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CYCLlI C PEPTI DE ANALOGS OF SQVATQSTATIN Background of

the I nvention Nati ve somatostatin is conprised of both a 14- 5
am no acid isoform (somatostatin-14) and a 18-am no acid i sof orm
(somat ost ati n-28 Hei man, et al. Neur oendocri nol ogy, 45:429-436
(1987). Becal@? 9ﬁ?he short half-llfe of the native soﬂﬁ?ﬂ@? ﬁQf

vari ous somat ost ati n anal ogs have been devel oped, e.g., for the 10
treatnment of acronegaly. Raynor, et al., Ml ecular Phar macol . 43: 838
(1993). Five distinct somatostatin recgptors have been identified and
characteri zed. Hoyer, et al., Naunyn-Schm edeberg's Arch. Pharnacol .,
350: 441 (1994). Somatostatin produces a variety of effects, 15 including
nodul ati on of hornone rel ease, e. g : gromﬁh hornDne gl ucagon, insulin,
anylin, and neurotransm  prpRkAR S : sPARAEt S have been
associated with Its brndrng ) "ph”’ tC sona ostatin receptor For
exanple, the inhibition of growth hornDne has been 20 attributed to the
somgtostatin type-2 receptor Bad Raymweptign al ., Ml ecul ar

Phar macol . 43:838 (19 LS - Physilen 26855102
(1995)) while the ?%%F |t|on ?slnsu ls éﬂbﬁﬂgﬁ att;?%uted t_.he

somat ost at i rP t HPpEng *P"eic,‘%p‘ﬁﬂf‘(“’sé?ﬁmﬁwwﬂét) 2pd 3518§maning; a&’f‘f
(1993)). It i siposdmmrxbnatdsbatian28hal Heimanjhiethails,sel ective for the

specific SonatﬁéﬁEGéﬂh6é¥¥HHIB§y, 48¢B59083¢ ey .bl BebRisé Nor dgel 1 ed
bi ol ogi cal resggnseehalf_{gga [¢€ g'ﬂ&ti&%‘%&%&tosta@&th gépfr recept or
subt ypes

somatostatin analogs have been developed, e.g., for the

10 treatment of acromegaly. Raynor, et al., Molecular
Pharmacol. 43:838 (1993). Five distinct somatostatin
receptors have been identified and characterized. Hoyer, -
et al., Naunyn-Schmiedeberg’s Arch. Pharmacol., 350:441
(1994) . Somatostatin produces a variety of effects,

15 including modulation of hormone release, e.g., growth
hormone, glucagon, insulin, amylin, and neurotransmitter
release. Some of these effects have been associated with
its binding to a specific somatostatin receptor. For
example, the inhibition of growth hormone has been

20 attributed to the somatostatin type-2 receptor ("SSTR-2")
{Raynor, et al., Molecular Pharmacol. 43:838 (1993);
Lloyd, et al., Am. J. Physiol. 268:G102 (1995)) while the
inhibition of insulin has been attributed to the
somatostatin type~5 receptor ("SSTR-5") (Coy, et al.

25 197:366-371 (1993)). It is preferred to have an analog
which is selective for the specific somatostatin receptor
subtype responsible for the desired biological response,
thus, reducing interaction with other receptor subtypes
which could lead to undesirable side effects.

30 Summary of the Invention

The invention relates to a peptide covered by the
following generic formula:



which could | ead to undesirabl e side effects. 30 Sunmmary

,of the Invention The invention relates to a peptide covered by

t he foll owi ng generic fornul a: WO 97/ 11962

PCT/ US96/ 14230 - 2- RL \

Al- A2- A3- AA-BOPIINYs- A7- AB-A -R3 / 5 R2 i RCRAISG4230

Al is the D or L-isoner of Cys, or Ma; A2 is Asn, d@n, an

al i phatic am no acid, an aromati c am-n acid, .or deleted; 10 A3

is an aromatic am no aci d; A4 is Hs or an aromatic am no aci d;

A7 is Thr, Ser, or an aIipWKtAic am no aci d; A8 is an aromatic

am no acid; A9 is Xthe, D, or, L.iS0 of S;. 1 each of Rl
4:141'2‘3'1‘455’12@?‘ -'fag’éﬁ'é#gﬂ?’a kyl, Cl-20

and R2 is, independently, H,
napht hyl al kg , ad-12 hygoxyal kyl, C7-20 hydroxyphenyl al kyl, C11-20 -

hydr oxynaphthyl al kyl , or 1 where E1 is d-12 al kyl, C7- 20
phenyl al kyl , %1- ?A)i%?pht hyl al kyl , Cl1-12 hydroxyal kyl, 20 C7-20
hy.dr oxypheny! atky? C11- 20 hydroxynapht hyl al kyl ; and R3is

NH2 or NH Y. CH2. Z wher2dg ¥si the Bt-ar L-iseperoofr Gys, mr #Mpai(divalent, e.g.,
straight or branched a, is asn, Gln, an aliphatic amino acid, an

aromatic amino acid, or deleteqd;
10 A, is an aromatic amino acid;
A, is His or an aromatic amino acid;
A, is Thr, Ser, or an aliphatic amino acid;
Ag is an aromatic amino acid;
Ag is the D- or L-isomer of Cys;

15 each of R; and R, is, independently, H, C;_ ;5
alkyl, C,_,p phenylalkyl, C;;_jo naphthylalkyl, C;_;»
hydroxyalkyl, C,_;¢ hydroxyphenylalkyl, Cyy.a¢
hydroxynaphthylalkyl, or COE; where E, is.C;_;, alkyl, C,_
20 Phenylalkyl, C;;_,p naphthylalkyl, C;_;, hydroxyalkyl,

20 Cq_59 hydroxyphenylalkyl, or C,,.,9 hydroxynaphthylalkyl;
and

Ry is NH, or NH'Y-CH,* 2 vwhere Y is a C;_,,
hydrocarbon moiety (divalent, e.g., straight or branched
alkyl group) and Z is H, OH, CO,H, or CONH,; and

25 a disulfide bond 1links the side chains of
residues A, and Ag; or a pharmaceutically acceptable salt
thereof.

In one embodiment, each of A3 and Ag,
independently, is Phe, p-X-Phe (where X is a halogen, OH,

30 OCH;, CH3, or NO,), o-X-Phe (where X is a halogen, OH,
OCH,, CH;, or NO,), pyridyl-Ala, Trp, g-Nal, 2,4-dichloro-
‘Phe, Tyr(I), or Fg-Phe, A,; is His, Phe, p-X-Phe (where X
is a halogen, OH, OCH;, CH,;, or NO,), o~X-Phe (where X is
a halogen, OH, QCH;, CH3, or NO,), pyridyl-Ala, Trp, 8-

35 Nal, 2,4~dichloro-Phe, Tyr(I), or Fg-Phe, A, is Asn, Gln,
Ala, Aib, val, Leu, Ile, Nle, Nva, Abu, Phe, p-X-Phe
(where X is a halogen, OH, OCH3, CH3;, or NO;), o-X-Phe
(where X is a halogen, OH, OCH,, CH;, or NO;), pyridyl-



al kyl group) and Z is H, OH CO2H, or CONH2; and 25 a disulfide
bond links the side chains of residues Al and A9- or a pharmaceutically

accept abl e salt t her eof . I n one enbodi nent, each of A3 and
A8, i ndependently, is Phe, p-X-Phe (where X is a hal ogen, OH, 30 OCH3,
CH3, or N2),w8vusnbee (Where X is a hal ogen, OH, OCH3, ,E%%gﬁg)
pyridyl-Ala, Trp, [err]-Nal, 2,4-dichloro- Phe, Tyr(Il), or , Adis
Hi s, Phe, p-X-Phe (where X is a hal ogen OH, OCHB CH3, or NQ2), o-X-Phe

(whereXis a hal ogen, OH, OCH3, CH3,~ 'N02) "pyridyl-Ala, Trp, [err]-
o "L 8 S PR SRt ) b i 5

VaI Leu IIe

lé}l} ted, xapficAs 1% re ﬁrrsmaf’heﬁ or
NOZ) pyrl dyI Nle, NV&: or\R®bW.// 11962
PCT/ US96/ 14230 a further embodiment, Ag s cys, é%éh YN a’ng g7 e

[erf]-Nal, 2_4-dic Phe I 5= Phe. | d ted,

Thr, Ser, Al 3 Ay btj]n%ﬁ? ‘Eﬂf‘lﬁcl gs) Phe 'I\Pex"WFa ‘é’fe TR, 1s°a halogen, In a

further enbodi @8nt perlig)s. @y (IdacroTrp3 ands Hiad, Phadepmemré ly, is Phe,

p- X- Phe (where axh o] 4 :1.S HIS
(¥hlefedX ﬁéoﬂ%lo en,CoH, Obr o%) CE?:((&)F eélf')'}-fﬁ; Iér ils >

/Figﬁ & X-Phe |§sﬁéW§i °’én€5%eqllo enhﬁm In a stl II

further errbodl ment , A21$saA§;1hﬂdr fmtmerdmem idy PheAsWdor sisPhe, Hi s,
p- X- Phe (whepe adlbted, A, i@lp@ﬂena Qs mie Clﬂ%)s Lickbhe Nh&ep’x é% LS Phe

 hdbpendent |y, bYIGEE, TOhS g TG0 e (), U W, 8 5 T St 12
pepti des of t hiwhese| ¥vimta dwl&se@aeveﬁedonm;ne abdveathrofiiR; and R,,
independently, is H, and R; is NH,.
Below are examples of the peptides of this

15 invention as covered by the above formula:

H,-c[Cys-Phe-Phe-D-Trp-Lys-Thr~Phe-Cys]-NH,
(Analog I),

Hz ~c[D~Cys-Phe~Phe-D-Trp-Lys -Thr-Phe-Cys J-NH,
(Analog II),

20 Hy-c[Cys-Phe-Trp-D-Trp-Lys-Thr-Phe-Cys]-NH,,
Hz-c[D—ch-Phe-Trp-D-Trp—Lys-Thr—Phe-Cys]-NHQ,_
Hy—c[Cys-Phe-His-D~Trp-Lys-Thr-Phe-Cys])-NH,,
Hp-c[D-Cys-Phe-His-D~Trp-Lys-Thr-Phe-Cys ] -NH,,
Hz—c[Cys-Phe—Phe-D-Trp-Lys-Ser-Phe—cys]-an

25 (Analog IV),
Hy=c[D-Cys-Phe-Phe~D-Trp-Lys-Ser-Phe-Cys]-NH,,
Hy-c[Cys-Phe-Trp~D~Trp-Lys-Ser-Phe-Cys]-NH,

(Analog IIIX),
Hz-c[D—Cys-Phe-Trp-D-Trp-Lys-ser-Phe-Cys]-NHQ,

30 Hy-c[Cys-Phe~His-D-Trp-Lys—-Ser-Phe-Cys)-NH,,
Hz-c{D-Cys-Phe-His-DdTrp-Lys-Ser-Phe-ch]-NHQ,
Hz-c[Cys—Phe-Tyr(I)-D-Trp—Lys-Thr-Phe-Cys]-NH2

(Analog VIII),
Hz-c{D-cys—Phe-Tyr(I)-D—Trp-Lys—Thr-Phe-0ys]-NHz,

35 Hz-c{0ys-Phenyr(I)-D-Trp-Lys-Ser-Phe-0ys]-an,

Hz-c[D-Cys-Phe—Tyr(I)-D-Trp-Lys-Ser—Phe-Cys]-NH2,



H2- c[ Cys- Phe- Phe- D- Tr p- Lys- Thr - Phe- Cys] - NH2 (Anal og 1),

.H2- c[ D- Cys- Phe- Phe- D- Tr p- Lys- Thr - Phe- Cys] - NH2 (Analog I1), 20
H2- c[ Cys- Phe- Tr p- D- Tr p- Lys- Thr - Phe- Cys] - NH2, :

H2- c[ D- Cys- Phe- Tr p- D- Tr p- Lys- Thr - Phe- Cys] - NH2,

H2- c[ Cys- PheWRi%3A1962r p- Lys- Thr - Phe- Cys] - NH2, PCT/US96/14230
H2- c[ D- Cys- Phe- Hi s- D- Tr p- Lys- Thr - Phe- Cys] - NH2,

H2- c[ Cys- Phe- Phe- D- Tr p- Lys- Ser - Phe- Cys] =N#&2=-25 (.Anal og IV),

H2- c[ D- Cys- Phe- Phe- D- Tr p- Lys- Ser - Phe- Cys] - NH2,

H2- c[ Cys- Phe- Tr p- D- Tr Barpd CRerAsReRhg hqqﬂz'rrp-l-mnwnq-lqu]-mz
H2- c[ D- Cys- Phe¢aiaide I:)p Lys- Ser - Phe- Cys] - NH2, 30

H2- c[ Cys- Phe- HIS D-Tr ps 2 - Phao -
H2- J D- Oys- Phe- Hi s- D-%rzp Lyssgser ei-:% %}H Rrgrp-Lys-Thr-Phe-Cys]-NHy,
H2- c[ Cys- Phe- Tyr (1) - DHprFLEYS=AR= ~fiKp-Lys—TherRhar Cvis I NH, .

H2- c[ D- Cys- Bhe- Tyr (| ) ]El{p-tys-ﬁﬂ-ﬂ‘kmep&b-wkﬁ-Lﬁé—Thr-Phe-ws]—NH2,

H2- c[ Cys- Phe-Tyr (1) - P
H2- c[ D- Cys- Phe- Tyr(I) s-ger he-Cy Egél_é.ys Thr-Phe-C¥815%H31 92
PCT/ US96/ 14230 Hz-c[ -Cys-Asn-Phe-His -Trp-Lys-Thr-Phe~Cys]-NH,,

Eg c% %/aq/ As 25 PhghPhgh& B_bmc#SSAJMPWQLys—$Mmcﬁ] ~NH,,

c s- Asn- Phe- R ?Fw a%ll;Q ~Ser-Phe- -
H2- c[ Cys- Asn- Phe- Tr p- %—Trgb ch I%P s-Ser-Phe-Cys]-NH,,
H2- c[ D- OysdBsn- Phe- Tr eDchgstﬁn ﬂé@ Nﬁgs-Ser—Phe-Cys]-an,
H2- c[ Cys- Asn- Phe- Hi s- %?cmDbggsmn-mm-ﬂgtﬁ-DNmi‘p-Lys-Ser-Phe—ch]-NHz,
H2-c[ D- Cys- Asn- Phe- Hi g %EE?SLX&M §/—% Nt?s—Ser—Phe-CYSJ-Nﬁzn

H2- c[ Cys- Asn- Phe- Phe- S- Ser P
H2- c[ D- Cys- Asn- Phe- Phé‘—zD‘“[’Pﬁ Y§shansEhsy PrTmzLYS'Ser-Phe-CYSJ-NHz:

Hy~c[Cys-Asn-Phe-Tyr (I) -D-Trp~Lys-Thr-Phe-~Cys]-

15 NH,,
H,-c[D-Cys-Asn—-Phe-Tyr (I) -D-Trp-Lys-Thr-Phe-Cys]-
NH,,
' Hy=c[Cys-Asn-Phe~Tyr (1) ~D-Trp-Lys—-Ser-Phe-Cys]-
NH,,
20 H,-c[D-Cys-Asn-Phe-Tyr (I)-D~Trp-Lys-Ser—-Phe-Cys]-
NH,,

Hy~c[Cys-Phe-Tyr-D-Trp-Lys-Thr-Phe-Cys]-NH,
(Analog VI),
Hy-c¢[Cys-Phe-6-Nal-D-Trp-Lys-Thr-Phe-Cys)-NH,
25 (Analog VII),
Hy~c[Cys~Phe~Cpa-D-Trp~Lys-Thr-Phe~Cys]-NH,
(Analog IX),
H,-C [Mpa-Phe—Phe-D-Trp-Lys-'rhr-Phe-Cys 1-NH,
(Analog X),
30 H,~c[Cys-Phe-Tyr-D-Trp-Lys~Thr-Phe-D-Cys]~NH,
(Analog XI),
H,~c[Cys-Phe-Phe-D-Trp~Lys-Thr-Tyr-Cys]-NH,
(Analog XIIr),
H,~c[Cys-Phe-His~D-Trp~Lys-Thr-Phe-Cys]~NH,
35 (Analog XIII), '



10 N2- C[Q/s Asn- Phe- Trp DTrp Lys- Ser - Phe- Cys] - NH2,
H2- - _r\/cl = DH2

N2- c[ Cys- Asn Phe HIS DTrp Lys Ser-Phe O/s] NH2
H2- c[ D- Cys- Asn- Phe- Hi s- D- Tr p- Lys- Ser - Phe- Q/s]-NHZ,
H2- c[ Cys- Asn-vigermheéx | ) - D- Tr p- Lys- Thr - Phe- Cys] - 15 NH2, PCT/US96/14230
H2- c[ D- Cys- Asn- Phe-Tyr (1) - D- Tr p- Lys- Thr - Phe- Cys] - NH2,
H2- c[ Cys- Asn-Phe-Tyr (1) -D-Trp-Lys- Ser - Phe-Cys] - NH2, 20
H2- c[ D- Cys- Asn- Phe- Tyr (1) - D- Tr p- Lys- Ser - Ph2-Cys] - NH2, H2-c [
%5 I[D?A’e T}F’)L' Di Trp-Lys- W%_Qpﬁﬁeqsigﬁ.] L of ﬁ:ﬁ@akaﬁeﬁﬁi!‘&%]élaomino aci
c S e-[ery - S r
Ho- c[ Oys- Phe- Op3t ]]D"l?l’g’b’et’g}gﬁﬁﬁpﬁﬁ '%:y's]t]ﬁﬂ?é‘] ) g%‘é‘ ‘&
H2- c[ Npa- Phe- PHéhiz Risclpsurer sbard o m-trucmaeogf >e)nﬂ-zui(n) -Co-,
H2- c[ Cys- Phe- TWnda-eEEania Ihéieaec&ﬁ/%f WA’ amin6 Bei®9(ellg., cH; for

H2-c [ Cys- Phe- B, L I ’(S%]JS al o q

Ho: c[ Oys- Phe 3 ﬁi*rr 3% f‘ﬁ *h Fﬁé‘ *’h%?%%ci‘%n:ﬁb %‘?’T‘)‘)ia“m‘ VO
97/ 11962 stands for =N-CH (CH,8H) -CO- if it Piy/4)89/DH4230L-isomer

-5- of Wyshokkhe exception of the N-terminal amino acid, al |

for the st ruct ol sraShfrte 32 8 "8 B &F Lrteamer Bepbonci noof Can
ani no aci d (e. gheref Rois a side chain of an amino acid. Nie, Nva,

10 pyridyl-Ala, Fy-Phe, 2,4~-dichloro-Phe, f-Nal, Abu, Mpa,
Cpa, and Aib are respective abbreviations of the
following a-amino acids: norleucine, norvaline, g-
pyridyl-alanine, pentafluoro-phenylalanine, 2,4~
dichlorophenylalanine, g-napthylalanine, a-aminobutyric

15 acid, mercaptopropionic acid, p-chlorophenylalanine, and
a-aminoisobutyric acid. Tyr(I) refers to an iodinated
tyrosine residue (e.g., 3-I-Tyr, 5-I-Tyr, 3,5-I-Tyr)
wherein the iodine may be a radioactive isotope, e.q.,
1125, 1127, or 3131, An aliphatic amino acid is an e-amino

