence was
contained wwthin a 2.4 Kb BanH thg)r |l fragnent. The manmal i an expression
pl asm d, pCW-h3 was constructed by inserting the a 2.0 Kb Ncol -H ndl ||

fragment into the wpeRh SdnficddistridiGrendeVvsederdrain A afdwdemaBatingon of the
ends and addition.of,  EcoRl |inkers, A

clonal cell ~ ~ line stably
expr essi ng'% h&°8k {3 t'?eecaérﬁi"’of"dwatfsotbtea‘??\’étd°§9ﬂ?$'§?f§‘f'e5?ri S’F?"I‘Fﬁ?'ot?’eHO Kl cells
(ATCC) wusing tshactorl ci um phosphate co-precipitation nmethod. The plasmd

pRSV-neo (ATCC) was included as a selectable marker. Clonal cell lines were
selected in RPM 1640 nedi a contai ntg-0-5ug™M of G418 (G bco), ring

cl oned, and expanded into culture. -~s Thé human sst4 receptor expression

pl asni d, pCWA-HR RERY! P (ERENLY lipp s drayemnibiresigh a cysiicveeielt (hedinechi cago,

Chi cago, |L.) .indidatesvipat the substit@dntsaih Be altaéhdtibtothe bydhb @loidte BPEMCOff I agnent

encodi ng t he than.s 5' -untransl ated region and 200 by of
I

t4, 456 by of the
the 3'-unttan %?@8“?‘%5?’%‘?1‘,‘9 B‘I"%‘ﬁehoﬁ FBT™%he Xbal | EcCoRL sites of PCW-HX. A
clonal cell line 20 stably expressing e sst, receptor was obtai ned by
transfection into CHOK1 cells (ATCO Ag*xt he cal ci um phosphat e
co-precipitation nmethod. The plasm d pR&V-neo (ATCC) was included as a
sel ect abl e marker I hype | 40 medi a
cont ai ni ng O. me rﬁgtgﬁ géﬂ%h‘%e&& b%o?afnwrglé %@%cﬁ%&@éﬂ déér}a%e?yaé%?feg\ei nt o
cul ture. 25 Tipeinhahatechment. glimdanya whebtadinedsl drawrPiRughiarki-cyclis, org@enoni ¢
clone as a te i graTe | RVA i . iversity of
Chi cago, Chi cg'gg’?a'f}["). Iﬁé @s‘ﬁ?lﬁtﬁgiﬁf%e%bg& fgg%ﬁﬁgéchlgﬁgwﬁed 21 base
pairs of the 5 -untranslated region, the full coding region, and 55 by of
the 3'-untransl ated region. The clone was inserted into EcoRl site of the
WO 00l 75186 - 22




PCTI US00/ 15396 pl asmi d pBSSK(+). The insert was recovered as a 1.2 Kb

Hi ndl || - Xbal fragnment for subcloning into pCVWb mammal i an expressi on
vector. A chomlssel | |ine stably expressing the SSTS rec@pT/usi0ise6 obt ai ned
by transfection into CHO- Kl cells (ATCC) using the cal ci um phosphat e
co-precipitation s nmethod. The plasm d pRSV-neo (ATCC) was included as a
sel ectable marker. Clonal cell lines were selected in RPM 1640 nedi a

cont ai ni ng 0.5 mgl M of 418 (Gi bco), 'r’?'ng cI oned and expanded into

cul ture. | 1's stabl ressi ng . one man_sst recept ors are
Grown i1 RPV HENGCE AL Gy o S e aee YN AP genet i ci n.
~ 0 Cells are telkihgeted with 0 5 nM EDTA, and centri fuged at 500g for about

5 m nutes at about _4C, e pellet iis res nded |

Tri s[ hydroxymet hyl fgﬁf'hg’ t"ﬁ%ﬂ%”'ﬁ\?&% E’Fq\z’éermmqsls 3t %‘%ﬁ 3wEeTri s
buffer"), and Cesrminusiay & right inecasrdadegnithathe abrowehtidnahtepresestatidn efoout 4C.
The cells aje ication and centrifuged at 39,000g for about 10
m nutes ~ gat g%gpeg)t'g%cr%fﬁe pellet is resuspended mthe sane buffer and
centrifuged at 50, Jbegymhbal Aod’, a0theilikeines peptidaisequent€ stands faf@br anes i n

resultin el l I t - e erinents of
[~ -Tyrg] SR 'ﬂgas'dfjr&g&&gr'g r ﬁné?(ﬁ 5@ eh i '”‘e*“br“h*eg“é‘fé“si’?reﬁﬁpge vel |

pl ates. Cel n%lﬁtﬁf)é}%s/vr(enot ingoba the Uttémﬂ'}‘%e}”h?fed? gEnates batke-awinh

[" 261 -Tyr"] SRl f-th4t dfho adigMediid. ThudM Ve —@ﬁ@ﬁ) 4&”%! TK&SOWheM (0.05 nM
for about 60 minutes at about 3/C in 50 v ES 2.5 mv Myd z.

. My
Bound fr om1® r gamipe &id_residue dpptically paliveelds Meckrfasty ?W%‘HP&Q%‘“P? St ration
througE c?:l C %h%ag%d‘m,bﬁs lj.Lclnliﬁge)mr@gs@deﬁghéLt)ehter_ Palcékiard I\/Erl den) CT) 2s
presoaked wit : ol yet eni m = in [ ter

(Packard) cell har \%&5 ﬁ‘ ﬂ’y?‘? lopica %ﬁe&&)ﬂgﬁgodc\fﬁfﬂmgﬁ aHWF"fﬁ? I at about
0-4C for aboutteﬁmslﬂx:mmdmdamﬂocmst'haymd deety! graukb Gaattacked to theicAgitréyeokar d Top
Count . Specifi n tin o] i ndi ng
(determ ned i nr(é r\%}e{?‘%bgg %h%ﬁ' %qR[!%?(' E%ff""?or %#t E?'%%B‘H?dpﬁg Bi ndi ng
WO 00l 751865 PGfl/ubJS@:)fIB@%mo&Etdcmuaermeekcm’faoy-fbd-w -Af3aputisr - assi st ed

nonl i near regression analysis (Dat a Anglysis Tool box, v.1.0, Ml ecular

Design Limted, San Leandro, rf hi bition constant (Ki) values are
det er m ned. V\het her a conpound oh/ [

Functi onal Assay: Inhibition of cA itracel lul ar Production CHO K1 Cells
expressi ng human somatostatin (SRIF subtype receptors are seeded in
24-wel | tissue culture nultidishes in I%’M 1640 nedia with 10%fetal calf
serum (FCS). The nmediumis changed t he® fay 1 o before the experinent. Cells

at 105 cel | sl wel | wr@rmrs@estauémwe@paexrsoasser@ R a4B4 @-@Rsings of T esh RPM
1640 nedi a W|t 0. 2% BSA. a

uppl emrent
e e Scpiaeostisops PRboed: &5, SBh 1 afAen tree 1o eo | noubat od
for about 5 mdwtcegl @trbcﬁhbﬂhﬁplaﬂ:‘éﬁen@fahdaeom\d?oqpr oduction is ~ s stinul ated
by the addition of 1 mMforskolin.("FSK"') (Sigma Chem cal Co., St. Louis,
MO for about 15-30 minutes at abput 37C. The agonist gffect of a corrpound
i s nmeasured, by the s—efddﬁ F C—8RIEF-- 14 (Sachem
Torrence, g& (105@'@%{%9%8;‘1’ ﬁE?égt l§4§oérg}pcc)’\tﬁ\llr\l’%l_(10 ‘Mto 10-5 M.
The ant agoni st ef f ¥hat t§fm%QHZQYCaj’m§tmd-EFBHQMlH an amjnotasis repidug efaneous
addition of FSK (1 ~M , §RFl4 (1 to 10 nM and a test conpound (10-' Mto
10-5 M. The reaction nedidmis renoved and 200 nl 0.1 N HCl is added. cAWP

|s measured “Sthé‘%éﬁmﬁfl' 9*'"““05&5‘5@?‘ G182 i€ Kirhoikt) LB Gn GRS  New

Engl and Nucl ear oSt



25 Compounds of the instant invention can be and were assessed for its
ability to bind to a neuronedin B receptor according to the follow ng
assay. Cel | woueornsrss: Bal b 3T3 cells, expressing the rat N¥R™eoemsssy , were
obtained fromDr. R T. Jensen (National Institutes of Health, Bethesda,

MD}, and cultured in Dul becco's nodified Eagle's nmedium ("DVEM') cont ai ni ng
WO 00/ 75186 -24 PCT/ US00115396 10% fetal calf serum 0.5 ng/m of G418

(G bco). The cells were nmaintained at -3¢C in a hum dified atnosphere of 5%
CQz/ 95% ai r. Radi ol i gand Bi ndi ng: Menbranes were prepared for radioligand
bi ndi ng st udi er:mg:)yEkmmigenf Z andlugie, bfit drhenot éinited iy a2Benzen@br py@ireol d 50 MM s
Tris-HC with I td] sec). The
honogenat es vver ﬁé(ﬂﬁPWng}f%&chgvty\ﬁ?ERHﬁ "{tgn 5@?%0%8%”%Xr171§1nut es), and
the final pel Iﬂaesaromaaf@ mrms(wpammlnde;p@mdmw Tari eachiCrcurtentai helgggns5. 0 MVl
I\/gCIZ and 0. 1y, aliquots (0.4 m) were incubated with 0.05
nM [' 251 - Tyr ] bo% ?Efno(ﬁﬁ%)'g&%??z New Engl and Nucl ear, Boston, MA), ~o
with and wi$hout 0.05 m of unl abel ed corrpeti ng test pepti des. After

i ncubation (30 mnutes, 4 C, the bound ['25]-Tyr4] bonhgsi n was separ at ed
fromthe free by rapid f||tra ion throughy GFIC filters ,{é ndel ,

Gai t her sbur g, mlch hae phegn previ aked i )

pol yet hyl enei m > T :

aliquots of icé&-cold.50 M5 Y -HCI4 and e hound radi oactivity trapped
on the filters wag counted by gamm spectrorretry (wal l ac LKB, Gaithersburg,
MD). Specific pinding was defined as the total ['Z51-Tyr~] bonbesi n bound

m nus that bound he presence of 1000 romedi n B (Bachem Torrence,
CA). One errbodl 225 f t @ N, i ncl ud step of contacting the 20
cells V\nthapeptlde of Pl [): ~ %/(|~Rz) AAs qQg2 ~s ~4 ~s ~s pea

Rs (I1) or a pharffaceutical ly acce)btaabide sal t1 t hePtwhr examplesiof &6 AA' s

absent or t he %ng,{&ah dnﬁdﬁﬁ&g\% tr‘%nin%ﬂtlﬂlg a?&%)ﬁbs)%ﬁlg%cﬁ@%stjcfhoﬁﬂngﬁlsgr oup

COI’ISIStln
Macab, Orn) Pnlpls(PMs oers(nQ,ée)(le) Thr) Thr(Bzl)) Pip, hArg) Bip, Bpa

pon, Con, &r . BT TR dea il AL 5% Ty FBbial syiechié, 2N

Thnc, Sal a, Aam%lelm%mom@fthg@rmulma Pal a, Dap, Agly, Pgly, Ina, Dipa,

Wnf, Inic, I-1qc) 3-lgc, C4c, 5-1Qs,, %E4ch, ihn,2aChpa, Gt, Nua, Pyp
and an opti onal l'y substy tut ed ar omaﬁl\cNa am no aC| %er ein said
optionally substituted|aromatic a-amn¢ acid is optl nal ly 5 substituted

Wi th one or nore su i nts selectn om t he grn®p i sting of

hal ogen, NQZ) OH, CNJ ( 6) al kyl , % 6)al kenyl , %2 kynyl, and NROR ;
AAz is absent or t -i sonmeo N n am no aci cted fromthe
group consisting of R ‘ A| c Arg, Hca, YHi s, Hyp, Pal, F5vPhe, Pbe, Pro,
Trp, X-Phe) ~ o Pip, hArg, Bi p, Bpa, Tic, Cer, , Inc, Inp, Nip) Ppc, Hic,

Thnc, Sal a, Aal a N’hl a, Bal, Fala, Pala, Dap, Agly, Pgfy, Ina, Dipa,
wnf, Inic, I-1qgc, c, 5- Iqs Htga, 4-Mjc, Thn, a-Chpa) Ct, Nua,
and Pyp; AA3 i sgL o NL| somer of an amno acid selected fromthe group

consi sting of Q/ﬁa hCys,y~ 5 Pen, Tpa and Tnpa;
, where R and R? are as defined in the claims.

Thi, Tra, Cmpi, Tpr! lia, Alla, Aba, Gba Car, Ipa, laa, Inip, Apa, Mm

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*.



AAis a D or L-isoner of an amino acid selected fromthe group consisting
of Trp, N-Met-Trp, p-Met-Trp, H's, hHis, hArg, Bip, Tic, , Hic, Dip, Sala,
Aal a, Thza, moﬁ)ﬂmﬁal Fala, Pala, and an optionally subs@b&%&gsﬁgon&tl c
a-an no aci 3’ erein said optionally substituted aromatic a-am no acid
is optionally substituted with one or nore substituents each independently
sel ected fromthe group consisting of hal ogen, NOz, OH (C, , ~)alkyl,
(CzZ.~)al kenyl, (Cz.~)alkynyl, Bzl, OBz, and NROR ; AAS is a D or
L-isomer of an amno acid selected fromthe group consisting 25 of
4-Pip-Ay, 4- Prer- élatnplesistbditAinBR® dntdthe- ddeh6eitin aﬁﬂr@p@oépmﬁ)G BLYS, Lys,
On, hArg, Bip, Tic, , Hic, Dp, Sala) Aala, Thza hia, Bal, Fala, and
Pal a, wherein the side-chain amino group of RSaid am no acid is optionally
nmonoor di-substituted with R3 and R4, WO qipl 75186 PCT/ USO0/ 15396 -26 AAs
is a D or L-isoner of an amino acid selegqfedromthe group consisting of
Cys, hCys, Pen, Tpa, and Tnpa; AA" is absant gr a D- or L-isoner of an

am no acid selected fromthe group consi sti of R', Aic, A3c, Adc, ASc,
A6c, Abu, Aib, 13-Ala, Arg, Bpa, Cha, %QJ His, Il'e, Leu, Nal, N e,
Pal , Phe, F5 Pyad nels@itmgaﬁfollwng s@eqttquZI) hr(BzI) Trp, N-Me-Trp,
val, N Me-Val, hAr ghe &ﬁpouﬁﬁ?of e lilstént w@eﬁﬁon%b@at @@éﬁrneg&@‘ﬁme}ﬂ' a, Bal,
Fal a, Pal a, and X-P AA I's absent or L-1 soner an am no acid

sel ect ed fromqeﬁ@rgﬁ%}ﬁ’r@b@}’@WPﬁﬁ eAntaRe Man bemmmw%%wﬁcv@t ed

aromati c_a-am eﬁ&hgﬂupmahe ﬁ@tul\@@alﬂwe w&ussﬁibétﬁaér)ts ohhthe mbeédRz! ) . Tyr,
Phe(4- O Bzl), Phe, and XS- npi et %ﬁgccordl n to the formul a

On HOR? N f—-a(cbl—%cé %ym%q:ﬁe”tew—"’(' cﬂ?j"&?ed"@ﬂ I Eomepzand &t 8c, ~, ) al kyl
and s is 1, 2,intdnded thdt aliaidh ¥piical Ramegess sdfatated igare @'ﬂ)artﬁllypu@eBﬂ or CN;
15 provided tha&j gt; | east one.of .AA" or C@A IS present. A thefr berrbodl ment
of the method JPHEY UFRERSTBnECElp MBHUTER Y of ?ﬁ‘?{af”gﬁré‘: E%’ft‘l”ssaﬁ?’ﬁ Septi de of
Forrmul a (I11) :incudedWRbR2he stdpe-l thednstait imventidn. ~fi ~7 ~7b~8 R5 (111) 20 or a
pharmaceut jcal Iy a’ﬂ?eeml'séhlé ul'n L hef 8? Pen&‘taﬁé §bidtedth teSrofRTF Heir0!r Lhe D-

or L-isoner of an am no aC| ected om group consisting of R', Aac,
Aic, Arg, Asn,phagpicedtigally @cqpptahigacuﬂ.apﬁltﬂpﬁaltgwch Macthe galisgerivedn, Pro,

Ser, Ser(Bzl), I hy ip 2%a, I Nnc, Inp,
N D Ppc, M| Cfrch1 ulsm-é_ 15656% and Blggéi*ﬁ:r 91:!(1@ Ex%%ﬂifes Bk )%uchH&ndéa ?re pa. laa

Inip, Apa, M rRydmshieric, sajtre. A!aftac THeERhoTiR| o] acetis) atriflymipagetiGap Agly)

WO 00/ 75186 P@Té;hls‘iﬁ&/rﬂéa%suo%?m it0tartarid, Natarthlid) @naldfic, . métﬁér{é sdifohgc) 3-1qc,
Cic, 5-1gs, tionally

subst i tut eEP arag'aat{‘? &k{gc Magil%lcartgm compounc!g contaPrYRg an acn f%ﬁctlon

such as a carboxy can be isolated in the form of their inorganic salt in which
the counter-ion 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 (I) 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



wherein said optionally substituted aromatic a-amno acid is optionally
substituted with one or nore substituents selected fromthe group s

consi sting o ddkfagen, NOz, OH CN, (C .6)al kyl, (C2.6)al keamisoons3es
(Cz~al kynyl, and NROR ; AA3 is a D or L-isoner of an am no acid selected

fromthe group consisting of Cys, hCys, Pen, Tpa, and Tnpa; AA3e is the D
or L-isoner of an am no acid selected fromthe group ~o consisting of R',
Arg, Bpa, F5 Phe, His, Nal, Pal, 4-Pal-18Phe, Trp, hArg, Bip, Tic, , Htic,
Dip, Sala, Aala) Thza, Thia, Bal, Fala, Pala, and X5-Phe; AAd is a D or
L-i sonmer of aninpectior andmglaskp| masiak diabinaimrédia, gmmlugualcmstbmdlrrguteé ofir p,

N-Met-Trp, a- S a, Aal a,
Thza, Th!oa, Bglﬁm'ysp Sdﬂng’%héghn g%[‘) t|§é(’);|‘1')'a'hl \yﬁgmbacFE 103{“' %%;a(g%@%l c a-anino
~s aci d; wher etarrigraitelpropice dnzdgeformstapprapintedoneashaoute ohadministiationi d i s
optionally sub t gipdent |

sgl ;ct ed 1¥r olr:1 ﬁ]cgéﬂgfrnggbmg ngél%gf :n(r?{énto ﬁdﬁ?&g%{h ’K@L&éﬁa”%{f‘ é}%@? a) al kyIy
(C2. 4)al kehyl conimsitions kspmprisinggz s 4D Belive mqﬂecNRQRat lgast 5@ iof the D- or

L-i sonmer of an i Pip-Gy,
e o o ARl b el Ui SR B lnd £ 0O,

hArg, Sip, Ticearmenyic, Dip, Sala, Aala, Thza, Thia) Bal, Fala, Pala,
wherein the side- clgiif daeagwfogﬁ@w@ o@él a%ﬂllﬂst?dﬁoﬁ(?nc'kﬁaedcdp‘éulﬁgtt'a&@&' l'y nmono25
or di-substitut i sogner of an.am no acid
sel ect ed fromPﬁ% %‘?"XA};S c?é‘asgr?f‘?'ﬁﬁ ofn é&:’g’ %@5‘505?%?1 forfsa, e RFSpa; AN s
absent or ao D-ccm‘lde.mUSQmHmlx@ﬂ with athfeBst c&@ meﬁqiheﬁha&xéufcramynabh@tm@up
consisting of R Ala,  Ar Bpa Cha,

V0 001 75186 5 SuerREn o i‘%g%"’@é‘a °rG'é{B'é?h I-#%Ch ‘?‘?sé'ge E%f S 9y o Pal
Phe, F5-Phe, PrcamprBaras Seorm8qrgdize,)addiional shihstaBads) othélfrtpan Nadbbné’rt p, "Val ,
e Vo Rl o3 Boreah e Pefln SR us A el o1
each i S, i ndep@amwﬁsl tablety arE pillsz (timy ﬁssageaoqmsmaymeommse bufferissent ; R5
is -ORFi ons - NigdRts. RbletSartt pilt @naditiohdl§ tePréptréd Gt EhtEc codtingS2) s C 10
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 emuisifying 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-aqueous solvents or vehicles are propylene
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



OHOR?” N(CH2)a Sor O, wherein Rz' is (C _4)alkyl and s is 1, 2, 3, or
4; provided that: 15 20 25 at | east one of AA or AAA is present; when AA

is a D or wenwsmmsr of Pro, Hyp, Arg) Pip, hArg, Bip, Bpapctiusopn$ep, , |nc,
Inp, Nip, Ppc, Hic, Thi, Tra, Cwpi, Tpr, , lia, Ala, Aba, CGba, Car, |Ipa,
| aa, Inip, Apa, Mm Thnc, Sala, Aala, Thza, Thia, Bal, Fala, Pala, Dap,
Agly, Pgly, Ina, Dipa, WMnf, Inic, I-lgc, 3-1gc, C4c, 5-1qgs, Htga, 4Mjc,

Thn, a-Chpa, GCt, Nua, Pyp or H's, AAZI%cannot be a D- or L-isomer of Pro,
Hyp, Arg) Pip, hArg, Bip, Bpa, Tic, Cmp) , Inc, Inp, Nip, Ppc) Hic, Thi,
Tra, Cnpi, Tpcpmpoditicas, AbY ayragbting Ghe, daGempesitipes, baaby | heglingAghe M m Thnc,

Sal a) Aal a, ngr? os-[tmgg ﬁ%b caﬁaélﬁ bg) ?Aa‘?wu I-c)f'ilpedTﬁl‘glln¥ fonjéﬁl)y ste &@asohﬁ pa, Mf,

Inic, 1-1qc, ua, Pyp or
Hi s; when AA cp@p@slt[gnsmhlmhwbbmdlswvemn sdﬁnleawa@éror s&mec@thﬂro%te'tﬁe a D or

Li somer of Thi,iQkatid megiim |ﬁﬁhehf§?e$}béf5‘r% RE AA, AAz, AA3D ~T ~7D or Ap,~is
the D- or L |sorrer of R'; when one of Xz or X3 is =O or =S, the other

is absent; 5 WO Ocﬁm%ﬁ'bn?9f°br'e%{a'pIﬁ’ér‘f?ﬂ@éhtngw?t;?t’aﬁc%rﬁt BISfAaki| t t her eof .

PCT/ US00/ 15396ua(®tsntm@t wﬁ.bhembpobomﬂ iAf addigones hﬁléi dcﬂ@é WiBstahde step of
contacting the cells wit gggéﬂ e of Formula (I1V): ~1 ~2 ~3 ~4 ~5 ~6
t

~7 ~B 5 (IV) GKEPEIE Sy as1 %°° or a;SHRPASIHORY WEX. | soner of an anino acid
sel ected fromthe (gasrﬁqntrsltmﬂsmrsuhsal@r elibliRgual Adminidtigpon eclscSereparser ( Bzl ),

Thr, Thr(Bzl),.an n tionally substi d aromatic a-amno acid; ~ o
wherein said &Hﬁisgaﬁ@?’f’fpg'ﬁﬁgf V’f%{’t an'élnoh%taﬁc a-anino acid is optionally
substituted w th dnether, armoenpswin tof tthie Nitgentier tan nigke pamitdstedey ipedect ed
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. 5,695,760
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 bioactive 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.



fromthe group consisting of halogen, NO2, OH, (C, .e)alkyl, (C2 s)alkenyl,
(Cz s)al kynyl’', (C,-6)al koxy, Bzl, OBzl, and NROR ; AA2 is absent or the D
or L-isonerwofovans@am no acid sel ected fromthe group ~s c®asiusaiislgé6of R',
Arg) FS Phe, Hi's, Pal, Phe, Trp, and X-Phe; AA3 is the D- or L-isoner of an
optionally substituted aromatic a-am no acid, wherein said optionally
substituted aromatic a-amno acid is ogtlonal ly substituted with one or
nore substituents selected fromthe gr p consi stl ng of hal ogen, NO2, OH,

C ~)al kyl, | k and 20 NROR ; AA4 is
g D)or { i so%\ %?ﬁy' &P%B? |'%’ﬁ§l ?@%MPPB%&P AR H@"@c%b%"é’l weighld from t he
group consi st idaly & ddyfinisté¥etl to Aluyisns sridSotterA@iidals, el @paarhmagha, irans- 4Armha)
4-Pip-Qvy, and4P}d | a vvherelnthezjg ﬁg)anamgggrou%) f sai
optional ly substitQPEIeT 1598 rangeds PO14B 1P GMEKG of ARl veight lI)Wth R3 and
R; AA5 is ab&&ﬂtﬂw@hb@dﬁmmmetedlaﬁ@rmmgl%ﬁoﬁ cl;r dAdded wﬁé@mt.lllt){b‘ft:?os@@porl Abu,h Al b,
Aic, |3-Ala, Bpa F5- Phe a, lle, Leu, Na Nl e, Pal, Phe,
Pro, Sar, %er,pp%dre?g WC)OBE%PS aﬁtW n(%’ffﬂ Trp, N-Me-Trp, Val, N-Me-Val, or
X- Phe; WO 001 7518émpards/30®id b8t irBentiohccarsbelland were talssesBed dor L- i soner

of R', an aro%g § lf'i‘tz)ra]ttg1 ﬂﬁ%g&gs%réﬁﬁﬁﬁn s E@p? T%ée'pto-rhe[cﬁgrzdﬁg tosf?'nr Ser (Bzl ),

or X- Phe IS a I SONer -i soner of
an aronatic a-f%UmNmS%é?)G 5 ABis a D or L- isonmer of R': |s H E-,

E(OzS-, E(OC, E% HO R?"
Nf ( )CIZ-|Z) Cf ~) 1o 15 fﬁm%;)f B'cg’mpc%n% fb&ﬁa'ﬁ%'oﬁ-k)bg%{g? %h‘%&é){e%ﬂt@rs?) alkyl and

s is 1) 2,103, tp (%tu $8t; BSty ﬁ%ﬂféﬁ?sﬂn fgsBertively)Andetgimginegasy mgaw&nw@n NC2, OH,

(C -6)al kyl, (rfhifoonl df PRV Ty MIBRIE-19 binding tCHEMA denb aanhdiébtedBrith BE s& Bzl ;. X in
the definition of i s hal ogen, N2, OH (C -s)alkyl, (C -s)al koxy, nono-

or di-(C, -s)alPIoRfYRYPeBZI , O BzI, or NROR ; provided that:
The human sst receptor gene was cloned as a genomic fragment. A

1.5 Kb Pstl-Xmnl segment containing 100 bp of the 5'-untranslated region,
15 1.17 Kb of the entire coding region, and 230 bp of the 3'-untranslated region
was modified by the Bg1ll linker addition. The resulting DNA fragment was
subcloned into the BamH| site of a pCMV-81 to produce the mammalian
expression plasmid (provided by Dr. Graeme Bell, University of Chicago,
Chicago, IL.). A clonal cell line stably expressing the sst, receptor was
20 obtained by transfection into CHO-K1 cells (American Type Cuiture
Collection, Manassas, VA) (“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
(Sigma Chemical Co., St. Louis, MO) containing 0.5 mg/mi of geneticin
25 (Gibco BRL, Grand Island, NY) ring cloned, and expanded into culture.

