;. OPQRSTUVWKYZ[ \ e3ennD64T/ W O 2004/ 014415 PCT/ US2003/ 024834 GROMH HORMONE
RELEASI NG PEPTI DES BACKGROUND OF THE | NVENTI ON The pul satil e rel ease of
growt h hornone fromthea(g’ltwtary somatotrops is regul ated by two

hypot hal ami ¢ neur opepti des growt h hornone-rel easi ngthornone 5 and

somat ost at i nwo@AWwidshor none-r el easi ng hornone sti nmul a.é(gl‘%grel ease of growth-.
hor none, whereas, somatostafin inhibits secretion of g RO
(Frohman et al., Endocr. Rev. 1986, 7, 223-253, and Strobi et alL, Phar macoL
Rev. 1994, 46, 134.) RePBAWEHEORMONG RELFASINREPTIBES he pituitary

somat ot rops can al so be 10BACK@R@UNEIr hMENVEWNTROROr Nnone-r el easi ng pepti des

GHRP' s A hexa r - Lys;am de (GHRP-6), was
gound tz) rel ea %Qtphgade He&eq} r@mﬁg@ﬁﬁ?o‘? IIE' ey st%'gté’{’%d%ndent manner

in several sp@glﬁtggE’qu 'EYH?t %HGUQFBBWSSW Sormaradelessing dbwgye 1984) 11Q, .
1537- 15453 ) Stsogtesatin. Grth hoahorsteidisigy MomomREmOlales bidase bﬁgomﬁlent ification

of other pot Rdtnokk, ANbroad) SrERIRAS F BRI A0 P borodls et SR 2 and
hexarelin (o] Q 9 5 T% 8 "§8\ﬁérs

Novel GH R(elcglgsifuf (rilogc}' Ige%vf19§€§ E*”n{% Wsesd"ap'aﬁ’ alg Firagyaceh Bav. 194y dfides | n
Pituitary Di b} der s. Ed Mel med, S.; Endocrine Researoh and Educafi on,

inc., Los Angel eRelc&sd, oﬂ@&nﬂﬂ%ﬁnm@ﬁ%nﬁ-w Bhy Life Sci.
1994 2541 13&]., %gaﬁﬁg%%%ﬁ%f Lz—_r%a H s-D. & %P\Qﬁp&ﬂﬁ -%-&P?Iee Lys- NH2;

GHRP- Rap PEORE RIPgly A MeKapapide, HisD-

Hi s- D 2- NETr %T’?&r%eﬁb%a@%@w-ﬁ) v@almnd to r@dmglowtﬁiﬂﬁﬁaﬁe foand hexarelin

are synt hefi @n@twmpéinahmmmdaﬁﬁfameﬂMMSde%ﬁ iﬁc)udun ﬂ“' ate

secretion of es0%0vdhodh y ism different fr mthat of growh
y ARG ey 12 r%gﬁgfsqai Sulsoquent q%gmggtyschm 114, .

hor none~rel e no Bowe
1537- 1545, cﬁﬁﬁpggetdq%{'_‘ é%ﬂﬂiﬂ“%‘eﬂ oifgypotentgrowth harmareseasta®oudmner s, C. V. A
Novel G—T—ﬁ?el@a@ﬁﬁ@" I8 15R-2lens. hekarelin(Bhanguet af, madc:ﬁologym feyarRes in ‘
Pituitary Di2mesdesvers, kol YMiﬂvaiEdH l’@leasu%gq’@ﬁhﬁé %L/%Pa,?a{‘ ,Ecgpcafl on, i
Life 30 Sci.

I'nc., Los An
1994, 54, 1 Al%ﬁ‘c%%%@ﬁé?ﬁl ‘gdf"a ‘g éﬁ‘vﬁi’l Hi EP‘?Oy"f(%Be%amhoﬁnq he pepti dyl
growt h hor rm'%f’é' E'r%‘t d@éd\ﬂ@%esspﬁnWhﬂ%B 4%8a15ah afih Degrengtpepéli. dis conpounds
m m cki ng ac%d.dBs4Hb4, BRPI328)N the pituitary. Several benzol actanms and

vari 8L2?2?%P¥§£?§§ﬁ°f Eﬂﬁa*&&%“%*ﬁ@*ﬁ e o 1505 260,

1640- 1643, Patchett ova-D{giNal-AlaTcP-NebLys-NisA. 1995, 92,
7001- 7005, and Chen &iexaglin Bi Umtgzmmmmmpueeuybm@% 6. 2163-2160. ) A

speci fi c gxarrpl 6GERP3 embtl saee.al BBl M6 QAL babenglhot o Proa
t ca
PCT/ U52003/ 0359{ %g e acél on%sl_éccj sf"ﬂ‘i t%b*‘tfﬁ'@“"ﬁeﬁﬁ%%ﬂ horpng Ph@t h pept i de

and non eptTef 7“‘%?5@5?”{"6“ frat %Mﬂ’@ﬂnwesmmoﬁnmegBmhethar none

374,977 AnrR e B mai's ““me;ﬂ%é“g AT O ORI TR T

: and789 Nghwe , qqy is
recept or |s§§? sent. i Y iétc%h{*?%r édﬁ&% ﬁ f“l v@fiedus mammal i an .-
speci es (GH §,3 an'H ﬁ’@fs fErdorMGt"H%d OV\EWOWPHBWTCMMSI ng hor mone

(GHRH) r ecefRdysationrins., GPBAF@@e,p@hrUSAanal $50-16E] aet Behhbiyhi freaolidper ar eas of
t he cent®al Saénsagu& s3p3t1@z@)and i n peri pher al tissues, 10 for instance

adrenal and thyr ) L dney and skel etal nuscl es. (Chen -
et a/, Bi oorg ﬁ{ l%?npéiL%‘)%a&%%%G %"9 %1@"3 2% VGt hosmong| | Science
1996, 273, 97 °r§‘99f’9”%§'i'5‘"@ted gparch, for E%P%ﬂd@mndﬁ)qu(mb%ﬁqn &0, 57-61,
Guan et al , GHRE-Gn temitiory. Se&aamenﬂa&aaa@aa&p.raﬁﬁaﬁ\éem@ bRbn R Fme@enom cs 1997,
46, 426- 4319 sliela RSN RmB 600 reuiSHShal JIARCRERI hERIBL, (Fovard et

alL, Sciggce at-SMnce™1683, zl‘? 18470-1643 Fatchett ef al, Proc. Natl. Acad. Sci. USA. 1995,

92, 7001-7005, and Chen of 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,



The GHS receptor is a Gprotein coupled-receptor. Effects of GHS receptor
activation include depoladration and inhibition of pot assi um channel s, an
increase in interoeliul e(r/ concentrations of inositok™ triphosphate (I P3),
and a transient increase~in the concentrations of intracellular calci um
Pong et al . woNbdmesisar Endocri nol ogy 20 1996, 10, 57-

(Br aig Res. 1997, 48, 23-29, and McKee et al, Genonics %5‘7‘9"]"3@2‘@6 434, )
Girelin is nz#g‘ ?éﬁsy occurri ng peptide which is believed to be an
endogenous I? S e T ?)ecept or. (Kojima et alL, Nature 1999, 4D2,

