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The low oral bioavailability (<1%) of the peptidyl growth hormone secretagogues
stimulated search for non-peptide compounds mimicking action of GHRP-6 in the
30 pituitary. Several benzolactams and spiroindanes have been reported to stimulate
growth hormone release in various animal species and in man. (Smith et al.. Science
1993, 260, 1640-1643, Patchett et al., Proc. Natl. Acad. Sci. USA. 1995, 92, 7001-7005,
and Chen et al., Bioorg. Mod. Chem. Lett. 1996, 6, 2163-2169.) A specific example of a
small spiroindane is MK-0677 (Patchett et al. Proc. Natl. Acad. Sci. USA. 1995, 92,



10 adrenal and thyroid glands, heart, lung, kidney and skel etal nuscles.
(Chen et al, Bioorg. Med. Chem Lett. 1996, 6, 2163-2169, Howard et al,

Sci ence 1996, 273, 974- 977, Pong et al, Ml ecul ar Endocrinol ogy 1996, 10,
57-61, Guan et al, MIl. Brain Res. 1997, 48, 23-29, and MKee etal.,
Genom cs 1997, 46, 426-434.) A truncated version of GHSRla has been
reported. (Howard etal., Science 1996, 273, 974-977.) 15 The GHS receptor
is a Gprotein coupled-receptor. Effects of GHS receptor activation
inC|UdeSJ§§F9b§$|2atlon and inhibition of potassium channels, an increase
ininter concentrations of inositol triphosphate (I1P3), and a
transient increase in the concentrations of intracellular calcium (Pong et
al ., Mol ecul ar Endocri nol ogy n;;; 10, 57-61, Guan et al., ML Brain Res.
1997, 48, 23-29, and MKee et ~al# fogi cs 1997, 2046, 426-434.)
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R1- Al- AACRElAR 'm@qaz ctepy'aa%fat'an pﬂﬁ‘élr'ﬂ'%‘é@ﬂ PERPIPSSIUR CORERAS ENsBFEAsHEY eof |
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Ghrelin is a naturally occurring peptide which is believed to be an endogenous
ligand for the GHS receptor. (Kojima et al., Nature 1999, 402, 656-660.) The native
structures of ghrelins from several mammalian and non-mammalian species of animals
are known. (Kaiya et al., J. Biol. Chem. 2001, 276, 40441-40448; International Patent

25  Application PCT/JP00/04907 (WO 01/07475).) A core region present in ghrelin was
found to provide for activity at the GHS receptor. The core region comprises the four N-
terminal amino acids, where the serine at position 3 is normally modified with n-octanoic.
However, in addition to acylation by n-octanoic acid native ghrelin also has been

observed to be acylated with n-decanoic acid. (Kaiya et al., J. Biol. Chem. 2001, 276,



A3 is D Bal,
is 2Fua, O n,

On, then: A2 is DBip, DBpa, DD p or

D-Bip, DBpa, D-Dip, D1Nal, D-2Nal, D Ser(Bzl), or D Trp;

2Pal , 3Pal, 4Pal, Pff, Phe, Pim Taz, 2Thi, 3Thi, Thr(Bzl);
A5 is Apc, Dab, Dap, Lys, On, or deleted; R1 i s hydrogen,

(C16)al kyl, (Co14)aryl, (Ci1_8)alkyl (C8_14)aryl, (C3_8)cycloakyl, or
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U.S. Patent No. 5,798,337 (“Low Molecular Weight Peptidomimetic Growth
Hormone Secretagogues”) is directed to growth hormone releasing
peptides/peptidomimetics capable of causing release of growth hormone from

the pituitary.

U.S. Patent No. 5,804,561 (“Synthetic Receptors, Libraries and Uses Thereof”) is
directed to synthetic receptor(s) which comprises a polyfunctional organic
template covalently linked to two or more oligomers which may independently be

the same or different and may independently be straight chain or branched.

SUMMARY OF THE INVENTION

The present invention features peptidyl analogs active at the GHS receptor. The

analogs of the invention can bind to the GHS receptor and, preferably, bring about signal

transduction.

Thus, in a first aspect the present invention features a compound according to

20  formula (1)

R'-AT-A%A3-A*-AS-R?
(n

or a pharmaceutically acceptable salt thereof, wherein:

25

30 q)acyl;

A'is Aib, Apc or Inp;

A? is D-Bal, D-Bip, D-Bpa, D-Dip, D-1Nal, D-2Nal, D-Ser(Bzl), or D-Trp;

A% is D-Bal, D-Bip, D-Bpa, D-Dip, D-1Nal, D-2Nal, D-Ser(Bzl), or D-Trp;

A%is 2Fua, Orn, 2Pal, 3Pal, 4Pal, Pff, Phe, Pim, Taz, 2Thi, 3Thi, Thr(Bzl);

A®is Apc, Dab, Dap, Lys, Orn, or deleted;

R'is hydrogen, (Ci.e)alkyl, (Cs.1s)aryl, (Cy)alkyl(Cs.a)aryl, (Cas)cycloakyl, or (C,.
and

R?is OH or NH;;

provided that:

when A® is Dab, Dap, Lys, or Orn, then:
A% is D-Bip, D-Bpa, D-Dip or D-Bal; or

D-Di p;
I p,
S

P?;flef f&d}rg Ithse pgeséegp‘ln%rﬁ{gﬁrirq ﬁ\gt: conpound of

according to fornul a

A4

or



Al is Aib, Apc or Inp; A2 is D-Bal, DBip, DBpa, O0-Dip, 0-1 Nat, D 2Nal,
D-Ser(Bzl), or DTrp; 15A3 is D-Bal, D-Bpa, D-Dip, D 1Nal, D 2Nal, or
O-Tip; A is On 3Pal, 4Pal, Pff, Phe, Pim Taz, 2Thi, or Thr(Bzl); and A5
is Apc, Lys, or deleted; or a pharmaceutically acceptable salt thereof.

A preferred G oup 1 conpound, ternmed a G oup 1A conpound, is a conpound
20according to the fornula: Al is Apc or Inp; A2 is D-Bal, D-Bip, D 1Nal,
or DD2Nal; A3 is 0-Bat, D-1Nal, D-2Nal, or D Trp; A4 is 3Pal, 4Pal, Pff,

Phe, Pim Taz, 2Thi ( | and r a pharnmaceuti caIIy accept abl e
salt thereof. g'tph@éa éf%PIQEB?B%grﬁSound of formula (1), terned a

G oup 2 conpound, AélsaTOQﬁmlmumt AEca 26ah §Pblp4Rdl eOfmo T (B, or Pff;

H-Inp-DlNaI-wh%S@ t §nNH2 H | np- D- 2Nal - D- Tr p- 4Pal - Lys- NH2;
30H- 1 np- D- 2Nal - -NH2 H | np-D Bi p- D- Tr p- Phe- Lys- N H2;

H 1 np- D- 2Nal - D- Tr pA%srq Bl D) BmserNHDlp i | np- D- 2Nal - D- Tr p- Pf f - Lys- NH2
H- 1 npg D- 2Nal - D- Tr pAzzg%:u&yﬁf’ H"af,'%r ThﬁBﬁlQ%r D-2Nal - D- Tr p- Taz- Lys- NH2;
A'is Apc and -
A? is D-Bip, D-Bpa, D-Dip or D-Bal; or
A® is D-Bip, D-Bpa, D-Dip or D-Bal; or
A*is 2Thi, 3Thi, Orn, 2Pal, 3Pal, or 4Pal.

10
A preferred compound of formula (I), termed a Group 1 compound, is a

compound according to formula (1) wherein:
A'is Aib, Apc or Inp;
A? is D-Bal, D-Bip, D-Bpa, D-Dip, D-1Nal, D-2Nal, D-Ser(Bzl), or D-Trp;
15 A®is D-Bal, D-Bpa, D-Dip, D-1Nal, D-2Nal, or D-Trp;
A*is Orn, 3Pal, 4Pal, Pff, Phe, Pim, Taz, 2Thi, or Thr(Bzl); and
A®is Apc, Lys, or deleted:;
or a pharmaceutically acceptable salt thereof.
A preferred Group 1 compound, termed a Group 1A compound, is a compound
20  according to the formula:
A'is Apc or Inp;
A?is D-Bal, D-Bip, D-1Nal, or D-2Nal;
A®is D-Bal, D-1Nal, D-2Nal, or D-Trp;
A'is 3Pal, 4Pal, Pff, Phe, Pim, Taz, 2Thi, or Thr(Bzl); and
25  or a pharmaceutically acceptable salt thereof.
Another preferred compound of formula (I), termed a Group 2 compound, is a
compound according to the formula:
H-Inp-D-1Nal-D-Trp-3Pal-Lys-NH,;
H-Inp-D-2Nal-D-Trp-4Pal-Lys-NH,;
30 H-Inp-D-2Nail-D-Trp-Orn-Lys-NH,;
H-Inp-D-Bip-D-Trp-Phe-Lys-NH,;
H-Inp-D-2Nal-D-Trp-Thr(Bzl)-Lys-NH;
H-Inp-D-2Nal-D-Trp-Pff-Lys-NHo;
H-Inp-D-2Nal-D-Trp-2Thi-Lys-NH,;



| np- D- Di p- D- Tr p- Phe- Lys- NH2; H- 1 np- D- Bpa- D- Tr p- Phe- Lys- N F12;
| np- D- 2Nal - D- Bpa- Phe- Lys- NH2; 5H- I np- D- 2Nal - D- Tr p- 3Pal - NH2;

| np- D- 2Nal - D- Tr p- 4Pal - NH2; H- | np- D- 1Nal - D- Tr p- 3Pal - NH2;

| np- D- Bi p- D- Tr p- Phe- NH2; H- 1 np-D-2Nal - D- Trp- Thr (Bz1) - NH2; 10
| np-D-2Nal - D- Trp- Pf f - NH2; H- I np- D- 2Nal - D- Tr p- 2Thi - NH2;

| np- D- 2Nal - D- Tr p- Taz- NH2; H- | np- D- Di p- D- Tr p- Phe- NH2;

| np- D- 2Nal - D- Di p Phe- NH2; 15H 1| np- D Bal - D- Tr p- Phe- NH2;

| np- D2Na|- D 1L AR -2Nal - D- Tr p- 3Pal - Lys- N F12;

| np- D- Tr p- N E’%ﬁ Eglf{r%TaﬁH ! Bal - D- Tr p- 2Thi - Lys- NH2; 20
| np- D Bal - D#anDDDQ-DLVsD—NmLySI-NH-Iﬂp- D 1Nal - D- Tr p- 2Thi - Lys- NH2;

| np- D- 2Nal - np- D- 1Nal - D- Tr p- Phe- Apc- NH2;
| np- D- Bal - &Jlgﬁpgﬂ;ge;{pﬁ%ﬁgg%gﬁ ‘Apc- D- 2Nal - D- Tr p- Phe- Lys- NH2;
Apc- D- 1Nal - B-Impp-2¥4HD-Byas PigRys-NEb;np- D- 1Nal - D- Tr p- 2Thi - NH2;

H Apcg D- 1Nal - ,;[(é g;g% It L3F]éh|—|—?nD2Nal -D-Trp(P)-Pinn;

IFTFFIFIFIFEF

30H—Inp D 1Na nn p-D-Bal -D-Trp(4))-Pim
H Ai b- D- Ser ( Belpe-B- hNFet | np- D- 1Nal - D- Tr p- Taz- Lys- NH2;

H | np- D- Bal - DyJiR DTﬁgg;JEwrpbéﬁgﬂ.@H H Apc- D- 1Nal - D- Tr p- Taz- Lys- NH2;
H Apc- D Bal - DTrp Taz- L ﬁ-Apc D-Bal - D- Tr p- 2Thi - Lys- NH2;

H Apc- D- Bal - DETRRsDPpiR-R: @FN‘PGH& 25H Apc- D- 1Nal - D- Tr p- Phe- Apc- NH2;
H Apc- D- Bal - DHTpoBher-AmpNHABZAC- D 1Nal - D- 1Nal - Phe- Apc- NH2;

10 H-Inp-D-2Nal-D-Trp-Pff-NH,;
H-Inp-D-2Nal-D-Trp-2Thi-NH;;
H-Inp-D-2Nal-D-Trp-Taz-NH,;
H-Inp-D-Dip-D-Trp-Phe-NH,;
H-Inp-D-2Nai-D-Dip-Phe-NH,;

15 H-Inp-D-Bal-D-Trp-Phe-NH;;
H-Inp-D-2Nal-D-Bal-Phe-NH,;
H-Inp-D-2Nai-D-Trp-3Pal-Lys-NH,;
H-Inp-D-Trp-D-2Nal{¥)-Pim;
H-Inp-D-Bal-D-Trp-2Thi-Lys-NH,;

20 H-Inp-D-Bal-D-Trp-Phe-Lys-NH,;
H-Inp-D-1Nal-D-Trp-2Thi-Lys-NH,;
H-Inp-D-2Nal-D-Trp-Phe-Apc-NH,;
H-Inp-D-1Nal-D-Trp-Phe-Apc-NHy;
H-Inp-D-Bal-D-Trp-Phe-Apc-NH,;

25 H-Apc-D-2Nal-D-Trp-Phe-Lys-NHo;
H-Apc-D-1Nal-D-Trp-2Thi-Lys-NH,;
H-Inp-D-1Nal-D-Trp-2Thi-NH;;
H-Apc-D-1Nal-D-Trp-Phe-NH;;
H-Inp-D-2Nal-D-Trp(W¥)-Pim;

30 H-Inp-D-1Nal-D-Trp(W¥)-Pim;
H-Inp-D-Bal-D-Trp(W¥)-Pim;
H-Aib-D-Ser(Bzl)-D-Trp(W¥)-Pim;
H-Inp-D-1Nal-D-Trp-Taz-Lys-NH,;
H-Inp-D-Bal-D-Trp-Taz-Lys-NHy;



H Apc- D- 1Nal - D- 2Nal - Phe- Apc- NH2; H Apc- D- 1Nal - D- 1Nal - Phe- Lys- NH2; 10
H Apc- D- Bal - D- 1Nal - Phe- Apc- NH2; H Apc- D- Bal - D- 2Nal - Phe- Apc- NH2;

H Apc- D- Bal - D- 1Nal - Phe- Lys- NH2; H- Apc- D- Bal - D- 2Nal - Phe- Lys- NH2;

H Apc-D- 1Nal - D- Trp- 2Thi - NH2; 15 H Apc- D- Bal - D- Tr p- Phe- NH2;

H Apc- D- 1Nal - D- Tr p- Taz- NF12; H- Apc- D-Bal - D- Tr p- 2Thi - NH2;

H Apc- D-Bal - D- Trp- Taz- N H2; H Apc-D- 2Nal - D- Tr p- 2Thi - NH2;

20H Apc- D- 2Nal - D- Tr p- Taz- NH2; H-1 np- D- 1Nal - D- Tr p- Taz- Apc- NH2;

H- I np- D- Bal - D T p- 13z Anc= NE2:  H- Apc- D- 1Nal - D- Tr p- Taz- Apc- NH2:
H- Apc- D- Bal - *H-%\‘chﬁi'i“aﬁﬁﬁfr Rﬁzﬁi',Lyi'@E@’Apc- D- 1Nal - D- Tr p- 2Fua- Apc- NH2:

H Apc- D- 1Nal - BFAppbHalB-TrpS-akitgs-NH,,Apc- D- 1Nal - D- Tr p- 2Fua- NH2;

H Apc- D- 1Nal - B T1 pe 2Pab-NH2i, H- Apgs D- 1Nal - D- Tr p- 3Pal - NH2;

30H Apc- D- 1Na9’§#?f?3§'?hﬁyﬁs”e%§%+ Apc- D- 1Nal - D- Tr p- 31h1- Lys- NH2:

H- Apc- D- 1Nal - B-AppDBehD-TebPhettiyspt-tD- 1Nal - D- Tr p- 4Pal - NH2;

H ApcD 1Nal - - At Pl - =N Ry Trp-Pff-Lys-N H2; -D Trp-Pff-NH2;

D-Tr p- 2Fua- mﬁ%&f?ﬁ%ﬁ“%@?ﬁ?ﬁ&ﬁ?&z NH2:  D-Trp- 2Fua- NH2;  D-Tr p- 2Pal - NH2;
D- Tr p- 2Thi - Apb-Apa-D-BapDThrp-PoeHipctNe: NH2:  D- Tr p- 3Pal - NH2:

D Tr p- 3Thi - App,;A\g-CIZD~1Qa[[DQT\}%}[bhé_;A¥§_NN-!2; D Tr p- 3Thi - NH2; D- Tr p- 4Pal - NH2;
D Trp-Pff-Apc-NH2; D-Trp-Pff-Lys-N Hﬁ; D Trp-Pff-NH2; D Trp-Taz- Apc- NH2;
D- Tr p- Taz- LysHM\HQZ'?'1NB'&\[B‘—ZQWJB*J?X@@Q‘NHZ; Bal - 2Fua- Lys- NH2; - Bal - 2Fua- NH2;
Bal - 2Pal - NH2; H:-AalpANaipARGH-Md-Bys-NBal - 2Thi - Lys- NH2;  Bal - 2Thi - NH2;

Bal - Tal - o Mt BPALRREREBE AR 1 Lo ReD: Bartpr 1N D
Bal - Phe- Apc- NH23pc-D-Bal-D-2Nal-Phe-Apc-NH,;
H-Apc-D-Bal-D-1Nal-Phe-Lys-NH,;
“ H-Apc-D-Bal-D-2Nal-Phe-Lys-NH,;
H-Apc-D-1Nal-D-Trp-2Thi-NH;;

15 H-Apc-D-Bal-D-Trp-Phe-NH,;
H-Apc-D-1Nal-D-Trp-Taz-NH,;
H-Apc-D-Bal-D-Trp-2Thi-NH,;
H-Apc-D-Bal-D-Trp-Taz-NHo;
H-Apc-D-2Nal-D-Trp-2Thi-NH,;

20 H-Apc-D-2Nal-D-Trp-Taz-NH;
H-Inp-D-1Nal-D-Trp-Taz-Apc-NH,;
H-Inp-D-Bal-D-Trp-Taz-Apc-NHy;
H-Apc-D-1Nal-D-Trp-Taz-Apc-NH,;
H-Apc-D-Bal-D-Trp-Taz-Apc-NHy;

25 H-Apc-D-1Nal-D-Trp-2Fua-Apc-NH,;
H-Apc-D-1Nal-D-Trp-2Fua-Lys-NHo;
H-Apc-D-1Nal-D-Trp-2Fua-NH,;
H-Apc-D-1Nal-D-Trp-2Pal-NH,;
H-Apc-D-1Nal-D-Trp-3Pal-NH,;

30 H-Apc-D-1Nal-D-Trp-3Thi-Apc-NHo;
H-Apc-D-1Nal-D-Trp-3Thi-Lys-NH,;
H-Apc-D-1Nal-D-Trp-3Thi-NH;
H-Apc-D-1Nal-D-Trp-4Pal-NH,;
H-Apc-D-1Nal-D-Trp-Pff-Apc-NHj;



H Apc- D- Bal - D- Bal - Phe-Lys-N F12; H Apc-D-Bal - D- Bal - Phe- NH2;

H Apc- D- Bal - D- Bal - Taz- Apc- NF12, H Apc-D-Bal - D- Bal - Taz- Lys- NH2;
5H Apc- D- Bal - D- Bal - Taz- NH2; H- Apc- D Bal - D- Tr p- 2Fua- Apc- NH2;

H Apc- D- Bal - D- Tr p- 2Fua- Lys- NH2; H- Apc- D- Bal - D- Tr p- 2Fua- NH2;

H Apc- D-Bal - D- Tr p- 2Pal - NH2; 10H- Apc- D- Bal - D- Tr p- 3Pal - NH2;

H Apc- D- Bal - D- Tr p- 3Thi - Apc- NH2; H Apc-D-Bal - D- Tr p- 3Thi - Lys- NH2;
H Apc- D- Bal - D- Tr p- 3Thi - NH2; H-Apc D Bal - D- Tr p- 4Pal - NH2;

15H Apc- DBaI Tr Apc-D-Bal - D Trp-Pff-Lys-N H2;
H- Apc- D- Bal - @fﬁ LHA'% LP(S NG "o Bl - 2Fun. Lys- NH2;

H I np- D- 1Nal - E—@m DzmaDN}raPﬁm | np- D- 1Nal - D- Bal - 2Thi - Lys- N F12;
H | np- D- 1Nal - Al 4 Lpp- D-1Nal - D- Bal - Pf f - Lys- N H2;
H | np- D- 1Nal - g%ﬁ% D%Nrgl th%ﬁ ZEWAB% TNal - D- Bal - Phe- Lys- NH2;

25H- | np- D 1NaH-ApcE{2NTRB-Try-2F mHRys-NHEnp- D- 1Nal - D- Bal - Taz- NH2;

npsD- 1Nal - HAlﬂoQD%ﬁHﬁDAPI_PQM'QNHHl np- D- 1Nal - D- Tr p- 2Fua- Lys- NH2;
p- D- 1Nal - Fua- N A | np- D- 1Nal - D- Tr p- 3Thi - Apc- NH2;

p- D- 1Nal -U—WQNH‘ D{Tys2RpENHA | np- D- 1Nal - D- Tr p- Pf f - Apc- NH2;

H |

H1ln

H1n

H- | np- D- 1Nal -D-AIE[CFD_ENBHb_Wp A AgENHR- D- INal - D- Tr p- Pf f - NH2;
H 1 np- D- 1Nal - H 1 np-D-2Nal - D- Tr p- 2Fua- Apc- NH2
H1ln

p- D- 2Nal -bWéHabDﬁF&ZT%%Nb 2Nal - D- Tr p- 2Thi - Apc- NH2;
H-Apc-D-2Nal-D-Trp-3Pal-NH;;

10 H-Apc-D-2Nal-D-Trp-3Thi-Apc-NHo;
H-Apc-D-2Nal-D-Trp-3Thi-Lys-NH,;
H-Apc-D-2Nal-D-Trp-3Thi-NH,;
H-Apc-D-2Nal-D-Trp-4Pal-NHs;
H-Apc-D-2Nal-D-Trp-Pff-Apc-NHjy;

15 H-Apc-D-2Nal-D-Trp-Pff-Lys-NH,;
H-Apc-D-2Nal-D-Trp-Pff-NH,;
H-Apc-D-2Nal-D-Trp-Taz-Apc-NH;
H-Apc-D-2Nal-D-Trp-Taz-Lys-NH,;
H-Apc-D-Bal-D-Bal-2Fua-Apc-NH,;

20 H-Apc-D-Bal-D-Bal-2Fua-Lys-NH;;
H-Apc-D-Bal-D-Bal-2Fua-NH.;
H-Apc-D-Bal-D-Bal-2Pal-NH;;
H-Apc-D-Bal-D-Bal-2Thi-Apc-NHy;
H-Apc-D-Bal-D-Bal-2Thi-Lys-NH,;

25 H-Apc-D-Bal-D-Bal-2Thi-NHy;
H-Apc-D-Bal-D-Bal-3Pal-NHo;
H-Apc-D-Bal-D-Bal-3Thi-Apc-NHa;
H-Apc-D-Bal-D-Bal-3Thi-Lys-NHy;
H-Apc-D-Bal-D-Bal-3Thi-NHy;

30 H-Apc-D-Bal-D-Bal-4Pal-NHo;
H-Apc-D-Bal-D-Bal-Pff-Apc-NH,;
H-Apc-D-Bal-D-Bal-Pff-Lys-NH,;
H-Apc-D-Bal-D-Bal-Pff-NH,;
H-Apc-D-Bal-D-Bal-Phe-Apc-NH,;



S5H- | np- D- 2Nal - D- Tr p- 3Thi - Apc- NH2; H- I np-D- 2Nal - D- Tr p- 3Thi - Lys- NH2;
H 1 np-D 2Nal - D- Tr p- 3Thi - NH2; H- | np- D- 2Nal - D- Tr p- Pf f - Apc- NH2;
H I np-D-2Nal - D- Trp- Pf f - NH2; 10H- | np- D- 2Nal - D- Tr p- Taz- Apc- NH2;
H I np- D- 2Nal - D- Tr p- Taz- NH2; H- I np- D- Bal - D- Bal - 2Fua- Lys- N F12;
| np- D- Bal - D- Bal - 2Fua- NH2; H- | np- D-Bal - D- Bal - 2Thi - Lys- NH2;
| np-D-Bal - D-Bal - 3Thi -Lys-NH2; H- 1 np-D-Bal -D Bal - Pff-Lys-NH2;
p- D-Bal - D-Bal - Pff - NH2; H- I np- D- Bal - D- Bal - Phe- Lys- N H2,

H
I n

| np- D- Bal - D Bal - T hys- NH2; 2 I np-D-Bal - D- Bal - Taz- NH2;

| np- D- Bal - HT@%%%E,PZ%%%HS'&WW- D Bal - D- Tr p- 2Fua- Lys- NH2;
I n

H-

T

p- D- Bal - DHIAgs-RBagDNE2-PheiNHap- D- Bal - D- Tr p- 3Thi - Apc- NH2;

| np- D- Bal 0k TriR=3TRi= - N HRs:, H- 1 np-D-Bal - D- Tr p- Pf f - Apc- NH2;
np- D- Bal - DH%%-@P?"- yBsaErxNgﬁgPUﬁ—le’np- D- Bal - D- Tr p- Pf f - NH2;

np- D- Bal - DH#ARe-O-82l-Riia|-T80HYd-NP2;D- Bi p- D- Bal - 2Fua- Lys- NH2;
nps D- Bi p- DyBal -@geuap M i 3dwknp- D- Bi p- D- Bal - 2Thi - Lys- NH2;

np- D- Bi p- D I?;qc- STH%T@EZH | np- D- Bi p-D-Bal - Pff-Lys- NH2;
np- D- Bi p- DHEsc-PRal-RifAPR-2bva-Ape-Nple:D- Bi p- D- Bal - Taz- Lys- NH2;

n
I
n
n

o1

p- D- Bi p- DyBadc-T @& DHis-oFhd-DR=@Bi p- D- Tr p- 2Fua- Lys- NH2;
np- D- Bi p- D- Tr p- 2Fua- I\FHZ' H-1 np- D Bi p- D- Tr p- 2Thi - Lys- NH2;
p- D- Bi p- D TAS=BPA DR 2R NHEL | np- D- Bi p- D- Tr p- Pf f - Lys- NH2;
p- D- Bi p- DHPpe-0PBAR D28 Ap- D- Bi p- D- Tr p- Taz- Lys- NH2, or
1 0y OB O B2 g, pharmaceutt callyy acceptable salt ther o
accordi ng to HirecibBarD-drp-3BkApeNHD: 1Nal - D- Tr p- 3Pal - Lys- NF12;

H-Apc-D-Bal-D-Trp-3Thi-Lys-NH,;

H-Apc-D-Bal-D-Trp-3Thi-NH,;

H-Apc-D-Bal-D-Trp-4Pal-NH;;
15 H-Apc-D-Bal-D-Trp-Pff-Apc-NH;;

H-Apc-D-Bal-D-Trp-Pff-Lys-NH,;