The human sst, somatostatin receptor gene, isolated as a 1.7Kb
BamHI-Hindlll genomic DNA fragment and subcloned 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



at | east one of AA" or AAZ is present; when AA" is absent, AAz and AA

together forma bond; and at |east two of AAS, AAs, and AA' are present; or

a pharmacewooatsige acceptabl e salt thereof. 20 ABBREVI ATIKONSIS0§/13%6) ) aeg

(A) aeg where the amino group of the adenine noiety is protected with

car bobenzyl oxy, i.e., HZN ON'N ~ Ow O-N ~ NN H N/ O (A) aeg

N- (2- am noet hyl ) - N- (2- adeni nyl - 1- oxo- et hyl ) - gl yci ne WO 00/ 75186 - 31

(C(z))aeg (Caeg 5 (F z))aeg PCT/ | 1S0G7 15396 (C) aeg where the am no group

of the cytosine noiety is}grot ected with carbobenzyl ox [ O N-N~N NO O
ot

O o o B Wt R EeraH o O GebmgT i £UmeR IR JRYIRT ne (G aeg
where the anm eaddhuekpsesitdshe tBErhia pOMVES. A tisndiicell @6d RCobAbiAEY by
car bobenzyl Ox¥rénsifé§ib?1 in?o '&I—M_'%‘I |;:lglls~us\|n~g tgecc)a,_c'iuwi %ol\épg)ate co-precipitation
method. The plasmid pRSV-neo is included as a selectable marker.
5 The human sst, was isolated at genomic fragment, and the complete
coding sequence was contained within a 2.4 Kb BamHI|/Hindlil fragment.
The mammalian expression plasmid, pCMV-h3 was constructed by inserting
the a 2.0 Kb Ncol-Hindlll 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.
Clonal 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-untransiated
region, cloned into the Xbal/EcoR1 sites of PCMV-HX. A clonal cell 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/m! of G418
(Gibco), ring cloned, and expanded into culture.

25 The human sst; gene was abtained by PCR using a A genomic clone
as a template, and kindly provided by Dr. Graeme Bell (University of
Chicago, Chicago, IL). The resulting 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



(G aeg N-(2-am noethyl)-N-(2-guaninyl-1-oxo-ethyl)-glycine (T)aeg

N- (2-am noet'hyl )-N-(2-thym nyl - 1- oxo-ethyl)-g | ycine ~0o A3c

1- Ami no- 1- pane- 1- car boxylic acid Adc

1- Ami no- 1- %(g'}ogg{f?ane- 1- carboxylic acid PCTUS001S3%6

A5c1- Am no- 1-cycl opent ane- 1- car boxylic

aci dA6cl- Am no- 1- cycl ohexane- 1- car boxyl i ¢ aci dAaa2- Am noant hr aqui none~s
Aacan am noal kyl carboxylic acid of thefornula HZN (CHz) ri COOH, wherein n
is 2 - 6Aal aAnt hryl al ani ne Aba N (4-am nobenzoyl)- (3-afani ne Abp

4- ami no- 1- benzydspiic pBSEK(e. ZGhé\bmse&-\/v\ﬂé nedaveiedi &8s ACid K HinlYbal 1. e.,

8 O o SRR St T AR, ARG 803 v cna
al ani neAds1- Arcelhdine estabjy- E)epsensMgttOé &j’érrempﬁrhyésgbtytamae?ay transfection

é_gl yAl | _yI gl Yc'i&gpé%lxﬁ%@o A‘TC 2us{]%gd trgé%%‘ cm te  co-preci |tat|on
i per azi neAi bZ2-"Ani noI sobU am-nol m -car box

aci dSAi g5- Am noethgd)qﬁmm(ﬂlasm$w -pedl (ATEQ) was mcluded as a selectable

O ATEnas- Udharm QBRI el pENah ABIGRAR il BndlnRF Y| Pi per azi n
eApa2, 3- Di ammopr opi oni ¢ acl

i m dazol eBal 3- "&’ﬁ‘i@fc%@n@“@ﬂ%mﬂﬁé@ﬁﬂﬂ adpd.egp ymtalcuﬁtﬂrﬁeBOCTertl ar ybut yl oxy
car bonyl Bpa3- (4- bi phenyy Leai a&umeﬁ&bgm &%av{hermﬂhamaés?qeceptors are

Bzop4- Benzoyl phenyl al ani neCAcGi nnol i ne-4- Ca

aci dCar Car nosi9ietbPcHGHEALpMaRipa Q% Etal @%@@@P%Hé@glm' aenateins

a- ngatAl p[]ﬂr Cxcén@fa%)tbl@gﬁawm@s :MM EDTA, and Cc;?)tnfdtjga at 500g fO{ abtlaut 5  neGp
acl citrinin r el’l ine | r VALLS razi ne a
O o A RIRS BReApP iine e st G haFtieGa R Bataly PVho oof ve1he
PCT/ US00/ 15396TrisBgdrxykRethd]amipratayie D doakride, GoH B p@apasmpmm Edp Edt
FS Phe Fala F U HBTU. Hc s HOAT Hic
Ht ga Hyd 2, SI@; J;f%ng;agrﬂf'gﬁ?d |ﬂ%§0 P%agﬂ!fﬁso ?eélgﬁgb%ﬁ tﬂ:o rret hane

Di et hyl gl yci necels @eumansmelc&m andpzleemgugad ah8$1800g for about 10 minutes

3

,5-Diiod 1. ) _ . »
| 000 RYbgecITaslbe M LS HAHOQE WM A RSt ged By 1 or mam de
entaf | uor Wg'f"r‘amumm@'"ﬂte"@* ghaut 471 aed geribranes iryleswltineopafielar bony |

P
4- Fl uor ophepykibrddi 41€88% ne 4- Ami nobutyric Acid 4- Guani di nobenzoi ¢ acid
/-
b

ne I-mto

azabenzotriazolyl)-1,1, 3, 3-tetramet hyl uronyji m hexaf | uor ophosphat e

enzot ri azol - 1- {PPetitye inhibitioprexagrimans &fild mlymISRIRIAIlindingHe &hat e

in duplicate in polypropylene 96 well plates. Cell membranes (10 ug

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 MgCl,.

Bound from free ['**I-Tyr""]SRIF-14 is separated by immediate filtration

through 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 Tnis-HCI at about 0-4°C for

5-
4,4 -
3-(
1-(
O (
O (

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 pM SRIF-14) from total binding. Binding



Hydr oci nnam ¢ aci d (3-phenyl propi onic acid) honocysteine 1-(2-Hydroxyethyl)
pi per azi ne honvol ysi ne 1-hydroxy-7-azabenzotri azol e

1, 2, 3, 4-t et &) WFERE Soqui nol i ne- 7- hydr oxy- 3- car boxyl i ¢ aci #cT/Us00/15396

4- Hydr oxy-7- Tri f 1 uor onet hyl - 3- qui nol i ne carboxylic acid Hydral azi ne WO
001 75186 PCT/ US00115396 -34 Hyp laa 5 10 lia Ina Inc IrlIClInip Ipa 1-1qc
3-1gc 5-1gs R3 Lys(M R4 Lys(diEt) Lys(iPr) 15 Maa Maaab 20 Mac

4- Hydr oxyproline N (3-1ndolylacetyl)-123Al ani ne 2-1m no-1-i m dazol i di ne
acetic acid N (3-1ndolylacetyl)-L-Phenyl al ani ne | ndoline-2-Carboxylic Acid
| soni coti ni c agP@ are @nalpeddy eompial-agsistad abelinpaibisossien Apalsis (Data

1-1'soqui nol i neaaLROX bbiEa % £, ok SRFHERH NRRES, 9y LédhaRf igh) Sahgoqui nol i ne
sulfonic Acid Lyswth its s amno group substituted wth R3'and R' Lys
with its a am HBRfpGANTRN (s alUes PERIIGMINGS. et hyl groups Lys with its a

am no group nonosubghithed 8&oRpodil bESMRIANNM IBVENUBN & BRISEAPAGRiE am ne of
the formul a HS-

CHZ) ~ NHZ, wherein nis 2-6; a o-, m, or
p- (ner capt odl k?ﬁ?@&’gf?tr%é‘?’ﬂﬁlf’fta%'ﬁ?@F?émb‘medPh@e(f@%",‘%aséaﬁ HzN- (CH2) ~ ~
fornula , wherein nFmesbnal Aseal: IhBibitibm Bedranel eitdataliuid Prdduction 2.

CHO-K1 Cells expressing human somatostatin (SRIF-14) subtype
receptors are seeded In 24-well tissue culture multidishes in RPMI 1640
media with 10% fetal calf serum (FCS). The medium is changed the day

10 before the experiment.

Cells at 10° cells/well are washed 2 times by 0.5 ml| RPMI 1640
media. Fresh RPMI 1640 media with 0.2% BSA and supplemented with
0.5mM 3-isobutyl-1-methylxanthine ("IBMX") is added, and the cells are
incubated for about 5 minutes at about 37°C. Cyclic AMP production is

15  stimulated by the addition of 1TmM 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 simultaneous
addition of FSK (1uM) , SRIF-14 (Bachem, Torrence, CA), (10" 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 (1uM) , SRIF-
14 (1 to 10 nM) and a test compound (10"° M to 10 M).

The reaction medium is removed and 200 ml 0.1 N HCI is added.
cAMP is measured using radioimmunoassay method (Kit FlashPlate
SMPQO01A, New England 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 following assay.

Cell Culture: Balb 3T3 cells, expressing the rat NMB receptor, were
obtained from Dr. R.T. Jensen (National Institutes of Health, Bethesda, MD),
and cultured in Dulbecco's modified Eagle's medium ("DMEM") containing



a nercaptoal kyl carboxylic acid of the formula HS-(CHZ)~ COOH, wherein n is
2 - 6; WD 001 75186 -35 PCT/|1S00l1 15396 Macab a o-, m, or

p- (mer capt Qgh ,1,5)1§60ar boxyal kyl ) benzene of the 5 10 15 20p@Busoe/15396
(CH2) mBHHOOC- (CH2) ~fornmul a , wherein m and neach is, independently, 0, 1,

or 2. MBHA4- et hyl benzhydryl am neMe-TrpTrp with its indolyl nitrogen
substituted with nethyl M nM nosi neWhf 5- (4- et hyl - 2-ni t rophenyl )-2-furoic
aci dMpi p1- Met hyl pi per azi ne4- Myc4- met hery- 2- qui nol i necar boxylic

aci dNal 3- (2- napht hyl ) - al ani ne, unl ess ot herw se indi cat edN pNi pecotic

aci dNl enor | euci0ik Ffetalalf aedun 0iscmgienil d0SB18 (Gibcd)eTize tels Wwera eHatradifgdor ni t hi ne

S0 b R So U e A RBeR B CalhkRS i P R and
i ndi Icat ed2- Pal a2 Pﬁad@ygaidaﬁmde@ RderaBraRys | Wereabeepareds fdParaiicliggmd dyl al ani ne
et o el SR BRI  E  R B g MEPLEL0
-Pi p-dy (%- plrisedCyity glByipkman Bolytsori gNegibury, NY) (setting 6, 15 sec). The
homogenates were washed twice by centrifugation (39,000g / 10 minutes),
and the final pellets were resuspended in 50 mM Tris-HCI containing 5.0 mM
MgCl,, and 0.1% BSA. For assay, aliquots (0.4 ml) were incubated with 0.05
nM ['%)-Tyr']bombesin (2200 Ci/mmol, New England Nuclear, Boston, MA),
10 with and without 0.05 mi of unlabeled competing test peptides. After
incubation (30 minutes, 4 °C), the bound ['*|-Tyr*bombesin was separated
from the free by rapid filtration through GF/C filters (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 method includes the step of contacting the
20 cells with a peptide of Formula (l1):
S—S§
(R'RY)-AALAALAAT-AAL AAT-AATAATAAL-R®
()
or a pharmaceutically acceptable salt thereof,
wherein
25  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, Orn, Pip, 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,



PCT/ US00/ 15396 Pnf para- Ni tro-phenyl al anine (i.e.,

4-Ni tro- phenyl al ani ne) Ppc4- Phenyl pi peri di ne- 4- car boxyl i c Aci dPyp3-pyri di ne

propi oni ¢ awod®B28186St yr yl al ani neSar sarcosi ne (i . PCT/US00/15396

N- et hyl gl yci ne) Thi Thi apr ol i ne2- Thi a2- Thi enyl al ani ne3- Thi a3- Thi enyl al ani neT

hnl, 2, 3, 4-Tetrahydro-2-naphthoic

aci dThncl, 2, 3, 4- Tet r ahydr onor bar man- 3- car boxyl i c

aci dThza4- Thi azol yl al ani neTi c1, 2, 3, 4-t-@ r ahydr o- 3-i soqui nol i necar boxyl i c

aci dTnpa3- (p-t hi onet hyl phenyl ) - al ani neTpa3- ( p-t hi ophenyl ) - al ani neTpr Thi opr o

| i neTr aTr anexdp, daa,dhtﬁTAP’@.WiyrptTantt rfealad-Aalee Tpia nyisa BahiFak, Watah Dgp, o- or

m substituent sy | ani ne z
gl;(:jm . StrB?déZ%? H’ul:”lq ¢ 8-, o4t 645 {Mt@%%&@ﬁ*% & :

car bobenzyl oxy ation of a phdarnaceuti ca ceptabl e’ salt of
conpound 25 cdvrae&itbyud, &ymand ag IoptlQnatlbswspfatad@mmaﬂmemmomer ari ses

from bi ochem Ca'wr%?éu'\ ‘ébidyoﬁtfaﬂh'lﬁﬁgﬂ%ﬁwwep“ g@@%:ﬂr%aédnd“ id §pt§Jn§ﬁ§/ within the

present invention. her wo can be provi in the form
of pharmaceut i céhbﬁ't‘ﬁed:evﬂﬂal@hé eralmase %!Jbgtlt}lelaelweﬁﬁﬁ tfioam thealareup or et al

conpl exes, e.g., Qb0 i |l es of acid
comlitmgzdf ﬂﬁlo%ﬁ BH gﬁ[bgr‘ ]6%%(6 b } l%e"f\?lg “EWFWI

addition salts are OP %7518 organi c
acids such as a@éd |NB actic, panoic, malefic, citric, mal | c, ascorbl c,

suctCI Im c, belnfzmzcas a@s?énﬂbﬂt:wﬁ,o %Hbﬁsrdnfer oﬁéﬂ ammlola%»d Mctddlfﬁom ﬂ@egtrds@ﬁesul f 3”' c
or ol uenesul roni C, acl " 0 (0] [ C as I’lnl c aci or
car boxymet hyl LEFFIY&E 915‘:‘?@ Wgt'ﬁ n%@l' &a% déaﬁﬁ Héo J{R:HJD
hyﬂr ocpl or ke aripHArhyBip, CB}:F&)H’IQCC?@I, dl,ncSIubeibJ !Epoaentld 'lmi den(ﬁrmsiprrp, aci d.
O her eature a of _t res W ppar ent

% Q\(ﬂa Q TE%%QGE’S% I&a []aﬁep a r{‘{ala bﬁﬁg

fromthe fol | ot hg deSR al so from
the clainms. [tThis B:aézlﬁ@é@lat, sep, Aglg, Eg:ly.l Ihelepm Mrhfelnaﬂ -lgcaBslqh&led on the

description heg iq Magﬂtﬁhe PER éar&,t ew erurnl(ejf RAd Sibub) gt extent.

The ~o foll ow ng spe rfic odi men ar re to be construed as
merely il | ust risamereofzandamiop acndrwetlectted/&omfthe tgeoupermsmhg ob€ys,Eydi scl osur e

in any way gmafseﬁpq} £bnd fnba0f the docunents cited herein are hereby
i ncor por at (1ad b FerencebBESCRI PTI ON OF THE PREFERRED EMBODI MENTS ~5 In a

preferred emb rféﬁtD'tO(ﬁé iperoerfiaprantieaacd sslegted GiopLtiA @ UPCNESIRY t o For nul a
| I, wherein Al s NARRERp, Bmet@rfhﬁs hPfis, hh@ Bip, wc Lutid, E)ﬁﬁ%&laof\alg Pi p,

Pro, or Ser, or of_ an aromatic a-anmno acid selected fromthe group
consi sting of 38, TeppBalnggla. iPajp, a’!i‘n%ﬁ phiionaly,sybabituted %P'Bat'qjé‘lam"?@ne F5- Phe,
4- NOZ- Phe, Tr paciglyr, Phe(4- OBzI) or absent; AA" is the D- or L- isoner of

L A A e w?égﬂona@s ane
N-Me-Lys, On, GuBstdutéd ithosnedoPhpréAsabstilendAbadhsindéyenBentyr sdledteddner of an
Ry e S T T R S
Sar, Ser, Thr Togpdrinyl, BAlyO;BA/@nddNR&Ysent ; and AAB is R', Nal, Thr,
Thr ( Bzl) ) Tyr ’Aﬂ]g szgr E—Qo}ner%{; ar?gr%ﬁwrataicid 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*;



WO 00J75186 PCT/ US00115396 -38 or a pharmaceutically acceptable salt
thereof. In a nore preferred enbodi nent the invention features a conpound
accor di ng twovdsissrmedi at el y foregoi ng, wherein AA is abBeHVSWBISPhe D- or
L- isomer of R') Pip or Pro, or of an aromatic a s am no acid selected from
the group consisting of Cpa, Dip, Nal, Pal, Phe, and Ac-Phe; AAZ is Tyr,
Pal , Phe, 4-NQOZ-Phe, Trp, or absent; AA}S iIs a D or L-isonmer of Cys or Pen;
AAd is D-Trp; ~ o AA5 is Lys, Orn or &1s-4- Acha; AA6 |s a D or L-isomer

of Cys or Pen; Gaba, N e, Phe

Pro, Sar, Thr AQA?E'IQZH Qﬂv}er 0%{] amlap agxﬁgg@?tedérﬁaw tj&g‘g{%ungonswng Tyr, Nal,
or absent; ~s «fiCya, ityal Pagaphj &l Trgpaaccept abl e salt thereof. [ n another
preferred enbogdjen on fe tures a_c u ccordi to Fornul a
T e et o' F dbpgnt B B un 6 ol Fin g8 TR P BEO L© T T
L-i soner of ancoasisting 0fcR'A- Ainj Alx, #dbdASE|ASCt Abl,fAipnB-Ale Agg. B, €basi st i ng of
Cpa, Nal, I h NO s Pal,
Phe. FS Phe _?Dé\giGabg ﬁl’s ﬁ.{pllggiNalllNle 3 Bﬁe Fa%eAﬁro S’é‘?%é@erhﬂ@z Pen o
Tnpa; AA3 is P'Ehl’ Thr(B24) TrmNévleTrmVawwMeNaé(%rg}mzmc,,Plt@, Digy S@a; AA" is a

D- or L- 'SO”ErAé?é TTi’zB ﬂﬁa *éa$,Fa%5P£1%5aﬂond-M$e N- Me- '—ys Of” hLys,
ci s-4-Acha, or 4- AAi's’a or L-isoner egel) Cys) Pen or Tnpa;
FQBI

AA is R, MCAAASEQS%BT the - th'wﬁﬂﬁﬁf a’Pﬁ@'noFaS'dFsﬁ@Ct ey grodmhr
Thr(Bzl)) Phe(dnSisfitid bf ROT m08@hally substituted aromatic a-amino acid, Maa,

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 formula

o
7\ _R2!
HO-REN [ N-CHy); C—  HO-RTN_ N- (CHZ)slo.
or '

wherein R? is (C,)alkyl 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 cells with a peptide of Formula (ll1):
§———S8
(R'R?)-AALAAL-AAT AAZ- AAL AL AAE-AAL- AN AAT-R®
()

20 ora 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, Hca, 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, Thnc, Sala, Aala, Thza, Thia, Bal, Fala, Pala, Dap, Agly,



WO 001 75186 PCT/ US00/ 15396 -39 AA'b is R', Nal, FS-Phe, X-Phe or absent,
wherein X is hal ogen, N02, CH3, OH, Bzl or OBzl; and AA8 is R', Nal, Tyr,
Phe(4- O Bzlwooarsisdosent ; or a pharnaceutical |y accept abl epcrUsSoon15386 eof . s
In a nore preferred enbodi nent the invention features a conpound accordi ng
to the imedi ately foregoing, wherein AA is R', Aic, Hca, Pro, Ser(Bzl),
or a D or L-isoner of an aromatic a am no acid selected fromthe group
consisting of Cpa, Nal, Ac-Nal) Phe, A&Phe, 4-NO2-Phe, and Ac-4-NOz Phe; -~o
AA2 is Pal, Tyr, or absent; AA3 is a D or L-isoner of Cys or Pen; AA3b is
R', Pal, 4-PaiPaiyrifpa. Diga Mnbreic.4-1q3. BAng. CAgr5-fasetitaaneMecnTiR: «rGhRET) aeg; AA4

IS DTrp AA5 S 6|saD or
Ui somer” of q%l?r\iuié Pyﬂ%ﬂ@’aﬁ-&%n%@ubﬁﬁutﬁdﬁroﬂ\a ? rriunoga . Thr(Bzl).

Phe(4- O Bzl), Gulbgrein saighentiopally sbstitiied Nerpmatic. prRmIBe 3§l§‘s'§nQPt'°a@||U AA is Tyr
or absent; or aspha#ESSHin oRe ! o %F@%B&It@en?@'sfelemerﬁeﬁn #2 Lfoupet another

preferred enbodi nent the I nvention features npound according tv Formul a
|V, whereirf AA' cpasigting of pglagenchie)., HCRY, (Q\Ja)la'kylPst)alﬂ%l/' Erealkpyl, Tyr or
absent; AA2 is BHQNRTRP, FS Phe, Hi's, Tyr, Phe(4 OBzI) or R'; AA3 is a

Disorrer of Trp,, Hs, or Pal; 2s AM is Ly %/ O n, hL S,
ci s-4-Acha, or § A Lrisoggh of ap gsyino aF’HéE'&‘:@' Iff?F")th WF@QP?‘“ hr, Sar,
Gaba, a-Ala, AfCysABys, M(;Tpe,mndmpa or absent; AAs is Thr, Tyr, Ser, F6

58?’75%2’ Nal ’A,@E is%e orLL |somér ﬁ%n amlnoNgc!ld selectgd Pom?l'l?esger%b and Vo

10  consisting of R, Arg, Bpa, F.-Phe, His, Nal, Pal, 4-Pal, Phe, Trp, hArg, Bip,

Tic, , Htic, Dip, Sala, Aala, Thza, Thia, Bal, Fala, Pala, and X*-Phe;
AA*is a D- or L-isomer of an amino acid selected 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 independently selected
from the group consisting of halogen, NO,, OH, CN, (C,-)alkyl, (C,.
Jalkenyl, (C, )alkynyl, Bzl, O-Bzl, 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;

AA’ is absent or a D- or L-isomer of an amino acid selected from the group
consisting of R'', Aic, A3c, Adc, A5c, ABc, Abu, Aib, 8-Ala, Arg, Bpa, Cha,



-40 AAB is R'; or a pharmaceutically acceptable salt thereof.

