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pul satile rel ease of growh hornone fromthe pituitary somatotrops is
regul ated by two hypot hal am ¢ neuropepti des: growth hornone-rel easing
hornmone and 5 somatostatin. G owh hornone-rel easi ng hornone stinul ates
rel ease of growth hornone, whereas, somatostatin inhibits secretion of
grow h hornone. (Frohman et at, Endocr. Rev. 1986, 7, 223-253, and Strobl
et al., Pharnmacol. Rev. 1994, 46, 1-34.) Release of growth hornone from
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:D-(29Nal-A Gl ys YRy
and Chen et al. E.‘—I(I)?g% b AR (%t‘\{ett ﬂ?s?Q g,s 2163- 2169. ) A specific

exabpl e of a Hexarelin His- D—2—IVIeTrp—AIa-Trp “D-Phe- Lys-NH.;.

GHRP-I, GHRP-2, GHRP-6, and hexarelin are synthetic growth hormone
secretagogues (GHS's). GHS's stimulate secretion of growth hormone by a mechanism
different from that of growth hormone-releasing hormone. (Bowers et al.. Endocrinology
1084, 114, 1537-1545, Cheng et al. Endocrinology 1989, 124, 2791-2798, Bowers, C.Y.

25 Novel GH-Releasing Peptides. In: Molecular and Clinical Advances in Pituitary
Disorders. Ed: Melmed, S.: Endocrine Research and Education, Inc., Los Angeles, CA,
USA 1993, 153-157, and Deghenghi et al., Life Sci. 1994, 54, 1321-1328.)
The low oral bicavailability {<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 spircindanes have been reported to stimulate
growth hormone release in various animal species and in man. (Smith ef al.. Science
1993, 260, 1640-1643, Patchett et al., Proc. Natl. Acad. Sci. USA. 1995, 92, 7001-7003,
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. Sc¢i. USA. 1995, 92,




smal | spiroindane is MK-0677 (Patchett et at Proc. Natl. Acad. Sci. USA.
1995, 92, 1 7001-7005): OO O-SSNNN O- HONHZ The actions of the
above-nentioned GHS s (both peptide and non-peptide) appear to be nedi ated
by a specific grow h hornone secretagogue receptor (GHS 5 receptor).
(Howard et at, Science 1996, 273, 974-977, and Pong et al, Ml ecular
Endocri nol ogy 1996, 10, 57-61.) This receptor is present in the pituitary
and hypot hal anus of various mammal i an speci es (GHSRla) and is distinct
from t heggy- hor none-r el easi ng hormone (GHRH) receptor. The GHS
receptor was also detected in the other areas of the central nervous
system and in peripheral tis &, for instance 10 adrenal and thyroid

gl ands, heart, lung, kidney & skel etal nmuscles. (Chen et al, Bioorg.
Med. Chem Lett. 1996, 6, 21 69 rd(ft al , Science 1996, 273, 974-
977, Pong et al, Nbleculaﬁ Endocy+nol ogy 19 10, 57-61, Cuan et al, Mol.
Brai n Res. 1997 48, 23—%9ﬂﬂan McKee nom cs 1997, 46, 426-434.)
A truncated version of begn erort d. (Howard et al., Science
1996, 273, 974-977.) 15 The receptor is a M&protein coupled-receptor.
Effects of GHS receptor activdtion includes depolarization and inhibition
of potassium. channels, an inpcrease. in el lul ar, concentrations of
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regi on present ound to provi or activit

r ectpt oadrerraﬂearnbﬁwmtégﬂaﬁrﬁs,cbm ildRgs ltlth@yfwlr shgletal muscles. (Czen et al,
Bioorg. Med. Chem. Lett. 1996, 6, 2163-2169, Howard et al, Science 1996,273, 974-

977, Pong et al, Molecular Endocrinology 1996, 10, 57-61, Guan et al, Mol. Brain Res.
1997, 48, 23-29, and McKee et al., Genomics 1997, 46, 426-434.) A truncated version of
GHSR1a has been reported. (Howard et al., Science 1996, 273, 974-977.)

15 The GHS receptor is a G-protein coupled-receptor. Effects of GHS receptor

activation includes depolarization and inhibition of potassium channels, an increase in

intercellular concentrations of inositol triphosphate {IP3), and a transient increase in the

concerttrations of intracellular calcium. (Pong et al., Molecular Endocrinology 1996, 10,

57-61, Guan ef al., Mol. Brain Res. 1997, 48, 23-29, and McKee et al., Genomics 1997,
20  46,426-434.)

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-decancic acid. (Kaiya et al., J. Biol. Chem. 2001, 276,




term nal am no acids, where the serine at position 3 is normally nodified
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 at, J. Biol. Chem 2001, 276, 2 40441-40448.) Chrelin anal ogs
have a variety of different therapeutic uses as well as wuses as research
tools. The follow ng prior references differ fromthe present invention in
that: 5 U S. Patent No. 5,798,337 ("Low Ml ecul ar Wi ght Peptidom netic
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i nvention fe%ure.? a conpound according to 20 formula (1):

R -A -A2- A3- (I') or a pharnaceutically acceptable salt thereof,
wherein: A" is Alb, Apc or Inp; 25 A2 is D-Bal, D Bip, D Bpa, D Dp, Dl
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15 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 {I}:
R:-AT-AZA-ATAR?
(1
or a pharmaceutically acceptable salt thereof, wherein:
A'is Aib, Apc or Inp;
25 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.)alkyl, (Cs.14)aryl, (Crslalkyl{Cs.14)aryl, (Csg)cycloakyl, or (Ca.
30 qp)acyl; and
R?is OH or NH;;
provided that:
when A® is Dab, Dap, Lys, or Orn, then:
Alis D-Bip, D-Bpa, D-Dip or D-Bal; or




when A5 is Dab, Dap, Lys, or On, then: A2 is DBip, D-Bpa, DD p or D Bal;
or 3 A3is DBip, DBpa, DD p or DBal; or A4 is 2Thi, 3Thi, Taz, 2Fua,

2Pal , 3Pal, 4Pal, On, Thr(Bzl), or Pff; when A5 is deleted, then: A3 is

D-Bip, DBpa, or DDDip; or 5 A is 2Fua, Pff, Taz, or Thr(Bzl); or A is

Apc and A2 is DBip, DBpa, DDDip or DBal; or A3 is DBip, DBpa, DD p
or DBal; or A4 is 2Thi, 3Thi, On, 2Pal, 3Pal, or 4Pal. 10 A preferred

conmpound of forrmula (I), terned a G oup 1 conpound, is a conpound

according to fornyig[{,g% %rDlé.ﬂ:%rb Apc or | np; A2 is DBal,
D Bi p, D Bpa, Du‘ﬁngh Nal , D-Ser(Bzl), or D-Trp 15 A3 is D Bal,
I

D Bpa, D-Dip, D 1A IDS‘QfNaTaZ 8FUED2ﬁab3PA|44F%| @frhThs‘B%lP Ort‘/’ﬁl Pff, Phe,

Pim Taz, 2T{hen &% is Halctdsztnen: and A5 is Apc, Lys, or deleted; or a
pharmaceutical ly ceptabl e salt_thereof. A preferred Goup | conpound,

termed a Group 1AACERHEBRNEBRESOEDEMR9sUNd 20 according to the formula: A

is Apc or Inp; A2A‘11§2§u§qiﬁ TRz Birmhr(Bzi; dNal , or D-2Nal; A3 is D-Bal, D1
Nal , D-2Nal, or D rp; is 3Pal, 4Pal, Pff Phe, Pim Taz, 2Thi, or

Thr(BzI) and 25Ao’|5Aé’C|5‘H3r maceut i cal | y accept abl e salt thereof. Another
preferred conpound of A%smuBig, HBpa, DavipeD&BaGopUp 2 conpound, is a

conpound according to the formula: Nal - D- Tr p- 3Pal - Lys- NH2;  H-|
np- D- 2Nal - D- Tr p- 4Pal - Lé)é?' H@Pmﬁaﬁtﬁi 8[)825?1@&|° D- Tr p- Or n- Lys- NH2;
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 (l) 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 Om, 3Pal, 4Pal, Pff, Phe, Pim, Taz, 2Thi, or Thr(Bzl); and
A%is Apgc, Lys, or deleted;
or a pharmaceutically acceptable salt thereof.
A preferred Group 1 compound, termed a Group 1A compound, is a compound
20  according fo the formula:
Alis Apc or Inp;
A?is D-Bal, D-Bip, D-1Nal, or D-2Nat;
A? is D-Bal, D-1Nal, D-2Nal, or D-Trp;
A’ is 3Pal, 4Pal, Pff, Phe, Pim, Taz, 2Thi, or Thr(Bz!); and
25  or a pharmaceutically acceptable salt thereof.
Another preferred compound of formula (1), termed a Group 2 compound, is a
compound according fo the formula:
H-Inp-D-1Nal-D-Trp-3Pal-Lys-NH.;
H-Inp-D-2Nal-D-Trp-4Pal-Lys-NH;;
30 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;;
H-Inp-D-2Nal-D-Trp-Pff-Lys-NHo;
H-Inp-D-2Nal-D-Trp-2Thi-Lys-NHa;




H | np- D- Bi p- D- Tr p- Phe-Lys-NH2; H-1 np-D-2 Nal -D Trp-Th r(Bzl)-Lys-NHZ2;

H1 np- D2NaI-DTrp-Pff-Lys-NH2; H 1 np-D-2Nal - D Trp-2Thi -Lys-NH2; 4 H1 n
p-D-2 N al-D Trp-Taz-Lys-N H 2; H I np-D-Di p-D Tr p- Phe- Lys- NH2;

H | np- D- Bpa- D- Tr p- Phe- Lys-NH2; H-1 np-D-2Nal - D- Bpa- Phe-Lys-N H2; 5

H I np-D-2Nal -D-Trp-3Pal -NH2; H-lnp- D2 Nal- DTrp-4Pal -NH 2;
HIlnp-D 1 NaI-DTrp-3PaI-NH2; H 1 np- D- Bi p- D- Tr p- Phe- NH2;  H- |

np-D-2Nal - D- Tr p- Thr (Bzl )-NH2; 10 H Inp-D-2Nal -D Trp-Pff-NH2; H I np-D-2
Nal - D- Tr p- 2Tn1]n¢\||jzzNa]J¢Trpm@Zng_,\mazl-DTrp Taz-NH2; H1

np- D- D p- DTrp Phe-N H 2; HInp-D-2Nal - D-Di p- Phe- NH2; 15

H | np- D- Bal - O AR-B-PR&E-RiPhe-bysi¥2D 2 Na I- DB a I-Phe- NH 2: HI n

A e e A A TR

np- a np- al - r p- Phe- Lys- ;

H 1 np-D-1 NafP=gp r?éJ ‘%;B/ﬁgl ﬁﬁ?ﬁﬂz’H-lnp-D-Z N a |-D Trp-Phe-Apc- N H 2;
H | rgp- D- 1 NaH-ifh-DraNdRDeTABPaNNR,;  H- | n p- D-Bal - D- Tr p- Phe- Apc- NH2; 25

H Apc- D- 2Nal - D- T H Apc-D-1 Nal - D- Tr p- 2Thi - Lys- NH2;
HInp-D-1 Naf ?@ ﬁ’%@%ﬁﬁ%’ﬁ%*‘ﬁ Apc-D-1 Nal - D- Tr p- Phe- NH2:

H-Inp-D-1Nal-D-Trp-3Pal-NH;
H-Inp-D-Bip-D-Trp-Phe-NH;;
H-Inp-D-2Nal-D-Trp-Thr{Bzl)-NH;

10 H-Inp-D-2Nal-D-Trp-Pff-NHo;
H-Inp-D-2Nal-D-Trp-2Thi-NH;
H-Inp-D-2Nal-D-Trp-Taz-NHy;
H-Inp-D-Dip-D-Trp-Phe-NHj;
H-Inp-D-2Nal-D-Dip-Phe-NHg;

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

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

25 H-Apc-D-2Nal-D-Trp-Phe-Lys-NH,;
H-Apc-D-1Nal-D-Trp-2Thi-Lys-NHa;
H-Inp-D-1Nal-D-Trp-2Thi-NH_;
H-Apc-D-1Nal-D-Trp-Phe-NH;;
H-Inp-D-2Nal-D-Trp(¥}-Pim;

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




HIlnp-D-2Nal -D-Trp('P)-Pim 30 HIinp-D-1 Nal -D-Trp(W-Pim

Hilnp-D-Bal -D-Trp(W-Pim HA b-DSer(Bzl)-DTrp(YV)-Pim HInp-D1

Nal - D- Tr p- Taz-Lys-NH2; H1 n p-D-Bal-D Trp-Taz-Lys-NH 2; 5 HApc-D-1

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

H Apc- D-Bal - D- Tr p- 2Thi - Lys- NH2; H Apc-D-Bal - D- Tr p- Phe-Lys-NH2; 5 H Apc-D-1
Nal - D- Tr p- Phe- Apc- NH2; H Apc- D Bal - D- Tr p- Phe- Apc-NH2; H Apc-D-1 Nal-D-1
Nal - Phe- Apc- NH2; H-Apc-D-1 Nal - D- 2Nal - Phe- Apc-NH2; H- Apc-D-1 Nal-D-1

Nal - Phe- Lys- N -0 NBLAPG @ag@yg Rl Nal - Phe- Apc- NH2;
H Apc- D- Bal - D- 2Nal - Phe- Apc- H 'Apc- D-Bal - D-1 Nal - Phe- Lys- NH2:

H Apc- D- Bal - tifmaﬁ’ Bahb- TfpsTaKlHZS NHe Apc-D-1 Nal - D- Tr p- 2Thi - NH2; 15
H Apc- D Bal - B=A; ona.lﬁaeDNhB,zThi:t -1 Nal - D- Tr p- Taz- NHZ;

i%g 3 Eﬁliatl Hcﬁﬁff%%@h.%ﬁfﬁ LQ’@WAE(-:B?)I- 2ﬁalTE D EE ¥g§ NH2; HInp-D-1
Nal - - Tr p- Tal=-ApeBNN2I-D-TrbPhe-ApcidiHBal - D- Tr p- Taz- Apc- NH2,; H- Apc-D- 1
Nal -D_Tr p- Taﬁt&% Iﬁ;ﬁ 'T"EA';EAQC D l - DTE p- Taz-AE)c-NHZi 25 ] ] .
H Apc- D- 1Nal FBESER ¥ Apc-D-1 Nal - D- Tr p- 2Fua- Lys- NH2;
H-Apc-D-1Nal-D-1Nal- Phe-Apc NH,;
H-Apc-D-1Nal-D-2Nal-Phe-Apc-NHo;
H-Apc-D-1Nal-D-1Nal-Phe-Lys-NH,;
10 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,;
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-NH,;
H-Apc-D-2Nal-D-Trp-2Thi-NH3;
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-Apec-NH,;
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-NHo;
H-Apc-D-1Nal-D-Trp-3Pal-NH,;
30 H-Apc-D-1Nal-D-Trp-3Thi-Ape-NHa;
H-Apc-D-1Nal-D-Trp-3Thi-Lys-NHo;
H-Apc-D-1Nal-D-Trp-3Thi-NH_;
H-Apc-D-1Nal-D-Trp-4Pal-NH,;
H-Apc-D-1Nal-D-Trp-Pff-Apc-NHo;




H Apc-D-1 Nal - D Tr p- 2Fua- NH2; H Apc-D-1 Nal-D-Trp-2Pal -NH2; H Apc-D-1
Nal - D- Tr p- 3Pal - NH2; 30 H-Apc-D-1 Nal - D Trp-3Thi - Apc-NH2; H Apc-D-1

Nal - D- Tr p- 3Thi - Lys-NH2; H- Apc-D-1 Nal-D- Trp-3Thi -NH2; H Apc-D-1

Nal - D- Trp-4Pal -NH2; H Apc-D-1 Nal-D Trp-Pff-Apc-NH2; 6 H Apc-D-1

Nat - D- Trp- Pff-Lys-NH2; H Apc-D-1 Nal - D Tr p- Pff - NH2;

H Apc- D- 2Nal - D- Tr p- 2Fua- Apc- NH2; H Apc- D- 2Nal - D- Tr p- 2Fua- Lys-NH2; 5

H Apc- D- 2Nal - D- Tr p- 2Fua- NH2; H Apc- D- 2Nal - D- Tr p- 2Pal - NH2;

H Apc- D- 2Nal HDxpRB-1RGNb- Tﬂ&PﬁM?%NHz!"' Apc-D-2Nal - D- Trp- 2Th i - Lys- NH2;
H Apc- D- 2Nal -DTr 3Pal 0 H Apc-D- 2Nal - D- Tr p- 3Thi - Apc- NH2;

H Apc- D- 2Nal Hepper "@?hP-TL@fEﬁrhﬁiz H Apc- D- 2Nal - D- Tr p- 3Thi - NH2;
H Apc- D- 2Nal Hgammaammma- Kol D- 2Nal - D- Tr p- Pf f - Apc- NH2; 15

it Apc- D 2\al B 2o AR 2R vs-SE0C. b 2N a1 D Tr b Taz- Lys. N
H Apg- D Bal - B@&LBQHuaBApp—zWNl—QO H Apc- D Bal - D- Bal - 2Fua- Lys- NH2;
H- Apc- D- Bal - B‘%&TDéﬁ F_AD_%JS 'Y ;hl_,?\zpc D Bal - D- Bal - 2Pal - NH2; .
H Apc- D- Bal - i 2R H Apc- D-Ba | - D- Bal - 2Thi - Lys- NH2;
H-Apc-D-2Nal-D-Trp-2Thi-Apc-NH3;
H-Apc-D-2Nal-D-Trp-2Thi-Lys-NH,;
H-Apc-D-2Nal-D-Trp-3Pal-NHo;
10 H-Apc-D-2Nal-D-Trp-3Thi-Apc-NH,;
H-Apc-D-2Nal-D-Trp-3Thi-Lys-NH.;
H-Apc-D-2Nal-D-Trp-3Thi-NH,;
H-Apc-D-2Nal-D-Trp-4Pal-NHa;
H-Apc-D-2Nal-D-Trp-Pff-Apc-NH;;
15 H-Apc-D-2Nal-D-Trp-Pff-Lys-NH,;
H-Apc-D-2Nal-D-Trp-Pff-NHy;
H-Apc-D-2Nal-D-Trp-Taz-Apc-NH,;
H-Apc-D-2Nal-D-Trp-Taz-Lys-NHo;
H-Apc-D-Bal-D-Bal-2Fua-Apc-NHy;
20 H-Apc-D-Bal-D-Bal-2Fua-Lys-NH.;
H-Apc-D-Bal-D-Bal-2ZFua-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-NHo;
25 H-Apc-D-Bal-D-Bal-2Thi-NH,;
 H-Apc-D-Bal-D-Bal-3Pal-NH;;
H-Apc-D-Bal-D-Bal-3Thi-Apc-NHy;
H-Apc-D-Bal-D-Bal-3Thi-Lys-NH;
H-Apc-D-Bal-D-Bal-3Thi-NH,;
30 H-Apc-D-Bal-D-Bal-4Pal-NH,;
H-Apc-D-Bal-D-Bal-Pff-Apc-NHo;
H-Apc-D-Bal-D-Bal-Pff-Lys-NHj;
H-Apc-D-Bal-D-Bal-Pfi-NH,;
H-Apc-D-Bal-D-Bal-Phe-Apc-NHo;



25 H Apc- D- Bal

H Apc- D Bal
H Apc- D Bal
H- Apc- D- Bal
H- Apc- D- Bal
H Apc- D Bal
H Apc- D Bal -
H- Apc- D- Bal -
H- Apc- D- Bal -
H Apc- D Bal -
H Apc- D Bal -
H Apc- D Bal -
H- Apc- D- Bal -

H Ax - D- Bal - B-ApciD-BaEDWER Taz-NHLnp- D- 1 Nal - D- Eal
2Thi

2%3&%'5@'# %E %&Jﬁ“ﬁz Nal - D- Bal -

Nal - D- Bal -
Nal - D- Bal -

10

15

20

25

30

D- Bal -

H-Apc-D-Bal-D-Trp-2Fua-Lys-NH,;
H-Apc-D-Bal-D-Trp-2Fua-NH,;
H-Apc-D-Bal-D-Trp-2Pal-NH;;
H-Apc-D-Bal-D-Trp-3Pal-NH;;
H-Apc-D-Bal-D-Trp-3Thi-Apc-NHo;
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,;
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-NH,;
H-Inp-D-1Nal-D-Bal-2Fua-Lys-NH,;
H-Inp-D-1Nal-D-Bal-2Fua-NH;;
H-Inp-D-1Nal-D-Bal-2Thi-Lys-NH;;
H-Inp-D-1Nal-D-Bal-3Thi-Lys-NH;
H-Inp-D-1Nal-D-Bal-Pfi-Lys-NHo;
H-Inp-D-1Nal-D-Bal-Pff-NHy;
H-Inp-D-1Nal-D-Bai-Phe-Lys-NH,;
H-Inp-D-1Nal-D-Bal-Taz-Lys-NHo;
H-Inp-D-1Nal-D-Bal-Taz-NH;
H-Inp-D-1Nal-D-Trp-2Fua-Apc-NHy;
H-Inp-D-1Nal-D-Trp-2Fua-Lys-NHz;
H-Inp-D-1Nal-D-Trp-2Fua-NHs;;
H-Inp-D-1Nal-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,;

- 2Fua- Lys- NH2;
-Lys-NH2;  H- I np-
Pff-Lys- NH2;

-D-Bal - 2Thi - NH2;  H Apc- D- Bal - D- Bal - 3Pal - NH2;
-D-Bal - 3Thi - Apc- NH2;  H Apc- D- Bal - D- Bal - 3Thi - Lys- NH2;
-D-Bal - 3Thi - NH2; 30 H Apc- D- Bal - D- Bal - 4Pal - NH2;
-D-Bal - Pf f - Apc- NH2;  H Apc- D- Bal - D- Bal - Pf f - Lys- NH2;
-D-Bal - Pff-NH2; H Apc- D- Bal - D- Bal - Phe- Apc- NH2; 7
- D Bal - Phe-Lys- NH2; H Apc- D- Bal - D- Bal - Phe- NH2;

D Bal - Taz- Apc- NH2; H Apc-D-Bal - D-Bal - Taz-Lys-NH2; 5
IEH%%.“D gng@g?phe AReED- Bal - D- Tr p- 2Fua- Apc- NHZ;
p- 2Fua- B Apc- D- Bal - D- Tr p- 2Fua- NH2;
W@@%@ﬁqﬁﬁh&ﬂb‘zﬂ Apc- D- Bal - D- Tr p- 3Pal - NH2;
IEPcA cna %IhD‘B%Nai\‘H -Nl—lg|r Apc- D-Bal - D- Tr p- 3Thi - Lys- NH2;
rp-3Thi - -D-Bal - D- Tr p- 4Pal - NH2; 15
'ﬂxAﬂcﬂD'ﬁﬁkD%TﬁmV&" Apc D-Bal - D- Tr p- Pf f - Lys- NH2;