20 acid having one or two side chains which, independently,
are hydrocarbons, e.g., a straight or branched chain of
1-6 carbons. Examples of aliphatic amino acids include

. Ala, Aib, Vval, Leu, Ile, Nle, Nva, or Abu. An aromatic
amino acid is an c-amino acid the side chain of which has

25 a neutral (e.g., not acidic or basic) aromatic
substituent, e.g., a substituted or unsubstituted phenyl,
naphthyl, or aromatic heterocycle group (e.g., pyridyl or
indolyl). Examples of aromatic amino acids include Phe,
p-X-Phe (where X is a halogen (e.g., F, Cl, or I), OH,

30 OCH3;, CH;, or NO,), o-X-Phe (where X is a halogen, OH,
OCH,, CH;, or NO,), pyridyl-Ala, Trp, f-Nal, 2,4-dichloro-
Phe, Tyr(I), Fg-Phe. Where the amino acid residue is
optically active, it is the L-isomer that is intended
unless otherwise specified. Also, in the above generic

35 formula, hydroxyalkyl, hydroxyphenylalkyl, and
hydroxynaphthylalkyl may contain 1-4 hydroxy.
substituents, and COE; stands for -C=0-E,. Examples of




5 Ala). For the Ntermnal amino acid, the abbreviation stands for

~-NCH(CH2SH)-CO if it is the DO or L-isoner of Cys or

-C(-CH2SH)-CO- if it is the D or L-isoner of Ma, wherein Ris a side
chain of an amino acid. N e, Nva, 10 pyridyl-Ala, F5-Phe, 2,4-dichloro-Phe,
[err]-Nal, AN¥Q9MA982 Cpa, and Aib are respective abbr ePCRUSYI4238f t he
foll ow ng a-am no acids: norleucine, norvaline, [err]- ~ pyridyl -al ani ne,
pent af | uor o- phenyl al ani ne, 2, 4- di chl er-ephenyl al ani ne,

[ err]-napthyl al ani ne, a-am nobutyr| c 15 acid, mercaptopropionic acid,
p- chl or opheny| =@=0riFye ingAude, but e dotodimjted tei ©-hEATOXY—refers to an

i odi nat ed pHeEmfipropicnydugi(a. g. vob-IcHy-CH, e i, FoH) 3:15 1 Tyr)
sherei n the | GLRARGRBeg" AKR%EL) P AROBEE Fofen nerodd by 1Ler],

or I[err]. ne or two

si de chains Mwlﬂ%ﬁ@ﬁ&ehﬁFyeen t‘éﬁéﬂ% SE&PBO?B the gide; chaini ght or
branched chsi rebfresidhetaga(éoys, Mpagnp-Npapfcys, rdmtu—o::y&m aadathéds i ncl ude

Ql Zm fl‘lobacygl tﬁh Sl (#‘J i‘lﬁ’alyheg’glvvvﬁ % %ﬂ}%éa ﬁég aI (e.a. 'no?gglc!?d: i g?

basi c) aromat i¥Pa, C¥fysPX: BsR¥s) oig not, showdy tﬁtBﬁP%* %r%lfé‘!ilst ut ed
phenyl , naph-hmdtm)r iar admbdi dehoted dmralin Byyoanotitex). format ,d\l. go,

i ndol vyl o L R where X
ndolyl) e oogn B A L S I A N R
X is a hal 3§ ﬂ}fi e meaCFBs“B‘Fe?\IO(Z‘)'e'pyFYE!/IPH%F" 'P‘ﬂ:"’ﬁeé'r thenal |
2, 4-di chl oro- two Rrackeps( fpllbbipe®c®here the am no acid residue is

optically active, it igel ggehﬂ.légngf &Etj}ﬂﬁnhﬁaﬁ% &g%p% ot herw se
specified. Also, jin the abo eneric or,mu roxya
hydr oxypheny| a/BAPiE, the rei"r?ﬁgﬁx?ﬁ MR ARy SR é Ammalhy dr oxy .
substituents, suach GesEhR humadspatient)} O 'ﬂhusExalepspﬂides are uséPul7/ 11962
PCT/ US96/ 1&%30111 the treatment of physiological conditions in which the
inhibition of the release of insulin is of benefit, e.q.,
type II diabetes. Also, peptides of the invention having
a Tyr(I) residue can be used to image cells containing
somatostatin receptors (e.g., SSTR~S5). Such peptides of
20 the invention can be used either in vivo to detect cells
having somatostatin receptors (e.g., cancer cells) or in
vitro as a radioligand in a somatostatin receptor binding
assay.
The peptides of this invention can be provided in
25 the form of pharmaceutically acceptable salts. Examples
of such salts include, but are not limited to, those
formed with organic acids (e.g., acetic, lactic, maleic,
citric, malic, ascorbic, succinic, benzoic,
methanesulfonic, toluenesulfonic, or pamoic acid),
30 inorganic acids (e.g., hydrochloric acid, sulfuric acid,
or phosphoric acid), polymeric acids (e.g., tannic aciq,
carboxymethyl cellulose, polylactic, polyglycolic, or
copolymers of polylactic-glycolic acids).
A therapeutically effective amount of a peptide
35 of this invention and a pharmaceutically acceptable
carrier substance (e.g., magnesium carbonate, lactose, or
a phospholipid with which the therapeutic compound can



-C=0G-El include, but are not linmted to, p-hydroxy- phenyl propi onyl
(e . -COCH-CH-CoHA-OH) _and . __phenyloroni anyl Ln the formila set
forth herein, the di sul fi de bond between the thi ol group on the side
chain 5 of residue Al (e.g., Ma, D Ma, Cys, or DCys) and the t hi ol
group on thewo@aisshai n of residue Ag (e.g., Ma, D Mo aperibdsndese D CVS)

I's not shown. A peptide of this I nvention is also denoted hereln by
~another format, e.g., H2- [ Cys- Phe- Phe- I;-Trp Lys- Thr - Phe- Cys] -NH2, with
the two 10 dISU|fIde bonded resi dues (|. ., Cys) placed between the t wo

brackets fol | opbPf aCmicelle) togetnzbefeﬁatadﬁfeﬂpeﬁk&cle s5 N be
used to I nhi b|t the rﬁ]lgast ot n‘s:ul | %J%S %a rmm"ral such as
a human patlen{? @&91 3’és apau %Ef?ﬁ 8% reat nent of
physi ol ogi cal eénmwmtiqn vﬁﬁ-a’nt prally; rnintxavencusiyy he rel ease of
insulin is of 'Bﬁi\ﬁédémﬂnf,, pulmonaeity, dv@@mmy,%%scuaeﬂéémgr of the

i nvéntion havi g@n be .us to.i contalnlng
somat ost at i n aé/ H‘)f's %’c[r“c)pho%%:ggg} Yo Th %gﬂt&?ygeﬂﬁﬁff %h&ention
can_be used elﬁm)w% inmﬂdoq;ettbetmti@- Mmlsohﬂ:m,atam receptors
(e.g., cancer e@é@)e Qdari lbe coditeAOwHEh aa IAflistandandapibfe SE¥TAL OSt At i n

receptor bindi 'Eﬁﬁf ent.ides f th| S, ]l nvention can be
provi ded in 25 e TS >"-Th pﬁ’omﬁaceu%l cgﬁ& Q‘%‘ F% sX ‘ij rExarrpI es

of such salts inkeskinal, anzymes,ip theis Q‘B"sc I$§§Ea°h fox e dexiod or gani c
aci ds (e. Q.10 asfttime |safifiiciemt ebcallow Cihe |cbmpﬁaﬁtionaescﬁd§§3, succi ni c,

benzoi c, ”ﬂhﬂﬁ)@gﬁﬂé&’%‘{m £8bUERETULL A e 0" 1AZBLEREC! B 30 | o7 0aNI €

acids (e.g., orl c aci osphorlc acid),
pol ymeri ¢ aci %’?‘Umt Gempogdtdon °a"teﬂfllﬁ9<§\?etlﬁy1~‘-h9ef¢m0§-’ea pol yl acti c,

pol ygl ycolic, biodegreniakilerersnohbpodedrudable]systhifiedréifdase A
ther apeut i cal '?’H\Ileacéio ﬁ@g%ceéaﬁea&otdzd%%éa@ﬁswi&' nvention and a

phar maceut i caI %yé‘ccs&prt a carrier substan nesi um
car bonat e, ©B-ph&€Bhot 1% d Unik- hPﬂFrPEﬁst ?\e”h?rli?péaﬂl c
conpound Can 4,767,628 and PCT Application No. WO 94/00148.
Continuous administration can also be obtained using an
implantable or external pump (e.g., INFUSAID™ pump) to
- administer the therapeutic composition. The peptide can

20 be administered prior to bedtime of the patient.

The dose of a peptide of the present invention
for treating the above-mentioned diseases or disorders
varies depending upon the manner of administration, the
age and the body weight of the subject, and the condition

25 of the subject to be treated, and ultimately will be
decided by the attending physician or veterinarian. Such
an amount of the peptide as determined by the attending
physician or veterinarian is referred to herein as a
"therapeutically effective amount."