656- 660. ) The native structure ghrel ins fromseveral mammal i an and _
non- manmal i an 25 speci es of an s are known. (Kaiya et aL, J. 8iol. Chem .
2001, 276, 40441-40448; Int tent Appl i cati on PCT/JP0O0O/ 04907 (WO
01/ 07475).) A core region pi ese t I| s found to provide for
activity at the GHS recepto:ﬁ’ onprises the four N-termnal
am no acids, where the serif@e |t on S normally nodified with -
n- odanof a However, in additio acyl%tlon byHa- oct anoi ¢ 30 acid native
ghrelin al so has been observed to be acylated with n-decanoic acid. (Ka'rya
et al., J. 8iol.Tihestions2FOhe aBKE-mefiflshéd cHBHABN p&iitebid nanadads have a '

variely 2 s hdiidasy e%éaﬁz%wﬁ@ﬁg% seleutlh fferenwgﬁgagfg; ic uses

s, esearc
i nventi on fea‘%ee g (ﬁog'ﬁ'? ﬁ’ﬁt"t‘fg@ GE(3 YE-917, enbPenat @bcllpleaar The anal ogs
of the i nverﬁ”ld@mn@!aw A% d 1tOo 5746%.) GHE roeepiyptis rpresent, inphe foftuddd Yangbr i ng 5

about si gnalhypotiainmeliscds Iv@;ﬁbusTrhMﬁmallaﬂ sﬁe&ésr(éhsﬂ?%%k il B Rgun%‘?&ﬁ.n%‘s' nvention

featuresacap(;mp Rz tlI) 10
or a phar rrace t Hﬂﬁ ﬁ&g%%ebg l'[w'bﬁ%’% %T‘ Thﬁﬁ@lﬁé@ﬁﬁtop\waﬁ §isai b, Apc or
| np; Az % hipthe r@% the[ﬁemﬁb"e@u& shiém aiidl ig Meriphe B Genédz| ), or

D Trp; A‘gj’ i §0rﬁnm alrefil |nd Ehyidpd glahdisDhdart, king, kﬁdaéy anB' OBkt nids sy (Bzi ), or

A oo2Pilo 4P Taz. 2Thi, 3Thi,
"D A TS (@bicet sNBioodPRbed. BRGh Lot %bséf’f-ﬁ)fte gel-llog?lglcft & SG&@R 4r ogen

Thr ( Bzl 1
(C (Sil %(yl jfgzﬁk%%htp%a??ﬂm@” %Fﬁ?"??’oglﬂégﬁﬂﬁl%ﬁk-yﬁuawa( Cz- 0) acVvl ;
and Rz is Ol BraiZes. 1993v i#828-20vrd MeBeabten, Gaoiniss g7, 46Daps-a84/sa OF

then: Az i s tiihdie velsioBgaGHER 1Y Has®eer e | D- D| p or
D-Bal; ofs Agt,@g@hl o HOR D Moo lofiion, (fowdiPerr, et 1988, 20 t(Bzl), or

Pff; whenAs eleted, then: 25 As is D-Bip, D-Bpa, or D-Dip; or
e GHS receptor is a G-protein coupled-receptor. Effects of GHS receptor

activation include depolarization and inhibition of potassium channels, an increase in
interceliular concentrations of inositol triphosphate (IP3), and a transient increase in

the concentrations of intracellular calcium. (Pong et al, Molecular Endocrinofogy

. 20 1998, 10, 57-61, Guan et al, Mol. Brain Res. 1997, 48, 23-29, and McKee &f al,
"~ Genomics 1997, 46,426-434.)

Ghrelin is a naturally occurring peplide which is believed to be an
endogenous ligand for the GHS receptor. (Kofima et al., Nature 1999, 402, 656-660.)

The native structures of ghrelins from several mammalian and non-mammalian

25 species of animals are known. (Kaiya ef al., J. Biol. Chem, 2001, 276, 4044 1-40448;
International Patent Application PCT/AIP00/04907 (WO 01/07475).) A core region
present in ghrelin was found to provide for activity at the GHS receptor. The core
region compyrises 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

30 acid native ghrelin also has been observed to be acylated with n-decanoic acid.
(Kalya et al., J. Biol. Chem. 2001, 276, 40441-40448.) Ghrelin analogs have a variety



A is 2Fua, Pff, Taz, orThr(Bzl); or A is Apc and Az is D Bip, D Bpa,
D-Dipor D-Bal; or As is DDBip, D-Bpa, DDDip or DBal; or 30 Ais 2Thi,
3Thi, Om 2Pal, 3Pal, orgF4Pal. A preferred conpoundsof formula (1), terned
a Goup 1 conmpound, is avconpound according to forndl'a (1) wherein: A is

Ai b, Apc or Wolmp4365 Az is D-Bal, D Bip, DBpa, DD ,D-2Nal ,
D-Ser(Bzl), or DTrp; A is DBal, DBpa, DD p) D1 KB?%%“%?“ or D Trp;

A is On 3Pal . Pff., Phe, Pim Taz, 2Thi, or Thr(Bzl); and 3 WO

200J/ 014415 @WF@%&’@W&*&%%’A‘S‘*‘ B UsRSas resparch golsdel et ed; or a

phar maceut i cal | y SABOARY-D EHEBIRENAONeof . A preferred Group 1 conpound, =

termed a G oup 1Ahe @raashi dentiof fedturd ' rmula: 5 A is

Apc Of - | NDi /i T Bl o, b.D-i '! yaﬂm‘ 3”’3"%@9%&*}%‘5@3&&?%& PBal, D-1 Nal,

D-2Nai, or D-Trp. KI5 SParmon s bindor thepdS resppipr apdzbreforphly, by Thr ( Bz ) ;

and or a E‘pha?tf"HEr“&é'ﬂ‘ct\'aéﬁuPthcept able salt thereof. 10 Another prefered

conpound of f or mThas, fla)first bsetrtb Redait iU ndonGSROAY Dmpl nd accordi ng

to the formgsgnudtyl NP-D-1 Nal - D-Tr p- 3Pa|n- I?ys- NH2; pbiind BoidiRy E

H- | np- D- 2Nal - D- Tr p- 4Pal - Lys- NHi - =H | np- D- 2Nal - D- Tr p- Om Lys- NHZ; 15

H- | np- D- Bi p- D- Tr p- Phe- Lys- NH2; REAHFADRAIRGR?D- Tr p- Thr ( BzJ~Lys- NH2;

| np-D-2Nai - D-Trp-Pff Lys-NH2; H- I ngyD 2Nal - D- Tr p- 2Thi - Lys- NH2;

np- D- #Nal orlaphémadadicdry scciids L P- D- Tr p- Phe- Lys- NHZ;

p- D- Bpa- nep) Bﬁgg%- ,k;}’g' 4 e H‘E’ieh?’%ﬂé}fegu Bpa- Phe- Lys- NH2;

p- D-2Nal- D- Tr p- 3Pl OATPH | np- D- 2Nai - D- Tr p- 4Pal - NHv 25

p- D- | Nal - D- TApis OrRl, Diip, D-Brian P-0p; Bi 1NaD) DF2Ne, BreserbdY, or D-Trp;

p- D- 2Nal- D- Tabis Drad, Basip N-Bpa, boip - 12 N2 JE bl by
¥, B g oingolsind A

75D o o1 RO e i i B o . o

p- Phe- T

I
In
In
I n
I n
I

Hz; H- i fip OP2REP. DaPdys. Qimerdakated;35 H- | np- D- 2Nai - D- Tr p- 3Pal - Lys- NHy -
| np- D- Tr p- D- 2NBI i Wdrdger)(C ek ¢Ox B8, (B, 4@ Daryk- 5 ;) NeRakst or
. (Ca)acyl; and :
R?is OH or NHz;
provided that:
20 when A’ is Dab, Dap, Lys, or Om, then:
' A?is D-Bip, D-Bpa, D-Dip or D-Bal: or
A?is D-Bip, D-Bpa, D-Dip or D-Bal: or
A'is 2Thi, 3Thi, Taz, 2Fua, 2Pal, 3Pal, 4Pal, Omn, Thi{Bzl), or Pff;
when A’ is deleted, then:
25 A®is D-Bip, D-Bpa, or D-Dip; or
A'is 2Fua, Pff, Taz, or Thi(Bzl); or
Alis Apc and - ‘
A? is D-Bip, D-Bpa, D-Dip or D-Bal: or
A%is D-Bip, D-Bpa, D-Dip or D-Bal: or
30 , A‘is 2Thi, 3Thi, Om, 2Pal, 3Pal, or 4Pal.