Hlnp-D 1
D1




Hinp-D-1 Nal-D-Bal-Pff-NH2; H 1np-D-1 Nal-D Bal -Phe-Lys-NH2; 25

H 1 np-D- 1Nal - D-Bal - Taz-Lys-NH2; HInp-D-1 Nal-D-Bal-Taz-NH2; HInp-D1
Nal - D- Tr p- 2Fua- Apc- NH2; H I np-D-1 Nal - D Trp- 2Fua-Lys-NH2; H1np-D-1
Nal - D- Tr p- 2Fua- NH2; 30 H- I np-D-|I Nal -D-Tr p- 3Thi - Apc-NH2; HInp-D-1

Nal - D- Trp- 3Thi - Lys-NH2; H-Inp-D-1 Nal-D- Trp-Pff-Apc-NH2; HInp-D-1
Nal -D Trp-Pff-Lys-NH2; HInp-D-1 Nal-D-Trp-Pff-NH2; 8 HInp-D1

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

np- DZMI-Dﬁerg)FmIB LTEJ-ZI—thnp D-2Nal - D- Tr p- 2Thi - Apc- NH2; 5

H I np- D- 2Nal - D- Tr p- 3Thi - -NHZ2; H1Inp-D-2 Na I-DTrp- 3Th| -Lys-N H 2;
H | np- D 2Nalt- lnpﬁﬂr%\l%ﬁmraﬁzla%cr'\"ﬁq@ D-2Nal - D- Tr p- Pf f - Apc- NH2; ~ H- |

np- D- 2Nal - D- frjRp.- BfiNMTrplﬁubENIH‘zp D- 2Nal - D- Tr p- Taz- Apc- NH2; H-|

np- D2NaI-DTr -Taz- N n p-b-Bal-D-Ba | -2Fua-Lys-N H 2; H1 n
p- D- Bal - DBaH QW—‘EPaZ"#@h@ TFH%ThhABC NFgal - D-Ba | - 2Thi - Lys-NH2: 15
H- | np- D- Bal - B-|BaD=-NHD- T3 TRHRpe-NH:] 0 p-DBaI-DBaI-Pff-Lys-N H2;, HI n

B o e D e D o e L e
H-Inp-D-2Nal-D-Trp-3Thi-NHo;
H-Inp-D-2Nal-D-Trp-Pff-Apc-NH,;
H-lnp-D-2Nal-D-Trp-Pff-NH_;

10 H-inp-D-2Nal-D-Trp-Taz-Apc-NH,;
H-inp-D-2Nal-D-Trp-Taz-NH;;
H-Inp-D-Bal-D-Bal-2Fua-Lys-NH;
H-inp-D-Bal-D-Bal-2Fua-NH;
H-Inp-D-Bal-D-Bal-2Thi-Lys-NH;

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

20 H-Inp-D-Bal-B-Bal-Taz-NH.;
H-Inp-D-Bal-D-Trp-2Fua-Apc-NHy;
H-Inp-D-Bal-D-Trp-2Fua-Lys-NHa;
H-Inp-D-Bal-D-Trp-2Fua-NHs;
H-Inp-D-Bal-D-Trp-3Thi-Apc-NHa;

25 H-Inp-D-Bal-D-Trp-3Thi-Lys-NH.;
H-Inp-D-Bal-D-Trp-Pff-Apc-NH,;
H-Inp-D-Bal-D-Trp-Pff-Lys-NHy;
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-NHo;
H-Inp-D-Bip-D-Bal-2Fua-NHo;
H-inp-D-Bip-D-Bal-2Thi-Lys-NH5;
H-inp-D-Bip-D-Bal-3Thi-Lys-NH,;
H-inp-D-Bip-D-Bal-Pff-Lys-NH.;




H 1 np-D-Bal - D- Tr p- 2Fua- Apc- NH2;  H-| np-D-Bal - D- Tr p- 2Fua- Lys-N H2; H-|
np- D- Bal - D- Tr p- 2Fua- NH2; H | np-D-Bal - D- Tr p- 3Thi - Apc- NH2; 25

H I np-D-Bal - D-Trp- 3Thi -Lys-NH2; H 1 np-D-Bal-D Trp-Pff-Apc-NH2; H I
np-D-Bal -D-Trp-Pff-Lys-NH2; H 1 np-D-Bal-DTrp-Pff-NH2; H 1 n p-DBa

| -D-Trp-Taz-N H 2; 30 H-Inp-DBi p-D Bal - 2Fua-Lys-NH2; H 1 np-D-Bi p-D- Ba
| -2Fua- NH2; H -Inp-D-Bi p-D-Bal -2Thi -Lys-N H 2;

H I np-D-Bi p-D-Bal -3Thi-Lys-N H 2; HInp-D-Bip-D-Bal-Pff-Lys-NH 2; 9

H- | np- D- Bi p- Q—ﬁg\b—%fggﬂéﬁpﬁggz dit | np- D- Bi p-D-Bal - Taz-Lys-NH2; H
-Inp-D-Bip-D-B a -Taz-N H 2; H1 np-D-Bi p-D Trp-2Fua-Lys- NH2 5

H | np- D- Bi p- b:lmpﬁ BipRBNEEZ-LYSNHAp- D-Bi  p- D Trp- 2Thi - Lys-NH2:  H- 1 np- D- Bi
p- D- Tr p- 3Thi HL]¥|§. D-BEETZ2ANIR; Bi p- D- Trp- Pf f - Lys- NH2;

H I np-D-Bi p- D f-NH2: 10 H-|np-D-Bi p-D- Trp-Taz-Lys-NH2; or H-I

np- D- Bi p- D- TFY ”FI‘E)ZB'RIIJ?ZTWO?'FLQ Hyﬁé\”'r'?aceuti cally acceptable salt thereof. A
prefgrred Grguﬁ p-D-BipMRUpERuatied a G oup 2A conpound, is a conpound

according to the f S p-D-1 Nal -D Trp-3Pal -Lys-NH2; H 1 np-D 2N
al - D- Tr p- 4Pal*-'D%y ?%P@JJ”DF?JHH 'B—HQNaI D- Tr p- O n- Lys- NH2:
H- | np- D- Bi p- B-IH'ﬂS-D-IEbQD—II;pSBNﬁBys—NHz;

H-Inp-D-Bip-D-Trp-Pff-Lys-NHy;
H-Inp-D-Bip-D-Trp-Pff-NH_;

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

H-Inp-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 fo the formula: '

15 H-inp-D-1Nal-D-Trp-3Pal-Lys-NHo;
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-NHo;
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-NHa;
H-Inp-D-2Nal-D-Trp-Taz-Lys-NHo;
H-Inp-D-Dip-D-Trp-Phe-Lys-NHy;
H-Inp-D-Bpa-D-Trp-Phe-Lys-NH,;

25 H-Inp-D-2Nal-D-Bpa-Phe-Lys-NH;
H-Inp-D-2Nal-D-Trp-Thr{Bzl}-NH;
H-Inp-D-2Nai-D-Trp-Pff-NH;;
H-lnp-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(¥)-Pim;
H-Inp-D-Bal-D-Trp-2Thi-Lys-NHp;
H-Inp-D-Bal-D-Trp-Phe-Lys-NH;
H-Inp-D-1Nal-D-Trp-2Thi-Lys-NH;;

10




p- D-2Nal - D- Tr p- Thr ( Bzl ) - Lys- NH2; 20 H-| np-D- 2Nal - D- Tr p- Pf f - Lys- NH2;
p- D-2Nal - D- Tr p- 2Thi - Lys-NH2;  H 1 np-D 2Nal - D- Tr p- Taz- Lys- NH2; H- |
Di

H- |
H |
n p- D- Tr p- Phe- Lys- NH2; H 1 np- D Bpa- D- Tr p- Phe- Lys- NH2; 25

n
n
p- D
np- D- 2Nal - D- Bpa- Phe-Lys-NH2; H- | np-D- 2Nal - D- Tr p- Thr ( Bzl ) - NH2;
np-D-2 Na |- DTrp-PFf-NH2, H1 n p-D2 Na I-DTrp-Taz-N H 2;
np- D- 2Nal - D- Di p- Phe-NH2; 30 H- I np- D- 2Nal - D- Tr p- 3Pal - Lys- NH2;
np-DTrp D-2Nal (4J)-Pim  H1 np-D-Bal-D Trp-2Th i-Lys-NH2, HI

np- D- Bal - p D-1 Nat-D- Trp-2Thi -Lys-NH2; 10 H 1 n
p-D-2 NaI- %IH” Eez*%\g)wﬁ%hf’kbwﬁﬁ D1 NaI-D-'FI)'rp Phe-x\pc-NHZ; H |

np- D- Bal - DTHﬁinﬁelhm@rNH?he-Arpoé@Bz,D 2Nal - D- Tr p- Phe- Lys- NH2; 5

(%52 AR P B O TIRR At D
H- Ai b- DSer(Bzﬁmwmab@Jm-PmMs NE@ H- | np- D- 1Nal - D- Tr p- Taz- Lys- NH2;

H- | np- D- Bal - A Qj‘l,'ﬁgré,\;ﬁ iLyshlfpc- D1 Nal - D-Tr p- Taz- Lys- NH2;
H Apo. D Bal - ?C Taz-Lys: NHp: M Apc- D- Bal - D- Tr p- 2Thi - Lys- NH2: 15

H Apc- D- Bal - derm i}@(mm H Apc-D-1 Nal - D- Tr p- Phe- Apc- NH2;
H-Inp-D- 1Na| D-Trp(W)-Pim;
H-Inp-D-Bal-D-Trp(W)-Pim;
H-Aib-D-Ser(Bzl)-D-Trp(‘*V}-Pim;

10 H-Inp-D-1Nal-D-Trp-Taz-Lys-NH,;
H-Inp-D-Bal-D-Trp-Taz-Lys-NH;;
H-Apc-D-1Nal-D-Trp-Taz-Lys-NHg;
H-Apc-D-Bal-D-Trp-Taz-Lys-NH,;
H-Apc-D-Bal-D-Trp-2Thi-Lys-NHy;

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

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-NHj;
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-NHa;
H-Apc-D-Bal-D-Trp-2Thi-NHy;
H-Apc-D-Bal-D-Trp-Taz-NHy;

30 H-Apc-D-2Nal-D-Trp-2Thi-NH,;
H-Apc-D-2Nal-D-Trp-Taz-NHj;
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-NHj;

H |
H |
H 1
H 1

11




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

H Apc-D-1 Nal - D- 2Nal - Phe- Apc- NH2; 20 H Apc-D-1 Nal-D-1 Nal - Phe- Lys- NH2;

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

H Apc-D-Bal - D-1 Nal - Phe-Lys-NH2; H Apc-D- Bal - D- 2Nal - Phe- Lys- NH2; 25

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

Nal - D- Tr p- Taz- NH2; H Apc-D-Bal - D- Tr p- 2Thi - NH2; . H Apc- D- Bal - D- Tr p- Taz- NH2;
30 H Apc- D 2Nal - D- Trp- 2Thi - NH2; H Apc-D-2Nal - D-Trp-Taz-NH2; HInp-D-1

Nal - D- Tr p- Tag- = NER: I - al - D- Tr p- Taz- Apc-NH2; H Apc-D-1
Nal - D- Tr p- Tal" gf-)':%ﬁ%'?qi‘ghﬁf'ﬁ ¢"D%Bal - D- Trpp- Taz-ApApc- NH2; ; ﬁpl

np- D- 2Nal - D- Rirlpe-B12ialDy EpNHR-Lys-NHz:np- D- Bat - D- Tr p- 3Thi - Lys- NH2;  H- |
np- D- Bat - D TR- 2 Ruas ey $- N2 | 5. Hyl.np- D-Bal - D- Tr p- Pf f - Lys- NH2;  H- |
np- D- Bat - D- Tﬁﬂ?éﬁh%'%ﬁip% L%I-I—hlﬁz'np- D-Bat - D- Tr B- 2Fua- ch- NH2;  H- |
np- D- Bat - D- THaowPPrBakge TrEFua-lsAlt: D- Bat - D- Tr p- 3Thi - Lys- NH2; 10

H- Ape- D- Bat - ﬁ;lﬁﬁ_@:%@TﬁYﬁﬁ_l}WNHz;H Apc-D-Bat-D- Trp-Pff-Lys-NH2;, H-I
np- D- Bat - D- Bal - Phe-Lys-NH2; " H | np-D-Bal-D Bal -2Thi - Lys- NH2; H-1
np- D- Bal - D- BHH0PrBaR, Srengid-Apc-NH;;

H-Inp-D-Bal-D-Trp-2Fua-Apc-NH;;
H-Inp-D-Bal-D-Trp-Pfi-Apc-NH;;
H-Apc-D-Bal-D-Trp-3Thi-Lys-NH;;
10 H-Apc-D-Bal-D-Trp-2Fua-Lys-NHs;
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-Bal-Taz-Lys-NH,;
H-Inp-D-Bal-D-Bal-2Fua-Lys-NHo;
H-Inp-D-Bal-D-Bal-Pff-Lys-NHj;
H-Apc-D-Bal-D-Bal-Phe-Lys-NH;
H-Apc-D-Bal-D-Bal-2Thi-Lys-NHo;
20 H-Apc-D-Bal-D-Bal-3Thi-Lys-NHo;
H-Apc-D-Bal-D-Bal-Taz-Lys-NH,;
H-Apc-D-Bal-D-Bal-2Fua-Lys-NH;
H-Apc-D-Bal-D-Bal-Pff-Lys-NHy;
H-Inp-D-1Nai-D-Trp-3Thi-Lys-NH3;
25 H-Inp-D-1Nal-D-Trp-2Fua-Lys-NHj;
H-Inp-D-1Nai-D-Trp-Pff-Lys-NH;
H-Inp-D-1Nal-D-Bal-Phe-Lys-NH,;
H-Inp-D-1Nal-D-Bal-2Thi-Lys-NHa;
H-Inp-D-1Nal-D-Bal-3Thi-Lys-NH,;
30 H-Inp-D-1Nal-D-Bal-Taz-Lys-NH,;
H-Inp-D-1Nal-D-Bal-2F ua-Lys-NHa;
H-Inp-D-1Nai-D-Bal-Pff-Lys-NH,;
H-Inp-D-2Nal-D-Trp-2Thi-Apc-NHy;
H-Inp-D-2Nal-D-Trp-3Thi-Apc-NH;;
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15 H I np-D-Bat-D-Bal - Taz-Lys-NH2; H | np-D Bat-D- Bal - 2Fua- Lys- NH2; H-1
np- D-Bal - D-Bal - Pf f-Lys-NH2; H Apc- D- Bal - D- Bal - Phe- Lys- NH2;

H Apc- D-Bal - D-Bal - 2Th i -Lys-NH2; 20 H Apc-D- Bal - D- Bal - 3Thi - Lys- NH2;

H Apc- D- Bal - D- Bal - Taz- Lys- NH2; H Apc- D Bal - D- Bal - 2Fua- Lys- NH2;

H Apc-D-Bal -D-Bal - Pff-Lys-NH2; H Inp-D-1 Nat-D Trp-3Thi-Lys-NH2; 25

H 1 np-D- 1Nal - D- Tr p- 2Fua- Lys-NH2; H-Inp-D-1 Nal -D Trp-Pff-Lys- NH2;
HInp-D-1 Nat-D-Bal - Phe-Lys-NH2; H-1np-D-1 Nat-D-Bal -2Thi - Lys- NH2;

Hlnp-D-1 Na Th - NH2:1s30 H- | np- D- 1Nal - D- Bal - Taz- Lys- NH2;
Hlnp-D-1 Na ’%@%N% I @%ﬁﬂﬁ%’?‘“mlnp D-1 Nal-D-Bal-Pff-Lys-NH2; H|

np- D- 2Nal - D- Helpp EF?NaI@EEFpP@-HQJa—Am-NHn p- D- 2Nal - D- Tr p- 3Thi - Apc- NH2; 12 H|

np- D- 2Nal - D- X -A p- D- 2Nal - D- Tr p- 2Fua- Apc- NH2;  H-In
p-D-2 Na |- 'ﬁ?ﬁéﬁ'ﬁﬁ@ péz_‘!\' H—Inp D-1 Nal-D-Trp-3Thi-Apc-NH2; 5

H- 1 np- D- 1Nal HEbanpﬂthh MTWHQC-NHeH np-D-1 Nal - D- Tr p- Pf f - Apc- NH2;

H Apg- D-1 Naly; -B'—ﬂilé’lB’l*rrpLzﬁJaMzi%-NHﬁ Apc-D-1 Nal - D- Tr p- 2Fua- Lys- NH2
H-Apc D-1 Nal - 10" H Apc- D- 2Nal - D- Tr p- 2Thi - Lys NHZ2;

H- Apc- D- 2Nall HfbanpP%qfﬁ?JLPfof NP{ZNHZH- Apc- D- 2Nal - D- Tr p- Taz- Lys-N H 2;
H-Apc-D-1Nal-D-Trp-3Thi-Lys-NH;;
H-Apc-D-1Nal-D-Trp-2Fua-Lys-NH,;
H-Apc-D-1Nal-D-Trp-Pif-Lys-NH,;

10 H-Apc-D-2Nal-D-Trp-2Thi-Lys-NH,;
H-Apc-D-2Nal-D-Trp-3Thi-Lys-NH,;
H-Apc-D-2Nal-D-Trp-Taz-Lys-NHy;
H-Apc-D-2Nal-D-Trp-2Fua-Lys-NH,;
H-Apc-D-2Nal-D-Trp-Pff-Lys-NH;

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

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-NH3;
H-Apc-D-Bal-D-Bal-Phe-Apc-NH,;
H-Apc-D-Bal-D-Bal-2Thi-Apc-NH,;

30 H-Apc-D-Bal-D-Bal-3Thi-Apc-NH,;
H-Apc-D-Bal-D-Bal-Taz-Apc-NHy;
H-Apc-D-Bal-D-Bal-2Fua-Apc-NH;
H-Apc-D-Bal-D-Bal-Pff-Apc-NH,;
H-Apc-D-1Nal-D-Trp-3Thi-Apc-NH,;
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H Apc- D- 2Nal - D- Tr p- 2Fua- Lys-NH2; H- Apc-D-2Na | -D- Trp-Pff-Lys-NH2; 15
H 1 np- D Bi p- D Trp-2Thi -Lys-NH2; H 1 np-D-Bi p-D Trp-3Thi -Lys-NH2; H-|
np-D-Bi p-D Trp-Taz-Lys-NH2; H | np-D Bi p- D- Tr p- 2Fua- Lys- NH2;

H I np-D-Bi p-D Trp-Pff-Lys-NH2; 20 H I np-D Bi p-D-Bal - 2Thi - Lys- NH2; H-1
np- D- Bi p- D-Bal - 3Thi - Lys-NH2; H- | np-D- Bi p- D- Bal - Taz- Lys- NH2;

H | np- D- Bi p- D- Bal - 2Fua- Lys-NH2; H 1 np-D-Bi p-D-Bal - Pff-Lys-NH2; 25

H Apc- D- Bal - D- Tr p- 3Thi - Apc- NH2; H Apc- D- Bal - D- Tr p- 2Fua- Apc- NH2;

H- Apc- D- Bal - f c- D- Bal - D- Bal - Phe- Apc- NH2;

H- Apc- D- Bal R 5&' ﬁ%"%ﬁ#ﬁ’*pg Apc- D- Bal - D- Bal - 3Thi - Apc- NH2;

H Apc- D- Bal - B—B&FD"THZPMCP'NF%’ADC*N"‘HMC- D Bal - D- Bal - 2Fua- Apc- NH2;

H- Apc- D- Bal %{ED 'Efﬁm c-D-1 Nal - D- Tr p- 3Thi - Apc- NH2; 13
H Apc-D- 1 NaP ET"% Rhe- @EEWQ Apc-D-1 Nal - D- Tr p- Pf f - Apc- NH2;

H Apc- D- 2Nal Ham@mmﬂrm&hlm NH#+ Apc- D- 2Nal - D- Trp- 3Th i - Apc- NH2; 5

H Apg- D- 2Nal r D 2Nal - D- Tr p- 2F NH2;
R P2 EZD ARG TRHA po-NF,APC- r p- 2Fua- Apc-
H Apc- D2Nal-%p:F P? Ap% NH2p H np- D-Bal - D- Tr p- Taz- NH2; H-|

np- D- Bal - D- THpARE NRHQ rp- @ﬁuﬂﬂAP@rb”'E)- Bal - D- Tr p- Pf f - NH2;
H-Apc-D-2Nal-D-Trp-Pff-Apc-NHo;
H-Inp-D-Bal-D-Trp-Taz-NHa;
H-Inp-D-Bal-D-Trp-2Fua-NH;

10 H-Inp-D-Bal-D-Trp-Pff-NH;;
H-Apc-D-Bal-D-Trp-3Thi-NHy;
H-Apc-D-Bal-D-Trp-2Fua-NHj;
H-Apc-D-Bal-D-Trp-Pff-NHy;
H-Apc-D-Bal-D-Trp-4Pal-NH;;

15 H-Apc-D-Bal-D-Trp-3Pal-NH;;
H-Apc-D-Bal-D-Trp-2Pal-NH;
H-Inp-D-Bal-D-Bal-Taz-NH,;
H-Inp-D-Bal-D-Bal-2Fua-NH,;
H-lnp-D-Bal-D-Bal-Pff-NH;;

20 H-Apc-D-Bal-D-Bal-Phe-NHy;
H-Apc-D-Bal-D-Bal-2Thi-NHj;
H-Apc-D-Bal-D-Bal-3Thi-NH,;
H-Apc-D-Bal-D-Bal-Taz-NHj;
H-Apc-D-Bal-D-Bal-2Fua-NH;;

25 H-Apc-D-Bal-D-Bal-Pf-NHa;
H-Apc-D-Bal-D-Bal-4Pal-NH5;
H-Apc-D-Bal-D-Bal-3Pal-NH,;
H-Apc-D-Bal-D-Bal-2Pal-NH,;
H-Inp-D-1Nal-D-Trp-Taz-NH;;

30 H-Inp-D-1Nal-D-Trp-2Fua-NHo;
H-Inp-D-1Nal-D-Trp-Pff-NH;
H-Inp-D-1Nal-D-Bal-Taz-NH;;
H-Inp-D-1Nal-D-Bal-2Fua-NH,;
H-Inp-D-1Nal-D-Bal-Pff-NH,;
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H- Apc- D- Bal
H Apc- D Bal
H Apc- D- Bal
p- D- Bal
p- D- Bal

| - D- Bal - 2Thi
H Apc- D Bal -
H- Apc- D- Bal -
H- Apc- D- Bal -

Nal - D- Bal -
Nal - D- Bal -

-D-Trp-3Th i-NH2; H Apc- D Bal - D- Tr p- 2Fua- NH2;
-D-Trp-Pff-NH2; H Apc-D Bal - D Tr p- 4Pal - NH2;

-D Trp-3Pal -NH2; H Apc- D Bal - D- Tr p- 2Pal - NH2;
-D-Bal -Taz-NH2; H 1 np-D-Bal-D-Bal -2Fua-NH2; H-1 n
-D-Bal-Pff-N H 2; 20 H Apc- D Bal - D- Bal - Phe- NH2;

15
HIl n

H Apc- D- Ba

-NH2; H Apc-D-Bal -D-Bal -3Thi - NH2; H Apc-D-Bal - D- Bal - Taz- NH2;
D- Bal - 2Fua- NH2 25 H Apc- D-Bal - D-Bal - Pf f - NH2;

Apc D- Bal - D- Bal - 3Pal - NH2;
BRE - T WJ?Z PEInp-D-1 Nal - D- Tr p- Taz- NH2; 30
H- | np- D- 1Nal HERTHDR2IaT IHZE ua-MH4 np- D- 1 Nal - D- Trp- Pf f - NH2:  H- | np-D- 1

“2Nal - D- Trp- Taz- NH2;  H-|

np- D- 2Nal -DiﬂrﬁspcletJ&laNPi-Zl"p 3FhI+Nan D- 2Nal - D- Tr p- Pf f - NH2;

Tr p- 3Thi J1N§I-Ib|-'l’?}9§F£)é Lihal - D-Trp- 2Fua- NH2;  H Apc-D- 1
Apc- D-1° Nal™- D-Tr p- 4Pal - NH2;  H Apc-D- 1

Nal - D- Tr p- 3PbJrAm|=l}1 Nal D- Trp Pf-NH,;

Nal -
Nal -

10

15

20

25

30

Tr p- Pf

H-Apc-D-1Nal-D-Trp-4Pal-NH,;
H-Apc-D-1Nal-D-Trp-3Pal-NHj;
H-Apc-D-1Nal-D-Trp-2Pal-NH,;
H-Apc-D-2Nal-D-Trp-3Thi-NH,;
H-Apc-D-2Nal-D-Trp-2Fua-NHz;
H-Apc-D-2Nal-D-Trp-P{f-N#,;
H-Apc-D-2Nal-D-Trp-4Pal-NHy;
H-Apc-D-2Nal-D-Trp-3Pal-NHy;
H-Apc-D-2Nal-D-Trp-2Pal-NH;
H-lnp-D-Bip-D-Trp-Taz-NHy;
H-Inp-D-Bip-D-Trp-2Fua-NH;;
H-Inp-D-Bip-D-Trp-Pff-NHy;
H-lnp-D-Bip-D-Bal-Taz-NHj;
H-Inp-D-Bip-D-Bal-2Fua-NH,; or
H-lnp-D-Bip-D-Bal-Pff-NH,;

or a pharmaceutically acceptable salt thereof.