H-Apc-D-Bal-D-Trp-Pff-NHj;

H-Inp-D-1Nal-D-Bai-2Fua-Lys-NH;;

H-Inp-D-1Nal-D-Bal-2Fua-NH,;
20 H-Inp-D-1Nal-D-Bal-2Thi-Lys-NH,;

H-Inp-D-1Nal-D-Bal-3Thi-Lys-NH,;

H-Inp-D-1Nal-D-Bal-Pff-Lys-NH,;

H-Inp-D-1Nal-D-Bal-Pff-NH;

H-Inp-D-1Nai-D-Bal-Phe-Lys-NH,;
25 H-Inp-D-1Nai-D-Bal-Taz-Lys-NH,;

H-Inp-D-1Nal-D-Bal-Taz-NH,;

H-Inp-D-1Nal-D-Trp-2Fua-Apc-NHa;

H-Inp-D-1Nal-D-Trp-2Fua-Lys-NH,;

H-Inp-D-1Nal-D-Trp-2Fua-NH,;
30 H-Inp-D-1Nai-D-Trp-3Thi-Apc-NH,;

H-Inp-D-1Nal-D-Trp-3Thi-Lys-NH,;

H-Inp-D-1Nal-D-Trp-Pff-Apc-NH,;

H-Inp-D-1Nal-D-Trp-Pff-Lys-NH,;

H-Inp-D-1Nal-D-Trp-Pff-NH,;

FIFQFFFFFIRFIETF



np- D- 2Nal - D- Tr p- 4Pal - Lys- NH2; H- | np- D- 2Nal - D- Tr p- Or n- Lys- NH2;

np- D- Bi p- D- Tr p- Phe-Lys- NH2; H- I np-D-2Nal - D- Tr p- Thr ( Bzl ) - Lys- NH2;
np-D-2Nal - D- Tr p- Pff - Lys- NH2; H- I np- D- 2Nal - D- Tr p- 2Thi - Lys- NH2;
np- D- 2Nal - D- Tr p- Taz- Lys- NH2; H- 1 np- D- Di p- D- Tr p- Phe- Lys- NH2;

np- D- Bpa- D- Tr p- Phe- Lys- NH2; 25 H-| np- D- 2Nal - D- Bpa- Phe- Lys- NH2;
np- D-2Nal - D- Trp- Thr (Bz1) - NH2; H- 1 np- D 2Nal - D- Tr p- Pf f - NH2;
np D 2Nal - D- Tr p- Taz- NH2; H- 1 np- D- 2Nal - D- Di p- Phe- NH2;

H | np- D- 2Nal H2: H- | np- D- Tr p- D- 2Nal (4)) - Pi m
np- D- Bal - HﬁPB@%ﬂ‘iﬁ [f'lr%oLKﬂizNN*H | np- D- Bal - D- Tr p- Phe- Lys- NH2:
np- 3 ixl - B—I’ﬁp{ﬁ)—ﬂdrIJfD—][gpszH\H%p:l_NliHj BpBDI Zga[r D ng ng- ﬁlﬂ(z: N H2;
np- - T ps A\ np- a r p- Phe- Apc- ;
Apc- D- 2Nal - B';:;E’% [ﬁ)@ %ﬁ% N 1 Apc- D- 1Nal - D- Tr p- 2Thi - Lys- NH2:
| np- D- 2Nal - B-IWPMLWI@TMZT}H&-AHQNB? INal -D- Trp(4)-Pim
| npg D- Bal - DyJ i r(Bz1)-D-TrpP)-Pim 10
| np° D- 1Nal DB W%%@d’*?kﬁﬁ%’&pﬁﬁp D- Bal - D- Tr p- Taz- Lys- NF12:
Apc- D- 1Nal - atw@m@-&i@-mwwmpc D-Bal - D- Tr p- Taz- Lys- NH2;

H- Apc- D- Bal - T&ng'mgrd,y ®=PhEld,; 15 H Apc-D-Bal - D-Tr p- Phe- Lys- N H2;
H Apc- D- 1Nal - D- c- NH2; h—Apc D- Bal - D- Tr p- Phe- Apc- NH2;

H Apc- DlNaI-UC'_“LFNﬁrZNﬁ"r@ Pfidpe-NHi Apc- D- 1Nal - D- 2Nal - Phe- Apc- NH2: 20
H Apc- D- 1Nal - BaddNaloNne-tyeikid;; H Apc- D- Bal - D- 1Nal - Phe- Apc- NH2;

H Ap - D-Bal - Apc- D- Bal - D- 1Nal - Phe- Lys- NH2;
H Apf D Bal - dﬁiﬂﬁbﬁgpf’i Déf}g ‘N?%QC'NHES H Apc- D- 1Nal - D- Tr p- 2Thi - NH2;
H Apc D- Bal - D—iTmmDI%&al NEGp-THzAG: D- LNal - D- Tr p- Taz- NH2;

H Apc- D- Bal - %TTEEPZB ?Tj%lallaﬁlﬂ@mmﬁﬁ[} Bal - D- Tr p- Taz- NH2;

30H Apc- D- 2Nal - 'c- D- 2Nal - D- Tr p- Taz- NH2
H 1 np- D- 1Nal - idrp-p- B%E-MFMHNHzHI np- D- Bal - D- Tr p- Taz- Apc- NH2;

100 Bl oD T e v

15 H-Inp-D-Bal-D-Bai-3Thi-Lys-NHo;
H-Inp-D-Bal-D-Bal-Pff-Lys-NH,;
H-Inp-D-Bal-D-Bal-Pff-NH,;
H-Inp-D-Bal-D-Bal-Phe-Lys-NH,;
H-Inp-D-Bal-D-Bal-Taz-Lys-NH,;

20 H-Inp-D-Bal-D-Bal-Taz-NH,;
H-Inp-D-Bal-D-Trp-2Fua-Apc-NH,;
H-Inp-D-Bal-D-Trp-2Fua-Lys-NH,;
H-Inp-D-Bal-D-Trp-2Fua-NH,;
H-Inp-D-Bal-D-Trp-3Thi-Apc-NH,;

25 H-lnp-D-Bal-D-Trp-3Thi-Lys-NH,;
H-Inp-D-Bal-D-Trp-Pff-Apc-NH;;
H-Inp-D-Bal-D-Trp-Pff-Lys-NHa;
H-Inp-D-Bal-D-Trp-Pff-NH,;
H-Inp-D-Bal-D-Trp-Taz-NH,;

30 H-Inp-D-Bip-D-Bal-2Fua-Lys-NH,;
H-Inp-D-Bip-D-Bal-2Fua-NH,;
H-Inp-D-Bip-D-Bal-2Thi-Lys-NHj;
H-Inp-D-Bip-D-Bal-3Thi-Lys-NH,;
H-Inp-D-Bip-D-Bal-Pff-Lys-NH,;

iiliifffgiliiili

20



H I np-D-Bal - D- Tr p- 3Thi - Lys- NF12, H | np-D- Bal - D- Tr p- 2Fua- Lys- N H2;
5H I np-D-Bal -D Trp-Pff-Lys-NH2; H- 1 np-D Bal - D Tr p- 3Thi - Apc- NH2;

H | np- D- Bal - D- Tr p- 2Fua- Apc- NH2; H- | np- D- Bal - D- Tr p- Pf f - Apc- NH2;

H Apc- D-Bal - D- Tr p- 3Thi - Lys- NH2; 10H- Apc- D- Bal - D- Tr p- 2Fua- Lys- N H2;
H Apc-D-Bal - D Trp-Pff-Lys-NH2; H- |1 np-D- Bal - D-Bal - Phe-Lys-N H2; H |
np- D-Bal - D-Bal - 2Thi -Lys-N H2; H 1 np-D-Bal -D-Bal -3Thi -Lys-N F12;
15H I np- D- Bal - D- Bal - Taz- Lys- NH2; H- I np- D- Bal - D- Bal - 2Fua- Lys- NH2;

H I np- D- Bal - D- Y Apc- D- Bal - D- Bal - Phe- Lys- NH2;

H Apc- D- Bal - %ap [g%k) [-B)I?%lsbﬁ%{grml-l- Apc- D-Bal - D-Bal - 3Thi - Lys-N H2;

H Apc- D- Bal - DJ-anb-D:Bm-Hl%LWLySI-NH@C- D- Bal - D- Bal - 2Fua- Lys- N F12;

H Apc- D Bal - DBB@F 53%{9 éﬁr%ﬁﬁﬁ | np-D-1Nal - D- Tr p- 3Thi - Lys-N F12;
2 :

H | np- D- 1Nal H- | np- D- 1Nal - D- Tr p- Pf f - Lys- NH2;
H | np- D- 1Nal - IbLlBaJrD-BméD{wsszyermp D- 1Nal - D- Bal - 2Thi - Lys- NH2;

H- 1 npsD- 1Nal - I;},Iﬁglg_ Fb T|-;¥§FLHH3H 30 H-Inp-D-1Nal - D-Bal - Taz- Lys- NHZ2;
H | np- D- 1Nal - D ua- Lys- NH2; H-Inp D- 1Nal - D- Bal - Pf f - Lys- NH2;

H I np- DzNal-tihrfPﬁlﬁrPrPTmo%TfNst NHzl np- D- 2Nal - D- Tr p- 3Thi - Apc- NH2;
H- Apc- DlNaI-Q-r,I{b@Q, L[jﬁ' @F ;-NH;:Apc- D- INal - D- Tr p- Pf f - Apc- NH2;

H Apc- D- 2Nal - np B Blp . TSt Lys-NEiz,
H-Inp-D-Bip-D-Trp-Pfi-NH,;

10 H-Inp-D-Bip-D-Trp-Taz-Lys-NH,; or

H-lnp-D-Bip-D-Trp-Taz-NH,;
or a pharmaceutically acceptable salt thereof.

A preferred Group 2 compound, termed a Group 2A compound, is a compound
according to the formula:

15 H-Inp-D-1Nal-D-Trp-3Pal-Lys-NH,;
H-Inp-D-2Nal-D-Trp-4Pal-Lys-NHj;
H-Inp-D-2Nal-D-Trp-Orn-Lys-NH,;
H-Inp-D-Bip-D-Trp-Phe-Lys-NH,;
H-Inp-D-2Nal-D-Trp-Thr(Bzl)-Lys-NH,;

20 H-Inp-D-2Nal-D-Trp-Pff-Lys-NH,;
H-Inp-D-2Nal-D-Trp-2Thi-Lys-NH,;
H-Inp-D-2Nal-D-Trp-Taz-Lys-NHa;
H-Inp-D-Dip-D-Trp-Phe-Lys-NH;
H-Inp-D-Bpa-D-Trp-Phe-Lys-NH,;

25 H-Inp-D-2Nal-D-Bpa-Phe-Lys-NHy;;
H-Inp-D-2Nal-D-Trp-Thr(Bzl)-NH;
H-Inp-D-2Nal-D-Trp-Pff-NH,;
H-Inp-D-2Nal-D-Trp-Taz-NH,;
H-Inp-D-2Nal-D-Dip-Phe-NH,;

30 H-Inp-D-2Nal-D-Trp-3Pal-Lys-NH;
H-Inp-D-Trp-D-2Nal(W)-Pim;
H-Inp-D-Bal-D-Trp-2Thi-Lys-NH;;
H-Inp-D-Bal-D-Trp-Phe-Lys-NH,;
H-Inp-D-1Nal-D-Trp-2Thi-Lys-NH;;

10

25



H Apc- D- 2Nal - D- Tr p- 3Thi - Apc- NH2; 5H- Apc- D- 2Nal - D- Tr p- Taz- Apc- NH2;
H Apc- D- 2Nal - D- Tr p- 2Fua- Apc- N F12; H Apc-D- 2Nal - D- Tr p- Pf f - Apc- NH2;
H | np- D-Bal - D- Tr p- Taz- NH2; H- | np- D- Bal - D- Tr p- 2Fua- NH2;

10H | np-D-Bal - D- Tr p- Pf f - NH2; H Apc- D- Bal - D- Tr p- 3Thi - NH2;

H Apc- D-Bal - D- Tr p- 2Fua- NH2; H Apc-D-Bal -D- Trp-Pff-N H2;

H Apc-D-Bal -D Trp-4Pal -N H2; 15 H Apc-D-Bal -D Trp-3Pal -N H2,

H Apc- D Bal - DTrp 2Pal - NH2; H-Inp-D- Bal - D-Bal - Taz- NH2; H- |
np- D- Bal - D- Bal N H2 H-In-DBaI-DBaI-Pff-NHZ; 20

H Apc- D- Bal - D@&Pma'ﬂlhifp -Phespec-NHga) - D- Bal - 2Thi - NH2:

H- Apc- D- Bal - DHRab1BThaliD-Np2rPhd-a ApRHD- Bal - D- Bal - Taz- N H2;

H Apc- D- Bal - D- Ral H2 c- D-Bal - D- Bal - Pf f - NH2;
H Apc- D- Bal - FQQP ngéaD Eﬁzp’herg%g B Bal - D- Bal - 3Pal - NH2;

H Apc- D- Bal - DHBatc-IZEa!bLDIHZp PhieJLp@Nl}z ANal - D- Tr p- Taz- NH2;
30H- | pp-D- 1Na H- | D- 1Nal - D- Tr p- Pf f - NH2;
H npgD INal - B% [5fll§ ﬁﬂl ILP(ﬁ '\%PlNal - D- Bal - 2Fua- NH2;

H | np- D- 1Nal - B—laaHD—Pﬂaﬂ—D\le )-Ptr; np- D- 2Nal - D- Tr p- Taz- NH2;

H- | np- D- 2Nal - .np- D- 2Nal - D- Tr p- Pf f - NH2;

H Apc- D- 1Nal R%E_B M ﬂhép)ﬁ- Apc- D- 1Nal - D- Tr p- 2Fua- NH2;
H- Apc- D- 1Nal - B-Imp- @ BAlD- NI )-PimApc- D- 1Nal - D- Tr p- 4Pal - NH2;

H- Apc- D-ll\laI-Q-A'Ii'lg_@-S’%gEgﬂ)M—ﬁrpw}ﬁpﬁ D- 1Nal - D- Tr p- 2Pal - NH2; 10
H- Apc- D- 2Nal - D- Tr D- 2Nal - D- Tr p- 2Fua- NH2;

H Aptl D- 2Nal - Bring-p-iba-Driip; fathLAﬁfob 2Nal - D- Tr p- 4Pal - NH2;

H Apc- D2Na|-|Ep:|H'59§glP_aT,gLTlg% Ly, Apc- D- 2Nal - D- Tr p- 2Pal - NH2;
H | np- D Bi p- D-Trp Z- NH np- D- Bi p- D- Tr p- 2Fua- NH2;
H | np- D- Bi p- PS5 Na'rﬁhifp Fﬁ%Hﬁ%’E&"a p- D- Bal - Taz- NH2;

20H- | np- D- Bi pHJApBa{J BRIFmLard\lF& LpsLNiH‘gI np- D- Bi p- D- Bal - Pff- N H2; or a
phar maceut i caH A){)cfﬁggl%?' Ezl_hsl% N5_|hereof

15 H-Apc-D-Bal-D-Trp-Phe-Lys-NH;;
H-Apc-D-1Nal-D-Trp-Phe-Apc-NHj;
H-Apc-D-Bal-D-Trp-Phe-Apc-NHo;
H-Apc-D-1Nal-D-1Nal-Phe-Apc-NHo;
H-Apc-D-1Nal-D-2Nal-Phe-Apc-NH,;

20 H-Apc-D-1Nal-D-1Nal-Phe-Lys-NH,;
H-Apc-D-Bal-D-1Nal-Phe-Apc-NH;;
H-Apc-D-Bal-D-2Nal-Phe-Apc-NH;;
H-Apc-D-Bal-D-1Nal-Phe-Lys-NH,;
H-Apc-D-Bal-D-2Nal-Phe-Lys-NH,;

25 H-Apc-D-1Nal-D-Trp-2Thi-NH,;
H-Apc-D-Bal-D-Trp-Phe-NH,;
H-Apc-D-1Nal-D-Trp-Taz-NH,;
H-Apc-D-Bal-D-Trp-2Thi-NH,;
H-Apc-D-Bal-D-Trp-Taz-NH,;

30 H-Apc-D-2Nal-D-Trp-2Thi-NHj;
H-Apc-D-2Nal-D-Trp-Taz-NHj;
H-Inp-D-1Nal-D-Trp-Taz-Apc-NHy;
H-Inp-D-Bal-D-Trp-Taz-Apc-NHy;
H-Apc-D-1Nal-D-Trp-Taz-Apc-NHy;

11



A preferred G oup 2A conpound, ternmed a Group 2B conmpound, is a conpound
according to the fornula: 25H | np-D 1Nal - D- Tr p- 3Pal - Lys- NH2;

H | np- D- 2Nal - D- Tr p- 4Pal - Lys- NH2; H- I np-D-2Nal - D- Tr p- Or n- Lys- NH2;

H | np- D- Bi p- D- Tr p- Phe- Lys- NH2; H- I np-D- 2Nal - D- Tr p- Thr ( Bzl ) - Lys- N H2;
30H-I np-D-2Nal - D- Tr p- Pf f - Lys- NH2; H- I np-D-2Nal - D- Tr p- 2Thi - Lys- N H2;

H 1 np- D-2Nal - D- Tr p- Taz- Lys-N H2; H- 1 np-D D p- D Tr p- Phe-Lys-N H2;

H- | np- D- Bpa- D- Tr p- Phe- Lys- NH2;  H-| np- D- 2Nal - D- Bpa- Phe- Lys- NH2;

H | np- D- 1Nal - D- 2Nal - D- Tr p- Thr ( Bz1) - NH2;

H 1np- D- 2Nal - B %‘5#} bﬂfﬁﬁ%ﬁ%ﬁ\@*m 2Nal - D- Tr p(LP) - Pi m

H 1 np- D- Tr p- DHZthEXHﬂ%)I—D?anp}B'I}He LYE}Z-)NBZ 2Nal - D- Tr p- Taz- NH2;

H | np- D- 2Nal - B E)q__@) E% l}l{azﬂ %HHD 2Nal - D- Tr p- 3Pal - Lys- NH2;

10 | np- D- Bal - [& rp- ysS B 1 np- D- Bal - D- Tr p- 2Thi - Lys- NH2;
np- D- Bal - DHTInp-Dfda-0-Ygp- 2442 LyEH\ll-hp D- Bal - D- Tr p- Phe- Apc- NH2;
npg D- Bal - DTk pplga o 5 H Apc- D Bal - D- Tr p- Phe- Lys- NF12,

Apc5 D Bal - DH'Ilr%DZ%IﬁE&) Mﬂ?—& lIJ-‘f- Apc-D-Bal - D- Tr p- Taz- Lys- NH2;

Apc- D- Bal - DHAINeD-BoH&- TipsaTkiHApc-NHapc - D- Bal - D- 2Nal - Phe- Lys- NF12; 20

| np- D- 1Nal - Qlar'Fg P-Edlh- T,Ipyg;-ugllj?pc_mﬁl np- D- 1Nal - D- Tr p- Taz- Lys- NF12
| np- D- 2Nal - Phe- Apc- NH2; H-Inp D- 1Nal - D- Tr p- Taz- Apc- NH2;
I n

p- D- 1Nal - tk'w—ﬁ-@ﬂ#@ -FpcRfiies-NHas H Apc- D- 1Nal - D- Tr p- 2Thi - Lys- NH2;
Apc- D- 1Nal - R:Abcp Eaza]:[y&sﬂkﬂ_,ysjm%pc D- 1Nal - D- 1Nal - Phe-Lys- N F12;
Ap%: D- 2Nal _H—Apc% BQIED |T¥p 5 I,_ysl-hﬁ\pc D- Bal - D- Tr p- Phe- Apc- NH2;

H-Apc-D-Bal-D-Trp-Pff-Lys-NH;;
H-Inp-D-Bal-D-Bal-Phe-Lys-NH;;
H-Inp-D-Bal-D-Bal-2Thi-Lys-NH;
H-Inp-D-Bal-D-Bal-3Thi-Lys-NH,;
15 H-Inp-D-Bal-D-Bai-Taz-Lys-NH;;
H-Inp-D-Bal-D-Bal-2Fua-Lys-NH;
H-Inp-D-Bal-D-Bal-Pff-Lys-NHo;
H-Apc-D-Bal-D-Bai-Phe-Lys-NH,;
H-Apc-D-Bal-D-Bal-2Thi-Lys-NH,;
20 H-Apc-D-Bal-D-Bal-3Thi-Lys-NH,;
H-Apc-D-Bal-D-Bal-Taz-Lys-NH,;
H-Apc-D-Bal-D-Bal-2Fua-Lys-NH,;
H-Apc-D-Bai-D-Bal-Pff-Lys-NHj;
H-Inp-D-1Nal-D-Trp-3Thi-Lys-NHy;
25 H-Inp-D-1Nal-D-Trp-2Fua-Lys-NH;;
H-lnp-D-1Nal-D-Trp-Pff-Lys-NH,;
H-Inp-D-1Nal-D-Bal-Phe-Lys-NHy;
H-Inp-D-1Nal-D-Bal-2Thi-Lys-NHo;
H-lnp-D-1Nal-D-Bal-3Thi-Lys-NHj;
30 H-Inp-D-1Nali-D-Bai-Taz-Lys-NHj;
H-Inp-D-1Nal-D-Bal-2Fua-Lys-NH.;
H-Inp-D-1Nal-D-Bal-Pff-Lys-NH,;
H-Inp-D-2Nal-D-Trp-2Thi-Apc-NH,;
H-Inp-D-2Nal-D-Trp-3Thi-Apc-NH,;

Iiiliiili
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30 H Apc- D Bal - D- Tr p- Taz- Apc- NH2; H Apc- D- Bal - D- 1Nal - Phe- Apc- NH2;
H Apc- D- Bal - D- 2Nal - Phe- Apc- NH2; H Apc- D- 1Nal - D- Tr p- Taz- Apc- NH2;
H Apc- D- 1Nal - D- Tr p- Phe- Apc- NH2; H Apc- D- 1Nal - D- 1Nal - Phe- Apc- NH2;
H Apc- D- 1Nal - D- 2Nal - Phe- Apc-NH2; HInp-D-Bal -D-Trp('-P)-Pim

H Apc- D- Bal - D- Tr p- Phe- NH2; 5H Apc- D-Bal - D- Tr p- 2Thi - NH2;

H Apc- D-Bal - D- Tr p- Taz- NH2; H Apc- D 1Nal - D- Tr p- 2Thi - NH2;

H Apc- D- 1Nal - D- Tr p- Taz- NH2; H Apc- D- 2Nal - D- Tr p- 2Thi - NH2;

10H Apc- D- 2Nal ; - Taz-NH2: or Al b-D-Ser(Bzl)-D-Trp(t-P)-Pim or a

phar maceut i cal'_i'@p?y%g’éﬂfaéﬁfpg?%&?c‘ dreof. A preferred Group 2B conpound,

LEH I np-D- 1NaL Tt o 3Bk e Ly s NER e HE | s D 20680 D Tt b 4Pal ~LyS-N 12:-
np- np- -D- Tr p- 4Pal - Lys- :

H- | np- D- Bi p- Hf% EL%Ne%LUﬂr pk?‘lﬁ‘\ygﬁﬁﬁ D- 2Nal - D- Tr p- Thr (Bz1) - Lys- N H2:

H | np- D- 2Nal - B-ﬁﬁp@rﬁ‘mm l[gps?aNl-Hm-NBBH | np- D- 2Nal - D- Tr p- Taz- Lys- NH2;

H-1 npgD- 2Nal - - Qﬂgl D-2Nal - D- Tr p- Thr ( Bz1) - NH2;

H I np- D 2Nal - B@Hﬁ ﬁ@g%@ IArf%WgNal -D Trp-3Pal -Lys-NH2; 25

H- | np- D- Bal - Dfmﬂ&DZWﬁm:J]@-FNf NZC-NHQI np- D- Bal - D- Tr p- Phe- Lys- NH2;

H- I np- D- 1Nal 'ﬁﬂ_{ﬁoQD%NQiDhYéBW&ysNH np- D- 2Nal - D- Tr p- Phe- Apc- NH2
H 1 np- D- 1Nal - p- Phe- Apc 30 H—In-DBaI D- Tr p- Phe- Apc- NH2

H Apc- D- 2Nal - tMHCpDﬁNéUEgTép RFypLysNHg - D 1Nal - D- Tr p- 2Thi - Lys- NH2;
H-1 np- D- 1Nal - B-Alycd-TRaRbYyr$p- NFﬁZ_,ys NH,np- D-Bal - D- Tr p- Taz- Lys- NH2,;

H Ap? D- 1Nal - H-Apch Zﬁlal—ﬂfx'rp-ZNFkl-Lys-NHz,
H-Apc-D-2Nal-D-Trp-3Thi-Lys-NH,;
H-Apc-D-2Nal-D-Trp-Taz-Lys-NH,;
H-Apc-D-2Nal-D-Trp-2Fua-Lys-NH,;
H-Apc-D-2Nal-D-Trp-Pff-Lys-NHo;

15 H-Inp-D-Bip-D-Trp-2Thi-Lys-NH;;
H-Inp-D-Bip-D-Trp-3Thi-Lys-NHj;
H-Inp-D-Bip-D-Trp-Taz-Lys-NH;;
H-Inp-D-Bip-D-Trp-2Fua-Lys-NH,;
H-Inp-D-Bip-D-Trp-Pff-Lys-NH,;

20 H-Inp-D-Bip-D-Bal-2Thi-Lys-NH,;
H-Inp-D-Bip-D-Bal-3Thi-Lys-NH,;
H-Inp-D-Bip-D-Bal-Taz-Lys-NH,;
H-Inp-D-Bip-D-Bal-2Fua-Lys-NH,;
H-Inp-D-Bip-D-Bal-Pff-Lys-NH;;

25 H-Apc-D-Bal-D-Trp-3Thi-Apc-NH,;
H-Apc-D-Bal-D-Trp-2Fua-Apc-NH,;
H-Apc-D-Bal-D-Trp-Pff-Apc-NHj;
H-Apc-D-Bal-D-Bal-Phe-Apc-NH,;
H-Apc-D-Bal-D-Bai-2Thi-Apc-NH,;

30 H-Apc-D-Bal-D-Bal-3Thi-Apc-NH,;
H-Apc-D-Bal-D-Bal-Taz-Apc-NH,;
H-Apc-D-Bal-D-Bal-2Fua-Apc-NH,;
H-Apc-D-Bali-D-Bal-Pff-Apc-NHj;
H-Apc-D-1Nal-D-Trp-3Thi-Apc-NH,;
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H Apc-D-Bal - D- Tr p- Taz- Lys- NF12; H- Apc-D-Bal - D- Tr p- 2Thi - Lys- NH2;

H Apc- D- Bal - D- Tr p- Phe- Lys- NH2, 5H Apc- D- 1Nal - D- Tr p- Phe- Apc- NH2;

H Apc- D- Bal - D- Tr p- Phe- Apc- NH2; H Apc- D- 1Nal - D- 1Nal - Phe- Apc- NH2;