ITIFFFFIFTET

A preferred compound of formula (1), termed a Group 1 compound, is a
compound according to formula (1) wherein;:

A'is Aib, Apc or H-Inp;

35 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-Bpa, D-Dip, D-1Nal, D-2Nal, or D-Trp; '
Atis Om, 3Pal, 4Pal, Pif, Phe, Pim, Taz, 2Thi, or Thr{Bzl); and



~. WD 2004/ 014415 H-i np-D-Bal - D- Tr p- Phe- Lys- NHz;

H 1 np-D- 1Nal - D- Tr p- 2Thi - Lys- NH2; H- 1 np- D- 2Nal - D- Tr p- Phe- Apo- NHz;
H | np- D- 1Nal - D- Tr p- Phe- Ape- NHz; 5 H- |1 np-D-Bal - D Tr p-.RPhe- Apc- NHz;
H- Apc. D—2NaI-D-Trp Phe- f@s NHz; H Apo-D-1 Nal - D Trp{2Thi-Lys-NHz; HInp-D-1
Nal - D- Tr p- 2Thi H Apo- D- | NaI-DTrp Phe- NHz; 10 ~
H- | np- D- 2Nal Wﬂzﬁ“r"B’(“Als Pim HInp-D1 Nal - D Trp(4~)- Pi nPCHILM30H8H,)| -
Trp(4~)-Pim H A b-D. Ser(Bzl ~D-Trp(W-Pim H Inp-D-1Nal-D Trp-Taz Lys-NHz;
15 H- | np- D-Bal - Dﬁn@mmaex%@, H Apo-D-1 Nal - D- Tr p- Taz- Lys- NHZ;

H Apo- D- Bal BaI D- Tr p- 2Thi - Lys- NHz;

H- Apo- D- Bal - e ”‘kg@ Eﬁé‘éfab'fzaﬁﬁf % _D-I Nal - D- Tr p- Phe- Apo- NHz:

H Apc- D-Bal - D Trp"‘- RYCOIRME, 1 $aMRENdD tarmagh ja GroupNH cHMROUABC ISNBLZ ;

H ApGD- | Nal madmmdmpmmmu& ApGD-1 Nal - D-1 Nal - Phe-Lys- NHz; 25

H Apo- D Bal -D-lNpr ﬁp(pnpNHZ H-Apc D Bal - D 2Nal - Phe- Apo- NHz;

H- Apo- D- Bal - E N&é 900 D Bal - D 2Nal - Phe- Lys- NHz;

H ApGD- | NaI-D-Tr al ‘P-%@Nﬂ%B NalBal - D 1' rp- Phe- NHz; H Apo-D-1 3
Nal- D- Tr p- Taz- NHz‘\aISI-ﬂJ- BalcDINSAD-210, Br P-TRpThi - NHz; H- Apo- D-Bal - D Trp- Taz- NHz; H

Apc- D- 2Nal - D- Tr p-a26tdpaiNaal, péoprd ARCTdZ: ng .%E%Fp;@;z N;l\zpc EISZT/ U§2003\1MO)24834_ N

H 1 np-D-1 Na r H [ n
2004/014415]"1+%A{’p Rﬁﬁ&@ﬁ’aﬁ?’\%‘ﬂeﬂi %ﬂ? NH2; H- Apo- D- Bal - D Tr p- Taz- Apc- NH2;
H Apc- D- 10 Nal - D- Anpthermifermg sompannd-bifgrmui), texintd AGTHup2 &irupoinySs NH?;

E; AB?TD- | glgolnrpoimqm&ﬁumg it ffmbao- D- 1 gl;i_lh DAgr pNa;’alH EpHZ HDAEGD 1

- rp- a B r.p- | 0- C

Nal - D- Tr p- 3Thi - ﬁﬁ %b&%pd}g&yg I -D Trp-3Thi - NHz; H Apo-D- 1 :

Nal - D- Tr p- 4Pal - ReaNaRD-TrodBal-liys-NHg=Pf £ - Apo- NH2: H- Apc- D- | e

Nal - D- Tr p- Pf f - Lytl-lNHD -2MNaPD-OrpDra-LPpsaH,D- Tr p- Pf f NH2;

e Apo. D ohal D Trp bR 9’?*’**@5 Fgdoo. D 2lal -0 Trp-2hua- Lys- N
o- - - rp- 2Pa

H Apo- D- 2Nal - DT#’H"'?E%' €. D- 2Nal- D- Tr p- 2Thi - Lys- NHZ;

H- Apc- D- 2Nal - D- THooBP2Nal !kaﬁplas—ﬂHzNal - D-Tr p- 3Thi - Apc- NH2;

H- Apc- D- 2Nal - D- THen3BENal-b-Frp i Lys-NH,

H Apc- D- 2Nal- D- T 2Nal - D- Tr p- 4Pal - NHzH- Apo- D- 2Nal- D- Tr p-
PfprApo H2: H- Ap Q’fé%%‘&fal\{g%% ﬁ%f '{z}ys NHZ; H-ABC D-2NaI-D-¢Pp Pff NHz; P

H Apc- D-2Nal - D- THEPPrPinB JfP"ﬂnﬁ\i-V%UHpApc D- 2Nal - D- Tr p- Taz- Lys- NHz:
H Apc- D- Bal - D- BaH-leFa#8paideFdPhs-tysMNbig- D- Bal - D- Bal - 2Fua- Lys- NHZ;
H Apo- D- Bal - D- Bah IQFFD&NN-'@-EbM X Ral.- D- Bal - 2Pal - NH2;

35H Apo- D Bal - ﬁqﬁpréLWRh-@? é%l-%g;bAp -D Bal - D Bal - 2Th| Lys- NH2;
H Apc- D- Bal - D- Ba 031024834 6
H-inp-D-2Nal-D-Trp-4Pal-NH,; ‘
25 H-Inp-D-1Nal-D-Trp-3Pal-NHj;
' H-Inp-D-Bip-D-Trp-Phe-NH,;
H-Inp-D-2Nal-D-Trp-Thr(Bz1)}-NH2;
H-Inp-D-2Nal-D-Trp-Pff-NH,;
H-Inp-D-2Nal-D-Trp-2Thi-NHy;
30 H-Inp-D-2Nal-D-Tip-Taz-NH,;
H-Inp-D-Dip-D-Trp-Phe-NH,;
H-Inp-D-2Nal-D-Dip-Phe-NH,;
H-Inp-D-Bal-D-Trp-Phe-NH,;
H-Inp-D-2Nal-D-Bal-Phe-NH,;
35 H-Inp-D-2Nal-D-Trp-3Pal-Lys-NH,;
H-Inp-D-Trp-D-2Nal(Y)-Pim;
H-Inp-D-Bal-D-Trp-2Thi-Lys-NH,;