30 Also contemplated within the scope of this
invention is a peptide covered by the above generic
formula for both use in treating diseases or disorders
associated with the need to inhibit insulin release,
e.g., type II diabetes, and use in detecting somatostatin

35 receptors, e.g., radioimaging.
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- forma mcelle) together forma therapeutic conposition (e.q.
a pill, tablet, capsule, or liquid) for adm nistration (e.g., orally,
|ntravenousl transdernal |y, pul nonarily, vaginally, subcutaneously,
5 nasal ly, {?fﬂﬂﬁﬂiﬁzetlcal ly, or by intratracheally) to a PCTH3¥J423¢ in
need of the peptide. The pill, tablet, or capsul e can be coated with a
subst ance capabl e of protecting the-conposition fromthe gastric acid
or i ntestinal enzynmes in the subject's stomach for a period 10 of tine

sufficient to allow t hetheRptratures apdpadeantages, Gfythecprerentt he

subj ect's snal linvahtibnneiliﬂm appareatapeoh i the @emdiledodeseniptsson be i n
the formof a g dafal 0" Nonbi odegradabl e sustai ned rel ease
formul ation fof Su aneous Or I'ntramuscul ar 15 administration. See, e.g.,
U S. Patents 3,773,919 and 4,767, 628 and PCT Appllcatlon No. WO

94/ 00148. Conti nuous peta 1 1-Tes e Txple @h Usi Nng an

i npl ant abl e or extern . F I Oa ster

t he ther apeuétjl C._Co og#.}tll (L)%Pn#%sqs D ygg%a%%&be ag ):%II‘S'[EI‘ eﬁﬁ’%}%r to
bedti me of thethiFi dpvention are vel h¥ighin the 2kiddtyqeTop PRESOR Rfnt

i nvention f erdinasgyi agilhelzﬁlmueaﬂ‘ent mnmkswhma othéredséprsll

vari es dependi d t he body
wei ght of the gggﬂ{l?{!ai COI’I%I tal glﬁ%é &?&% he st&g veagﬁ% réeat ed,
and ultlnatelymﬁFPF“ﬁeas c?ﬂﬂﬂﬂﬁ&j updergtoad t ) A%y Fh éPéﬁYo?kl
veterinari ato $nchhe amt twodhiichofthtibe ipeentimn deicdaiyer m Akdopyalhe

at t endi ng megfaewﬁsy%ﬁdn%aabgﬁleétwﬁ@r "t en®sChRa ot

"t herapeuti cal ective so contenpl ated within the
scope of this T Fﬁ?ﬁﬁ??cﬁFﬁk&??eﬂeBFFﬁénc%V%r%RFQ5?°Fﬁ§e§b e generic

formula for borhfe:enca.treatlng di seases or disorders associated wth

the need to inhibit ingglid KAl;RREA thatCole skiiNRd indtRRCLLE c&d USE in
detecting sonangL téﬂ the description herein, utilize the present
invention to its fullest extent. The following specific
embodiments are, therefore, to be construed as merely
illustrative, and not limitative of the remainder of the

disclosure in any way whatsoever.

20 Synthesis of Somatostatin Analogs
The synthesis of short peptides is well examined
in the peptide art. See e.g., Stewart, et al., Solid
Phase Peptide Synthesis (Pierce Chemical Co., 24 ed.,
1984). The following is the synthesis of Analog I.

25 Other peptides of the invention can be prepared in an
analogous manner by a person of ordinary skill in the
art.

Benzylhydrylamine-polystyrene resin (Advanced
ChemTech, Inc., Louisville, KY) (1.1 g, 0.5 mmole) in the

30 chloride ion form was placed in the reaction vessel of an
Advanced ChemTech ACT 200 peptide synthesizer programmed
to deliver the following reagents/solvents: (a) methylene
chloride; (b) 33% trifluorcacetic acid in methylene
chloride (2 times for 1 and 25 min each); (c) methylene



35 receptors, e.g., radioimaging. WO 97/ 1192

PCT/ US96/ 14230 3 O-her
features and advant ages of the present i nvention will be apparent from
~the detailed description and fromthe clains. Det ai | ed
Descri pti on gyobiagedrnvention 5 The synthesis and Userassos14230
somat ost ati n anal ogs of this invention are well within the ability of a
per son of ordinary skill in the art. Unless defined otherw se, all
technical and scientific terms used heréi f have tfhe same meani ng as

comonl y under shagdsly, oga) {euwamr(xgzt%iﬁ yidhd Lriie 18kl hRaWpEgh this

I nvention bel on fhl_i s, patent appl'ications,
patents, and ot rtrleFEY%?’é’rfé%si C5REEMerein are i ncorporated by
ref erence. The newtdilized riesinowvas sitiitred withhBoar$-4&an, 15

?a|S|ed ?n tthe dgiethly mfbhfmybecﬁ rhnandfulségrbﬁﬂéummmmel @\.teatm?néo Its ]
u es exte ollo (S el ore 0 De
construed asgmﬁ‘é@ %%?ﬂ?% r388 f\%%rbfq?nqrg%e PSPR'E{?%HW nder of
t he di scl osmnpnaaiasj mimssm cycled thnoughsisteps tahetosifitin

Anal ogs in thIthévatxPé‘én %z@‘gr’iﬂor tTﬂépfdﬂ%%ih% \Qﬁhhoe&éﬂ@w in
the peptide art,, See

ep
Synthesis (Pi erlde® Cﬂ@ﬂ?‘gél Vg'ﬁf‘ é’d"npged ﬁ‘y?ﬁﬁ“i']’ﬁé‘yfg gﬁnﬁa‘?% t he
synt hesi s of Apxioggdureps @mhmechd@sbeﬁler@hmvmvn can be prepared

in an angb 0 Pansy 1B RPEArbonyL 15s5 0 Boelp o Nos-iel,| BbB-PRE, ana
Boc~S-methylbenzyl-Cys. After washing and drying, the
completed resin weighed 1.6 g.
The resin (1.6 g, 0.5 mmole) was then mixed with
anisole (5 ml), dithiothreitol (100 mg), and anhydrous

15 hydrogen fluoride (35 ml) at 0°C and stirred for 45 min.
Excess hydrogen fluoride was evaporated rapidly under a
stream of dry nitrogen, and the free peptide precipitated
and washed with ether. The crude peptide was then
dissolved in 500 ml of 90% acetic acid to which was added

20 a concentrated solution of I,/MeOH until a permanent
brown color was cobserved. Excess I, was removed by
addition of ascorbic acid, and the solution evaporated to
a small volume which was applied tc a column (2.5 x 90
cm) of SEPHADEX™ G-25 which was eluted with 50% AcOH.

25 Fractions containing a major component by ultraviolet
(UV) absorption and thin layer chromatography were then
pooled, evaporated to a small volume, and applied to a
column (1.5 x 70 cm) of VYDAC® octadecylsilane silica
(10-15 pum). This column was eluted with a linear

30 gradient from BO percent A and 20 percent B to 40 percent
A and 60 percent B where A is 0.1% trifluoroacetic acid
(TFA) in water and B is 79.9% acetonitrile, 20% water,
and 0.1% TFA. Fractions were examined by thin layer
chromatography (tlc) and analytical high performance

'35 liquid chromatography (hplc) and pooled to give maximum
purity. Repeated lyophilization of the solution from



art. Benzyl hydryl am ne- pol ystyrene resin (Advanced Chentech,
Inc., Louisville, KY) (1.1 g, 0.5 mole) in the 30 chloride ion formwas

pl aced in the reaction vessel of an Advanced Chenifech ACT 200 peptide
synt hesi zer programed to deliver the foll ow ng reagents/solvents: (a)
nmet hyl ene  WOIa1%62e; (b) 33%trifluoroacetic acid in netRET8ISes/14230
chloride (2 tinmes for 1 and 25 mn each); (c) nethyl ene WO
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- 9- chloride; (d) ethanol; (e) nethylene chloride; and (f) 10%

triethyl am ne vateshigave GSnmg of the produfite ascat whiteedfyuffin was stirred
with Boc-S-4- ﬁ:owd@.t hyl benzyl - Cys and dii sopropyl carbodiimde (1.5 mole 5
y

each) in methylene chlgride for h e Les 0.acid.resin
was then cycled thr oué‘ﬁ‘ SS fg)i?oé?‘?')& qw br? kl’ﬁ gﬁ?/'és%"sﬁ' gm The
fol | owi ng ani relexci damino @eig anslysiste aﬁhmléohﬁmlmﬂid/el y by the
sane Pr 0ge Gl & 1 PG s1iatedBlasél egotptitn ndee- MpedCrometry (MALDI

Boc_ & ?rétyﬁi‘{ odRD, ieehraraaEy Bhd BomglEeiilh o2 Ene"8yeild octapapnigs oo,
wei ghed 1.6 g.{(MW calculateqyo192%; F‘B“\ji G°§°|3n°ml e) was then nmixed wth
anisole (5 m), dithi ane Eolebwiddlishhe Fyththesi8" o8sandidy dr.ogen fl uoride

(35 m) at O[ orlde was

evapor at ed rap| &ﬁ\%&t?llah&.ﬁg %%%W’% rea?ggéﬁaggéi%&# € peptide

precipi tat @@ InGmd (Rxdh&ad Ri-2R WRPAR) ghdopidei ien

di ssol ved i n HXacdd din W a'eabttomcveissel Wt ah meaadabcbtﬂémecnoment rated

St 12t AT Bk romnelt S ok 81 i O2CT
evapor at ed t o following reagents/solvents. (a) methylene chloride; (b)
33% trifluoroacetic acid in methylene chloride (2 times

15 for 1 and 25 min each); (c) methylene chloride; (Q)
ethanol; (e) methylene chloride; and (f) 10%
triethylamine in chloroform.

The neutralized resin was stirred with Boc-S-
methylbenzyl~-Cys and diisopropylcarbodiimide (1.5 mmole

20 each) in methylene chloride for 1 h and the resulting
amino acid resin was then cycled through steps (a) to (g)
in the above wash program. The following amino acids
(1.5 mmole) were then coupled successively by the same .
procedure: Boc-Phe, Boc-0O-benzyl-Thr, Boc-N-

25 Dbenzyloxycarbonyl-~Lys, Boc-D-Trp, Boc-Phe, Boc-FPhe, Boc-
Asn, and Boc-S=methylbenzyl-Cys. After washing and
drying, the completed resin weighed 1.2 g. The peptide
resin was subjected to HF cleavage and I, cyclization as
described above. Column purification, as described

30 above, yielded 21 mg of the cyclic nonapeptide which was
found to be homogeneous by hplc and tlc. Amino acid
analysis of an acid hydrolysate and MALDI MS confirmed
the composition of the cyclic nonapeptide (MW calculated,
1192; found, 1192).