PCT/ USO0/ 15396 I n yet another nore preferred enbodi nent the invention
features a woupmwssd according to the i mmedi ately foregoi nRRCTANIGIB!N s AA
is Cpa, Nal, Pal, Phe, Tyr or absent; AAz is Phe, Tyr) Trp, or R'; AA3 is
D-Trp; AA4 is Lys) N Me-Lys, or cis-4-Acha; AA5 is Pal, Phe(4-0OBzl), A c,
Gaba, A5c or absent; ~o AA6 is Thr, Nal, or D or L-Phe; AA" is absent; and
AAB is R'; or a pharmaceutically accepe@mble salt thereof. In still yet

anot her preferred enbodi nent the invention features a ~s conmpound accordi ng
to Fornul a 11,Deth)&abarHiR lleabel:, Rl e PabFewi F ek, Phe dr tSernder@zi)am no aci d
and the CGterm 1 i oget her, QL n amde .  bopd; .of a

phar maceut i cal hgihégdeﬂﬁ?ﬁgﬁg'@eé P ?%Ieﬁé%?'.ea'rh&gt ?Pr S%‘thgh@{phg?lapreferred
enbodi ment t heAalmvidaa,i Thie, BahFalacBala, arsiffeRhed according to Fornula |11,

wherein R a”%ﬁ@hg‘%ﬂfﬁﬁg’g{%aﬁle’?’owBg'%f'&-ﬁﬁ-rm nal am no acid and the

C-termnal amno acl e rman am de’ bond; or a pharnmaceutically
accept abl e salR' andd¥’@ath is| independentiyp HeFe E{@1Se M- nEAOCE IR ionvent i on
features a conpEmd according to Fornula Il, wherein said conpound is of
the formula: Ac-D- Phe- ngr ; cycl o(D- Cys-D Trp-Lys-Cys) - Abu- Thr- NHZ; 2s

Nal - Tyr - cycl o(RY&-R'@pNR{R: D- Oys) - Val - Nal - NHz;

Nal - Tyr - cycl o(@&-ﬁn&eg&mym& - Abu- Nal - NH2;

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

Di p- Tyr - cycl o(D- Cys- D- Tr prLys- D- Of3) - Abu: Nal, Krix: N a fs? Ty r-cycl o (

D- Cys- D- Tr p- Lys- D- OyiOyRAN_U-N¥(@H)zOH zH ‘W’X@t@%-
or

10 wherein R# |s (C,,)alkyl and s is 1, 2, 3, or 4;
provided that:
at 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, Tra, Cmpi, Tpr, , lia, Alla, Aba, Gba,
15 Car, Ipa, laa, lnip, Apa, Mim, Thnc, Sala, Aala, Thza, Thia, Bal, Fala,
Pala, Dap, Agly, Pgly, Ina, Dipa, Mnf, Inic, I-lgc, 3-igc, Cdc, 5-lgs, Htqa, 4-
Mac, 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, |pa, laa, Inip, Apa, Mim,
20 Thne, Sala, Aala, Thza, Thia, Bal, Fala, Pala, Dap, Agly, Pgly, Ina, Dipa,
Mnf, Inic, I-Iqc, 3-Iqe, C4c, 5-Igs, Htqa, 4-Mqc, Thn, a-Chpa, Cit, Nua, Pyp
or His;
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;
25 at least one of AA', AAZ, AA® AA' 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;



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

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

cycl o( D- Phewbyirgiye! o( D- Cys- D- Tr p- Lys- Cys) - Abu- Thr) ; PCT/US00/15396
Cpa- Pal -cycl o(D- Cys- D Trp-Lys-D- Cys) - A3c- Nal - NH2; Cpa- Pal - cycl o(

D- Cys-D- Trp- Lys- D- Cys) - A5c- Nal - N Hz;

Cpa- Pal -cycl o( D- Cys-D- Tr p- Lys- D- Cys) - A6¢c- Nal - NH2;

(& z))aeg-cycl o(D- Cys- D Tr p- Lys- D- Cys)2®5c- Nal - NH2;

Pal - cycl o( D- Cys-D- Tr p- Lys- D- Cys) - A5c-Na | - N Hz;

Cpa- Pal - cycl o( @-aptwerbagguically sceeppig sditthereat Nal - NHz; ~o

Cpa- Pal -cycl o(D- Cy y

Cha. Pal - oyel o( D Sreg%:oﬂwelr ém%c@/‘é&t g thé\lal\gul hﬁé‘zmcludes the step of

Cpa- Pal - cycl o(@fﬁg@'n@hﬁ%ﬂf’fy@l DPQB}E‘}?DF’F@MU&Q 0W:Hz: or a pharmaceutically
acceptabl e salt thereof. PCT/VHﬂO_’I.;LéQQG—I—H—aJA.\’WDSt preferred
enbodi nent the invention feattires a ~s corrpound aceprding to Formula |1,
wherein said conpound is G- ArrAAfoARTHAA - AAT- AAT- AAT-AA®

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

Phe- Tyr - cyclfo(D- Cys- D Tr p- Lys- Cys) - Abu-\f)hr - NHS;

Ac- D- Phe- Tyr - cyioéreinhD- Cys- D- Tr p- Lys- Cys) Abu- Thr - NH2;

m: : %;: : g;g: 8%% B_b%rf? tﬁ? %%3%& %mﬂ'ﬁ@d s@8cted from the group
Di p- Tyr - cycl o( ®neipting» pﬁLCyﬂDREy@erAﬁer(m TN, fiae(Bzl), and an

Balp %; gzg: 8{@t@ﬁlfy@uﬁ&tﬁut‘ei§ro%a@§)a_ a?l %: Nﬂg Na l-Tyr-cyclo (
D- Cys-D- Trp0Lys- v@e@g)s.a@aoptmmllw swsmuied amatic o- -amino acid i§ opticnally
Cpa- Pal - cycl o D-dapstitited 'wamldrne & AR s&@s‘ﬁrd&ﬁls % mdependently selected
oo Pal - oycl of DG/ 15 402 EYSBEHE paigsn 1BPs 6. Craalkyl, (Cralkeny,
E} € CE L) gegl g)(/al/ 0 ((D5-Duitkyrigi, TC R diNsy PBAYSBzA26Ad INWRNHZ 51

PCT/ LTS00/ 153 éﬁggﬁgbﬁ(‘@g}’%?—ﬁﬂ% '\f?}%a’ﬂ”wbd SRBEE%RIJ'WNgE group
Cpa- cycl o( s CysonBistimge iR} -Alty, ByFhe ASis - ) Pid1TTp, and X°-Phe;

9?2;15%( ggg(% ell:_b Torr%_ gr'ﬁ?r oég’}(%?{gﬁnaﬁ %N? uteu rbm%)c o- a%mo acid,
Cpa- Pal - cycl o(%@ym- Eald' rqptibyally Dsuptifutedi ardnsdtic Niamino acid is optionally

Cpa- Pal - cycl of - T p- Ly S- 2 - 3 ’ o
Cpa- Pal - cyel o (%b%@ge@%h&n%y@_@r%@%sp@B@’%ﬁc@ﬁém the group consisting
(T) aeg- cycl o( Defayaded®NTNE-.LOH- (6.Qpkyl (. adkendb-XC...)alkynyl, Bzl, O-Bzl, and
Cpa- Pal - %O(Q:{WS D Trp- Lys-D- Cys) - Adc- Nal - NH2; ~o

Cpa- Pal - cyc o(DQ/s D- Tr p- Lys- D- Cys) - Nal - NH2;

Pal - cycl o( D- Q/éA Frip-or -dsqmenpEan N@yanghzsubstltuted amino acid selected from
Pro- Phe- cycl o( Q¥ &&pﬁoﬁsnbﬂh‘@ dPLEY Orn Mitlys) I\1!‘!3?-4-Acha trans-4-Acha, trans-4-

Pr o- Ph | - Lo val
p.rB 4- ﬁogyghg(&*"& 6@&3@1'&%%189? ?}Q/s) N e- NH2;
(G aeg- Pal - cycl afHarély sheDsidé mhhusan%@gﬁ)):pwrsélazdadtmﬁﬂl)jmsﬁﬂﬂéd amino

R L LRl Sl ok ) (00 1

Pr o- Phe- ¢( D- CyAATs abgent ysa D- Qyisiseifier e R'E-Add2A4c, ASc, Abc, Abu, Aib, Alc,

Pr o- Phe-c( D Cy

Cha- Phe- oD Wé%%? @/as Dgggﬁ;he E%abf,pﬁzh"e_@ ‘Net Nle, Pal, Phe, Pro, Sar,

Cpa- Phe-c(D- Q/SerDSé'n(lﬁlzlLVbR DhaBd), Tan DaMEyiirp, N4, N-Me-Val, or X°-Phe;

Pi p- Phe- c(D- Cys-D- Tr p- Lys- D- Cys) - NH2;

Pi p- Phe- c( Cys-D- Tr p- Lys- Cys) - Gaba- NH2; or

Pr o- Phe-c(D- Cys-D- Tr p-Lys-D- Cys) - Thr-NHZ; 2s or a pharmaceutically
acceptable salt thereof. In yet another nost preferred enbodi nent the
i nvention features a conpound according to Fornmula Il1l, wherein said
conpound i s of the



formula: Na l-cyclo ( DCys-Ty r-D-Trp-Lys-Cys)-N a |-N Hz; WO 00/ 75186
PCT/ US00/ 15396 - 43 DN al-cycl o(D Cys-Tyr-D Trp-Lys-Cys}-Nal -N H2;

D- Phe- cycl owGya7sisa - D- Tr p- Lys- Cys) - Thr- N H2; D 4- NOZ Phe- pgrUsi0/15396

D- Cys-Tyr - D- Tr p- Lys- Cys) - Nal - NH2;

Ac- D- 4- NO2- Phe- cycl of D- Cys- Tyr-D- Tr p- Lys- Cys) - Nal - NH2; 5

D- 4- NO2- Phe- Pal - cycl o( D- Cys- Phe( 4- OBzI -D Trp-Lys- Cys) Tyr - NH2;

Cpa-cycl o(D- Cys-Pal - D Trp- Lys- Q/s) Thr Zi ) - Tyr-NHZ,

D- 4- NO2- Phe- cyclo(DQ/s Pal - DTr Thr - Tyr - NH2;

D- 4- NO2- Phe- cy'd¢ BPeERs the,P- ?&Lﬂs F’(&\/@y aﬂqwe(tlsﬁ gmiRpcid F gy

Phe- cyct O(D'Q/Fshé:’a'hr EPhFrBEl)lSéﬁ -dar@eH )mmezl) Tyr-NHz; ~o D-4- NO2

Phe- cycl o( D- Cys:.T; l?y %‘lThr1 %'Tr NHz; 4- NOZ

Phe- cycl o(DqéAPngiﬁ"’rr“Be y%f%e ergfy’ B the By pr Ijgoimer of an aromatic

D- Nal - cycl o( D-&emirfdadcid)- Tr p- Lys Cys) - Thr (Bzl ) - Tyr - NH2;

Pro-cycl o( D JSal Thr (Bzl ) - Tyr - NHS;

Cpa- czcl oEIZiCy thoﬁ'['p'sﬁ & ‘; ThrEBng N)elll NH2;

(o), S Ane pOR KL DENE
aeg-cycl o( Oy &ys:- Pa s)-Thr(Bzl)-Tyr- ;

(A aeg-cgclo( 9/ 53|ety[9f%%°f_'§@acys)-Thr(BzI)-Tyr}/NHZ;

(G aeg-cyclo(DQ/s Pal - D- Tr p- Lys- Qys) - Thr ( Bz] )~yr - NH20

(T) aeg- cycl o( D- Oys- 4rPREND- TRChYSEGYS) - -AOHREBE | ) NTF(OH,NBi2= 20

(T)aeg-cycl o( D- Cys- Tyr D‘FHO Lys tys) c;I;hr(BzI)\“‘I‘yr NHz ©

(T)aeg-cycl o(D Cys-P -Thr(Bzl)-Tyr-NH2;

(T) aeg- cycl o(DCﬁ?’E("Tf éﬁicb-*)ﬂkﬁ' 1’35’55 'Q}s‘} STRF4BzI ) - Tyr - NH2;

ER aeg-cyclwg gwmp lfnﬁ&ofTr prAL%d(Aw)s t&ég%é}ng'flyl? @? Mmz (C. -
aeg-cyclo s- Pa r e z r

(T aeg- cgcl o( D)%g‘ ﬁ&?"‘?}%f’ﬁﬁ%é'@@i“%@é‘ GT)PrBEr Y

(T) aeg- cylcl (()BD(“(DymeFdﬁfnﬂeﬁ'bt_?AAvshﬁlygén qu.‘l_hdw@l\ggjzglfyl CI\1| s:ékoxy

D Cpa-cycl o I o) - Tyr - X

(C?gteg Z(DQ/S’%ES %&%Sgkga&'ggfl%ﬁézelﬁl - y’r-NyH2; D-Cp a-c( D Cys-Pa

| - D- Tr p- Lys- D-ppp@déhtnat Bzl ) - Ty r-N HzZ; V\D 00/ 75186 - g.4 _ (T)aeg-c(

Pen- Pa DTr f

(T) aeg -C(D-Q/E %Y% %&%E‘m ggﬂdjs fsent - Tyr - NH2:

(T) aeg- c( D Cys- Fll‘h;ﬁﬂ r'qoathygtsA "rfeﬂﬁth?T a kppd; and

(T) aeg- c(D- Oys- aalea&%mfmnpw%)wa@gﬂex RN S
(T)aeg-c(D Cys-Pal -D Tr Cys) Thr ( Bzl r- NH2;

(T aeg-c(Dq/sQf;ﬂa?hafﬂ‘#%mF%l m@%‘aqﬂ#\%ﬂfpg Tyr - NH2; PCT/ US00/ 15396
(T)aeg-c(D Cys-Pal - D Tr p- Cha(4-am - D- Cys) Thr ( Bzl ) - Tyr NH2;

(T aeg-c(DQ/s Pal - D- Tr p- Lys- D- Cy Er Tyr - NH2;
(T)aeg-c(Db/s Pal - D- Tr p- Lys- DQ/E—%—&&-}L&’—A%—!}TW N HZ, ~o
E Tg aeg- CE D- Q/S(AI('—E{ae@- Tr(pydegawHeréyhe)ahting @'blhb of thg-ableihe moiety is
T) aeg-c(D-Cys-Pal -D Trp-Lys- D- enTr B -Tyr-N Hz;

(C) aeg- ¢( D- Oys- Phe- DTr °'E¥‘§dﬂ't5x7§§ 'E ;( 1 - NH2;

| na- ¢c( D Cys- Phe- D- Tr p- Lys- D- Cys) - Thr(BzI) Tyr - NH2N

Mhf - ¢( D- Cys- Phe- D- Tr p- Lys- D- Cys) - Thy a'\Tr NHz ~5|

np- c( D- Cys- Phe- D- Tr p- Lys » Q/s) Th (Bz Ty N H2
Nua- c( D- Cys- Phe-D- Tr p- L W
Pyp- c( D Cys-Phe-D Trp-L l QIs) Thr zl ) Tyr NHZ

c(D Cys- Phe-D- Trp-Lys-D- -Thr(Bzl) - Tyr

(T)aeg- Pal - c( A%’S D Trl@ ﬁ' Xmmoet@éﬁ}ﬂ-r&ra(d%nm%/l 1 Xxo-eNﬁzl) -glycine



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

(C) aeg- Phe-c(D Cys-D Trp-Lys-D-Cys) Thr(Bzl ) - Tyr-N H2;

(T) aeg- D TrpoogBig8ys- Pal - Lys- D- Cys) Thr ( Bzl ) - Leu- NHZ; or PGIAMNEHE¥Uti cal |y
acceptable salt thereof. In still yet another nost preferred enbodi nent the
invention features 2s a conmpound according to Fornula I1l, wherein said
conpound is of the formula: Hca-cycl o([} Cys-Tyr-D Trp-Lys-Cys) - Nal - NHS;
Ac-N a |-cycl o(D-Cys-Ty r-D-Trp-Lys-Cys )-N a | -N H2;

Ac- D- Phe- cycl s-T D-Tr WO Q0] 75186 -45
PCT/ usoon)ésgg&g@géﬂ % 268 N’SEE&L‘&E%@"&%% i§)/§°sdﬂf-‘s'3‘°' 'S NH2:

D- Phe- cycl o( D- Cys- Tyr - bProteqted with €arisgbeNayioy2;

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

D- Nal -cycl o(D- Cys-Tyr-D Trp S) - le- S

D- Phe-cycl o( Cys-Tyr-D-Trp § 8 \ﬁﬁf DN

Phe-cycl o( D- Cys- Tyr - D- Tr p&& Cys) I-NHN c-D 4- N oz he-cy cl o (
O

D Cys-Tyr-D Trp-Lys-Cys)-N a | -N HO
D- 4- NOZ- Phe- Pal - cycl o( D- Cys- Phe(4- O Bzl ) - DTrp Lys- Qm-) Tyr - NH2;
D- 4- NO2- Phe- cycl o( D- Cy€Pal - D- Tr p- Lys- Cys) - Thr ( Bzl ) - Tyr*- NH2;
Cpa- cycl o( D- CygyaBg! - D- N-@=dr¥ifo N-TREtBEihyl-1Joxb- -glycine

D- 4- NO2- Phe- cq(ycloiDQ/Z (Q WB:M)) 5 oé’s )?Th%mg

D- 4- NO2- Phé- cyEl2eps GB&E eﬁ‘ﬁee@“ ex&?ft 9%%24”5““%'99’ fH2;
D- 4- NO2- Phe- cycl o( D- Cy protagtedwillt garbatsen&yisyy; Td1y ( Bzl ) - Tyr - NH2;

4- NO2- Phe-cycl o( D- Cys- Pal - D- Tr p- Lys- Cys) = Thr (Bzi ) - Tyr-NH2; ~ s
D- Nal - cycl o( D- Cys-Pal - D- Tr p- Lys- Cys) - Thr BzI) Tyr NH
Pro-cycl o( D- Cys-Pal - D- Tr p- Lys- Q/s) T

Cpa-cycl o(D- Cys-Pal -D Trp-Lys-Cy BzI H
Ser (Bzl)-cycl o(D Cys- Pa Lp -
(T)aeg-cycl o( D- Cys- Pal- - Ly (Bz > erNH2 20 (C) aeg-cycl of

D- Cys-Pal - D- Tr p- Lys- Cys) =Thr ( Bzl } - Tyr NH2

Al c-cycl o( D Cys-Pal - D- Tr p- Lys- Cys) - Thr(BzI) Tyr - NH2;

(C(z)) aeg-cycl{©fa@gCys- Na2- abﬁlﬂbqjh){_)yféﬂ(tgsa)m%ﬁ(0824e)hy1l)394¥cmle|2

A(z)) aeg-cycl k %ﬁ]% r- NH2;

ET§ a)e)g cscl g( ﬂ%ypi'%ﬁf'ﬁ%%@%im %&ls‘) tg@zép" H-é/- NH2; zs

( A) aeg- cycl%( B3€ys- Pal 1]‘29‘“1'?“1?)'1LC))'§|9EI§QB§'1€HTP?’BE¥))"9?9'P NH2;

(Q) aeg-cycl of Bugys- Pal 1[infihe:1lojsiobsne- TR ot - N2

(T) aeg- cycIo(DQ/s 4-Pal -D- Trp -LX ezr B% ) - Tyr - NH2;

(T) aeg- cycl o Beys- Tyr IAMPHIISYER ES{% hF?’ C?ﬁ‘F’ N H2;

(T) aeg- cycl o( reeys- Phe1mﬂh@4wsnoﬁés&he-ﬁtua¢wnc@ﬁ NH2; WD 00l 75186 - 46
PCT/ US00/ 15396, (T) aeg- Eycl aeg- D- Tr p- Lys- Cys) Thr (Bzl)-Tyr-N HZ;
(T)aeg-cycl o(IﬂEys Pal - ar]_%q!&ﬁ Ser(Bzl)-Tyr-NH2; (T)aeg-cyclo

(D- Cys- Pal #5D- Pap- Lys- Cgaahrriﬁha(@k@r&dybc—a‘l’qrdeﬂ\hé{mrmu|a HZN—(CHz)n-
(T)aeg-cycl o( D Cys- Pal C§Q-|E" ri?y c Tyr-N H2; s

(T)aeg-cycl o( D Cys- Pal r'p- Lys- @/{% u- Tyr - NHz;

D- Cpa- cycl o( DA3yss- ( T) adgthniaiamne ys- Cys) - Thr (Bzl ) - Tyr- N H2;

T) aeg-cycl o s- Pal ol Bzl Me- Phe- NHz;

,(A\C)(T)gae)g; cyf::%ct)) D Cys- HDF‘ érﬂm'P M?nﬂagl%sa\anl};y gl'hr(%leo) Tyr - NH2;

(T) aeg- cycl o( Bbgys- Pal 4W$11P?§ZWP'P3}§)mNaI -NHZ; ~o

D- Cpa- cycl g D-agy;s- Pal - QA-MHOWICQ(CQ’S) Nal - NH2;

(A) aeg-cyc o(DQ/s Pal &S D%’S) Thr(BzI) Tyr-NH2; or (C)aeg-cyclo(
D- Cys- Pal - D- T%- Lys- D- 8galy ®:Tyr-N H2: or a phar maceutical Iy
accept abl e sal t thereof. I n stl I | anot her m)st preferred enbodi nent the

invention features a ~5 conmpound according to Fornula IV, wherein said
conpound is of the formul a:



cyd o( Tr p- D- Tr p- Lys- Phe(4- O- Bzl ) - Phe- (T) aeg); cycl o(Trp-D- Trp-Lys- Pal - Phe
-(T)aeq); or cycl o(Phe-Phe-D Trp-Lys-Thr-(T)aeg); 20 or a pharmaceutically
accept abl e wald/siser eof . PREPARATI ON OF PEPTI DES Pept i des PGEBUSOEISIMhesi zed
on Rink Amide MBHA resin, (4-(2',

4' di met hoxyphenyl - Fnoc- am nonet hyl ) - phenoxyacet am do- nor | eucyl - MBHA z5
resin), using a standard solid phase prgt ocol of FMOC chem stry and cl eaved
with a TFA/ Phenol /HzO triisoproyl sil anéd (83nl/5g110ml/ 2m ) mi xture.