~_ WD 2004/ 014415 H Apo- D Bal - D- Bal - 3Pal- NH2;

H Apo- D- Bal - D- Bal - 3Thi - Apc- NHZ; H- Apo- D- Bal - D- Bal - 3Thi - Lys- Nliz; H
Apo- D- Bal - D- Bal - 3Thi - NH2;—-5 H Apc- D Bal - D- Bal - 4Pal -

H Apo- D- Bal - D- Bal - Pf f - AchHZ H Apo- D- Bal - D- Bal - Pf Lys NH2;
H-ApGD— Bal - Dyad H2; H ApGD- Bal - D- Bal - Phe- Apc- NH2 10

H Apo- D- Bal - D- Bzoa‘I“Plyﬁg\lLys NHZ: H- Apo- D- Bal - D- Bal - Phe- NE§E/US2003/024334
H Apo- D- Bal - D- Bal - Taz- Apc- NH2; H Apo- D-Bal - D- Bal - Taz- Lys- NH2;

H Apo- D- Bal - D- BaHJ"Pd%BNEDZTTP-EBG-HJS%h D- Bal - D Tr p- 2Fua- Apo- NH2;

H Apo- D- Bal - D-Trﬁ-lrﬂﬂumdp WStk Phi-Ljg-NM0- D- Bal - D Tr p- 2Fua- NHa H-Apc D- Bal -
Tr p- 2Pal - NHz H- Q@Ehoq ﬁg A%P NHz 20 H Apo-D-Bal -D Trp-3Thi - Apc- NHZ;
H Apc- D Bal - t-D-Bal - D Tr p- 3Thi - NHz; H Apo-D- Bal -

Tr p-4Pal- NHa H- P@B%ﬁ'- ﬂrprprﬁm 0-NHz; 25 H Apo-D-Bal -D Trp-Pff
Lys- NH2; %+ Apo- Dd-BmFD-Ehlﬂ'pp-Pﬁef-Aﬁdl:ﬂ-l H- I np- D- 1 Nai - D- Bal - 2Fua- Lys- NHZ;

, H 1 np- DI Nal - D- - 1 Nal - D- Bal - 2Thi - Lys- NH2; 30

H | np- D- 1Nal - D 5’5% %ﬁgwpﬁﬁkﬁh? np-D-1 Nal - D Bal - Pff-Lys- NH2;

H- I np- D- I Nal - D- BAPP T’Nﬂﬁrﬁkfﬂﬂﬂr' #HiNal - D-Bal - Pfi e- Lys- NH2; H-lnp-D-1°
Nal - D- Bal - Taz- Lylé-lijaB&Tm-ﬂmpNﬂgl Nal - D- Bal - Taz- NHz

| np- D- 1Nal - D- Twda, Qﬁuﬁal N;QNHH-I np-D-1 Nal - D- Tr p- 2Fua- Lys- NHz;

| Us2003/ 0248q$m b 0047014415 H-1np-D-1 Nal - D- Tr p- 2Fua- NHz;
np-D-1 Nal-D =7 » H1np-D-1 Nal -D Trp-3Thi - Lys- NH2;
np-D-1 Nal-D&mﬁﬁmemﬁm(Wm,5 HInp-D-1 Nal -D- Trp-Pff-Lys-NHZ;

np- D- 1Nal - D- TH-mpPEdai-Ditaiwieiap- D- 1 Nal -DlTrp Taz- NHZ;

np- D- 2Nal- DT, H- | np- D 2Nal - D- Tr p- 2Fua- NHZ; 10

np- DZMI-DTIlriR]b?%Q(B BT%:%}P M | np- D- 2Nal - D- Tr p- 3Thi - Apo- NH2;

np- D- 2Nal - E‘ ®-TRys-NH4 np- D- 2Nal - D- Tr p- 3Thi - NH2:

n
n
n
n
n
n

9

p- D-¥BNal - D 'H-h)p-Df-Ea!—D@'m—Tﬂys fi§,;H | np-D- 2Nal - D- Tr p- Pf f NHZ
p- D- 2Nal - D'H.n J@;Nal,\@on.ﬁ\_u,—-gz_ g_Nr_'np D- 2Nal - D- Tr p- Taz NHZ;
p- D Bal - A%fﬁﬁ ]W&%ﬁzt fip- D- Bal - D- Bal - 2Fua- NHa 20
p- D- Bal - ¥*i¥einp- D- Bal - D- Bal - 3Thi - Lys- NHZ;
p- D- Bal - D Bzﬂ Aml:f-Bq;-Ps'[rNg]z\l-mehlhp D Bal D- Bat - Pf f - NH2;
p- D- Bal - D- B&-ARBBASTriEe-Lys-NH,:
20 H-Apc-D-1Nal-D-Trp-Phe-Apc-NHa;
H-Apc-D-Bal-D-Trp-Phe-Apc-NH,;
H-Apc-D-1Nal-D-1Nai-Phe-Apc-NH,;
H-Apc-D-1Nal-D-2Nal-Phe-Apc-NH,;
H-Apc-D-1Nal-D-1Nal-Phe-Lys-NH,;
25 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,;
30 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-NH;
35 - H-Apc-D-2Nal-D-Trp-Taz-NH,;
H-Inp-D-1Nal-D-Trp-Taz-Apc-NH;
H-!np-D-Bai-D-Trp-Taz—Apc-NHz;

FFIFTIFITTIFRT



25 H I np-D-Bal -D-Bal -Taz Lys-NHZ; H-|np-D- Bal - D-Bal - Taz- NH2; H- I np-D-Bal -
Tr p- 2Fua- Ap~NH2; H- 1 np-D-Bal - D Tr p- 2Fua- Lys-NH2; H- I np-D-Bal -D

1'r p- 2Fua- NH2; 30 H- I np-®=Bal - D- Tr p- 3Thi - Apc- NH2; HA4-np- D- Bal -

Trp-3Thi -Lys-NHz; H I np-‘D-Bal -D Trp-Pff Apc-NH2; H knp-D- Bal -
Trp-Pff-Lys%% Jig D-Bal -D Trp-Pff-NH2; 35 H-Inp D-Bal -D Trp Taz- NHz
H | np- D- Bi p- ua Lys-NHZ; H- I np- D- Bi p- D- Bal - 2FuaPGies299¢4348362003102;
83d a WO 2004/014415 PCT/ US2003/ 024834 H- I np- D- Bi p- D- Bal - 2l hi - Lys- NHz;
H- | np- D- Bi p- D- BalrARerip 1 Ney & TrmpPaz-ApciNth:- D- Bi p- D- Bal - Pf f - Lys- NHz;

H- I np- D- Bi p- D- Ba-ARS-D-BEl-A-Tiporabagd-NHyp- D- Bi p- D- Bal - Taz- Lys- NHz;

H- | np- D- Bi p- D- Bal, aJa- n- D- Tr p- 2Fua- Lys- NHZ; H-|np D-Bi p-D
Tr p- 2Fua- NH2; I—I—qlllﬁ g'é‘ZD'BE‘#QBWHE s-NHzZ; 10 HInp-D-Bip-D

Tr p- 3Thi - Lys- NHZY Ei"i’ﬂb'a a'l'—B’FpNﬁ’ff Lys-NH2; HInp-D-Bi p-D Trp-Pff NH2;
H | np- D- Bi p-D Trh!rArfch-myED-ﬁbI&FL@mH-fl np- D- Bi p- DTrp Taz-NHv 15 or a

phar maceut i cal | yy.AsSSRANG- Sﬁ;ly hereof A preferred G oup 2 conpound,
termed a G oup %_IlA %%gqﬁu dT i S a Bnmpound according to the fornul a:

H | np- D-1 Nal- D- S al Mﬂff'np D- 2Nal - D- Tr p- 4Pai - Lys- NH2; 20

H- | np-D- 2Nal -D'HbP@ﬂNEI;IB'ﬁN-ﬂh Apci): D- Bi p- D Tr p- Phe- Lys- NHZ;

H- 1 np- D- 2Nal- D- H-Rpclii NBd)-Trp lapi-NERH,H | nP- D- 2Nal - D- Tr p- Pf f - Lys NHZ;

H- | np- D- NalD 5I—l—|np D- 2Nal - D- Tr p- Taz- Lys- NHzZ;

H- 1 np- D-'l p-D-Tr lIl-';h%:]_tllb {?L'ls{@gh%w fp- D- Bpa- D- Tr p- Phe- Lys- NH2; -

H | np- D- 2Nal - D- éﬂCFEPTéN?Hl'NP'IE“'PaI-NHﬂp D-2Nal- D- Tr p- Thr (Bzl ) - NHZ; 30

H- | np- D- 2Nal - D- H-fpci-fi NMRTp i A= 2Nal - D- Tr p- Taz- NHZ;

H- 1 np- D- 2Nal - D- [_Rs.fb d—ﬁ 2Na| -D Trp. 3Pal - Lys- NH2;
H 1 np-D-Trp-D-2 i;chj’ﬂm ﬁ#‘@ Z'D-Bal D Trp-2Thi -Lys-NHz; HInp-D-Bai-D -
Tr p- Phe- Lys- NH2 G TWWzTrp 2Thi - Lys- NH2; 9 :

H-Apc-D-2Nal-D-Trp-2Fua-Apc-NHa;
H-Apc-D-2Nai-D-Trp-2Fua-Lys-NH;;
H-Apc-D-2Nal-D-Trp-2Fua-NH,;
H-Apc-D-2Nal-D-Trp-2Pal-NH,;
, H-Apc-D-2Nai-D-Trp-2Thi-Ape-NH,;

20 H-Apc-D-2Nal-D-Trp-2Thi-Lys-NH,:
H-Apc-D-2Nal-D-Trp-3Pal-NH,;
H-Ape-D-2Nal-D-Trp-3Thi-Apc-NHy;
H-Apc-D-2Nai-D-Trp-3Thi-Lys-NH,:
H-Apc-D-2Nal-D-Trp-3Thi-NH;;

25 H-Apc-D-2Nal-D-Trp~-4Pal-NH,;
H-Apc-D-2Nal-D-Trp-Pif-Ape-NH,;
H-Apc-D-2Nal-D-Trp-Pff-Lys-NH,;
H-Apc-D-2Nal-D-Trp-Pff-NH,;
H-Apc-D-2Nal-D-Trp-Taz-Apc-NHy;

30 H-Apc-D-2Nal-D-Trp-Taz-Lys-NH,;
H-Apc-D-Bal-D-Bal-2Fua-Apc-NH;;
H-Apc-D-Bai-D-Bal-2Fua-Lys-NHy;
H-Apc-D-Bal-D-Bal-2Fua-NH;

_ H-Apc-D-Bal-D-Bal-2Pal-NH,;

35 H-Apc-D-Bal-D-Bal-2Thi-Apc-NH,;

.. H-Apc-D-Bal-D-Bal-2 Thi-Lys-NH.;
H-Apc-D-Bal-D-Bal-2 Thi-NHy;



~; WO 2004/ 014415 H I np-D 2Nal - D- Tr p- Phe- Apc- NHz;

H 1 np-D-1 Nal - D- Tr p- Phe- ApGNHz; H- | np- D- Bai - D- Tr p- Phe- Apc- NH2;

H Apo- D- 2Nal - D- Tr p- Phe- L%s;- NHZ; 5 H Apo-D-I Nal-D Trp=2Thi - Lys- NH2;

H I np-D-2Nal -D Trp(4~-Pivy HInp-D-1 Nal - D Tr p(4~- Pi\r

H | np- D- Bal - RobogaeY¥s; 1 m H A b-DSer (Bzl ) -D Trp(4~)-Pi &% 1024834

H I np-D-I Nal - D- Trp- Taz- Lys-NHZ; H-Inp-D-Bal -D Trp- Taz- ﬂ? 4I8—|3-Ape D1

Nal - D- Tr p- Taz- Ly D Trp-Taz-Lys- NHZ, H-Apc D Bal -

Tr p- 2Thi - Lys- NHZﬁA%IE%I—IEE:%? %% Tr p- Phe- Lys- NHZ; H Apc-D-1

Nal - D- Tr p- Phe- Ap3ARFP Apb3TDi-Bat-NB,; Tr p- Phe- Apo- NH2 H ApeD-1 Nal -D-1
t ~I - Phe- Apc- NH2; HHpADcBaDDJBaWhT— RNia,L- Phe- Apo- NHz; 20 H

Apo- DlNaI-DINa,.hﬁ@, %SZODBaI D-1 Nal - Phe- Apo- NH2; H
Apo-D-Bal-D ZI\Iahé D-Bal -D-1 Nal - Phe-Lys- NHz;

H Apc. D- ﬁpﬁ’R aL?#ﬂMﬁzl-% H- Apo- D- | Nal - D- Tr p- 2Thi - NHz:
I—I-Apo-DBaI D TrihAPGD- BﬂbB—Bal—PfﬁAQpc.m tNal - D- Tr p- Taz- NHZ; H- Apo- D- Bal - D
Trp- 2Thi - NH2; H- AR o-BB‘%ﬁb NHz 30 H Apc- D 2Nal- D Trp-2Thi -

H Apo- D2NaI-DTr %& Nal - D- Tr p- Taz Apo- NH2; H-Inp DBaI
Tr p- Taz- Apo- NHz; BP?S\% Blpfak'@‘r'\' iTr p- Taz- ADGNHZ; 35 H- Apc- D- Bal -

Tr p- Taz- ApaNHz; H-IAPIPrQ-@I-QmLPh@-ﬁmm@Thl Lys-NH2; H-1np-D-Bal -D

Tr p- 3Thite Lys- NHZ-I-AB’QEIBHﬁ@%ﬁ#hQQ_ASQ Wo 2004/ 0><44is H- | np D Bal -
Tr p- 2Fua- Lys- N 11 p- Pff Lys- NH2; H | np- D- Bal -

Tr p- 3Thi - Apo- N&ﬁ%%—gﬁﬁﬁﬁghﬁwﬂp 2Fua- Apc- NHZ; 5H- | np- D- Bal -

Tr p- Pff - Apc- NH2; H—ﬁ?@@@@@lﬁﬂﬁ*ﬂmmm Lys- NH2; H-Apo D- Bal - D

Tr p- 2Fua- Lys- NHY-Apdp@alpBalraB J6-RHRf T Lys- NH2;

H | np- D-Bal DquA | np- 0- Bal - D- Bal - 2Thi - Lys- NHz:
H | np- D, F@%B_ENE-B'QIHE& 1n - D-Bal - D- Bal - Taz- Lys- NH2;
H I np- D' %Bﬁat Wﬂppﬁp’znsat D- Bal - Pf f - Lys- NHZ;

15H ApGD- BaI D Blad\pmalmppmzamysmaz, D- Bal - D- Bal - 2Thi - Lys- NHz;
H Apc- D- Bal - D- Bm.A,a.Iﬂgga,Lygmpikga_ Apc- D- Bal - D- Bal - Taz- Lys- NH2;