H Apc- D- 1Nal - D- 2Nal - Phe- Apc- NH2; H Apc- D- 1Nal - D- 1Nal - Phe- Lys- NH2; 10
H Apc- D- Bal - D- 1Nal - Phe- Apc- NH2; H- Apc- D- Bal - D- 2Nal - Phe- Apc- NH2;

H Apc- D- Bal - D- 1Nal - Phe- Lys- NH2; H Apc- D- Bal - D- 2Nal - Phe- Lys- NH2;

D Trp-2Thi -NH2; 15 H Apc D Bal - D- Tr p- Phe- NH2;

-D Trp- 2Thi - NH2;
%r%/p %@z kﬂ?zr P?F %AgpﬁH - D- Tr p- 2Thi - NH2;
Eﬁ):—l— Ap([:} [B} |2Nal|+AbcT[D{1N7£aD “TINHPF-AgcNHD; DD“IIaN!aI DDT_rI_p- T_zli_z- ApAg Nnaz
np- a - r p- Taz- Apc- ;. or
H Apc- D- Bal - DHT&% él(%ﬁl Qﬁc”ngh' %ﬁﬁ%a pharmaceutical |y acceptable salt
t hereof . A pr eftssoBENG- IJpp-ZBalélAp&mmwund termed a G oup 2B-1a conpound,
d| H 1 np- D- 1Nal - D- Tr p- 3Pal - Lys- NH2,
B4R ﬂ%’f’ﬁ T%ﬁégyk‘%% H | np- D- 2Nal - D- Tr p- Taz- Lys- NH2;
H- 1 np- D- 2Nal - B-N’rrch-lQNeHDJw RIFH23-Apt-Nhip- D- Bal - D- Tr p- 2Thi - Lys- NH2;

H Apc- D- 1Nal -
H Apc- D- 1Nal -
H Apc- D Bal -

a congound ac
H | np=D- 2Nal -

H | np- D- Bal -
H 1 np- D- 2Nal -

skl

p- D- INal - D- Tr p- 2Thi - Lys- NH2;
hp- D- 1Nal - D- Tr p- Phe- Apc- NH2;

H- | np- D- Bal - DHWF?J Fﬁ%—%@ TN H Apc- D- 2Nal - D- Tr p- Phe- Lys- N H2;

10

15

20

25

30

H-Inp-D-Bal-D-Trp-2Fua-NH,;
H-Inp-D-Bal-D-Trp-Pff-NH,;
H-Apc-D-Bal-D-Trp-3Thi-NH;
H-Apc-D-Bal-D-Trp-2Fua-NH,;
H-Apc-D-Bal-D-Trp-Pff-NH,;
H-Apc-D-Bal-D-Trp-4Pal-NH,;
H-Apc-D-Bal-D-Trp-3Pal-NH,;
H-Apc-D-Bai-D-Trp-2Pal-NH;;
H-Inp-D-Bai-D-Bal-Taz-NH;
H-Inp-D-Bal-D-Bal-2Fua-NHs,;
H-Inp-D-Bal-D-Bal-Pff-NH,;
H-Apc-D-Bal-D-Bal-Phe-NHy;
H-Apc-D-Bal-D-Bal-2Thi-NH;;
H-Apc-D-Bal-D-Bal-3Thi-NH;;
H-Apc-D-Bal-D-Bal-Taz-NH,;
H-Apc-D-Bal-D-Bal-2Fua-NH.;
H-Apc-D-Bal-D-Bal-Pff-NH,;
H-Apc-D-Bal-D-Bal-4Pal-NH,;
H-Apc-D-Bal-D-Bal-3Pal-NH,;
H-Apc-D-Bal-D-Bal-2Pal-NH,;
H-lnp-D-1Nal-D-Trp-Taz-NH,;
H-Inp-D-1Nai-D-Trp-2Fua-NH,;
H-Inp-D-1Nal-D-Trp-Pff-NH,;
H-Inp-D-1Nal-D-Bai-Taz-NH,;
H-Inp-D-1Nal-D-Bal-2F ua-NH,;
H-Inp-D-1Nal-D-Bal-Pff-NHj;

14
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5H Apc- D- 1Nal - D- Tr p- 2Thi - Lys- NH2; H- I np-D- 1Nal - D- Tr p- Taz- Lys- NH2;

H 1 np- D-Bal - D- Tr p- Taz- Lys- NH2; H Apc-D- 1Nal - D- Tr p- Taz- Lys- NH2;

H Apc- D- Bal - D- Tr p- Taz- Lys-N F12; 10H Apc-D-Bal - D- Tr p- 2Thi - Lys- NH2;
H Apc- D- Bal - D- Tr p- Phe- Lys- NH2; H Apc- D- 1Nal - D- Tr p- Phe- Apc- NH2;

H Apc- D- Bal - D- Tr p- Phe- Apc- NH2; H- Apc- D- Bal - D- 2Nal - Phe- Lys-N H2; 15
H Apc- D- 1Nal - D- Tr p- 2Thi - NH2; H Apc- D- Bal - D- Tr p- Phe- NH2;

H Apc-D-Bal - D- Tr p 2Thi - NH2; H Apc- D 2Nal - D- Tr p- 2Thi - NH2;

H—Inp-D—lNaI- H2, 20K 1 np- D- Bal - D- Tr p- Taz- Apc- NH2;
H—Apc-D-lNaI- ; 331@% [ﬁgﬁoﬁﬁz“ H Apc- D-Bal - D- Trp- Taz- Apc-N H2; or or a

phar maceut i calH- mp@zmatmmfpeszmH;, hereof. A nore preferred Goup 2B-1
conmpound, ter ompound, is a 25conpound according to the
formula: H I ngﬁﬁpm t@jﬂpgp’%g‘ﬁ'? Lys-N H2; H-Inp-D 2Nal - D- Tr p- Phe- Lys- NH2;
H- | np- D- Bal - DH¥As-R2-Thal-DyiSpSFRi-NH; | np- D- Bal - D- Tr p- Phe- Lys- NH2; 30

H- I npgD- 1Nal - T&Q%%‘,(JQI DI:M%EE{’#EL H- I np-D 1Nal - D- Tr p- Phe- Apc- N H2;

H | np- D Bal - Apc- D- 2Nal - D- Tr p- Phe- Lys- NF12;
H Apc- D- 1Nal - ELNFrqu ANal- DLTyLErPﬂIHQ‘Iz, H- | np- D- Bal - D- Tr p- Taz- Lys- NH2;

H Apc- D- 1Nal - AI-OQD-II-ﬁ%Hb)ﬁp WbQILNllT" Apc-D-Bal - D- Tr p- Taz- Lys- NH2;
H Apc- D-Bal - D- Trp- 2T 52H-Apc D-Bal - D- Tr p- Phe- Lys- NH2

H Apc- D- 1Nal - tMnCdMNéL R &P@' Nl H Apc- D-2Nal - D- Tr p- 2Thi - NH2; or a
phar maceut i cahlapcas.qRptBhhR28alNHLt her eof .

10 H-Apc-D-2Nal-D-Trp-3Thi-NH,;
H-Apc-D-2Nal-D-Trp-2Fua-NH,;
H-Apc-D-2Nal-D-Trp-Pff-NH,;
H-Apc-D-2Nal-D-Trp-4Pal-NHj;
H-Apc-D-2Nal-D-Trp-3Pal-NH,;

15 H-Apc-D-2Nal-D-Trp-2Pal-NHy;
H-Inp-D-Bip-D-Trp-Taz-NH,;
H-Inp-D-Bip-D-Trp-2Fua-NH,;
H-lnp-D-Bip-D-Trp-Pff-NH,;
H-Inp-D-Bip-D-Bal-Taz-NH,;

20 H-Inp-D-Bip-D-Bal-2Fua-NH,; or
H-Inp-D-Bip-D-Bal-Pff-NHj;

or a pharmaceutically acceptable salt thereof.
A preferred Group 2A compound, termed a Group 2B compound, is a compound
according to the formula:

25 H-Inp-D-1Nal-D-Trp-3Pal-Lys-NH,;
H-Inp-D-2Nal-D-Trp-4Pal-Lys-NH,;
H-Inp-D-2Nal-D-Trp-Orn-Lys-NH,;
H-Inp-D-Bip-D-Trp-Phe-Lys-NHj;
H-Inp-D-2Nal-D-Trp-Thr(Bzl)-Lys-NH;

30 H-Inp-D-2Nal-D-Trp-Pff-Lys-NH,;
H-Inp-D-2Nal-D-Trp-2Thi-Lys-NH,;
H-Inp-D-2Nal-D-Trp-Taz-Lys-NH,;
H-Inp-D-Dip-D-Trp-Phe-Lys-NH,;
H-Inp-D-Bpa-D-Trp-Phe-Lys-NH,;

15



A still nore preferred G oup 2B-1 conmpound, termed a G oup 2B-1c conpound,
10 is a conmpound according to the formula: HInp-D 2Nal - D Tr p-2Thi - Lys- NH2;
H- | np- D- Bal - D- Tr p- Phe- Apc- NH2; H Apc- D- 1Nal - D- Tr p- 2Thi - Lys- NH2;

H Apc- D- 1Nal - D- Tr p- Taz- Lys- NH2; 150r a pharmaceutically acceptable salt
thereof. A particularly preferred G oup 2B-Ic conpound is a conpound
according to the fornula: H I np-D Bal-D Trp-Phe-Apc-NH2; or a
pharmaceutically acceptable salt thereof. 20Another still nore preferred

G oup 2B-1 conpou t d oup, 2B-1d conpound, is a conpound according
to the formul _"”Ppﬁﬂ'ﬁ?@'%ﬁ?:‘%?%ﬁﬁ%z_ Lys- NH2;

H Apc- D- 1Nal - B-lhpiD-Tidal-D-Y g WHR2Im;H- Apc- D- Bal - D- Tr p- Taz- Lys- NH2;

25H Apc- DlNaI D r or a pharnaceutically acceptable salt
t hereof . Anot her -Bg'}l% E% géhé% conpound, ternmed a G oup 2B-2 conpound,
is a conpound I-hlop@mlmglﬂ'cp -RihaiHE; or mul a: H 1 np-D2Nal - D- Tr p- O n-Lys- NH2; 30
H 1 np=D- 2Nal - H 1 np- D- Di p- D- Tr p- Phe- Lys- NH2;

H | np5D Bpa- D%JI%E)P%@I ¥'%ng12_8 "y | np- D- 2Nal - D- Bpa- Phe- Lys- NH2;

| np- D- 2Nal - B-Impp-PriofD- RNIQI(W )-Bin;np- D 2Nal - D- Di p- Phe- NH2;

| np- D- Tr p- DN e P d3:Nmp- D- 2Nal - D-Trp(4) ) - Pi m
| np-D-1Na-D-Trp(LP)-Pim 5H I np-D-Bal -D- Trp0) - Pi mp or

Ai b- DSer(BE'H)‘P W%@.‘P\P)Phﬁi‘wz,or a pharmaceutically acceptable salt
ereof . A prgfigsoeshdpoorp-#Bi-2ycQAapound, termed a Group 2B-2a conpound, is

10 H-Inp-D-Bal-D-Trp-Phe-Lys-NH,;
H-Inp-D-Bal-D-Trp-2Thi-Lys-NH,;
H-Inp-D-Bal-D-Trp-Taz-Lys-NH;;
H-Inp-D-Bal-D-Trp-Phe-Apc-NHy;
H-Inp-D-Bal-D-Trp-Taz-Apc-NH;;

15 H-Apc-D-Bal-D-Trp-Phe-Lys-NH.;
H-Apc-D-Bal-D-Trp-2Thi-Lys-NH,;
H-Apc-D-Bal-D-Trp-Taz-Lys-NH,;
H-Apc-D-Bal-D-1Nal-Phe-Lys-NHj;
H-Apc-D-Bal-D-2Nal-Phe-Lys-NH5;

20 H-Inp-D-1Nal-D-Trp-2Thi-Lys-NHy;
H-Inp-D-1Nal-D-Trp-Taz-Lys-NH;
H-Inp-D-2Nal-D-Trp-Phe-Apc-NHo;
H-Inp-D-1Nal-D-Trp-Taz-Apc-NH;;
H-Inp-D-1Nal-D-Trp-Phe-Apc-NH;;

25 H-Apc-D-1Nal-D-Trp-2Thi-Lys-NHo;
H-Apc-D-1Nal-D-Trp-Taz-Lys-NH,;
H-Apc-D-1Nal-D-1Nal-Phe-Lys-NH;;
H-Apc-D-2Nal-D-Trp-Phe-Lys-NH;
H-Apc-D-Bal-D-Trp-Phe-Apc-NH,;

30 H-Apc-D-Bal-D-Trp-Taz-Apc-NH,;
H-Apc-D-Bal-D-1Nal-Phe-Apc-NH,;
H-Apc-D-Bal-D-2Nal-Phe-Apc-NHo;
H-Apc-D-1Nal-D-Trp-Taz-Apc-NH;;
H-Apc-D-1Nal-D-Trp-Phe-Apc-NH,;

m;iixi
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compound according to the fornmula: 10H-Inp-D-2Nal - D- Tr p- Pf f - Lys- NH2;

H 1 np- D- Di p- D- Tr p- Phe-Lys-N H2; H- | np- D 2Nal - D- Tr p- Pf f - NH2;

H I np-D-1Na-D-Trp(1-1-)-Pim or HIlnp-D-Bal-D Trp(W-Pim 15or a
pharmaceutically acceptable salt thereof. Another preferred Goup 2
conpound, ternmed a G oup 2C conpound, is a conpound according to the
formula: H I np-D 2Nal - D-Tr p- 3Pal - NH2; H- 1 np-D- 2Nal - D- Tr p-4Pal - NH2; 20
H I np- D- 1Nal - D- Tr p- 3Pal - NH2; H- I np- D- Bi p- D- Tr p- Phe- NH2;

H- | np- D- 2Nal - D- Tr p= 2Thi ~NH2+ _H- [.np-D- 2Nal - D- Tr p- 3Thi - NH2;
H- I np- D- Di p- D%%‘!-?Bﬁg@klpllz\l;l\%&gﬁé'ﬁﬁg'@zBal _D- Tr p- Phe- NH2;
H- | np- D- 2Nal - B-Bad-DAhel-BiNal-Phé-ApeSHLNAI - D- Tr p- 2Thi - NH2;  or

H Apc- D- 1Nal - B - Phes NH2:,\ gr ~.a pharnmaceutically acceptable salt thereof.
30A pref erredﬁ(ﬁqé@pgg@ ?@ﬁ%bﬁ% termed a G oup 20-1 conpound, is a

conpound accoHdhprgP{Eal-Phlepfoemida: H- | np- D- 2Nal - D- Tr p- 2Thi - NH2;

H-1 npg D- Bal - DTt e (FPRe . AHE otk iz D- LNal - D- Tr p- 2Thi - NH2; or
H Apc- D- 1Nal - %p- %%e- ::‘gl-& or & pharmaceutically acceptable salt thereof.

A particul ar | Y-AcP-Bel-d redapdied of the invention, ternmed a Goup 3

conpound, is g GAPANICDAGSOTEINIG; to the formul a:
5H I np- D- 1Nal - D- Tr p- 2Thi - Apc- NH2;  H- | np- D- Bal - D- Tr p- 2Thi - Apc- N F12;

H Apc- D- 1Nal - B-AReR-2WRFR APt T8 H2H- Apc- D- Bal - D- Tr p- 2Thi - Apc- NH2; or
H Apc- D- 1Nal - B=-Algcd-BPRekbyrse-NHaNH;

10 H-Apc-D-2Nal-D-Trp-Taz-NH;; or

H-Aib-D-Ser(Bzl)-D-Trp(¥)-Pim;
or a pharmaceutically acceptable salt thereof.

A preferred Group 2B compound, termed a Group 2B-1 compound, is a
compound according to the formula:

15 H-Inp-D-1Nal-D-Trp-3Pal-Lys-NH,;
H-Inp-D-2Nal-D-Trp-4Pal-Lys-NH,;
H-Inp-D-Bip-D-Trp-Phe-Lys-NH;;
H-Inp-D-2Nal-D-Trp-Thr(Bzl)-Lys-NHo;
H-Inp-D-2Nal-D-Trp-2Thi-Lys-NH;

20 H-Inp-D-2Nal-D-Trp-Taz-Lys-NH,;
H-Inp-D-2Nal-D-Trp-Phe-Lys-NH,;
H-Inp-D-2Nal-D-Trp-Thr(Bz!)-NH,;
H-Inp-D-2Nal-D-Trp-Taz-NH;
H-Inp-D-2Nal-D-Trp-3Pal-Lys-NH,;

25 H-Inp-D-Bal-D-Trp-2Thi-Lys-NH,;
H-Inp-D-Bal-D-Trp-Phe-Lys-NH,;
H-Inp-D-1Nal-D-Trp-2Thi-Lys-NH;;
H-Inp-D-2Nal-D-Trp-Phe-Apc-NH;;
H-Inp-D-1Nal-D-Trp-Phe-Apc-NH;

30 H-Inp-D-Bal-D-Trp-Phe-Apc-NH,;
H-Apc-D-2Nal-D-Trp-Phe-Lys-NHo;
H-Apc-D-1Nal-D-Trp-2Thi-Lys-NH;;
H-lInp-D-1Nal-D-Trp-Taz-Lys-NH;;
H-Inp-D-Bal-D-Trp-Taz-Lys-NH,;
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10or a pharnmaceutically acceptable salt thereof. I n anot her aspect
the invention features a nethod of determ ning a conpound's ability to bind
to a GHS receptor, said nethod conprising the step of neasuring the ability
of a conmpound to affect binding of a conpound according to fornmula (1) or
according to any one of Goups 1, 1A 2, 2A, 2B, 2B-1, 2B-la, 2B-1b, 2B-l1c,
2B-1d, 2B- 15 2, 2B-2a, 2C, or 20-1 to said receptor, to a fragnent of
said receptor, to a polypeptide conprising said fragnent of said receptor,

or to a derivatjve [ ol ypept, de. I n anot her aspect the

i nvention fea%%céngﬁE@hﬁﬁq%'ﬁ’)%@h?’evi ng a beneficial affect in a subject
conpri sing, sé&érAbrRiHabD-TtpiTpeilgs-Ngl,t he step of adm nistering to said

subj ect an effective amount_of a .conpound according to formula (1), Goup
1, Goup 1A hz%’ccgé%&ggg&p@@u%é\%ﬁ’aoup 2B, Group 2B-1, Goup 2B-la,

G oup 2B-1b, GrAngD-BB-Delp-Gheldips-RBx;1d, G oup 2B-2, Goup 2B-2a, Goup 20,
or Geup 2C 1, o1& aRFaceut ixcally. acceptabl e salt thereof, wherein said
effec?i ve amﬂn’%ﬁcilz@gﬁlgg?ézggéﬁ%rg’\}#bduci ng a beneficial effect in helping
to treat (e.ghArscR-BabP-TreBoeépeii-severity) or prevent (e.g., reduce the
l'i kel'i hood of yoURad.1REI.S8NELPAYAp@NFI Sease or disorder. 25 In another
aspect the invention features a nethod for stinulating growh hornone
secretion in HARGH-dde-P-8Nae-Opc-Ateh stimul ati on, conprising the step of
admi ni st er i NngHtApcD-INBIREGNaptheef fsagh); ve amount of a ghrelin agoni st
according to formyla (1). Goup 1. Goup 1A, Goup 2, Goup 2A, Goup 2B,
Gouff 2B-1, Cf'@iﬁ’g]t&%?ﬁéf,m@}f%hﬁg%-'\'ﬁb, Goup 2B-1c, Group 2B-1d, Goup 2B- 2,
G oup 2B-2a, KbrpuiD-B8;D-oNaldPelpp2AH,; 30 1, or a pharmaceutically acceptable
salt thereof, erej i,d effective amount is at |east an anount

suf fici ent tOH%S@E%Q'%%@E%FF%%M%’ncr ease in growth hornobne secretion
and, pref er abiyApciDsBalrD-aNesiPhie-lspstHci ent t o achi eve a beneficial affect in
a patient. AneH. ne-enbodiment of the i medi ately foregoing aspect
said stinul atl?éﬁcg‘ﬂ\éér?mﬁ%?#omﬁe secretion is indicated for treatnent of
a gr'éwt h hor rbAec-BeBaldi-gmtPr-MHs, for increasing nuscle mass, for

i ncreasi ng bana densidip-ThHofarsgfual dysfunction in males or fermales, for
facilitating a a/eiﬁgm' ga]l‘ﬁ, efzor facilitati ng mai nt enance of weight, for
facilitating TrAPFPRRREEPATHNSi cal functioning, for facilitating recovery
of physi cal fmmgé_b%,_gaﬁ,g[ﬁgz_m@gi litating appetite increase. Preferably
said facilitating weight_gain, facilitating mai ntenance in weight,

and/ or facil i"f‘é?‘?‘ﬁgz 'EeT'PIQJhI‘NHF?ease is indicated in a patient having a
di sease or dirsapdproNpD-THARE-N}QI Ng a treat ment, acconpani ed by wei ght

| oss. More prefer i d_di seases or disorders acconpani ed by weight |oss
i ncl ude anor ggﬁnﬁj&g'&%qf%?éﬁ'T%%%%E‘E’é’achexi a, AIDS, (e.g., wasting),

cachexi a, andi-wasi-BalgDiTrp-Taahpc-BHgerly. Al so preferably said treatnents
acconpani ed ol hoss -ingl ude, 10chenot her apy, radi ation therapy,
tenporary or p%%&rr%%@%‘% bﬁsﬁﬁ;gfﬁpgiﬁ?QO%f and di al ysis. | n anot her
aspect the i hivientDdéal-Debipdieed\pa-Nbit hod for suppressing growh hornmone
SeCHELT Bla bRarthaRLRIER! o BpRERLaRInSUEN SuPPT ession, comprising the step of
admnistering to a subj ect can erfective anount of a ghrelin antagoni st
accor di ng t oAfrRfATIEAG(AuUP, 2B eepraund@esugd a Kroww Prpa 2om@pgigpisZn, G oup 2B,
G oup 2BspofAdUeBordRy to #e fa@uid oup 2B-1b, Goup 2B-1c, Goup 2B-1d, Goup
2B-2, Group 2B-2a, Goup 2C, or Goup 2C-1, or a pharnaceutically

accept abl e sHIPP-PhEYaEG Tredfa-bysiNEai d ef fective amount is at | east an

amount suf fi giignb-dnNaprpduosgi-pysdetigct abl e decrease in growt h hornone

secretion and, ef er - 1§ an amount sufficient to achieve a beneficia
afféﬁt in a %éfﬁéﬁéﬁﬁg%*%qéﬁgyé' di ment of the irmmediately foregoing
aspect sai d BumpDesl-DATHIPhedlyoWH); hor none secretion is indicated for the
treat nent of di or-condi tion characterized by excessive growth

hor mone secréﬁﬂﬁhﬁﬁﬁﬁfﬂPé§ﬁrk$%Wan of weight loss, for facilitation of
appetite decdi-éase;Ba-OrTrpdtietiysdH.on of wei ght mai nt enance, for treating
obesity, for,tregti di al S..or treating conplications of diabetes

i ncl udi ng ré?%ﬁb%&#%g?qgggﬁhﬁﬁ¢4¥ﬁ% treating cardiovascul ar disorders.

In a preferred enbodi nent of the imedi ately foregoing aspect excessive
weight is a contributing factor to a disease or condition including
hypert ensi on, diabetes, dyslipidem gag cardi ovascul ar di sease, gall stones,
osteoarthritis and cancers. Mre preferably said facilitation of weight

| oss reduces the likelihood of such diseases or 30conditions. Al so nore
preferably said facilitation of weight |oss conprises at |east part of a
treatnment for such diseases or conditions. A method of eliciting a
ghrelin agonist effect in a subject, conprising the step of adm ni stering
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Goup 2B-1 a, Goup 2B-1 b, Goup 2B-1c, Goup 2B-1d, Goup 2B-2, Goup
2B-2a, Goup 2C, or Goup 2C1, or a pharmaceutically acceptable salt

t hereof, wherein said effective ambunt is at |east an anount sufficient to
produce a detectable increase in growh hornone secretion and, preferably,
is an anount sufficient to achieve a beneficial 5affect in a patient.