Pepti des were &%/cl ized in @V I-lZOyQ:g)WISrﬂ) usi ng EKATHI OXT"" resin

( EKAGEN Cor por@t1 on, Saffn&ab fodamipagycioh§*ai§ri fied on C a silica (Rainin

| nstrunments Co4-Achbur n3-(4Véminsepsiovaxyestanieal yti cal , Wal nut Creek) CA), WO
001 75186 PCT/ UsQ0/ 15396 2\47 uii n% acet.ﬁ)gi trile/0.1 %trifluoroacetic acid
buf fers. Homogehei ty vva1s JUEEE Db%?r%{ | ytical HPLC and mass spectronetry
and was deternmewed to bemirdéylplgcineach pepti de. Peptides having general
structure ~S- S R) ~l. =2 ~3 ~4 ~5 ~6 ~7 ~8 R5 5 (Il) & S S (RIR2)-~1 ~2
~3 ~3-~4 ~5§~6Aé~lg{1~T ~8‘1‘|¥*§¥Vﬂ"|%|) ~0 that is, having a cyclic tetra- or

pent apeptyl bashdrone, weAminoyht(Rbydroueti ARpetRzingri de MBHA resin,

(4-(2', 4" -di meghoxyphenyly: F@gg hyl ) phenoxyacet am donor - | eucyl - VMBHA
resin), foll OV\AAng a st%égﬂg%gg I gﬁaase protocol of Fnoc-chem stry until
the desired peffi de was2-ag¥wingped-capjoxdic asideavage/ deprot ecti on was achi eved
by the treat meshigof thes.pRiHd I98quithhé ~ 5 With a cocktail of

TFAI Phenol e/ H20/ S?‘ri i sopropylsilane (83:5:10:2 mL/g/mUmL). Cyclization
(S-S bond %r 3 on) vvaé"a&{q‘ﬁ #%d by dissolving the linear peptide in a 50%
m xture of CH3LWNNDRA, exqapmindnedteyRydeHen/ sianindi cat ed, fol |l owed by the
addi ti on of 2.% eq. of EKATHI OX hﬁFi.n then stirring zo overnight. Peptides
were purified ORPC a si [ B EMEIYRRE 3R acet oni tril el 0. 1 9GFA buffer.
Honogenei ty waApassessezi3iDjamnagrgpioaiabetiPLC and MAS spectronetry and was
determned to >95% f i cept where otherw se indicated. 2s
Pepti des havi n'gg'a car boﬁ{ﬁ’%@ﬂ%@?} !)"ﬂg%ﬁ% heir C Term nal were synthesized
on Wang ressn Ba@- Benzyl Rghzothignylaldnimghol resin), cleaved from WO 00l 75186

Bip 4 4'-Biphenylalanine
BOC Tertiarybutyloxycarbonyl!
Bpa 3-(4-biphenyl)-alanine
Bzl the benzyl radical

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

25 a-Chpa Alpha-cyclohexylphenylacetic acid
Cit citrinin
Cmp 4-Carboxymethylpiperidine
Cmpi 4-Carboxymethylpiperazine

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



-48 PCT/ US00115396 resin and deprotected by cocktail B . ,
(TFA: Phenol e: HZO Trii sopropylsilane in the ratio 88:5:5:2). Head-To-Tail
cyclic peptwdee7d1gevi ng t he general structure of R 1 ~1 ~2rPcBUSMV/15386 ~6 ~7 ~8
5 (V) were synthesized first as a totally protected |inear peptide on
2-chlorotrityl chloride resin, The first Fnoc deprotection was carried out
using 5% piperidine in DM/ DCM (1:1) fgy about 10 m nutes followed by 25%
piperidine in DM for 1 o about 15 mnutes. Al subsequent deprotections
wer e perforne Sing ao styuda I ase protocol of FMOC chem stry.
Protected Ii nfabaalr;5 pept i &Zg \/‘\erég‘ggﬁg@ggggby treating the resin with acetic
aci dl TFEI DCM (Cery: 8 by 2/oPiamifapyriditeout 60 ni nutes at room tenperature. ~5
Head-to-tail gyahi zati ginRsndkiiceved using HATU HOAT/ DI PEA as the
couplinglcyclization reagent. The all-protected cyclic peptide was treated
with a cocktaille9of TFAIDEAYVENE0! Trii sopropyl silane (83:5:10:2 nil g/ nnl)
for about 3 llghours tpcrekdsyee fi nal deprotection. Peptides were purified
on C, B silica ¢colum usi nﬁ, %o a(fet_onitri | e/ 0.1 %FA buffer as eluant.
Honogenei ty wa¥P assesseéd BPNaWAIN&al HPLC and MAS spectronetry and was
det er mi ned t o OiRka >97% pBi8-Biiddor4-raitlbngapicetiteacidds not ed above, certain
conpounds of pnvention incarporate one or nore of the amno acid noiety
R', having thtedjgg'&uctu%sc’prwgy%%ﬂ%G Xa - N-CH C PCT/ 1JS00/ 15396 -49 Ri z
CHz CO -N N-CHMRCO i . Idin@thylforrdarbld®l (CHz)z CO -NH- (CHz) 2 N-CHz CO R~z CHz
CO NH

10 Edp 4,4'-Ethylenedipiperidine
Edt 4 4’-Ethylenedi-m-toluidine
Fs-Phe 3-(Pentafluorophenyl)-alanine
Fala 2-Furylalanine
FMOC 9-Fluorenylmethoxycarbony!
15 Fpp 1-(4-Fluorophenyl) piperazine
Gaba 4-Amincbutyric Acid
Gba 4-Guanidinobenzoic acid
HATU O-(7-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-tetrahydroisoquinoline-7-hydroxy-3-carboxylic acid
Htga 4-Hydroxy-7-Trifluoromethyl-3-quinoline carboxylic acid

Hyd Hydralazine



-NH (CHz)3 CHCOii. Rz CHz CO-NH(CHzZ)mM N (CHX~)~ COiv. ~vVv. , or Rz
~C(X2)(X3)~P'-N-CH-COvi. , wherein RZ, X, X2, X, X, nm n, and p each is
as defined waoerssecl ai ns. It will be apparent to one skil petusewisidhe art of
chemi cal s synthesis that the various R' amno acids may be readily

synt hesi zed using appropriate starting materials and known synthesis
procedures. Exanples of pertinent procedures may be found in the follow ng
publ i cations, hereby incorporated by r#-erence: am noet hyl gl yci ne:
Tetrahedron, vol. 51, pp. 6179 (1995); Bioorganic 8 Medicinal Chemstry
Letters, vol BHiYPNo. 114 rﬂyd;[qgggrohraﬁ(lg%) Tetrahedron, vol. 53, no. 43, p.
14671 (1997),; Nucl eosi (ig%) H}Jgf.}lagg&bq%am,yé)l 16 (10 & 11), p. 1893 (1997);
a, a-di al kyl at ed am no acid nucl eobase side chain, Proc. Natl. Acad.
Sci. USA) vo. 82, p. 1?61”.!9"0('119‘93920"@% AeRte@cdhexyl gl yci ne, Chem Eur. J.

vol. 3. No. 6)n$. 912 M?&Vﬂdoly%c&@@qar@n%khlhxm n- 1-yl acetyl ) ornithine,
Bi oorganic & I\/bdl ci nal Chem st Letters, vol. 6, no. 7, p. 793 (1996);

substituted prefine, J. NSNS % n. Trans., vol 1, pp. 539, 547, 555
(1997); N-( am|morret hyl )sqatoahmaaﬂe, V\D 00/ 75186 -50 PCT/ US00/ 15396

Tet r ahedron Lei vol . l\{?) af’FB p 6941 (1995); substituted ornithine,
Nucl eosi des & NBC| eot i é"de\‘?% (1-3 pp. 219, 339 (199B); structure

Vi ., Tetrahedrlpm Lett. 3IV¢¢IeP&@;onm¢\dd) p 1713 (1995); Tetrahedron Lett,
Vol . no 4 836 7 v., Tetrahedron Lett., Vol 39, p.
4707 s (1998)8”80rrp0un I|gv o}necimo%l C@m Soc., vol . 119, p. 11116
(1997); amimopklari ne, Brbongawlne'?a&bm)'dicwﬁal Cheni stry Lett., vol. 7, no.
6, p 681 (1997 chir g Tetrahedron Lett., vol. 35, no.
29, p. 5173 (%9%4) Bi %org‘gjr'hydgh%ﬁ}e@i°ﬁ°g| Chem stry Lett., vol . 4, no. 8,
p. 1077 (1994). Bewa is a detailed description regarding the synthesis of
Anal og #1. -~o L r peptides of the invention can be prepared by making
appropriate no ﬁatl ons, within the ability of sorreone of ordi nary skill
inthe art of peptl de é-yﬁwﬁ'é§$ g amigoagsoup subsiitgted withdd) apd R*

Froc- Nal -Oterﬂy’\@tﬁwl '-[yéwﬁﬁ‘%EEM‘no%r%dl%Hsﬂtﬁe%%f@bHrRﬂ ﬁl’oﬁpé Boc-Lys-S-tr
ityl-D Cys-Ab D et hoxp gﬁam no net hyl)

phenoxyacet anild&ifior | uM?Wﬂﬁﬁ%F HV‘!WQ‘I'B/'BPWSM tated by jaR ‘SORTQPDU ani de MBHA
rresin (Novapi ochem IncgmupSan Diego, CA), 1 g, (0.53 mvle), was placed in
reaction vessel #1 (RvV-1 ) of a Mddel 90 peptide s¥nt hesi zer) (Advanced

CheniTech, LouiMaA |1e, RYyercapigalind aingofdmioiada s %rﬂﬁé"z'm Bmred to

pertormthe fol |l ow ng rmaaetg;on cycle: a. Dimethylformam de; b. 25%
pi peridine in thylforrramde utes e with 1 tine
Pt it DVE M3 Bet wedid Mo o Do raBiek! @mwoew%@?n@"ﬁpﬁﬁee each): 25 The
resin was stirred with FI\/DC NaI (2.12 Ib )2_-8_}_ Hoenzot nazol -1-yl)-1, 1,
3, 3-tetranethyl uronium hexahlwch e €H§ ) (2.01 nmole), and
di i sopropyl et hyl am noé ? met hyl f or mde for about 1 %
hours and the resul ti nd H}‘ﬁano aC| d re5| n was then rWr'b steps (a)
to (c) in the above wasd) ipdepgndemtly, The, or 2.

Mac a mercaptoalkyl carboxylic acid of the formula HS~(CH,),~

COOH, wherein nis 2 - 6;



WO 001 75186 PCTI US00/ 15396 -51 Nal -resin was coupled with Fnoc-Abu, then
cycl ed as descri bed above. It was dried under vacuum The foll ow ng am no
acids {1.4 rwaobwedsiaser e coupl ed successively to the pepti dearasoonszss 35
mol e), by the same procedure: Fnoc-S-Trityi-D s Cys, Fnoc-N-e-t-Boc-Lys,
Frmoc-N-in-t-Boc-D-Trp. The peptide resin, after drying under vacuum was
split and one portion coupled with Frrq@;)_S—Tri tyl D-Cys, Fnoc-O-t-butyl-Tyr.
The coupl ed portion was split again and one portion coupled with Fnoc-Nal.

After washing pw.th DMF (3 x 10 1 mnu ach nd dryi under vacuum
the conpl eted Mgg?kbn wei éﬂ'e8"'"qufz@eicc?p&’.aﬂ%béﬁ'%??‘y%ﬂ?y@ﬁgpéefr]%cfﬁ%@f
H Nal - Tyr - D- Cys-D- Tr p- Lys- D- Cys- Abu- Nal (Epie) tide resin obtained from

Step 1 (0.24 g) 0.087 nmol ) HHSCH 20 |y prepared sol ution of

TFA (8.8 nl), phenol (0, 5g), HzO (0.5" nd triisopropylsilane (0.2nL) at
room t enperature and stfloF'ﬁ"gﬁi for 1s about 2'/ hour s_“Rﬁffg%Eka“FﬁA was
evapor at ed under reduceehgbrigsxigpendentigi®, 0j dr\2. r esi due. Et her was t hen added
to the oily regpdye and,! i pepti de was precipitated, filtered,
t hen washed w ?E@g\ry et%‘e“rré%y eg%yfjh}c@%%pti de was then dissolved in 11 nL
of CH3CN H28/ 0Me-Tip HOACTrPvittyits indolyhirpgenodubstiteted imjthinteshydddi t i on of 200 ny
EKATHI OX resi nyipihe 20 piidsiHe® Was stirred overnight and then filtered. The
filtrate was evaporated to a small volunme then applied to a colum (22-250
mm of m crosoMpf oct ade%%@?thélh%”'gpwﬂ&ﬂw)ﬁa‘umc)aclcgI | owed by elution with a
l'i near gradi enfap(p30% t 01-§2%KyipReradideut es) of acetonitrile in water, in which
both solvents have 0.1 % trifluoropacetic acid. Fractions were exam ned by
anal ytical hi gff per t SMEHIRXE2rquiglnecaresyig@sigr aphy ("HPLC') and pool ed to
gi ve maxi muen pNai ty. Ly®ythhdphargt)iamminef ubibss SRéMiseOnEicdtédm wat er gave 10 ny
of the productN S a whi,;‘.e ft'l uffy powder. The product was found to be
honogeneous by HPLC C, e 'Ef“‘fq '€ 8% si ng the sane eluant as i medi ately above,
(tR = 16. 646 NMD 00/ 75iBeuddd/ USO0/ 15396 -52 mi nutes). |Infusion mass
spectrometry c i rmed ghes ition of the cyclic octapeptide; (MN
1178. 45) . OTHE&H%NBODI I\/@Eﬁ@%ﬁgggnat he above description, one skilled in the
art can easil yOd#tert aithe benzyloxpsasinal i al characteristics of the present
invention, jandow t hout gdapasding fromthe spirit and scope thereof, can
make various changes and nodifications of the invention to adapt it to
various uses and cBhditions. Thus, other enbodinents are also within the
cl ai ns. WO 0@}@{{])86 -53 PCTI US00115396

4

R Orn with its amino group substituted with R® and R*

Pal 3-(3-Pyridyl)-alanine, unless otherwise indicated
2-Pala 2-Pyridylalanine
3-Pala 3-Pyridylalanine
20 4-Pala 4-Pyridylalanine
Pap 4'-Piperazinoacetophenone
Pen penicillamine
Pgly Propargylglycine
Phg phenylglycine

25 Pip pipecolinic acid



CLAIMS What is clainmed is: 1, A conpound of formula (I): (R182)-~1 ~2 ~3
~3b~4 <5 ~6 ~7 ~7b~8 R5 5 (1) or a pharmaceutically acceptable salt

t her eof , wheoalonseshie a- ni trogen of AA', AA2, AA3, Agab, ~2CTMS8)15¥6s, ~~,
~~b, and AA each is, independently, optionally substi tuted with (C, ~)al kyl,
(C-4)al kenyl, ~o (C3.4)alkynyl, or (C .6)alkyl-C(O-; AA is absentor the
D- or L-isonmer of an am no aC|d sel ected fromthe group consisting of R")
Aac, Aic, Arg) Asn, Asp, Dp, dn, ¥ Hea, Hyp, Lys, Mac) Macab, O n,
Pro, Ser, Ser(Bzl)) Thr, Thr(Bz] , hArg, Bip, Bpa, Tic) Cnp, Inc) Inp)
Nip, Ppc, Hti c‘f"P*ﬂ'nl*? Trir(4- idy')%*ﬁ?'”el ia, Alla, Aba, Gpa) Car, Ipa, 15 |aa,
I ni p, Apa) Mmp‘ﬂ:@@ Salpperibglgycinehza, Thia, Bal, Fala, Pala, Dap, Agly,
Pgly, Ina, Dp I nic Thn Chpa, Gt, Nua,
Pyp and an opt'?’gnal ly s%%ﬂ"‘[%ﬁ?ﬂ‘y'é'ag}’?ﬁt?%q‘gNﬁrﬁ%nﬂE?améb\her ein said
optionally subBpé t ut ed anere,tlmerﬂmm twbagiicdAtié optionally substituted with
one or nore supstl t uent h m%ti[penegntly sel ected 20 fromthe group
consi sting bf ogen _s)al kyl, (Cz 6)al kenyl,

(C2-B) al kynyl, SQI&‘, 6) aI&t@wja,lariBEI OBzI and NRsR ; AAZ is absent or the D
or L-isoner of am nog egl m fhe group consisting of R', Aic,
Arg, Nca, H s, ﬁ;p ﬁ@g% Pé" Eﬁ'yh%ﬁ@méfrp, and XPhe Pip, hArg, Bip,
Bpa) Tic, Cnp)Thl Inc I'FrpanNinp Ppc, Htic, Thi, Tra, Cpi, 25 Tpr, lia,
Alla, Aba, Goag.thar. ngTh,ga@ma,l,,Hép, Apa, M m Thnc, Sala, Aala, Thza,
Thi a, Bal Fala Pal a, g| , Pgly, Ina, Dpa, Nhf Inic, I-1qc, 3-lqc,
Chc, 5-1qs10 Ht 3dhias- Nq@Tg'ﬁﬂV'aam@lpa CGt, Nua, and Pyp WO 00/ 75186

PCT/ US00/ 15396Thp4 AA 19, BhﬁTQrar@HroLz hmc gdigan am no acid selected from
t he group consisting of Macab, and an

optional |y sub5®n% uted h%rﬁﬂ‘?t@ &drﬁﬁ?’%mé?é‘l %"a’gﬁ?@( '%F“Hgsal d optionally
substituted arphmti c a-&mMhiagol@glatings optionally s substituted with one or
nore substitu ts sel ec mthe roup consi sti.ng .Qf hal ogen, NOz, OH,
o\, (G ,,)al kyl'® (c2~)al ggﬁ‘;ﬁe ey ayseaRblecapgicasdl 000 "B 0- Bl
NROR , Pipjs hATrgpa Bi p, B(mthiomethylmbepyl)-alahine, [ np, N p, Ppc, Htic) Thi, Tra,
Cnpi, Tpr, , All a, I pa, laa, Inip) Apa, Mm Thnc,
5al a, Aal a, Thza Th|a3@bﬁwp§9®a} 'Iea Dap, Agly, Pgly, Ina) Dipa, Mf,
Inic, ~ o I-IqEPT 3-1qc, Tmm0|l"@-lqs Ht ga, 4-Mjyc, Thn, a-Chpa, Gt, Nua, and
Pyp; AA3 is abggnt or t?@ "ﬁ Jﬁ?l somer of an amino acid selected fromthe
group consisting of Pal Pa I's, Arg, Nal, Trp, Bpa, FS Phe, Phe,

X- Phe, R', hArB'%aBi p, T"bfptam"ﬁtlc Dlp, Sal a, Aala, Thza, Thia, Bal, Fala,
and Pala; Afd is a D or L-isomer of an optionally substituted amno acid
or of an -~s optlonally substltuted aromatic a-am no _acid; wherein said
optional |y sub&tfi"eut ed RiIEHE'2aBE Y- s‘é|°é8k%{§>SFtP6WthrR£”5'rtt?ﬁﬁe%nS| sting of
Trp, Lys, On hLys, ci srinf; égha-(4tohRpsphénfisbianingér ans- 4Antha, 4-Pip-Qdy,
N-Met-Trp, ~3-Met-Tr Hs hH's, hArg, Bip, Tic, Hic, D p, Sala, Aala)
Thza, Thia, Baf, F:S’Fg’ Ob@ZYOXY and 4- Pi p- Al a: 20 wherein the side chain am no
group of sai d opti Glalinistragiob sf Btpnaudaeamhmﬂyaxcbebtbuecspltioblaadoquposud)sti tuted
W|thR3an [ i d a- am no
Rci d i s optonc FRAANBIRIE (3R BRI WAS uBHaSt iistb e ApRGy

i ndependent | y adiviscinddeeldraytMBer gomatostatim s ﬁsowghmhewmesgémvenm OH, CN,

(abcsgaliil kyl, (%o@% ﬁé%%ﬁ@ﬁéﬂtud@%@an B@kﬁ%ﬂ%h\l rbﬁélf%rn%fiﬁhgnféggtc%gﬁ DeAAS I's

Gaba, IIe Leuaccﬁata)ﬂel\ﬁaéts P00, acish additien satﬁerqrszetpl cqmplexeshre(gzzw)th Trp Val ,

2;3:1! o F6- Phe, PhRe, irbnFiethe Bke Alutidtil® BRarhpies WP At dHdfdn Rait®ard-thossomer  of an



acid selected fromthe group consisting of 4-Pip-Gy, 4-Pip-Aa,
ci s-4-Acha, WD 00/ 75186 PCTI US00/ 15396 -55 franc-4- Acha, trans-4-Antha,

hLys, Lys, rg) Bip, Tic, , Hic, Dp, Sala, Aala, f@ﬁ@sooﬂ}@ Bal ,
Fal a, and 5@2";’%‘@ ein the side-chain am no group of said opti ona?ly

substituted amno acid is optionally nono- or disubstituted wwth R and R';
S AA6 is absent or the DO or L-isoner of an am no acid selected fromthe

group consisting of R', an optionally-msubstituted aromatic a-am no acid,

Cys, hCys, Pen, Tpa, Tnpa, Thr, Thr(Bzl)) Ser, Ser(Bzl)) hArg, Bip) Tic,

Htic) Dip) Sabv&h Hghiic adivwsasuchhag,acBfd, , labi@d, apan&m! fale; cAdc, maligbsent or

the D or L-isoner. of an.am ng acid sel ect ed omthe oup consi sting
of R', an opt PB?‘?&?Fy §UB%Q'TtuBEQF°éﬁon%?|W Ca a‘h‘i’ﬁ%" acfeﬁ' 5&30 rc, ASc, A6c,
Abu, Ai b, Ai cmelttgnabafonitray tolﬁmsulm@,acﬁmbmSeIWIm pdiaogricNcids seicpas Pro, Sar,

Ser, Ser(Bzl) r T zZ Thi a, BaI
Fal a, Pal a, h nm: aE?'d Q,l’ é?%égﬂe%% E"Idog%a%_r"tg tﬁgsed@gﬁlgﬁg%ln%ﬁ J‘l’lsgmgbsent or a
D or L-i s@maas bf’drachl@rmaw ay:drdbrgmiosmdeduffumramdm pgesphpric-8cidonsi st i ng of
R', Bpa, Phe) F5 R I e er r¢.Bzl), Trp,
hArg, Bip, Tic, Ht(?@er %‘eﬂ}@§ %l% @ ai’n‘?age hé%tr% éé%h% "\VZHLO I,J,‘], g%d Pal a; AA
is absent or ®PRATENt fggm |_he fodowing dgscrintiomat He meieﬂeé@n@@ﬂwnﬁ @Rfit he group
consi sting of aB’o,froMifhe d\@:ﬁé‘blt |§|_Béheva_di‘fr(aBéhé skilRRf in tRSh& 'éérlx )basdybh 20

Phe(4-0O Bzl ), Phe, -Phe, and an optionally substituted aromatic a
am no aci d; Rhea‘i‘ﬁfcp&“"@dtel‘f*‘” §~‘““¥%YH‘§;R§?§?@M“P’9““°PI)‘°F_i—s)f““EP*@)‘i@ TBeO C
EQOC-, R',100r fobwimgt speBu'flcaéh‘iboB#né?ﬁé?f&ré $herbfBfe RE BE Edthbtyued( &5 meZél I kyl,

(G2 0 e i ) o T ol o ™

napht hyl - (CZ sihaiskeveyl )AlInsfping Hydunfetds cijeall therayilare hesedl dr(oﬁrporated by
,)al kyl)-(C, Qf?Jeh (cyclo(C~.,)al kyl)-(C2. ~)al kenyl)
(cycl o(C~,)al E ) %/ 6) al kynyl heterocycl yI (C ~,)al kyl,
het er ocycl yl - aDESERIPTIONC: ; D EMBOTERESS6 -56 5 10 15 (4)
PCT/ Cl SO0 5396 4) I y t | Lk met hyl ) '
di cycl opri‘%yl nmet h Iﬁ 4 ?ﬁé#e)rre& QHB @rgﬁtlpy?ez R\%ﬂp@ﬂ" fat ree%z% ﬁ‘m‘h
accordmg to Formula i, wherem

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;

20 AA?is Aic, Pal, Phe, F-Phe, 4-NO,-Phe, Trp, Tyr, Phe(4-O-Bzl), or absent;
AA? is the D- or L- isomer of an amino acid selected from the group
consisting of Pen, Cys, hCys and Tmpa,

AA* is the D- or L-isomer of Trp or of His;
AA®is Lys, hlLys, N-Me-Lys, Orn, cis-4-Acha or 4-Pip-Ala;

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

AA” 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-O-Bzl), or absent;



RSis -ORs, -NR Re, or absent, wherein each R6, R and RB is,

i ndependent I y H (C _,z)alkyl, (C2_,2)alkenyl, (Cz_, 2)al kynyl) phenyl,
napht hyl , 0I/75£ .~)al kyl, phenyl - (CZ_6) al kenyl phenyl )s@s} kynyl ,
napht hyl - 3/ napht hyl - (Cz_6) al kenyl, napht hyl (C~."s n

1- adamantyl 2- adamantyl , 9-fluorenyl nethyl, dicycl opropyl rret hyI

di net hyl cycl opropyl net hyl, or benzhydryl; RO and R each is, i ndependent ly,
H (C .s)alkyl) (C-)alkenyl, (C3~)al kynygl, ladamantyl, or 2-adamantyl; R
i's, independently for each occurrence, a D- or |-amno acid of the fornula:
Rz X4 CH2 | G d\bHatmacdtically GlceptZBId dalt theneoR 2 i1 C HZ CO NH - NH- (CH2) 3

CHCO(3) R 2 @& G ~0O - 5 O-N H N (CH2) 2
CO - NHE ( )CHZ) 2 N-cH" &d‘?&ei”%‘(’%{?%‘%‘i 5“5"‘{ W&“Eﬁ&@a?%?é a)%pﬁt'ﬂ 5186( )
PCT1US00/ 15396accomingterties imnmedsely fDregtIh’fg migreimdependently) 1, 2, or 3, and

pis 0. L of Zu R BeldoriIBPEndspily o SACh SECHr KENCEyaR, QPLi onal ly

substitut ed noi ety
5 amuno acid selected from the group consnstmg of Cpa, Dip, Nal, Pal, Phe,

and Ac-Phe;
AAZ?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;
10 AA®is Lys, O, or cis-4-Acha;
AA® is a D- or L-isomer of Cys or Pen;
AAT is A3c, Adc, ASc, ABc, Abu, Aic, ﬂ-AIa, 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 lll, 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-
20 Nal, Phe, Ac-Phe, 4-NO,-Phe, and Ac-4-NO,-Phe,
AA%is Pal, Phe, F,-Phe, Tyr, or absent;
AA®is a D- or L-isomer of Cys, hCys, Pen or Tmpa;
AA® is Pal, 4-Pal, His, Trp, Tyr, Phe(4-O-Bzl), Phe, or R"";
AA‘is a D- or L-isomer of Trp or His;
25  AASis 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, F-Phe, Ser(Bzl), Thr, Thr(Bzl),
Phe(4-O-Bzl), or absent;