H Apo-D-Bal -D-B OF Apc-D-Bal -D-Bal -Pff Lys-NH2; H-1np-D-1
Nal - D- Tr p- 3Thi - ﬂ @ﬁﬁ* F%—éHNaI D Tr p- 2Fua- Lys- NHZ; H | np- Dl

‘Nal -D-Trp-Pff- L FPWB%Q'EW‘-?'EE&NNHI - D- Bal - Phe- Lys- NHZ;
25H | np2D- | Nal - B-ARad-B-BID-Thysshiddkpe.NH,] Np- D-1 Nal - D- Bal - 3Thi - Lys- NHZ;

HInp-D-1 Nal - DpBled. K D1 Nal - D- Bal - 2Fua- Lys- NH2; H-i np- D- 1
Nel - O-Bal - PI T L e %?#?%mg‘g@; D- Tr p- 2Thi - Apo- NH2;
H | np- 0- 2Nal - :bogﬁpa sEPREP-NHA np- 0. 2Nal- D- Tr p- Taz- ApGNHZ; '

H- | np- DzNal-DmrngcitFaa-mﬁmwmmlnp D- 2Nal - D- Tr p- Pf f - Apo- NH2; 35H I np-0-1 _

Nal - D- Tr p- 3Thi - 5,]:_ M3l - D- Tr p- 2Fua- Apo- NH2; H- | np- D1
Nal - D- Tggp- Pf f - Aﬂ(ﬁ\d&'ﬁﬂal ?E ﬁ( 624834 17 VO 2004/ 014415

H-Apo-D-Ba!—D-Trp-Pff—N Ha;
H-Inp-D-1Nal-D-Bal-2Fua-Lys-NH,:
H-Inp-D-1 Nal-D-Bal-2Fua-NH,;
H-Inp-D-1Nal-D-Bal-2Thi-Lys-NH;
30 H-Inp-D-1Nal-D-Bal-3Thi-Lys-NH,;
H-Inp-D-1Nal-D-Bal-Pfi-Lys-NH,;
H-Inp-D-1Nal-D-Bal-Pf-N H.;
H-Inp-D-1Nal-D-Bal-Phe-Lys-NH,;
H-Inp-D-1Nal-D-Bal-Taz-1.ys-NH,;
35 H-Inp-D-1Nal-D-Bal-Taz-NH,;
H-Inp-D-1Nal-D-Trp-2Fua-Apc-NHy;
H-Inp-D-1Nai-D-Trp-2Fua-Lys-NH,:



H Apo-D-1 Nal - D Tr p- 3Thi - Lys- NH2; H Apo-D-1 Nal - D- Tr p- 2Fua- Lys- NH2;

H Apo-D-1 Nal -D Trp-Pff- Lys-NHZ; H Apo- D- 2Nal - D- Tr p- 2Thi - Lys- NH2;

5H Apo- D- 2Nal - D- Tr p- 3Thi~tys- NH2; H- Apo- D- 2Nal - D- Tr pFaz- Lys- NH2;

H Apo- D- 2Nal - D- Tr p- 2Fua-\Lys- NH2; H- Apo- D- 2Nal - D- Tr p- ff f - Lys- NH2;

H | np- D- Bi p- i - Lys- NHz; 10H—Inp D-Bi p-D Trp-3Thi - Lys- NHZ '

H-1 np- D- Bi p- ‘BO%P’“‘%‘&E Lys- NH2; H- | np- D- Bi p- D Tr p- 2Fua- LRGUI§®4834p-D-Bi p-D

Tr p- Pff - Lys- NH2; H-Inp D Bi p- D- Bal - 2Thi - Lys- NH2; 15 '
. H 1 np-DBi p-D BHanaj'-hNalLDtﬁpJﬂ%NHzi np- D- Bi p- D- Bal - Taz- Lys- NH2;

H-|np D- Bi p- D|aI A DBlp D-Bal - Pff Lys-NHZ;

H Apo- D- Bal - H i - @Cﬂﬁéﬂg‘-@kg&p’é D-Bal - D Tr p- 2Fua- Apo- NH2;
H Apc- D- Bal - D Tr E"’f—ﬂr‘? -INGR- NPT Y F=D- Bai - D- Bal - Phe- Apo- NH2;

H Apc- D- Bal - D-BaH-ll‘BJ'{tmeﬂfiDTerHHAbbNEQ D- Bal - D- Bal - 3Thi - Apc- NN2;

25H- Apo- - Bal - quag% abdipc- D- Bai - D- Bal - 2Fua- Apc- NH2;

H Apc- D Bal - DBa Apo D-1 Nal - D Tr p- 3Thi - Apo- NHz H Apo-D- 1
NaI-DTrp-ZFua- - ’ NEﬂleaI-[}Trp Pff Apc- NH2;

H Apo- D- 2Nal -DTHMhNaI,anNMApo D- 2Nal - D- Tr p- 3Thi - Apo- NH2;

‘H Apc- D- 2Nai - D- Tr{mplmenaNrhbEgdAsfRen;D- 2Nal - D- Tr p- 2Fua- Apc- NH2;

35H Apo- D- 2Nal- Inp D-Bal -D Trp-Taz- NHzH-Inp D-Bal -D
Tr p- 2Fua- NH2: P%I@%%@?%ﬁ%g‘l%z‘i VO 2004/ 014415
H- I np- D-Baj - D- Tr BprR-2NphkD-Tpi2Mpdp@NiBal - D Tr p- 3Thi - NHz;  H- Apo- D- Bal

Tr p- 2Fua- NHv HW%[-—U&JBM—RE;&-NN"Z 5 H Apc-D-Bai - D- Tr p- Opal -
41 np- D> Bat - BE&?"@*%'R%W"WWW&@ D-Bal - 2Fua. Nt 10

H- | np- D- Bal - D- BaiHerl4- wwaamy Hp. Bal - D- Bai - Phe- NHz;

H Apo- D- Bal - D- Bal-IfpIhENMBTp-Pi-ApeNi): Bal - D- Bal - 3Thi - NH2

H Apc- DBai - DBamngﬁ_zmTﬂg_ﬁﬁ - RpApo- DBaI D- Bal - 2Fua- NHa

H Apo- D- Bal - Irf?' ?N%mepipléog - D- Bal - 4Pal - NH2

‘H Apo- D Bal - D Bz‘lil'| 2’Bal D- Bal - 2Pal - 20
H-i np- D- 1Nal - DT*Hslpﬁ%NaliPsz-Fazrwp D-1 Nal - D-Trp- 2Fua NH2 Hlnp-D-1 :
Nal - D- Tr p- Pf f - NHz-Inpb-Bap-821-2ridalys-RHBal - Taz- NHz H-i np-D-1 Nal - D- Bal - 2Fua- NHa

25 H-Inp D- | Nal . ) np- D- 2Nal - D- Tr p- Taz- NHz;

H | np- D- Nal-DT'IP]'Eezﬂlrﬁg)f'j;iﬁ%lL‘;E‘fi"H - D- 2Nal - D- Trp- Pf f - NHz; H- Apo-D- 1

Nal - D- TP- 3Thi - HE'P‘%Ba'TQ 8“1'}'—@ 2 D-Tr p- 2Fua- NH2; H-Apo-D-1 Nai - D- Trp- Pf f
NHz: H Apo-D-1 Na-lnp’rD—EFaI@-BHPaThl-hHZ\IH—t- Apo-D-1 Nal -DTr p- 3Pal - NHS; H Apo-D-1