TaFI Hsé_zqﬁqfl% 13 k Nal - D- Bal - 2Fua-NH2;  H-I1np-D-1

H Apc-D- 1

A preferred Group 2A compound, termed a Group 2B compound, is a compound

according to the formula:

H-Inp-D-1Nal-D-Trp-3Pal-Lys-NH,;
H-lnp-D-2Nal-D-Trp-4Pal-Lys-NHj;
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,;
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-NHp;
H-Inp-D-Bpa-D-Trp-Phe-Lys-NH,;
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H Apc-D-1 Nal - D- Tr p- 2Pal - NH2; 10 H Apc-D- 2Nal - D- Tr p- 3Thi - NH2;

H Apc- D- 2Nal - D- Tr p- 2Fua- NH2; H Apc- D 2Nal - D- Tr p- Pf f - NH2;

H Apc- D- 2Nal - D- Tr p- 4Pal - NH2;  H- Apc- D- 2Nal - D- Tr p- 3Pal - NH2; 15

- H Apc-D-2Nal - D- Trp- 2Pal - NH2;  H- | np- D- Bi p- D- Tr p- Taz- NH2;

H I np- D- Bi p- D Tr p- 2Fua- NH2;  H- I np-D-Bi p-D-Trp-Pff-NH2; H- |

np- D- Bi p- D- Bal - Taz- NH2; 20 H- I np- D Bi p- D- Bal - 2Fua- NH2; or

H I np-D-Bi p-D-Bal -Pff-NH2; or a pharmaceutically acceptable salt thereof.

A preferred @ A0 coapound, t geyred a Group 2B conpound, is a conpound
according t oﬁzlﬁ%ﬁf%@rlm gp&gggm ﬁ‘ﬁ'—z’D 1 Nal - D- Tr p- 3Pal - Lys- NH2;
H- | np- D- 2Nal HBnFDpiMard)-TID()}-RIAR;  H- 1 np- D- 2Nal - D- Tr p- Or n- Lys- NH2;
H | np-D Bi p- > - R8Ty -hlh% Nl np-D-2Nal -D Trp-Th r(Bzl )-Lys-NH2; 30
np- D- 2Nal R@ﬁ'@pﬁg#L@s- N 5“ Nﬁﬁ-’ | np-D-2Nal - D Tr p-2Th i -Lys- NH2;
np- D- 2Nal HEnmrB2Nat-BR-TipsPiNPl: - H- | np- D- Di p- D- Tr p- Phe- Lys- NH2;

H |
H |
H- | np- D- Bpa- [}_,@_@-_ﬂh‘@ﬁd@(@l’:ﬁmw H- | np- D- 2Nal - D- Bpa- Phe- Lys? NH2;
Hilnp-D-1 Nal-D Trp(W - Pi H1 np-D-2Nal -D-Trp-Thr(Bzl)-NH2; H -Inp-D-2 N
al- DTrp- Iﬂflﬂpﬂ-ﬂpg,-2§alﬂ’)-ﬁﬁl:n 2Nal -D-Trp(W- Pi m
H- 1 np- D- Tr p- RigNeL£ANHI1-02T#8- Taz-NH;;
H-Inp-D-2Nal-D-Dip-Phe-NH;;
H-Inp-D-2Nal-D-Trp-3Pal-Lys-NHa;

10 H-Inp-D-Bal-D-Trp-Phe-Lys-NHo;

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-NHa;

H-Inp-D-Bal-D-Trp-Taz-Apc-NHg;
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-NH;

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

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

H-Inp-D-2Nal-D-Trp-Phe-Apc-NH;

H-inp-D-1Nal-D-Trp-Taz-Apc-NH,;

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

H-Apc-D-1Nal-D-Trp-Taz-Lys-NH.;

H-Apc-D-1Nal-D-1Nail-Phe-Lys-NHo;

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-NHz;
H-Apc-D-Bal-D-2Nal-Phe-Apc-NHs;
H-Apc-D-1Nal-D-Trp-Taz-Apc-NH,;
H-Apc-D-1Nal-D-Trp-Phe-Apc-NH;;
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H 1 np-D- 2Nal - D Tr p- Taz-NH2; H- I np-D- 2Nal - D- Di p- Phe- NH2; H-|

np- D- 2Nal - D- Tr p- 3Pal - Lys-NH2; 10 H- I np- D Bal - D- Tr p- Phe- Lys- NH2;

H I np-D-Bal - D- Tr p- 2Thi - Lys-NH2; H 1 np-D-Bal -D Trp- Taz-Lys-NH2; H |
np- D- Bal - D- Tr p- Phe- Apc- NH2; H |1 np-D-Bal - D- Tr p- Taz- Apc- NH2; 15

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

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

H Apc- D- Bal - D- 2N al - Phe- Lys-NH2; 20 H- I np-D 1Nal - D- Tr p- 2Thi - Lys- NH2;

H-1np-D-1 NaH%T[lj_ﬁNggg--IIMégpMﬂgpcml np- D- 2Nal - D- Tr p- Phe- Apc- NH2;
H-1np-D-1 Nal Tazzﬁ;c NH2.  H1np-D-1 Nal- D Trp- Phe- Apc- NH2; 25

H-Apc D- 1Nal HE’ﬁPFrQr"E"'Fhﬁ) EPRgAPc-NHzApc- D- 1 Nal - D- Tr p- Taz- Lys- NH2:

H Apc-D- 1 Na|.|| _ﬂ:)%.lD_iPﬂf(lpkl pe:NH2;  H Apc- D- 2Nal - D- Tr p- Phe- Lys- NH2;
H- Apc- D- Bal - r p- Phe ﬁp 2 30 H Apc- D- Bal - D- Tr p- Taz- Apc- NH2;
H Apc- D- Bal - ﬁpq\%ﬁabﬂ pheefi  H Apc- D-Bal - D- 2N al - Phe- Apc- NH2;

H Apg- D-1 NaH- @'CTE)-BHTBZFTM¢h|MH"Qé H- Apc-D-1 Nal - D- Tr p- Phe- Apc- NH2; 16
H Apc-D- 1 Nalj/%ngp_gslr)ﬂh 1}%& H Apc-D- 1 NaI-D-?NaI-Phe-Apc-NHZ;
H- | np- D- Bal '@ t- D- Bal - D- Tr p- Phe- NH2:

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

H-Apc-D-1Nal-D-Trp-Taz-NH;;

H-Apc-D-2Nal-D-Trp-2Thi-NHs;

10 H-Apc-D-2Nal-D-Trp-Taz-NHg; 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{Bzl}-NH;
H-Inp-D-2Nal-D-Trp-Taz-NHj;
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-NHy;

30 H-Inp-D-Bal-D-Trp-Phe-Apc-NH.;
H-Apc-D-2Nal-D-Trp-Phe-Lys-NH,;
H-Apc-D-1Nal-D-Trp-2Thi-Lys-NH,;
H-Inp-D-1Nal-D-Trp-Taz-Lys-NHo;
H-Inp-D-Bal-D-Trp-Taz-Lys-NH,;
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5 H Apc-D-Bal - D- Trp-2Thi - NH2; H Apc-D-Bal - D- Tr p- Taz-NH2; H-Apc-D-1

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

H Apc- D- 2Nal - D- Tr p- 2Thi - NH2; 10 H Apc-D-2Nal - D- Tr p- Taz- NH2; or

H Al b-D Ser(Bzl)-D-Trp(W-Pim or a pharmaceutically acceptable salt
thereof. A preferred G oup 2B conpound, terned a G oup 2B-1 conmpound, is a
conpound according to the fornula: 15 HInp-D-1 Nal -D Trp-3Pal - Lys- NH2;

H | np- D- 2Nal - D- Tr p- 4Pal - Lys- NH2;  H- | np- D- Bi p- D- Tr p- Phe- Lys- NH2;

H I np- D- 2Nal H%Dﬂ%ﬁ$gm %@*Rﬁ%é?s QIH_Z H I np- D- 2Nal - D- Tr p- 2Thi - Lys- NH2; 20

H- | np- D- 2Nal - | np- D- 2Nal - D- Tr p- Phe- Lys-NH2;  H- I np-D-2
N a | -D Tr pHAge-R-BBDi Typ-Na#Lgs-NHe- [ np-D-2 N a | -D-Trp-Taz- N H 2, HI

np- D- 2Nal - D- v ;ﬁ’_glaﬂbyﬁ ‘Lysqf | np- D-Bal - D-Tr p- 2Thi - Lys- NH2; H- 1
np- D- Bal - DTrmpr’ AP%W' i FE D1 Nal-D Trp-2Thi - Lys- NH2;  H-|
P-

np- D- 2Nal -Dﬁrﬂvc@r&af\;@&wﬁbe Ly D-1 Nal - D- Tr p- Phe- Apc- NH2; 30

H- | np- D-Bal - F?A-HcQDRNQrIﬁxQ‘Fp MT@-uApc c- D-2Nal - D- Tr p- Phe- Lys- NH2 H Apc-D-1
Nal - D- Tr p- 2Thi - NH2 p-D-1 | -DTrp-Taz-Lys-NH2; H-I n

p-D-Bal - D- Tr HﬁmﬁﬁﬁkDﬂF&PhTﬁP&N&ﬂyc D-1 Nal - D Trp- Taz- Lys- N H2;
H- Apc- D- Bal - R-AlcD-TREEDY SaNPRs-Apc-NH,;

H-Apc-D-1Nal-D-2Nal-Phe-Apc-NHy;
H-Apc-D-1Nal-D-1Nal-Phe-Lys-NH;;

10 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,;
H-Apc-D-1Nal-D-Trp-2Thi-NH;

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

25  or a pharmaceutically acceptable salt thereof.
A preferred Group 2B-1 compound, termed a Group 2B-1a compound, is a

compound according to the formuta:
H-Inp-D-1Nal-D-Trp-3Pal-Lys-NHo;
H-inp-D-2Nal-D-Trp-2Thi-Lys-NH,;

30 H-Inp-D-2Nal-D-Trp-Taz-Lys-NHy;
H-Inp-D-2Nal-D-Trp-Phe-Lys-NH,;
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,;
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H Apc-D-Bal - D- Tr p- 2Thi - Lys- NH2; H Apc- D-Bal - D- Tr p- Phe-Lys-N H2; 5

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

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

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

H Apc-D-Ba | -D-2 N al -Phe-Lys-N H 2; H Apc-D-1 Nal-D Trp-2Thi - NH2; 15

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

H- Apc- D- Bal - m;{"g_@;g\]gp_ig_ﬂﬁgjhe,,gbcéﬁqg-.[} Bal - D- Tr p- Taz- NH2;
H Apc- D- 2Nal - D-Tr p- 2Thi - NH2; 20 H-%\pc-DZNaI -D-Trp-Taz-NH2; HInp-D-1
Nal - D- Tr p- Tal=!pgrE-Ng-D-TirRherpeNBa| - D- Tr p- Taz- Apc- NH2;

H Apc- D- 1Nal HhJ-DPed arTppondNEs-NAE;  H Apc-D-Ba | - D-Tr p- Taz- Apc- NH2; 25 or a
pharmaceutical |y accegt able salt thereof. A preferred Goup 2B-1 conpound,
termed a G oblpree-2NalBripstiRerly$8Ha  conpound according to the fornul a:

H 1 np- D- 1 NaH=rcTn-ANaEaITrd-gFhillygNH,H- | np- D- 2Nal - D- Tr p- 2Thi - Lys- NH2; 30
H | np- D- 2Nal - ? 'I: Pm‘ﬁt Sr NHZ;S_I\|—|- | np- D 2Nal - D- Tr p- Phe- Lys- NH25
H- | np- D- Bal -bcwb- - %s-%rlﬁ, M4 | np-D Bal-D Trp-Phe-Lys-NH2; HInp-D-1
Nal - D- Tr p- 2TRHnp-SBANER T rplBaz-Lys-NH,;
H-Apc-D-1Nal-D-Trp-Taz-Lys-NH;;
H-Apc-D-Bal-D-Trp-Taz-Lys-NHa;
10 H-Apc-D-Bal-D-Trp-2Thi-Lys-NH,;
H-Apc-D-Bal-D-Trp-Phe-Lys-NHa;
H-Apc-D-1Nal-D-Trp-Phe-Apc-NH;
H-Apc-D-Bal-D-Trp-Phe-Apc-NH;;
H-Apc-D-Bal-D-2Nal-Phe-Lys-NH,;
15 H-Apc-D-1Nal-D-Trp-2Thi-NH,;
H-Apc-D-Bal-D-Trp-Phe-NHy;
H-Apc-D-Bal-D-Trp-2Thi-NHj;
H-Apc-D-2Nal-D-Trp-2Thi-NH,;
H-lnp-D-1Nal-D-Trp-Taz-Apc-NHy;
20 H-lnp-D-Bal-D-Trp-Taz-Apc-NHy;
H-Apc-D-1Nal-D-Trp-Taz-Apc-NH,;
H-Apc-D-Bal-D-Trp-Taz-Apc-NH,; or
or a pharmaceutically acceptable salt thereof.
A more preferred Group 2B-1 compound, termed a Group 2B-1b compound, is a
25  compound according to the formula:
H-lnp-D-2Nal-D-Trp-2Thi-Lys-NH,;
H-Inp-D-2Nal-D-Trp-Phe-Lys-NH;
H-Inp-D-Bal-D-Trp-2Thi-Lys-NH;;
H-lnp-D-Bal-D-Trp-Phe-Lys-NH;;
30 H-lnp-D-1Nal-D-Trp-2Thi-Lys-NH,;
H-lnp-D-1Nal-D-Trp-Phe-Apc-NH;
H-Inp-D-Bal-D-Trp-Phe-Apc-NH,;
H-Apc-D-2Nal-D-Trp-Phe-Lys-NH;;
H-Apc-D-1Nal-D-Trp-2Thi-Lys-NH,;
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H1lnp-DD2 Na |I-D Trp-Phe-Apc-N H2; H-Inp-D-1 Nat-D Trp-Phe- Apc- NH2;
H 1 np-D-Bal - D- Tr p- Phe- Apc- NH2; H Apc- D 2Nal - D- Tr p- Phe- Lys- NH2; 5

H Apc-D-1 Nal -D- Trp-2Thi -Lys-NH2; H Inp-D-1 Nal -D Trp-Taz-Lys-NH2; H-I
np- D- Bat - D- Tr p- Taz- Lys- NH2; H Apc-D-1 Nal - D- Tr p- Taz- Lys- NH2;

H Apc-D-Bal - D- Tr p- Taz- Lys- NH2; 10 H Apc- D Bal - D- Tr p- 2Thi - Lys- NH2;

H Apc- D- Bal - D- Tr p- Phe-Lys-NH2; H Apc-D-1 Nat - D- Tr p- Phe- Apc- NH2;

H Apc- D- Bal - D- Tr p- Phe- Apc- NH2;  H Apc- D- Bal - D- 2Nal - Phe- Lys- NH2; 15

Ape- D1 Nl BT Riys ifpc D Bal - - Trp-Phe N2,
H Apc- D- Bal - D2 N al-DTrp-2Thi - NH2 Hinp-D-1

Nal - D- Tr p- Taki &QYCDMHEI Déf@pﬂazﬁps D Trp-Taz- Apc- NH2;  H Apc-D- 1

Nat - D- Tr p- Tag-ARCoNERD- T,Et TARS yENBRL - DTrp Taz- Apc-NH2; or or a
phar maceut i caIIy acce tabl e salt fhereof. A nore pref erred G oup 2B-1

conpound, t eFrAR-2BaFBusPZRhil-Nidapound, is a 25 compound according to
t he $ormul a: Hekgdp-Hat-BNap-FRe1ly Q.-i\ﬁ—[-l;hl Lys-NH2; H- |

np- D- 2Nal - D- Tr LB H%’h D-Bal - D- Trp- 2Thi - Lys- NH2;  H- |
np- D- Bal - D- Tﬁdgﬁﬁhig E&‘?Z NNIIE £{0A r]‘EZpO"D 1 Nal -D- Trp-2Thi - Lys-NH2; HInp-D-1
Nal - D- Tr p- Phe-ggachsdNal-D- '|11-b42mp|=|m443al D- Tr p- Phe- Apc- NH2;
HApc- D2 EEI\I%LarmaceLﬁ)tlchy écl'c%}%t-awgzs;alt thereof.
A still more preferred Group 2B-1 compound, termed a Group 2B-1c compound,
10  is a compound according to the formula:
H-Inp-D-2Nal-D-Trp-2Thi-Lys-NH,;
H-Inp-D-Bal-D-Trp-Phe-Apc-NH,;
H-Apc-D-1Nal-D-Trp-2Thi-Lys-NHo;
H-Apc-D-1Nal-D-Trp-Taz-Lys-NHy;
15  or a pharmaceutically acceptable salt thereof.
A particularly preferred Group 2B-1¢ compound is a compound according to the
formula:
H-inp-D-Bal-D-Trp-Phe-Apc-NH;;
or a pharmacsutically acceptable salt thereof.
20 Ancther still more preferred Group 2B-1 compound, termed a Group 2B-1d
compound, is a compound according to the formula:
H-Inp-D-Bal-D-Trp-Taz-Lys-NH,;
H-Apc-D-1Nal-D-Trp-Taz-Lys-NH,;
H-Apc-D-Bal-D-Trp-Taz-Lys-NH.;
25 H-Apc-D-1Nal-D-Trp-Phe-Apc-NH,; or
or a pharmaceutically acceptable salt thereof.
Another preferred Group 2B compound, termed a Group 2B-2 compound, is a
compound according to the formula:
H-Inp-D-2Nai-D-Trp-Orn-Lys-NH,;
30 H-Inp-D-2Nal-D-Trp-Pff-Lys-NH,;
H-Inp-D-Dip-D-Trp-Phe-Lys-NHy;
H-Inp-D-Bpa-D-Trp-Phe-Lys-NH;;
H-Inp-D-2Nal-D-Bpa-Phe-Lys-NH,;
H-Inp-D-2Nal-D-Trp-Pff-NH,;

20



H Apc-D-1 Nal -D Trp-2Thi -Lys-NH2; 19 H 1 np-D-Bal - D- Tr p- Taz- Lys- NH2;

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

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

H Apc- D- 1Nal - D- Tr p- Phe- Apc- NH2; or H Apc-D- 2Nal - D- Tr p- 2Thi - NH2; or a
pharmaceutically acceptable salt thereof. A still nore preferred Goup 2B-1
conpound, ternmed a G oup 2B-1c conpound, 10 is a conpound according to the
formula: H 1 np-D 2Nal -D Trp- 2Thi Lys-NH2; H- 1 np-D Bat-D- Tr p- Phe- Apc- NH2;

H Apc-D- 1 I\Iay_“pﬁ,'ﬁmgﬂblﬂ_y%,hl H Apc-D-1 Nal - D- Trp- Taz- Lys-NH2; 15 or a
pharmaceutical |y acce sal f thereof. A particularly preferred G oup

2B- 1c conpouhdnp-H-&p élﬁWb‘P%cordl ng to the fornula:

H | np- D- Bal - ﬂ-ﬁﬁ%_@ﬂbﬁ PR MHRim; or a pharnaceutical ly acceptable salt
t hereof. 20 Another still rmre preferred G oup 2B-1 conpound, terned a

Group 2B-1d HcBRpbiNgP-Te(-RB¥pound according to the formula: H- |
np- D5 Bat - D- THANRg- @Bémsﬂ'hljrm) PinfFofpc- D-1 Nal - D- Tr p- Taz- Lys- NH2;

H Apc- D Bal - Brﬁ‘b%g‘é’i%%‘g@g%&fﬁ H Apc- D- 1Nal - D- Tr p- Phe- Apc-NH2; or or a

phar maceutic Mt her eof . Another preferred Group 2B

corrpoundrabmirrfﬁdean@pmeaﬁb%sanmwd, is a conmpound according to the
forml a: H-I