35 The synthesis of iodinated somatostatin analogs
at the tyrosine residue (e.g., the chloramine-T method)
is well documented and are within the ability of a person




a smal | volune which was applied to a colum (2.5 x 90 cm of

SEPHAREX[err] G20 which was eluted with 50% AcOH 25 Fractions containing
a maj or conponent by ultraviolet - (UV) absorption and thin |ayer
chr omat ogr aphy were then pool ed, evaporated to a small volunme, and

applied to awoomped™ (1.5 x 70 cm) of VYDACerr] oct adec%aﬁj,dsa 4z§)i l'ica
(10-15 [err]m. This colum was eluted with a |inear 30 gradient Trom 80
percent A and 20 percent B to 40 percent A and 60 percent B where Ais
0.1%trifluoroacetic acid (TFA) in wat®¥r Tand B is 79.9% acetonitrile,

20% wat er d 0 ' ' b .0
chr oﬁt ggrgr aphyait ?giﬂrzﬁ]éf%#aﬁ%aﬁ%g?ﬁﬁi X\ﬁeger or'na%(raigé '\X,EEP#@{J%QIE&
) BiRk pSHemy 25855585 nEAaAImand BUFPP9An FRataNted

chr omat ogr aphy2¢hpl
| yophi i zati onNof 38, 380 B1l.on from WO 97/ 11962
PCT/ US96/ 14230 - 10 - wat er gave 95 ng of

the product as_a whi
*)juligue

t o be hom)ge% S 3
hydr ol ysate and1) 5 Hopian S g cAsssor pti on nmass spectronetry

( MALDI M5) confi rmﬁ, i(%g!gitfnége (r‘%g.# L?Ffﬁa‘p&%i de (MV

te, fluff powder . The product is found
e B et Pl OR8Y. anal ysis of an acid

cal cul ated, 1077; found, .. owmng 1S the
synthesis of ARBFipes fromsthe ARexican Fype culture  calleekiop (Advanced
ChenTech, 10 | (ATGC)X (Rockyilde25MPND(ATCE INd.hECL6L)r an@ weare f or m was

placed in tie trakdteutedcsith %eWW2C@9ﬁK?C3e£Q1bS7% 3 peptide

ot hyl ene. chi OFRRRHAY SF S1°35BFBEr (NalthoASA- Sadr OBk &L HARRESCh or | db

(2 tinmes 15 f of1992in@nds ajgse swahlable ))froxt ATCEn¢ATO: Mo de7904b), et hanol ;

(e) methyl ene ¢diny ist@naard thiéndfibes Krdwdl QY% 8HkNGoideeti.Lr of Orm
biclogical art. See, e.g., Patel, et al., Biochem.

15 Biophys. Res. Commun. 198:605 (1994). Crude membranes
were prepared by homogenizing the human SSTR-2
transfected CHO-K1 cells in 20 ml of ice-cold 50 mM Tris-
HCl (Buffer A) with a POLYTRON™ homogenizer (Brinkmann
Instruments, Westbury, NY) at setting 6, for 15 sec.

20 Additional Buffer A was added to obtain a final volume of
40 ml, and the homogenate was centrifuged in a SORVAL™
88-34 rotor (DuPont, Newtown, CT) at 39,000 g for 10 min
at 0-4°C. The resulting supernatant was decanted and
discarded. The pellet was rehomogenized in ice-cold

25 Buffer A, diluted, and centrifuged as before. The final
pellet was resuspended in the 10 mM Tris HCl and held on
ice for the receptor binding assay.

Aliquots of the membrane preparation were
incubated for 90 min at 25°C with 0.05 nM [125I-Tyr)MK-678

30 (2000 Ci/mmol; c[N-methyl-Ala-Tyr (I125)-pD-Trp-Lys-Val-
Phe]) in 50 mM HEPES (pH 7.4) containing a test peptide
at various concentrations (e.g., 10711l to 1076 M), 10
mg/ml bovine serum albumin (fraction V, Sigma Chemical
Co., St. Louis, MO), MgCl, (5 mM), Trasylol (200 KIU/ml),

35 bacitracin (0.02 mg/ml), and phenylmethyl-sulphonyl
fluoride (0.02 mg/ml). The final assay volume was 0.3
ml. The incubations were terminated by rapid filtration



The neutralized resin was stirred with Boc-S- met hyl benzyl - Cys and

di i sopropyl carbodiimde (1.5 nole 20 each) in nethylene chloride for 1 h
and the resulting am no acid resin was then cycled through steps (a) to
(9) in the above wash program The follow ng am no acids (1.5 mmol e)
wer e then cowplsedissziccessi vely by the sane procedure: BCOTABM4230

Boc- O benzyl - Thr, Boc-N 25 benzyl oxycar bonyl -Lys, Boc-D- Trp, Boc- Phe,
Boc- Phe, Boc- Asn, and Boc- S-set hyl henayl.- Cys.. After washi ng and
drying, the conpleted resin weighed 1.2 g. The peptide resin was

subj ect ed to Hehrowsy BFYCafdlitérsy (breesoakedasin 0.3%spolysthydlEenimin€ol um

pur [ 11 cation, 28y 465 Glin)ehelte? BO¥E1 eXbEl dlP ot eBiaCtBERRIEYC 1€
nonapept i de whi ch was ound to_be honmbgeneous c and tlc. Amno
acid anal ys$atthergburg. MRy qr oBHSht %“%%MEBF"‘%B @%‘ﬁf‘?’?%d"“hef"he

conposi ti on ofthiee dyimesc wikhapepli ddiqudls Jfcikcat-edld Bufified? A.f ound,

1192). 35 § gpeciltie PIREIRY wasl abirdtfif thamebeai afizsza ~678 at the
tyrosi ne resi u%:; Q. tk{gﬁ%hgragi Ee_;:rh nmet hod %stéglljmﬁggggﬁnent ed and
are within t héd i"&gf""&‘f a%e jpa in ep”es\%"g?? 13

PCT/ US96/ 14230somatostatin-14. - 11 - of ordinary skill

in the art. See, e.g. ﬂrhﬁzQUiilBklingt test Feptidbs WePbk asdHfRq258: 5525 (1993)
and European Pat ent No. 389, 1 g Bg. 5 Soma&ostatl n aIzeceptor Bi ndi ng
Assay (1) FematPsdefinsid, \§eRgtagtatin-28, Analog Ipn ry,

Chi nese hangt eknalng I IeAnalog ¥ aandRnaleg Vhe Therstenctiyse oful ture

Col lection  afLYdefa @RACYe! bBowDAb6¥d CC e KEChAiNes EbM IR test

peptides were calculated by using the following formula:

K; = ICgp/[2+(LC/LEC)) where ICy;, is the concentration of
the test peptide required to inhibit 50 percent of the
15 specific binding of the radioligana [}251-Tyr)MK-678, LC
is the concentration of the radioligand (0.05 nM), and
LEC is the equilibrium dissociation constant of the
radioligand (0.155 nM). The K; values calculated for the
test peptides are shown in the column under the heading
20 "SSTR-2" in
Table I.

(2) Human SSTR-5 Binding Assav
CHO-K1 cells were transfected with the human

SSTR-5 cDNA, described in Yamada, et al., Biochem

25 Biophys. Res. Commun., 195-844 (1993) using standard
techniques known in the molecular biological art. See,
e.g., Patel, et al., Biochem. Biophys. Res. Comm. 198:605
{(1994). Crude membranes were prepared by homogenization
of the human SSTR-5 transfected CHO-K1 cells in 20 ml of

30 ice~cold 50 mM Tris-HCl1l with a POLYTRON™® homogenizer
(setting 6, 15 sec). Buffer was added to obtain a final
volume of 40 ml, and the homogenate was centrifuged in a
SORVAL™ SS-34 rotor at 39,000 g for 10 min at 0-4°C. The
resulting supernatant was decanted and discarded. The

35 pellet was rehomogenized in ice-cold buffer, diluted, and



10 transfected with the human SSTR-2 cDNA, described in Yanmada, et al.,
Proc. Natl. Acad. Sci. USA 89.251.235 (1992) and al soavailablefrom

ATCC (ATCC No. 79046), usi ng standard techni ques known in the nol ecul ar
bi ol ogical art. See, e.g., Patel, et al., Biochem 15 Bi ophys. Res. Conmun.
198: 605 (1994). Crude nenbranes wer e prepared by honogenjzi human
SSTR- 2 tra‘%{QPE&’éﬁ CHO K1 cells in 20 ni of ice:cold 50 W’%‘é%" HCl

(Buffer A) with a POLYTRO\[ err] honogeni zer (Brinkmann | nstrunents,

West bury, NY) at setting 6, for 15 sec. =283Anditi 6nal Buffer A was added to

obtain a final vol une, of 4 ang,the.h ' din a
SORVAL orr] | SSESETTEe apohetRre N EANCTRATe 6 s BbREREE |

at 0-4[err]C. Tire thesula mMgTrdgchehtand hedd onciaectermikhe regeptarded. The
pel l et was rehqyRpHHL ¥Esaly.i ce-cold 25 Buffer A diluted, and centrifuged

. o / .
as before. The final pel | et s..fesuspended_in th ris HOJ and
hel d on i ce for thearlé'@élﬁgﬁrggi% r?ben%§§g\§ prepsrgtflb(i\ QJ/%"‘llquots of the
menbr ane pr eparisidubated for 3Pnein At FO°G withnProRNY o]