HNIT NI N N~~1 ONON~-NN-~", ~ ., or OHNNNR- NNR25, R is
a noiety of the formula ~ (CHz)g R~s Rzo Rz~R\ -R23- R24 ~CH2)s R25(CHz)t
R2i (CHz) r/  wher q, r, s, and t each is, independently 3) 4 or
5 R9 is a‘BQ@W?S%‘{i NHzZ, OH, (C, 6)hydroxya| kyl, N(R2' Rz 10/0%&591;6 or an ~
o optionally substituted noiety sel ected fromthe group consi sting of

het erocycl yl, phenyl and naphthyl, wherein the optionally substituted
noiety defined for Rg is optionally sshstituted with one or nore
substituents sel ected, independently for each occurrence, fromthe group

consisting of Apa @maeﬂNaN@?-PhQ'k -KHe ortbabityWheréin X°G2nHidbgérk Ny CH,,
(Cz. ~)al kynyl @%% 5‘{’5) al_kox NH2, nono- or di-(C, -e)al kyl'amino, Bzl, and

OBzl; RZis L&k a is (C -6)alkyl or absent; WD 00l 75186 -58

RR2is N, O G.A“WR‘CHJaIRZW Plﬁ(t( GrBz‘l'bﬁéﬂé}éht or absent, R4 is N, CH or C
R25 is NH, O or g bsent ; i i S or CH R2' and R26 each is,
i ndependent | y,°F BiPBPMacel t?fg\{ @@fﬁptap)&-ﬁﬁbgjﬁqw% Eis, independently for

each occurrse][lce aln 2 pioreo prefdriedsanitaddinhetit aitk imvérttiop feetlhfkmtaatiorﬁpaﬁmut Ihe group
consisting o e C22a n en

nap?\t ?lyl , (‘:]pher?\{]"?dr?&g11 ogtj-ns)(rpmleé %Wefﬂ{?lgo'(]%zxﬁr% ke.nyl : phgnzl (22. 63/al) kynyl ,
?253 23(/IC~( C) al@)ﬂélnskﬂ Arcapbmah?ljrno (?(%b)at«er@lorl:gag’;le?yﬂ an mﬂﬁlﬁynyl ,
(cycl o C~-) al &) '% ?‘@z: e'%%t@’{'ﬁg pe Sﬁ’g’k’gr'ﬁﬂé‘?’ |-%§%&N 'CZ‘?SF &

het er ocycl yl - (szz ‘b)‘léHz-IE’élﬁyﬂmd MM@‘GI yl - (C2 4) al kynyI ) 1-adamantyl,

2- adamanty aysq;l;é?pf Sy di met hyl cycl opr opyl net hyl ,
y ben?ﬁ rg ~5 wherein the optionally substituted

9-tl uoreny rredv%/ 6@/
noi ety define @raﬁ ?@- @B'F‘Pb‘?f Ys\or E8Bisti tuted with one or nore

substituents eaehs RMdpaeagRNtTyY T§EIPRelded-Hzl)0dn BHeewBERINR 'C @NFiathi NY Of
hal ogen, OH, l, O-BZ|) NO2, ﬁ ch;je@ i SH, X is hal oggn} RIO OH,

(C, -6)al kyl, *Isgy-q M oxy m)no- or di- (C 20 6)al kyl am no, Bzl, O Bzl,
NROR , or CN; AA"" is Lys, N-Me-Lys, Orn, or cis-4-Acha;

15 AA®is a D- or L-isomer of Cys or Pen;
AAis R", A5c, Abu, Ser(Bzl), Thr, Thr(Bzl), Phe(4-O-Bzl), Gaba, or absent;
AA” is Nal, X°-Phe or absent; and
AA®% s Tyr or absent;
or a pharmaceutically acceptable salt thereof
20 In yet another preferred embodiment the invention features a
compound according to Formula IV, wherein
AA'is Aic, Hyp, Cpa, D-Cpa, Nal, Pal, Phe, Pro, R", Tyr or absent;
AAZis Phe, Trp, Fs-Phe, His, Tyr, Phe(4-0-Bzl), or R";
AA®is a D-isomer of Trp, His, or Pal,
25  AA*is Lys, N-Me-Lys, Orn, hLys, cis-4-Acha, or 4-Pip-Ala;
AA® is Pal, Phe(4-O-Bzl), Thr(Bzl), Thr, Sar, Gaba, 8-Ala, Adc, A5c, A6c,
Abu, Aic or absent;
AA®is Thr, Tyr, Ser, F--Phe, Cpa, Nal, or D- or L-Phe;
AAT is Nal, Pal, or absent; and



X is H (C ~)alkyl, (C2_6)alkenyl, (C2_6)al kynyl) indolyl, imdazolyl,

1- naphthyl, 3-pyridyl, optionally nng-substituted benzyl, or a noiety which
corr espondswbmoti$186 si de-chai n group of Arg, Leu, G n, LysPCHRB00/IF9%, Thr,
Trp, Phe, Val, Ala, Lys, or His; zs wherein said optionally
ring-substituted benzyl is optionally substituted with one or nore
substituents selected fromthe group consisting of hal ogen, OH,

(C, ~) al koxy, nmono- or di-(C, ~)al kyl ami s, (C ~) alkyl, (C2~) alkenyl, (CzZ~)
al kynyl, and NR9R ; VD 00/ 75186 - 59 PCT/ US00/ 15396 Xz and X' each is,

i ndependent | y A4S Ral ogen, OH, =O) =S, (G _,2)alkyl, (C2_ ,2)al kenyl)
(C2.,2z)al kyny|o}aFﬁheﬂVdceumpﬁéét)ébtablﬂﬁemﬁerdo@ _s)alkyl , phenyl-(C2_

6) al kenyl phenyl - Cz~ al ht hyl -(C, 6 Kyl ,

napht hyl (Cz 8) al k nm anﬁ hm re a?ra | gtatl"le invVention features a

(cycl o( C~. )alcbyipbui(i‘acoebda'lglqylthe itnenedliatd foregoigk whgre(nC2_ 5 6) al kenyl
(cyclo(C~)aI liﬁ- Kk heterocyclyl -(C,.~)al kyl)

het er ocycl yr’l (%1 eNnai/ﬁ:la' ﬁg\%épy&or ali’syeI"F(Cz ~)al kynyl , 1-adamantyl,

2- adamant yl , M}&leq)ﬂ(ypﬂmmtﬁyi or di et hyl cycl opr opyI met hyl ; X4 is H
OH, or NHZ2; angdsX3i$,-hal ogen, N02 CH3, OH, Bzl or OBzl; ~ o provi ded

that: at Ieast Si X an? no acid reS|dues are present; when AA3 is a D or
L-i somer of aAdid ks, BdVietlye bees-ddicheiom t he group consisting of Cys, hCys,

Pen, Tpa, or T{Rea pANEHéh®D- ?g) ﬁucDGaﬁé Mclﬁggggmof an amno acid sel ected

fromthe group consi sti ng hCys, Pen, ~5 Tpa, or Tnpa, then AA3 and
AA are conWect'“é’é'%'{}hfaNﬂ'r%rLﬁ)'qu&éDn%nd when AA" or AA' is a D or L-isoner
of an am no aqAdsalsent afldfrom the group consisting of Mac or Macab) then
Ahe is a D or L-isqmer of an amino acid selected fromthe group consisting
of Maa and Mad%b)®Bnd when AAe is a D or L-isomer of an am no acid

sel ect ed fromotrb@hgmmtpuﬂﬁuyc@mp&blenglmferwa and Maaab, then AA" or AA3 is

i sul £1 de bond vi 11 N vélaringh trelued Seodimedt i JiehudiPRAREES DY
when one ofs R'compomm acs:oE(r@)tz$ormHé®)ﬂhereIE(w@nd Rj‘rarR‘aBsentt Bed theter i s H
when RS is ab?&% 288 Rl 4R cEmiital lafird 3G er?c?"%%rr forfHSh g@ﬁgl\l-ter m nal

25 anmino acid an ermnal amno acid tog et orm an am ond; when
one of XZ or X®nd sor@:pi)au'naqgﬁtgzally a@ce@tab@rsaltghqbgfent and sai d conpound of

formula (1) is I"C’tl Oé’(lllt ér%'iH’é‘r” fered embodiment the invention features a
D- Phe- Tyr - cycl o(D Jéllr p?eereAb - Thr - NHZ

Ac- Phe- Tyr - cy &PBpPRH §C®fdr'ﬂ$t°|_§/®’f“@£ﬁsw WhEETHR: RMER® aregbssnt 284 ths - 60

20 N-terminal amino acid and the C-terminal 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 Formuia Il, wherein said compound is of the formula:
Ac-D-Phe-Tyr-cyclo(D-Cys-D-Trp-Lys-Cys)-Abu-Thr-NH,;

25 Nal-Tyr-cyclo(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-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,;



PCT/ US00/ 15396 L-4-N02 Phe-Tyr-cycl o(D- Cys-D-Tr p- Lys- Cys) - Abu- Thr - NHZ;

Ac- L-4-NOZ Phe-Tyr-cycl o(D- Cys- D Tr p- Lys- Cys) - Abu- Thr - NH2;

Hca- Tyr - cyolwooérsmys- D- Tr p- Lys- Cys) - Abu- Thr - N HZ; PCT/US00/15396

D-Di p- Tyr-cycl o(Cys-D-Trp-Lys-D-Cys)-Val -Nal -N HZ; s D 4-NO~-

Phe- Phe(4- O Bzl )-cycl o( D- Cys- D Tr p- Lys- Cys) Cha- Nal - NHZ; or

D. - 4- NO~- Phe-cycl o( D- Cys-Phe(4- OBzl )-D Trp-Lys-Cys)-Val -Tyr-NHz. 2. A
conpound according to claim1, wherein4said conmpound is of ~o formula (I1):
~S-S (R182)-~1 ~2 ~3 ~1 ~5 ~6 ~7 ~8 R5 (Il) or a pharmaceutically

accept abl e salt t h&iredyr;cyolh@l-eynD{bp-nys-DiGysaNsleial-Nit,; t he D- or L-isomer of
an ani no acid sele A [ B! qfy R', Aac, Aic, Arg, Asn,
Asp, Dip, dn, d ?\Fa? JyBHgd Bf/sbg ﬁHQy&EWJViIWaI‘%{ *Pr o) Ser, Ser(Bzl))
Thr) Thr(Bzl), Pi p):ym( d:’heBT)ﬁ‘)CY‘B@(Q)rCYFrQ‘)T rehkys- YS)W%' Thphp, Nip, Ppc, Htic,
Thi, Tra, Cmpi, TprOpaPa'l-b Io ﬂdg@ ’ﬁ%ﬁ.ys-@l@ys %@Nélm laa, Inip, Apa, Mm
Thnc, Sal a, Aal a, , fo Agly, Pgly, Ina,
Dipa, Mif, ¥nic, | qpacdal SquQi@ Cy@f};Trpg,l.ypd%quiqté?‘g: Nc, Thn, aChpa, Git,
Nua) Pyp and an opigpanral- l;w@gl@ygm wpq_q,sqy.g tAg*c-wgmn no aci d) wherein said
optionally substit aro cl optionpally substituted with
vhe or nore substi ?ééﬂf’gg gﬁ"é@ﬁ&'@?@ﬂ: %écé?)o%ﬁ '@% 2sting of hal ogen,

NO2, OH, CN, (C, .epal-tytlo(D0ye-D-JrptlyemyCys){abz-Na-NH ynyl , 25 and NRBR ; AAZ
IS absent or the D_qr 0 tedfromthe group
consisting of R, APE, Pak%&o?ﬁgéé's%-r?nwﬁ;ﬁ EygﬂfA%ﬁia?[gﬁ-g Phe, Pro, Trp)

X- Phe, PipohAr g Bipp;PaBpyrio(DiQys-MEip;Lys-D-Qys)-SasNal-NiH, Ppc, Htic, Thi, Tra,

T Sl G A o o B S

| pa, laa, Inip, Apa, Fal a, Pal a,
Dap, Agly, Pgly, |&®a- Haipxeplomysqﬂitchys*erq@ Prg- aérNHzC4c 5-1qgs, Htga,
4-Myc, Thn, a'Marrﬁ)aéeuné\ﬂﬂ?acéﬁﬁbb%’&blﬁﬁmebﬁ the D- or Lisoner of an am no
acid selected fromthe gj‘eoup consj sting C% % s Pen a and Tnpa;
AAis a D or L-isdh@no ra{ﬂ°$&nﬁrﬁ@rrﬁ€|ﬂ“§@"§ qtether ygtione fegh LE‘?% 3consi sti ng
gf | Tr D,Aa:\F %:tT héEfnibouﬂ@aMﬁrdlﬂ'g 1, FdrinGla [NWhéreineidiconfidand c?? I,the fohigul@, Di pa

al a, a, za, ia an optionally substitute
aromatic a-anino a BCY% ﬁf’ﬂ'ﬁ&ya)a'g'ﬂq\ﬂ%nal |y substituted aromatic
a-amno acid is opPherrahby;clcﬁntﬁ}ymn-mrtpe@sWytshAthleNH;rDre substituents each -
(Charkyl (24 arkanpre TR Bl Yl RR T ass | s a D
or L-isomer of an &al-hy-cycio(Cysd)-Entlyd-O-Comr\ardlagNbup consisting 1s of
4-Pip-Qy, , g Pi p- Ahgy- Tﬁ-'l_?clé(cay%hﬁﬂp %@@C@Aﬁ@@qﬂfﬂ@ns 4- Ancha, hLys, Lys,

On, hArg, Bip, Tic, Thia) Bal) Fala, and
Pal a) wherein the SirtEyreyaipip- §Vﬁ RoTrer-erp-Gis) ﬁpﬂaéﬂﬁno acid is optionally

nonoor di - substi t uNgfTYdyBIofB-caB-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)-Val-Nal-NH,;

25 Cpa-Pal-cyclo(D-Cys-D-Trp-Lys-D-Cys)-A3c-Nal-NH,;

Cpa-Pal-cyclo(D-Cys-D-Trp-Lys-D-Cys)-A5c-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)-A5c-Nal-NH,;
D-Cpa-cyclo(Cys-D-Trp-Lys-D-Cys)-A5c-Nal-NH,;



AA6 is a D or L-isonmer of an am no acid selected fromthe group consisting
20 of Cys, hCys, Pen, Tpa, and Tnpa; AA" is absent or a D or L-isoner of
an am no acvdowwigsct ed fromthe group consisting of R', APCI/USBE33%4c, ASc,
A6c, Abu, Aib, I3-Ala, Arg, Bpa, Cha, Deg) Gaba, His, Ile, Leu, Nal, Ne,
Pal , Phe, FS Phe, Pro, Sar, Ser, Ser(Bzl), Thr, Thr(Bzl), Trp, N Me-Trp,
Val, N-Me-Val, hArg, Bip, TIC , Hic, D|p Sala 2s Aala, Thza, Thia, Bal,
Fala, Pala, and X-Phe : AA is absent o fhe D or L-isomer of an amino acid
selected fromthe %r gu)p i3n5| stl n of R é\%ptl onal Iy substituted
aromatic a-anino a coiE-Cy YSQ‘CY%@E‘G Ny " Thr (Bz1)) Tyr,

Phe(4/ O Bzl)) FS- Pma-@a?(% Pbﬂ'rp-Eys-DSC)&)-ﬁBt-beNHQCOI’di ng to th? fo; mul a
WO 00/ 75186 -62 PCH U 15396. O HO R?" N J-(CH2)S O or
. wherein RZ' is ( ?pagﬂ&?( ‘Ss_prpsplzﬁ'a@yg%%?r“g""&nd X i's hal ogen, No2,
CH3, OH, BzI OBzICpaFPdEhyclqi(Deﬁ/ysdBdrn batD-&lyskearsNal-diiy; of AA' or AAg is
present. . A co r i i.n said conpound is of
forml a (|| ) ra%gt%ﬁg%fg(a TR SO i MARREL D DL 9 8 (I11) ~o or a
phar maceuti cal | y a&paptakbyaio(Delys-R-fign byt D-OpbleBaiaaNAANH, s absent or the D

or L-isomer of an @p&rﬁé,_ ﬂDscﬁqugtrEpLJs_@@ E)hﬁrogqgmlécon5| sting of R', Aac,

Aic, Arg) Asn, Macab, Orn, Pro
Ser, Ser(Bzl), Thr (TWh@GBiQPC)Pr%ﬂ'meSdDQBF)p(,A&QaNHmC Cmp, ~s , Inc, Inp,

Ni p, Ppc, Htic, Th| B cg(gl Tro-Lvsld )SAM_ AR Y Goa, Car, lpa, |aa,
I ni p) Apa) Mn') Thnc Sal)é) (fys p ys @)ys Bala Fall a) Pal a, Dap, Agly)

Pgly, Ina, 'Dipa, MwPa-Rakpyclo( PQY(?CD‘TBUI-)GCD C@)cNa' Higs, Htga, 4-Myc, Thn,
a-Chpa, G t, Nua, @ﬁpcﬁ[wb@s.(mﬂp 3@16123 @me.tNH uted aromatic a-am no acid)
wherein sald optlo%aIE¥ ﬁ{ﬁ?&l bf ﬁrrrg &ggmno acid is optionally 20
substituted with oné AC¥hstP Léi% ysdgfasitled fromthe group
((:(C):;SI)STIkng Ff habo%ﬁhﬂ@&lo(&@ys@i&d qs-egsaMayNHz,(cz 6) al kenyl , i sel .
al kynyl, an NO é&lo?D _’(5[15_.'. Sy gs)q\é EJ] am no acid selecte
fromthe group consi'sting o ey e'ﬁ' il HF WD 001 75186
PCT/ US00/ 15896 - 63(G)QBD-HaS-C)tdvéDDySeD-Tlp-lnsdh@lys)aThr@zl)dﬁim N*d:zi d selected
fromthe group con Pal , 4-Pal,
Phe, Trp, hArg, gé)%%‘? - WC@)CYQHJ}WE@QI E?%%‘?@Bz]?ﬁéilaey?*ﬁzé Bal, Fala,
Pal a, and X5- Phe RretPhe-céD-Oys- BFTTE‘LV%'@F@YS)MG Bhe-Niiino acid sel ected from

the group consi sti YDl s R tdrp, H's, hH's, hArg, Bip,
Tic, , Hic, Dp, '?’goﬁhé’E(Dbps?N‘r%"ysP@ys)Th M;ém:ra Pal a, and an

optional l'y substit f¥&Bher@iiys-B-TPAys-RCys)-Thr-Phe-NH,;

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
Pro-Phe-c(D-Cys-D-Trp-Lys-D-Cys)-Thr-NH,;

25  or a pharmaceutically acceptable salt thereof.

In yet another most preferred embodiment the invention features a
compound according to Formula Ill, wherein said compound is of the
formula:

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



acid; wherein said optionally substituted aromatic a-amno acid is
optionally substituted with one or nore substituents each independently
sel ect ed ~o WOOMTSi%6e group consisting of hal ogen, NO2, OH, pd@sof/339¢4) al kyl ,
(Cz_ 4)al kenyl, (Cz~)alkynyl, Bzl, OBzl, and NROR; AAS is a D or
L-isomer of an amno acid selected fromthe group consisting of 4-Pip-Qy,
4-Pi p-Ala) cls-4-Acha, traps-4-Acha, traps-4-Antha, hLys, Lys and Orn, and,
hArg, Bip, Tic, , Hic, Dp, Sala, Aal 3% Thza, Thia, Bal, Fala, 15 Pal a,
said amno acid is optionally nonoor

\élvih-e;ﬁlbgtit{]ﬁt Z:jd\?vi tCEBI'FQPa'%%&&;'(%k%uﬁpg{ra‘%‘cdﬁ)"ﬂaﬁ%'rrer of an anino acid

sel ected fromthe gDd?fpjﬂyoln&ystﬂynQ-Dﬁ-LWSVS)thHzfen1 -(lj'p?, an;:lhTrrpa; 20 AA
consy St ma’or 0, A AGSEER O T BB ELESI G W 2 5 e cn
Deg) Gaba, Hi's, |l eAc-DetiNONRhe-cidia(D-ClalTyrBlabrp-lys-dyepNaliig,; Sar, Ser,
H10) D) Shi o asla QbR AR el BB B Bl X
hal ogen, NOz, CH3, m-cm(DM-F@pDGrBiys-Cy&)-m@zMyeNHh is, | ndependent'l Y,
U O o et Mol R 100 o
PCTI 1JS00/ 15396 O |-E).4FN£)2'N"e-'@@lq@'gy%ﬁ"W@P‘@Vﬁcm"ﬂ'ir@zo"N:Hz;"‘) alkyl and s is
1, 2, 3, or 4; provbDdewdMad-tychDCHaPal-B1¢D-Rfs-DRysPrnddR).- +ii-Ni esent ;

10 D-4-N02-Phe-cyclo(D-Cys-Tyr-D-Trp-Lys-Cys)-Thr(le)-Tyr-NHz;
4-N02-Phe-cyclo(D-Cys-Pal-D-Trp—Lys-Cys)-Thr(BzI)-Tyr-NHZ;
D-NaI-cyclo(D-Cys-PaI—D-Trp-Lys-Cys)-Thr(le)-Tyr-NHz;
Pro-cyclo(D-Cys-Pal-D—Trp-Lys-Cys)-Thr(BzI)-Tyr-NH,;
Cpa-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(BzI)—NaI-NHz;

15 Ser(le)-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr-Tyr-NHz;
(T)aeg-cyclo(D-Cys—Pal—D-Trp-Lys-D-Cys)-Thr(le)—Tyr-NH2:
(A)aeg-cyclo(D-Cys-PaI-D-Trp-Lys-Cys)-Thr(BzI)-Tyr-NHz;
(G)aeg-cyclo(D-Cys-Pal-D-Trp—Lys-Cys)-Thr(BzI)-Tyr-NH2;
(T)aeg-cyclo(D-Cys-4-Pal-D-Trp-Lys-Cys)—Thr(le)-Tyr-NHz;

20 (T)aeg-cyclo(D-Cys-Tyr-D-Trp-Lys-Cys)-Thr(le)-Tyr—NH,:
(T)aeg—cyclo(D-Cys-Phe-D-Trp-Lys-Cys)-Thr(le)-Tyr—NHz;
(T)aeg-cyclo(D-Cys—(T)aeg-D-Trp-Lys-Cys)—Thr(BzI)-Tyr—NHz;
(T)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Ser(BzI)—Tyr-NHz;
(T)aeg-cyclo(D-Cys-PaI-D-Trp-Lys—Cys)-Phe(4-O-le)-Tyr-NHz;

25 (T)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)—ASc-Tyr—NHz;
(T)aeg-cyclo(D-Cys-PaI-D-Trp-Lys-Cys)-Abu-Tyr-NHz;
D-Cpa-cyclo(D-Cys-(T)aeg-D-Trp-Lys—Cys)—Thr(le)-Tyr-NHz;
(C)aeg—c(D-Cys-Pal-D-Trp-Lys—D-Cys)~Thr(le)-Tyr-NH,;
D-Cpa-c(D-Cys-PaI-D-Trp-Lys-D-Cys)Thr(le)-Tyr-NHz;



when AA" is a D or L-isoner of Pro, Hyp, Arg, Pip, hArg, Bip) Bpa, Tic,

Cmp, , Inc, Inp, Nip, Ppc, Hic, Thi, Tra, Cwpi, Tpr, , lia, Ala, Aba,

Gha, Car, Iwepotsass, | nip, Apa, Mm Thnc, Sala, Aala, ThzeCT/U$MA398al ,

Fal a, Pala, Dap, Agly, Pgly, Ina, Dipa, Mif, Inic, |I-Igc, 3-l1qgc, CAc,

5-1gs, Hga, 4wgc, Thn, a-Chpa, Ct) Nua, Pyp or H's, AAZ cannot be a D or
L-isonmer of Pro, Hyp, Arg, Pip, hArg, %{) Bpa, Tic, Cmp, , Inc, Inp, Nip,
Ppc, Htic, Thi, Tra, Cnpi, Tpr) , lia, | a, Aba, Gba, Car, lpa) laa, Inip)

Apa, Mm Thnc, Sal lLa, .Th hia,.Bal, Fal al a, Dap, Agly, Pgly,

| na, Dipa, Mnf, |nF@?e@F&E‘,Paébﬁdelyb@&ysﬁhf@és'ﬁtﬁ' 2 4-Myc, Thn, a- Chpa,
Cit, Nua, Pyp or H('QaegAb(@qCMTrpiBTq)-Ds-m)Cyd_;)T hgBzipTyreNH,Thr or o]‘ Ser, AAe
oA or s | ORREEB S e Py B T ERE R B G e of Xz or g Ts
=0 or =S, the ot he(T)aeg-alBs€yr-Paldd-Tep-QiveldCysFot(BeipTyyNdgcept abl e sal t
formita (1V5 R - A e BT R P A TR RO E) unerei w0
001 75186 PCT/ USODY {B3emc(Ds6ysakal-D-3rpalemerR-Cus) ThiB2IBTyrd¥HA - i soner of an ani no

acid selected fro SERO-FANS TR ¢ S BR-cvd AV Rur-NRL0,  Ser,
Ser(Bzl), Thr, Thr fégﬁ Ti%ﬁﬂ?gﬂ%ﬁi&%&n&?g ﬁztg'éliaonalrlrdyz'substi tuted

aromatic a-am no abhEed-HReEYs-RalRT ep-leystl-Gxel $ef(Beliyr-Nruit ed ar omati ¢ a- ani no
acid is optionally CydibAh- WMLy saneyoThIBZIEDSYRANH,t uent s each
independentgy sel e(ggae?ifb(%gthae'ﬁr Op;gs?qrégig:stgﬁgﬁofwha[ ogen, NO02, OH, CN,
(C, -6)al kyf? " (c26) aVREHFP, CYRal-ArpiasA-CyRieniEslaf Xy BzI, O Bzl) and
the G oup cons: Sti o el o Aege Fe B T Ao M o D “hrg, Paln,
Bal, Fala, , ~o Saf a%aﬁﬁ%ﬁé'&gpi%sﬂi@%[hr@|)1LT-yir'§' er of an optionally
substitut ed ar onmat ina-@PdlyisiRneaRTdy-LyshR1Qys AT Bal)-TypiNHynal | y substi t ut ed
aromati c a-am no agjd.irs~oPbiLORa b S h | Wt one or nore
substituents sel ectﬁ/'ggcﬁcé%otﬁhée)ﬁgtr )&ﬁgbﬁﬂw‘ﬁg’ ﬁrt%' ogen, NO02, OH, CN,
(C, ~)al kyl 15 ( Cz~) almeeatRiCys(Rbe-R) a-kysi)iCysEFIB2D-B7INH,~s and NROR ; AM is a
D- or L-isoner of ﬁ[]a_gHj_bﬁf[@héb_ﬁ%&%jd_é&%ﬁhﬂ%Bl_qy@QHC! sel ected fromthe
Trp, Met - Tr - Me=Tr Lys, O

group consisting o fi, hLys, cis-4Acha,

foTr P, P : :
Uraps- 4- Acha,  t rapEYBcRhererhe Dol plerP-CYRBHBAIY Wi g, B p. Tic, Hic
Dip, Sala, Aala, ThagacyslhhélD-BplLysiats)-TAREzIR)@HZ0 Wherein the side chain
ammo group of said ?ﬁtl aonal IDy supstituted amno acid is optionally
substituted with R3 ﬁBPR‘C( ners- Pl TRb ¥R CYs ThA(BBD-TyF-NHzi soner of R', A3c,
Adc, ASc) éelﬁc, Ab:J(T)é‘éhdJPaIAM(1Cy§33-ﬁngysmSys)¢9@?zIPﬂg'thlﬁ5- Eh(e, lealba, Ile,
Leu, Nai, N e, Pa Phe_ Pr a [ r (BRz r,., Thr(Bzl), Trp,
N-Me-Trp, Val, N I\/EQW'F“W& ',Cy F-)'I,'rp%yé-,D-&ys&&r‘_@#l)éﬂr-ﬂl—b: Sal a, Aala, Thza,
Thia, Bal, Fala, Pélaeg-DiTrixcEnEys-RABLYsD-8lys@ht(Bzlj-beu-BH,;or L-i sonmer of R',
an aromatic a-gmn e ¥ - Thr(Bzl), Ser, Ser(Bzl), or
X-Phe; AA" is d;}glsﬂ&%{rﬁg‘{eﬂtéc%?ag&%ltﬁb:ﬂs]garlrtetﬁgrgf’f' R' or the D- or L-isoner of an
aromati ¢ a-am no ath gill yet another most preferred embodiment the invention features

25 a compound according to Formula Ill, 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-cyclo(D-Cys-Tyr-D-Trp-Lys-Cys)-Nal-NH,;



WO 001 75186 -66 PCTI USO0/ 15396 AAB is a D- or L- isoner of R'; R is H E-,
E(O2S, E(OC, EOOC, or R3; R3is anoiety of the formula O HO R?