I n anot her aspect the invention features a nethod of eliciting a ghrelin
ant agoni st effect in a subject, conprising the step of admnistering to a
subj ect an effectiv nt_of one or nore of a ghrelin antagoni st
according to PdPPrﬂé\’%r@?m@W%,ﬁH@r oup 1A, Group 2, Group 2A, G oup 2B,
G oup 2B-1, GHaup-D2BNdlD-TerriepAptENHD, G oup 2B-1c, 10 G oup 2B-1d, G oup
2B-2, Goup 2B-,2a r oup 20-1, or a pharmaceutically

accept abl e saﬁf'” 'Pé%’g#?rp%&%@éi d effective anbunt is at |east an
anount suffi cHexc-D-@NpFRdusBharl geNBlgt abl e decrease in growt h hor none
secretion and [ bs .an unt sufficient to achieve a benefici al
affec% in a pgfﬁ?pé:ﬁ:?".%%gé)n%f&od%@giﬁﬁgﬁ’e invention are active at the GHS
recept or. TheHdoprpolvad®-balaziysHithd to the receptor, and preferably,
stinul ate recgptRp-@f0-¥ibinh- JhWgy 2 conpound of the invention is useful as
a functional hr‘gPi n anarjloog,z%o?lﬁizas a research tool and/or as a

t her apeut i ¢ algewe:D-1Nal-D-TriREazelysc¥Hs ool  appl i cati ons general ly involve the

use of a corrp;qy\?,g_mfgaIt[blqr?'_ﬁyzemsLqu;and t he presence of a GHS receptor or
fragnent thereof. The receptor 20 can be present in different

envi Ibnnment s BURR 8P HEmAEIL$NERbj ect, a whole cell, or a cell menbrane
fragment. Exanplhes-Bil-m-gseRksbydml; applications include screening for
conmpounds act,jve at. t rece r, determning the presence of the GHS
receptor in f@ﬁﬁ%@%ﬁﬁ@e‘ﬁlﬁ&f‘?@ﬁz and examning the role or effect of
ghrelin. One Hgpedt-BaifD-ThePr-Rs@NH,;i nvention features a nethod of screening
for ghrelin 2% agonists,and/ ar far ghrelin antagonists. Screening for
ghrelin agoni%?‘gcéﬁaﬁa’gﬁeﬁ%%p%gﬁﬁ%d&zr or exanple, by using a conpound
accdidi ng t o H-6ped-BNgHD-Trp@ThirHL, Group 1A, Goup 2, Goup 2A, Goup 2B,
G oup 2B-1, K _DZ%_ B/, Soyn .2B-1 b, G oup 2B-1lc, Goup 2B-1d, G oup
2B-2, G oup %ﬂgg '?ug’"pzﬁeﬁg'ﬁz’er oup 20-1, or a pharmaceutically

accept abl e sdl-Are-ReBatdr IrprdThaNtenpet i ti on experinment with test conpounds.
Screeni ng fory A3QpPNLD NpathagAni sts can be performed, for exanple, by
usi ng a conpound according to fornmula (1), Goup 1, Goup 1A Goup 2,
Group 2A, G llraBINenlp-da-Aprc-tHloup 2B-1a, Group 2B-1b, Group 2B-lc,

G ougp 2B-1d, HanpupBa A rp-BAHpc-RB;2a, Goup 20, or Goup 20-1, or a

phar maceutic cceptabl e salt thereof, to produce GHS receptor activity
and then ma%%’/%@'mba Pﬁiaf‘y“pST By test conpound to alter GHS receptor

activity. H-Apc-DABWDHED-TaspPeetiNHE ot he present invention features a nethod
of screeni nﬁ for a an%(;cund Fblﬁ to hind to a GHS receptor. The net hod
conpri s85% PRAMACBHIGHY FaRGPIeRG (& Ubi 1 ity of a test compound to affect

t he bi ndi ng éfmareposfpoerh@roap @8 teargpdundf termed a Grdyp, 2Bt bopmtoun@ Bup 1A,

G o 2 LA oup 2B-1, Goup 2B-la, Goup 5 2B-l1b, Goup
28—%@, &?&%}@ fdrdﬁé%gﬁlﬁzfgglg% G oup 2B-2a, Goup 2C, or Goup 2Cl, or a
phar maceut i cAHhy-Dadfdpt-Atpta hébys-NHkier eof , to either the receptor, a
fragment of [hg, HEAGRIRT PG )SY @ ghrelin binding site, a polypeptide
conprising the fragment, or a éeri\’/ative of the polypeptide. Ghrelin

agoni sts canter-fsEat-B-brraditi-bxeNEzbenef i cial effect in a subject. For 10

exanmpl e, ghrglihppiplyces-rHOMstIN#Er mone rel ease from primary-cul ture
pituitary cells in a dose-dependent manner wi thout stinmulating the rel ease

of the ot herHﬂﬁ‘ﬁ‘QﬂW‘P‘ﬁB%h'@??NWﬁj ected intravenously into anaesthetized
rats, ghrelimn-Isd-DMNaRDETDpRHesIcNie,;r el ease of growth hornone. (Kojima et
al.. Nature I3@99 r%?‘f) 656- 660.) ,Thus a nonexclusive |ist of exanples

wher ei n such 2 BRIRA Cel B MerARSE Y 4y be i ndi cated would 15 i ncl ude:
treating a gi-@pciD-Poabme-Hied-Lys-KAL; state, increasing nuscle nass,

i ncreasing e it treating sexual dysfunction in males or fenales,
facilitati nag“zpﬁ;gfﬂﬁ?"%Ei’pﬁﬁ,ﬁ?'irﬁ'ﬂﬁ?ati ng mai ntenance of wei ght,
facilitating maintenance of physical functioning, facilitating recovery of

physi cal function, and/or facilitating appetite increase. Facilitating a
wei ght gain, maintenance in weight, 1gr appetite increase is particularly
useful for a 20 subject having a disease or disorder, or undergoing a
treatnent, acconpani ed by wei ght |oss. Di seases or disorders acconpani ed by
wei ght | oss include, e.g., anorexia, bulima, cancer cachexia, AIDS, (e.g.,
wasting), cachexia, wasting in frail elderly, and the like. Treatnents
acconpani ed by weight |oss include, e.g., chenotherapy, radiation therapy,
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30 1, or a pharmaceutically acceptable salt thereof, wherein said effective
anmount is effective for producing a beneficial effect in helping to treat
(e.g., cure or reduce the severity of) or prevent (e.g., reduce the

| i kel i hood of onset or severity of) a disease or disorder. In a preferred
enbodi nent of the imredi ately precedi ng nmethod said beneficial affect
conprises stimulating growh hornone secretion in a subject in need of such
stinmulation, conprising the step of adm nistering to a subject an effective

amount of one e a_coppoynd according to formula (1), Goup 1,

G oup 1A, Groﬁg{”ﬁggalbﬁ"brpzﬁ?z'@%@%%ZB, Goup 2B-1, Goup 2B-la, Goup
2B-1b, Goup 2BAAED-1820DpTI@Batdys-Sup S 2B-2, Goup 2B-2a, Goup 20, or
G oup 20-1, or uti cal | cceptabl e salt thereof, wherein said
effective amﬁhgp@@ﬂﬁ%?ﬁagﬁziﬁs‘ﬁﬁgunt sufficient to produce a detectable

i ncrease i n gHaMbwdDiBat-DoNnp-23ackyatNidn and, preferably, is an anount
suffigient to i enefiCi affect in a patient. In a nore preferred
enbod:‘%mant of Fﬁ&hgc-lls)éem%gfﬁ?%ﬁ?iﬁ?@yédi ng method said 10 stinmulation of

gr owt h hor nonél-ApePdiNabi-Tirg-Phadipcdttédorf or treat ment of a growth hornone
deficient stajges Ct@_rZNiaplg_rﬁgéirﬂg%qmscl e mass, for increasing bone density,
for sexual dysfunction in males of females, for facilitating a wei ght gain,
for faci Praatarmgeasicalveingaeieblefsalighieggnl., for facilitating mai ntenance of
physi cal funchi@nifdge pfefirrddasiolib LB BnpRAAVEIYePE REYSLEAL bHBGLALN,
and/or facilitating appetite increase. 15l n another preferred enbodi nent of
t he {%melfi BEVIRPUPF 8EUTIRG INBE FREMUSai d facilitating wei ght gain,
facilitating mahRbDemNCET b TWRL@WH,;and/ or facilitating appetite increase

i s indicated %g a ﬁ?ti eJ[’]{t é}%\[ ng ||:3}_di sease or disorder, or under going a
treatnment, ac %Q & s %‘?ﬁ‘N 8ss. More preferably said di seases or

di sorders accikmpam-edally-TwebTLys-06E; | ncl ude anorexia, bulima, cancer

cachexia, AlDS, ti cachexia, and wasting in frail elderly.
| n anot her nnqr_s"é\p%" é?@?'i%’g\p%ﬁ%g\%)%ﬁf of the immedi ately precedi ng nethod
sai d14 r eat pRtrsacaticaiyaccedaly saleihgteof.l oss i ncl ude chenot herapy, radiation
t herapy, tenpgprag: L o || L OR, i al VSIS relin

ant agoni st s c'gRg@&lgﬁ)ﬁ@%ﬁé@g%u%?E?gv%@%%gﬁe%f? g{}rﬂ? (%er?jf%%% r%lmﬁqé tg%ti ent .
25 For efeamydie, a ghrelin antagoni st can be used to facilitate weight |oss,
facilitate appgld b ABCHEaPE.AJcAG). I tate wei ght maintenance, treat obesity,
treat diabetes, treat conplications of diabetes including retinopathy,

and/ or t"EaRhagEReHUEGHY @aentalle st theiesl. Excessive weight is a contributing
factmr to di fARuRntstfl rﬁ@r@sFéfén@gl BFHuRI2BY PESHERRHOBrmdl ab et i8Sy 2B-1d
dyslipidem as, cardi ovascul ar di sease, gall stones, osteoarthritis and
cert ai n PIPRENGHS %G‘&'ﬁﬂ%}dﬁcc‘%’r‘jl”ﬁd?ﬂ@f%%ﬁ?: a wei ght | oss can be used, for
exanpl e, to rempaeBahb-Trp-KetLend,;,0f such di seases and as part of a

treatnment for, suc [ e . Conpounds of the invention nmay al so

ant agoni ze t & gq—Béﬂai-%gfrpafmzayﬁll\Hzn vitro and in vivo. Thus yet anot her
aspect of theél-ppebddul-O-Trperuzilgn-Ngat ures a nmet hod for suppressing growh
hor npne secr gl hon~iN, . a~SsHRjHCt, | nyneed of such suppression, conprising the
steggof admi ﬁ}é&e]PﬂnrNga?P?Hgng%b?aecgwﬂﬁﬁpeffective anount of one or nore of a
conpoundr acbeimtcayticady écreptable (Etitheradfoup 1, Group 1A, Goup 2, Goup 2A,

G oup 2B, G = I ] - goup 2B-1d,
G oup 2B-2, %‘F*@S%B%'Jﬁfez"%%é?‘é%g‘a é’%’f‘pﬁ%géﬁga %C@%?%?légmﬁﬁg%ﬁ%é%ti cally
accept alsP@PeyI% accpEingdp thesforar ei n sai d ef fective ambunt is at |east an
anount suf fi gli@pip-210ai5-PHUCMH-B <A@t gct abl e decrease in growth hornone
secretion and, preferably, is ‘an anount sufficient to achieve a benefici al
affékt in a paAPPEheNal-D-Tip-Pi-Lys-HHer ef erred enbodi ment of the i mediately
precedi ng nexhagDsBbO-FHPPREEEd-AA,;0f growt h hornone secretion is indicated
for the treahgent) 'i%)f §1d| %ﬁaj—e g@_, 10 condition characterized by excessive
growt h hor nohe"RecrB PorP61-YFadl2 i tati on of weight loss, for facilitation
of appetite Hdep-DasNyl-DEBpa-PaciLys-Nati on of wei ght mai ntenance, for treating
obesity, for treatjn I a ,. for treating conplications of diabetes

i ncl udi ng re't_'i"ﬁ%éémﬁ?'f} rﬁglﬁ%&ﬁf’or treating cardiovascul ar di sorders.
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In a nore preferred enbodi nent of the inmmediately precedi ng net hod
excessive 15weight is a contributing factor to a disease or condition

i ncl udi ng hypertension, diabetes, dyslipidema, cardiovascul ar di sease,

gall stones, osteoarthritis and cancers. I n another nore preferred
enbodi mrent of the imrediately preceding nmethod said facilitation of weight

| oss reduces the likelihood of such diseases or conditions and/or said
facilitation of weight |oss conprises at |east part of a treatnment for such

di seases or 2 ndi tj.0 _ ~As is also appreciated by those of skill
inthe art, g&f‘@f’%%a{ﬂ'gi%%ﬁﬁ‘%{\'gz’t hereof may al so be used to achieve
beneficial cardinpuasgubanNagij-ect;s. (Nagaya, et al., Regul Pept. 2003 Jul

15: 114(2-3): ,/1-7 E le, it is known that ghrelin inhibits

apopt osi s of éﬁ%ﬂﬁ%ﬁ%ﬂé@ﬁggégﬁﬁmendotheIiaI cells in vitro, that repeated
adm ni st r at i oml-lop-D-2Sa-GRTre(W)RPimpr oves cardi ac structure and function and
attengates th t .cardiac cachexia in rats with heart failure,
and tﬁat ghreﬁ?ﬂsﬁgégggggéwgﬁgggﬁic vascul ar resistance and increases
cardi ac out put-Aih-ThEeniBez patTirett)$imi t h heart failure. (1d.) Thus it has been
recogni zed .t Rat,QBn&bLi Rrsk ki agoni sts represent potenti al
therapeut?g§ %ﬁ} t%gkﬁﬁaagggggsgkksg%gre chronic heart failure. 30In a
particul arly preriareddCeypot-degpmpotndaleimed at FeouretBrddscastroysdng a ghrelin
agoni st g@§F&hggQCa@m o tH8melM:el 1 n agoni st is a conmpound according to the
formul a: H nH-D-BaI- Trp- Phe- Apc-NH2; or a pharmaceutically acceptable
sal t 1% her eof . ﬁP%&ﬁ&ﬁHﬁT@ﬁ%EHWQ§thS of the invention can be admi ni stered
to a subj ect. HAnp-D-Bipln)-egtPhd-BfseNis,;t 0 a mammal i an or non- mammal i an ani nal

i ncludi ng, foy, ex I d without limtation, a human, a rat, a nouse, or
a farn1aninalEJﬁﬁggﬁgﬁEgﬂpéﬁgugfect does not necessarily indicate the
presence of aHdnsBas&-DiTraydirdesr. Thus the term subject further includes,
for exanple, ﬂ4§§5ﬂ§$kﬁﬂ-BL%QQQ‘”HU“H|ian ani mal being dosed with 5 a
ghrelin anal og ds part of' ah experinent, a manmalian or non-manmmal i an

ani & bei mpharmeeg didaltyachedtpblakbliethesoé a di sease or disorder, and a
manmmal i an or | i I, gl I t th AGh y..to retard
or prevent th@ag?seé opbgqaﬁgggggoﬁﬁbqggg%@@%fgcgﬁgph¥eg%u gg“%da a

advant agexnrsfung gecqsdieg tnthe ifoielet i on are apparent fromthe 10 additiona
descri ptions piovboRd).Bergispai.g)uding the different exanples. The provided
exanples illustrate different conponents and net hodol ogy useful in
practici ng tH&IMY =280 MRéRei¥Az The exanples do not Tinit the clained

i nvemt i on. Basah-pnNahe-p-8eeHgI scl osure the skilled artisan can identify
and enpl oy ot her ' n ~met hodol ogy useful for practicing the
tTor SR BrreEde

present inve erwi se stated, those amno acids with a
chiral cent erH-apeDpNavbdes2TR-NHe L- enantionmer. Reference to "a derivative

t hereof " ref t i fiLed am no acid such as the correspondi ng D-am no
acid, a N—aIE&ﬁpézgﬁgﬂgg?%%?@Jgihnino acid, or a |labeled am no acid.
DETAI LED DESERINBID-Oi-DH rF-AReINWJENTI ON 20Thepr esent invention features

peptidyl analogs aetinve ab .t e, GHS receptor. Human ghrelin is a 28 am no
aci 5nndifieépgéﬁﬁgggxaﬂgfgggﬁ%érine hydroxyl group is esterified by

n- oct anoi ¢ adl-tp-Q-RYpiPBakPhexNH2; Nat ure 1999, 402, 656-660, and Kojima
,(Abstract),Fﬂmbqg1hgq§ﬁ§§§+@g@£.§ynposiunlon G owt h Hor none Secr et agogues,
Keyst one, Col orado, USA 2000, February 17-19.)
H-Apc-D-1Nal-D-Trp-Phe-NH,;
or a pharmaceutically acceptable salt thereof.
30 A preferred Group 2C compound, termed a Group 2C-1 compound, is a
compound according to the formula:
H-Inp-D-2Nal-D-Trp-2Thi-NHj;
H-Inp-D-Bal-D-Trp-Phe-NH,;
H-Inp-D-1Nai-D-Trp-2Thi-NH,; or
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25Certain am no acids present in conmpounds of the invention are represented
herein as follows: A3cl-am no-1-cycl opropanecarboxylic acid

Adcl- am no-1-cycl obut anecar boxylic acid A5cl-am no-1-cycl opent anecarboxylic
aci d 30A6c¢cl-am no- 1-cycl ohexanecar boxylic acid Abucc-am nobutyric acid
Accl- am no-1-cycl o(C3-C9) al kyl carboxylic acid

Act 4- am no- 4- car boxyt etrahydropyran, i.e., : Ai ba-anninoisobutyric acid Al a
or Aal ani ne 13- Al abet a- al ani ne 5Apcanm no pi peridi nyl carboxylic acid,

i.e.. Arg or g? I Qi ne n rgi nine Asn or Nasparagi ne Asp or
Daspartic aci -,&gc-B—ﬁlal-Bﬁrrg-?’%e-r?\ﬁ%,
or a pharmaceutically acceptable salt thereof.

A particularly preferred compound of the invention, termed a Group 3 compound,
is a compound according to the formula:

5 H-Inp-D-1Nal-D-Trp-2Thi-Apc-NH,;

H-lnp-D-Bal-D-Trp-2Thi-Apc-NH,;

H-Apc-D-1Nal-D-Trp-2Thi-Apc-NHj;

H-Apc-D-Bal-D-Trp-2Thi-Apc-NH;; or

H-Apc-D-1Nal-D-Trp-Phe-Lys-NH,;

10  or a pharmaceutically acceptable salt thereof.

In another aspect the invention features a method of determining a compound's
ability to bind to a GHS receptor, said method comprising the step of measuring the
ability of a compound to affect binding of a compound according to formula (i) or
according to any one of Groups 1, 1A, 2, 2A, 2B, 2B-1, 2B-1a, 2B-1b, 2B-1¢, 2B-1d, 2B-

15 2, 2B-2a, 2C, or 2C-1 to said receptor, to a fragment of said receptor, to a polypeptide
comprising said fragment of said receptor, or to a derivative of said polypeptide.

In another aspect the invention features a method for achieving a beneficial
affect in a subject comprising, said method comprising the step of administering to said
subject an effective amount of a compound according to formula (1), Group 1, Group 1A,

20  Group 2, Group 2A, Group 2B, Group 2B-1, Group 2B-1a, Group 2B-1b, Group 2B-1c,
Group 2B-1d, Group 2B-2, Group 2B-2a, Group 2C, or Group 2C-1, or a
pharmaceutically acceptable salt thereof, wherein said effective amount is effective for
producing a beneficial effect in helping to treat (e.g., cure or reduce the severity) or
prevent (e.g., reduce the likelihood of onset or severity) a disease or disorder.

25 In another aspect the invention features a method for stimulating growth
hormone secretion in a subject in need of such stimulation, comprising the step of
administering to a subject an effective amount of a ghrelin agonist according to formula
(), Group 1, Group 1A, Group 2, Group 2A, Group 2B, Group 2B-1, Group 2B-1a, Group
2B-1b, Group 2B-1c, Group 2B-1d, Group 2B-2, Group 2B-2a, Group 2C, or Group 2C-

30 1, or a pharmaceutically acceptable salt thereof, wherein said effective amount is at least
an amount sufficient to produce a detectable increase in growth hormone secretion and,
preferably, is an amount sufficient to achieve a beneficial affect in a patient.

In one embodiment of the immediately foregoing aspect said stimulation of

growth hormone secretion is indicated for treatment of a growth hormone deficient state,
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10Bal 3- Benzot hi enyl al anine, i.e.: Bi p4, 4' - Bi phenyl al anine, i.e.:

Bpa4- Benzoyl phenyl al ani ne, Le.: Chafl-cycl ohexyl al ani ne; Cys or Ccysteine;
Dab2, 4- di am nobutyric acid, (a,y-D am nobutyric acid);

Dap2, 3- di am nopropi oni ¢ acid, (a,13-Di am nopropionic acid);

D pl13, 13- Di phenyl al ani ne, i.e.: Dhp3, 4-dehydroproline

Dt 5, 5-di net hyl t hi azol i di ne-4-carboxylic acid 2Fuall-(2-furyl)-al anine,
i.e.: 10@n or Qlutamne Gu or Eglutamc acid Gy or Gglycine H's or

bhi sti di ?cﬁf increasing muscle mass, for increasing bone density, for sexual dysfunction in males
or females, for facilitating a weight gain, for facilitating maintenance of weight, for

facilitating maintenance of physical functioning, for facilitating recovery of physical

function, and/or facilitating appetite increase. Preferably said facilitating weight gain,

5 facilitating maintenance in weight, and/or facilitating appetite increase is indicated in a
patient having a disease or disorder, or under going a treatment, accompanied by weight

loss. More preferably said diseases or disorders accompanied by weight loss include

anorexia, bulimia, cancer cachexia, AIDS, (e.g., wasting), cachexia, and wasting in frail

elderly. Also preferably said treatments accompanied by weight loss include

10  chemotherapy, radiation therapy, temporary or permanent immobilization, and dialysis.

In another aspect the invention features a method for suppressing growth
hormone secretion in a subject in need of such suppression, comprising the step of
administering to a subject an effective amount of a ghrelin antagonist according to
formula (1), Group 1, Group 1A, Group 2, Group 2A, Group 2B, Group 2B-1, Group 2B-

15  1a, Group 2B-1b, Group 2B-1¢, Group 2B-1d, Group 2B-2, Group 2B-2a, Group 2C, or
Group 2C-1, or a pharmaceutically acceptable salt thereof, wherein said effective
amount is at least an amount sufficient to produce a detectable decrease in growth
hormone secretion and, preferably, is an amount sufficient to achieve a beneficial affect
in a patient.

20 In one embodiment of the immediately foregoing aspect said suppression of
growth hormone secretion is indicated for the treatment of a disease or condition
characterized by excessive growth hormone secretion, for facilitation of weight loss, for
facilitation of appetite decrease, for facilitation of weight maintenance, for treating
obesity, for treating diabetes, for treating complications of diabetes including retinopathy,

25  and/or for treating cardiovascular disorders.

In a preferred embodiment of the immediately foregoing aspect excessive weight
is a contributing factor to a disease or condition including hypertension, diabetes,
dyslipidemia, cardiovascular disease, gall stones, osteoarthritis and cancers. More
preferably said facilitation of weight loss reduces the likelihood of such diseases or

30 conditions. Also more preferably said facilitation of weight loss comprises at least part of
a treatment for such diseases or conditions.

A method of eliciting a ghrelin agonist effect in a subject, comprising the step of
administering to a subject an effective amount of one or more of a ghrelin agonist

according to formula (1), Group 1, Group 1A, Group 2, Group 2A, Group 2B, Group 2B-1,
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3Hyptrans- 3- hydroxy-L-proline, i.e., (2S, 3S)-3-hydroxypyrrolidine-2-
15car boxylic acid; 4Hyp4-hydroxyproline, i.e., (2S,

4R) - 4- hydr oxypyrrol i di ne-2-carboxylic acid; Ile or lisoleucine

I nci ndol i ne- 2- carboxylic acid 0 | npi soni pecotic acid, i.e.:

Kt p4- ketoproline Leu or Ll eucine hLeuhonol euci ne 5Lys or Klysine Met or
Mret hi oni ne 1Nal 13- ( 1- Napht hypal ani ne: 2Nal g- ( 2- Napht hyl ) al ani ne;

Group 2B-1a, Group 2B-1b, Group 2B-1¢, Group 2B-1d, Group 2B-2, Group 2B-2a,

Group 2C, or Group 2C-1, or a pharmaceutically acceptable salt thereof, wherein said

effective amount is at least an amount sufficient to produce a detectable increase in

growth hormone secretion and, preferably, is an amount sufficient to achieve a beneficial
5 affectin a patient.

In another aspect the invention features a method of eliciting a ghrelin antagonist
effect in a subject, comprising the step of administering to a subject an effective amount
of one or more of a ghrelin antagonist according to formuia (i), Group 1, Group 1A,
Group 2, Group 2A, Group 2B, Group 2B-1, Group 2B-1a, Group 2B-1b, Group 2B-1c,

10 Group 2B-1d, Group 2B-2, Group 2B-2a, Group 2C, or Group 2C-1, or a
pharmaceutically acceptable salt thereof, wherein said effective amount is at least an
amount sufficient to produce a detectable decrease in growth hormone secretion and,
preferably, is an amount sufficient to achieve a beneficial affect in a patient.

Compounds of the invention are active at the GHS receptor. The compounds can

15 bind to the receptor, and preferably, stimulate receptor activity. Thus a compound of the
invention is useful as a functional ghrelin analog, both as a research tool and/or as a
therapeutic agent.

Research tool applications generally involve the use of a compound of the
invention and the presence of a GHS receptor or fragment thereof. The GHS receptor

20 can be present in different environments such as a mammalian subject, a whole cell, or
a cell membrane fragment. Examples of research tool applications include screening for
compounds active at the GHS receptor, determining the presence of the GHS receptor
in a sample or preparation, and examining the role or effect of ghrelin.

One aspect of the present invention features a method of screening for ghrelin

25  agonists and/or for ghrelin antagonists. Screening for ghrelin agonists can be performed,
for example, by using a compound according to formula (1), Group 1, Group 1A, Group
2, Group 2A, Group 2B, Group 2B-1, Group 2B-1a, Group 2B-1b, Group 2B-1c, Group
2B-1d, Group 2B-2, Group 2B-2a, Group 2C, or Group 2C-1, or a pharmaceutically
acceptable salt thereof, in a competition experiment with test compounds. Screening for

30 ghrelin antagonists can be performed, for example, by using a compound according to
formula (1), Group 1, Group 1A, Group 2, Group 2A, Group 2B, Group 2B-1, Group 2B-
1a, Group 2B-1b, Group 2B-1c, Group 2B-1d, Group 2B-2, Group 2B-2a, Group 2C, or
Group 2C-1, or a pharmaceutically acceptable salt thereof, to produce GHS receptor

activity and then measuring the ability of a test compound to alter GHS receptor activity.
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Menor | euci ne 10Nvanorval i ne G coct ahydr oi ndol e- 2-carboxylic acid
Or nor ni t hi ne 2Pal 13- (2-Pyridyl)-al anine, i.e.,

3Pal 13- (3-Pyridyl)-alanine, i.e.: ,-N"HO N
154Pal 13- (4-Pyridyl)-al anine, i.e.: Pf f pent af | uor ophenyl al ani ne, i

or

Fphenyl al ani ne hPhehonophenyl al ani ne

10

15

20

25

30

Another aspect of the present invention features a method of screening for a
compound able to bind to a GHS receptor. The method comprises the step of measuring
the ability of a test compound to affect the binding of a compound according to formula
(1), Group 1, Group 1A, Group 2, Group 2A, Group 2B, Group 2B-1, Group 2B-1a, Group
2B-1b, Group 2B-1c, Group 2B-1d, Group 2B-2, Group 2B-2a, Group 2C, or Group 2C-
1, or a pharmaceutically acceptable salt thereof, to either the receptor, a fragment of the
receptor comprising a ghrelin binding site, a polypeptide comprising the fragment, or a
derivative of the polypeptide.

Ghrelin agonists can be used to achieve a beneficial effect in a subject. For
example, ghrelin induces growth hormone release from primary-culture pituitary cells in
a dose-dependent manner without stimulating the release of the other pituitary
hormones. Injected intravenously into anaesthetized rats, ghrelin stimulated pulsatile
release of growth hormone. (Kojima et al.. Nature 1999, 402, 656-660.) Thus a non-
exclusive list of examples wherein such a beneficial effect may be indicated would
include: treating a growth hormone deficient state, increasing muscle mass, increasing
bone density, treating sexual dysfunction in males or females, facilitating a weight gain,
facilitating maintenance of weight, facilitating maintenance of physical functioning,
facilitating recovery of physical function, and/or facilitating appetite increase. Facilitating
a weight gain, maintenance in weight, or appetite increase is particularly useful for a
subject having a disease or disorder, or undergoing a treatment, accompanied by weight
loss. Diseases or disorders accompanied by weight loss include, e.g., anorexia, bulimia,
cancer cachexia, AIDS, (e.g., wasting), cachexia, wasting in frail elderly, and the like.
Treatments accompanied by weight loss include, e.g., chemotherapy, radiation therapy,
temporary or permanent immobilization, dialysis, and the like.