Nal - D- Tr p- 2Pai - Nirigsp-[38allt-fp o gl - D- Tr p- 3Thl - :
H Apc- D 2Nal - D- T, E'p’ﬂ:gg} lﬁ!—@mf Apc D- 2Nal - D Tr p- Pff NHz; PCT/ US2003/ 02483a

13 WD 2004/ 1441
H-Inp-D-Bal-D-Bal-Phe-Lys-NH;;

. 25 H-Inp-D-Bal-D-Bal-Taz-Lys-NH,;
H-Inp-D-Bal-D-Bai-Taz-NH.:
H-inp-D-Bal-D-Trp-2Fua-Apc-NH,;
H-Inp-D-Bal-D-Trp-2Fua-Lys-NH.;
H-Inp-D-Bal-D-Trp-2Fua-NH,;

30 . H-Inp-D-Bal-D-Trp-3Thi-Apc-NH,;
H-Inp-D-Bal-D-Trp-3Thi-Lys-NH,;
H-Inp-D-Bal-D-Trp-Pff-Apc-NHy;
H-Inp-D-Bai-D-Trp-Pfi-Lys-NH,;
H-inp-D-Bai-D-Trp-Pf-NH;;

.35 H-np-D-Bal-D-Trp-Taz-NH;;
H-inp-D-Bip-D-Bal-2Fua-Lys-NH.:
H-Inp-D-Bip-D-Bal-2Fua-NHz



H Apo-D-Bal - D Trp-2Thi - Lys- NH2; H- Apo- D-Bal -D Tr p- Taz- Lys- NHZ;

H Apc- D- Bal - D-i Nal - Phe- Lys- NH2; H Apo- D- Bal - D- 2Nal - Phe- Lys-NH2; 5

H |1 np- D-1 Nal- D- Tr p- 2Thi - kys- NH2; H I np-D-1 Nal-D Trp-~Taz-Lys- NH2;

H- 1 np- D- 2Nal - D- Tr p- Phe-A@'— NHz; HInp-D-1 Nal-D TrpiTaz- Apc- NH2; H-Inp-D-i
Nal - D- Trp- P ( ; 10 H-Apo-D-1 Nal -D Trp-2Thi -Lys- NH2: H Apo-D-1

Nal - D- Tr B_— ng??%{“% . H Apo-D-1 Nal-D-1 Nal - Phe- Lys- W{USN"W%*

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

H Apo- D- Bal - D- Tri¥"PrBinRsBaizi-Lys-WHs- D- Bal - D- 1 Nal - Phe- Apo- NH2;

H Apc- D- Bal - D 2NainpRhBipApBalBiFiR: yd-Apo- D- 1 Nal - D- Tr p- Taz- Apc- NHZ; H Apc-D-1
Nal - D- Tr p- Phe- Apgy B aHPz‘?-ﬂ %; |.Nal - D- 1Nal- Phe- Apc- NH2; H Apo-D-1

Nal - D- 2Nal - Phe- iﬁg@?—%llﬁ- ng'-D Trp(W-Pim H Apc-D-Bal -D

Tr p- Phe- NHZ; H %@‘ BRPBPFENH2 - NH2; 25 H Apo- D-Bal - D Tr p- Taz- NHz

H Apc- D- £ Nal - D-HHinp-R2EpiD-B##ifazgS/NIS2003/ 02483d H Apo-D-1 Nal - D- Tr p- Taz- NHz
H Apo- D- 2Nal - D- T ppdlBib-oNsidT&NRS - D- 2Nal - D- Tr p- Taz- NH2; or 30

H Ai b- DSer ( Bzl ~Eh]ﬁg§§é§%} [ g& r a pharmaceutically acceptable salt
thereof. A preferred & oupP2BeCdfpolind, termed a Group 2B-1 conpound, is a
conpound accor diffripptoBiphelpgfuaiNid: H- | np-0-1 Nai - D- Tr p- 3Pal - Lys- NHZ; 35

H- | np- D- 2Nal - D- H-prp4RBib-Dlpts-2i-44ys-kky): np- D- Bi p- D Tr p- Phe- Lys- NH2; _
H- | np- D-4gNal - D'j_ﬁ 'B:Iéiﬁ_gy. -.ltn;,_ll_s- \GiZ,, 15 WD 2004/ 014415 PCT/ US2003/ 024834
A nore preferre oup’ ZB- on’f)so , termed a G oup 2B-1b compound, is a
conpound accor dikhﬁ‘pﬂ%é)'P'ﬁ’eTW"BfF%H&Hz: H i np- D- 2Nal- D- Tr p- 2Thi - Lys- NHz;

H- I np- D- 2Nal - D- H-jppRiRip-DyBe-MiR.;5 H- i np-D-Bal - D Trp-2Thi - Lys- NHz;

LI7E 5 20 TR IS L D1 2 e N e 0
H Apc- D- 2Nal - D- 'BP ) ,HEI:-Ipro-DI Nal r D- Tr p- 2Thi - Lys- NHz;
H | np- D-'Bai o3 Phapparautically acteplable $atpared® 1 Nal - D- Tr p- Taz- Lys- NHz;
H- Apo- D- Bal - D TiApréfaded 3r6ufdd8mpéind teARsr - 2Thi - Lys- NHz;
H Apo- D- Bal & Ihmfcgﬁihy%ﬁﬁ?mpﬁp\po' D- 1.-,[2,-Na ?lﬂ[%ﬂ}rﬁ’g'ﬂﬁe'? c-NHz; or
- Iﬂ Ir p- I = X .mo"?" |

H Apc- D- 2Na phar maceutical |y acceptable salt thereof.
20 A still norepPePeNabR-TPdys-N: 1- - conpound; ~ t ensed- a- - Group 2&1c |
conpound, is a tEnpOMNA-BaRAPAHNg-NH; t he formul a:
H-1 np- D2@Nal - D- FLiRp BENar-bY -0 ys-NH,;

: H-Inp-D-Bip-D-Trp-Phe-Lys-NH,;
H-inp-D-2Nal-D-Trp-Thr{B=I)-Lys-NH,;
H-Inp-D-2Nal-D-Trp-Pff-Lys-NH.:
H-Inp-D-2Nal-D-Trp-2Thi-L_ys-NH,;

25 H-Inp-D-2Nal-D-Tip-Taz-Lys-NH;;
H-Inp-D-Dip-D-Trp-Phe-Lys-NH,;
H-inp-D-Bpa-D-Trp-Phe-Lys-NH,;
H-Inp-D-2Nal-D-Bpa-Phe-L.ys-NHy;
H-Inp-D-2Nal-D-Trp-Thr{B z1)-NH,;

30 H-Inp-D-2Nal-D-Trp-Pff-NH.;
H-Inp-D-2Na-D-Trp-Taz-NH,;
H-Inp-D-2Nal-D-Dip-Phe-NHy;
H-Inp-D-2Nal-D-Trp~3Pal-Lys-NHz;
H-Inp-D-Trp-D-2Nal{¥)-Pim;

35 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~L.ys-NHy;



H I np-D-Bal - D Tr p- Phe- Apc- NHz; H Apo-D-1 Nal - D- Tr p- 2Thi - Lys- NHz; 25