~N- (CH2) s Owo00HE8R2~ ~N- (CH2)5 O--~ or , s wherein RZ' i $CTMS00A53% Kyl and
sis 1l 2, 3, ord; Xin the definition of AA2 and AAS is hal ogen, NO2, OH,
(C -6)alkyl, (C s)al koxy, mono- or di-(C -e)alkylamnno, Bzl or OBzl; Xin
the def|n|t|on of AAs is hal ogen, N02 H, (C -e)alkyl, (C -6)al koxy, nono-
or -(C, -s)al kyl am no) Bzl, OBzI) or ﬁRQR‘ 1o provi ded that: at |east
one of AA  or AA2 i absent, AA2 and Ade toget her form

e
a bond; and at Ieas? Bv@aSI YCI%RSCVSAA@DHHS-Y?(/QVSH?‘@ Mhesent; or a
phar maceuti cal | y acDépealytie( DsaystTytrh'BT@qjys Cls)-Nal- MHzcorrpound according to

2o o Sur. e R AN S rom e ot el
c_onsi Sti ng of Cpa DiN#)-cydda( DG?aH,yr-Bn‘ﬂp-EhsCyﬂZ@al-@Hz,Hal O 20 AA2 is absent,
001 75186 Per Usoo/ 10508 RREAT R TRLRl T RRhG O Be ) e o e act ¢ o
sel ected fromthe ngéujbOﬁBln%c)@tqm@yeﬂyPBﬂrp%Wﬁ@ai Nigd Tnpa, AA'" is the
r?Lygr II;I-:\/ZOE% ofOr IAPEIJS:N?- P%}%‘c]o-(blb i Erﬂ?s C@I)rﬂ?al NM,; hHi s; AA5 is Lys,
D-4- -NO,-Phe-Pal-cyclo(D- Cys e(4- O Bzl)-D-Trp-Lys-Cys)-Tyr-NH,;
D-4-NOz-Phe-cyclo(D-Cys-PaI-D-Trp-Lys-Cys)-Thr(BzI)-Tyr—NHz,

10 Cpa-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-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,,
D-4-NO,-Phe-cyclo(D-Cys-Tyr-D-Trp-Lys-Cys)-Thr(Bz!)-Tyr-NH,;
4-NO,-Phe-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;

15 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(Bzi)-Nal-NH,;
Ser(Bzl)-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr-Tyr-NH,;
(Taeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bz!)-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(Bz!)-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(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(Bz!)-Tyr-NH,;



S AA6 is the D- or L-isonmer of an amino acid selected fromthe group
consi sting of Cys, hCys, Pen and Tnpa; AA is A3c, Adc, ASc, Atic, Abu,
Aic, ~i-Al avoGaimass Nl e, F5 Phe, Phe, Pro, Sar, Ser, Thr, RewU8811539%6 Tyr, Val
or absent; and AAe is R', Nal, Thr, Thr(Bzl), Tyr, Phe(4-0O-Bzl), or absent;
~0 or a pharnmaceutically acceptable salt thereof. 6. A conpound accordi ng
to claim5, wherein AA" is absent or the D or L- isoner of R', Pip or Pro,
or of an aromatic a amino acid sel ectetffromthe group consisting of Cpa,
Dip, Nal, Pal, Phe, and Ac-Phe; AAZ is T{r, Pal, Phe, 4-NOZ Phe, Trp, or
absent: AA3 is a DT20-¢yclo@sfrus-(QreasDd ot vsseys)-ThBZ)-SyiENHyp: AAS is Lys,
On, or cis-4- Acha(T)a’:’é@-e%@([b@yélp@r-Dmp-Lyi@@&csar(eil)-ﬂ/mvq,r; Pen; AA" is A3c,
Adc, A5c, Ab6ec, AbuTAic, ;2@% %ba Nl_e, Phe rro, ?3; Thr, Thr(Bzl),
Tyr. Val. or absentR2egyclRP-Lis-Ral-DFm-LysiGys)-PRe-OF2)J¥ENRe: or a
pharmaceutical |y agQsgi@ilotD-£9é-PakDavLDfs-Cy¥)-Abe-Tir-RBHPOUnd according to
claim3, wherein . 1s R | C ro er(,Bzl), Trp, Tyr, or a D
or L-isoner of anA@?%%‘fyﬁg%éé#ﬁgﬁim'gysé ng‘%gﬁf& tn the group consisting
of Cpa, Nal, Ac NaD;Cpahwyclofi-Ciha)aeh-DiT2p-ByeCysiTtr(Beh-ZyNIH;; Phe; WO
00/ 75186 -68 AAZ i | > -Phe Tyr, O to A3 I a D or
L-isoner of Cys, h@/{e% %E@F@ﬁ%‘a‘ﬁ% s?ﬁﬁaﬁ?@ﬂﬂavéﬁﬁes@*mp, Tyr,
Phe(4- O- Bzl ), Phe,Ao(T)&Rg-cyt{DCys-#®alD-Top-Lys-DLyspThr(BzTTys-Nit, Hi s;
(T)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-D-Cys)-Nal-NH,;

10 D-Cpa-cycio(D-Cys-Pal-D-Trp-Lys-D-Cys)-Nal-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 IV, wherein said compound is of the

formula:
cyclo(Trp-D-Trp-Lys-Phe(4-0O-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-aminomethyl)-phenoxyacetamido-norleucyl-MBHA
25 resin), using a standard solid phase protocol of FMOC chemistry and
cleaved with a TFA/Phenol/H,O/triisoproylsilane (83mli/5g/10mi/2ml) mixture.
Peptides were cyclized in CH,CN/H,O (5ml/Eml) using EKATHIOX™ resin
(EKAGEN Corporation, San Carlos, CA) and purified on C,, silica (Rainin
Instruments Co., Woburn, MA, now Varian Analytical, Walnut Creek, CA),



PCTI USO0/ 15396 s AA5 is Lys, N-Me-Lys, On, hLys, cis-4-Acha) or. 4-Pip-Al a;
AAs is a D or L-isoner of Cys, hCys, Pen or Tnpa; AA is R', Adc, ASc,
Abu, | 3- Al ayo esssss Phe, F5 Phe, Ser(Bzl), Thr, Thr(Bzl), HRIT&S0/338z|), or
absent; AA'b is R', Nal, FS-Phe, X-Phe or absent, wherein X is hal ogen,
NOZ, CH3, ~o OH, Bzl or OBzl; and AAe is R', Nal, Tyr, Phe(4-OBzl), or
absent; or a pharmaceutically acceptaple salt thereof 8. A conpound
according to claim?7, wherein 15 AA'" is R', Aic, Hca) Pro, Ser(Bzl), or a

O o L1 soreiael RBLTAEALE, Anglaacidh SRR Chohogihaowious
is Pal, Tyr) aspesshd by enalytisal HRLGami mass spectemetry ed mdqjernmmi to20 AA3 is

R', Pal, PqJe,>g§5/pﬁor;l'ygh,peP{;@é4 OBzI) or Phe, wherein R' is (T)aeg, AA4
is DTrp, AAS is Lys, N Me- On, or cis-4-Acha; AA6 is a D- or ~-isomer

of Cys or Pen; AAPem@eRhav'menemiﬁtm%P(le) Thr, Thr(Bzl), Phe(4-0Bzl),
Gaba, or absent; 2s AA" is Nal, X-P g_ars bsent and AAg is Tyr or absent;

or a phar maceut i cal | y |§> scogrpound according to

claim4, wherein %Oﬁséfg &AAQ is Aic, Hyp, Cpa,

D Cpa, NaI Pal , Phe, Pro, R', Tyr or (L bsent AAA is Phe, Trp, F5-Phe, H's,
B :

Tyr, Phe(4 O-BZ|) or R'; AA3 is a Dlsorrer of Trp, H's, or Pal; AAd is

Lys, N-Me-Ly®" On, hLys, cis-4-Acha) or 4-Pip-Ala; s AAS is Pal)
Phe(4- O Bzl), Thr(BzI)) Thr, S?p,s-ea-ba,— a, Adc, ASc, A6c, Abu, Aic or

absent; (R'R?)-AALAAL AL AAT-AAL AAT-AAT-AAT-AAT- AAE-R®
(1)

10 thatis, 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 assembled. Final
cleavage/deprotection was achieved by the treatment of the peptide-resin

15 with a cocktaii 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,0O, 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
acetonitrile/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



AAB is Thr, Tyr, Ser, FS Phe, Cpa, Nal, or D or L-Phe; AA" is Nal, Pal, or

absent;” and AAB is R'; ~o or a pharmaceutically acceptable salt thereof.
10. A conpowvadomessor ding to claim9, wherein AA is Cpa, MNI/USOA$3 Phe, Tyr
or absent; AAz is Phe, Tyr, Trp, or R'; ~s AA" is DTrp; AAis Lys,

N-PJle-Lys, or cis-4-Acha; AAS is Pal, Phe(4-OBzl), Aic, Gaba, A5c or
absent; AA6 is Thr, Nal, or D or L- Phe ;48PA" Is absent; and 20 AAB is R';
or a phar maceut i cal | y accept able salt thereof. 11. A corrpound according to
claim 2, wherei b cdandthe
Cterm naI am n(E)ESEI'm @Pgﬁétte e‘& b?ocr%(rgn é%%aﬁF%\%&E&% %Ppaggﬁgarn%al&eutl cally
accept abl e salt tftﬁh’é'ﬂ@@ﬁﬁﬁ@ A conpound accor di ng to claim 3, wherein R
and R6 are absent ang,dqt Nt &&F ' sermnal amno
acid together form an agfode 't)'% @ﬁ%&'dmﬂﬁrﬁﬁé g%’?él?%aslqrpgmfa;c%ept abl e salt
t her eof . WO 00l 75186 -70 P 3S00/ 15396 13. A mgund according to
claim6, wherein said corrpo@%rﬁ/‘\cgrf%]a‘r&“ﬁb‘}]ﬁw AA
Ac- D- Phe- Tyr-scycl o( D Cys-D- Trp-Lys- Cys) 4,8bu- Thr - N H2;
Nal - Tyr - cycl 6( Cys-D- Tr p- L_ys-DQ/s)-VaI - - NHz;
Nal - Tyr-cycl of Q}fgergswtpest_;@i DsiGyss j tatblly- platechdiddinear peptide on 2-chlorotrityl
D-Di p- Tyr-cycl O%{Xﬁdé} ihp- Lys- D- Cys) - Abu- Nal - NH2;
Di p- Tyr-cycl o( D 'Ier Lys- D- Cys) - Abu- N al - N H2;
Nal - Tyr-cycl o( D Q/s W"E’- Epac DBEI@@C“%MBN@WNH@W%INQ 5% piperidine in
Di p- Tyr-cycl of DD@)F?D@VIT"I ﬁ‘) kdf%bght%%mvék"f&ﬁl.v'eﬁ"ﬂg 125% piperidine in DMF for
Nal - Tyr - cycl o(D- Cys- D Cg/s)-VaI -
cycl o( D- Phe-"fyr 8B9K) o B"Ef? DA spbssguent deprotgglions mere 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 60 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 cocktaili of TFA/Phenole/H,OfTriisopropylsilane (83:5:10:2
mL/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



Cpa- Pal -cycl o(D- Cys- D Trp- Lys-D- Cys) - A3c- Nal - NH2; Cpa- Pa

| -cycl o(D- Cys-D Trp-Lys-D- Cys)-A5c-Na | -N Hz; 15

Cpa- Pal - cycimm(msigs- D- Tr p- Lys- D- Cys) - A6c- Nal - NH2; (G PCT/US00/15396
(z))aeg-cycl o(D Cys-D Trp-Lys-D-Cys)-A5c-Na | -N H2;

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

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

Cpa- Pal -cycl o( D Cys-D Trp-Lys-D- Cys) - Sar-Nal - NH2; 20

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

Cpa- Pal - cycl o( D- Cys- D- Tr p- Lys- D- Cys) - Pr o,Nal - NH2: R™
Pro- Phe-c(D- Cys-D Trp-Lys-D-Cys)-N e- Ph%- NH2; (|3H2

Pr o- Phe- ¢(D- Cys- D- Tr pxtys- D- Cys) - Thr - Nl @HNH2; co
Pro- Phe- c(D- Cys- D- Tr§: Lys- D- Oys) - RhasNHZ;,  2s NH
Cpa- Phe-c(D- Cys-D Trpt Lys- D Cys) - Ga : N A A~
Cpa- Phe- ¢( D- Oys- [Tﬁ*f‘pﬁ*hfsm OyINCaeTHrChERO NH-(CH,);CH-CO

[J
Pi p- Phe- c(D- Cys-D- Tr p- Lys- D- Cys) - NH2; ii. iii.
Pi p- Phe- c(Cys-D- Tr p- Lys- Cys) - Gaba- NH2; or ' '
Pro- Phe-c(D- Cys-D-T, y$+ D- Cys) - Thr-N H2; WO Q0I 75186 _71  or a
phar maceuti cal | yO&&ce e salt thereof. PCT/US0D/ 15396 14. A conpound
according to clai mB-NwhEig),n said conpound is @Hording to the formula: 5
Phe- cycl o( Cys- D Tr pflLys- @s) - Thr - NH2; ¢o
Phe- Tyr - cycl o( D- =(BHIY-HeE9Ls) - Abu- Thy - - 1
Ac- D- Phe- Tyr - cyclqcl)l? [@E\}é—m[} Trzgﬁl_ys- Cys) _&BJ%FN\TI&EHX )i CO-
Nal - Tyr-cycl o( Cys-D-Tr g Lys- D- Cys) - Val - Nal - N H2;,
Nal - Tyr - cycl o( Cys- D- Tr p- Lys- D- Oys)) - Abu- Nal - NHz; ~o ' or
Di p- Tyr-cycl o( D- Cys- Dr™r p- Lys- D- Cys) - Abu- Nal - NH2;
Nal - Tyr-cycl o( D- Cys- DiTrp-Lys- D- Cys) - Abu- Nal - NHz;
Di p- Tyr-cycl o(D Cys- @?BXL@CS- D Cys) - Val - Nal - NHz;
Nal - Tyr - cycl o( D- e¢8—-BEfFBOLys- D- Cys) - Val - Nal - NH2;
Cpa- Pal -cycl o(D- Cys-D Trp-Lys-D- Cys) - A3c- Nal - NHZ; 15
Cpa- Pal - cycl o( D- Cys- DV p- Lys-vihe@dis )RASC- MA| XNHZ, m, n, and p each is as

ChaPal vl of DR TS, 1 ) 0850l e o o crmic
D- Cpa- cycl o( Gyssihtiesis thpsthe-varieys- RS amidml adiddomay be readily synthesized using
CP)?L: gzg: gg B gz?%r%?rﬁb‘a:t%égr@g%ﬁége:rlﬂggﬁﬁgﬁoﬂﬁ%ynagsm procedures. Examples
of pertinent procedures may be found in the following publications, hereby

incorporated by reference: aminoethyiglycine: 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); a,a-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-ylacetyl)ornithine, Bioorganic & Medicinal Chemistry

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

Perkin. Trans., vo! 1, pp. 539, 547, 555 (1997); N-(aminomethyl)- s-alanine,



Cpa- Pal -cycl o(D- Cys-D Trp-Lys-D-Cys) -13-Al a-Nal - N Hz;

Cpa- Pal'-cycl o( D- Cys-D- Tr p- Lys- D- Cys) - Sar - Nal - NHz; Cpa- Pa

| - cycl o( D Gye-obsigg- Lys- D- Cys) - Ai c- Nal - N H2; PCT/US00/15396

Cpa- Pal -cycl o(D- Cys- D Trp- Lys- D- Cys) - Gaba- Nal - NH2; 2s

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

(T)aeg-cycl o(D Cys-D Trp-Lys-D-Cys) - (A agg- NHS; Cpa Pal - cycl of

D Cys- D Trp-Lys- D Cys) - Adc- Nal - NH2;

Cpa- Pal -cycl o( D y - - ; i -

Pal - cycl o D- Oys- r?Pﬁq'E?/g-eg' CS?E)%O Rﬁz;p- %%Gb(b?ﬁ5f5i‘$b@t"f‘ieé’_°ﬁﬁé‘1*7®500/ 15396

Pr o- Phe- cycl o( Cysud2obidps ByNudledides,-vdah7 NHZ), pp. 219, 339 (1998); structure vi.,

o > Zf‘ﬁbgyg{]g(a{ %P% &Eé@’%loﬁi@vﬁ é;\'gm@g%&etrahedron Lett, Vol. 38,

(G aeg- Pal - cycl a(0D48y p- BBETF (199§ - SiruCiusg -vThTe(tEhbdro(wG)ategVNI—ﬂs mr 487

(C) aeg- Pal - st ySr r (Bzl ). e

phar maceut i caﬁC 3Q e%? %‘leg]' J %ereg:fhy% é\ YCri G?@ g’ 2‘2%9)? 35%937 to claim
8, wherein said ammmdm@ Biporgaoior &l iMeglidiral memfswmgtta vsb 7, no. 6, p. 681

Nal - cycl o( D- Cys- Dx :
DNatycycl(o(%ly Té( rgﬁffappblyﬁc%(c%c@ahgr\!ﬂ%qon Lett., vol. 35, no. 29, p. 5173

D- Phe- cycl o( Oys- ;[qu?rpam_yg.l\@dggmafﬁ:,hemﬁz'y Lett., vol. 4, no. 8, p. 1077 (1994).
D- 4- NO2- Phe- cycl o( D- G¥ew iy b d@taTé@'dlayc?iE@ns)eguﬁﬁn gﬁymgesns of Analog #1.

Ac- D- 4- NOZ- Phe- c cloé r-DTrp-

D- 4- NO2- Phe- Bal -¥¢€1 ?Hﬂ%ﬁ@ Pﬁ@('ﬂv‘iﬂt'BEI")a”@eTP@PEVQ feygaakwrammzﬂa@pa cycl o
(D Cys- Pa | - D Trpodificatiénss withinr thBzability of sbinkldie of ordinary skill in the art of

D- 4- NO2- Phe- cyclogP%/s Pal - D- Tr p- Lys- Cys) - Thr- Tyr-N H2; D-4- NQz

Phe- cycl o( D Cys-FERIEAIESEy s oys) - Thr (Bzl ) - NH2;  D- 4- NCOZ

Phe- cycl o( D- Cys-Steg 4D Tr pPrégasatDn@jEmoIJNaQ-thbm-Bw-T W=E-trit@deD-Dy sHNNGH-

NG Phes oyl o D s PaloBOH AT A BRCA TS BTN RN 2 45 o - eycl o

é D- Cys- :Dal( D-Dg/r r pPLlysD_C}/rspl%ﬁ';mégglyliwn;gé?ylTphenﬁlﬁ;cetamldo -norluacyl-4-
ro-cyclo s- Pa r s d.:iH; Zhai TYT -

Cpa- cycl o(D- Cys-Pal - D Tr p- Qﬁb Nal - NH2; 2s

Ser (Bzl ) - cycl o( D- CysRipllantider MBHA sesity §yovphiochsm.- IRER2;San Diego, CA), 1 g,

(T)aeg-cycl o( D Q@yss Prﬁfﬁdlg: WE?pI‘aX@d P‘rgé%nvgésfeﬁg ZI_R\;I-X)I'\IofWodeI 90 peptide
(A) aeg-cycl o( D Cys- Pal Tr p- Lys- Cy

(G aeg- cycl o( D- eygth%erwyﬁwegi )ech'H-rO(ili'flﬁ Kl‘%)l Tippeptide synthesizer

(T) aeg- cycl ofdD>- Gy p%d?a:hm@de Pertard-thd followiRp (&¥ction dydle: NH2; WO 00/ 75186 -73

PCT/ US00/ 15396 Dimethylformamide;

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

benzotnazol-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) to (c) in the above wash program. The



{T)aeg-cyclo (D Cys-Tyr-D Trp-Lys-Cys)-Thr(Bzl)-Tyr-N H2;
(T)aeg-cycl o(D Cys-Phe-D- Trp-Lys-Cys)-Thr (Bzl)-Tyr-NHz;

(T) aeg- cycfwpDe/us6 ( T) aeg- D- Tr p- Lys- Cys) - Thr ( Bzl ) - Tyr - NH2PCT/US00/15396
(T)aeg-cycl o(D- Cys-Pal - D Tr p- Lys-Cys) - Ser (Bzl ) - Tyr-NHz; s
(T)aeg-cycl o(D- Cys-Pal - D- Tr p- Lys- Cys) - Phe(4- O Bzl ) - Tyr - NH2;
(T)aeg-cycl o(D Cys-Pal - D Trp- Lys- Cys) - A5c- Tyr - NHZ;

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

D- Cpa-cyci o(D- Cys- (T) ae DTr Cys).- Thr ( Bzl

(C) aeg- c(D- Cys- fgeBE %‘&i)/%'f-m??TAP*C ghen © ﬁ‘%}?d AP F’Esc”be%abm’e It
D Cpa- c( D- Cys- Palas RBridd pndgrsa&ua(s)Thr(le) Tyr - NH2;

(T) aeg- c( Pen- Pal - DT Thr I D .
(T)aeg-c(D Cys-Trp- [Sf @{ [’_i?g%mf-‘%% yX#g/wewupled successively to
(T) aeg- c( D Cys- Recpéptiie ped;uysse B @ysgldh by Bad }saﬁﬁgrpfd\ﬂelaure Fmoc S- Tntyl -D-

B L

(T)aeg-c(D Cys- Ba/ingAﬁﬁEpVbcamm Bra€\spljt Eind (0Be | pprtibprcopigqg with Fmoc-S- Tntyl