Thus another aspect of the present invention features a method for achieving a
beneficial affect in a subject, said method comprising the step of administering to said
subject an effective amount of one or more of a compound according to formula (1),
Group 1, Group 1A, Group 2, Group 2A, Group 2B, Group 2B-1, Group 2B-1a, Group
2B-1b, Group 2B-1c, Group 2B-1d, Group 2B-2, Group 2B-2a, Group 2C, or Group 2C-
1, or a pharmaceutically acceptable salt thereof, wherein said effective amount is
effective for producing a beneficial effect in helping to treat (e.g., cure or reduce the
severity of) or prevent (e.g., reduce the likelihood of onset or severity of) a disease or

disorder.
In a preferred embodiment of the immediately preceding method said beneficial

25

i.e.
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5 PinR'-(4-Phenyl)imdazolyl, i.e.: Pippipecolic acid Pro or Pproline Ser
or Sserine Taz 1-(4-thiazolyl)alanine, i.e., R (2-thienyl)alanine, i.e.:
2Thi H O 103Thi R-(3-thienyl)alanine, i.e.:0 Thr or Tthreonine
Thzt hi azol i di ne-4-carboxylic acid

affect comprises stimulating growth hormone secretion in a subject in need of such
stimulation, comprising the step of administering to a subject an effective amount of one
or more of a compound according to formula (1), Group 1, Group 1A, Group 2, Group 2A,
Group 2B, Group 2B-1, Group 2B-1a, Group 2B-1b, Group 2B-1c, Group 2B-1d, Group

5 2B-2, Group 2B-2a, Group 2C, or Group 2C-1, or a pharmaceutically acceptable salt
thereof, wherein said effective amount is at least an amount sufficient to produce a
detectable increase in growth hormone secretion and, preferably, is an amount sufficient
to achieve a beneficial affect in a patient.

In @ more preferred embodiment of the immediately preceding method said

10 stimulation of growth hormone secretion is indicated for treatment of a growth hormone
deficient state, for increasing muscle mass, for increasing bone density, for sexual
dysfunction in males or females, for facilitating a weight gain, for facilitating maintenance
of weight, for facilitating maintenance of physical functioning, for facilitating recovery of
physical function, and/or facilitating appetite increase.

15 In another preferred embodiment of the immediately preceding method said
facilitating weight gain, facilitating maintenance in weight, and/or facilitating appetite
increase is indicated in a patient having a disease or disorder, or under going a
treatment, accompanied by weight loss. More preferably said diseases or disorders
accompanied by weight loss include anorexia, bulimia, cancer cachexia, AIDS, (e.g.,

20  wasting), cachexia, and wasting in frail elderly.

In another more preferred embodiment of the immediately preceding method said
treatments accompanied by weight loss include chemotherapy, radiation therapy,
temporary or permanent immobilization, and dialysis.

Ghrelin antagonists can also be used to achieve a beneficial effect in a patient.

25  For example, a ghrelin antagonist can be used to facilitate weight loss, facilitate appetite
decrease, facilitate weight maintenance, treat obesity, treat diabetes, treat complications
of diabetes including retinopathy, and/or treat cardiovascular disorders. Excessive
weight is a contributing factor to different diseases including hypertension, diabetes,
dyslipidemias, cardiovascular disease, gall stones, osteoarthritis and certain forms of

30  cancers. Bringing about a weight loss can be used, for example, to reduce the likelihood
of such diseases and as part of a treatment for such diseases.

Compounds of the invention may also antagonize the effects of ghrelin in vitro
and in vivo. Thus yet another aspect of the present invention features a method for

suppressing growth hormone secretion in a subject in need of such suppression,
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Ticl, 2,3, 4-tetrahydroi soqui nol i ne-3-carboxylic acid Tietert-leucine 15Trp
or Wryptophan Tyr or Ytyrosine Val or Waline Certain other abbreviations
used herein are defined as follows: Boc:tert-butyl oxycarbonyl 5Bzl : benzyl
DCM di chl or onet hane DI G N, N-dii sopropyl carbodiim de DI EA: dii sopropyl et hyl
am ne Dnnab: 4- {N-(1- (4, 4-di met hyl- 2, 6-di oxocycl ohexyl i dene) - 3- et hyl but y1) -
10am no} benzyl DMAP: 4- (di met hyl am no) pyri di ne DVFdi nmet hyl f or mam de

DNP: 2, 4- di ni trophenyl Fnoc: Fl uor enyl nmet hyl oxycar bonyl

ﬁg;‘ g;rluug;c %ﬁ%gﬁ@ é%;sﬁﬁ%b&éq%%%@@% ’aléu%fe%t_ el AR Oyl G SPLMM L ore of 2
HOAT: 0O- ( toapatrehzabrdiraziol ferbruydl I}, GrayB 1 3Gtoap rnanSrdupl 2ir@olup A, Group 2B,
Group 2B-1, Group 2B-1a, Group 2B-1b, Group 2B-1c, Group 2B-1d, Group 2B-2,

Group 2B-2a, Group 2C, or Group 2C-1, or a pharmaceutically acceptable salt thereof,

5 wherein said effective amount is at least an amount sufficient to produce a detectable
decrease in growth hormone secretion and, preferably, is an amount sufficient to

achieve a beneficial affect in a patient.
in a preferred embodiment of the immediately preceding method said

suppression of growth hormone secretion is indicated for the treatment of a disease or
10  condition characterized by excessive growth hormone secretion, for facilitation of weight
loss, for facilitation of appetite decrease, for facilitation of weight maintenance, for
treating obesity, for treating diabetes, for treating complications of diabetes including
retinopathy, and/or for treating cardiovascular disorders.
In a more preferred embodiment of the immediately preceding method excessive
15 weight is a contributing factor to a disease or condition including hypertension, diabetes,
dyslipidemia, cardiovascular disease, gall stones, osteoarthritis and cancers.
in another more preferred embodiment of the immediately preceding method said
facilitation of weight loss reduces the likelihood of such diseases or conditions and/or
said facilitation of weight loss comprises at least part of a treatment for such diseases or
20  conditions.
As is also appreciated by those of skill in the art, ghrelin and agonists thereof
may also be used to achieve beneficial cardiovascular effects. (Nagaya, et al., Regul
Pept. 2003 Jul 15: 114(2-3): 71-77.) For example, it is known that ghrelin inhibits
apoptosis of cardiomyocytes and endothelial cells in vitro, that repeated administration of
25 ghrelin improves cardiac structure and function and attenuates the development of
cardiac cachexia in rats with heart failure, and that ghrelin decreases systemic vascular
resistance and increases cardiac output in human patients with heart failure. (Id.) Thus it
has been recognized that ghrelin and ghrelin agonists represent potential therapeutics
for the treatment of severe chronic heart failure.
30 In a particularly preferred embodiment of each of the methods of using a ghrelin
agonist described herein the ghrelin agonist is a compound according to the formula:
H-Inp-D-Bal-D-Trp-Phe-Apc-NH;;
or a pharmaceutically acceptable salt thereof.
A compound or compounds of the invention can be administered to a subject. A
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hexaf | uor ophosphat e 20HOBt : 1- hydr oxy- benzotri azol e
HOSu: N- hydr oxysucci ni m de Mrt: 4- et hoxytrityl NWMP: N-net hyl pyrrol i done
Pbf: 2, 2, 4, 6, 7- pent anet hyl di hydr obenzof uran-5-sul fonyl 25tBu:tert-butyl
TIS: triisopropylsilane TOS:tosyl trttrityl TFA:trifluoro acetic acid
30TFFH: t et ranet hyl f | uor of or am di ni um hexaf | uor ophosphat e
Z: benzyl oxycar bonyl Unl ess ot herw se apparent, abbreviations (e.qg.
Ala) of amino acids in this di scl osure stand for the structure of
-NH C(R) (,R ) - 00- erein R and each is, independentl hydr ggen or the
si de chai ﬁ”%?cgarﬁfeé?\ﬁ?ona AR Y. ”O”F@"am@ﬁl?”a%m induging. off’r © Cfg 3 R and
R  may bevithoutriadtation, fadrumaa, & irdtga syesite€rar a"fédnkyxhl al. ®efarendeto au!b]ydrdmar bon
group co in ne .or re carbon at ar bo ons if
o esent  APEhd b eriRhae o il e HS e R BeiBbr it ey be
st r ai ght furthar nnctudeszdcvrtea@mp@me noammaliad dsmancresnaianayihal bebigglosepwith
SUDSE 1L L @Ml Kiliog LETERSol fh Bodiniont, SR SRS Al ABF AT LARED &t O
y stituents

of the h ocar are rep aced 'w th one or nore su
sel ect edbeingniyeatied gtp d@b) ebevidteta riipeese hl @g@der (@ndea , ménpeliamey ik or i ne,

brom ne, m%rr}gnélgq'aﬂﬁ)\al be(i“_gl }re% pr &Ecwﬁy {3 or %rjélggnt thgjongetaJ)fkéfl

substituted wth 1 to 6 hal ogens,
- (CH2) 0_disegyorer diserdsirs f er ent embodi ment s 1, 2 3 or 4 substltuents are

present. The piRse@<fnd (a@l?@r)té’gé &GRE prsHt ﬁw$edtianta{ﬂé3 apbé}@h'tcitrd)rﬁﬁh@f an
L e Lkl MR N S R
3-cycl Opetﬁnydlesprlmpirﬂéldiff@c@htdcomponents and methodology useful in practicing the
present invention. The examples do not limit the claimed invention. Based on the
present disclosure the skilled artisan can identify and employ other components and
methodology useful for practicing the present invention.
15 Unless otherwise stated, those amino acids with a chiral center are provided in
the L-enantiomer. Reference to "a derivative thereof' refers to a modified amino acid
such as the corresponding D-amino acid, a N-alkyl-amino acid, a $-amino acid, or a
labeled amino acid.
DETAILED DESCRIPTION OF THE INVENTION
20 The present invention features peptidyl analogs active at the GHS receptor.
Human ghrelin is a 28 amino acid modified peptide where a serine hydroxy! group is
esterified by n-octanoic acid. (Kojima et al.. Nature 1999, 402, 656-660, and Kojima,
(Abstract), Third International Symposium on Growth Hormone Secretagogues,
Keystone, Colorado, USA 2000, February 17-19.)
25 Certain amino acids present in compounds of the invention are represented

herein as follows:

A3c 1-amino-1-cyclopropanecarboxylic acid
Adc 1-amino-1-cyclobutanecarboxylic acid
Ab5c 1-amino-1-cyclopentanecarboxylic acid
30 Abc 1-amino-1-cyclohexanecarboxylic acid
Abu o-aminobutyric acid
Acc 1-amino-1-cyclo(C;-Cg)alkyl carboxylic acid
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"Heteroal kyl" refers to an al kyl wherein one of nore of the carbon atons in
the 15 hydrocarbon group are replaced with one or nore of the follow ng
groups: amno, am do, -0-, or carbonyl. In different enbodinments 1 or 2

het er oat ons are present. "Substituted heteroal kyl" refers to a

het er oal kyl wherein one or nore hydrogen atons of the hydrocarbon group are
replaced with one or nore substituents selected fromthe group consisting
of hal ogen, (i.e., fluorine, chlorine, bromne, and iodine), -OH 20 -CN,
-SH, -NH2, -NHCH3, -NO2, -Cl_2 alkyl substituted with 1 t@ 6 hal ogens,

-CF3, -OCH3, -0CF3, and -(CH2)0_4-COOH. In different e Ments 1, 2, 3 or
4 substituents are present. "Al kenyl" refers|to hydr ocar bon
group made up of two or nore carbons where one or nore [ ‘ngon doubl e
bonds are present. The al kenyl hydrocarbon group 25%%¥¢? ?b t-chain or
contain one or nore branches or cyclic groups. 1 Subdk it ut ed

al kenyl " refepgt to an akkeiels WiesEkdira ogﬁaﬁqgg:hydrogenschre repl aced
with one or nore substituents selected Tromthe group consisting of hal ogen
(i.e., fluorif® chloriéMminoisoRiNEc agtd i odi ne), -OH, -CN, -SH, -NH2,
-NHCH3, - NQO2, arsGlka2 al kyhnisabstituted with 1 to 6 hal ogens, -CF3, -OCH3,
-0CF3, and -(CH2)0-4-CO0H. In 30different enbodinents 1, 2, 3 or 4
substituents Ar¥A preserfeta-alanine  »aAry| " refers to an optionally
substituted aromatic group with at |east one ring havi@g a conjugated

pi -el ectron system containing up to two conjugated _or used ring systens.
Aryl includes carbocyclic aryl, heterocyclic aryl /and aryl groups.
Preferably, the aryl is a 5 or 6 nenbered ring. ef erned atons for a

het erocyclic aryl are one or nore sulfur, oxygen, d/ NH ni t rogen.
Exanpl es of aryl include phenyl, 1-naphthyl, 2-naphthyV, i ndol e, qui noli ne,
2-i mdazol e, Awd 9- ant landcepiperidhnydarisaxplt addjeént s are sel ected fromthe
group consi st} - al kyl, -Cl_4 al koxy, halogen (i.e., fluorine,

chl ori ne, brdﬁ@%g?gand%?éaﬁée), -OH, -CN, -SH, -NH2, -NO2, -Cl1_2 alkyl
substituted WwA™ 1 5 them®argitiegens, -CF3, -0CF3, and -(CH2)0 4-COOH. In

di fferent enbogdimnts EQS@%?%E contains 0, 1,2, 3, or 4 substituents.
"Alkylaryl"™ refers to an "alkyl" joined to an "aryl". When a

non- ani no aciAFridfiliazol2ePsrt¢ a¢iy, (e.g., Pim defined above), is present at
the C-termnus of a conpound of the invention it is_understood that the

i mdazole 10 noiety is attached to the adjacent gmn idvia a

pseudo- pepti de bond, wherein a bond is fornmed bet» jJe position 2 carbon
of the imdazole ring and the al pha carbon of the am aci d. For exanpl e,
in the case where the adjacent amno acid is Dinyptophan (D Trp) and the

i mdazole noiety is Pim the Gtermnus of the peptide would appear as

foll gws: 15 For clarity, in the witten forHuIaofor such a conpound t he
predénce of Bf s bond PEERANCAYBIANHS itthe Greek I etter "1.1)" alone in
parent heses. For exanple, the witten fornmula H 1 np-D-Trp-D-2Nal ((-1-)-Pim
denotes the structure: 20The present invention includes diastereoners as
well as their racem c and resol ved enanti oner i 8 forms. Ghrelin
anal ogs can contain D-am no acids, L-anm no acias Il nati on thereof.
Preferably, amino acids present in a ghrelin analog are e L-enanti omers.

Bip 4,4-Biphenylalanine, i.e.: ;
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Preferred derivatives of anal ogs of the invention conprise D-am no acids,

N 5 alkyl-amno acids, /3-am no acids, and/or one or nore | abeled am no
acids (including a | abel ed version of a 0-am no acid, a Nal kyl-am no
acids, or a /3-amno acid). A |labeled derivative indicates the alteration
of an amno acid or amno acid derivative with a detectable | abel. Exanples
of detectable | abels include |um nescent, enzymatic, and radi oactive

| abel s. Both the type of |abel and the position of the | abel can effect
analog 10 activity. Labels should be selected and ppositioned so as not to
substantially alter the activity of the ghrelin an og at the GHS receptor.
The effect of a particular |abel and position_gn elilactivity can be
determ ned usi ng assays neasuring ghrelin act bi ndi ng. A
protecting group covalently joined to the Cx arboxy group reduces
the ~ 15 reactivity of the carboxy term nus in vivo conditions. The
carboxy termnus protecting group is pr.ef ~attached to the a-carbonyl
group of the last am no acid. Preferred rboky terminus protecting groups
i ncl ude am dep getmmb@ﬂ@kmgnwggmngn ylanlde Exanpl es  20Exanpl es are

provi ded below to further illustrate different features of the present

i nventi on. g'%xanples“&f%gmePHE??ate useful nethodol ogy for practicing

t he inventlonCyghGSe ex@selires do not Iimt the clained invention. Synthesis

The conpounds of the invention can be produced using the techniques
di scl osed 25 ?th t he e>?a?r‘6|a€§”‘f?é‘Fyé'Fﬁ°'Qs Geagsor e frichites that are wel |

knowgin the g For a?ﬁghﬁm 6%&@@@th Dkﬁg¢l %B&Ex ﬁ%FE anal og can be

chem cal ly or |ochenlc Iy sy esl zed an s of

techni ques for biochem cal synthesis involving. the introduction of a
nucleic acid into a cell and expression of [ ds are provided in
Ausubel, Current Protocols in Ml ecul ar Bi okgg JoR /ley, 1987-1998, and

Sanbrook 30 et al., in Mlecular d oning, oratory Manual, 2nd
Edition, Cold Spring Harbor Laboratory Press, 89. Techni ques for chem cal
synthe5|s of polypeptides are also well knomn ﬂn the art. (See e.g.,

Vi ncent in Peptide and P l.ivery, New dork,.N. Y., Dekker,

1990.) For eig | e, thgdﬂﬁ%ﬁkﬁ%%ﬁ@ E%IS i nvention can be prepared by

st andard solﬂﬂﬂphase péptielydoprlinesis. (See, e.g., Stewart, J.M, et al.,
Solid Phase ynthesis s(fa;ﬁ{et-‘r@:t%fdmﬁéu RvoxyRba&y. 1984).) The
substituent Rl of the above fornula (I) may be attached to the free ami ne
of the Nnterminal am no acid by standard net hods in the art. For
exanpl e, al kyl groups, e.g., (Cl-C30)alkyl, may tached using reductive
al kyl ati on. Hydroxyal kyl 5 groups, e.g., (Cl-C3Q)hydroxyal kyl, may al so be
attached using reductive al kyl ati on wherein thejfree hydroxy group is
protected with a t-butyl ester. Acyl groupsr—ﬂ.g.l 1, may be attached by
coupling the Lree acid S. .. EICOOH, to the ?reeoanlne of the N-term nal
ani no aci d by Hixi ng tﬁé'@gW%P@P@ﬁ tesin with 3 mol ar 'equi val ents of both

t he1bree acidﬂmaﬂ&dl|sgm&mmwécafbod||nlde in methylene chloride for about
one hour (ﬁ 10 frFF aC|d contains a free hydroxy group, e.g.

p- hydroxyphenjf%r%plon?&zﬁﬂ?ﬁ then the coupling shouid be perfornmed with
an addltlonaGh&rﬁblar qunwalents of HOBT. Peptides of the invention
al so can be pnd were s (p$5|zed in a parallel fashion on an ACT 396

Mul tiple Bionp ecular hesi zer (Advanced Chenifech, Louisville, KY),
("synt hesi zeBHyp as foﬂrﬂl@v(éhydme/ Ispralinesii.ger Zﬁas?»%)r%)gydxmdrr@lmlr]@el’for m t he
15 f®llowi ng reaction &%&&5%05&% washi ng wi th dinethylformanm de (DWMF), (2)
renmovi ng Fnoc protectlnﬂmf with 20% p Eerldlne in DMF for 1 X5 mn and
1 X 25 nin, #3Y° washing @*VPBN}FG {(-a) (BdupRi-AgydicxyPyrrisingdicadoxdicd for | h
at roon1tenperature|rb&$e presence of diispropylcarbodiimde (D C) and

1- hydr oxybenzotri azol e (FKER) and (5) repeating step 4. 20Exanples 1 - 65
Each of the F&¥dtion WEPE<R€nt ai ned 0. 0675 nmol of Rink Ami de MBHA resin
(substltutlomc— 0.72 nmmhhgg<kmygpmgﬁhﬁn1 San Diego, CA). The follow ng
Fnoc ami no aci ds (Novabi ochem San Diego, CA;, Chem I npex International,

Wod Dale, IL; SyntheTech, Al bany, OR, Pharma Core, Hi gh Point, NC) were
used: anc-Lys(Boc)-
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25 OH, Fnoc-Phe-0OH, Fnoc-H I np-OH, Fnoc-D 1Nal - OH, Fnoc- D 2Nal - CH,

Frmoc- DTr p( Boc) - OH, Fnoc- 3Pal - OH, Fnoc-4Pal - OH, Fnoc- Orn(Boc) - OH,

Froc- D- Bi p- OH, Fnoc- Thr (Bz1) - OH, Fnoc-Pff-0OH, Fnoc-2Thi - OH, Fnoc- Taz- CH,
Frnoc- D- Di p- OH, Fnoc- D Bpa- OH, Fnoc-D- Bal - OH, and Fnoc- Apc(Boc)-0H. Each of
t he Fnoc am no acids was dissolved in a 0.3 N solution of HOBt in DMV 30
wherein the concentration of the resulting Fnroc amno acid was 0.3 N. A
four fold excess (0.27 mmol, 0.9 nL of the 0.3 N solution) of Fnbc am no
acid was used for each coupling. DIC (0.27 mol, 0.6 nL of 0.45N DI C
solution in DVWF) was used as the coupling rreagent r each coupling.
Deprotection was performed by using 20%wpiperi gi in DVF (2 X 1.5 nL per
resi due). The peptides were cl eave m t resin by treating the
peptide-resindpwith 8% ﬁpmlpwpcepylla lane (TIP) in “tri;fl uoroacetic acid
(TFA) (1.5 m_ r reactlégg% roomtenperature for 2h. The resin was
renoved by f| tration flltrate was diluted to 25 nL with ether in a
centrifuge tubeuormhe relsuting ng precipitate in each tube was centrifuged 5
and the sol vepig, were desaiitgshd romthe precipitate. The precipitate in
each tube was then dissolved in nethanol (3 nL) and diluted with water (1
). The puri bY<t"t on d¥Sithe crude products was done on a reverse-phase
preparative HRkeoUugi Ng ,aeﬂ;mnm@n (100 X 21.20 mm 5p) of LUNA 5p C8(2)
(Phenonenex, rrance, ch peptide, the colum was eluted with a
| i near gradi el@ alf r om 8544 ANQWH'!;%@%”@EE?O 25% A and 75% B in 10 15 min with
a flow rate o2NaS5 nl/ mm(2-Raprasy@iabeTFA in water and B was 0. 1% TFA in
acetonitril e/wlat er (80/ 20Ié v/ v) The fractions were checked by anal yti cal
HPLC and t hose ccont ai ni ng YA pure product were conbined and |yophilized to
drynéss. Nvari el ds rremgpdide f rom 13%to 71% and purity of each of Exanples
1 - 65 exceedggl 94% basg ) C anal ysis. El ectro-spray

i oni zation masg spectrongﬂhygr%mfgfga%éék%@ a'ﬁg ysis was perforned and
observed nol €8l ar wei ghieithingere i n agreenment with cal cul ated nol ecul ar

wei ghts. The results are detailed in Table 1, bel gw. Exanples 66 - 69
Exanpl es 66 - 69 were synthesized according to ol I owi ng procedure.
1.a.BOC-(D)-Trp-OH (4.0g, 13.1mmvol e) (Novabi och n Diego, Calif.) in 20
met hanol (36nl) and Cs2COB (2. 14g, 6.57mmnol e)/ i nNwat er (10 m) were

combi ned and the mxture was swirled until a honmpgeneous mi xture was

obt ai ned. Sol vents were renoved in vacuo aad’t esi due was di ssolved in
DVF (45 m). 2-bronpacet ophenone (2.61g, '13H1 le) in DM (9 m) was added
to the sol uti%®l and t h&-@IMidYbAlias. '€irred for 30 hin. at room
tenperature. Cesium brom de was renoved by filtration and the 25 filtrate
was concentrated in vacuo. The resulting concen {ati was dissolved in

xyl enes (45ml), NH40Ac (17.1 g) was added, and e ol uti on was heated at
reflux for 1 hr. The cool ed sol ution was washgd two times with saturated
NaHCO3 solution (45 m) and then with saturated NaCl. The resulting organic
| ayer was purified by flash chromat ography—No yield 4.1g (77% of

i ntermedi ate k depi ct Eaaé;l gg ene " Co'ﬁpou d 1A"). 30Scheme 1A

| b. Conpound T é1(403rrg) was Yl @WB‘E} 'I?S| ng a mxture of trifluoroacetic
acid (TFA) (8mil) dichloronmethane (DCM (8nml) and Ariisopropylsilane (TIPS)
(1.4ml). After mxing for one hour the solution \/\/asf\I concentrated under a
stream of nitrogen. The 5 residue was di ssol ved~t.n-DCM (40nl), washed two
times with a saturated solution of NaHCO3 (40fl), and then dried over

i product 1B, depicted in

Schene 1B, bel ow. N
15 4Pal 3-(4-Pyridyl)-alanine, i.e.: 0 ;
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| c.-f. The forgoing solution of the internediate product 1B was di vi ded
into four equal portions and coupled with the pre-activated HOBT esters of
FMOC protected am no acids, as sunmarized in reaction schenmes IC, 1D, L1E,
and 1F, below. The am no acid 15used for each of exanple 66, 67, 68 and 69
was as follows: Ex. 66: FMOC- D-2Nal -ON (130ng, O0.30nmol e) (Synthetech

Al bany, Oregon) Ex. 67: FMOC-D- 1Nal -OH (130ng, 0.30mvle) (Advanced
Chentech Louisville, KY) Ex. 68: FM)C-D-Bal -ON (132nng, 0.30mmol e) (Chem
| npex Wood Dale, IL) Ex. 69: FMIC DSer(Bz1l)-OH (124ng. 0.30nmmol e) (Chem

| nnpex Wod Dale, IL) 20 Each of the i mediately forgegoing am no acids was
pre-activated with HOBT (46ng, 0.30mmle) and DG ;F 0.30mmol e) in DCM
(5m) for ten mnutes before addition to one of thg ur portions of the

SSHE

forgoi ng solution of the internedi ate product 1B./The ceupling reaction was
then allowed to proceed for 30 minutes at roomtenpgrature. Scheme 1C
Schenme 10 Scheme 1E 5Schene 1F LN :
SRl
Pff pentafiuorophenylalanine, i.e. O ;
Phe or F phenylalanine
hPhe homophenylalanine

Pim 2'-{(4-Phenyl)imidazolyl, i.e.:
5 Pip pipecolic acid

Proor P proline
SerorS serine
Taz f-(4-thiazolyhalanine, i.e.,
2Thi R-(2-thienyl)alanine, i.e.:

10 3Thi 3-(3-thienyi)alanine, i.e.: ;
ThrorT threonine
Thz thiazolidine-4-carboxylic acid
Tic 1,2,3,4-tetrahydroisoquinoline-3-carboxylic acid
Tle tert-leucine

15 TrporW tryptophan
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1.9-j. The FMOC group is renoved fromeach of the resulting conpounds 1C,
1D, 1E and 1F by addition of tris(2-anninoethyl)amne (0.9nl) to the
respective reaction m xtures fromthe previous step and m xing for 30

m nutes at room tenperature. The reaction 10m xtures containing the

debl ocked conpounds were then washed three tines with 10% pH 5.5 phosphate
buffer (10nl). The resulting free am ne solutions were coupled with
pre-activated HOBT esters of FMOC or BOG protected am noacids, as foll ows:
Ex. 66: FMOC-|np-OH (105ng, 0.30mmole) (Chem | npex Wod Dale, IL) EXx. 67:
FMOC- | np- OH (195¥g, 0. 30f8MS1 e) 5- Ex. 68: BOC I np- OH (68.3ng, 0.30nnnol e)
(Bachem Torravgpor\)cal i fyalinEXx. 69: BOC- Al b- CH (60 6ngy, 0.30mvl e) (Bachem
Torrance, Calif.) Each of the imedjately fore Y am no aci ds was
pre-acti vat edcﬁﬂ?‘ﬂ ofepFORragRYP NS sebhsrBiNeye a?faﬂe Iaé ‘?'@yﬁg, 0. 30mmol e) in DCM
(5nml) for tenBet:nutes behpugicxdeirbdryn to t he appropriate deprotected
am ne. The COE?I[ i ng reaé:t %@n was then allowed to proceed 10for one hour at
room?enperat ) protection - Compounds 66-67. The FMOC group was
renoved from DB#®:r esul tdictgorbiMEXGape ot ect ed conpounds by addition of
tris(2-am noe | ) am ne ( m, X1 for 30 mnutes. The debl ocked
conpounds werérywashed ﬁ?‘]r'\gg"stof) ¥|Cgrbf)?1"n1'8‘%) pH 5.5 phosphate buffer (10ml)
and t he crudeDjAoduct s dieowopyddthgetmete as a precipitate. 15 Deprotection -

Compounds 68- p-The BQG@_ RIOLELs; PR % fg mgh hash
chr omat ogr aph@'%and t hen Q@{&@@r@ one E}(JCW\?M |.I@]H,5I_é I'PS tg%ﬁ% TFA
(0.500), in DCM (2. 75rfD)inoileszdr ude products were then concentrat ed and

dried under vggupm 4-(dimethyl&inbfpyR@hé on by HPLC af forded the products in
5% and 29% vyi el ds for th 20 conpounds of exanples 66 and 67, respectively,
and 15% and 43¥5f or t hdBYRYRTRETIdST exanpl es 68 and 69, respectively.