25 .
Er¥fC with 0.05 nM
(%ﬁl-r'r] | hT?/rLIM('@lﬁgoﬁgﬁagtﬁim ;(zoolo Cci/mmol; Amersham Corp., "7 4
c met - Al a- Twr err Ll -Lys-sVale . :
cont ai ni %g at %‘@%ﬁnd JBE%FPV%% olPJAs 5(?0?1"&5??%% %i%?gqycoh‘f e"r'é? to
10[err] M, 10a tesy peptddenatseaxinus somcentratiens(esg.si éﬁaf@eﬁ cal
Co., St. Louis,10%6) M) MSa (601 (Bovike, séfasyaDbuniz)Q fichbbibn, v3p Myl t r aci n

(0,02 1011 by G MARAA iy BRSO Y 05T T
filtration and phanydpethyi-sulphonyl fluoride (0.02 mg/ml). The
PCT/ US96/ 14230 final assay volume was 0.3 ml. ThéZincubatiidmsowgkeG-/C
fi ters (pre-s ﬁ@ﬁgﬂ%ﬁghgg PRbY&! N1t ToRC throhgh G cTigth ek gpfe-
soaked in 0.3% polyethylenimine for 30 min) using a
15 Brandel filtration manifold. Each tube and filter was
then washed three times with 5 ml aliquots of ice-cold
buffer. Specific binding was defined as the total [1251-
Tyrll]somatostatin-14 bound minus that bound in the
presence of 1000 nM of the somatostatin type-5 receptor
20 ligand BIM-23052 (H,-D-Phe-Phe-Phe-D-Trp-Lys~Thr-Phe-Thr-
NH,;). The K; values for the test peptides were calculated
by using the following formula: ICgo/[1+(LC/LEC)] where
ICszo is the concentration of the test peptide reguired to
inhibit 50 percent of the specific binding of the
25 radioligand [1251-Tyr!lisomatostatin-14, LC is the
concentration of the radioligand (0.05 nM), and LEC is
the equilibrium dissociation constant of the radioligand
(0.16 nM). The K; values calculated for the test
peptides are shown in the column under the heading "“SSTR-
30 5" in Table I.
Table I also shows the respective ratios of the
K;’s for the human SSTR-2 and the K;’s for the human SSTR-
5. The peptides of the invention (e.g., Analogs I-V)
have ratios unexpectedly greater than one and, thus, are
35 more selective for the SSTR-5 than for the SSTR-2.



Gai t hersburg, MD). Each tube and filter was then washed three tines with
.5 m aliquots of ice-cold Buffer A 5 Specific binding was defined as the
total [[err]l-Tyr] MK-678 bound m nus that bound in the presence of 200

nM somat ost ati n- 14. The followi ng test peptides were assayed:
sonat ost at i nwddza@erat ostatin-28, Analog |, Analog I, 10 Aoaiusssniisb,

Anal og 1V, and Analog V. The structure of Anal ogs |-V are shown above.
The Ki values for the test pepti des _Wér e_cal cul ated by using the

foll owi ng formul a: Ki = 1C50/ [1+ ( &LEC) ] where I1C50 is the

concentration of t he test peptlde rmqu to |nh| b|t 50 percent of t he
15 speC|f|c bi ndiRg .

concentration of tecmmb ga d (Gsm-lzl\/p

di ssoci ati on conjst=e

and ss'ml_-EC i S BBneqmstﬂa-rs ﬁm

calculated for t heomatu@st-n-pépt [ des Ua?-%? shown [ n°t-hli33 coI m un@e%lzt he
headi ng 20 " SSTR=g=—i-a- Fer-a—+- ~A eSS RSB e Ara—AS Sy
CHO K1 cel I's wer L seomsoetabbi-28 i t h tohﬂ'«‘hunaﬁ 8S3R 5 cONA, d#s632 bed iin
Yamada, et al. acher2b—Brefhy-s- P\cs.J""m‘“_ oG 1 OGS 13

st andard St ech Aupleg known in
Patel, et al.
menbr anes Were

t he ¥sRecul gr bi &3 cal

éﬁémdlby hont genl zh"c Pon

t ransf ect ed CHO Kt—eett+s—trmr—26mt—of—360—Tcefcord—S5C—rivTrrs—tc '

POLYTRON err] hoFﬁ‘Eféﬁ?z’éF (fetti n-'gf -8, 15|sec) .1-Baffer ‘was ad%ﬁeél to

obtain a final vortme—of—#40m—ardthe—ifomogenate ' 1 a
i%%rn’at 39, (

of th&3hunm SSTR- 694

SORVAL[ err] SS- 00 g ¥ 10 [r1 n al-|WH[errf] C. Thed-8
resul ting supern : rstqrdet—The—35pettet—weas

rehonmogeni zed in| PR3 d buffdr, diftted, 4nd 2-43 53.1

10 Analog VI 6.19 - 0.34 18.2

Analog VII 8.07 4.145 1.94

Analog VIIX 4.78 0.27 17.7

Analog IX 6.205 4.77 1.30

Analog X 15.0 0.744 20.1

i5 Analog XI 34.83 28.04 1.24

RAnalog XII 59.20 5.78 10.2

Rnalog XIII 32.32 2.01 16.1

Othexr Embodiments

It is to be understood that while the invention
20 has been described in conjunction with the detailed
description thereof, that the foregoing description is
intended to illustrate and not limit the séope of the
invention, which is defined by the scope of the appended
claims. Other aspects, advantages, and modifications are
25 within the clainms. -
What is claimed is:
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-+ 13 centrifuged as before Tho final pollet-vas ,! ﬁ ﬁﬂﬂ ””IH
the 10 MM Tris HO and held on ice for the receptor bi=n
Al'iquots of the nmenbrane preparation were 5 incubated for 30 mn at

30[err]Cwith 0.05 nM[[err]l- Tyr[err]]somat ostatin- 14 {Zglps%/gzéoM| ;
Amer sham Corﬁvog'""’?(rl i ngton Heights, IL) in 50 mM HEPES (
cont ai ni ng -a test peptide at various concentrations (e.g., 10[err] to

10[err] M, 10 ng/m bovi ne serum al bum A% fraction V), Mgd 2 10 (5 nV,

Trasylol (200 KIUm ), bacitracin (0.0 ), and

phenyl met hyl - sul phonyl fluoride (0.02 %&W The final assay vol une
was 0.3 m. The incubati ols peptdde of cthe (ForamlBy rapid filtrati on through
GF/[Cfilters (pre- soaked in 0.3% polyethylenimne for 30 mn) using a
15 Brandel filtration maniﬁﬁld. Each tube and filter was t hen washed
three tines with 5 m aliqudts of ice-cold buffer. Specific binding was

defined as tshe total [[err]| A=AxAgPerPiTrRriisrd;absThgrR3bound ni nus t hat
bound in the presence of /1000 nM of the somatostatin type-5 receptor 20
| i gand Bl M 23052 (H2- D PheRghe- Phe- D- Tr p- Lys- Thr - Phe- Thr - NH2) . The Ki
val ues for the test peptides were cal cul ated by using the foll ow ng
formul a: | C50/in-shigh EC)] where | C50 is the concentration of the test

peptide required to | Rl Bhe DO ¢ -Sdomel bRe g)e&r fMpa;bi nding of the 25

radi ol i gan [err]I-Ty Ly stati cQncentration of
t he radi ol ﬂé’[and (0.05 , LL% n%g sh arlt:l.#ﬂat!t '?‘%]%mi&‘u s%g'm ation

constant of thrematis apine acidp 9% meteﬁ"ie K| vaI ues cal cul ated for the
t est pepti des are ows hA afammdrammadaelahe headi ng- "SSTR- 30 5 " in

Table I. Tg‘)ﬂdﬁfh g%(sgr 4}.\/5_‘#; 3 eggg& ei‘{atl os of the Ki's
or t .

for the human SSTR-2 uman The pepti des
of the invention (e.gR7 ARaFBYs $en) or amapdiphatin WéBPpéé’tlédl y greater
than one ang, thus, amg 38 &Rr&ramdteid iawdnboaciéle SSTR-5 than for the

SSTR- 2. Ag is the D- or L-isomer of Cys;
each of R; and R, is, independently, H, C;_;,
alkyl, C,_5o Phenylalkyl, C,;.,¢ naphthylalkyl, C;_;,
hydroxyalkyl, C,_,p hydroxyphenylalkyl, C,j_sg
20 hydroxynaphthylalkyl, or COE, where E; is C;_;, alkyl, C,_
20 Phenylalkyl, C;;_,0 naphthylalkyl, C;.;, hydroxyalkyl,
C;-20 hydroxyphenylalkyl, or C,;_,o hydroxynaphthylalkyl;
and |
Ry is NH, or NH'Y-CH,° 2 where Y is a Cy_4,
25 hydrocarbon moiety and Z is H, OH, CO,H, or CONH,; and
a disulfide bond links the side chains of
residues A, and Agy; or a pharmaceutically acceptable salt
thereof.
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0. 883
0.632 5
Anal og |1
14. 7

0. 928
53.1 10
Anal og VI |
VI

6. 205
0.7744

q:fl%ﬁ%\ gé\s BEENT] T/ SR 14230

SSTR- 2/ tostatin-14 0. 187
0. 212 Somat ost at i n- 28 0. 242 0. 383
wo'wahsegy | 15.1 0.376  pcrmsesnadsh 2
13.0 2.63 4.94 Anal og |11
1.21 12.1 - 16 _Analog IV 19.3
20. 8 Anal og V 129 2.43

10

15

20

25

Anal og Vig,

A peptide &f ldlaim 1, whePePfl each of a; and8. 2

Anal og

9@ "7 stnde%'e%gentl&, 2:75 é:e1,45p-x-1’hf7l(v;herel )? is A éﬂa&agﬁ%
OB, OCH;, CH3, or NO;)§ o-X-Phe (whans Xxis a halogen, 10H,0
ocHy,0cH;, or NO,), pyridyl-Ala, Trp, S~Nal, 2,4-dichloro-
Phe, Tyr(I), or Fg~-Phe, and A, is His, Phe, p-X-Phe (where
X is a halogen, OH, OCH;, CH3, or NO,), o-X-Phe (where X
is a halogen, OH, OCH;, CH;, or NO,), pyridyl-aAla, Trp, f-
Nal, 2,4-dichloro-Phe, Tyr(I), or Fg-Fhe.