H- | np- D- 2Nal f?gﬁfeﬁfhgr%%%%z‘%&@ﬁb%ﬁ pa?%i“i‘fpp?EF?@- BERyg: s 2
compound according to the formula:
10 H-Inp-D-2Nal-D-Trp-Pff-Lys-NHo;
H-Inp-D-Dip-D-Trp-Phe-Lys-NHo;
H-Inp-D-2Nal-D-Trp-Pff-NH,;
H-Inp-D-1Na-D-Trp(W¥)-Pim; or
H-Inp-D-Bal-D-Trp(¥)-Pim;
15  or a pharmaceutically acceptable salt thereof.
Angther preferred Group 2 compound, termed a Group 2C compound, is a
compound according to the formula:
H-Inp-D-2Nal-D-Trp-3Pal-NH;
H-Inp-D-2Nal-D-Trp-4Pai-NH;;
20 H-Inp-D-1Nal-D-Trp-3Pal-NH,;
H-Inp-D-Bip-D-Trp-Phe-NH,;
H-Inp-D-2Nal-D-Trp-2Thi-NH;
H-Inp-D-2Nal-D-Trp-3Thi-NHj;
H-Inp-D-Dip-D-Trp-Phe-NH;
25 H-Inp-D-Bal-D-Trp-Phe-NH;;
H-Inp-D-2Nal-D-Bal-Phe-NH,;
H-Inp-D-1Nal-D-Trp-2Thi-NH,; or
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-NH;
H-Inp-D-Bal-D-Trp-Phe-NH,;
H-lnp-D-1Nal-D-Trp-2Thi-NH,; or
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H | np- D- Bpa- D- Tr p- Phe-Lys-NH2; H-1 n p-D-2 Nal - D- Bpa- Phe-Lys- NH2; H- |
np-D-2Nal -D- Trp-Pff-NH2; 20 H | np-D-2Nal -D-Di p-Phe-NH2; HIn p-D-Trp- D2
Nal (1P) -Pi m; HInp-D-2Nal-DTrp(W-Pim HIlnp-D-1 Na-D-Trp(W-Pi m
5 Hinp-D-Bal-D-Trp(4P)-Pim or HA b-D-Ser(Bzl)-DTrp(W-Pim or a
pharmaceutically acceptable salt thereof. A preferred G oup 2B-2 conpound,
termed a G oup 2B-2a conpound, is a conpound according to the formula: 10
H | np-D-2Nal - D Trp- Pff-Lys-NH2; H- | np-D-Di p-D Trp-Phe-Lys-NH2; H1 n

p-D-2 N a I-R—%’ﬁchRNaT_Bﬁp%heNﬁlnp D- 1Na- D- Trp(4P) - Pim or
H | np- D Bal % Pim 15 or pharmaceutically acceptable salt

t her eof Orﬁrﬁbﬁ'ﬂmﬂefﬁfﬁé vageegtableqaf theredfnpound, termed a Group 2C conpound, is

a conpound ﬁfl'gfaﬂfdélaﬂ? pFé?eﬁélﬁanﬂfoﬁHJ:l 8f thbﬁﬂveﬂmﬁptegméﬁa@rEG@S%Bﬁbow H-
np-D-2 Nal - D- Tr p- 4Pa H- | np- D- 1Nal - D- Tr p- 3Pal - NH2;

H- | np- DISSF FRMRCHNE aPﬁ%'dNEiiO thelfpflmLFP p-D-2 Na I-DTrp-2Thi -NH2; HI n

p- D-2Nal - D- THang- BlﬂNMTrp—ﬁmJA'ﬂﬂ-'l\DbD' p- D-Trp-Phe- NH 2 ; 25

Nl - Tr p- 2 TR RIS TR REPB Rl D Tr p- Phe- NEB: 6 @ phar maceut i cal |y
accept abl e s@l-Apd-heaNapD-Trp-2Thi-Apc-NH,;

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

H-Apc-D-1Nal-D-Trp-Phe-Lys-NHj;

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-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 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
(D), 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, ora 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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30 A preferred G oup 2C conpound, ternmed a G oup 2C-1 conpound, is a
conpound according to the fornmula: H 1 np-D2Nal -D Trp-2Thi - NH2; H-|
np-D-Bal - D- Tr p- Phe-NH2;  H-Inp-D-| Nal -D Trp-2Thi -NH2; or 21 H Apc-D-1
Nal - D- Tr p- Phe- NH2; or a pharnmaceutically acceptable salt thereof. A
particularly preferred conpound of the invention, termed a Goup 3
conpound, is a conpound according to the formula: 5 HIlnp-D1

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

Nal - D- Tegps Tést@QﬁuMmasﬁﬁﬁﬁcr%sﬁﬁ:’ bdte dePaity! Rbr-sBRGa My un@on ithARs- D- 1

Nal - D- Tr p- Phe- Lys- N pharmaceutically acceptable salt thereof. In
anot her 0@%%@@8 tﬂ‘?é f@Q’N@Iﬁ‘Ql %Jr’f"ef'@ﬁtﬂﬁ“ésfoé Taciitaling BRINGRIEEFHiohi RIS &Snpound’ s

abi i tyfécmtéah@dns.ﬂte%a@ésof %?Qéé?rfun(&%hmg”%m%m%ﬁﬁ@rr‘eécb\ﬁégj Tolﬂq:)h%l@él of

measuring the  abi a conmpound to affect bi ng‘c ound

accor di ey, fa@fimfac"{t?t)ngo?ppe&tecmﬁaﬁa PeEflAYY e "'%"8%%9' htgain. 2 2a,
2B, d@ B- ﬁacﬂlt?ﬁné ni’amt&ﬁ’anjaebn V\%%hlf&dlc&Ba&ﬂatlr%E’aﬂ;ﬁtlt% in&BagAis IH@catgsﬂ g1 to

said rece ragne said rec 0, a_po tide. conprisin
said fri fﬁgﬁ{*a\mg %35888%%@%05 2, Grinly’ G Mosiieo 2P e e, 1 n
a][\]?t her loa§pr616ie bd@&zramy/eéwlMafseabuﬁasrc&rmtdmcbaﬁ@d bng\helgm logs mclmlaef i cial
affect in a subject conprisi met ho sin

adm ni s?'é?rfeﬂaulf% "E%c&né% I%e@% faﬁgf ﬂ‘eegct W@s&mgﬁ%ﬁeng ggé E’:Vgrsrtrs)n(ﬁfﬂéraé{ccor di ng
t o for nuidary. | AlscGrefprably @aﬂijpire‘a@rneeﬁl@ @:mmppamed(}‘bqupveﬁlmt @seumcRiBe Group
2B- G 2B-2
Groth oeoagy Begedctierdy innh/ 8 seRidony i AtRai 2 o RE B8P,
salt thereofin W\@heﬂ As gt dh@fnﬁ\aﬂtlowéeamn@ msthedffeuspp@remng geewsduci ng a
benef i Chajmo% f&%r'etlbﬂ inel Qﬁﬂ%tqrflnééfﬁ)ﬁgg% g%lpprgéércﬁw QbmbRING $hd Bpsgverity)

or prevent educe onset or severlty) a di sease or
di sor deﬁde@tﬂl’Wga’fﬁo@ tsebiegls pe affeetive amoeht 9fom ghealin landagoaisheceIdINg P

stimul a?drrﬂgiaqr)owchhp hQﬁrH@;?@ASQFUuﬁtE'f @Roid 2R, Sk Gr&pn@-d Qf‘ou@bm

stinul ation, onpri sl ng he ste mnlsterln (J)ect an
I

of f Eot| Vo GioHRREBY Q.f"%?%ﬂiCnGﬁij‘Brﬁ%ﬂd d20HP dPrrg CifBUFr 3rea §0up 2C, or

Group 2C-1, or a pharmaceuticaily 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 (), Group 1, Group 1A, Group 2, Group 2A, Group 2B, Group 2B-1,
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(), Goup 1, Goup 1A Goup 2, Goup 2A, Goup 2B, Goup 2B-1, Goup 2B-1
a, Goup 2B-1b, Goup 2B-1c, Goup 2B-1d, Goup 2B-2, Goup 2B-2a, G oup
2C, or Goup 2C 30 1, or a pharnaceutically acceptable salt thereof,
wherein said effective anbunt is at |east an anount sufficient to produce
a detectable increase in growmh hornone secretion and, preferably, is an
anount sufficient to achieve a beneficial affect in a patient. In one
enbodi ment of the inmmedi ately foregoing aspect said stinulation of growh
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Goup 2C 1, @bmBoRRMRITBRSHIdrEEH bt &%G@Qﬁﬁ@lcﬁ4§@céptbhq1hs%mpmrs%ﬁ said
effective anount is at |east an anpunt sufficjent_to produce, a detectable
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hor noneEEPEHTG #Fs i ndicated for the treatment of a di sease or condition
characteri zeﬂeﬁar@x&:ﬁﬁSapwa:agbmvbbné‘ranmelvsemeameoaf af amgomed |dofttaéi on of

V! I a0k B L S BB b PeBBNERE B A b o1
t r e2( i ncarclompiesedtin differept eovimipeteets suck Iaadn mgmmetiameygediyg whasg calhadtor f or
treati ng cglﬁﬁ]%h%}[a%%%gﬂeng'é(%h%?e 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 (I}, Group 1, Group 1A, Group
2, Group 2A, Group 2B, Group 2B-1, 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, 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-1¢, 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 recepter activity.
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In a preferred enbodi ment of the i mediately foregoing aspect excessive
weight 1is a contributing factor to a di sease or condition including

hypert ensi on, diabetes, dyslipidem a, cardi ovascul ar di sease, gall stones,
osteoarthritis and cancers. Mire preferably said facilitation of weight

| oss reduces the |ikelihood of such diseases or 30 conditions. Also nore
preferably said facilitation of weight |oss conprises at |east part of a
treatment for such diseases or conditions. A nethod of eliciting a ghrelin
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subject having a disease or disorder, or undergoing a treatment accompanled 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 fike.

25 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 (i),
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 pharmmaceutically 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 likelihocd of onset or severity of) a disease or
disorder.

In a preferred embodiment of the immediately preceding method said beneficial
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One aspect of the present invention features a nethod of screening for
ghrelin 25 agonists and/or for ghrelin antagonists. Screening for ghrelin
agoni sts can be performed, for exanple, by using a conpound according to
formula (1), Goup 1, Goup 1A Goup 2, Goup 2A, Goup 2B, Goup 2B-1
G oup 2B-1la, Goup 2B-1b, Goup 2B-1c, Goup 2B-1d, Goup 2B-2, Goup
2B-2a, Goup 2C, or Goup 2C1, or a pharmaceutically acceptable salt
thereof, in a conpetition experinent with test compounds. Screening for 30
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treatments accompanfed by welght Ioss mclude chemotherapy, radiatiocn 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, osteocarthritis and certain forms of
30 cancers. Bringing about a weight loss can be used, for exampie, to reduce the likelihood
of such diseases and as part of a treaiment for such diseases.
Compounds of the invention may also antagonize the effects of ghrelin in vifro
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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cancer cachexia, AIDS, (e.g., wasting), cachexia, wasting in frail elderly,

and the like. Treatnents acconpani ed by weight |oss include, e.g.,

chenot herapy, radiation therapy, tenporary or permanent inmobilization,

dialysis, and the like. 25 Thus another aspect of the present invention

features a nethod for achieving a beneficial affect in a subject, said

nmet hod conprising the step of admnistering to said subject an effective

anount of one or nore of a conmpound according to formula (1), G oup 1,
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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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20 wasting), cachexia, and wasting in frail elderly. In another nore
preferred enbodi nent of the i mrediately preceding nethod said treatnents
acconpani ed by wei ght | oss include chenot herapy, radiation therapy,
tenporary or permanent imobilization, and dialysis. CGhrelin antagonists
can al so be used to achieve a beneficial effect in a patient. 25 For
exanpl e, a ghrelin antagoni st can be used to facilitate weight |oss,
facilitate appetite decrease, facilitate weight maintenance, treat
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Human ghrelin is a 28 amino acid modified peptide where a serine hydroxyl 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:

Adc 1-amino-1-cyclopropanecarboxylic acid
Adc 1-amino-1-cyclobutanecarboxylic acid
Abc 1-amino-1-cyclopentanecarboxylic acid
30 Abc 1-amino-1-cyclohexanecarboxylic acid
Abu a-aminobutyric acid
Acc 1-amino-1-cyclo{C5-Cy)alkyl carboxylic acid
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facilitation of weight |oss reduces the |ikelihood of such di seases or
conditions and/or said facilitation of weight |oss conprises at |east part
of a treatnent for such diseases or 20 conditions. As is al so appreciated
by those of skill in the art, ghrelin and agonists thereof nay also be
used to achi eve beneficial cardiovascular effects. (Nagaya, et al., Regu
Pept. 2003 Jul 15: 114(2-3): 71-77.) For exanple, it is known that ghrelin
inhibits apoptosis of cardionyocytes and endothelial cells in vitro, that
repeated adm nistration of 25 ghrelin inproves cardiac sgyucture and
function and attenuates the devel opnent of cardiac caghexig in rats with
heart failure, and that ghrelin decreases system c vasc¢ul ar| resistance and
i ncreases cardi ac output in human patients with heapt fai re‘Qxld.) Thus
it has been recognized that ghrelin and ghrelin agonriNts pr esent
potential therapeutics for the treatnment of severe chHonLg?heart failure.
30 In a partiaeul arly paehgic-¢daeoboerangatopplngach of the hods of using a
ghrelin agonist described herein the ghrelin agonist is a conpound

accor di ng toﬁﬁbne f or rru?"é‘.m"l‘@?"be'f‘ﬁa% | - D- Tr p- Phe- Apc-N Hz; or a

phar maceut i cald o saccepslahihe salt thereof. A conpound or conpounds of the

i nvention caﬂﬁge adnin%%tefed to a subject. A 27 "subject" refers to a
mammal i an or “HdA- manmalT 4k Al Cal i ncluding, for exanple and w thout
limitation, a human, a rat, a nouse, or a farm ani mal O Reference to subject
does not necessarily indicate the presence of a disea ¥ di sorder. Thus
the term subject further includes, for exanple,/a m li'an or

non- manmal i an ani mal being dosed with 5 a ghreli I\&{as part of an
experinment, a manmalian or non-rmamual i an ani nal hg eated to help
alleviate a disease or disorder, and a mammalian or non- mamalian ani nal
bei ng treat edppr ophyl agminedlineyidinglcaibeorylig agid, i-event the onset of a disease
or disorder. 5t hat fealifw and advant ages of the present invention are
apparent fromthe 10 additional descriptions provided herein including the
different ex8fffl es. ThBOPPHINMED exanples illustrate different conponents
and met hodol agy obRef ul addargicticing the present invention. The exanples
do not Iimt the clained invention. Based on the present disclosure the
skilled arti &8R°EHn | dBWAHSAChd enpl oy ot her conponents and et hodol ogy
useful for practicing the present invention. 15 U#.ess otherw se stated,
those amno acids wth a chiral center are provi

10 Bal 3-Benzothienylalanine, i.e.: :

Bip 4,4 -Biphenylalanine, i.e.:
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the L-enantioner. Reference to "a derivative thereof' refers to a nodified
am no acid such as the corresponding D-am no acid, a N-alkyl-amno acid, a
13-amino acid, or a |abeled am no acid. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON 20 The present invention features peptidyl anal ogs active at the
GHS receptor. Human ghrelin is a 28 amno acid nodified peptide where a
serine hydroxyl group is esterified by n-octanoic acid. (Kojinma at at.

Nat ure 1999, 402, 656-660, and Kojinma, (Abstract), Third International
Synposi um on Growt h Hor nobne Secr et agogues, Keystane, Col orado, USA 2000,
February 17-19.) 25 Certain am no acids present i pounds of the
invention are represented herein as foll ows
1-am no-| -cycl opropanecar boxylic acid Adc 1
acid A5c 1l-amno-1 -cycl opentanecarboxyli ’ ;
1- am no- 1- cycl ohexanecar boxylic acid 'Abu a-am nobutyric acid Acc

1-am no-1-cycl o( C3-C9) al kyl carboxylic_agk0 3.0 H Act

4- am no- 4- car boxyt et rahydropyran, i.e!, H 0 IlAlb a-am noi sobutyric acid Al a
or A al ani ne Bp3- AlBchedyéphehylalaniee Qe .HN NH 5°Apc anmino

pi peri di nyl cgbggix%lai cAg_%i g?hi Blanine - Arg or R arginine hArg honoargi ni ne

Asn or N asp ) e'If’)yaspartic acid S
CysorC cysteine;
Dab 2,4-diaminobutyric acid, {Q,y-Diamincbutyric acid);
5 Dap 2,3-diaminopropionic acid, (&, ~Diaminopropionic acid);

Dip R,3-Diphenylalanine, i.e.: r :
Dhp 3,4-dehydroproline
Dmt 5,5-dimethylthiazolidine-4-carboxylic acid
2Fua 3-(2-furyl)-alanine, i.e.: ;

10 GlnorQ glutamine
GluorE glutamic acid
Glyor G glycine
His or H histidine
3Hyp trans-3-hydroxy-L-proline, i.e., (23S, 3S8)-3-hydroxypyrrolidine-2-

15 carboxylic acid;
4Hyp 4-hydroxyproline, i.e., (28, 4R)-4-hydroxypyrrolidine-2-carboxylic

acid;

fle or isoleucine
Inc indoline-2-carboxylic acid
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H 10 Bal 3-Benzothienylalanine, i.e.: O N H Bip 4,4'-Biphenylal ani ne,
i.e.: 0 29 O N Bpa 4-Benzoyl phenyl alanine, i.e.: 0 Cha

f B-cycl ohexyl al ani ne; Cys or C cysteine; Dab 2, 4-di am nobutyric acid,
(ci,y-Di am nobutyric acid); 5 Dap 2, 3-di am nopropi oni ¢ aci d,

(a, (3-Diam nopropionic acid); H Dip fb,f3-D phenylalanine, i.e.: 0 Dhp

3, 4-dehydroproline Dnt 5,5-dinethylthiazolidine-4-carboxylic acid O -NH
2Fua 9-(2-furyl)-alanine, i.e.: 0 10 An or Qglutamne Gu or E glutamc
acid Gy or Gglycine Hs or H histidine trags- 3- hydroxy-L-proline,
i.e., (2S, 3S)-3-hydroxypyrrolidine-2- 1 1Cc acid; 4Hyp
4-hydroxyproline, i.e., (2S, 4R)-4-hydro; i ne-2-carboxylic acid;

l[le or | i so‘nepuci ne | nicéori]igggtiggga%-ec_ar boxyH—T” aci d-- 3;0 -\ ~O

Kip 4-ketoproline
LeuorL leucine
hLeu homoleucine

5 lysor K lysine
Met or M methionine
1Nal -(1-Naphthyhalanine:
2Nal R-{2-Naphthyl)alanine;
Nle norleucine

10 Nva norvaline
Qic octahydroindole-2-carboxylic acid
Orn ornithine
2Pal 3-(2-Pyridyl}-alanine, i.e.,
3Pal R-{3-Pyridyl)-alanine, i.e.:

15 4Pal 3-(4-Pyridyl)-alanine, i.e.: :

31



I np isonipecotic acid, i.e.: Kip 4-ketoproline Lau or L |eucine hLeu

honol eucine 5 Lys or K lysine Met or M nethionine 1 Nal

R- (1- Napht hyl )al ani ne: 2Nal | & (2-Napht hyl)al anine; N e norleucine 10 Nva
norval i ne O c octahydroi ndol e-2-carboxylic acid On ornithine -N\N. H
2Pal K-(2-Pyridyl)-alanine, i.e., 0 -N H 3Pal R (3-Pyridyl)-al anine,

i.e.: 0O -N H 15 4Pal R-(4-Pyridyl)-alanine, i.e.: 0 31 FF FFI F H
Pff pentafl uorophenyl al anine, i.e. O Phe or F phenyl al ani ne hPhe
homophenyl al anine N Pim 2'-(4-Phenyl)imdazolyl, ige.: HN

i pentafluorophenylalanine, i.e. ;
PheorF phenylalanine
hPhe homophenylalanine
\FN :
Pim 2'-(4-Phenyl)imidazolyl, i.e.: N~/
5 Pip pipecolic acid
Pro or P proline
SerorS serine

Taz fi-{4-thiazolyl)alanine, i.e.,

2Thi f3-{2-thienyi)alanine, i.e.: ;
10 3Thi R-(3-thienylalanine, i.e.:

ThrorT threonine

Thz thiazolidine-4-carboxylic acid

Tic 1,2,3,4-tetrahydroisoquinoline-3-carboxylic acid

Tle tert-leucine
15 TrporW irypiophan
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5 Pip pipecolic acid Pro or P proline Ser or Sserine N. S '"-NH Taz
FS-(4-thiazolyl)alanine, i.e., 0S H2Thi fS-(2-thienyl)alanine, i.e.: ON
S -/ H10 3Thi 13-(3-thienyl)alanine, i.e.: 0 Thr or T threonine Th

t hi azol i di ne-4-carboxylic acid Tic

1, 2, 3, 4-tetrahydroi soqui nol i ne-3-carboxylic acid Tle tert-leucine 15 Trp
or Wtryptophan 32 Tyr or Y tyrosine Val or V valine Certain other
abbrevi ati ons used herein are defined as foll ows: Boc:

tert-butyl oxygarhonyl p Rele benzyl  DCM dichloromethane DIC N,

N-di i sopropyl carbodii mde DI EA: diisopropyl ethyl am ne Dmab:

4-{N-(1- (4, 4Veliaret hyl - @liBedi oxocycl ohexyl i dene) - 3-met hyl butyl )- 10 ani no}
benzyl DVAP: cdrbifliotER bBredBtidnsnRE@YEleth dreefinddMs fidvet hy! f or mani de

Boc: tert-butyloxycarbonyl
5 Bzl: benzyl
DCM: dichloromethane
DiC: N, N-diisopropylcarbodiimide
DIEA: diisopropylethyl amine
Dmab: 4-{N-(1-(4,4-dimethyl-2,6-dioxocyclohexylidene)-3-methylbutyl)-
10 amino} benzyl
DMAP: 4-(dimethylamino)pyridine
DMF dimethylformamide
DNP: 2. 4-dinitrophenyl
Fmoc: Fluorenyimethyloxycarbonyl
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
hexafiuorophosphate
20 HOBt: 1-hydroxy-benzotriazole
HOSu: N-hydroxysuccinimide
Mmt: 4-methoxytrityl
NMP: N-methylpyrrolidone
- Pbf 2,2,4,6,7-pentamethyldihydrobenzofuran-5-sulfonyt
25 Bu: tert-butyl
TIS: triisopropylsilane
TOS: tosyl
trt trityl
TFA: trifluoro acetic acid
30 TFFH: tetramethylfluoroforamidinium hexafluorophosphate
Z henzyloxycarbonyl

Unless 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,
independentiy, hydrogen or the side chain of an amino acid (e.g., R= CH; and R" = H for
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DNP: 2, 4-di ni trophenyl Fnoc: Fl uorenyl net hyl oxycar bonyl 15 HBTU:

2- (1H benzotriazole-1-yl)-1,1, 3, 3-tetranet hyl uroni um hexafl uorophosphat e
cHex cycl ohexyl HOAT: O0-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyl uronium
hexaf | uor ophosphate 20 HOBt: 1-hydroxy-benzotriazol e HOSu:

N- hydroxysuccinimde Mit: 4-nethoxytrityl NWP: N-nethyl pyrrolidone Pbf:
2,2,4,6, 7-pentanethyldi hydrobenzofuran-5-sul fonyl 25 tBu: tert-butyl TIS:
triisopropylsilane TOS: tosyl trt trityl TFA trifluoro acetic acid 30

TFFH: T afdyagmd Qa(a R rﬂév 04 RIS i mRexafhtior ophosphat e Z:

benzyl oxycar bonyl Unl'ess otherw se apparent, abbreviations g %; AI a) of
am no aci ds iMkehrafers dpsz NydigparbeR AReHPr 69N1RIRIEY qneyet Mo Garbon atoms