The foregoi ngodepr ot ectz@am.t,@gh@{yl ng, and deprotection steps are sunmari zed
in reaction I_chemas 1G Efl ow Schenme 1G  Schene 1H Schene

11 5Scheme 171" Fluoreny?'metﬂyr/]oxycarbon

15 HBTU: 2-(1H-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate
cHex cyclohexyl
HOAT: O-(7-azabenzotriazol-1-yl}-1,1,3,3-tetramethyluronium
hexafluorophosphate
20 HOBt: 1-hydroxy-benzotriazole
HOSu: N-hydroxysuccinimide
Mmt: 4-methoxytrityl
NMP: N-methylpyrrolidone
Pbf: 2,2,4,6,7-pentamethyldihydrobenzofuran-5-sulfonyl
25 tBu: tert-butyl
TIS: triisopropylsilane
TOS: tosyl
trt trityl
TFA: trifluoro acetic acid
30 TFFH: tetramethylfluoroforamidinium hexafluorophosphate
Z benzyloxycarbonyl

Uniess otherwise apparent, abbreviations (e.g. Ala) of amino acids in this
disclosure stand for the structure of -NH-C(R)(R')-CO-, wherein R and R' each is,

independently, hydrogen or the side chain of an amino acid (e.g., R = CHz; and R' = H for
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Exanpl e 70: H- 1 np-D Trp-D 2Nal P) - Pi m Conpound 70 was synt hesi zed accordi ng
to the followi ng procedure. 10 2.a.1 and 2.a.2.: Conpound 2A was nade in an
anal ogous manner as was Conpound 1A, using BOC-D 2Nal - OH and

2- bronpacet ophenone as starting materials. Steps 2.a.l1. and 2.a.2. are
summari zed in Schene 2A, below. Scheme 2A (2a) 2.b.1. Conmpound 2A
(100ny, O0.242mmol e) was debl ocked in TFA (2nl) and 5 DCM (2nml) for one

hour. Vol atiles were then renoved under a stream of nitrogen and the
esul ting solution washed three

resi due dissolved in DCM (10nil). . The r

tines wi \t&ﬁ%s%rt%?% E‘d“ﬁ)é@%@@e@%%%ﬁ‘ 3W9VEPE- 2 sol ution of Compound 2A in
free am ne f orAtkyl" refers to2a Ihy@ocdrhen godupveontsitiey oot drMAGeDealbgn GBOES), - OH
(153nmg, 0 : r | Ar ox | nimi de - 33ny,

0. 200mnmol &1 Snatieg ARt T babshhst S kS ST ES 8 AT E e hour

di i sopr opytiacarhomgsoupenay déd dnidhi-thaimtor containdorteher friote betnehawasr axhtied t o t he
Conpoynd g?(ﬁ)pé,f ree am ne) solution. The resulting solution was diluted with

DCM to 4ml and the coupling reaction allowed to proceed for 30 m nutes.
Steps 2.b. 1. awdpstituigdzikyhrefesuiormiraline whereinseteerranoB, hydwigenatorsSefitbere 2B

2. c. 1 CoppayinsByias afeRipRek® dith¥ona dd hdr@ Buidtit e his et AP Y §bagt ne
(TAEA) (0.9m) to the imredi ately foregoing coupl h@g reaction sol ution and
mi xi ng f 6PnsEdNgPheaenat-er Hupnce fpeing: Bicaninerpad togdhed.i-BH, Y.uPHoNiias t hen

washed t bnieeHt i-NBs, \d, L Rilkyl substituted with 1 to 6 halogens, -CF3, -OCH,, -OCFs, and
10 -(CH)o.4~-COOH. In different embodiments 1, 2, 3 or 4 substituents are present. The
presence of -(CH;)o.4.-COOH results in the production of an alkyl acid. Examples of alkyl
acids containing, or consisting of, -(CH,)o.4~-COOH include 2-norbornane acetic acid,

tert-butyric acid and 3-cyclopentyl propionic acid.

"Heteroalkyl" refers to an alkyl wherein one of more of the carbon atoms in the

15 hydrocarbon group are replaced with one or more of the following groups: amino, amido,
-O-, or carbonyl. In different embodiments 1 or 2 heteroatoms are present.

"Substituted heteroalkyl" refers to a heteroalkyl wherein one or more hydrogen
atoms of the hydrocarbon group are replaced with one or more substituents selected
from the group consisting of halogen, (i.e., fluorine, chlorine, bromine, and iodine), -OH,

20  -CN, -SH, -NH,, -NHCHj3;, -NO,, -C,_, alkyl substituted with 1 to 6 halogens, -CF5, -OCHs,
-OCF;, and -(CH;)o4-COOH. In different embodiments 1, 2, 3 or 4 substituents are
present.

"Alkenyl" refers to a hydrocarbon group made up of two or more carbons where
one or more carbon-carbon double bonds are present. The alkenyl hydrocarbon group

25  may be straight-chain or contain one or more branches or cyclic groups.

"Substituted alkenyl” refers to an alkenyl wherein one or more hydrogens are
replaced with one or more substituents selected from the group consisting of halogen
(i.e., fluorine, chlorine, bromine, and iodine), -OH, -CN, -SH, -NH,, -NHCHs, -NO,, -C,,
alkyl substituted with 1 to 6 halogens, -CF3;, -OCHs, -OCF3;, and -(CH,)y..-COQOH. In

30  different embodiments 1, 2, 3 or 4 substituents are present.

"Aryl" refers to an optionally substituted aromatic group with at least one ring
having a conjugated pi-electron system, containing up to two conjugated or fused ring
systems. Aryl includes carbocyclic aryl, heterocyclic aryl and biaryl groups. Preferably,

the aryl is a 5 or 6 membered ring. Preferred atoms for a heterocyclic aryl are one or
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20saturated NaCl solution (10nml) followed by three tines wwth 10% pH 5.5
phosphate buffer (10nl) to yield a solution of Conpound 2B in free am ne
form. 2.c.2. The active ester of BOC-1np-COH (66.5ng, 0.290mmol e)
was preformed with HOSu (33ng, 0.290mnole) and DIC (37ng 0.290mvl e) in
DCM (1.5ml). After one hour diisopropylurea was renoved by filtration and
the filtrate was added to the Conpound 2B (free am ne) solution. The
resulting solution was diluted with DCMto 4nl and the coupling reaction
was al l owed to proceed for, 12 hours. The action nixture was then
washed ¢ 17ds TG Tout Pt Sionpha o Bof PSS LOIRT: AR Rd over
Na2SO4. Sahapétityl, wadole,e nuivielthey ridietidazaieu iamd agrdnthheebe.0 Ak ndubatiteemtasarpur i f i ed
by flash ghr I : o 3. The inter i depl ocked using
Tea (5° 7SERPRTREP IREGeus sonrind ot SV sty TR S Sl s TROBFEET | o
wer e r enshiednd, rhoeminbeandeading)o FOl SON F8H LiiNder -NO s tCeathyb Bubstitutesheith 4nd t he
resi dye i at v er 5n fil. er. tLd i et her
was. dicant od ar PR escr b Car i a0 s Sl S SRS ot 3y

puri fi edceti@smBoliadd. PO4isHbgig9@E. el d. Steps 2.c¢.1. and 2.c.2. and 2.c.3. are

summari zed i NnSRAGIE Ars tDSH Ukyi"FGRETR #Cary"Q her peptides of the invention
can be prepared by a person of ‘ordinary ski'll in 15 the art using synthetic

procedures an¥{"EgAURYHNINAGSYE ididegrls Serietyel§et Y My dalnesi aharol B Prasriftor t o
those di sctResederteRI dfi £ 3bhYoird shfe liVePBEH NJs @XAEPBIBE thaASh¥BhRIaEHE
Corrp%md%o(l:ie %sCrExt a%hiecgl tc;r?h%l gdjg'éent -Ia-él?fqleac:;lid via a pseudo-peptide bond, wherein a

bond is formed between the position 2 carbon of the imidazole ring and the alpha carbon

of the amino acid. For example, in the case where the adjacent amino acid is D-

tryptophan (D-Trp) and the imidazole moiety is Pim, the C-terminus of the peptide would

appear as follows:

~ NH

H
HN—/

For clarity, in the written formula for such a compound the presence of this bond is

15

indicated by the Greek letter "W" alone in parentheses. For example, the written formula
H-Inp-D-Trp-D-2Nal(W)-Pim denotes the structure:

.

)
0 AN\ N

20 The present invention includes diastereomers as well as their racemic and
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Mol . W. Mol.W. Purity 20 Ex. No. Sequence (Calc.) (MsS-ES) (Y())
1H | np- D- 1Nal - D- Tr p- 3Pal - Lys- NH2 787.96 787.4 96
2H | np- D- 2Nal - D- Tr p- 4Pal - Lys- NH2 787.96 787.4 99

10

15

20

25

30

resolved enantiomerically pure forms. Ghrelin analogs can contain D-amino acids, L-
amino acids or a combination thereof. Preferably, amino acids present in a ghrelin
analog are the L-enantiomers.

Preferred derivatives of analogs of the invention comprise D-amino acids, N-
alkyl-amino acids, $-amino acids, and/or one or more labeled amino acids (including a
labeled version of a D-amino acid, a N-alkyl-amino acids, or a 8-amino acid). A labeled
derivative indicates the alteration of an amino acid or amino acid derivative with a
detectable label. Examples of detectable labels include luminescent, enzymatic, and
radioactive labels. Both the type of label and the position of the label can effect analog
activity. Labels should be selected and positioned so as not to substantially alter the
activity of the ghrelin analog at the GHS receptor. The effect of a particular label and
position on ghrelin activity can be determined using assays measuring ghrelin activity
and/or binding.

A protecting group covalently joined to the C-terminal carboxy group reduces the
reactivity of the carboxy terminus under in vivo conditions. The carboxy terminus
protecting group is preferably attached to the a-carbonyl group of the last amino acid.
Preferred carboxy terminus protecting groups include amide, methylamide, and

ethylamide.

Examples
Examples are provided below to further illustrate different features of the present

invention. The examples also illustrate useful methodology for practicing the invention.

These examples do not limit the claimed invention.

Synthesis
The compounds of the invention can be produced using the techniques disclosed

in the examples herein as well as techniques that are well known in the art. For example,
a polypeptide region of a GHRP analog can be chemically or biochemically synthesized
and modified. Examples of techniques for biochemical synthesis involving the
introduction of a nucleic acid into a cell and expression of nucleic acids are provided in
Ausubel, Current Protocols in Molecular Biology, John Wiley, 1987-1998, and Sambrook
et al., in Molecular Cloning, A Laboratory Manual, 2™ Edition, Cold Spring Harbor
Laboratory Press, 1989. Techniques for chemical synthesis of polypeptides are also well
known in the art. (See e.g., Vincent in Peptide and Protein Drug Delivery, New York,
N.Y., Dekker, 1990.) For example, the peptides of this invention can be prepared by
standard solid phase peptide synthesis. (See, e.g., Stewart, J.M., et al., Solid Phase
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3H 1 np-D-2Nal - D- Tr p- O n- Lys- NH2 753. 94 753.4 98

4H- | np- D- Bi p- D- Tr p- Phe- Lys- NH2 813. 01 812.4 99 25

5H- 1 np-D-2Nal - D- Tr p- Thr (Bz1) - Lys-N H2 831. 03 830.4 98
6H- 1 np-D-2Nal - D- Trp-Pff-Lys-N H2 876.92 876.3 98

7H-1 np- D- 2Nal - D- Tr p- Thi - Lys- NH2

10

15

20

25

30

Synthesis (Pierce Chemical Co., 2d ed. 1984).)
The substituent R' of the above formula (1) may be attached to the free amine of

the N-terminal amino acid by standard methods known in the art. For example, alkyl
groups, e.g., (C4-Cyo)alkyl, may be attached using reductive alkylation. Hydroxyalkyl
groups, e.g., (C4-Czo)hydroxyalkyl, may also be attached using reductive alkylation
wherein the free hydroxy group is protected with a t-butyl ester. Acyl groups, e.g., COE’,
may be attached by coupling the free acid, e.g., E'COOH, to the free amine of the N-
terminal amino acid by mixing the completed resin with 3 molar equivalents of both the
free acid and diisopropyicarbodiimide in methylene chloride for about one hour. If the
free acid contains a free hydroxy group, e.g., p-hydroxyphenylpropionic acid, then the
coupling should be performed with an additional 3 molar equivalents of HOBT.

Peptides of the invention also can be and were synthesized in a parallel fashion
on an ACT 396 Multiple Biomolecular Synthesizer (Advanced ChemTech, Louisville,
KY), ("synthesizer"), as follows. The synthesizer was programmed to perform the
following reaction cycle: (1) washing with dimethylformamide (DMF), (2) removing Fmoc
protecting group with 20% piperidine in DMF for 1 X 5 min and 1 X 25 min, (3) washing
with DMF, (4) coupling with Fmoc amino acid for 1h at room temperature in the presence
of diispropylcarbodiimide (DIC) and 1-hydroxybenzotriazole (HOBt), and (5) repeating
step 4.

Examples 1 - 65
Each of the reaction welis contained 0.0675 mmol of Rink Amide MBHA resin

(substitution = 0.72 mmol/g, Novabiochem, San Diego, CA). The following Fmoc amino
acids (Novabiochem, San Diego, CA; Chem-lmpex International, Wood Dale, IL;
SyntheTech, Albany, OR; Pharma Core, High Point, NC) were used: Fmoc-Lys(Boc)-
OH, Fmoc-Phe-OH, Fmoc-H-Inp-OH, Fmoc-D-1Nal-OH, Fmoc-D-2Nal-OH, Fmoc-D-
Trp(Boc)-OH, Fmoc-3Pal-OH, Fmoc-4Pal-OH, Fmoc-Orn{Boc)-OH, Fmoc-D-Bip-OH,
Fmoc-Thr(Bzl)-OH, Fmoc-Pff-OH, Fmoc-2Thi-OH, Fmoc-Taz-OH, Fmoc-D-Dip-OH,
Fmoc-D-Bpa-OH, Fmoc-D-Bal-OH, and Fmoc-Apc(Boc)-OH.

Each of the Fmoc amino acids was dissolved in a 0.3 N solution of HOBt in DMF
wherein the concentration of the resulting Fmoc amino acid was 0.3 N. A four fold
excess (0.27 mmol, 0.9 mL of the 0.3 N solution) of Fmoc amino acid was used for each
coupling. DIC (0.27 mmol, 0.6 mL of 0.45N DIC solution in DMF) was used as the

coupling reagent for each coupling. Deprotection was performed by using 20%

piperidine in DMF (2 X 1.5 mL per residue).
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793.00 792.4 98 8H I np-D-2Nal - D- Tr p- Taz- Lys- NH2 793. 99 793.4 97
OH- | np- D- Di p- D- Tr p- Phe- Lys- NH2 813. 01 812.4 98 30
10H- | np- D- Bpa- D- Tr p- Phe- Lys- NH2 841.02 840.4 95 11
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The peptides were cleaved from the resin by treating the peptide-resins with 8%
triisopropylsilane (TIP) in trifluoroacetic acid (TFA) (1.5 mL per reaction well) at room
temperature for 2h. The resin was removed by filtration. Each filtrate was diluted to 25
mL with ether in a centrifuge tube. The resulting precipitate in each tube was centrifuged
and the solvents were decanted from the precipitate. The precipitate in each tube was
then dissolved in methanol (3 mL) and diluted with water (1 mL). The purification of the
crude products was done on a reverse-phase preparative HPLC using a column (100 X
21.20 mm, 5u) of LUNA 5u C8(2) (Phenomenex, Torrance, CA). For each peptide, the
column was eluted with a linear gradient from 85% A and 15% B to 25% A and 75% B in
15 min with a flow rate of 25 mL/min. A was 0.1% TFA in water and B was 0.1% TFA in
acetonitrile/water (80/20, v/v). The fractions were checked by analytical HPLC and those
containing the pure product were combined and lyophilized to dryness.

Yields ranged from 13% to 71% and purity of each of Examples 1 - 65 exceeded
94% based upon analytical HPLC analysis. Electro-spray ionization mass spectrometry
(ES-MS) analysis was performed and observed molecular weights were in agreement
with calculated molecular weights. The results are detailed in Table |, below.

Examples 66 - 69

Examples 66 - 69 were synthesized according to the following procedure.

1.a. BOC-(D)-Trp-OH (4.0g, 13.1mmole) (Novabiochem San Diego, Calif.) in
methanol (36ml} and Cs,CO; (2.14g, 6.57mmole) in water (10 ml) were combined and
the mixture was swirled until a homogeneous mixture was obtained. Solvents were
removed in vacuo and the residue was dissolved in DMF (45 ml). 2-bromoacetophenone
(2.61g, 13.1mmole) in DMF (9 ml) was added to the solution and the solution was stirred
for 30 min. at room temperature. Cesium bromide was removed by filtration and the
filtrate was concentrated in vacuo. The resulting concentrate was dissolved in xylenes
(45ml), NH,OAc (17.1 g) was added, and the solution was heated at reflux for 1 hr. The
cooled solution was washed two times with saturated NaHCO; solution (45 ml) and then
with saturated NaCl. The resulting organic layer was purified by flash chromatography to
yield 4.1g (77%) of intermediate 1A depicted in Scheme 1A, ("Compound 1A").
Scheme 1A
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H | np- D- 2Nal - D- Bpa- Phe- Lys- NH2 852. 04 851.3 99 12

H 1 np- D- 2Nal - D- Tr p- 3Pal

659. 79 659.3 98 14 HInp-D 1Nal - D Trp-3Pal - NH2 659. 79 659. 3
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H
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1) Cs,CO, o y
+ - :
/% /LL /\ﬂ/ 2) NH,0Ac/ /%O/U\N/YN
Xylenes H HN /
1A

1b. Compound 1A (403mg) was deblocked using a mixture of trifluoroacetic acid
(TFA) (8ml) dichloromethane (DCM) (8ml) and triisopropylsilane (TIPS) (1.4ml). After
mixing for one hour the solution was concentrated under a stream of nitrogen. The
residue was dissolved in DCM (40ml), washed two times with a saturated solution of

NaHCO; (40ml), and then dried over Na,SO, to yield a solution of the intermediate
product 1B, depicted in Scheme 1B, below.

Scheme 1B

H H
N N
@ g,
1)TFA/ TIPS/ DCM z
N_/

1 H
1c.-f.  The forgoing solution of the intermediate product 1B was divided into four equal
portions and coupled with the pre-activated HOBT esters of FMOC protected amino

acids, as summarized in reaction schemes 1C, 1D, 1E, and 1F, below. The amino acid
used for each of example 66, 67, 68 and 69 was as follows:

- Ex. 66: FMOC-D-2Nai-OH (130mg, 0.30mmole) (Synthetech Albany, Oregon)

- Ex. 67: FMOC-D-1Nal-OH (130mg, 0.30mmole) (Advanced Chemtech Louisville, KY)

- Ex. 68: FMOC-D-Bal-OH (132mg, 0.30mmole) (Chem Impex Wood Dale, IL)

- Ex. 69: FMOC-DSer(Bzl)-OH (124mg. 0.30mmole) (Chem Impex Wood Dale, IL)
Each of the immediately foregoing amino acids was pre-activated with HOBT (46mg,
0.30mmole) and DIC {38mg, 0.30mmole) in DCM (5ml) for ten minutes before addition to
one of the four portions of the forgoing solution of the intermediate product 1B. The
coupling reaction was then allowed to proceed for 30 minutes at room temperature.

Scheme 1C

39
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98
H
H

5 15 H I np-D Bi p- D Tr p- Phe- NH2 684.84 684.3 99 16
| np-D-2Nal - D- Tr p- Thr (Bzl ) - NH2 702.85 702.3 99 17
| np-D-2Nal -D- Trp-Pff-NH2 748.75 748.2 99 18

fo o
HZN/\”(/NJ/O O\[C])/N AH(/NJ/O

FMOC-D2Nal-OH/
HOBT/ DIC/ DCM

1B 1C
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H I np-D- 2Nal - D- Tr p- 21h1- NH2 664. 83 664.2 99 19 H- I np-D- 2Nal - D- Tr p- Taz- NH2
665.82 665.3 98 10 20 H- I np-D-Di p- D- Tr p- Phe- NH2 684.84 684.3 98 21
H | np- D- 2Nal - D- Di p- Phe- NH2 695. 86 695. 3

Scheme 1D

O St

FMOC-D1Nal-OH/
HOBT/ DIC/ DCM

1B

Scheme 1E

FMOC-DBal-OH/
HOBT/ DIC/ DCM 1E
18

5 Scheme 1F

N
H
FMOC-(OBzl)DSer-OH/ 1F
1B HOBT/ DIC/ DCM

1.g-j. The FMOC group is removed from each of the resulting compounds 1C, 1D, 1E
and 1F by addition of tris(2-aminoethyl)amine (0.9ml) to the respective reaction mixtures
from the previous step and mixing for 30 minutes at room temperature. The reaction

10  mixtures containing the deblocked compounds were then washed three times with 10%

pH 5.5 phosphate buffer (10ml).
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99 22 HInp-D-Bal-D Trp-Phe-NH2 664. 83 664.3 97 23
H | np- D- 2Nal - D- Bal - Phe-NH2 675.85 675.2 99 24
H 1 np- D- 2Nal - D- Tr p- 3Pal - Lys-NH2 787.96 787.5 97 15 25
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The resulting free amine solutions were coupled with pre-activated HOBT esters

of FMOC or BOC protected aminoacids, as follows:

- Ex. 66: FMOC-Inp-OH (105mg, 0.30mmole) (Chem Impex Wood Dale, IL)

- Ex. 67: FMOC-Inp-OH (105mg, 0.30mmole)

- Ex. 68: BOC-Inp-OH (68.3mg, 0.30mmole) (Bachem Torrance, Calif.

- Ex. 69: BOC-Aib-OH (60.6mg, 0.30mmole) (Bachem Torrance, Calif.)
Each of the immediately foregoing amino acids was pre-activated with HOBT (46mg,
0.30mmole) and DIC (38mg, 0.30mmole) in DCM (5ml) for ten minutes before addition to
the appropriate deprotected amine. The coupling reaction was then allowed to proceed
for one hour at room temperature.

Deprotection - Compounds 66-67. The FMOC group was removed from the
resulting FMOC-protected compounds by addition of tris(2-aminoethyl)amine (0.9ml) and
mixing for 30 minutes. The deblocked compounds were washed three times with 10%
pH 5.5 phosphate buffer (10ml) and the crude products were collected as a precipitate.

Deprotection - Compounds 68-69. The BOC-protected compounds were purified
by flash chromatography and then deblocked for one hour with TIPS (0.50ml), TFA
(0.50ml), in DCM (2.75ml). The crude products were then concentrated and dried under
vacuum.

Purification by HPLC afforded the products in 5% and 29% yields for the
compounds of examples 66 and 67, respectively, and 15% and 43% for the compounds
of examples 68 and 69, respectively.

The foregoing deprotection, coupling, and deprotection steps are summarized in

reaction schemes 1G, 1H, 1l and 1J, below
Scheme 1G

1) TAEA o]

_—
2) FMOC-Inp-OH/
HOBT/ DIC

3) TAEA 1G
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p-D-Bal - D-Trp- 2Thi - Lys-NH2 799.03 798.4 99 26
p- D- Bal - D- Tr p- Phe- Lys-N H2 793.00 792.4 99 27
p- D- 1Nal - D- Tr p- 2Thi - Lys-N H2 793.00 792.4 99 28

HIn
H1n
H1n
H | np- D- 2Nal - D- Tr p- Phe- Apc- NH2 784. 96 784. 4

Scheme 1H

) :

N

H
T f® O
© 2) FMOG-Inp-OH/ O
) HOBT/ DIC
1D O 3) TAEA ’
1H

Scheme 11

O'O

2) BOC- Inp -OH/
HOBT/ DIC

3)TFA/ TIPS/ DCM

N
ST
Q4
) e “Q/O
HN—/
S

1E

5 Scheme 1J

Q

2) BOC-Aib-OH/ O

HOBT/ DIC
3)TFA/ TIPS/ DCM
1J

Example 70: H-lnp-D-Trp-D-2Nal(W¥)-Pim

@ N

Compound 70 was synthesized according to the following procedure.
10
2.a.1 and 2.a.2.: Compound 2A was made in an analogous manner as was Compound

1A, using BOC-D-2Nal-OH and 2-bromoacetophenone as starting materials.

Steps 2.a.1. and 2.a.2. are summarized in Scheme 2A, below.
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98 29 HInp-D- 1Nal - D- Tr p- Phe- Apc- NH2 784.96 784.4 98 20 30
H- | np- D- Bal - D- Tr p- Phe- Apc- NH2 790.99 790.4 97 31
H Apc- D- 2Nal - D- Tr p- Phe- Lys- NH2 801.99 801.4 98 32
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Scheme 2A

Br
© 1) Cs,CO /% j\ :
82 3 : N
N =
-0

/% )J\N/\“/OH + 2) NH,OAc/
H Xylenes

0
(2a)

2.b.1. Compound 2A (100mg, 0.242mmole) was deblocked in TFA (2ml) and
DCM (2ml) for one hour. Volatiles were then removed under a stream of nitrogen and
the residue was dissolved in DCM (10ml). The resulting solution washed three times with
saturated NaHCO; (10ml) to yield a solution of Compound 2A in free amine form.

2.b.2. The active ester of FMOC-D-Trp-(BOC)-OH (153mg, 0.290mmole) was
preformed with N-hydroxysuccinimide (HOSu; 33mg, 0.290mmole) and DIC (37mg,
0.290mmole) in DCM (1.5ml). After one hour diisopropylurea was removed by filtration
and the filtrate was added to the Compound 2A (free amine) solution. The resulting
solution was diluted with DCM to 4mi and the coupling reaction allowed to proceed for
30 minutes.