3. A peptide of claim 2, wherein A, is deleted,
and A, is Thr, Ser, Ala, 2ib, Val, Leu, Ile, Nle, Nva, or
Abu.

4. A peptide of claim 3, wherein Ay is Cys.

5. A peptide of claim 4, wherein each of A; and
Az, independently, is Phe, p-X-Phe (where X is a halogen,
OH, or CH,), Tyr(Il), or Trp, and A, is His, Phe, p-X-Phe
(vhere X is a halogen, OH, or CH3)}, Tyr(I), or Trp.

6. A peptide of claim 5, wherein A, is Thr or
Ser.

7. A peptide of claim 6, wherein A; is Phe, A, is
Phe, p-X-Phe (where X is a halogen, OH, OCH;, CH;, or
NO,), His, Tyr(I), or Trp, and Ag is Phe or p-X-Phe (where
X is a halogen, OH, OCH;, CH3, or NO,).

8. A peptide of claim 6, wherein A; is Phe, A, is
Phe, Tyr, Tyr(I), or Trp, and Ag is Phe.

9. A peptide of claim 8, wherein each of R; and
Ry, independently, is H, and R; is NH,.

T

Sheet Has Been Replaced
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Anal og Xl 34. 83 28. 04 - 1.24

|

O her Enmbodi nknts 5 * It is t¢ THHS SHEET HASOBERNAL while the

i nvention 20 has been described in co JunctREpLA@EDh thejdet ai | ed

descri pti on MRP¥EdP6Z t hat t he foregoi i PR3,
illustrate and not Iimt the scope of the i nvention, which is defined
t he scope of the appended clains. Ohex? aspects, advantages, and

modi fications are 25 within the ¢l ains iiglairredis:

WO 97/ 11962 20." A peptide of chrim LRE Hf\sl\g
- 15 - 1. fe(tystPhef-PhaeD+ Trprllygs-ThiR PheSCys ] -NH,,

Al- A2- A3- A4- D- Tr p- Lys _é& ~Phe-D-Tro-L _ng._ph.. h
AllSthED—OI’LISOIT@?O @sﬁghé eDTrp e etf‘s 2an

al i phatic amino acid, Bar<[CY& S %W' ﬁTseGFPhET'QY%h‘
. 5 Hz-c[ch-Phe—Phe-D-Trp-Lys-Ser-Phe-ch]-NHz, or

H,-c[Cys-Phe~Tyr (I) -D-Trp-Lys-Thr-Phe-Cys]-NH,.

11. A peptide of claim 7 of the formula:
H,-c[Cys-Phe-Trp-D-Trp-Lys =Thr-Phe-Cys]-NH,,
Hy-c[ D-Cys-Phe~Trp-D~-Trp~-Lys-Thr-Phe-Cys]~NH,,

10 H,-c[Cys-Phe-His-D-Trp-Lys-Thr-Phe-Cys]-NH,,
H,-c[{D-Cys-Phe~His-D-Trp~Lys-Thr-Phe-Cys]-NH,,
Hz-c[D—Cys-Phe-Phe-D-Trp-Lys-Ser-Phe-Cys 1-NH,,
Hyo-c| D~Cys-Phe~Trp-D-Trp-Lys-Ser-Phe-~Cys]~NH,,
H,~-c[Cys-Phe-His-D-Trp-Lys—-Ser-Phe-Cys]-Ni,,

15 H,-c[D-Cys-Phe-His~D~Trp-Lys—Ser-Phe-Cys]-NH,,
H,-c[D-Cys~Phe-Tyr (I) -D-Trp-Lys-Thr-Phe-Cys]-NH,,
Hp,-c[Cys-Phe~Tyr (I) -D-Trp-Lys-Ser-Phe-Cys]-NH,, or
H,-c[D-Cys-Phe-Tyxr (I) -D-Trp-Lys—-Ser-Phe-Cys]-NH,.

12. A peptide of claim 2, wherein A, is Asn,

20 Gln, Ala, Aib, Val, Leu, Ile, Nle, Nva, Abu, Phe, p-X-Phe
(where X is a halogen, OH, OCH3, CH3, or NO;), o—X-FPhe
(where X is a halogen, OH, OCH;, CH;, or NO;), pyridyl-
Ala, Trp, f-Nal, 2,4-dichloro-Phe, Tyr(I), or Fz-Phe, and
A, is Thr, Ser, Ala, Aib, val, Leu, Ile, Nle, Nva, or

25 Abu.

13. A peptide of claim 12, wherein A4y is Cys.

14. A peptide of claim 13, wherein each of A3,
aA,, and Ag, independently, is Phe, p-X-Phe (where X is a
halogen, OH, or CH3), Tyr(I), or Trp, and A, is His, Phe,
30 p-X-Phe (where X is a halogen, OH, or CH3), Tyr(I) or
Trp.
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A3 is amﬂll MI'H"EH“"QIFU d; A4 is His or an aromatic amno acid;
A7 is THM L SNl 18R YIS0 phatic am no acid; 15 A8 is an aromatic
am no acid; A9 is the DO or L-isoner of Cys; each of Rl

and R2 is, independently, H Cl-12 al kyl, C7-20 phenyl al kyl, C11-20

napht hyl al ky\wo d7h1962 hydr oxyal kyl , C7-20 hydr oxyphenyl algeflusediidse20 20
hydr oxynapht hyl al kyl , or COE1 where El1 is Cl-12 al kyl, C7- 20

phenyl al kyl, Cl1-20 naphthyl al kyl, Cl-12 droxyal kyl , C7- 20
hydr oxyphenyl al kyl , or Cl11-20 hydr oxynapﬂt yl al Kyl ; and R3 i

NH2 or " NH.Y. OH2. Z whery Y S papElad2of5cinid 993 WRRraBhedy a'ded bs H OH
CO02H, or CONH2.. and disulfide bond I'i nks the side chai ns of

resi dues Al an@-ho: 308 Ay &ﬁa?ﬁﬁcgﬁt 11y acceptable salt  thereof.
- 16 - 2. A peptide of claim1, wherein each of A3 and A8,

}\Bczi)ependintplhy, i's Phes%qq- XaP emharegj:iﬁ@ﬂgagneaein a; @3 rhetBa, CH3, or
, 0-X-Phe re | en, , : :
pyridyl-Ala, T %\Tﬁfeer r‘]”%f?‘e gf"ﬁgﬁfcﬁl 1# p halogen, %?(?%3'%5-%& and
Ad is His, PBhelog)- XHse Twmrdiy, or Trps andhdgodenPheror @eX3-PheHivhere NO2) ,
0- X- Phe (wheregX Had ot @ggnoc@, @HS,,,-C{@B or NO2), pyridyl-Ala,
Trp, [err]- l\?ala, 2, é?-%di chl or o- Phe, Tyr'( 1), o%) F5- Phe. 3.
A peptide of claim2, wherein A2 is deleted, 10 and A7 is Thr, Ser, Al a,
Aib, Val, Leu, |le, N3g. NPapeptide af claim 16, wherein A; is Phe, 2,

is Phe, Tyr, Tyr(I), or Trp, and Az is Phe.

18. A peptide of claim 17, wherein A, is Asn,
10 each of R; and R,, independently, is H, and R; is NH,.

19. A peptide of claim 18 of the formula:
H,-c[Cys~Asn-Phe-Phe-D-Trp~Lys-Thr-Phe-Cys]~NH,.

20. A peptide of claim 16 of the formula:
H,~c[D-Cys-Asn-Phe-Phe-D~-Trp-Lys—-Thr-Phe~Cys]-NH,,
15 Hyo-c[Cys-Asn-Phe-Trp~D-Trp-Lys-Thr-Phe-Cys]-NH,,
H,-c[D-Cys—-Asn-Phe-Trp-D-Trp-Lys-Thr-Phe-Cys]-RH,,
H,-c[Cys-Asn-Phe-His-D~Trp-Lys-Thr~Phe-Cys]~NH,,
Hy-c[D-Cys—-Asn-Phe-His-D-Trp-Lys-Thr-Phe~Cys]~NH,,
Hy—-c[Cys-Asn-Phe-Phe-D~Trp-Lys-Ser-Phe-Cys]-NH,,
20 Hy—c[D-Cys—-Asn-Phe-Phe-D-Trp-Lys~-Ser-Phe-Cys]-NH,,
Hp-c[Cys-Asn-Phe-Trp-D-Trp-Lys—-Ser~Phe~Cys]-NH,,
Hp~c[D-Cys-Asn-Phe-Trp~D-Trp-Lys-Ser-Phe-Cys}-NH,,
H,~c[Cys-Asn-Phe-His-D-Trp-Lys-Ser-Phe~Cys]-NH,,
Hy-c[D-Cys-~Asn-Phe-His~D-Trp-Lys-~Ser-Phe-Cys]-NH,,
25 H,-c[Cys-Asn-Phe~Tyr(I)-D~Trp-Lys-Thr-Phe-Cys]~-

H,~c[D-Cys=Asn-Phe-Tyr (I)-D-Trp~Lys-Thr~Phe~Cys}~-
Ho-c[Cys—~Asn-Phe-Tyr(I)-D-Trp-Lys-Ser~Phe-Cys]~

30 NH,, or
Hyo-c[D-Cys-Asn-Phe-Tyr (1) -D-Trp-Lys-Ser-Phe-Cys]~
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(where X is a halogen, OH, CH3, 15 OCH3 or NOZ) (I)