- NH C( RiphBre) mtedRiple WaRtss rétc%s'?‘nfj d%se‘ﬁﬁ(éh*elfémedl Bﬂ%@ﬁéj%ﬁnﬁy ﬂﬂ}édélﬁgen or t he

side chain of an amno acid
and R HEJrosEbPhioRe ey PSr?H%"S‘F%”%@BW{” ong I?{/Imor? Q’@PQGT 8§ gy'ﬁédr ocar bon

group cemupkhi ng one or nore carbon atoms, where multiple carbon atonms if
D esent AT C LG RO 1 ah i or BYRL BEPRRR u AT O
" Subst i hydrecarabik gloup red exptaded vaih cﬂiel«ylmwnhe;ub&tmmtES@ectm)fremhyei gogen at ons
cel ect c@TTURpEhEraLg ©dBRE EReE G P B 2R ok L P e or 1 ne.
brom ner Nid@H;,i -bidi:ne&)4,, aliPHsubsiNjted 8Hh *+ NHQ haioghms:HB),Fg, -[Q:QZ—JS, -QCF2 aadkyl
") o 700 Iifebd P Inn i 40 G oSty e altert the
pr esent prefhece of -(CH,)o..-COOH results in the production of an alkyl aC|d Examples of alkyl
acids containing, or consisting of, -(CHz),..-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,, -NHCH3, -NO,, -C4_.; alkyl substituted with 1 to 6 halogens, -CF3, -OCH;,
-OCF3, and -(CH)o.4-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;, -NHCH3, -NO;, -C;.,
alkyl substituted with 1 to 6 halogens, -CF;, -OCHa, -OCF;, and -(CHz)..-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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presence of -(CH2)0 4-COOH results in the production of an al kyl acid.
Exanpl es of al kyl acids containing, or consisting of, -(CH2)0_4-COOH

i ncl ude 2-norbornane acetic acid, tert-butyric acid and 3-cycl opentyl
propionic acid. "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 followi ng groups: am no, amdo, -0-, or carbonyl. In different

enbodi ments 1 or 2 heteroatons are present. "Substituted heteroal kyl"
refers {a.a slaﬁﬁrerog%géelw lan\ﬁ'fb?rrﬁfrébeﬂn%x%%plggr@f BOERARR pRdrGITS1-RdpH:

hydr ocar bon grou e replaced Wih oné or nofe substituénts sel ected from
t he gro@pﬂé@bﬁ%ﬂlb Jeqdake) GfP'”@i&'Ieog?e'W’de(ZPfee andf Pggkrarenec Mndr sRstituppten@fe, and

| odi ne) selegéld i T@gmu@'&onm% of W%ky! %lk&} Ralddery [i.eS Uptihd ut ed with

1 to 6 hal ogens, - i fferent

4-
enbodi nﬁH?%"el braming, g}d ’Qd@%s@'i"tmt‘g"'a?‘\ﬁ*z rh'%%e?it? a'“%lsktéfﬁ%te‘?wglf‘ rs to a
hydrgc a&b@ﬂhaégaﬁe r@ﬁ!,e _OeFQf add\QCeL), MeOD 1 afh b@ifksreh 8MBodiMaAts Othe rapyIe
car bon-car bon d bonds are present. The al kenyl hydrocarbon group 25
may be §‘E”P§'F’@Ht13h%|%46’|'"' #E¥RY n one or nore branches or cyclic groups.
" Subst i t ut ed" gk ey befersed an Salkyd’ ;aunec&itd@n'xakyl\nher ein one or rmre hydr ogens

are replaced wth one or titu s sgl ec rom roup
consi sti ng o&’h‘?&@o@%amkﬂf’ aé:'dr’n?cf ‘%rﬂgegctﬂ %r? de ﬁ?%({ﬁ%ove Todi ne),
- OH, Cblt theSH—terﬂNhﬂ% of- NdeBound\GRthe- idler&ion ail tlsydndsu;ltmidl that ’é‘@t lmldahle to 6

haI en (RO_BE - OCE3 ) 0- 3

@ WEH%V is a%c 5d3p e ?8’85?“?%3‘3?\4 gagir‘ga %r%sggﬁ% ple&,&’e ?Q er S ttdo an
opt i onabbyd isibrstddthefeskndhe patiiian carbpn wi the imidataedng @rrméthmad@a dasp@inng a
conj uQaBP%eDam eg%ﬁoﬁmsgdén%ﬂa ﬁzloﬁ'ﬁeab en\ghéjrg Hhe édégﬁeﬁpg}nﬂ‘%aéﬁg iorp-f used
ring systens R es carbocyc |c aryl, erocyclic aryl and biaryl
gr oups. trppteplerrall- Vp) anthivedmidazolg npidty &y Pigy, tisnéerainusi aidhe mmnside woald at ons
for a h aryl are one or 34 nore sulfur, oxygen, and/or
ni troge%bgﬁgﬁg IFgglsof aryl include phenyl, 1-napht hyI ,  2-napht hyl, indol e,
qui noline, 2-im dazole, and 9-ant hpjacene. Aryl substituents are selected
fromthe group consisting of -Cl4 § , -Cl4 al koxy, hal ogen (i.e.,
fluorine, chlorine, bromne, and ijodine), -OH -CN, -SH, -NH2, -NO2, -G 2
al kyl substituted with 1 5 to 5 haliggems, -CF3, -OCF3, and -(CH2)0_4- COCH.
In di fferent enbodi nents the aryl_ contains 0, 1,2, 3, or 4 substituents.

"Al kylaryl" refers to an oi hed tq n aryl . When a non-am no acid
i mdazole noiety, (e.g., le g i s present

15

For clarity, in the written formula for such a compound the presence of this bond is
indicated by the Greek letter "W" alone in parentheses. For example, the written formula

H-Inp-D-Trp-D-2Nal(¥}-Pim denctes the structure:

20 The present invention includes diastereomers as well as their racemic and
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at the Cterm nus of a conpound of the invention it is understood that the
I mdazole 10 noiety is attached to the adjacent amno acid via a

pseudo- pepti de bond, wherein a bond is forned between the position 2 carbon
of the imdazole ring and the al pha carbon of the am no acid. For exanple,
in the case where the adjacent amno acid is D tryptophan (D-Trp) and the
I mdazole noiety is Pim the Ctermnus of the peptide would appear as
follows: NH N HHN 15 For clarity, in the witten forrmula for such a

Clorrpouﬂﬂasbh@d Fbrnﬁﬁlﬁjm@m'@:ﬁy bﬂbsfobfﬁldshrﬁlin iaﬁéibg‘eabﬁd c@rﬁam@aarﬁﬁkmhﬁtﬂ—er "W

al one in parent heses or exanppl e itten fo

4 o~ DD SHGNET Gy orPRF i DB RETertoctTing: SqR BEsRtR 2 98D K N 20
The presembgamMB@meﬁmkm&#udes diastereoners as mell as their racem c and
35 resol ved ntkpﬁg all%: pure ﬁ% the gp can_ c n

D-ani no aci d5T0 tecafifh8ae ds 0% 80 REF1I8A ?W@F'@% AP E t'\f/l am no
aci ds pakglemting acids gbramirionacidenahdigr ane ot herd labaladtanome asds Pnaficing ed

dor | val | 488 brli205 flind ol DAL AN ACHTE SPa R AR CRT! Aoty ©

al kyl -am™no aci am no nd/ or  one’or nore ‘ed amno acids
(i ncl udfenyative Ilraimlt@dthﬁealmramno@f an i roidagi dmning a¢id|desivatixeiwith aci ds, or

a 13- a%&gcﬁﬁlbngelAEkﬁp@lﬁ%f o%@cia‘b?é ﬁa\f)%lgl; lﬂgthéitlLﬁﬁiné%%ntaletngyrﬁétkconanﬂf an

am no acl amno acid derivative det ect Exanpl es of
det ect amidioactyselpBelsnBothdee tyosriohlebeband theppyitian ptthedakpl cemgffed@pige | abel s.

Bot Iy t hgctt\/)fPeLaQ)taIsl SReld Q@gelteagd R Jﬁdsﬁlﬁn&f sbhe ﬂcﬁ‘@@lsuﬁsiéht%f!)t %ﬁér f@gal og 10
aCtIVIty Label s shoul d be sel ecte ositioned so as not

subst andftiity ¢f Hiet erelimanaleg gl W@H%freeerpéorgﬂih%@ffﬂctéﬁél wt%ﬂart'ﬁ*ée' @ng

recept Obesn-gheorebﬁl%ﬁﬁ alfivitd dBRdel getb@tindRahg abshys Qﬁééshhﬁ@ gRilig Reslityn
act|V|tgncan be determ ned using assays neasuring ghrelin activity and/or

bi ndi ng2"¥OTR Rt i ng group covalently joined to the C-terminal carboxy
group reduces prdtéeting group covalently joined to the C-terminal carboxy group reduces the

15  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

20 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

25  inthe 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

30 et al, in Molecufar 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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15 reactivity of the carboxy term nus under in vivo conditions. The carboxy
termnus protecting group is preferably attached to the a-carbonyl group
of the last amino acid. Preferred carboxy term nus protecting groups

i ncl ude am de, nethylam de, and ethylam de. Exanples 20 Exanples are
provi ded below to further illustrate different features of the present

i nvention. The exanples also illustrate useful nethodol ogy for practicing
the invention. These exanples do not Iimt the clained invention.

Synt heségmh%'ggglg%gggﬂggga%o geﬁr%%gﬂ on can be produced using the

techniq In the exanpl'es herein as well as techni ques that
are wel | knoWhe sebstitventiRt of the pbeuedapnea (Amsybprétaehesicortlesfrem aminezrT GHRP

anal og ganyhenahemnGa b ¥id %y, ahﬁﬁggnrmcﬁ%dsykmt nanE zed r-oaeféarﬁaél fiigd.

Exanpl es of techni ques or synthesis invol vin

i ntr odugtoues o éCnEF@JI Ak may dei ftashed sging rawt'é%ﬁﬂ‘é?@’bn%h’fjr%@i‘ﬂl c acids
are fpro? ?Q !ag 3 %Bﬁﬁdro%fk&p%af ra%oﬁé)'a‘itablﬁbdvﬁbﬂﬁ%auctﬁe Qil@lbﬁonJ ohn

Wl ey, nmbrook et at, in Ml ecu]ar Laboratory

Manual wﬁﬂr&'reaetfreeﬁwdreasy grogp s prgteniadyyih’ at%ﬂ@ﬁ%r@cybweges eisge‘éOETechm ques

f gr Chemaga:le MBhEE Y So@fing Thy/ PEPLLIEEE gAIFE CAICED tyhd frek BENME Hfithé he art
ee e.

Vincent ipn Peptide and i ver
Dekker 99[@@@' §MiAGac %}hﬁ‘l'o)%ng ﬁé:oﬁ‘é’%‘?c{jr&smoﬁhc%l"g? rrﬁ%'r‘%'leﬂtﬁ O\évé’ﬁ&otgépr epar ed
by st and@rad.dsaﬂd @hsph@sﬁcanemund@e Y miethgiene .chlcBide forealgut ofst evar tf, thd. M, ] et
sis (Pierce 984, The
sub%q i t 8‘?1?0‘ cog%alr{sh%‘?%s gml’%rg Py )gﬁﬁé}bﬁy@ “S'i‘c)f?p@%‘ ?fctag'dt h%e%f %1823 ani ne
of t hechitieg siharéd baperfomad withlay adtiiionkiBdnatat dypidsickisakhlGBT.t he art. For

exanpl e, al kﬁéﬁmo%r %lrlﬂ]%l-’l?/\?rr%m afsch%g)a%ldwere sg&KeQ Bt&‘%@% gﬁhn@g

reductive al ation roups roxyal kyl ,
may al son @ ACiFaEQﬁSeMUEBIQIenQIOWMUIBF \Sefn*é.lewwratﬁd@ﬁnce\% hermFedhhdofipdke, hydr oxy

group i grfagﬁﬂ:ﬁ pzeMtﬁsq?lFov@mmg %ﬁl@snzeﬁ%ﬁ Fo%l"atﬁ'?me@ 18 perfoffy the MBY be

attache cou ree acid, he free am ne of the
N 1%r anHQW'ﬂarﬁ?ﬁF@O’aéi/@Ie [\ %h'ﬁ@gW*EM@ PfélaéTddfF @%W'ﬁ) \4@ trRMQViRg FaYeC

equi val sméct.ﬁé Fm.ih%% Erpeﬁd.ﬁélrmﬂpdom kSPRICMH £ Xr0dinl 9)dRashinget hyl ene
chloride for a one hour. free acid contains a free ﬁ dr oxy

group, Wit DMFpH‘?)F@P@WdH@rFW?ﬁ%B‘PBﬁF'S f%fc‘ﬁhoat r?%?@%at”@dﬁmq F?f@ses"r‘fﬁul d be
perfor nBﬂdePd’by%Brb@dﬂhiHbgDﬁt) andTlhgdror@isnyatienis (1edBHCR (Happédrg of the

i nventi otnp%I so can be and were synthesized in a parallel fashion
20 Examples 1 - 65
Each of the reaction wells 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-impex International, Wood Dale, IL;
SyntheTech, Albany, OR; Pharma Core, High Point, NC) were used: Fmoc-Lys(Boc)-
25 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
30 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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on an ACT 396 Multiple Bionolecular Synthesizer (Advanced Cheniech,
Louisville, KY), ("synthesizer"), as follows. The synthesizer was
programmed to performthe 15 followi ng reaction cycle: (1) washing with

di met hyl f ormam de (DMF), (2) renoving Fnoc protecting group with 20%
piperidine in DM for 1 X5 mnand 1 X 25 mn, (3) washing wth DV, (4)
coupling with Fnoc amno acid for 1 h at roomtenperature in the presence
of diispropyl carbodiimde (DIC) and 1-hydroxybenzotriazole (HOBt), and (5)
repeating  sthe éptf(d%g n@F@%b@éd florn t1fPresRAY tpéanhg@her ﬁé}%é %.mtrﬁs%ont ai ned
0. 0675 mmol R de MBHA resin (substitution = 0. mol /

Novabi odfiaprorsisiams EgB) indafluorgagetie gicidoMliFiy (Favel aaf FR@C“%YVE'Q 3tNBYEbi ochem
San Di eggy &ﬁurﬁ%@@hl'ﬁl’ﬁlﬂéslmﬁg Rt dveB My filtkhied. Eadnerittratb was%(l[]feﬁqa_%h

Al bany, Of harma Core, High Point, NC were used: Fnoc-L e’gH@t& 25 OH,
Fnoc- Phéloyith @Hﬁdnﬁqeﬁwﬂ@q ’fu%@em@w@s RERFIPITEiR - 985D e Vg, ©

-|I:_r p(g_?_ﬁ)a?gﬁae SRS hate @éanféﬂﬁﬁo;ﬂ% pk’%‘p]t&%&%lﬁé@@é -ar?ﬁacFH:erbé'\AEEBl DO?‘L
noc- Thr no - OH,.. Frioc- - OH,
Fme. D B 470 B isaP L BAAT Bhe POV E6E ). TERAHHBEIORal BRoe. at no
aci ds V\/&ﬁjdélpﬁ@dﬂctsadas dor (lﬁh 3 ré\l'eﬁsﬁ-pﬁalsémre}:fard'ti@tl-lﬁm g a aelxm}ne(nd ]15 It ge
concent r.atj.on t syl ti c amn our ,fo

excess Egtz ),OQE.W” onﬁ[btqﬁg %TO?GIQ%O]I_%%%% fqzlf)ﬁl?gcréﬁ?w “a®d was
used f okolemalwascutpd vty a iDL drédiét fromo85% @\ @dﬂﬁ%)fa t0 28%N\ BhaC78®BIRINi on i n
DVF), g wag 8%99\/&9% foQ/eéaB Cé’flb%lrjnﬂ d{ ﬁ%%@b&o@&gg%%&g‘éﬁéb%s DR 'Igfje@t ion was

per for peri resi 37 The

pept i descatemltffledwgf&vwiﬁor @M tThe fragtins vimye checkei by aﬂﬁﬂe‘thaébf’l-@@ﬂdémsﬁs with 8%

triisopr r (1.5 nL per reaction
wel ') at 8@%8% ﬁprg;[)lr(ﬁ')uc{ \Qe?rte do%{?%%%i%ﬂﬁﬂﬁo?lﬁﬁfﬁdatg r ermved by filtration.

Each filtrat é’lﬁ\msfad@@dﬁf@@l 18% tog 1 %andwyrity et gfsh of kxamelen riobuyeetdsde. The

resul tipg {o%é%%b Ql'pBﬁ‘TaﬁaIWba@ﬁ@hct%%si‘é’aﬁiegﬁélgﬁﬂap {Hshtion %ﬂaﬁl,s %B@ctﬁﬁr{éf@nt S were
decanted fromthe precipitate. precipitate in_each tube was then

di s38l vESMP) rdelyaioray Berfﬁ_weaﬁad d:iblsa!tve@ RletrlaRarghts Yer i agrﬁ%mem

puri fi calith@BicAbtcdMoledlldtdRightd THE hSsunesreitRlcalin Palll€y, @ERe Phase preparative
HPLC using a colum (100 X 21.20 mm 5p) of LUNA 5p C8(2) (Phenonenex,

Tor r ancEXPRFS 685F%each peptide, the colum was eluted with a |inear
gradi ent froex&hpfedsando hefs BntresZb@méecadidy b Bliowing®rddedaien with a flow

rate of 25 nbb@ {b %p‘éﬁ? & OJQ% Tfﬁm%%ie‘f\ah\?ovaglochem V\@an D%Ié(z;/ooTFééllf? in
20 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 m!) was added to the solution and the solution was stirred
for 30 min. at room temperature. Cesium bromide was removed by filtration and the
25 filtrate was concentrated in vacuo. The resulting concentrate was dissolved in xylenes
(45ml), NH4OAc (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").
30 Scheme 1A
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acetonitrile/water (80/20, v/v). The fractions were checked by anal ytical
HPLC and those containing the pure product were conbined and | yophilized
to dryness. Yields ranged from13%to 71 % and purity of each of Exanples 1
- 65 exceeded 94% based upon anal ytical HPLC anal ysis. Electro-spray
ioni zation mass spectronetry 15 (ES-MS) anal ysis was perforned and
observed nol ecul ar weights were in agreenent w th cal cul ated nol ecul ar
weights. The results are detailed in Table I, below Exanples 66 - 69
Exanpl es 66 - 69 werge synthesized according to the foll gwi ng procedure.
l.a. BOC-(D)-Trp-OdN4.0Qg, 13.1 | ) (Novabi ochem San_t™.ego, Calif.) in
20 et hanol (36%%2@3 ( 14g 6.57mmol e) in waer m) were
conbi ned and the was<sW I l1egk, st i | a hom)genus Xt ure was

obt ai ned. Sol enté-v\ere renmoved in vacug an eS| due was dissolved in
DMVF (45 ml%l = tophe S Q?N@%AQ 1 _ ) was
added to € soltution and the seol uti Rbnias st Ped Hfor Q’ m R/ _dt room

temperature. Cesi umroni de was rem)ved by filtration &Nd”the 25 filtrate
was concentrated in vacuo. The resulting concentrateas dissolved in
xyl enes 1b(45@%)npowq)ﬁ‘c(4bér%g)1m@§ dBR cRdd8gng %ngll)&l% (?f%lﬂﬁdrégbeﬁ@%ci’aeat ed at

reflux for cool ed sol uti on was washed two tines with saturated

NaHCOB §UTAIt (BBW digoiempetiang (Okdh (Bmlk and dtisarsmrylsiaeec(TIPThe! #alufiteg

Oor gani ¢ i @¥@ forVee Rt tﬁb%ltﬁ%nfv{réslibrﬁ:@ﬁ@éf@@ Qﬁﬂ&pQYStr‘éQm ¥i Bitrblgeh. Tithe( 77%9 of
i nt er nedi ate 1A depicted in Sch %(‘Wo\mound 1A" 30 Schenme 1A 38 H

H /%\ Esiquewss disyghsbiBddCH (4\0N')NW\aSh BRI AN d ¥¢HHRA Xyl enes
HN 1A NaHcGanpomndadd\tietOdimas) oversNaiell, as kesld usbdlgtioh 61 Helin@raédiate

trifluoro cet c acid ( dICh| or onet hane (DCM (8ml) and
triisopP Fts B gﬁ%‘c%?l'%h‘%ﬁ OWAfter nmixing for one hour the solution

was concentrated under a stream of nitrogen. The 5 residue was dissolved in
DCM (40nl), washed two tinmes with a saturated sol ution of

10 Scheme 1B

H H
N N
S\ Z ) S\ Z >
s 1)TFA/ TIPS/ DCM .