Steps 2.b.1. and 2.b.2. are summarized in Scheme 2B, below.

Scheme 2B

o 1TFA/ TIPS/ DCM
AN
o N/\f 2) FMOC-DTip-OH/
H
/ HOSW DIC/ DCM
HN
2A

2.c.1 Compound 2B was deblocked by addition of tris(2-aminoethyl)amine
(TAEA) (0.9ml) to the immediately foregoing coupling reaction solution and mixing for 30
minutes at room temperature. The reaction solution was then washed three times with
saturated NaCl solution (10ml) followed by three times with 10% pH 5.5 phosphate

buffer (10mi) to yield a solution of Compound 2B in free amine form..
2.c.2. The active ester of BOC-Inp-OH (66.5mg, 0.290mmole) was preformed

with HOSu (33mg, 0.290mmole) and DIC (37mg 0.290mmole) in DCM (1.5ml). After one
hour diisopropylurea was removed by filtration and the filtrate was added to the
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H Apc- D- 1Nal - D- Tr p- 2Thi - Lys- NH2 808. 02 807.4 99 33
H- 1 np- D- 1Nal - D- Tr p- 2Thi - NH2 664. 83 664.2 98 34 H Apc- D- 1Nal - D- Tr p- Phe- NH2

673.81 673.3 99 25 35 HInp-D-1Nal -D Trp-Taz-Lys-N H2 793.99 793.5

Compound 2B (free amine) solution. The resulting solution was diluted with DCM to 4mi
and the coupling reaction was allowed to proceed for 12 hours.
The reaction mixture was then washed three times with 10% pH 5.5 phosphate

buffer (10mi) and dried over Na,SO,. Solvent was removed under vacuum and the

5  concentrate was purified by flash chromatography.

2.c.3. The intermediate was deblocked using TFA (2.75ml) and TIPS {0.5ml} in
DCM (2.75ml) for 30 minutes. Volatiles were removed from the reaction mixture under a
stream of nitrogen and the residue was triturated with ether (15ml). After centrifugation
the ether was decanted and the resulting solid was subjected to HPLC to yield purified

10  Compound 70 in 39% vyield.
Steps 2.¢.1. and 2.c.2. and 2.¢.3. are summarized in Scheme 2C, below.
Scheme 2C

O 0o HN O £
H H 1) TAEA H H
o__N ~_ _N = N SN
hil N/\(/ 2) BOC-Inp-OH/ N
Ho L/ HOSU/ DIC o Nt/
H 3)TFA/ TIPS/ DCM { H
2C

IZ2 =
n
o]
Iz

Other peptides of the invention can be prepared by a person of ordinary skill in
15 the art using synthetic procedures analogous to those disclosed generally hereinabove

and/or to those disclosed specifically in the foregoing examples, as were the compounds

depicted in Table 1.

TABLE 1
Mol.Wt. Mol Wt. Purity
20 Ex. No. Sequence (Calc.) (MS-ES) (%)
1 H-Inp-D-1Nal-D-Trp-3Pal-Lys-NH, 787.96 787.4 96
2 H-Inp-D-2Nal-D-Trp-4Pal-Lys-NH, 787.96 787.4 99
3 H-Inp-D-2Nai-D-Trp-Orn-Lys-NH, 753.94 753.4 98
4 H-Inp-D-Bip-D-Trp-Phe-Lys-NH, 813.01 812.4 99
25 5 H-Inp-D-2Nal-D-Trp-Thr(Bzl)-Lys-NH, 831.03 830.4 98
6 H-Inp-D-2Nal-D-Trp-Pff-Lys-NH; 876.92 876.3 98
7 H-Inp-D-2Nal-D-Trp-Thi-Lys-NH, 793.00 792.4 98
8 H-Inp-D-2Nal-D-Trp-Taz-Lys-NH, 793.99 793.4 97
9 H-Inp-D-Dip-D-Trp-Phe-Lys-NH, 813.01 812.4 98
30 10 H-Inp-D-Bpa-D-Trp-Phe-Lys-NH, 841.02 840.4 95
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99 36 HInp-DBal-D Trp-Taz-Lys-N H2 800.02 799.4 99 37
H Apc- D- 1Nal - D- Tr p- Taz- Lys-N H2 809.00 808.5 99 38
H Apc-D-Bal - D- Tr p- Taz- Lys-N H2 815.03 814.4 99 39

11 H-Inp-D-2Nal-D-Bpa-Phe-Lys-NH, 852.04 851.3

12 H-Inp-D-2Nal-D-Trp-3Pal-NH, 659.79 659.3

13 H-Inp-D-2Nal-D-Trp-4Pal-NH, 659.79 659.3

14 H-Inp-D-1Nal-D-Trp-3Pal-NH, 659.79 659.3

5 15 H-Inp-D-Bip-D-Trp-Phe-NH, 684.84 684.3
16 H-Inp-D-2Nal-D-Trp-Thr(Bzl)-NH, 702.85 702.3

17 H-Inp-D-2Nal-D-Trp-Pff-NH, 748.75 748.2

18 H-Inp-D-2Nal-D-Trp-2Thi-NH, 664.83 664.2

19 H-Inp-D-2Nal-D-Trp-Taz-NH, 665.82 665.3

10 20 H-Inp-D-Dip-D-Trp-Phe-NH, 684.84 684.3
21 H-Inp-D-2Nal-D-Dip-Phe-NH, 695.86 695.3

22 H-Inp-D-Bal-D-Trp-Phe-NH, 664.83 664.3

23 H-inp-D-2Nal-D-Bal-Phe-NH, 675.85 675.2

24 H-inp-D-2Nal-D-Trp-3Pal-Lys-NH, 787.96 787.5

15 25 H-Inp-D-Bal-D-Trp-2Thi-Lys-NH, 799.03 798.4
26 H-Inp-D-Bal-D-Trp-Phe-Lys-NH, 793.00 792.4

27 H-Inp-D-1Nal-D-Trp-2Thi-Lys-NH, 793.00 792.4

28 H-lInp-D-2Nal-D-Trp-Phe-Apc-NH, 784.96 784.4

29 H-Inp-D-1Nal-D-Trp-Phe-Apc-NH, 784.96 784.4

20 30 H-Inp-D-Bal-D-Trp-Phe-Apc-NH, 790.99 790.4
31 H-Apc-D-2Nal-D-Trp-Phe-Lys-NH, 801.99 801.4

32 H-Apc-D-1Nal-D-Trp-2Thi-Lys-NH, 808.02 807.4

33 H-Inp-D-1Nal-D-Trp-2Thi-NH, 664.83 664.2

34 H-Apc-D-1Nal-D-Trp-Phe-NH, 673.81 673.3

25 35 H-Inp-D-1Nal-D-Trp-Taz-Lys-NH, 793.99 793.5
36 H-Inp-D-Bal-D-Trp-Taz-Lys-NH, 800.02 799.4

37 H-Apc-D-1Nal-D-Trp-Taz-Lys-NH, 809.00 808.5

38 H-Apc-D-Bal-D-Trp-Taz-Lys-NH, 815.03 814.4

39 H-Apc-D-Bal-D-Trp-2Thi-Lys-NH, 814.04 813.4

30 40 H-Inp-D-1Nal-D-Trp-2Thi-Apc-NH, 790.99 790.5
41 H-Inp-D-Bal-D-Trp-2Thi-Apc-NH, 797.01 796.4

42 H-Apc-D-1Nal-D-Trp-2Thi-Apc-NH, 806.00 805.5

43 H-Apc-D-Bal-D-Trp-2Thi-Apc-NH, 812.03 811.4

44 H-Apc-D-1Nal-D-Trp-Phe-Lys-NH, 801.99 801.5
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H Apc- D-Bal - D- Tr p- 2Thi - Lys-N H2 814. 04 813.4 98 30 40
H | np- D- 1Nal - D- Tr p- 2Thi - Apc- NH2 790. 99 790.5 97 41
H | np- D-Bal - D- Tr p- 2Thi - Apc- NH2 797. 01 796.4 97 42

H Apc- D- 1Nal - D- Tr p- 2Thi - Apc- NH2 806. 00 805. 5

10

15

20

25

30

45 H-Apc-D-Bal-D-Trp-Phe-Lys-NH; 808.02 807.5 99
46 H-Apc-D-1Nal-D-Trp-Phe-Apc-NH, 799.97 799.5 98
47 H-Apc-D-Bal-D-Trp-Phe-Apc-NH, 806.00 805.5 98
48 H-Apc-D-1Nal-D-1Nal-Phe-Apc-NH, 811.00 810.5 95
49 H-Apc-D-1Nal-D-2Nal-Phe-Apc-NH, 811.00 810.5 96
50 H-Apc-D-1Nal-D-1Nal-Phe-Lys-NH, 813.01 812.5 99
51 H-Apc-D-Bal-D-1Nal-Phe-Apc-NH, 817.02 816.5 96
52 H-Apc-D-Bal-D-2Nal-Phe-Apc-NH, 817.02 816.5 94
53 H-Apc-D-Bal-D-1Nal-Phe-Lys-NH, 819.04 818.5 99
54 H-Apc-D-Bal-D-2Nal-Phe-Lys-NH, 819.04 818.5 98
55 H-Apc-D-1Nal-D-Trp-2Thi-NH, 679.84 679.2 98
56 H-Apc-D-Bal-D-Trp-Phe-NH, 679.84 679.3 99
57 H-Apc-D-1Nal-D-Trp-Taz-NH, 680.83 680.3 99
58 H-Apc-D-Bal-D-Trp-2Thi-NH, 685.87 685.2 97
59 H-Apc-D-Bal-D-Trp-Taz-NH, 686.86 686.2 99
60 H-Apc-D-2Nal-D-Trp-2Thi-NH, 679.84 679.2 95
61 H-Apc-D-2Nal-D-Trp-Taz-NH, 680.83 680.2 97
62 H-Inp-D-1Nal-D-Trp-Taz-Apc-NH, 791.97 791.5 98
63 H-Inp-D-Bal-D-Trp-Taz-Apc-NH, 798.00 797.4 99
64 H-Apc-D-1Nal-D-Trp-Taz-Apc-NH, 806.99 806.5 99
65 H-Apc-D-Bal-D-Trp-Taz-Apc-NH; 813.02 812.4 98
66 H-Inp-D-2Nal-D-Trp(W¥)-Pim 610.77 611.4 99
67 H-Inp-D-1Nal-D-Trp(W)-Pim 610.77 611.3 99
68 H-Inp-D-Bal-D-Trp(W)-Pim 616.79 617.3 929
69 H-Aib-D-Ser(Bzl)-D-Trp(¥)-Pim 564.69 565.3 99
70 H-Inp-D-Trp-D-2Nal(¥)-Pim 610.77 611.4 99

Biological Assay
The activities of compounds of the invention at the GHS receptor can be and

were determined using techniques such as those described in the examples provided
below. In different embodiments a ghrelin analog has at least about 50%, at least about
60%, at least about 70%, at least about 80%, or at least about 90%, functional activity
relative to ghrelin as determined using one or more of the Functional Activity assays

described below, and/or has an ICs, greater than about 1,000 nM, greater than about
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97 43 H Apc-D-Bal -D- Trp-2Thi - Apc-NH2 812. 03 811.4 98 44
H Apc- D- 1Nal - D- Tr p- Phe- Lys- NH2 801. 99 801.5 98

45H Apc- D- Bal - D- Tr p- Phe- Lys- N H2808. 02807. 599

46H Apc- D- 1Nal - D- Tr p- Phe- Apc- NH2799. 97799. 598

47H Apc- D Bal - D- Tr p- Phe- Apc- NH2806. 00805. 598

48H Apc- D- 1Nal - D- 1Nal - Phe- Apc- NH2811. 00810. 595

549H- Apc- D- 1Nal - D- 2Nal - Phe- Apc- NH2811. 00810. 596

ggﬁ ﬁgg: &éﬁﬁ%@%&%ﬁ%ﬁ@ihgg& 1@@% .leéggge%tor Binding assay described
below. With respect to ICs, greater refers to potency and thus indicates a lesser amount
is needed to achieve binding inhibition.

Assays measuring the ability of a compound to bind a GHS receptor employ a

5  GHS receptor, a fragment of the receptor comprising a ghrelin binding site, a polypeptide
comprising such a fragment, or a derivative of the polypeptide. Preferably, the assay
uses the GHS receptor or a fragment thereof. A polypeptide comprising a GHS receptor
fragment that binds ghrelin can also contain one or more polypeptide regions not found
in a GHS receptor. A derivative of such a polypeptide comprises a GHS receptor

10  fragment that binds ghrelin along with one or more non-peptide components.

The GHS receptor amino acid sequence involved in binding can be readily
identified using labeled ghrelin or ghrelin structural or functional analogs and different
receptor fragments. Different strategies can be employed to select fragments to be
tested to narrow down the binding region. Examples of such strategies include testing

15 consecutive fragments about 15 amino acids in length starting at the N-terminus, and
testing longer length fragments. If longer length fragments are tested, a fragment binding
ghrelin can be subdivided to further locate the ghrelin binding region. Fragments used
for binding studies can be generated using recombinant nucleic acid techniques.

Binding assays can be performed using individual compounds or preparations

20  containing different numbers of compounds. A preparation containing different numbers
of compounds having the ability to bind to the GHS receptor can be divided into smaller
groups of compounds that can be tested to identify the compound(s) binding to the GHS
receptor. In an embodiment of the present invention, a test preparation containing at
least 10 compounds is used in a binding assay.

25 Binding assays can be performed using recombinantly produced GHS receptor
polypeptides present in different environments. Such environments include, for example,
cell extracts and purified cell extracts containing the GHS receptor polypeptide
expressed from recombinant nucleic acid or naturally occurring nucleic acid; and also
include, for example, the use of a purified GHS receptor polypeptide produced by

30  recombinant means or from naturally occurring nucleic acid which is introduced into a
different environment.

Screening for GHS Receptor Active Compounds
Screening for GHS receptor active compounds is facilitated using a

recombinantly expressed receptor. Using a recombinantly expressed GHS receptor
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52H Apc- D- Bal - D- 2Nal - Phe- Apc- NH2817. 02816. 594

53H Apc- D- Bal - D- 1Nal - Phe- Lys- N H2819. 04818. 599

1054H Apc- D- Bal - D- 2Nal - Phe- Lys- NH2819. 04818. 598

55H Apc- D- 1Nal - D- Tr p- 2Thi - NH2679. 84679. 298 56H Apc- D- Bal - D- Tr p- Phe- N
H2679. 84679. 399 57H Apc-D- 1Nal - D- Tr p- Taz- NH2680. 83680. 399

58H Apc- D-Bal - D- Tr p- 2Thi - N H2685. 87685. 297

1559H Apc- D- Bal - D- Tr p- Taz- NH2686. 86686. 299

ggﬁ ﬁgg gﬁﬁr%gsiev%aﬁé va%%lemgg 679 84678&599]express the receptor in a defined cell
62H | np- Bydtdal soDihdt p-régondpte hll-d%?r@bu@ﬂZBﬂheSGBS receptor can more readily be

63H-I np /98, 00
2064H Ap?ﬁ%_?efkgﬁgﬂerﬁ %H@fz%e%pwzt zrgaeeo 8]-40% eé@@ple the GHS receptor can be
65H Apc BxBabsed-iTa p:erl'mze Apb-aNHESL D ZBAR 7,488 CHO not normally expressing the

gglli: Ap- %%EE 'bg % \?s)s n%&écg‘?syé%% g‘% same cell line without the expression

68H- | np- BPERA caD-aT FWR Fﬁmﬁ@lG 79617. 399

2569H A' b- D- Sgék%h% T&%ﬂ&fahhc@ r@ueﬁg%@@iﬁ%?@%c’uvﬁy is facilitated throu h
70H- | np-D- Tr p- D- 2Na 776171. 499 Bi ol ogi cal Assay The Ivities

of conpotifdsesf a@h@“n M@Pﬂﬂabﬁnaé% ipRle @38y r Bedsedf aghrelipdinghenal analog

in a screening assay provides for GHS receptor activity. The effect of test compounds on
10  such activity can be measured to identify, for example, allosteric modulators and
antagonists.

GHS receptor activity can be measured using different techniques such as
detecting a change in the intracellular conformation of the GHS receptor, in the G-protein
coupled activities, and/or in the intracellular messengers. Preferably, GHS receptor

15 activity is measured using techniques such as those measuring intraceliular Ca®.
Examples of techniques well known in the art that can be employed to measure Ca*
include the use of dyes such as Fura-2 and the use of Ca®*-bioluminescent sensitive
reporter proteins such as aequorin. An example of a cell line employing aequorin to
measure G-protein activity is HEK293/aeq17. (Button et al.,1993. Cell Calcium 14, 663-

20 671, and Feighner et al., 1999, Science 284, 2184-2188.)

Chimeric receptors containing a ghrelin binding region functionally coupled to a
different G-protein can also be used to measure GHS receptor activity. A chimeric GHS
receptor contains an N-terminal extracellular domain; a transmembrane domain made
up of transmembrane regions, extracellular loop regions, and intracellular loop regions;

25 and an intracellular carboxy terminus. Techniques for producing chimeric receptors and
measuring G-protein coupled responses are provided in, for example, International
Application Number WO 97/05252, and U.S. Patent Number 5,264,565, both of which
are hereby incorporated by reference herein.

Stimulation of GHS Receptor Activity
30 Structural and/or functional analogs of ghrelin can be used to stimulate GHS

receptor activity. Such stimulation can be used, for example, to study the effect of GHS
receptor modulation, to study the effect of growth hormone secretion, to look for or study
ghrelin antagonists, or to achieve a beneficial effect in a subject. Beneficial effects that

can be achieved include one or more of the following: treating a growth hormone
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30 were determ ned using techni ques such as those described in the exanples
provi ded below. In different enbodi nents a ghrelin anal og has at | east
about 50% at |east about 60% at |east about 70% at |east about 80% or
at | east about 90% functional activity relative to ghrelin as determ ned
usi ng one or nore of the Functional Activity assays described bel ow, and/or
has an | C50 greater than about 1,000 nM greater than about 100 nM or
greater than about 50 nM using the Receptor Bindi ng assay descri bed bel ow.
Wth res%Eﬁt t.0 %reater refers to otenc hus .indi cates a | esser
amount i S° %%ﬂeﬁtaf{e '3‘3 PRV "BISTE AGSPnHIC atsingn 'ﬁsgﬁﬁtymg?? "9 i5YHe
ability cniﬁ/sfanamnpmmmles or ty'mwieaa fﬁrﬂﬂ?atrngcap/b@ht ean) tyilimtibgiGintecapeaf, a

fragment ept or , comm in site ol.ypepti de
conpri si r‘n’% gﬁc'hg'fprgpmamtn nanor a C?v@? 'Omngf E"tc‘n{e‘j’ltln Ir?/cﬁéf)rtyl 3 . y?"%’{azf erably,
t he assa;funm@s ahd/er@biﬁtatle@:e;pnemte iocreasef. r agment t hereof. A pol ypeptide

comprsing a ﬁé% S reg(?‘{t)oia [ﬂ?enct,antd(}al}semfb aﬁmgrave?ﬁ?xﬁév%gu&ﬁ) La' n one

or nore pol ypepti ns not fou rece Ive of
such a pcv)deg@bbglt arretitcoggin insers updeaRBighd sepieot o1 0f 2 agimmthavingile dseags aghrel i n

al ong W {R4QPEnS treaPhht rfﬁ’é’[ Q‘%@Fs' @/@lgﬁpgpgﬁﬁé}ﬁé In addltlon T&eentl fJI :%ﬁﬁ’t or

am no aci d sequence invol ved bi ndi ng can be readil usi ng
| abel ed GRIFEIS HCBRS Gige eFans @ﬁm@km%qan trqarﬂéttpaﬁwwea@m ogs and different

recept or fragorfdraeighl EdHRE@NIncRIdEh&E BSifAR 28y SVadHe @eut P0os &lrasds,
frag t o nar ow down t he bjndi i.on npl es of such

e test n re
stral g Z%/o.% ??fdé”@gg"t?r lgss: ¢ afbH]’?s'@&’ﬁ'E F%O?F‘aa?fg}?ﬂ v%a%tu&an%oaﬁoﬁb aci ds

i ][1 : engt hass de"el;} n%@wt BlblEmHaéL&édST‘a &UBJect&ﬁfbflgl‘fb’%lglhgrdtlﬁﬁagﬁﬁs Ha@gﬁ.lhed bagmegt S.

I onger t [ ts ar e afr I ng relin can be
subdi vi dedcﬁ%%urﬁ' g?h 8% %%W%Flsﬂ”%re |hﬁ'§ BYTORS E&Eﬁ‘ﬁ‘@ﬁ‘frgs used for
bi ndi ng mundheai;t/walghmngelnar d&temhinmj by caledatiry weipht inudbgamsativided Bghni ques.
Bi ndi ng S f d i imndJ vi.d r rat| ons
20 cont ol A PF CPEAE T RnaRs TR B Rtk e HTROMARS 1 eREART! D

di f f & entonaidatsdrts b@ﬂ%@TﬁN@fﬁ@é" W@lgﬁ]trrgngeisearawell khgwn & theredt arel ttah@m@-ls

recept or, Camibsadl LLdesk 4 8 | hgra%%d gonpounds that can be tested
to |dente|3fy t he conpound% @% gg%ng% Cglgpreceptor I n an enbodi nment
of the prese iol S preparatl on containing at |east 10

conmpounds is 1U${@ge¢t&@n@h@ﬂg§%_|assay 25Bi ndi ng assays can be perforned
using reconbi nantly produced S receptor pol gée tides present in different

envi ronnent s./A SUGRAEHOM rInreHST i 58P Lt@ressHe man eeprbiagpt &t and
pur iZDi edecsitdr extracts contai ning the GHS receptor pol ypepti de expressed

rom recomt gt g & BuRGhch i LTk e PSal el el Shpaatchand @ o0
pr oduce@hb@hn3@a:emlmnma9almhe@rﬁarﬁ&lmerém)@hmatReraaﬂndry(RﬁR)wsﬁngnngmbreinc acid
Recept o et ve e dngaef PABTAR G LA R RS Boiihe, Bl G
conpoundengthscddig deiqtianaedf hSHGRa(S: écmﬁlﬁlarﬁ GyA é)Cb@éE;é‘veAer(ééleﬁpCdk G Using a
recogbi RAA X #XRE €8ShH A8 I PeeRYE TATTAATACTAGATTCTGTCC

A - 3'), and Advantage 2 PCR Kit (Clontech). The PCR product was cloned into the

pCR2.1 vector using Original TA Cloning Kit (Invitrogen, Carlsbad, CA). The full length

human GHS-R was subcloned into the mammalian expression vector pcDNA 3.1

(Invitrogen). The plasmid was transfected into the Chinese hamster ovary cell line,

30 CHO-K1 (American Type Culture Collection, Rockville, MD), by calcium phosphate

method (Wigler, M et al., Cell 11, 223, 1977). Single cell clones stably expressing the

hGHS-R were obtained by selecting transfected cells grown in cloning rings in RPMI

1640 media supplemented with 10 % fetal bovine serum and 1 mM sodium pyruvate

containing 0.8 mg/ml G418 (Gibco, Grand Island, NY).
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of fers several advantages such as the ability to express the receptor in a
defined cell systemso that a response to a conpound at the GHS receptor
can nore readily be differentiated fromresponses at other receptors. For

exanpl e, the GHS receptor can be expressed in a cell line such as HEK 293,
COSs 7, and CHO not normally expressing the 5receptor by an expression
vector, wherein the sane cell line without the expression vector can act as
a control. Screening for conpounds reducing GHS receptor activity is

facilitated t%% e use of a ghrelin functional analog in the assay.
The use of a ﬁ %Q'ﬁél anal og in a screening assay provides for
GHS recept or ambrates. foFhedefifanct bmﬁm’gesmdlemmaouhdsarrdnwbﬁsmdspam ibyi ty can
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wel | kngmﬂunpnestsrrelease obgl@wtrah@rmqmedGH in vivo. (See, e.g., Deghenghi, R., et al.,

Life Sciences 54, 1321-1328 (1994); International Application No. WO 02/08250.) Thus

for example in order to ascertain a compound’s ability to stimulate GH release in vivo the
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account factors such as a subject age, height, and body type. Biol ogical
Assays - Exanples 1. Receptor Binding Assay A. Preparation of
CHO K1 cells expressing the human reconbi nant GHS 20r ecept or The
cDNA for human growt h hornone secretagogue receptor (hGHS-R, or ghrelin
receptor) was cloned by Pol ynerase Chain Reaction (PCR) using human brain
RNA as a tenplate (O ontech, Palo Alto, CA), gene specific prinmers flanking
the full-length codi ng sequence of hGHS-R, (S: 5 - ATGIGGAACGCGACGCCCAG 25

CGAAGAG T T T U age 2
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fluores cat or tura- suspensi ons o0 roximately 106
cells/ mglqﬁeh@)t@mtﬁ@@tyé@rommemhzte1hqnmsmiﬁ*a rERNPate. B@aﬁpwea*ﬂy {erides C,

Unl ggdedydrdbnidV Waﬁycrr@.awsd by,. @%wybifhug@émfeﬁbtéw C8adtite, 25 iBBRe, and the
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equi ppedsiiagsdiaraignet-nerhéhalenasHiP e hﬁ'ﬁ?tmeanﬂxaé?t? e RABYECurREHRRYE at ed
cuvet t e pbelae, ﬁﬁl’ﬁ@fylp@@likbdalté)l’éb‘idrﬁg t Bivaldte C, propiensempausadstedf tdfge | Nvent i on

dded f t I ul Ca il t ,
o O BRI o My Br g S b Sab S Bt HA oP et el y. 208

I n vi vonErdl Relteasel Suppriees kot potassium salts, alkaline earth metal salts such as

30  calcium and magnesium salts, salts with organic bases such as dicyclohexylamine salts,
N-methyl-D-glucamine, and salts with amino acids such as arginine and lysine.