Hi s, Phe, p-X-Phe (where X is a hal ogen, OH, CHB OCH3 or

Tyr (1), or Tr% 6. A peptide of claim5, wherein A7|s Thr or
Ser. 09711962 A peptide of claim®6, wherein A3 is ROFAISI2305 20

Phe, p-X-Phe (where X is a hal ogen, OH OCH3, CH3, or NO2), Hi's, Tyr(l),
or Trp, and A8 is Phe or p-X-Phe (where= 19 X% is a hal ogen, OH, OCHB, CH3,
or NO2). 8. A peptide of claim6, wherein A3 is Phe, A4 is
Phe, Tyr, Tyr(l), or T?b: dhdPeRtide pfeclaimsl of the fgrmulahenti de of
claim 8, wherein each Rf-diCy@*®he-Phe-D+Tip{Iyncahr-pPhetcydi-tand R3 is NH2.
- 17 10. A peptide of claim9 of the fornula:

H2- C(Q/s Phe- Phe- D- Tr p- Lys- Thr - Phe- Cys] - NH2,

H2- ¢( D- Cys- Phe- Phe- D- Tr p- Lys- Thr - Phe- Cys] - NH2,

H2- c[ Cys- Phe- Tr p- D- Tr p- Lys- Ser - Phe- Cys] -NH2, 5

H2- c[ Cys- Phe- Phe- D- Tr p- Lys- Ser - Phe- Cys] - NH2, or



H2- o[ Cys- Phe- Tyr (1) -D- Tr p- Lys- Thr - Phe- Cys] - NH2.
of claim?7 of the formula:

Ho- c[ Cys-Phe-Trp-D Trp-Lys- Thr-Phe Cys] - NH2,

H2- c[ D- Cys- Phe- Tr p- D- Tr p- Lys- Thr - Phe- Cys] - NH2, 10
H2- c[ Cys- Phe- Hi s- D- Tr p- Lys- Thr - Phe- Cys] - NH2,

H2- c[ D- Cys- Phe- Hi s- D- Tr p- Lys- Thr - Phe- Cys] - NH2,

H2- c[ D- Cys- Phe- Phe- D- Tr p- Lys- Ser - Phe- Cyst- Mei2+
H2- c[ D- cys- Phe- Tr p- D- Tr p- Lys- Ser - Phe- Cys] - NH2,

11. A peptide

H2- c[ Oys- Phe- Hi s- D- Tr p2kysASPEPbAEeCpE] CNpim 15 wherein each of Ay and

H2- c[ D- Cys- Phent] Sxﬁaéiﬁhééﬁtfﬁr Poeph¥s] b&QPhe (wvhere X is a halogen,
H2- c[ D- Cys- Phe- é%s[} p L s- Thr.- Phe- %N

H2- c[ Cys- Phe- ‘§ ’I’r%ﬂl'ys ZSNOPhe- g p{Whigre X is a halogen, OH,
H2- f[gqlfs Pheocny_-;z,(IC)H;p Top- NQ§},SQ$YIFI@I%PSI]&,I\II%p p-Nal, 2, 4-d£ch1|‘és|;ro-
eptide o |n e

&I 2 Aguaﬂ%l T%P Oézrg er é %ﬁ!(l)fseh%%-( wwh?ﬁ
NO2) o x- Phe X ig /318988, 2OHa| 86Ha¢ @h mom o--Rie2) (Wheme o -
Al a, Trp, [erris Nalhafodesl cbhoro R,\?/ , CHY/J (dﬁ N@{) Sotiayria, #dp, -Thr.

?:[)t i Qleaof Alclbglla\n{?'ll V\her‘e:*’ﬁbﬁg-ﬁge th) 7%t e¥,
13, wherein each of A3, A4, and A8 |ndependently, i s Phe,

137'A

5~Ph&y A peptide of claim

p- X- Phe

H's, Phe, b Pre 30 %?Rere sPtdas °951“C%H widbenh pa'id Sepftlay; (1)

or Trp. o nd \&; oits {Bhygp Ser, Ala, A1 Val Leu, Ile, Nle, Nva, or

PCT/ US96/ 1423(Abu.

4. A peptide of claim 3, wherein Ay is cCys.

5. A peptide of claim 4, wherein each of A, and A,,
independently, is Phe, p-X-Phe (where X is a halogen, OH, CH,,

15

(where X is a halogen, OH, CH,, OCH, or NO,), Tyr(l) ,or Trp.

OCH, or NO,), Tyr(l), or Trp, and A, is His, Phe, p-X-Phe

6. A peptide of claim 5, wherein A, is Thr or

Ser.

7. A peptide of claim 6, wherein A; is Phe, A, is
20 Phe, p-X-Phe (where X is a halogen, OH, OCH,;, CH;, or
NO,), His, Tyr(I), or Trp, and Ag is Phe or p-X-Phe (where

X is a halogen, OH, OCH3, CH3, or NO,).

8. A peptide of claim 6, wherein A; is Phe, 3, is

Phe, Tyr, Tyr(I), or Trp, and Ay is Phe.

25 9. A peptide of claim 8, wherein each of R, and

Ry, independently, is H, and R is NH,.
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+- 18 - 15. A peptide of claim 14, wherein A2 is Asn or dn,

.and A7 is Thr or Ser. . 16. A peptide of claim15, wherein A3 is
* Phe, A4 i s Phe, p-X-Phe (where X is a halogen, OH OCH3, CH3, or 5
NO2), Hi's, Tyr(l), or Trp, and A8 is Phe or p-X-Phe (where Xis a

hal ogen, OH, OCH3, CH3, or NO2). - 17 - 17- A peptide of claim 16,
wherein A3 is Phe, A4 I's Phe, Tyr, Tyr(l), or Trp, and A8 is Phe.

_18-OI A pgptifie of CLaim 57%329&&._ ﬁae 62 Efafino € ?aéth@i—mﬁtaand fRZ’| g
I ndependently, is H,__an [ . epti of claim
of the fornula: HZ'CIWﬂﬁT%@ﬂM?ﬁglﬁ%}ﬁl%}ﬂﬁphe- Cys] - NH2.
20. A peptide of cl aiyrd@D-eCys+hé-cPlnertd:Trp-Lys-Thr-Phe-Cys]-NH,,

H2- c[ D- Cys- Asn- Phe- Rhe- -V S = = : -Phb— -

H2- ¢[ Oys- Asn- Phe- Tr pﬁb‘%gfy@érhg- h‘g-%}ss]% ¥,& Plib-Cys]-NH,,

H2- c[ D- Oy &- Asn- Phe- TRp=¢lQ¥gr-RRe-Rhe-Prcryysjer—Phe-Cys]-NH,, or

H2- c[ Cys- Asn- Phe- Hi sgxd| é—yméfiu%P Lpysp iﬁlfs-m -Phe- -NH, .

H2- c[ D- Cys- Asn- Phe- H -Dnj%p- Lys- rt-n?he- o N, e Cys]-NH,

H2- c[ Cys- Asn- Phe- Phe- D- Tr p- Lys- Ser - Phe- Cys] - NH2, 20
H2- c[ D- Cys- Asn- Phe- Phk: D-ArpepyidSecof Rhibailys] -dfi2the formula:

12 o[ D Oys- Asn- Phe. Th ULV T P i ~Phe-Cys)-NE,,

H2- c[ Oys- Asn- Phe- H sHFGi-¢¥a - Riq-FrpeRyip1§ys-Thr-Phe-Cys ] -NH,,

] & o e P, e oI e e PR B ore)

H2- c[.D- Cys- Asn- Ph e}/Té/? S @‘é’%‘?‘&%ﬁ‘éﬁ@%&ﬁﬂm '%%‘,CYS] ~NH,,

H2- c[ Cys- Asn- Phe- Tyri49c D-Rys-tBhe-Rhe-hdpydjys-FemiRhe-@ys ] -NH,,
Hy-c[D-Cys-Phe-Trp-D-Trp-Lys-Ser-Phe-Cys]-NH,,
Hy-c[Cys-Phe-His-D-Trp-Lys-Ser-Phe-Cys]-NH,,

15 Hy-c[D-Cys-Phe-His-D-Trp-Lys-Ser-Phe-Cys]-NH,,
H,-c[D-Cys-Phe-Tyr (I)-D~Trp-Lys-Thr-Phe~Cys]~NH,,
Hy-c{Cys-Phe-Tyr (I)-D-Trp-Lys—-Ser-Phe-Cys]~NH,, or
H,~-c[D-Cys-Phe~Tyr (I)-D-Trp-Lys—Ser-Phe-Cys]-NH,.

12. A peptide of claim 2, wherein A, is asn,
20 Gln, Ala, Aib, Val, Leu, Ile, Nle, Nva, Abu, Phe, p-X-Phe
(wvhere X is a halogen, OH, OCH;, CH;, or NO,), o-X-Phe
| (where X is a halogen, OH, OCH3;, CH;, or NO,), pyridyl-
Ala, Trp, B-Nal, 2,4-dichloro-Phe, Tyr(I), or Fs-Phe, and
A, is Thr, Ser, Ala, Aib, Val, Leu, Ile, Nle, Nva, or
25 Abu.

13. A peptide of claim 12, wherein A4y is Cys.

14. A peptide of claim 13, wherein each of A,, A,, and
A,, independently, is Phe, p-X-Phe (where X is a halogen, OH,

CH,, OCH, or NO,), Tyr(l), or Trp, and A, is His, Phe, p-X-Phe
30

(where X is a halogen, OH, CH,, OCH, or NO,), Tyr(l) or Trp.
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01978 - 9

HZQC[DQ/S Asn- Phe Tyr(1)-D Trp-Lys- Ser-Phe-
97/ 11962 . . ms_r_‘ovy
- 19 - - 21. A peptide of claim
H2- c[ Cys- Phe- Phe- D- Tr p- Lys- Thr - Phe- Cys] -
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