T) aeg-c( D Cys- h
(T)aeg-o(D- Ors- Faty D eHR-EhB. .o 1R QUBIH YR haT it ang one
(T) aeg- c(D- Cys- Pawttommpplequgm[frnygwhr ABet yvasnrrg/mutNmMFz(@ x 10 mL, 1
T) aeg-c(D - T
E Tg aeg- CE o g:- Rgrllut%e%éfg alfgs e $R§&§ﬁ g‘heTé;;/dr?nMd resin weighed 0.242
(C) aeg-c(D QPs- Phe-D Trp-Lys-D Cys) Thr ( Bzi ) - Tyr - NHzZ;
| na- ¢( D Cys- Pheskpl?:p- Ly ordgafation of HINBZYD-Ey ‘LyMBY-Cys-Abu-Nal-NH,

c(D Cys- Phe-D- Trp- Ly Thr r NHZfNHE
| np- ¢( D- Cys- Phe- DTrﬁ“eLE/é}@ g%ﬁi’%é{ 1 PP, Ni@24 g, 0.087 mmole) was
Nua- c( D- Cys- Pheﬂ'lBte'Hrqth_ySreDalppE))a?édrs(oﬁmbh -oTSTFAIXHQ mL), phenol (0.5g), H,O

ER Zgg: Eg: : gg g @j/i n@).ﬁng ttggpr@y ] r}el.;q %rgé %t r?ﬁrl% t%’g?gfamre and stirred for
(©) aeg- Phe- ci6D- Gpwtlz/l'lnqwtyléxdesﬁys& Was eBaporatéy undddSedused presgure® #5186 - 74

(T)aeg-D Trp-c( | - - - utlcally
acceptabl e salt Dgy&e/er%g(??'. %@/‘&%ﬁ}?%@ﬁ;)hﬁ%g %%edgg%®§?@%%%g cl aim 8,
wherei n sai d coRprRligedwass PEcipdated diilieged dherwashadwitla dry ether. The crude

Ega Nglycl:% IDOEA[’S Zb’trdeDvHsO ih)éﬁ @é%%lvé\&'ﬂllm'\' HZ-nL of CH,CN/H,0/0.1N  HOAc

Ac- D- Phe- cycl of Wém*romtbfq'io&eew t@@)’d'ﬂﬁl OM—WP maEKATRIGXT tesip. Fhe o (

D- Cys- Tyr - D-2br priisture-vidsSstirrell oderight Bhdthen filtered. The filtrate was evaporated

3— ngcfg?::)?(q?;o{eila-r%w%o@ g @g%deﬁ\laq\lakﬁolumn (22-250 mm) of microsorb

D- Nal - cycl o( D- Cyetadguyisilankr siliday(s ufay, ool -dyHution with a linear gradient (30%
D Phe- cycl o(Q/s p r [.- NHz

Phe- cycl o( D- Q/s 35/ D-ﬁr'ﬁm yg) %%et%éplel\,pdyater er(I\?vlguB_h bq\bfolvents have
Phe- cycl o( D- Q/SOTI)% -tifiubroncktic -abds ) -AxadtioNiHayere examined by analytical high

A LS B B g s B > 10
Cpa- czcl o( D- CysPr@y- qun*}gzﬁ afythg qtmqngjnoyn wgter gavez]0 mg of the product
D- 4- NQZ- Phe- cychLo Dy fﬂﬁ+ ‘p@WIérPThé!spr%) w-gg_rlt r let%ﬂ"_lz_o neous by

D- 4- NO2- Phe-cycl o

D- 4- NOz- Phe- cyc HB@CEQ@@C'W?'D@M mg,sm@tsq& imedistely atme« mRHz 1684802
Phe-cycl o( D- Cys- Pal - D- Tr p- Lys- Cys) - Thr (Bzl ) - Tyr- NH2; D-Nal -cycl o
(D-Cys-Pal -D Trp-Lys-Cys)-Thr(Bzl)-Tyr-N H2;

Pro-cycl o( D- Cys-Pal - D- Tr p- Lys- Cys) - Thr (Bzl ) - Tyr- NH2; 2s

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-N H2; (T)

aeg-cycl o(D Cys-Pal - D Tr p-Lys- Cys}-Thr (Bzl)-Tyr-N H2;



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

Ai c-cycl o(D-Cys-Pal - D- Tr p- Lys- Cys) - Thr ( Bzl } - Tyr - NH2; WO 00l 75186 -75
PCT/ US00/ 158080/{51§6z) ) aeg- cycl o( D- Cys- Pal - D- Tr p- Lys- Cys) - TRET/BS0J1S3p¢ - NH2;
(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 ( Bzl ) - Tyr - NHz;

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

(G aeg-cycl o( D- Cys-Pal - D- Tr p- Lys- Cys) - Thr%BzI)-Tyr-NHZ;

(T)aeg-cycl o( D al Sz - - .

(T)aeg-cycl o(D %Eué )rD Iﬂjfl?é Iﬁ Engs?)é (%ééqrﬁ&% f?ﬁr"}??@{ﬁl\ﬁiy?mgos'uon of the

(T) aeg-cycl o( D- @)ysuwmanmrdqamy\mugss@s; Thr ( Bzl ) Tyr - NH2;

(T)aeg-cycl o(D- Cys- (T) aeg- D- Tr p- Ly M s Tyr-NH2; ~o

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

D- Cys- Pal - D- Tr p- Lys- €yaf) tehaioge deripliormgne skilg in the art can easily ascertain

(T)aeg-cycl O(E he egé’én‘t@f Jﬂa‘i’aété/r%mgéf)th% s-g)ﬂr IHM_IRIOH and without departing

(T)aeg- ~ycl of s-Pal - D Tr p- Lys-Cy

D- Cpa-cycl o( D sQf'('T'Q"Qe@P'Dt'Hnﬁ Es@ﬂcy%%feqfhranzmakﬁerafNPE changes and

(A L)) ?%9 cycl of |D gbssddﬁ/’@lngﬁal- EB E?T_Ie_el-b‘ﬁ?_rﬂo@é_@)adig: ft Eé'vénlél;dv_!i_séghﬁl_d;ch?dltlons
C- aeg-cycl o s- Pa r S s)-Thr(Bzl)-Tyr- ;

(T) aeg- cycf o D- Gruspnersmbqglin: 55 ' t]:'RI imSs.

D- Cpa-cycl o( D- Cys- Pal - D- Tr p- Lys- D c,ys) Nal - NHzZ;

(A) aeg-cycl o(D- Cys-Pal -D Tr p- Lys-D- Cys) - Thr (Bzl ) - Tyr-NH2; (C)aeg 20

cycl o(D- Cys-Pal - 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-N H2;

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 ( Bzl ) - Tyr - NH2;

(T)aeg-c(D Cys-Trp-D Trp-Lys-D-Cys) Thr (Bzl ) - Tyr-NH2; zs

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

(T)aeg-c(D Cys-Paf -D Tr p- O n- D Cys) Thr ( Bzl ) - Tyr - NH2;

(T)aeg-~c(D- Cys-Pal - D- Tr p- hLys- D- Cys) Thr (Bzl ) - Tyr-t JH2;

(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 - NHZ, WO 00/ 75186

- 76 PCT/ US00/ 15396 (T)aeg-c(D Cys-Pal -D Trp-Lys-D Cys)-Ser(Bzl)-Tyr-N H2;

(T)aeg-c(D Cys-Pal -D Tr p- Lys- D- Cys) Thr (Bzl ) - D- Tyr - NHZ,;

(T)aeg-c(D Cys-Pal -D Trp-Lys-D-Cys) Thr (Bzl ) - Trp-N H2;

(T)aeg-c(D Cys-Pal -D Trp-Lys-D Pen) Thr(Bzl )-Tyr-N HZ; 5

(C) aeg-c(D Cys-Phe-D Trp-Lys-D- Cys) Thr (Bzl ) - Tyr - NHz;

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

Whf - c( D Cys- Phe-D- Trp-Lys-D-Cys)-Thr(Bzl)-Tyr-N HzZ; |

np- c(D- Cys- Phe-D Trp-Lys-D-Cys) - Thr(Bzl ) -Tyr-N H2;

Nua- c( D- Cys- Phe-D- Tr p- Lys- D- Cys) - Thr (Bzl ) - Tyr-NHz; 10

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



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

(C) aeg- Phe-c(D Cys-D Trp-Lys-D-Cys) Thr (Bzl ) - Tyr-NHZ;, or

(T) aeg- D- Trwoad/m3188/s- Pal - Lys- D- Cys) Thr (Bzl ) - Leu- NHZ; or aP@Hes&Peuti cal |y
acceptabl e salt thereof. 15 17. A conpound according to claim 10, wherein
said compound is according to the formula

cycl o( Tr p- D- Tr p- Lys- Phe(4- O Bzl ) - Phe- ( T)%ﬁ_g) ; cyclo(Trp-D Trp-Lys- Pal - Phe
-(T)aeqg); or 20 cycl o(Phe-Phe-D Trp-Lys-Thr-(T)aeg); or a pharmaceutically
acceptabl e salt thereof. 18. A nethod | jciting a neuronmedin B receptor
agoni st effect in a subject in need t . Wherein said nethod conprises

admi ni steri ng t W24l isclaichedidhj ect an ef fective anount of a conpound

according to claim1l r %Wﬁ igally acceptable salt thereof. 19. A
met hod of eliciting g‘ g\()croratpggrt% m ﬁ‘ﬁ:ae tor agonist effect in a subject in

need thereof, wherei nE'pPp pBtAxdda SORRPIAALAARMNIA AL A RARLtR° WO 00/ 751 86
PCT/ L1S00/ 15396 _77_ said subject an effective anount of a conpound
according to &laim 14 or a pharmaceuticallly acceptable salt thereof. 20. A

met hod of elici td',gg,hamﬁﬁgé[,%qu&eﬁta[,@cs%mﬂge@goni st effect in a 5 subject
in need thereof, wherein said nethod conprises adm nistering to said

subj ect an ef f e&R" appunt of a conpound according to claim15 or a
phar maceuti cal | yhaeGepdgehl & A&t hAt hercepin AA¢ Asmalahodaoiasd iasltAAlg a
somatostatin recegt Qr .agoni at effect I1n a ~o sub,’g?ezé in need thereof,
wherein said metS36 '%dwgeﬂeg ntiy g Aptionaivesyhstiuted W sipYe s afl @M ect i ve
amount of a epngouyaikyeser @, pekyic(h-ai m 16 or a pharnmaceutical ly acceptable
salt thereof. 22..,A nethpd.of_eliciting.a somatostatin recentor agoni st
effect in a -s SUNILEENT HBR THEPLBR o AAaTaNhaGa cHene? AIEE Do REPses
adm ni st eri ng t @opsismgadf &ibpec tAiarrgfAsecAspy Oira @i Glu,dicaa HyprijyeuMac,accor di ng
to claim17 or r QRC ical t sgi.t eReo .0\ ded said
conmpound i s not 6h(l:a;&(gzﬁo Fg%#fpé%%sgﬁg(ﬁg@ZﬁD %@ %&’) égag\fl)g'?a\oerrﬁ&
cycl o(Tr p- D- Tr p- IngsinpaNippirec.- kitic, dby)Tra, 2empi3 T limeft dibsi Golai At ilPRy a SSTR-1 |
agoni st effeqt igy, anig UkPeC fim! ma,essl?,tmé,%&a, WE e’ FaRRiPdiTBRP sl ONTPr | ses
adm nistering to said subject an effecti've anount of a compound according
to claim 14 or é’gb’héﬂ%ﬂ!%t'\ﬂ'ﬁaln!cy C4c, 5-gs, Htgqa, 4-Mqc, Thn, a-Chpa, Cit, Nua,
Pyp and an optionally substituted aromatic a-amino acid;
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.-
s)alkenyl, (C,-)alkynyl, (C,-;)alkoxy, Bzl, O-Bzl, 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, and X°-
Phe Pip, hArg, Bip, Bpa, Tic, Cmp, , Inc, Inp, Nip, Ppc, 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, I-lgc, 3-Iqc,
Cdc, 5-lgs, Htqa, 4-Mqc, Thn, «-Chpa, Cit, Nua, and Pyp;



acceptabl e sat thereof, provided said conmpound is not 25

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

Nal - Tyr - cyc Mg @y718188- Tr p- Lys- D- Cys) - Abu- Nal - NHzZ; PCT/US00/15396
Di p- Tyr-cycl o(D- Cys-D- Tr p-Lys- D- Cys) - Abu- Nal -N H2; Na

| - Tyr-cycl o( D- Cys- D- Tr p- Lys- D- Cys) - Abu- Nal - N H2;

Di p-Tyr-cycl o(D-Cys-D-Trp-Lys-D-Cys)-Val -Na | -N H2; WO 00/ 75186 78
PCT/ US00115396 Nal - Tyr - cycl o( D- Cys- D- Tr p-2ys- D- Oys) - Val - Na | - N Hz;
Cpa- Pa~-cycl o( D- Cys- D- Tr p- Lys- D- Cys) - A3c- Nal - N H2)

Cpa- Pal - cycl o( D- I{)_tl'ﬁt@ L9k Lesanjes) ofase - a@ing - agidselected from the group
Cpa- Pal -cycl o(D- Ebﬁtéts@n rodek’Sh@soP@)\ 194 pd, -MadRackb, and an optionally

(¥ z))aeg-cycl o( D s) A5c- Nal - NH2;

D- Cpa- cycl o( Oys- ﬂ%ﬁ“‘i_%m%—a@//%? 9 - NHz;

Pal - cycl o( D- Cys- Dhé'rl’epr |s¥18 bbtionaly éé&tlhhéd’ Mratic a-amino acid is optionally
Cpa- cycl o( D Cys- DTr

Cpa- Pal - cycl of D- ﬁx}:gn |tr][_)é;% Qf})regfg)sutl%m}ﬂng W&q&ctﬂ_@om the group consisting

cycl o( D- Cys- D- Tr pf thajsgen; A5) ©ASCNNAG, )l (CRRikBall: 3,Gladdmyl, (C,.)alkoxy,
D- Cys-D-Trp-Lys

I
Cpa- Pal - cycl O(D%/%é%agﬁ@hpﬂe@g Bip. B Tic\GIP. . Inc, Inp, Nip, Ppc, Hiic,

Cpa- Pal - cycl o( D- QyisTia; Trpi, Ups Da Oyita) AGab@bd\a@ar NpR, laarinip, Apa, Mim, Thnc,

Cpa- Pal - cycl o( D- r Hil (S r
eliciting a SSTR- |§ap(é)|%_i ??' @/1 %\alg @al%‘eﬂa& A%W E@ééﬁ? h@?%'ﬁo%er ein
sai d net hod oorrpf-iqs&ltv;dﬁﬂm%myﬂtn@ 4—quéfho silfjpectit, AuaeariciRyp; Wdsount  of

a conpound accor di g b ¢ #.M, 46 .sQFneP‘og'aﬁrél?%ﬁg%dcéénééfe@%ﬁ\p{n%%r%uéa't
t her eof provided said con%aund

Ac- D- Phe- cycl o( Dc@pisting of BalrdRal,yis Ofeg) Neh| TrnHBra, Az-PbeNBhe, X -Phe, R™,
| -cycl o( D Cys- TyﬁAr?‘ EprTlEYQ‘ItQ’@)p glal@' Adh F'Ei'nza Thla Bal, Fala, and Pala;

D- Phe-cycl o( D- Cys- Tyr-D- - Nal -

Nal - cyci o( D- Q/s- lsDa-lt‘,) porLyé)sowg)oj mg| QquQally substituted amino acid or of an

ghNal -clycl(ttn}(g@gptﬁsﬁ?}ny?ﬁmuﬂemar@&k d&aEmFﬂd&d 25 D-4-NQZ

e-cyclo s- Pa r v

Cpa- cycl o D- Cys- payhemeif 'dL%’ém%@)S”l?ﬁltétBﬁ Ay '\%?C'Nﬁ?e'ﬁeﬂ frgsp the group

Eﬂe cyc: OE g gs Eadonast_“ll:rrgaotmp Qs - Gh{r (I’BZ/E) tNhg_Aclﬁr ﬂlt‘gdﬂ@g-Acha trans-4-
e-cyclo s- Pa] - I pe.LYS- - - Tyr - ; =NQ= L

Phe- c§c| o(D- Oys- Tyiﬁ’!‘%arr“g?'ii@%@/@e?#m E@Fﬁ%‘y ﬁYqu;s. h%d%g%%fé% 79

[P).C-I-NQ:_TSOO{ 1(539&/4 ﬂ)ifS)ZSP | ﬂbl,eﬁxala/mhﬂé D'-I”@B_?E&hkgul’illa_ﬁ)_adw&P@M) Thr (Bzl ) - Tyr- NH2;

-cyclo S- - r(Bz
Pr o- Cyc?/o( D &s- Pal % [I% cyedl,'\%ﬁ %rﬂp? 8 un ()I.S X pp&naﬂy substituted amino
Cpa- cycl o( D- Cys- Pal aEidTs pptlgya”y@pb}ztntﬂedénﬁlblaaaNHIR‘Mﬂw S

Ser (Bzl ) -cycl o( D- Gy I

(T) aeg- cycl o( D- Q/s ? A's a? -gbfanaMf %Q%J%grﬁét*%%w acid is optionally

(O aeg-cycl o( D- ngsubamtutgdwlm Qg@ oqugc)re Tubstitueits eagly indepepdently selected

Ai c-cycl o( D Cys- P h YN

ANRATA q/zf;olgg'tﬂ_é Fhrwf 09(§an 6 ﬁélb ;Bzrfloz,"BH (G, (€.

(A) aeg- cycl o@D qs)@sanyb(eﬁmblhyyﬁ @}}s : hlaOE'; yr - NHz;

(O aeg-cycl o( D- Oyas i@%'bsQnTRp Ay Sadey MCTK&( RG& )Ab-EYNH\'HZAIa Bpa Cha Deg

(T)aeg-cycl o( D Oé Pal D-Trp-Lys- ? Tyr %T P/cl of

D- Cys- Tyr - D- Tr p- 9ga d;l)gs euHNad B‘Q?)P"Py arNﬁzr Ser(Bz Thr, Thr(le) p, Va Pa

ER aeg- cyc: OE g PSP enb- Xt lpljl_é-)és afyphionbhy ﬁ_lﬁ!islhﬁné&/ﬂ) - dWiti2 isome® of an amino
aeg-cyclo - Thr

(T) aeg- cycl o( D- %@d% ')Fath'ﬁ" {hgsﬂf )%/@) ing2 %%P?;Klﬁﬁ% &40 o

(D Cys-Pal - D Trp-Lys-Cys) - Phe(4 O Bzl )-Tyr-N Hz;

(T)aeg-cycl o( D- Cys-Pal - D- Tr p- Lys- Cys) - A5c- Tyr - NH2;

(T)aeg-cycl o(D- Cys-Pal - D- Tr p- Lys- Cys) - Abu- Tyr- NHZ; or 20

D- Cpa-cycl o(D- Cys-(T)aeg-D Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH2. 25. A

pharmaceuti cal conposition conprising an effective anmount of a conpound

according to claim1 or a pharmaceutically acceptable salt thereof and a

pharmaceutically acceptable carrier. 25 26. A nethod of treating a disease

in a subject, said nethod conprising adm nistering to said subject a

therapeutically effective amount of a compound of claim1l, wherein said

di sease is selected fromthe list consisting of |lung cancer, glionm,

anor exi a, hypothyroidi sm



WO 001 75186 -80 PCT/ US00/ 15396 hyper al dosteronism H. pylori proliferation,
acronegal y, restenosis, Crohn's disease, system c sclerosis, external and

i nternal pawoneztisc pseudocysts and ascites, VIPoma, nesiBeRVAHE6 s,
hyperi nsul i nism gastrinoma, Zollinger-Ellison Syndrone, diarrhea, AlIDS

rel ated diarrhea, chenotherapy s related diarrhea, scleroderma, Irritable
Bowel Syndrone, pancreatitis, small bowel obstruction, gastroesophageal
reflux, duodenogastnc reflux, Cushing’ s %yndrome gonadot r opi nonm,

hyper par at hyr oi di sm ves' Disease, bet uropat hy, P s di sease,
pol ycystic ovar faﬂ?'gégé% ransA- 6f"8h%a'?{é'ér edffﬁt 5'2‘69,' EF'B’ui[ém" ﬁgnbfﬂ ngi ona,

cancer cachexi aSataQ Aatd IThea athis, wpsilensmmﬂalapmetr@handlsmle dhyipodrainsi on,

pani c attacks, GH_ secr TSH secretin denomas,
prol actin secreti %rﬁu?;l&gﬁ%'grag%?aﬂ%gs?g e a@l gcaa%doﬁo ol JB¥i% ﬁbl litus,
hyperli pi deni a, i sislifutedi witheRisndiR?j t y, Syndr one X, angl opat hy,

prol i ferative r gbk RORALMYor (A8 ANEARLENTR o NEPRLRDELAYs (IRSH hByBCI ¢

secreti on, pept IC ~S U er OoCu aneous a, pancrea ut aneous
fistula, DunpingonssigohB," amensiopalklisabstided eypmatiomeamipancdclysi hCs,

gastrointestinalp e nt oS
allograft refecti ggﬂ{?r t%ef/tgarsgljg rgégéléﬁ’égﬂg QJ‘SWT g%]et,ﬁllé)trga%
gast r oi nt est i nalAalg) Eb@ﬁ ngia, BaleEdlgyanddiath; opi oi d overdose 20

I25A AHL. A Ay . ApddisPatsentdr thed DO LACoRerSorAR - ahimcadld Feibbibl ASmANd fhoflp - AFL &R AY

n. Al . AHL. Al HO. As9nsisiing &f BY', apeptignally sybstitated akomatipye-anine a0id, A3caf4e. Al . AF[ . AS
[QHk ﬁgEAZ 25§ AbcAAec Abu Aib, Aic, B-Ala, Arg, Cha, I[De GAabLa lle, Leu, Nle, P:l ZrHo —
n
Al 2. ASE. A[ & . e’ %’bEﬁAﬁH'@%)\é@ '%‘F ﬁ?'aAy“ath EZ% Ti
b4 dryYS (F Palb/] eArh CBip CB Pal, Ga X%
a] (Z:SS/J] cal caJ] gg] a]ld],]ca]:zI cbfcg]?af?%%?]cgafcgﬁ %Qal] ctaU] ca] catl ca] caVlcale
s s+ Kool ot P Bt & T Bl 67 Bh 3Bion o spetad rapchg @9HBay ca ca ¢
a] cg])ggllJ]sga] Ba] cahqlsila]; crﬁ]&’a]ﬂma] Fhec &lPba] Xaflon ]| N B} SetcérBel)cdhcal] cal cal
ca
444$45404Y444483 058 0SB AUYS Bip-liE 16, DB) 82/ 4212 2] g Bal 13312 4] ca] ca)
a] caU] ca] ca] ca] ®ajga] ca] ca] cal ca] ca] ca] ca] ca] caU] ca] ca]ca] ca]ca]ca]ca]ca]c -
a] ca ! 909" <>>F? GACAVABsent oL the D- or L- lsomer of an amlno acjd selected from the

EEEE( FAF9FHFF_GL MW MMOQRSF | wr nhc’\Y ca cal cal ca] ca] cazl)ca ca] cal] ca]

ca] c”a] ca] ca] cag]%'a] eensjsting c?é]%a] Map.c éal] r]"ca é]zﬁaﬁéa] ¥ (5#a]'¥a] caU ca

SSST e(4-O- le) F -Phe, and X5-Phe, and an optlonallz Us]u]bstltut]ed abo]matn]c o- 1 cal cal
ca] caU] ca] ca] ca] ca] ca

TTTOU\/\ZZZZZZZ [E [ #\ \Z] 11w ob{vqgl ga\ W e
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obgbwb} bbbb#dDdI e[ere efejereaf ffff] gggghi I mmm| wr mhc Y] e ZU]]]ca]ca]c
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ca] cal] ca] caU] c&Pcand R* each is, independently, (Ci.ipalkyl, (C,.zdalkenyl, (Cup)alkynyl,

2] cal cal ca]Ca UL EAPEEILPEEMLL CRIR P BeHICa PO W?égh%f cal cad ca

~} r Ui sOBO naphthyl-(C, g)alkyl, naphthyl (C,.)alkenyl, naphthyl-(C,c)alkynyl, (cyclo(C

szupkfa[Uje Z ajc C ,%&: caV] ca] ca

c)a] caEJ] ca][ cja] ca%&? %giyga] cg%//F ?ng]a'] fa?Jeﬁ?lU] a(]; Mﬁ)a(b vicaleal