Q
PN _N : _N

i H

1¢c.-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

15  used for each of example 66, 67, 68 and 69 was as follows:

- Ex. 66: FMOC-D-2Nal-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, 1L}

20  Each of the immediately foregoing amino acids was pre-activated with HOBT (46mg,
0.30mmole) and DIC (38mg, 0.30mmole) in DCM (5ml) for fen 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
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NaHCO3 (40m ), and then dried over Na2SO4 to yield a solution of the
internmedi ate product 1B, depicted in Schene 1B, below. 10 Schene 1B HH N
N O) OMH 1) TFA TIPS/ DCM ~Y/ [~OH 1 H2ZN N 1A 1B H 1c.-f. The forgoing
solution of the internediate product 1 B was divided into four equal
portions and coupled with the pre-activated HOBT esters of FMOC protected
am no acids, as summarized in reaction schenmes 1C, 1D, 1E, and 1F, bel ow.
The amino acid 15 used for each of exanple 66, 67, 68 and 69 was as
follows: - Ex. 66: FMOC-D-2Nal - CH (130ng, O0.3ommle) (Synthetech Al bany,
Oregon) - Ex.,67: FMOC-D-1 Nal -OH (13Q 0. 30nmol e) (Advanced Chentech
Louisville, K - Ex. 68: FMOC-D- Bal - (132ny, 0.30 e). (Chem | npex
Wod Dal e, | X, 69: FMOC- DSer ( Bz (1 24ny. 0. 30 ) (Chem I mpex
Wod Dal e, | 28/ Each of the i med f or egoi am no i ds was
pre-activated with HOBT (46ng, 0.8 bl e) | andy DI 0. 30mmpl e) in DCM

(5m ) for,+en_snut efore addition to 9 N of the
f or goi ngersoI utig e internedi ate pr oduzg 0 N eaction
was then all to proceed for 30 mnutes a enperdture. Scheme 1C
SO HHOHZN T / \ | Oyrarbc-phiildny FMOC- D2Nal - OH/ BT/ DIC DCMIB 1C 40
Scheme 1 DHH HOBT/ DIC/ DCM

1B 1C
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H HZN OyNH 1 N\ FMOC-D1 Nal-OH HOBT/ DIC DCM 1B 1D Schene 1E HH O
AN YIHY HZN7 O /INN7NH HOH FMOG-DBal-OH S HOBT/ DIC DCM 1 E
1B\ 5 Scheme 1 FH NH \ NHZNN/ \ / OYNH N OH

FMOC- (OBzl ) DSer-OH 1F 1B HOBT/ DIC DCM/ \ 1.g-j. The FMOC group is
removed from each of the resulting conmpounds 1C, 1D, IE and 1 F by
addition of tris(2-am noethyl)amne (0.9m) to the respective reaction

m xtures fromthe previous step and mxing for 30 m nutes at room
tenperature. The reaction 10 m xtgues,centaining the debl ocked conpounds
were then washed three tines vvith_P%@—p‘H 5.5 phosphate buffer (1 Or). 41
The resultingi free am ne sol utions werestqupled with pre activated HOBT
esters of r BOC protected am nog as followsl - Ex. 66:

FMOC- | np- OH , 0.30mmol e) (Chem | ppgx Wood Dal e, fL)

FMOC-D1Nal-OH/
HOBT/ DIC/ DCM

" . OQ

Scheme 1E

28 ﬁ@

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

1B

O 9 5
et OO

FMOC-(OBzI)DSer-OH/ 1F
1B HOBT/ DIC/ DCM

1.g4. 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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- Ex. 67: FMOC-Inp-OCH (105ng, 0.30nmmole) 5 - Ex. 68: BOC-Inp-CH (68. 3ny,

0. 30mmvol e) (Bachem Torrance, Calif. - Ex. 69: BOC- A b-OH (60. 6ng,

0. 30mmol e) (Bachem Torrance, Calif.) Each of the i medi ately foregoing

am no acids was pre-activated with HOBT (46ng, 0.30mmle) and DI C (38ng,
0.30mmole) in DCM (5mL) for ten mnutes before addition to the appropriate
deprotected am ne. The coupling reaction was then allowed to proceed 10
for one hour at roomtenperature. Deprotection - Conpounds 66-67. The FMOC

group was remageésitingmdelening estidrisngert Molpl i AitE Gk Bt AR DB ebt¥rsaddi ti on

of tris m xing for 30 mnutes. The
debl ock&ﬁFm%rfﬁlﬂ% P%@?Cée%éwgaa% I‘aégghol Wies with 10% pH 5.5 phosphate
buf fer (16ri§6: EMDC-e- (DIHl(ltESnm odairsolsigCae®Ombecvadd @l IPr eci pi tate. 15

Depr ot ect E%%T F@g}}r@_gﬁ ﬁﬁ% gr?'Bhe cﬁgckpr otected conpounds were purified

by fl ash roma ed for one hour with TIPS (0.50ntl),
TFA 5( 0. 58ri168: BOE- ID@P(ZM 76875ng),)0.30Reole) {Behgn dduetce, Gelife t hen concentrat ed

and driedg ylrkg)ehpgl%? szg %fd @&QE@QC#@T? ;}L.f] egﬂtdt he products in 5%

and 29% yre exa respectively,
and 15%Fank of Y ﬂmecﬂlﬁelycforqmotmgommngfaceixamﬂ pre- e@ﬂvaimj w&ﬁ,HfaB*ﬁne@ng,vel y. The

f g;gg%ggogﬁ,ga@taﬁﬁtn|erzssr|ﬁ§,ttg!»i¢r§rﬂgue§m§?éggf,rﬂﬁ RENLPRIrRIRRRRL SaFtRY | zed | N
ON O Nthg appropriaterdgprotepted amimg. Tine qoupimazZpasionNEsTheDRDVE)d PAFACEEE 1C 25
42 10  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.
15 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% vyields for the
20  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, 1] and 1J, below
Scheme 1G

/\/\),@ 1) TAEA O

2) FMOC-Inp-QH/
HOBT/ DIC

3} TAEA 1G

1C

25
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Schemre 1 HNH OHNaf HOO N1)TAEA HI NHN OHHM?2) FMXCInpOH
HOBT/ DI1C 1D 3) TAEA H Scheme 11 H HNOOH HO NH/ 1) TAEAH O
INl 2) BOC-Inp-OH S S HOBT/ DIC 3)TFA/ TIPS/ DCM IE 11 5 Schene 1 J
to OHAONO1l) TAEA HzN NH /~I~\\\\ OHN \ / 2) BOC-A b-CH OO0
H HOBT/ DIC 3)TFA/ TIPS/ DCMIF / \ 1J / Exanple 70:

H 1 np- D- Tr p- D- 2Nal(4W - Pi m Conpound 70 was synt hesi zed according to the
fol |l ow ng procedure.

Scheme 1H

H
Q H §
S\ C: S\ ( ?
HN 0] ?
O H H :
H : N ~

]
© 2) FMOC-Inp-OH/
O HOBT/ DIC
1D O 3) TAEA O

Scheme 11

T e %“ff@

&

2) BOC-Inp-OH/
HOBT/ DIC
3)TFA/ TIPS/ DCM

iE

5 Scheme 1J

O g o
‘ 5\_@ S 1 N
O HT\LH/YJ@ 1) TAEA JT \ELH/\}?\/)’@

2) BOG-Aib-OH/
HOBT/ DIC
TEA/ TIPS/ DCM
1F 14

Example 70: H-Inp-D-Trp-D-2Nal(¥)-Pim

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.

43
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10 2. a.1 and 2.a.2.: Conpound 2A was made in an anal ogous manner as was
Compound 1A, using BOC-D 2Nal - OH and 2- bronpacet ophenone as starting
materials. Steps 2.a.1. and 2.a.2. are summarized in Schene 2A, below. 43
Schenme 2A Br / / 0O1) CSZCO3 O4~N N O 41IN(+ 2) NH, CAc/ HN H O Xyl enes
(2a) 2.b.1. Conpound 2A (100ng, O0.242mmole) was debl ocked in TFA (2nml) and
5 DCM (2nml) for one hour. Volatiles were then renoved under a stream of
nitrogen and the residue was dissolved in DCM (10m ). The resulting
sol ution washed three tines with Séﬁg;ﬂgg&ed NaHCO3 (1 Or) to yield a
solution of Compound 2A in free amne form 2.b.2. The actlve ester of
FMOC- D- Tr p- ( BOC) - OH (153rrg 0. 290ommmol e) was preforned w
33nmger0. 290nmol e) and DI C (3

0

N-hydr oxysucci ni m de X

0. 290mmol e) in DCM @@ Adted one hour diisopropyl: S” renmoved by
filtration and the € mpgund ZAL‘fre ayyi ne)

sol uti on. TheO esul tin sol ut id ) t he

coupl i ng,:J\e vved+t o] eed) NHQDAC 30 minutes. $ 5 and
2.b.2. are um*ria.l riz i n Schen 15 Schene 2B O 1) TFN TI PS/ DCM H

O ONN1- 2) -DTr OJNfI-O 2A\ N2BH 2.¢c.1 Conpoung¢aB was debl ocked by
addition of tris(2-am noethyl)am ne (TAEA) (O. 9ml) to the imedi ately

R P R e T R
5 DCM (2ml} for one hour. Volatiles were then removed under a stream of nltrogen and
the residue was dissolved in DCM (10ml). The resulting solution washed three times with
saturated NaHCO; (10mi) 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, 0.280mmole) and DIC (37mg,
10  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 4ml and the coupling reaction allowed to proceed for
30 minutes.
Steps 2.b.1. and 2.b.2. are summarized in Scheme 2B, below.
15 Scheme 2B

o /“ .O 1}TFA/ TIPS/ DCM
)L ; N
R 2) FMOC-DTrp-OH
o s HOSu/ DIC/ DCM

2.c.1 Compound 2B was deblocked by addition of tris(2-aminoethyl}amine

{TAEA) (0.9m]) to the immediately foregoing coupling reaction solution and mixing for 30

minutes at room temperature. The reaction solution was then washed three times with

20  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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20 saturated NaCl solution (10m) followed by three times with 10% pH 5.5
phosphate buffer (1 Or) to yield a solution of Conpound 2B in free am ne
form. 2.c.2. The active ester of BOC-|I np-CH (66.5ngy, 0.290mmol e) was
preformed wth HOSu (33ng, 0.29ommole) and DIC (37ng 0.290mvl e) in DCM
(1.5m ). After one hour diisopropylurea was renoved by filtration and the
filtrate was added to the 44 Conpound 2B (free am ne) solution. The
resulting solution was diluted with DCMto 4nl and the coupling reaction
was al | g 0 washed
iy co t ooyt BB 05 e sodiche PR oot pERr B B e e o Re2son.
Sol vent amﬁﬂﬁer@nﬁme@ﬁ@éwaw& teriogaed forsl 2cEent rat e was purified by
flash chroma F?eré’a(&hé{n rr#xtﬁregwas-rtlﬂ@n '\Aﬁ%ﬁ’éd’@\@é@firﬁey\@ﬁh deh W@@%WpﬁﬂeTFA
(2. 75rr1%)and TIPS ( mL) g; for 30 mnutes tiles were
HiFRS 1 OmY fr”é’aé't"i*cbﬁ"ﬁ’ﬁ NaHQy- ﬁhr@?t \é{as SEPRYEH B BFYgR A ANt he

removed
resi sluecg\@%n{rgtbtvwsqjuqﬂed/\wﬂ[bsﬁtchg,rma(t After centrifugation the ether
was decant ed_an resultin

purified 10 %E%H‘te}r@’eplﬁt%‘g@% %‘%‘P%‘ Sgﬁ'z'léts)rj Fg‘c(vtgei%"}')g?{gpbgg(gs )re1'hd2 c. 3.

are summmjl (Zzeﬂirhmfoﬁ@b@ﬂﬂﬁutég vdneiaawere Sehevael fdm thelreaction/mitfureliékidar bl H O X- H

NON\  2) Tl PS/ H 2B N 2C
o0 har Sign PRalogen pit Mefoaite wrSutiam i shEL Iy andteintRlof, o ary
skill i the dbertngs eedantesli argl thy médutingsofid e@e dubjested @ HBGGUS yiedd plrifed

dIS d gene ly nabove and/or to those disclosed specifically in
the¢ @88%85”@5 9reg/l:v‘y'gllé%s were the conpounds depicted in Table 1. TABLE 1

.W. Ml. WepleuH taynd 2202. BExd 203 asequemeeze(d@asch@)méml@)w (9 1

H-I np- D- 1Nal - D- Tr p- 3Pal - Lys- NH2 %M? 4 96
H 1 np- D2NaI-DTrp 4Pal - Lys NH2 7.4 99
) TAEA HO\WH Mo
SN
n N -
/\r O g Y O
3)TFA/ TIPS/ DCM \ H
N 2C
H

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 Wit. Purity
20 Ex. No. Sequence (Cale.) (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-2Nal-D-Trp-Om-Lys-NH; 753.94 753.4 28
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 8124 98
30 10 H-Inp-D-Bpa-D-Trp-Phe-Lys-NH, 841.02 840.4 95
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H I np-D-2Nal - D- Trp- Orn-Lys-NH2 753.94 753.4 98 4
np- D- Bi p- D- Tr p- Phe- Lys- NH2 813. 01 812.4 99 25 5

np- D- 2Nal - D- Tr p- Thr (Bzl ) - Lys- NH2 831.03 830.4 98 6
np- D- 2Nal - D- Tr p- Pf f - Lys- NH2 876.92 876.3 98 7

np- D- 2Nal - D- Tr p- Thi - Lys-NH2 793.00 792.4 98 8

np- D- 2Nal - D- Tr p- Taz- Lys- NH2 793.99 793.4 97 9

np- D- Di p- D- Tr p- Phe- Lys- NH2 813. 01 812.4 98 30 10

n
np
n

p- D+Bpa- PrlIi -PNAQ--BeaHR-1 §4 02 840. sdpg 45 11513 99
- D- 2Nal - D- Bpa- Phe- Lys: N2 85204 851.3 99 12

p- D1ZNal Hr:Ianp M- TP 8841279 659. 3 959783 H- | BF9B- 2Nal - BRTr p- 4Pal - NH2
79 639. 3H9IS DlﬁINdnED-m ~APd|IN,- D- Tr p- 3Pag5olMd2 659 .688.3659. 3 88 5 15

28 31§Na| IIJpID“I% - Eﬂ %ﬁ%wg?sg 38?5%67@9 178593 98
np- D1BNal HDnﬂ'-IDQBleIj-TPFII'IQheZNIBIQ75 748.2 9%3438 H | npsD32Nal - Dagr p- 2Thi - NH2
64.83 §q4. 2 H- Tr p- 665. 82. 665. 3 98 10 20
| np- Dﬁg IiEI EIQI’I%I %IEI% %@%A\‘"@a B%O%I%%H-I np%?' Nal - D- E¥ p- Phe- NH2
95.86 G95. 3H99p DRZNH-0)-Tigp-F2%-Réd, - D-Trp Phe-7MBZ5664. 8346@4. 3 979923
H-1 np- D, 5 675.2 9
H- I np- D- NaI BﬁI z'ﬁﬁyﬁ%ﬁmﬁp?m o5 76754%8, 15 5842 9
+ np D-Bal - B—ITITID@-ZTEIIHD—[ISPSTMJQQ 03 798.66532 26 665.3 98
al 793. 00 792 27
Nal | ??E ZTEI A S SN 2;358%%% o SREE D -DTrp *Phe- Apc- NH2
784.96 284. 4H98p Do INaHTL-Rip- R NElb - D Tr p- Ph@iORg6. NHD PBA306 78499 98 20 30

H-1 np- DyBal - I}EFI J@ré’éﬂfb WPN‘H £90.99 790. 43 263 31 6643 97

H Apc- D- 2Nal - D- Tt p- Phe- Lys- NH2” 801. 99 801.4 98 32

H Apc- DZPNal HEbf’H"leZI‘iaI‘rIﬁ Bﬁ'yPéler\INIzI 808. 02 80P72-899 336fp-Rnp-D 199

g%-?ggn 2TRLINNER2100D-Bp- o Lfs-RB, 34 H ARe0B- | Nal 7B7 &r p- PhegiH2 673. 81
25

a1

I
I
I
I
I
I
I
I
I
9.
I
I
I

imliimliiiliiilw

(o))

H-Inp-D-Bal-D-Trp-2Thi-Lys-NH, 799.03 796.4 99

26 H-Inp-D-Bal-D-Trp-Phe-Lys-NH, 793.00 792.4 99

27 H-Inp-D-1Nal-D-Trp-2Thi-Lys-NH, 793.00 792.4 99

28 H-Inp-D-2Nal-D-Trp-Phe-Apc-NH; 784.96 784.4 98

29 H-Inp-D-1Nal-D-Trp-Phe-Apc-NH; 784.96 784.4 o8

20 30 H-Inp-D-Bal-D-Trp-Phe-Apc-NH, 790.99 790.4 97
31 H-Apc-D-2Nal-D-Trp-Phe-Lys-NH. 801.99 801.4 28

32 H-Apc-D-1Nal-D-Trp-2Thi-Lys-NH,, 808.02 807.4 99

33 H-Inp-D-1Nal-D-Trp-2Thi-NH, 664.83 664.2 98

34 H-Apc-D-1Nal-D-Trp-Phe-NH, 673.81 673.3 99

25 35 H-Inp-D-1Nai-D-Trp-Taz-Lys-NH, 793.99 7935 99
36 H-Inp-D-Bal-D-Trp-Taz-Lys-NH. 800.02 799.4 a9

37 H-Apc-D-1Nal-D-Trp-Taz-Lys-NH, 809.00 808.5 99

38 H-Apc-D-Bal-D-Trp-Taz-Lys-NH, 815.03 814.4 99

39 H-Apc-D-Bal-D-Trp-2Thi-Lys-NH, 814.04 813.4 98

30 40 H-Inp-D-1Nal-D-Trp-2Thi-Apc-NH, 790.99 790.5 a7
41 H-Inp-D-Bal-D-Trp-2Thi-Apc-NH; 797.01 796.4 97

42 H-Apc-D-1Nal-D-Trp-2Thi-Apc-NH. 806.00 805.5 97

43 H-Apc-D-Bal-D-Trp-2Thi-Apc-NH; 812.03 811.4 98

44 H-Apc-D-1Nal-D-Trp-Phe-Lys-NH, 801.99 801.5 98
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25 35 H I np-D 1Nal - D Tr p- Taz- Lys-NH2 793.99 793.5 99 36
H | np- D- Bal - D- Tr p- Taz- Lys- NH2 800. 02 799.4 99 37

H Apc-D-1 Nal - D- Tr p- Taz- Lys- NH2 809. 00 808.5 99 38

H Apc- D- Bal - D- Tr p- Taz- Lys- NH2 815.03 814.4 99 39

H Apc- D-Bal - D- Tr p- 2Thi - Lys- NH2 814. 04 813.4 98 30 40

H I np-D-1 Nai - D- Tr p- 2Thi - Apc- NH2 790.99 790.5 97 41

H I np- DBaI DTrp 2Thi - Apc- NH2 797.01 796.4 97 42

H Apc- D- rhHn2Thi 6.00 80 7 43
H- Apc- D Qﬁr"E [B)E“Zi‘hﬁ Té@%ﬁmgg 5’%@ 03 811%2582 807.5 %9
H- Apc- D46Na| HmptrwlﬂhbDﬂy@Pm@ps@ngg 801.78988 46 489.5 98

H Apc- DyBal 02 807. 46 D1
NaI-D-Tr4§ PhEA CE:D %ESD%J@I%‘%‘ 8’% 5 98 47%&8%@: Dggtl%)[} Tr p- Phe- Apc- NH2

806. 00 805. sSHgPCc-XNp-[AIdlaPhe Napl\llblel Nal Sph&0Apc- NE20-811. 00 810.5 95 5 49
H Apg - DabNal ik zp%MJmE’hﬁ*zm M:lﬁp&hhzoo 81@15086 508kbépc- D196\lal-D1

Nal - Phe- Lys NHZ 813. 01 812.5 H D- Bal - D- | NaJ - Phe- NH2 817. 02
816. 5 960  52HHAnsd-1NakR 1 1Nal- Eh\%rHEPHE'z ?le§2%’17 02 81655 94Ap§%
H- Apc- DsBal - FM -BEPB-1INGEPNHARS R, 04 818.89799 10 56165 96

H- Apc- D-Bal - D 2Nal - Phe- | 81904 818.
H Apc- D5ZNal Hrﬁ\-F’Prbe?*r% '\%hﬁhl%’??@ %@'2679 2 @37%26 H ABLED. Bal - D®4r p- Phe- NH2
679. 84 639, 3H9%C-I§>Bal'E)AM Phé-hd-NB, Tr p- Taz1bld2 680. 838.680. 3 999 58

T 87,685.2 9 59 H D-Bal - s Tr p- Taz- NH2
656 65 B0, 2 é Eb%?ﬁﬁ%%&ﬁ KIH?Trp A 61
H- Apc- D52Na| HD;p'EFWNaIZDMrQZBI&G\H&S 680. 2 9B7963 679.2 08
H- | np- D, Tt pT 791.97 791.
H- I np- D° I%ﬂptp?agg AP Le 00 767, 5788520 64° (PRoc- D 1%°
Nal - D T5p- o Ao Nal-B o382 806, 5 99 65 680.AC- D- BBOD- Tr p- T82- Apc- NH2
513,02 §32. 498, §BaHbHAPoPAUR] - D Tr D(W cBb@/610. 7gg631. 4 997

15 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
20 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(¥}-Pim 610.77 611.4 99
67 H-Inp-D-1Nal-D-Trp(¥)-Pim 610.77 611.3 929
68 H-Inp-D-Bal-D-Trp(¥)-Pim 616.79 617.3 99
25 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

30 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 20%, functional activity
relative to ghrelin as determined using one or more of the Functional Aclivity assays

described below; and/or has an ICs, greater than about 1,000 nM, greater than about
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67 Hilnp-D-1 Nal-D-Trp(W-Pim610.77 611.3 99 68 HInp-D-Bal-D-Trp(W-Pim
616.79 617.3 99 25 69 H Ai b-D Ser(Bzl)-D Trp(W-Pi m564.69 565.3 99 70

H I np-D Trp-D-2Nal (W-Pim610. 77 611.4 99 Biological Assay The activities
of conmpounds of the invention at the GHS receptor can be and 30 were
determ ned usi ng techni ques such as those described in the exanpl es
provided below. In different enbodinents a ghrelin anal og has at | east
about 50% at |east about 60% at |east about 70% at |east about 80% or

at | easto@bRitor Wehief mtémalsoarwll Mihy thd ﬂe@édt&ﬁBh@m@M@by Riea&ibdeat er mi ned
usi ng one or _nore of the Functional Act|V|t a %a esqu bed bel ow;
AU dgeEs o

and/ or BAewaYYith repegtia dvwer BRGNS (R PACTRY tFEAT dBBYT 47 100
nM or &&%@H@dtddbﬂlévélbwtngfrﬂnﬂﬂﬁfm u5| ng the Receptor Bi ndi ng assay descri bed

bel ow. Wth respect to.l rea refer th di cat

| esser ampunf‘S$dy§ WF?@H%@C?@ %@W@ @CBY"HHF WH$ 'ﬁqgr{ec‘i‘i’g%raﬁ ﬂ;égslu??ngs :
t h;a Rbi G'Htsyrefeéqtﬂ' & Grap@enichbf tige &mce;ﬁtoaccﬁrdﬁsrrﬁcaegml elin lemirsiteaa pslyﬁﬂﬁldeecept or,

a fragment o e.re i.si.n I tid
AR S S e S T R T S e T o
t he assages thsHS heee@lSor 2 beghent tberea. ﬂrpwgmenmdetdw'r;m@mg a8 rgeeptari de

conpr | Shggfpemﬁﬂeg SRR e AHEMaih AL opmgﬁ%apaeg)hug réfheH A font ai n one

nor e ypepti gl ons no ound rivative of
such a jmohy@Bpt ledeptoorﬁordeswlva @—@qhe@eqﬁmﬁptldﬁocw@rgmm GHhatregfipils ghrelin

al ong Wl’rgé}ﬁgrﬂﬁhé%gl E ﬁ?foﬂﬁ%%%‘%e%?%?é‘ﬁ% Eeptlﬁg%o%ér@é:em or am no acid

sequence vol ve can be readi dentified using | abel ed
ghrelin or glﬁh%l@h‘ﬁ sf?tFElPéqu@raI”Oo@C'(f &ﬁ@@@@ﬁa‘ﬂ"%‘ﬁﬂ Bgsinding ¢a"f Pereadily recept or

fragmenigndddl & sfﬁ{ge%e@argﬁéha'cﬁsgh?é}m Qﬁ:cﬁ:@'d?)f@%tubﬁbl%@ﬂa%é dntiagrReits to be
tested to narrow down bi ndi'ng region. | es of such strat%r%l es

i ncl uderacestor rﬁ@gmﬁ”@oﬁ%‘c&fﬁﬂtl Qﬁ'@tqg‘%?gﬁ%'ht% %{BEJ'H¥ed1§’ SRPHOTRNIYS i'% PFengt h

starti ngshld bt &Wh the Dindiitfreglons Ekagplko®BP&ch| sﬁﬂ&ﬁdbsf ihelgienestngl f | onger
| ength fragnents are tested, a fra mant ﬂjn an be SHde vi ded
to furt AASErva: Egmeatsy Rt 1ﬁ YA 515 '%3?%9 ’gﬁﬁgr’f’ég “$ #%bi ndi ng

st udi eSté@;@tﬁ%bﬁg@ﬂé}@t&ﬁ@@nms ﬂgloh@@’(}eﬁf@thﬂﬁﬁ@mé’mshmtestadlajfrdigmmmbmﬂmg Bi ndi ng
assays

oSy SR Eb bR ) B AR o AR o ERRREA e 20
di fferefdr bmdn‘igestmlesxfandmrgwam g mgomhlearamubietqactdieﬁnmetso the GHS
receptor can b m%l é’s's cérpgg pseﬁ%lnlls?c{ 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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groups of conpounds that can be tested to identify the compound(s) binding
to the GHS receptor. In an enbodi nent of the present invention, a test
preparation containing at |east 10 conpounds is used in a binding assay.
25 Bi ndi ng assays can be perfornmed using reconbi nantly produced GHS
receptor polypeptides present in different environnents. Such environnents
i nclude, for exanple, cell extracts and purified cell extracts containing
the GHS receptor pol ypeptide expressed fromreconbi nant nucleic acid or

nat ur al hiter@GeWdrhl 89/ aRtekeisGorRas e aMkly 3b %Qprebé"ﬂ{eul‘é@ept&ofn £ ¥efinedeselit he use
of a purified GHS receptor polypeptide pro E&e l%/ 30 reconblagﬁ % means or
recHptp I Pe

from naBYRT ISP BekcaresAgsh i PeERRENY LERILEYTS Ff di ff erent
envi r ongwBlentiSEH GOM r@gp%r@és eHSinBeeceaiterns. P@{axumpréomwslﬁs$e&ptceenn bg for G;S
receptor active conpounds.is t u reconbi nant Xpresse
recept oPXPreRseAd" @ %EWCH%@Q%@@W&@QP&%B?W ﬁéorB?sf%’rtE sever al
advamt agrepoHoh @sekdressidh Védior, Whemipiiessarhd el doeptithoull the sexgefssioad cel |
system so .t hat a resE?’gEso to a conpound at the GHS receptor can nore

readi | y YO GNACEIRR d fromresponses at other receptors. For exanpl e,
the GHS receﬁbmenzagriorbeomm)updesse:&aﬁrignGHSaebéptdm aaivihu shfaaisitatdgkhRegh COS 7,

and CHO,not n?r rr%reh?( If ona% %]%%mﬁ? %sgagcﬁ% Ke &% @ﬂel%ﬁﬁ&.ﬁﬁél%’ﬁa%ﬁﬁ Or

wher ei ntht he oA CaMAE essi on can act
cont r ol in Seeresmigasshy pravisiep derr3dS resgpior nqwmg' heeifféptt@ﬁesé@@m RoUNgs jog

facjbital dag%?"{[%rﬂ b% hEedsfedlo Ei‘d {éfel thi kAAGE! ANRer@NRlQ0Ialds hg assay.