The compounds of the invention can be administered using different routes

including oral, nasal, by injection, transdermal, and transmucosally. Active ingredients to

be administered orally as a suspension can be prepared according to techniques well
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As is well known in the art, conpounds may be tested for their ability to
stinulate or suppress release of growmh hornmone (GH) in vivo. (See, e.g.,
Deghenghi, R, et al., Life Sciences 54, 1321-1328 (1994); International
Application No. WD 02/08250.) Thus for exanple in order to ascertain a
conpound's ability to stinulate GH release in vivo the conpound may be

i njected subcutaneously in 10-day old rats at a dose of, e.g., 300 ny/Kkg.
The C|rculat|ng GH nay be deternlned at, e.g., 15 minutes after injection
and conp t

Slnllarli, npou aﬁ“m E% ?%ﬁ&%ﬁg}%hggF$¥(%h%ﬁp @%@@Eﬁhne
ghrelin- |caklillmmdf05 lmﬁiﬂtnwbulﬁt latgmlq acmhwmodvmglgmamnpwnubnmvlnb@genj ect ed
subcut an al ong
with ghr gfetf@lc}éﬂ\glgf%% %gpég%ltg g%nl%ﬁgta S\ggétgné}gld%\%eng%aﬂéﬁg Aé ﬂ%&%te
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ghrel s %h&gb% teAgfaréﬂ HhdRLLOR sté%{éeamaaf&a%d%ff difte dxBipRAL, Bhder be
formul ate 3 m ni st ered a subject using the guidance provided herein
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adm ni strati ORJRMKIES bl NRkaier8ddl @€ ineRitismiMuIabnE AP WenstepfaE8 RS t he
target. Cuidelines for pharmaceutical admnistration i n?lgeneral are

provi ded SXHPIE.S SQWLARY 18 SalipsrERBIosRg SeprvAriGelal gt PiEgl SURbIE REseRLYPSEdi t i on,
Ed. GennapsorptMac robidtersl tos hslnﬁgncel%%ya@lbmtyl\/bé}ﬁmﬁh@rﬂmmjatboﬁs 2nd/oEdi ti on,
Eds. ankerI and F&hodq | Var ceJé {nc., 1990, both of which are her eby
i nco?(gorg?q88y‘89°h§’f§? Wil gy Slpﬁrsmg agents The conpounds of the invention can
be prepared aShacimdpainds obteiiovedibt snayPRitar bmedrainistaéd \n atesepbabl(itisal ts (in
the for %8[1 \Qﬁé s sloonr 19 r£ %?on%gf & quteq{e%gg rt§y.l> pe&l%vt‘?(c?r%%ﬁ? P%cﬂfsl d%r

conventi onal non- Lf <ATS the um sa at 20 are
f or med, etrgmuscmfaqurmor\g'aﬁm cadmm@tegg%chl k’cy amed@northbamtawmt@s of such
sal ts i nglsggﬁs,a%gy BQ%:’HU%%C{S@% @gssu%tasle ﬁ-t@f;@tpaﬁe%tergﬂ/ a‘%%&ab!@'dgbé}ﬁ‘é e,
aspartate, benzoate, benzenesul fonate te rate, citrate,

canpHor aresolventmpisuels s Fonger's sokwien ep saicairesdb @h’ﬁf’ S@wbqru@éﬁatt@'e

dodecyl Sd%ﬁe?&lﬁ oPWBRRG B HY E@éb@h&n byEmE adieh a9|s£&|@q%%h§nﬁ3@'ﬁ%lls including
gl ycer ophosphat e, hem i sul fate, Iqle t anoat e, hexanoate hydrochl oride, 25

hydr obr ot Hetic RPaPoArstialyerides. ﬁ??if%@()?é‘f’ﬁdﬁ@%‘ﬂ'ﬂq PR3- | act at e, mal eate,

met hanesul f or&h@ble%d@m@hbb.a{eaa%wbfe@éraw,defyrmmteu naKieg armlab@mat fapRADAt €,
pectinate, persulfate, [0 picrate, al ate, propjonate,
succi nat %! fngpinthe aW'HaB@%%?é’ ‘ﬁ)é) g%' @d %%Qda%%d‘é%ﬁ\\g §f(@ndgfﬁ‘j“(%£se salts
sucleoas anmitioh ufnhs aubjsct; tkekalite omaﬁralmmhdsrs treuehalasdsepatimiuactbnpdtiees si um

salts, aline earth alts S and magnesi um sal ts,

salts vmstu‘éjeg{’ th ¢ 'r%dagfggtt ”8?% %ar&?uc?/rc 8§r§/chnr}§ln égsal ts,

N- net hyl - D- glQ@iaral pecisandn sam:e\sng/\mr‘m:eamttwos atirdg V\sﬂjmﬁhasarmeghatmmdeand

| ysi ne. i ng
efﬂcac WTI}‘I]C?LI’[ ?ﬁg&g%ﬂegg régﬂﬁeh B @ﬂﬂe“&%@h&%f%ﬂ&%@&er ma ilitl> and

di fferent tes 1n or al nasa y Injection, tra
transrmé@sfargep sitagt Thie inM@iV%ﬁdlaeﬁP@idecﬁatm afi henjcistrdqusian 0 eailisfiugys and

SUSPENSIARiHzAHN B?a HF@O%S%aWG%edfoPQ duBjeb£is R EUES 1064 betwBRWD1 4hd he art
of pharmaceutical fornulation and may contain mcrocrystalline cellulose

for i mpdrQ40HBY BN biest RETSIRY acid or sodium al gi nate as a suspendi ng agent,
met hyl cel | ul %8 @FpPBUNAsSE0BLiNVHIBRRER be @raddw\@ebenesaérﬁ Iaamorypmguyagent S.
As imedi ate rel ease tablets, these cgq S % gh%

nni cr ocrc%tﬁﬁﬁl FhécHy ICBT”BQ‘é“d 0 E2F9 nB’ﬁh quE'E iystredion, Oﬁ%%ehé%rﬂ‘um

st ear at eodtaihs| petifidentadatdon odtaasve eom;bqlinerm&h tbatrmleles»rabWtemmle;as be

di s di | uent.s | ubr i ter nasal

er 6001 ShEMeRiuieh 4B P ailp & bieEr Marfiogeoyirdpsril. St L b Smese

sol uti odsyl dursgl thee cowspladyl rg rhenez%ysali?refmﬂblwa dtlthecpntauuss tlasbltuetxons
preservaly L‘éﬁﬁg th%b%%r&tthé’%o%g%%hﬁ 1§ abRefO0YAEHNE QR¥A drdbhd bhbunfP! OYi g

fl uorocarbons
dosage form to be taken over a specified time period.

The invention has been described in an illustrative manner, and it is to be
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10enpl oyi ng ot her sol ubilizing or dispersing agents. The conpounds
of the invention may al so be adm nistered in intravenous (both bol us and

i nfusion), intraperitoneal, subcutaneous, topical with or wthout

occl usion, or intranmuscular form Wen adm nistered by injection, the

i njectable solution or suspension may be formul ated using suitable
non-toxic, parenteral | y-acceptable diluents 15 or solvents, such as

Ri nger's solution or isotonic sodiumchloride solution, or suitable
dlsper3|n tt|n and suspendi n ents, such as sterile, bland, fixed
oi l s, Hﬁ gV%f SRl OWWSWh%?Bg %%ﬂd%g“mﬁﬁat?gFﬂ@fﬁdﬁ@geq fncl udi ng

oleic acwdrds of descriptibnt abiher des l@g nrrﬁtgmrren@b\acmnyprraéw Mﬂcﬁ/ﬁcdﬁﬁr%r ghdned

taking into.acco fact nown.in the art of subj ect
bat g o SuitB5s 8 Heb BRe Y BB o aamnield o b ot BRovs (B dDl 8L \Phe
rout e of tredtsfore| &t beatndenstoddhthat @ftlsih tiensedpe pithecagpsndéd oningd thehevestibg ect ; the

desirged nd t i cul ar ound., enpl oyed. Opt i mal
preci%ioﬁly%egéhlgv1%gec éﬂ}?s§x§ﬁ§£§f%arﬁﬁganthln the range that vyields
ef ficacy w t hohs patemaodtsylentéxqmtarmsreaefeggﬁ helmerbiasemtesants h&)_mkedgetthauss of the
rug S, SUpbART b el QEACARt S o AR GNER ARABRBRISIA! bAD of the
a subj ecPUh"§at@)@Qétﬁqde'EBl’@lb ab%h%@bmeqw@atﬁi byriefetenge O thgir pelfrelyubj ect per day.
The conpounds of the invention ag RepRiAYided in a kit. Such a kit

typically contains an active conpound 1Tn dosage fornms for admnistration. A
dosalfe for m cbistiaiPasinderstaediteateriiile dhminMention hae brer detpsdi fucaiitktiehat a

desi r abl \ﬂlﬂeftl’ﬁé?@btaﬂé‘@ d@gcnp%@n qhér@bﬂaﬂatwb@nfoa@bwy SbsdrBbod Gs antshdiiceed duri ng

regul ar jnterva as tlne rin course of 1 or
nor e day'l§uStr {ee?’éfﬁ?ﬁwt tgeI?P?pec‘Bf gi'ment '?f’st"Y 'F&%En?qgm@m%get dse of

t he dosagpehdsdnidimsaOihicesspeatsfadianhaibs aat heglficanthstdne wahm i claifmsdosage form
to be taken over a specified tinme period. The invention has been descri bed
inan illustrative manner, and it is to be wunderstood that the term nol ogy
whi clt® has been used is intended to be in the nature of words of description
rather than of limtation. Qobviously, many nodifications and vari ati ons of
the present invention are possible in light of the above teachings. It is,
therefore, to be understood that within the scope of the appended cl ai ns
the invention 5may be practiced otherwi se than as specifically described.
The patent and scientific literature referred to herein represents

know edge that is available to those with skill in the art. Al patents,

pat ent publications and other publications cited herein are hereby
incorporated by reference in their entirety. Oher Enbodinents 10lt is to
be understood that while the invention has been described in conjunction
with the detail ed description thereof, that the foregoing descriptionis
intended to illustrate and not Iimt the scope of the invention, which is
defined by the scope of the appended clainms. Qher aspects, advantages, and
nodi fications are within the clains. 15
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Clains What is clainmed is: 1. A conpound according to the formnul a:

H Apc- D- 1Nal - D- Tr p- Phe- Lys- NH2; or a pharmaceutically acceptable salt

t hereof. 2. A compound according to the fornul a:

H Apc- D- 2Nal - D- Tr p- Phe- Lys- NH2; H- Apc; 1 | - D- 1Nal - Phe- Lys- NH2;
HInp-D-2Nal -D-Trp(4))-Pim HInp-D-1 =D Trp(.P)-Pim

Hlnp-D-Bal -D-Trp(11J)-Pim H A b-D Ser(Bzl)-D Trp(11))-Pim or

H I np-D Trp-D-2Nal (11J)-Pim or a pharmaceutically acceptable salt thereof.
3. Use of aﬁ%&%&%\}% anount of a conpound according to the formul a:

np- D- 2Nal - D- Tr p- 3Pal - NH2; H- I np- D- 2Nal - D- Tr p- 4Pal - NH2;

p- D- 1MaA-compopr@&adordit? to the farprwlx: Bi p- D- Tr p- Phe- NH2;

p- D- 2Nal - D- Tr p- 2Thi. - - D 2Nal,-.D- Tr p- 3Thi - NH2;
p-D-Di p-D- Trp- Pﬁ{égmqyf{%ﬁdr_iﬁp%a@%p- Phe- NH2:
p- D- 2Nal - DoBalphBineacsbiicallitatoaptdbld bt thEreBf.p- 2Thi - NH2;

c-D 1Nal - D- Tr p- Phe- NH2; H- Apc- D- 1Nal - D- Tr p- Phe- Lys- N F12;
c- D 2Nal - D- Tr p- Phe- Lys-N H2, H Apc-D- 1Nal - D- 1Nal - Phe- Lys- NH2;

| np-D-2 - [ - Pi. -1 Nal -D-Trp(W-Pim

| np- D 52?}535}#8 ’E‘ﬁ%@ﬁ”ﬁg t%ﬁ'ﬁ%ﬂﬁ er(Bzl)-D-Trp(W-Pim or

H | np- D- Tr p- D- 2Nal ( #)-ApdDrgNabiD-Brpgftesa-yeehdti cal | y accept abl e salt thereof,

in the preparation %Aﬁ‘c-ﬂ?ﬁuﬁw&-ﬂh%&ﬁ%i ng or preventing or reducing the
a di

onset of or severity o sease or di'sorder, wherein said effective
amount is effectiveHlop-[pENddaiTme(4y-Rimnheficial effect in helping to treat
(e.g., cure or redugg . the SeveH ®r.prevent (e.g., reduce the |ikelihood
of onset or severity In t.tgﬂ@glaigéﬂré)()rd})(s:iq@brder. 4. Use of an effective anount
of a conpound accor #iing-D-BakBdrp@EhrRina: H- | np- D- 2Nal - D- Tr p- 3Pal - NH2;

H- | np- D- 2Nal - D- Tr p- 4Pal.-N\&2: e- Boddlal.-P- Tr p- 3Pal - NH2;
H- | np- D- Bi p- D- Tt p- Pﬁ'ﬁh@;@gﬁ?%%"% "Bt p- 2Thi - N H2,
H- | np- D- 2Nal - D- Tr p- Bifihp-DNFp-D-2Nal(W)-Pim;

or a pharmaceutically acceptable salt thereof.
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3. Use of an effective amount of a compound according to the formula:

H-Inp-D-2Nal-D-Trp-3Pal-NHj;
H-Inp-D-2Nal-D-Trp-4Pal-NH;
H-Inp-D-1Nal-D-Trp-3Pal-NHj;
H-Inp-D-Bip-D-Trp-Phe-NH,;
H-Inp-D-2Nal-D-Trp-2Thi-NH,;
H-Inp-D-2Nal-D-Trp-3Thi-NHy;
H-Inp-D-Dip-D-Trp-Phe-NHj;
H-Inp-D-Bal-D-Trp-Phe-NHj;
H-Inp-D-2Nal-D-Bal-Phe-NH,;
H-Inp-D-1Nal-D-Trp-2Thi-NH,;
H-Apc-D-1Nal-D-Trp-Phe-NH,;
H-Apc-D-1Nal-D-Trp-Phe-Lys-NH,;
H-Apc-D-2Nal-D-Trp-Phe-Lys-NH,;
H-Apc-D-1Nal-D-1Nal-Phe-Lys-NHo;
H-Inp-D-2Nal-D-Trp(W)-Pim;
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H I np- D- Di p- D- Tr p- Phe- NH2; H-| np- D- Bal - D- Tr p- Phe- NH2;
H 1 np- D- 2Nal - D- Bal - Phe- NH2; H- I np-D- 1Nal - D- Tr p- 2Thi - NH2;
H Apc- D- 1Nal - D- Tr p- Phe- NH2; H Apc- D- 1Nal - D- Tr p- Phe- Lys- NH2;

H Apc- D- 2Nal - D- Tr p- Phe- Ly« NH2: _D- 1Nal - D 1Nal - Phe- Lys- NH2;
H- I np- D- 2Nal - D- Tr p( IBS?‘PE?‘ﬁ{“aFﬁTTﬁg@EK al -D-Trp(4))-Pim
HN ey 'Slhﬁf?gﬁmmwﬁmwz' 1 cal 1y acbept abl 6 salt ther eof
np- rp- - ﬂ) r ceutl cally acceptapl e sa er eor,
peD-FegRet- il bR

wherein sai d conpou "% in the preparation of a
medi cament for sti mH-mptDgrgDaMaNUNeRimDNe secretion in a subject in need of
such stinul ation

wher ei n_sai ff ive anpunt is at |least an ano
SUTTi of entr o BAtEacahhasReiah 55 MereaiS B R wipBaubton af Aunededivd o
and, pr efarinbrypreventiag oarsauting she briset efdr severity bf @ dzeaseberidarderalvhafeirect i n
a patient. . 5. e of an.effective anmpunt qf a.c und accordi.n o claim
3 Wher of nsaefegiE AT e BEPRRE ProrenBiER Ao rBRF RS R o1
t r eat ment cofe @& rgdust the Beverity)er ghedveat @d., sidatetheflitelincodrof @asetgr sagaity arass,
for increasi n? bone%gensity, for sexual dysfunction in nmales or fenales,
for facil i t°48 %&r%{s flght gain, for facilitating maintenance of weight, for
facilitating mai ntenance of physical functioning, for facilitating recovery
of physicgl function, .and/or facilitating appetite increase. 6. Use of an
of f o0t | ve TaHBTAt LRSI ABBLNS 2comralng dedrBrata e Wi sai a
facilitating weight . f,ach it abing, ,nai nt enance in wei ght, and/or
facilitating appeti {gﬂp crzéI se-lliréglsﬁ! iI(_:I%lt ed in a patient having a di sease
or disorder, or undékringdd-BNaleD{TredPaieMitl;; acconpani ed by weight |oss. 7.

Use of an effective _anpunt.of & coapoynd according to claim6 wherein said
di seases or disor de@ggéﬁgtéwr%a%ﬁrdgggwmﬂ?’ght | oss include anorexia, bulima,

cancer cachexi a, Al BShpA-Be-Ddsp-Phg;NHachexia, and wasting in frail

elderly. 8. Use of an effgctive gapunt of a conpound according to claim®6
wherein said treat rre'_ﬂpgeda%@%'rr%ﬁl ggmmm%l\ei ght | oss include chenot herapy,

radi ation therapy, tHenmpdr-aNgl-DTrp8Fnedidnt | mmobilization, and dialysis. 9.
Use of an effecti Vekﬁ%—@bip%-ﬁp-%ﬂwﬂd according to the fornul a:
H-Inp-D-Bal-D-Trp-Phe-NH,;
H-Inp-D-2Nal-D-Bal-Phe-NH,;
H-Inp-D-1Nal-D-Trp-2Thi-NH,;
H-Apc-D-1Nal-D-Trp-Phe-NH;
H-Apc-D-1Nal-D-Trp-Phe-Lys-NH,;
H-Apc-D-2Nal-D-Trp-Phe-Lys-NH;;
H-Apc-D-1Nal-D-1Nal-Phe-Lys-NH,;
H-Inp-D-2Nal-D-Trp(W)-Pim;
H-Inp-D-1Nal-D-Trp(W¥)-Pim;
H-Inp-D-Bal-D-Trp(W)-Pim;
H-Aib-D-Ser(Bzl)-D-Trp(W¥)-Pim; or
H-Inp-D-Trp-D-2Nal(¥)-Pim;
or a pharmaceutically acceptable salt thereof, wherein said compound is a ghrelin
agonist, in the preparation of a medicament for stimulating growth hormone secretion in
a subject in need of such stimulation, wherein said effective amount is at least an

amount sufficient to produce a detectable increase in growth hormone secretion and,
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H I np- D- 2Nal - D- Tr p- 3Pal - NH2; H- I np-D-2Nal - D- Tr p-4Pal - NH2; H-1np-D-1
Nal - D- Tr p- 3Pal - NH2; H-| np- D- Bi p- D- Tr p- Phe- NH2; H-| np- D- 2Nal - D- Tr p- 2Thi - NH2;
H 1 np-D-2Nal -D Trp-3Thi -N H2, H I np-D D p- D Tr p- Phe- NH2;

1B BB e s i SR PR URel R O 1
H Apc- D- 1Nal - D- Tr p- Phe- Lys- NF12; H Apc- D 2Nal - D- Tr p- Phe- Lys- N F12;

i'f‘ﬁg g% U Py 1%81?%0“ SrﬁmNcﬂzn o:f_ l n gwlpoéjl\ala&%rglgg( {gplﬁ% '?tl\ gy wherein said
H;]Al b- D S:s_tn(nB:aljl@n 3.3 Q’mﬁtﬂg?r)nd?leﬁecgﬂtlohhé ;mplfc\?he'ﬂrpr ﬁie:ith:lmh( éf 3 gRiwth hoonorze
phar maceutj gal |,y ,acc abl e sa ereo erein. sa oun a
el 1 agsfiter SRS TR PiesER, b e R, o4 Hlfeetingnbohec SRRV L for Spa
ghr el i n aggsfusdtioafif ewlesi ar femaleb] fectacilitstieg alweugralgdurefdrémntatmgamumnahee at
| east an a roduc

hor mone. s SEMBIEG BRSPS i sy EEsif@Bhter (E RS g sttt &
benefi ci alphgdi¢ad funclion, andatr fasiltating Gppétite inafease. ef f ectl ve amount of a
conmpound according to the formula: HInp-D 2Nal - D- Tr p- 3Pal - NH2;

H I np- D- 2Nal - D- Tr p- 4Pal - NH2; H- 1 np- D- 1Nal - D- Tr p- 3Pal - NH2;
H- | np- D- Bbp-\BeTopaRheffadtivel 2mourt lofipe Do@iNalind-atcd@ghio- bl 5 wherein said

S 20T R BB i BB et ot
H 1 np- D 1Nmfea3eT||spmrﬁhiedl\iH2a pétidpt hBvififled -ddeBsp-dPhdisdilg;, or under going a
H Apc-D- 1 - r - -Lys: c-D 2Nal - D- Tr p- Phe- Lys- NH2;

H Apc- D- 1 %’t-’%”{l\i’%l:gﬁﬁaeﬁ@?mg@t t‘tsﬁ.]p- D- 2Nal - D- Tr p(W - Pi
HInp-D-1Nal -D-Trp(4))-Pim HInp-D-Bal -D-Trp(W-Pim

H Al b-D- Ser l(Jg HarPéchB% %r)noﬁr'\trqf aoc[ H@‘ohﬂ{f aP&F&R B &M égll\marepr\ g%lg dJS%ES@S

phar maceuti ¢ y accepta In"said co
ghrelin agodlsstolers Ac¢dnepamieeh by ateight lofs mclrge i anansdt, thdJmla;-l(mne&ﬂ ¢:Eg:haXla

benefi ci aI @rﬂpg\@%ﬂ% acfacﬁ%luf%’hd Wrgsﬁn %Eflcéldé.rﬁt need t hereof, wher ei n sai d

effective anoun an anou nt icient to produce a benefici al
affect in said subject. 11. Use of an effective anount of a conpound

accordi ngg t‘gm X “QP& JleeFmer oﬂn?%k%f QSHﬁéurfd %kc&@kg't‘&"aﬁ YR cff r?%%

conprises i 0SI' S car | ac "endot hel al
cells, ortreatsmntsaracemrdmnm |byl wegght sloss chIUd@e:hefnomrMyf getiatien ahetapy, of a

corrpound A Qﬁ%gﬁpf%fﬂeﬂ ﬂrﬂr@elllz‘gﬂgﬁ ea'nad? qs benefici al cardiovascul ar
rovemne

ef fect conprise diche ¥ lcture or function. 13. Use of
an effective anobunt of a conpound accordl ng to claim10, wherein said

beneficiap Gar ﬁt‘a‘?x"é?%%h\/eaém@rft%?% o5itBhng oﬂi ﬁi{b%ﬁéif&@%f the devel opnent

of cardi ac cacheXxi a an e nount of a conpound

according to claim I:I-IQn Wﬁﬁgl@T%BQalq@qefl CI aI cardi ovascul ar effect
conprises a reductio ? ystem'c vascul ar resistance. 15. Use of an

ef fective anmount of Hdnn@M@T&éﬁalcﬁlH@ to claim10, wherein said
beneficial cardi 0Vaﬁ§Hﬂ>-@f-1I@élf[ﬁ‘ﬂp@ﬁém\ﬁlilzses an increase in cardiac output.

H-Inp-D-Bip-D-Trp-Phe-NH,;
H-Inp-D-2Nal-D-Trp-2Thi-NH,;
H-Inp-D-2Nal-D-Trp-3Thi-NHo;
H-Inp-D-Dip-D-Trp-Phe-NH,;
H-Inp-D-Bal-D-Trp-Phe-NH,;
H-Inp-D-2Nal-D-Bal-Phe-NH;
H-Inp-D-1Nal-D-Trp-2Thi-NH,;
H-Apc-D-1Nal-D-Trp-Phe-NH,;
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16. Use of an effective amount of a conpound according to any one of clains
10- 15, wherein said subject conprises a human. SEQUENCE LI STI NG <110>
SCCl ETE DE CONSEI L DE RECHERCHES ET D APPLI CATI ONS SCI ENTI FI QUES S. A. S.

Dong, Zheng Xin <12 LEASI NG PEPTI DES <130> BI O-120.1 PCT
<150> 60/ 402, 263 <1£§%%%§Es 170> Patentln version 3.2 <210>
1 <211> 27 <212> DNA-ARA-B2NaltD-TipelPlad-Ly2WB» <223> gene specific primer for
EIZ({gLn%NRG—IS-R <400T_I_Apgbghgaq%_%glqgr%gﬂ%gﬁﬁgag cgaagag <210> 2 <211> 27
H-Inp-D-2Nal-D-Trp(W¥)-Pim;
H-Inp-D-1Nal-D-Trp(W)-Pim;
H-Inp-D-Bal-D-Trp(W)-Pim;
H-Aib-D-Ser(Bzl)-D-Trp(W)-Pim; or
H-Inp-D-Trp-D-2Nal(V)-Pim;
or a pharmaceutically acceptable salt thereof, wherein said compound is a ghrelin
agonist, in the preparation of the medicament for eliciting a ghrelin agonist effect in a
subject, wherein said effective amount is at least an amount sufficient to produce a
detectable increase in growth hormone secretion and, preferably, is an amount sufficient

to achieve a beneficial affect in a patient.

10. Use of an effective amount of a compound according to the formula:

H-Inp-D-2Nal-D-Trp-3Pal-NH,;
H-Inp-D-2Nal-D-Trp-4Pal-NH,;
H-Inp-D-1Nal-D-Trp-3Pal-NH,;
H-Inp-D-Bip-D-Trp-Phe-NHj;
H-Inp-D-2Nal-D-Trp-2Thi-NH,;
H-Inp-D-2Nal-D-Trp-3Thi-NHj;
H-Inp-D-Dip-D-Trp-Phe-NH,;
H-Inp-D-Bal-D-Trp-Phe-NH,;
H-Inp-D-2Nal-D-Bal-Phe-NHj;
H-Inp-D-1Nal-D-Trp-2Thi-NH5;
H-Apc-D-1Nal-D-Trp-Phe-NH;;
H-Apc-D-1Nal-D-Trp-Phe-Lys-NHj;
H-Apc-D-2Nal-D-Trp-Phe-Lys-NH,;
H-Apc-D-1Nal-D-1Nal-Phe-Lys-NHj;
H-Inp-D-2Nal-D-Trp(¥)-Pim;
H-Inp-D-1Nal-D-Trp(W¥)-Pim;
H-Inp-D-Bal-D-Trp(W)-Pim;
H-Aib-D-Ser(Bzl)-D-Trp(W)-Pim; or
H-Inp-D-Trp-D-2Nal(W¥)-Pim;
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<213> artificial <220> <223> gene specific prinmer for cloning hGiS-R <400>
2 tcatgta.tta atactagatt ctgtcca

or a pharmaceutically acceptable salt thereof, wherein said compound is a ghrelin
agonist, in the preparation of a medicament for achieving a beneficial cardiovascular
effect in a subject in need thereof, wherein said effective amount is at least an amount

sufficient to produce a beneficial affect in said subject.

11. Use of an effective amount of a compound according to claim 10, wherein said
beneficial cardiovascular effect comprises inhibition of apoptosis of cardiomyocytes,

cardiac endothelial cells, or vascular endothelial celis.

12. Use of an effective amount of a compound according to claim 10, wherein said

beneficial cardiovascular effect comprises improvement of cardiac structure or function.

13. Use of an effective amount of a compound according to claim 10, wherein said
beneficial cardiovascular effect comprises attenuation of the development of cardiac

cachexia.

14. Use of an effective amount of a compound according to claim 10, wherein said

beneficial cardiovascular effect comprises a reduction in systemic vascular resistance.

15. Use of an effective amount of a compound according to claim 10, wherein said

beneficial cardiovascular effect comprises an increase in cardiac output.

16. Use of an effective amount of a compound according to any one of claims 10-15,

wherein said subject comprises a human.
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