, 6] Vq@=&/ } xsmheaejkgnyhunesptacyel]d el <l ahgterapych-eldaiiend] haleceyeli€al] ca) ca) ¢
aU] cal] ca] ca] cal ca] cal] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca =PSVkr
y7: LORal L} wr mhc”Yj e” ZU] U] c] ca] ca] ca] ca] ca] cal] ca] cal] ca] ca] ca] ca] ca] ca] cal]
ca] caU] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] cal] ca] ca] ca
L}/ vP%~ysni d_ZU] ] ca] ca] ca] ca] ca] caU] ca] ca] ca] caU] ca] ca] ca] ca] ca] c”a] ca] ca]
cal] ca]l ca] ca] ca] ca] caU] ca] ca] ca] ca] caU] ca]ca]ca! */>COx@t! zupkfa\Wd_ZU] ]]ca
] ca] ca] ca] ca] ca] ca] cal] ca] caU] ca] ca] ca] ca] cal] ca] caU] ca] ca] ca] ca] ca] ca]ca]c
a] cal] cal] ca]caU] ca]calca !-2Bk|~ F' ;d~wql gbhjWd_ZU]]]c”a] ca] ca] ca] cal] ca
UV] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] calU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal calUca d*WH v] x <
% n2ztoje [V]]]ca]ca]ca]ca]ca]calcalca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca
] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] cal



]i*.a+tBK~xrmhc”Xj e [V]]]U] ca] ca] ca] ca] cal] cal] cal] ca] ca] ca] ca] ca] cal] ca] ca]
caj ca] ca] ca] ca] ca] cal cal] ca]lca]lca]ca]ca]calcalcalca z ) n
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] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] ca] ca]ca]calca ' - R $USZ$i $% %6 %980
'()))))))))*lupke [Vje [V]]]ca]ca] cal] ca] ca] ca

WV] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] cal] ca] ca] cal] cal] ca] cal] ca] cal]
calcalcaljca **I*E*Wd*,.{.... 0l 225576W68:56

me===>a?d?nfr ???7?} xr mc] V]A]i] cal] cna] ca] ca] caL{gca] ca] c”a] ca] ca] ca] cal ca

] ca] ca] ca] cau] caa)elﬁwhpc%éaeap adgreantiay-Berrpedmetaylc dcyderesyimethyl,

??7EEFF. G JMMWNP~§HHyRHl [;J]h Woblspddz Mg X Xh X} wr nhc’\Yj e [V]]]]]ca]ca]ca]

ca] ca] cal] ca] ca] a]sca] gallg U] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca

] ca] cal] ca] cal] cé R", rabse

thXXXXXXXXXY$YYYZZHréZé|h]e&¢H ké fRTFaﬁW%eﬁn‘% R, @Lz’ct]] haryic@, crkealical cal ca

 cal cal cal caul eal ol ol gal SELST! SabalCThen TR SRS SHhSTE 3 ks ol cal e
oopqg4r | r:sst umxxmﬁehyi}(zgmb)nw chaphbhyil (Cabbikyd] aa;hb]tlc\a-](cg]ﬂllcea]llca]apathgla] cajcalc
Dydyyyys } o -6 BOUMFFOHREME L | capSaramica) calearaamha) oo teTBTBRNR.) cay cay c
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wherein m and n each is, independently, 1,2, or 3, and pis O, 1, or 2;

R is, independently for each occurrence, an optionally substituted moiety of

the formula:
R1 ,Rz 1 2
~N R\N/R
HN Z N
ey L3 Ty
0~ N 0 N N~ N
o r V.
O
N
HN I \>
1 NS
R-l?l N T
5 R* ;
R" is a moiety of the formula
(CHz)q\
19 20 1 6
R'-RERRZ -RY--R¥ (CH,)-RE(CH,)-R™ &
(CH,),

wherein q, r, s, and t each is, independently, 0, 1, 2, 3, 4 or 5;
RY is absent, H, NH, OH, (C,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,e)alkenyl, (C,q)alkynyl, (C,-g)alkoxy, NH,, mono- or di-(C,-¢)alkylamino,
Bzl, and O-Bz!;
R¥is O or absent;
R is (C,~¢)alky! or absent;
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R%is N, O, C, or CH;
R% is (C,-s)alkyl or absent,
R*is N, CH, or C;
R# is NH, O, or absent:
R#* is SO,, CO, or CH;
R? and R* each is, independently, H or (C,c)alkyl;
E is, independently for each occurrence, an optionally substituted moiety
selected from the group consisting of (C,_,,)alkyl, (C,..,)alkenyl, (C,.,,)alkynyl,
phenyl, naphthyl, phenyl-(C,s)alkyl, phenyl-(C,)alkenyl, phenyl-(C,..)alkynyl,
naphthyl-(C,¢)alkyl, naphthyl-(C,¢)alkenyl, naphthyl-(C,g)alkynyl, (cyclo(C,.
7)alkyl)-(C,¢)alkyl, (cyclo(C,,)alkyl)-(C,.¢c)alkenyl, (eyclo(C, p)alkyl)-(C,.
salkynyl, heterocyclyi~(C,,)alkyl, heterocyclyl-(C, )alkenyl, heterocyclyl-(C,.
Jalkynyl, 1-adamantyl, 2-adamantyt, dicyclopropylmethyl,
dimethylcyclopropylmethyl, 9-fluorenylmethyl, and benzhydryl;
wherein the optionally substituted moiety defined for E is optionally
substituted with one or more substituents each independently selected
from the group consisting of halogen, OH, Bzl, O-Bzl, NO,, CN, COOH,
and SH;
X° is halogen, NO, OH, (C,-palkyl, (C,-)alkoxy, mono- or di-(C,-
¢)alkylamino, Bzl, O-Bzl, NR°R'’, or CN;
X'is H, (C,galkyl, (C,¢)alkenyl, (C,¢)alkynyl, indolyi, imidazolyl, 1-naphthyl,
3-pyridyl, optionally ring-substituted benzyl, or a moiety which corresponds
to the side-chain group of Arg, Leu, GIn, Lys, Tyr, His, Thr, Trp, Phe, Val,
Ala, Lys, or His;
wherein said optionally ring-substituted benzyl is optionally substituted
with one or more substituents selected from the group consisting of
halogen, OH, (C,)alkoxy, mono- or di-(C,_s)alkylamino, (C,_) alkyl, (C,.)
alkenyl, (C,,) alkynyl, and NR°R"®;
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10% h& ()-! I 109%C& ()-! ~l 10%h& ()- 10BB 10BB
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10hh01z112h33aBHh QA0 (C,.)alkynyl, phenyl, naphthyl, phenyl-(C,o)alkyl, phenyl-(C,
c)alkenyl, phenyl-(C,c)alkynyl, naphthyl-(C,¢)alkyl, naphthyl-(C,,)alkenyl,
naphthyl-(C,galkynyl,  (cyclo(C,,)alky)-(C,g)alkyl,  (cyclo(C,,)alky)-(C,.
5 galkenyl, (cyclo(C,)alkyl)-(C,¢)alkynyl, heterocyclyl-(C,,)alkyl, heterocyclyl-
(C...)alkenyl, heterocyclyl-(C,_)alkynyl, 1-adamantyl, 2-adamantyl,
dicyclopropylmethyl, or dimethylcyclopropyl methyt,
X*is H, OH, or NH,; and
X is halogen, NO,, CH,, OH, Bzl or O-Bzl;
10  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,
15 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
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 disulfide bond with AAY,
AAZ can be D- or L-Hca only when AA' is absent;
when one of R! or R? is E(O),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 formula (l) 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,;
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10hh! " " 10%t| 4| & () - '1:~4-083,-Phe-Tyr-cyclo(D-Cys-D-Trp-Lys-Cys)-Abu-Thr-NH,;

Ac-L-4-NO,-Phe-Tyr-cyclo(D-Cys-D-Trp-Lys-Cys)-Abu-Thr-NH,;
Hca-Tyr-cyclo(D-Cys-D-Trp-Lys-Cys)-Abu-Thr-NH,;
D-Dip-Tyr-cyclo(Cys-D-Trp-Lys-D-Cys)-Val-Nal-NH,,
5 D-4-NO,-Phe-Phe(4-0-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 (l1):
S—S
(R'RY)-AALAAEAAS-AALAA-AAS AATAAL-R®
(i
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, Orn, Pip, 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,
lpa, laa, Inip, Apa, Mim, Thnc, Sala, Aala, Thza, Thia, Bal, Fala, Pala, Dap,
20 Agly, Pgly, Ina, Dipa, Mnf, Inic, I-lgc, 3-lqc, C4c, 5-lgs, Htga, 4-Mqc, Thn, a-
Chpa, Cit, Nua, Pyp and an optionally substituted aromatic a-amino acid,
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, CN, (C,)alkyl, (C,.)alkenyl, (C,4)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, Hca, His, Hyp, Pal, Fs-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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( FAF9FHFFG_GaBVis@hiel of an amino acid selected from the group consisting of Cys, hCys,
5 Pen, Tpa and Tmpa;
AA* is a D- or L-isomer of an amino acid selected 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
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, (C,,)alkenyl,
(C,.o)alkynyl, Bzl, 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, 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*;

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

20 ofCys, 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, A5c, Abc, Abu, Aib, B8-Ala, Arg, Bpa, Cha,
Deg, Gaba, His, lle, Leu, Nal, Nle, Pal, Phe, Fs-Phe, Pro, Sar, Ser, Ser(Bzl),

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

25 Aala, Thza, Thia, Bal, Fala, Pala, and X°-Phe ;

AA® is absent or the D- or L-isomer of an amino acid selected from the group
consisting of R, an optionally substituted aromatic o-amino acid, Maa,
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
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3. A compound according to claim 1, wherein said compound is of
formula (1ll):
§——8
(R'RY)-AALAAE-AAT AAZ AAL AAE- AN AAT-AARAAL-R®
(i
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, Hca, 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-lgc, 3-iqc, C4c, 5-Igs, Htga, 4-Mqc, Thn, a-Chpa,
Cit, Nua, Pyp and an optionally substituted aromatic a-amino acid,
wherein said optionally substituted aromatic a-amino acid is optionally
20 substituted with one or more substituents selected from the group
consisting of halogen, NO,, OH, CN, (C,)alkyl, (C,¢)alkenyl, (C,¢)alkynyl,
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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5 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
acid;
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,
Jalkenyl, (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, trans-4-Acha, trans-4-Amcha, hLys, Lys
and Orn, and, hArg, Bip, Tic, , Htic, Dip, Sala, Aala, Thza, Thia, Bal, Fala,
15  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
of Cys, hCys, 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, Ad4c, 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, 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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r, Ipa[ ,\a{% lmp % ]l\%m 0rhnc Sala, Aala, Thza, Thia, Bal, Fala,
Pala, Dap, Agly, Pgly, Ina, Dipa, Mnf, Inic, I-lgc, 3-lgc, C4c, 5-Igs, Higa, 4-
Mqgc, 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, lnip, Apa, Mim,
Thnc, Sala, Aala, Thza, Thia, Bal, Fala, Pala, Dap, Agly, Pgly, ina, Dipa,
Mnf, Inic, I-lge, 3-lqc, C4c, 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, AA® cannot be a D- or L-
isomer of Thr or of Ser,;

at least one of AA!, AAZ, AA® AA7 AA™ or AA® is the D- or L-isomer of
R": and

when one of X? or X* 1s =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):

25

R-AAT-AAT-AAT- AAL-AAT- AR AAT-AA°
(IV)

wherein
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5 substituted with one or more substituents each independently selected

from the group consisting of halogen, NO, OH, CN, (C,alkyl, (C,
s)alkenyl, (C,-g)alkynyl, (C,-)alkoxy, Bzl, O-Bzl, and NR°R",
AA?is absent or the D- or L-isomer of an amino acid selected from the group
consisting of R, Arg, F-Phe, His, Pal, Phe, Trp, hArg, Pala, Bal, Fala, ,
10  Sala and X°-Phe;
AA® is the D- or L-isomer of an optionally substituted aromatic a«-amino acid,
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, CN, (C,,)alkyl, (C, )alkenyl, (C,,)alkynyl, Bzl, O-Bzl,
15 and NR°R';
AA*1s 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, hLys, cis-4-
Acha, trans-4-Acha, trans-4-Amcha, 4-Pip-Gly, 4-Pip-Ala, hArg, Bip, Tic,
Htic, Dip, Sala, Aala, Thza, Thia, Bal, Fala, and Pala;
20 wherein the side chain amino group of said optionally substituted amino
acid is optionally substituted with R® and R*;
AA’® is absent or a D- or L-isomer of R'", A3c, Adc, A5c, A6c, 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, ,
25 Htic, Dip, Sala, Aala, Thza, Thia, Bal, Fala, Pala, or X°-Phe;
AA® is absent, the D- or L-isomer of R, an aromatic a-amino acid, F-Phe,
Phe, Thr, Thr(Bzl), 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
a-amino acid,;
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5 wherein R*' is (C, )alkyl and s is 1, 2, 3, or 4;
X in the definition of AA? and AA® is halogen, NO,, OH, (C,-»)akyl, (C,-
g)alkoxy, mono- or di~(C,-s)alkylamino, Bzl or O-Bz|,
X° in the definition of AA® is halogen, NO, OH, (C,-palkyl, (C,-;)alkoxy,
mono- or di-(C,-s)alkylamino, Bzl, O-Bzl, or NR°R'?,
10  provided that:
at least one of AA' or AA? is present;
when AA' 1s 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.
15
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

0
20 AA%is absent, Aic, Pal, Phe, F.-Phe, 4-NO,-Phe, Trp, Tyr, Phe(4-O-Bzl)

23
R ) OH
Hal

0
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is Lys, hlys, N- -Me-Lys, Orn cns—4 Acha or 4-Pip-Ala;
5 AA® is the D- or L-isomer of an amino acid selected from the group
consisting of Cys, hCys, Pen and Tmpa;
AA” is A3c, Adc, A5c, 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(Bz!), Tyr, Phe(4-O-Bzl), or absent;

10  or a pharmaceutically acceptable salt thereof.

6. A compound according to claim 5, wherein
AA' I1s absent or the D- or L- isomer of R", Pip or Pro, or of an aromatic a-
amino acid selected from the group consisting of Cpa, Dip, Nal, Pal, Phe,
15 and Ac-Phe;
AAZ is Tyr, Pal, Phe, 4-NO,-Phe, Trp, or absent;
AA®is a D- or L-isomer of Cys or Pen;
AA*1s D-Trp;
AAS is Lys, Orn, or cis-4-Acha;
20 AA°is a D- or L-isomer of Cys or Pen;
AA’ is A3c, Adc, ASc, ABc, Abu, Aic, [,z-Ala, Gaba, Nle, Phe, Pro, Sar, Thr,
Thr(Bzl), Tyr, Val, or absent; and
AA%is R" Thr, Tyr, Nal, or absent;
or a pharmaceutically acceptable sait 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 o-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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amino acid selected from the group consisting of Cpa, Nal, Ac-Nal, Phe, Ac-
Phe, 4-NO,-Phe, and Ac-4-NO,-Phe;
AAZ? s Pal, Tyr, or absent;
AAZis a D- or L-isomer of Cys or Pen;
20 AA»is R", Pal, 4-Pal, Trp, Tyr, Phe(4-O-BzI), or Phe, wherein R"" is (T)aeg;
AA*is D-Trp;
AA®is Lys, N-Me-Lys, Orn, or cis-4-Acha;
AA® is a D- or L-isomer of Cys or Pen:;
AA" is R", ASc, Abu, Ser(Bzl), Thr, Thr(Bzl), Phe(4-O-Bzl), Gaba, or absent;
25 AA™is Nal, X°-Phe or absent; and
AA® is Tyr or absent;
or a pharmaceutically acceptable 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 according 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-O-Bzl), Aic, Gaba, A5c or absent;
AA®is Thr, Nal, or D- or L-Phe;
AA’ is absent; and
20 AAisR™;
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 sait 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 salt thereof.
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20 Cpa-Pal-cyclo(D-Cys-D-Trp-Lys-D-Cys)-Gaba-Nal-NH,,
Cpa-Pal-cyclo(D-Cys-D-Trp-Lys-D-Cys)-Pro-Nal-NH,,
Pro-Phe-¢(D-Cys-D-Trp-Lys-D-Cys)-Nie-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-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
Pro-Phe-c(D-Cys-D-Trp-Lys-D-Cys)-Thr-NH,;
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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,;
Nal-Tyr-cyclo(D-Cys-D-Trp-Lys-D-Cys)-Val-Nal-NH,;
Cpa-Pal-cyclo(D-Cys-D-Trp-Lys-D-Cys)-A3c-Nal-NH,;
Cpa-Pal-cyclo(D-Cys-D-Trp-Lys-D-Cys)-A5c-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)-A5c-Nal-NH,;
D-Cpa-cyclo(Cys-D-Trp-Lys-D-Cys)-A5c-Nal-NH,;
Pal-cyclo(D-Cys-D-Trp-Lys-D-Cys)-Abc-Nal-NH,;
Cpa-cyclo(D-Cys-D-Trp-Lys-D-Cys)-A5c-Nal-NH,;
Cpa-Pal-cyclo(D-Cys-D-Trp-Lys-D-Cys)-83-Ala-Nal-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,;
Cpa-Pal-cyclo(D-Cys-D-Trp-Lys-D-Cys)-Pro-Nal-NH,;
(T)aeg-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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LY109%8& () - sUUV| VW[?%%e cyc%ojleys-Tyr- D-Trp-Lys-Cys)-Thr-NH,;
D-4-NO,-Phe-cyclo(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-O-Bz})-D-Trp-Lys-Cys)-Tyr-NH,;
Cpa-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;
D-4-NO,-Phe-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr-Tyr-NH,;
D-4-NQO,-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(Bzl)-Tyr-NH,;
(T)aeg-cyclo(D-Cys-4-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;
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(T)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Ser(Bzi)-Tyr-NH,;

5 (T)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Phe(4-O-Bzl)-Tyr-NH,;
(T)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-A5c-Tyr-NH,;
(T)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Abu-Tyr-NH,;
D-Cpa-cycio(D-Cys-(T)aeg-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,,;
(C)aeg-c(D-Cys-Pal-D-Trp-Lys-D-Cys)-Thr(Bz))-Tyr-NH,;

10 D-Cpa-c(D-Cys-Pal-D-Trp-Lys-D-Cys) Thr(Bz!)-Tyr-NH,;
(T)aeg-c(Pen-Pal-D-Trp-Lys-D-Cys)Thr(Bzl)-Tyr-NH,;
(TYaeg-c(D-Cys-Trp-D-Trp-Lys-D-Cys)Thr(Bzl)-Tyr-NH,;
(T)aeg-c(D-Cys-Phe-D-Trp-Lys-D-Cys)Thr(Bzl)-Tyr-NH,;
(T)aeg-c(D-Cys-Pal-D-Trp-Orn-D-Cys) Thr(Bzl)-Tyr-NH,;

15 (T)aeg-c(D-Cys-Pal-D-Trp-hLys-D-Cys) Thr(Bzl)-Tyr-NH,;
(T)aeg-c(D-Cys-Pal-D-Trp-lamp-D-Cys) Thr(Bzl)-Tyr-NH,;
(T)aeg-c¢(D-Cys-Pal-D-Trp-Cha(4-am)-D-Cys) Thr(Bzl)-Tyr-NH,;
(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(Bzl)-D-Tyr-NH,;

20 (T)aeg-c(D-Cys-Pal-D-Trp-Lys-D-Cys)Thr(Bzl)-Trp-NH,;
(TYaeg-c(D-Cys-Pal-D-Trp-Lys-D-Pen)Thr(Bzl)-Tyr-NH,;
(C)aeg-c(D-Cys-Phe-D-Trp-Lys-D-Cys)Thr(Bzl)-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,;

25 Inp-c(D-Cys-Phe-D-Trp-Lys-D-Cys)-Thr(Bzl)-Tyr-NH,;
Nua-c(D-Cys-Phe-D-Trp-Lys-D-Cys)-Thr(Bzl)-Tyr-NH,;
(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
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16 A compound according to claim 8, wherein said compound is

according to 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-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-cyclo(D-Cys-Tyr-D-Trp-Lys-Cys)-Nal-NH,;
Nal-cyclo(D-Cys-Tyr-D-Trp-Lys-Cys)-Nal-NH,;
D-Nal-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,;
Ac-D-4-NO,-Phe-cyclo(D-Cys-Tyr-D-Trp-Lys-Cys)-Nal-NH,;

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(Bzl)-Tyr-
Cpa-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,,

D-4-NO,-Phe-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-NH,;

NH,;

D-4-NO,-Phe-cyclo(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,,

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,;
Ser(Bzl)-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr-Tyr-NH,,
(Taeg-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-(T)aeg-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,,

10 (Tyaeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Ser(Bzi)-Tyr-NH,;
(T)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Phe(4-O-Bzl)-Tyr-NH,;
(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,;
D-Cpa-cyclo(D-Cys-(T)aeg-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH,;

15 (T)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-D-Cys)-Thr(Bzl)-p-Me-Phe-NH,;
Ac-(T)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-D-Cys)-Thr(Bzl)-Tyr-NH,;
(T)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-D-Cys)-Nal-NH,;
D-Cpa-cyclo(D-Cys-Pal-D-Trp-Lys-D-Cys)-Nal-NH,;
(A)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-D-Cys)-Thr(Bzi)-Tyr-NH,; (C)aeg-

20 cyclo(D-Cys-Pal-D-Trp-Lys-D-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(Bz|)-Tyr-NH;
(Taeg-c(Pen-Pal-D-Trp-Lys-D-Cys)Thr(Bzl)-Tyr-NH,;
(Taeg-c(D-Cys-Trp-D-Trp-Lys-D-Cys) Thr(Bz!)-Tyr-NH,;

25 (Taeg-c(D-Cys-Phe-D-Trp-Lys-D-Cys)Thr(Bz!)-Tyr-NH,;
(T)aeg-c(D-Cys-Pal-D-Trp-Orn-D-Cys)Thr(Bzl)-Tyr-NH,;
(T)aeg-¢(D-Cys-Pal-D-Trp-hLys-D-Cys)Thr(Bzl)-Tyr-NH,;
(T)aeg-¢(D-Cys-Pal-D-Trp-lamp-D-Cys)Thr(Bzl)-Tyr-NH,,
(T)aeg-c(D-Cys-Pal-D-Trp-Cha(4-am)-D-Cys)Thr(Bzl)-Tyr-NH,;
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10989B& ()-S s°, 1090@)789:9(D1Gys:Ral Tr@iley%l-‘&Per))I hr(BzI)-Tyr-NH,;

5 (C)aeg-c(D-Cys-Phe-D-Trp-Lys-D-Cys)Thr(Bz!)-Tyr-NH,;
ina-¢(D-Cys-Phe-D-Trp-Lys-D-Cys)-Thr(Bzl)-Tyr-NH,;
Mnf-¢(D-Cys-Phe-D-Trp-Lys-D-Cys)-Thr(Bzl)-Tyr-NH,;
Inp-¢c(D-Cys-Phe-D-Trp-Lys-D-Cys)-Thr(Bzl)-Tyr-NH,;
Nua-c(D-Cys-Phe-D-Trp-Lys-D-Cys)-Thr(Bzl)-Tyr-NH,;

10 (T)aeg-Pai-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(BzI)-Tyr-NH,; or
(T)aeg-D-Trp-¢c(D-Cys-Pal-Lys-D-Cys)Thr(Bzl)-Leu-NH,;

or a pharmaceutically acceptable salt thereof.

17. A compound according to claim 10, wherein said compound is
according to the formuia
cyclo(Trp-D-Trp-Lys-Phe(4-O-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 eiiciting a somatostatin receptor agonist effect in a
subject in need thereof, wherein said method comprises administering to
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said subject an effective amount of a compound according to claim 16 or a

pharmaceutically acceptable salt thereof.

22. A method of eliciting a somatostatin receptor agonist effect in a
15  subject in need thereof, wherein said method comprises administering to
said subject an effective amount of a compound according to claim 17 or a
pharmaceutically acceptable salt thereof, provided said compound is not
cyclo(Trp-D-Trp-Lys-Phe(4-O-Bzl)-Phe-(T)aeg); or
cyclo(Trp-D-Trp-Lys-Pal-Phe -(T)aeg).
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
acceptable sa't thereof, provided said compound is not
25 Nal-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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24. A method of eliciting a SSTR-1 agonist effect in 4 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-cyclo(D-Cys-Tyr-D-Trp-Lys-Cys)-Nal-NH,;
Nal-cyclo(D-Cys-Tyr-D-Trp-Lys-Cys)-Nal-NH,;
D-Nal-cyclo(D-Cys-Tyr-D-Trp-Lys-Cys)-Nal-NH,;

25 D-4-NO,-Phe-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-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(Bzl)-NH,;
D-4-NO,-Phe-cyclo(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,;
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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,;

5 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,;
(T)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-D-Cys)-Thr(Bzl)-Tyr-NH,;

10 (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(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,;

15 (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-O-Bzl)-Tyr-NH,;
(T)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-AS5c-Tyr-NH,,
(T)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Abu-Tyr-NH,; or

20 D-Cpa-cyclo(D-Cys-(T)aeg-D-Trp-Lys-Cys)-Thr(Bzl)-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.

25

26. A method of treating a disease in a subject, said method
comprising administering to said subject a therapeutically effective amount of
a compound of claim 1, wherein said disease is selected from the list
consisting of lung cancer, glioma, anorexia, hypothyroidism,
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hyperaldosteronism, 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
5 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,
thyroid cancer, hepatome, leukemia, meningioma, cancer cachexia,
10 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
15  ulcers, 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.
20