The use 0 unct 1 onal in a screening assay provides for
GHS recepegenisieti vity. The effect of test compounds on 10 such activity can

be measured gid dQRbiok Yactifi' X dEPhEasRéd AWRHET lifer@RHWARANQLSS @0611 as
antagoni sts. GHS receptor activity can be neasured u5| ng different

t echni qdelscingehchasge deééfttiaﬁa”Ué@r&Hﬁfﬁﬁﬁatloﬁ F fe @'ﬁ% el C|"1J11 H}e EHM®Pmati on of
the GHS s @fPEOtviticsD ahBr G IR tfiRelliaURPbeskbnasisl PréfeRSly, WHE G&cdplort he
intracel | ul ar nmessengers. Preferabl GHS recept 15 a |\f|H{ . measur ed
usi hgy t Bty d%lége%ﬁh'fﬁij 48ing Higein ‘H?és%ﬁ ngs ﬂf‘ﬂﬁeag'@a?‘tﬂ”gr ‘”&ﬁ?ﬁ lula Igﬁarrpl es of
t echni qegsmpes lof ksrbruésiwe&nawi it that art aat ben eapingye@dtto nemster 6aaz+
| U S 50 8L o5, LR B T B CHE gl PLglarepeert
enpl oyi reposteqpaitdims toch a®asqu@inGApr ataapte atamﬂlltlymemnrblﬁrmaecam@m?to (Button
at at, :rl'n%%gure%?protem agﬁ\}'ﬂp slﬁEKgﬁaeqﬂ (Button et al.,1993. Cell Calcium 14, 663-
20 671, and Feighner et af., 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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20 671, and Feighner at at, 1999, Science 284, 2184-2188.) Chineric
receptors containing a ghrelin binding region functionally coupled to a
different G protein can also be used to nmeasure GHS receptor activity. A
chimeric GHS receptor contains an N-termnal extracellular domain; a
transnmenbrane domai n made up of transnmenbrane regions, extracellular |oop
regions, and intracellular |oop regions; 25 and an intracellul ar carboxy
term nus. Techni ques for producing chinmeric receptors and neasuring

G pr ot eyo, Gk Pisd, n#&&mpem%@ RI2QY] fRebdsig boe eAsH qrealnﬁ@ edeadli onal
Appl i cation Number WD 97/05252, and U.S. Patent Nunber 264, 565, both of
whi ch  gysdunciiee iy malRsoPpismalesy as)itatiopet wisioht daipeiagiitagpg rﬂﬂ"&tﬁp?ﬂ?eo‘? GHS
Recept olyefyt, 'fﬂéxﬁtﬁtw%or_égﬁfe‘ﬁﬁﬁw & prRRALTUNEHOARG] RRATatiag aéRYSryOdT (Blsiedli N can be
used to_stinul at or._activity. Such stinulation can be used, for
exanpl efunctiers agpr Prktaling %‘é&%t'?f'”@ﬂse receptor nodul ation, to study the
effegt of gr m&féasmgr\mgm oB 86Fetitd &, be @il ¢ riﬁa)mtaml’ngsmaugl'y or gludeting a

ant agoni s leve a ect Benefi ci al

t
oFt a0p tugight o aeetistsal i 8y aos meruButhisEl F e Paudy WS g B
t r eat i ngndergsioyttieatvosrihat affe@idekigbt entappétiieeln addiicagomgxangde| @rmass,
i ncreasin ne, densi t treatin t n mal es or femal es,
facilit3gt" 8‘3 %’CQ@F’&%S dé"llsnandfcaclzclkgn? a%(%treaqusq gir%@n\,(\:’éewhlj wei ght ,
facilitatingUnaemeghtinageds inphydei thase havmg iaoridygveightcatiout 40Yengr hGé%overy of
phy?(?]c%ovf&ﬂ‘é%é 0o s | R kivd HrleRSnBRPE Inbofind M GEEAP fange diidd5as N

t OF I'te can mai ntai ni ng wei gt produm ng a
wei ght Masaﬂjpi@m tEMIga Bl meaawea@d%#bwﬁ eightéygighd catio a5id 'ﬁrﬁie@”ﬁ!ﬂeﬂé’m havi ng

a di Seaﬁﬁc 5t|ngLWQ@ggr9kl rérﬁ@@bﬁ@@tb?/ttﬁ@&qﬁfé @ﬂ'ﬁe@fﬁ"ﬁi ﬁ@fersorBl\/ﬂP:E@ste% I'n

addi ti on, arm aninals such pig ows and chi ckens can be
t r eat edYW heightwaigh Fatio. lirielpiRemigRE bym}%@ﬁ@g W‘?&Shﬁdbk'{%?&%‘-‘ AxifeAdYa body

wei ght ﬁ@@&u%@%f%elékﬁslﬁymeéps 209% el '%éﬁnaloﬁarfﬂé%dﬂrhdn@% ist farerdlige | oner
end of a "normal"

% %e or Body Mass Lndex ? neasures a
subj@ct cgn%r%to/%% £ "Nofma)” wight Gnbies afenpeley 5 PB‘P %lm. ght in
Ki | ogr agscdiinviates dichbba sejear &yepheibet gt body tyt ers. BM measures  your
hei ght/wei ght, rati p | t 'E determ ned by cal cul ati ng wei ght in kil ograns
di vi ded by ' in meters. The BM "normal " range for
humans i s gemeReddptor Bmdirgnsdsdered to be 19-22. "Nornmal " wei ght ranges are
well known inp the art an i nt C j ect age,
hei ght, and E\Od{}e?ilr%tton Igl o(lgﬂéﬁgalce%ss&é%ggﬁ%x%g ﬁlﬂﬁén %é'@d?nl:ﬁﬁan@ éHg

20  receptor

The cDNA for human growth hormone secretagogue receptor (hGHS-R, or

ghrelin receptor) was cloned by Polymerase Chain Reaction (PCR) using human brain
RNA as a template (Clontech, Palo Alto, CA), gene specific primers flanking the full-
length coding sequence of hGHS-R, (S:5'-ATGTGGAACGCGACGCCCAG

25 CGAAGAG-3andAS:5-TCATGTATTAATACTAGATTCTGTCC
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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1. Receptor Binding Assay A Preparation of CHO K1 cells expressing the
human reconbi nant GHS 20 receptor The cDNA for human growt h hor none
secret agogue receptor (hGHS-R, or ghrelin receptor) was cloned by

Pol ymerase Chain Reaction (PCR) using human brain RNA as a tenpl ate
(Cdontech, Palo Alto, CA), gene specific primers flanking the full- length
codi ng sequence of hGHS-R, (S: 5- ATGTGGAACGCGACGCCCAG
25 CGAAGAG Sand AS: S - TCATGTATTAATACTAGATTCTGTCC A - 3'), and Advantage 2
PCR Ki't (O optegk)r pilamgRAeRapr oduct was cloned into the pCR2.1 vect or

using Original TA C oning K|t InV|tro en, Carl sbad, CA The f | engt h
human GHS- R Yembsanse| ohgadieigagdt hadipg i?waaxﬁ Y ¥R %Qéﬁpéfeds OPnA 391
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cell | 0 f | e |1
cal ci uln{ne;e?ﬁBtSbH‘a%%m' Hﬁ&ﬁ&ﬂ{d(w %Ps_kﬁgwﬂgl%eg C'S@ﬁ\ %ﬂﬁroﬂg%s@I BFY)Sl ngl e
;:el I5 ;:I we&zmgsﬂ, ?lblsyéc)exmeemwglganhfee wel”né:‘lﬂﬁsﬁéd/\ml‘i?m b taitifegation 3@,0@@g|/ng

ransr e e ce n ciLonin d
i on 10 T8y nd iRl Peldh, feRaSSahfdtnl & i HBL ColBh R ZBRRUETEN o |
G418 ( GviaCy, afd et BSANdForNgsay 58liqRotsGHist RniBiwedé ipubstedywithvedbr aMes f or
radiol | g@éj}ggbl@ﬁg&gﬁw L& Sp&an MG, %@ér‘?ce@@&s@&?%@?’wgﬁgﬂ%%ﬂﬂb&at' on of

the for s expressing hunan T ec recept or
| n 20 nD. 05f mi @é witHbeleB0canpefing stesiCompaunda @r ihakineentipal piteod 6WEsPbury, NY)

(3 9%(8}) Inrag?a%’oT 35 ¢ ghé boBH& %‘ﬁﬂa%§§ s%ﬁr?te%r%h‘?@)etﬁ@eoﬁl @ﬁldcfﬁt'ﬂétfohf ugat ion

I nal pe ts were resuspen ed

Tris- Hcthrougdsrnfﬁlémﬁ les @@dﬁMngﬁburgaH@)owmw Ba beem preyioygly Soalfqdq*Uot s (0.4
m) werg 5‘3/9&&9&%@&1%%@/00109%3)!\/' THelARH ﬁbfeethbﬁl mésf?ébO@re@ dr@Dhith Bewiki n El mer

Li fe Sci ences nd wit hout of upl abel e

conpet i AlAUOESof @Qﬁﬁﬁﬁ%?%ﬁ-“ﬁh@ |aﬁ9é%’(%d??‘“”ﬁf‘°teé‘t‘m @'W'ﬂn S ?ﬂf@gat i on
(40, theidewd t(ab%éa)oghhélﬁlt&svve&, SR PRIRbE arﬁqﬁ@r@;ﬁelaﬁométe,e WyllldcalpK e

beei pr GAREUSPYOsakeaPFEiNe BGNG oy EITSA e e,
We(r]I eot Qo&/ﬁé ge&mdtﬁdwegeﬁcermeﬂsow AN gﬁﬁ:ﬁ Bbaa;lhegumm%rmb Cap-col d 50 n‘MdTI’I s- HCl
1 ters vas. ComHogtt By Igme Uy 2Ee ot ry (vl | ac LKB, 15 Gaithersburg,
VD). Speci fi 8. loivitc @gHWREeptef Medidteadntrarelltlat i€h™ (MatBizptdT el i n bound ni nus
The foregoing CHO-K1 cells expressing the human GSH receptor were
20  harvested by incubating in a 0.3% EDTA/phosphate buffered saline solution (25° C), and
washed twice by centrifugation. The washed cells were resuspended in Hank's -
buffered saline solution (HBSS) for loading of the fluorescent Ca** indicator Fura-2AM.
Cell suspensions of approximately 10° cells/ml were incubated with 2 pM Fura-2AM for
30 min at about 25 °C. Unloaded Fura-2AM was removed by centrifugation twice in
25 HBBS, and the final suspensions were transferred to a spectrofluorometer (Hitachi F-
2000) equipped with a magnetic stirring mechanism and a temperature-regulated
cuvette holder. After equilibration to 37 °C, the compounds of the invention were added
for measurement of intracellular Ca®* mobilization. The excitation and emission
wavelengths were 340 and 510 nm, respectively.
30 B. In vivo GH Release/Suppression
As is well known in the art, compounds may be tested for their ability to stimulate
or suppress release of growth hormone (GH) 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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t hat bound in the presence of 1000 nM ghrelin (Bachem Torrence, CA). 2.
GHS-R Functional Activity Assays A In vitro GSH Receptor Mdi at ed
Intracel lul ar i Ca2+ Mobilization The foregoing CHO K1 cells expressing the
human GSH receptor were 20 harvested by incubating in a 0.3%

EDTA/ phosphate buffered saline solution (25 C), and washed tw ce by
centrifugation. The washed cells were resuspended in Hank's - buffered
saline solution (HBSS) for |oading of the fluorescent Ca2+ indicator

Fur a- 2AMymnéeld! mﬁ*%QQﬂﬁb@@%u%utMﬁQ%?'|H§mlb@a¥ olPgais et bsdask oree g, iznoubat ed
with 2 MFura-2 mn at about 25 C. Unl oaded Fura-2AM waa renoved

by cent M9fggdhe sHcylaingeCHMaY bemsisemiied atne 9f i IRaMingifS pliss igRonan

t ransf egsfgark® tAGEINSRY Rfrhts MjeuBd Rith & Ebltvée ontrol. 2000) equi pped with a
magnetic stirri

rrechan m and eratu at ed ve ol der.
After equili §P”é{'laﬁ¥1r?°frl5’°§ Enay H%%éiﬁ?’g&}hﬁ'éa@ﬁw g*’*?%%?ﬁs?%%] A é%ce dded for
rreas?lr e@ﬂ&edﬁétlohnh vaeeThu &kompdindmby bezméd:tedhsuﬂ'dWremcélﬂlat i®dayaold eni ssi on
wavel engt hs, were 340 ang, 510 es
Rel ease;'J & AhP 9955 8h oL &%0 f %gﬂ%ﬂﬂﬁﬁ%f%g a%’%'n ?T{% rtwaé\lﬁ-l &%t est ed
f or thedéteabinkd btyetgq 1§tmnmﬂleata&er mJecde&s)mnaeddetaﬁ-l iyﬁ/elgnrowtshlnho’tEane (&
in vivo, Deghenghi, R, et al., Life Sciences 54, 1321-1328

(1994); Wftﬁg eH'éﬂo fal Application No. WO 02/08250.) Thus for exanple in
order to ascAdmaistraioconpound's ability to stinulate GH release in vivo the

51 npound %z?e&y@ dose of,
e.g %) 300 ﬁ’ﬁ{c&ﬁ%@d%ﬁ@% @%?ﬁ%ﬁ hﬁmé g]ag?%@r@gﬁ’été’rte?%§8§5je&5 m nut es
af t er i nfle@ttli\e)gwdmbe Rrorped éﬂéfeﬂfba@ﬂglvé\?‘eﬂ%hﬂ“ﬂ#qsa‘ﬂ%" kegvattnel@e\it Hhg sol vent

control ,repl-md r@[nﬂeyof a@ﬁ’m&ﬁﬁéﬂ% eFBY¥ePRal 55 ERLHTOBMbORI JF c@rlﬂbbur{cﬁ/rebé}'ne@nt agoni ze
ghreli nPi'nduced secretion 1n vivo. Thus a conp oun ﬁiﬁe I nj ect ed

subcut ak&oigede) @Wd@tﬁlﬁaé@r Rilagmagetigal dminigfgation 4 geﬁerﬁ aregpiBYiag! Ky oral ong

Wi t htghé%Tﬁe mfﬁbttérm M%ﬁg&ﬂ!bﬂgs%% 16e Edlgdrer Bd.ne@nadro, mg:g 15 )

m nutes _after injection and conpare ve injected wt
Ghr 68 nPAPSHES: ARG A8 MEOPE PG ea S BIdE DY (HATKED QBTG Ean  be

f or nul atvefcerDEkiREThA| SIgBY, Bﬁthto@walcﬁl&b& Bereby Msmr’ﬁgratdd&ygufmmemimvi ded
herei n al ong with techdﬂl known ,in the art. rpggég Q route of

admi ni strati ORF &RERPULS ﬁgﬁ"eawvg?tfo@cf? VY §SaRSERE o?s 88 oﬁn r'eacnes the
t ar get . Pruintiekitivaty hoteptdide neite (ihi thalforadiof miagdrs at iodsoliublegendisdrsiblee
provi degd oler]u‘:tsJ felude conventional non-toxic salts or the guaternary ammonium salts that
20 are formed, e.g., from inorganic or organic acids or bases. Examples of such salts
include acid addition salts such as acetate, adipate, alginate, aspartate, benzoate,
benzenesulfonate, bisulfate, butyrate, citrate, camphorate, camphorsulfonate,
cyclopentanepropionate, digluconate, dodecylsulfate, ethanesulfonate, fumarate,
glucoheptanoate, glycerophosphate, hemisulfate, heptanoate, hexanoate, hydrochloride,
25  hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, lactate, maleate,
methanesulfonate, 2-naphthalenesulfonate, nicotinate, oxalate, pamoate, pectinate,
persulfate, 3-phenylpropionate, picrate, pivalate, propionate, succinate, tarirate,
thiocyanate, tosylate, and undecanoate; and base salts such as ammonium salts, alkali
metal salts such as sodium and 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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exanpl e, Rem ngton's Pharmaceutical Sciences 18t" Edition, Ed. Gennaro,
Mack 15 Publi shing, 1990, and Modem Pharmaceutics 2nd Edition, Eds. Banker
and Rhodes, Marcel Dekker, Inc., 1990, both of which are hereby

i ncorporated by reference herein. The conpounds of the invention can be
prepared as acidic or basic salts. Pharnmaceutically acceptable salts (in
the formof water- or oil-soluble or dispersible products) include
conventional non-toxic salts or the quaternary ammoniumsalts that 20 are

formed, kgavth Jin fth@Mrt AT SRS icAT BANLIGHATIaAE May Dasesn rﬁ&ﬁi&f@b&ﬁm@f such
salts |ncI ude acid addition salts such as acetate, adi gate te
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succi nat e, tAdmhﬂﬁI@ed tiyhlaseyam%ce ortumﬂ}dtmnefornwiMiouﬂaimyabﬂ)ate@ar@ein@brbase

salts such as I nd
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| ysi ne npounds e 1 nven n can be admi ni stered usi ng di fferent
routes i ncl Tk agmpeulds afdhsainyerdipnimgiealse bf adminisiergd imintravennys (both

transmugggalhy- mf@'&&r‘l)"%tr’aﬂ&ﬁ@r@a@ %c&t@necﬂ% %@%N\/% 8F AfndUt AckiMsias, ¢

suspensi on can be prepared accord a to techniques well 52 known in the
d

art of pHarwaedar ifers V‘B}eﬁulaﬁ'tni’rbﬂer& eraWe(?B‘Pﬁa e igsiakipy seIUiiN d

cel l ul 0§@sﬂeﬁ§|oh FRSHel BN IMbH usifd Slikible AH- ﬂx.@rp&@@tmm ad:@lpfﬁbleﬁdlﬁlsnta
sus endi ng agent,  nethyl cellul ose as a V|s$g5|t enha

weé? enéf §?'v¢ra%%tichga5a%' 421, SORION AreRtallie SO BMeSLioe A Pe OFt%@éB'e

COWDOSI HispasingRy wetNgaind mﬁér@WgyégeaM lst[itfh dseétémlé asiend, dkeradaltst ineluBinghosphat e,
starch, %em um stgﬁ&at e ther. excipients, binders,

ext endePYTTICINI% %e”dﬁF’l ?Pgr@iy %‘?’1‘% M ln@aﬁ '%ac'%\dm nistered by nasal
aer osol or i 8hisdbdt dasnngi Cﬂfgimdarai arermeﬁee@blybeetpmmpai wdingfiolo acexantpgadorsas

o L OB PP an SRR BN AP IRE oo bbbk S LAPhEdc

preservgfel Ves, é sorp ion p om)t er Pt enpl oyi ng
f | udd oc aevristiits, of dmigidject; 1le end oyddngnistration; @@Irmﬂl lang hﬂ@etl@rfurmtlglro@f gieng

agents. Otggct CRURRUASRE: Pt BARRLIP BorfBdrRlhpigiRaadm ni stered in

i nt raven
Optlmai precision in achieving concentrations of drug within the range that yields

efficacy without toxicity requires a regimen based on the kinetics of the drug's availability
to target sites. This involves a consideration of the distribution, equilibrium, and

25  elimination of a drug. The daily dose for a subject is expected to be between 0.01 and
1,000 mg per subject per day.

The compounds of the invention can be provided in a kit. Such a kit typically
contains an active compound in dosage forms for administration. A dosage form
contains a sufficient amount of active compound such that a desirable effect can be

30 obtained when administered to a subject during regular intervals, such as 1 to 6 times a
day, during the course of 1 or more days. Preferably, a kit contains instructions
indicating the use of the dosage form to achieve a desirable affect and the amount of
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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bolus and infusion), intraperitoneal, subcutaneous, topical with or w thout
occlusion, or intranuscular form Wen adm nistered by injection, the

i njectable solution or suspension nmay be formul ated using suitable
non-toxi c, parenterally-acceptable diluents 15 or solvents, such as

Ri nger's solution or isotonic sodiumchloride solution, or suitable

di spersing or wetting and suspendi ng agents, such as sterile, bland, fixed
oils, including synthetic nono- or diglycerides, and fatty acids,

| ncludi gy QL ELL yE k- omhdIBR) BifiPRbd Bodi BLuRd i deab BLGH Hargigtapr m ned
taking rnt’o account facto own I n e art includin pe of

subj ect whrlsnof desml@’tforage’theméh%htof ligdtatiem dOdelisdal manp f&@ﬁ‘féﬁa??ﬂfn agf t he
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subj ect e desire articul ar conpound e Opt i mal

preci si tblﬁrﬂfweaweevndﬁgst@%&'@hwﬁaﬂ|'f'@ﬁ1§CQﬂe iRy 2R claies F@n‘@‘ée'lt'ﬁﬁt yi el ds

eff'§acbﬁaWbU&%&|céd)6‘th§Mééth@rﬂé&é&%uf@aify&ﬁsﬂ@dbdbased on the kinetics of the
drug's availability to target sites. This |nvoIvesa80nS|%Jedt§Fl on of the

di stributi onTheéEﬂI?'I‘h%F‘lSG‘ﬁP“ %@Prétﬂree'lef‘?ﬁeﬁé? NBRINIEPLSERtE FNONR ¥ dose for

a subj egfailbsle P BeLE dyit skif ethwesn Al Qatérsl pételﬁ’c()ﬁutlimaﬂitﬁlls satbjottetr per day.
The corrpounds of the inventi o can be ovi ded in fuch a kit

t ypi cal PyP! 'C%ttﬂ'i‘?&lt‘?%h%{ﬁ'“z%? f‘%@ B‘HBWGWG‘Q{WF& YE'? ﬁ]’eﬁsen*'rg’ admi ni stration.
A dosage form contains a suff@memmbadimnts of active conmpound such that a
desj rabl e ef ect c e, 30 when, adm ni ste during
regtf ar int e{t %ﬁ@ﬁt%%d att‘ﬁ %etﬂieﬁ%'gn%om&a eeﬁ]' Je%gr'ée;aﬁlgr:éﬂm&ehof 1 or
nmor e dawBh tRs en‘mlmbl yesceiptiont thecst,athas thms‘oneuomgodﬂscnwtnm igainfenged He use of
t he dos formt hi.ev r ff osage
Form t o e aren g EFTL R GaBo A Bl FPuTioRLbiEh i€l by g e

descr i begbeandednlaing. matluefaitsp&cas mdvméageSawdd inpdifieations bre within thagEms.ood t hat

t he term nol ogy which has been used is intended to be in the nature of
words of description rather than of Iimtation. Qoviously, many
nmodi%ications and variations of the present invention are possible in

i ght of the above teachings. It is, therefore, to be understood that

wi thin the scope of the appended clains the invention 5 may be practiced
ot herwi 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, patent publications and ot her
publications cited herein are hereby incorporated by reference in their
entirety. O her Enbodi nents
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10 It is to be understood that while the invention has been described in
conjunction wth the detailed description thereof, that the foregoing
description is intended to illustrate and not |limt the scope of the
invention, which is defined by the scope of the appended clains. O her
aspects, advantages, and nodifications are within the clains. 15 54 C ains
What is clainmed is: 1. A conpound according to formula (1): R -A -A
2-A3-A4-A 6-R2 (1) or a pharnmacegijigal |y acceptable salt thereof,
wherein: A is Aib, Apc or Inp; A27is D-Bal, DBip, DBpa, DD p, D1 Nal,
D-2Nal, D-Ser(Bzl), or DTrp; A3 is DBal, DBip, DBpa, DD p, D1 Nat,
D- 2Nal , ywWhapelddigldis: or D-Trp; A4 is 2Fua, On, 2Pal, 3Pal, 4Pal, Pff, Phe,
Pim Taz, 2Thi, 3Thi, Thr(Bzl); A5 is Apc, Dab, Dap, Lys, On, or deleted,
RL is hydﬂ%%ouﬁﬁcc@)cﬁﬁ&%'f@rn(@ﬁ1)14) aryl, (Cl.6)alkyl (C5.14)aryl,
(C3.5)cycl oakyl , or _ 16) acy and R2 is OHor NH2. 2. A conpound
according to claiml1l, wherein said conmpound is according to the fornula:
H-1 n p-D-2Nal - D- Tr p- 3Pal - NH2;R"-ARAZAP-=-ARNal - D- Tr p- 4Pal -NH2;  H-Inp-D-1
Nal - D- Trp- 3Pal - NH2; H- | np- D Bi p- D-Jr p- Phe- NH2;

H | np-D-2Nal - D- Tr p- 2Thi - NH2;  H- | np-'3- 2Nal - D- Tr p- 3Thi - NH2;  H-1

np- D- Di p- D- Tr p- Phe-NH2; H | np-D-Bal - D- Tr p- Phe- NH2; H-|

np- D-D_2_II\_1811 a %Bal E&lﬂlcal dceptl_ble sglt %e?’eo%he?éllr p-2Thi -NH2; or  HApc-D-1
A'is Aib, Apc or Inp;
A? is D-Bal, D-Bip, D-Bpa, D-Dip, D-1Nal, D-2Nal, D-Ser(BzI) 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(Bz);
A%is Apc, Dab, Dap, Lys, Orn, or deleted;
R'is hydrogen, (Cis)alkyl, (Cs.14)aryl, (Cis)alkyl{Cs.1a)aryl, (Cag)cycloakyl, or (Cs.
joyacyl; and |
R?is OH or NH,.

2. A compound according to claim 1, wherein said compound is according to the

formula:
H-inp-D-2Nal-D-Trp-3Pal-NH,;
H-Inp-D-2Nai-D-Trp-4Pal-NH;;
H-Inp-D-1Nal-D-Trp-3Pal-NH;;
H-Inp-D-Bip-B-Trp-Phe-NH,;
H-Inp-D-2Nal-D-Trp-2Thi-NHy;
H-Inp-D-2Nal-D-Trp-3Thi-NHa;
H-lnp-D-Dip-D-Trp-Phe-NH;;
H-Inp-D-Bal-D-Trp-Phe-NH,;
H-Inp-D-2Nal-D-Bal-Phe-NHa;
H-Inp-D-1Nal-D-Trp-2Thi-NH;; or
H-Apc-D-1Nal-D-Trp-Phe-NHj;

or a pharmaceutically acceptable salt thereof.
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or a pharmaceutically acceptable salt thereof. 55 3. A conpound according

to claim2, wherein said conpound is according to the formula:

H | np-D-2Nal - D- Trp- 2Thi -NH2; H I np-D-Bal - D Trp- Phe-NH2; HInp-D-1

Nal - D- Trp- 2Thi - NH2; or H Apc-D-1 Nal - D Tr p- Phe-NH2; or a pharmaceutically

acceptable salt thereof. 4. A compound according to the fornmula: H Apc-D-1
Nal - D- Tr p- Phe- Lys- NH2; or a pharmaceutically acceptable salt thereof. 5. A

co f . ;
H f\gguﬁgl%‘f’“@@gm‘% i E‘?Q‘mﬁ”ﬁ? Wﬁgéﬁgsﬁ AR iectnd rT?S‘P ?gﬁ !ﬁéust%wgl—p | np-D- 1

Nal - D- TRy -Pim H-Inp-D-Bal -D-Trp(' P)-Pim HA

b-D- Ser (Bzl) - D TrR( bfl’ilemDT E4THANEL, Tr p- D- 2Nal (1P) - Pimy or
H | np- D- 2Nal - D- Tr ys- NH2: or a pharmaceutical |y acceptable salt

thereof. 6. Use oﬁ '%FPrDe%'&ﬂWPeheaHHant of a conpound accor di ng to formul a
(1 ? HIl n p-D ZNah B INA-BPRL2TNHRH, Hrl  np- D- 2Nal - D- Tr p- 4Pal -
|

H ,np D1 NaI-DTrp 3PI- D- Bi p- D- Tr p- Phe- NH2;
H | np-D- 2Nal - D- Tr %B‘Trhﬁ‘ﬁé‘[%mal-[}ﬂp 3Thi -NH2; H | np-D- Di
lo hTrp Phe- wpharrﬂab&ﬁm&mceﬂamemal?mw; Hlnp-D-2 Na |-DBa
Phe- NH2; 56

4. A compound according to the formula:
H-Apc-D-1Nal-D-Trp-Phe-Lys-NH;;

or a pharmaceutically acceptable salt thereof.

5 A compound according to the formuia:
H-Apc-D-2Nal-D-Trp-Phe-Lys-NHy;
H-Apc-D-1Nal-D-1Nal-Phe-Lys-NH,;
H-Inp-D-2Nal-D-Trp(¥)-Pim;
H-lnp-D-1Nal-D-Trp(4)-Pim;
H-Inp-D-Bal-D-Trp(W)-Pim;
H-Aib-D-Ser(Bzl)-D-Trp(¥)-Pim;
H-Inp-D-Trp-D-2Nal(¥)-Pim; or
H-Inp-D-2Nal-D-Trp-Phe-Lys-NH,;

or a pharmaceutically acceptable salt thereof.

6. Use of an effective amount of a compound according to formula (I};

H-Inp-D-2Nal-D-Trp-3Pal-NHy;
H-Inp-D-ZNal-D-Trp-4Pal-NHy;
H-Inp-D-1Nal-D-Trp-3Pal-NH;
H-Inp-D-Bip-D-Trp-Phe-NH,;
H-Inp-D-2Nal-D-Trp-2Thi-NH,;
H-Inp-D-2Nal-D-Trp-3Thi-NH,;
H-Inp-D-Dip-D-Trp-Phe-NHo;
H-Inp-D-Bal-D-Trp-Phe-NH,;
H-inp-D-2Nal-D-Bal-Phe-NH,;
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HInp-D-1 Nal -D Trp-2Thi -NH2; H Apc-D-1 Nal - D Tr p- Phe-NH2; H Apc-D-1

Nal - D- Tr p- Phe- Lys- NH2; H Apc- D 2Nal - D- Tr p- Phe- Lys-NH2; H Apc-D-1 Nal-D-1
Nal - Phe-Lys-NH2; HInp-D-2Nal -D-Trp(1P)-Pim HInp-D-1 Nal-D Trp(1P)-Pim
Hinp-D-Bal -D-Trp(W-Pim HA b-DSer(Bzl)-DTrp(4V)-Pim
HInp-D-Trp-D-2Nal (4-)-Pim or HI| np-D-2 Nal -D Trp-Phe-Lys-NH2; or a

phar maceutical ly acceptable salt thereof, in the preparation of a

medi cament for  CYLhANG- fNal B P H-RA,0r reducing the onset of or severity
of a disease or disorder, wherein said effective amount is effective for
produci ng a benef HeArgtD-dNale{Trp-Rhedhbi ng to treat (e.g., cure or reduce

the severity) or RuexanyneedIrp-PREUYEAHLhe |ikelihood of onset or
severity) a disease or_disorder. 7. Use of an effective anount of a

conmpound accor di ng-ARS B ENAPd R-Phe-LysNHzinp- D- 2Nal - D- Tr p- 3Pal - NH2;
H-1 np- D- 2Nal - D- Tr g=ARab-1 NERD-1Ne-PRet f&-HNal - D- Tr p- 3Pal - NH2; H- |

b B 20T D 11 pr ST RN CHEPURER B bf e T p- Phe- Ne! 1
p- D-Bal - D- Tr p- PheHNhgHD2INal-B-Trpip-BinNal - D- Bal - Phe- NH2;  H- I np-D-1
Nal - D71 p- Pho- Lye HeD SROFENE B b T o Phe- Lys- N2 H Ape- D1 Nal - D-1
Nal - Phe- Lys- NH2; HiAith-DpSEXENaD-TR(P)H(P) -Pim  H Inp-D-1 Nal-D Trp(W-Pim
H-Inp-D-Trp-D-2Nal(¥)-Pim; or
H-Inp-D-2Nal-D-Trp-Phe-Lys-NH;;
or a pharmaceutically acceptable salt thereof, in the preparation of a medicament for
curing or preventing or reducing the onset of or severity of a disease or disorder,
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.

7. Use of an effective amount of a compound according to formula (1);

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-NH,;
H-Inp-D-2Nal-D-Trp-2Thi-NH,;
H-Inp-D-2Nal-D-Trp-3Thi-NH;;
H-Inp-D-Bip-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-NHy;
H-Apc-D-1Nal-D-Trp-Phe-NHa;
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(%¥)-Pim;
H-Inp-D-1Nal-D-Trp(¥)-Pim;
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57 Hlnp-D-Bal -D-Trp(Y)-Pim HA b-D Ser(Bzl)-D Trp(qV)-Pim
H1np-D-Trp-D-2Nal (4Y)-Pim or H1 np-D-2 Nal-D Trp-Phe-Lys-N H2; or a
pharmaceutically acceptable salt thereof, wherein said conpound is a
ghreliri agonist, in the preparation of a nedicanment for stinulating
growt h hornone secretion in a subject in need of such stinulation, wherein
said effective anount is at | east an anount sufficient to produce a

det ect abl e i ncr eaggnih 8L bipne secretion and, preferably, is an
amount sufficient tobac %eve@%eﬁfl cial affect in a patient. 8. Use of an

effective amount bfAR-R-8aiBrhE-TaREOMtiMhg to claim 7 wherein said

stinulation of gremhh DIPLIBARARERPRLIPN IS indicated for treatment of a
growt h hornone defi ci ent state, for increasing nmuscle mass, for increasing

bone density, for HdaRiPagNaBrEraRlat Ny mal es or females, for facilitating

a wei ghlor gabRamfaREuticamy labéapidtid sHﬁ'tﬁér@@iar%ﬂ%relﬁfsameb%bourfdors éag}iréﬂnt ating
mai nt enance of Bh ysi cal functl OBI ng, for facilitati nthggrr ecovery of physical

funct i oR9OHdINdhe PEARrateaOf Agn ant for isHippliatiaggroyth DREope sgAelen Bct i ve
anount af subjedpeesd ciaten ditifgidtion ClhérainBsa exfetiivesaheunt fiaclt liédsatdnng wei ght

gain, facilitat i nt enanc ht, and/or facilitating a tlte

i ncr eas@MOYNY ?Hﬁ%%}tga Fﬁr?fF S?tgﬁf‘vﬁdg?rﬁﬁse inQrawths Org’ronﬁlsg‘c‘)rteg@'f ah under
goi ng a prdferehliyme ah anduepsyieong b dmhieveiagithelidd affediOn abatemf an effecti ve
anount of a conpound according to claim9 wherein said diseases or

di sorders acconpani ed by weight |oss include anorexia, bulima, cancer
cachexi & UaeDS, amldﬂScMsaﬁnngr;t cfae heaximund rettcwaiigi tog cliaim 7 adhkredd deidl y. 11,

Use of @{ﬁg&;;{.&%ﬁ g%%gmbnggeﬁ?&i "E%m&t?aocgp rg%t [ fg Al ﬂoegsbare' n said

treat nen acconpani e Yy IWEI 0SS I ncC C Py, tI on
t her apy defidienipigatar for dncrpesingmeusclei mashi for m¢a§mg bonk dﬁ@ﬂltysfcg’ sek@al Use of

gnD_efZ f eeyéfuﬁcn@nﬂumg]eefor%ﬁ@%@%%@é}@g[ %ttg% ‘fh{r%ﬂnﬂat(nb)mamtbh%c%

Nal - D- prwsga{) foqHpeilitatiyg rﬂallnt@@amceaof pfp'sngehfﬂﬁctpn@gNm faciliating ﬁeralvngofN
al - D- Tr physldal funbidd, 8nd/or facilitating appetite increase.

9. Use of an effective amount of a compound accerding to claim 8 wherein 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.

10. Use of an effective amount of a compound according to claim @ wherein said
diseases or disorders accompanied by weight loss include anorexia, bulimia, cancer

cachexia, AIDS, AIDS wasting, cachexia, and wasting in frail elderly.

11. Use of an effective amount of a compound according to claim 9 wherein said
treatments accompanied by weight loss include chemotherapy, radiation therapy,

temporary or permanent immobilization, and dialysis.

12. Use of an effective amount of a compound according to formula {1);

H-Inp-D-2Nal-D-Trp-3Pal-NH,;
H-Inp-D-2Nal-D-Trp-4Pal-NH.;
H-Inp-D-1Nal-D-Trp-3Pal-NH;;
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Hl np-D2 Nal-D-Trp-3Th i-N H 2; HI|np-D D p-D Trp-Phe-NH2; HI

np- D- Bal - D- Tr p- Phe- NH2; H- I np-D-2Nal - D- Bal - Phe-NH2; H I np-D- 1

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

Nal - D- Tr p- Phe- Lys- NH2; H Apc- D-2Nal - D- Tr p- Phe- Lys-NH2;  H Apc-D-1 Nal-D-1
Nal - Phe-Lys-NH2; H-Inp-D-2 Nal-D-Trp(tP)-Pimm HInp-D-1 Nal-D-Trp(W-Pim
Hilnp-D-Bal -D-Trp(1P)-Pim HA b-D-Ser(Bzl)-DTrp (' P)-Pim;

H | np- D- Tr p- D ZN%QX%:ﬁﬁ_ﬂT@[phethhﬂp- D- 2Nal - D- Tr p- Phe- Lys- NH2; or a
pharmaceutical ly acceptable salt thereof, wherein said conpound is a
ghrelin agoni st ,Hi"i'P-B’r?é\lﬁbPe'BaTzﬂ‘l‘HHziof t he nedicanent for eliciting a
ghrelin agoni st effgeb-dNu-B-TH8IhERH,; Wherein said effective amount is at

| east an amount sufficient to produce a detectable increase in growh

hor none secr et i onHAMRID-QIPEFBPABIggNHE s an amount sufficient to achieve a
beneficial affectnimp-b-BD BEPtPhelldH,;Use of an effective amobunt of a

o e g A s R 2% O
np- D- Bi p- D T_r p- Phl&-lrﬁﬂl‘-BHNEiHDl-TrpQ[DhQNHL;- D Trp-2Thi-NH2; H1 n p-D-2 N a
- D a1 DL Tr pr P AR P G b el pro. ;- H 1 np- D1
Nal - D- Tr p- 2Thi - NH2:ApbD-HNAHS-TER-BPhddays-BHTr p- Phe- NH2;
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(¥)-Pim;
H-Inp-D-Trp-D-2Nal{W}-Pim; or
H-Inp-D-2Nal-D-Trp-Phe-Lys-NH,;
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.

13. Use of an effective amount of a compound according to formula (1),

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-NH;;

H-Inp-D-2Nal-D-Trp-2Thi-NH;
H-tnp-D-2Nal-D-Trp-3Thi-NH;
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-NH;;
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H Apc-D-1 Nal - D- Tr p- Phe- Lys- NH2;  H Apc- D- 2Nal - D- Tr p- Phe- Lys- NH2;

H Apc-D-1 Nal-D-1 Nal -Phe-Lys-NH2; HInp-D-2Nal -D-Trp(W-Pim HInp-D1
Nal -D-Trp(W-Pim HIlnp-D-Bal-D Trp(4Y)-Pim HA b-DSer(Bzl)-DTrp
(W-Pim  HInp-D Trp-D-2Nal (4P)-Pim or H1 np-D- 2Nal - D- Tr p- Phe- Lys- NH2;
or a pharmaceutically acceptable salt thereof, wherein said conpound is a
ghrelin agonist, in the preparation of a nmedicanent for achieving a
beneficial cardi oMggel) aNaL-BHtEPheNM,@ Subj ect in need thereof, wherein
said effective anobunt 1s at | east an anobunt sufficient to produce a
beneficial affectHiApcdailtlaklddjebhe-LytNHse of an effective anpbunt of a

conmpound accor di ng_ptda_[@,bﬁgpmjrgp_pw@g?@i\;p{z;sai d beneficial cardiovascul ar
ef fect conprises inhibitjon a osi s of cardionyocytes, cardiac

of op
endot hel i al cel | s'}*"“cﬂc'[?réé'élt@‘é”ab'ﬁ%{-ﬁémﬁél cells. 15. Use of an effective

amount of a conpoMigh-BCAR-B-NG(WePial;ai m 13, wherein said beneficial
car di ovascul ar eff?ct C ri@_eﬁri/gﬂgovenent of cardiac structure or
function. 16. UL BRHY eManount of a conpound according to claim
13, wherein sai d HhenbiBatiDaTrpCBy-Eingvascul ar effect conprises attenuation of

t he devel opnment of, cardia hexia. 17. Use of an effective anount of a
conpound accor di nﬂ'ﬁ'%bg#%@ﬁl)%ﬁ-rmﬁam’n said beneficial cardiovascul ar
ef fect conprises H-InpDuopileENai(isKist, em ¢ vascul ar resi stance. 18. Use of

an effective anmount _of a4, compouynd accarding to claim13, wherein said
beneficial cardi o@é’%%falzg\}a?ﬁ@gh%ci‘ rrpcr\ﬁ?zses an increase in cardi ac output.

19. Useonh phrarebéadicallyeacoeptabte oflt sharesfpabintimseor demigpund iany gbreinof cl ai s

13-18, ej i | € i : G <110>
soCl ETEa%’%édﬂg@?idr%fﬁ%%&@Rﬁﬁ%g% 2 %@gp&ﬁﬂ@%&%é@%ﬁ%& %%gsa}ls. A S.
Dong, ZBi#asying sukiectds neROINEFEHIORMIRE SRiK effestivgcapprnt ipetleast an amount

sufficient to produce a beneficial affect in said subject.

14. Use of an effective amount of a compound according to claim 13, wherein said
beneficial cardiovascular effect comprises inhibition of apoptosis of cardiomyocytes,

cardiac endothelial cells, or vascular endothelial cells.

15. Use of an effective amount of a compound according to claim 13, wherein said

beneficial cardiovascular effect comprises improvement of cardiac structure or function.
16. Use of an effective amount of a compound according to claim 13, wherein said
beneficial cardiovascular effect comprises attenuation of the development of cardiac

cachexia.

17. Use of an effective amount of a compound according to claim 13, wherein said

beneficial cardiovascular effect comprises a reduction in systemic vascular resistance.

18. Use of an effective amount of a compound according to claim 13, wherein said

beneficial cardiovascular effect comprises an increase in cardiac output.

19. Use of an effective amount of a compound according to any one of claims 13-18,

wherein said subject comprises a human.

60



<150> 60/ 402,263 <151> 2002-08-09 <160> 2 <170>
éi?g:tFLCbéfgiénpgTz <210> 1 <211> 27 <212> DNA'<213> artificial <220>
<223> gene specific primer for cloning hGHS-R <400> 1 atgtgg?acg | <200
cgacgcccag cgaagag 27 <210> 2 <211> 27 <212> DNA <213> arti Lfla
<223> gene specific prinmer for cloning hGHS-R <400> 2 tcatgtatta .

atactagatt ctgtcca 27 61 SEQUENCE LISTING
<110> SOCIETE DE CONSEIL DE RECHERCHES ET D'APPLICATIONS
SCIENTIFIQUES S.A.S.
Dong, Zheng Xin
<120> GROWTH HORMONE RELEASING PEDPTIDES
<130> BIO-120.1 BCT

<150> &0/402,263
<151> 2002-08-09

<160> 2

<176> PatentIn version 3.2

<2if> 1 ' ¢
<1 27 '
<212> DNA

<213> artifiecial

<220>

"<223> gene specific primer for cloning hGHS-R

<400> 1

atgtggaacg cgacgeceag cgaagag 27
<210> 2

<2li> 27

<212> DNA

<213> artificial

<220>
<223> gene specific primer for ¢loning hGHS-R

<400> 2
tcatgtatta atactagatt ctgtcca 27

61