H- Apo- D- 1Nal - D- Tr p- Taz- Lys- NHz; or a pharmaceutically acceptable salt
thereof. A particul arlya(ﬁfeferred G oup 2B-1 ¢ compound is a conpound
according to the fornul H i np-D-Bal - D Tr p- Phe- AchIu\IHz 30 _
or aphar rrace%bg‘?wh%@ cept abl esal tthereof. Another sU | nore preferred G oup
2B-1 conpound, d a Group 2&1d conpound, is a conpRSTHE2MERUEMi ng to the
formula: H Inp-D Bal-D Trp-Taz-Lys-NHz; H Apo-D-1 Nal - D Tr p- Taz- Lys- NHzZ; 35
H Apc. D- BahD Tr p"'ﬁme’@pﬂsLDdFm-Pth-AApmll\lal -D-Tr p- Phe- Apc-NHz; or or a

phar maceut i cal | yHagseaa ﬁ-p.‘pﬁhIA Emreof 1s  ~ WD 2004/ 014415 ~
PCT/ US2003/ 0248 r oup 2B conmpound, terned a G oup 2B-2
conmpound, is a g‘é Btr?g%:r@ﬁ'a%‘? " the formul a:

H- | mp- D- 2Nal- DﬁM%%DﬂmEPhﬂysﬁsz 2Nal - D- Trp-Pff-Lys-NHZ; 5
H-1 np- D- Bi p- D- Trig-Apb@-iNes-DNZ2ThitystiH,P- Bpa- D- Tr p- Phe- Lys- NHz;

| np- D- 2Nal - D- BRgsf2hs I—I-Inp D-2Nal - D- Tr p- Pf f - NH2;
D SNGE TR P np- D- Tr p- D- 2Nal (W - Pl m

np- D- 2Nal- D%
np- D- 2Nal - @(PA -ANAR-TR(WhoD- 1 Na- D- Trp(4~)-Pim H- I np- D- Bal -
(W-Pim or HH-ApD-BSED-TBM)PIm- Trp(4~)-pim 15 or a

I

I

: t | gk ke f. A f d G 2B- 2 d,
armaceuti cal | y\ao@en. Bﬁﬁ:ﬁ- ) 0 preferre oup 2B-2 conpoun
r med a‘ G oup 'tplpt}q;'ﬁ conpound according to the fornul a:
I

-2

np- D- INal- D- ‘%? W%‘{Ié ’MZ“LSI‘-‘-’I:"I"#p 0- Di p- D- Tr p- Phe- Lys- NH2; 20

H- | np- D- 2Nal- DTT'THIPFQ-BalNlP-IBP-TIEIZ-I.wﬂ\IIﬂ} INa-D- Trp(W-Pim or HInp-DBal-

Trp(W-Pim H-Apc-D-1Nal-D-Trp-Taz-Lys-NH;;
H-Apc-D-Bai-D-Trp-Taz-Lys-NH,;
H-Apc-D-Bal-D-Trp-2Thi-Lys-NHy;

15 H-Apc-D-Bal-D-Trp-Phe-_ys-NH,;
H-Apc-D-1Nal-D-Trp-Phe-Apc-NH,;
H-Apc-D-Bai-D-Trp-Phe-Apc-NH,;
H-Apc-D-1Nal-D-1Nal-Phe-Apc-NH;;
H-Apc-D-1Nal-D-2Nal-Phe-Apc-NHs;

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

25 H-Apec-D-1Nal-D-Trp-2Thi-NH,;

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

30 H-Apc-D-2Nal-D-Trp-2Thi-NH,;
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-Ape-D-1Nal-D-Trp-Taz-Ape-NH,;

35 H-Apc-D-Bal-D-Trp-Taz-Apc-NH;;
H-Inp-D-2Nal-D-Trp-3Thi-Lys-NH2;
H-Inp-D-Bal-D-Trp-3Thi-Lys-NH.;

H
H
H
Tr
ph
te
H
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or a pharmaceutically acceptable salt thereof. . Another preferred Goup 2
conpound, ternmed a Goup 2C conpound, is a 25 conpound according to the
formul a: H- 1 np-D 2Nal - D-Arp- 3Pal - NH2; H- | np-D- 2Nal - Iac-_Tr p~tPal -NHz H I np-D-1
Nal - D- Tr p- 3Pal - NHz; H- I np-D-Bi p-D Trp-Phe-NH2; 30 .-

H- | np- D- 2Nal hi - NH  H- I np- D- 2Nal - D- Tr p- 3Thi - NHZ,

H- | np- D- Di p-%a%ﬁwﬁ'}-a%%%- NHz H | np-D-Bai - D Tr p- Phe- NHz Fenmsamsimsss

H | np- D- 2Nal - D- Bal - Phe- NHZ; 35 H- I np-D- 1Nal - D- Tr p- 2Thi - NHZ; or _

H Apo- D- 1Nai - D- Tf'p'ﬂlpﬂ@%ﬂzﬁrp'g'f“aé-yﬁﬂgzirmceut i cal | yaccept abl esaftthereof. t9
WO 2004/ 014415 PEIhUISE0B/TORBBB®-MHpref erred G oup 2C conpound, terned a

Goup 2C1 corrpop,qqp_DjB_scﬂ_g_ﬁiggﬁﬁ)_ﬁg@N%&:cordi ng to the fornula:

H | np- D- 2Nal - D- Ty p- 2 IH% H -FBal -D Trp-Phe-NHa 5

H | np- D- 1Nal - D- TH"PRRARAP-23E-ACNbl- D- 1 Nal - D- Tr p- Phe- NHz; or a

phar maceuw i cal | yHelorRBahbiTep-BHRode-Nids eof . A particul arly preferred conpound

of the inventiony-A g_mT,?ﬁHmﬁNgorrpound, is a conpound according to the
| -

formula: 10 H I ng- | - r.p-2Th ?&pc-NHz; H I np-D-Bal -D Trr2Thi - Apo- NHz; =
H Apo-D-1 Nal - D-T1 9‘%?'1[%}3’8‘-2%%‘;3’5151%0- D-Bal - D Tr p- 2ThwApo- NHz; or H

Apo- D- | Nal - D- Tr ptipeDiBal-INFp-Pfidgs-8Haphar r naceuf i cal | yaccept abl esaf t t her eof .
I n anot her aspecH-lijleBapb@alPRAyE-RALUres a nethod of determining a

conpoundyg abi i ﬁﬁnﬁ—l?—BQi— %a."?mﬁ(y?ﬁflzf eceptor, said nethod conprising the

step of neasuri nﬁ tt1e a ) ‘conpound to affect binding of a :
conmpound accor di HY"RHBREPRSHEHYsNHer according to any one of Groups 1, 1A
2, 2A, 2B, 2B-1, Hap-I-Bal-RBaltaz-lyONES- 1c, 2B-1d, 2B-2, 2B-2a, 2C, or 2CG1to
sai d receptor, tg_;ﬁp‘ﬁ_gggmgpzﬁgiﬁqwz.receptor, to a pol ypeptide conprising -
sai d fragnment of ai[ﬂ rﬁlﬁ_gghg'{_%or t'0 a dedvafive of sai dpol ypeptide. In
anot her aspect t ok 1 Mies a nethod for achieving a benefici al
affect i® a subjddPe-BdintD-Bal-Re-LywsdHE met hod conprising the step of

adni ni stering t oH2pcbB4l-omdrbatiysaqef f ective amount of a conpound

according to forguy IE% ) LoagGoup 1A, Goup 2, Goup 2A, Goup 2B,
G oup 2B-1, G oup ?%a%mégc'fgw?b‘@-'\i » Group 2B-1c, Goup 2B-1d, Goup 2B-2,

G oup 2B-2a, G JipreBBaPRY-GerdyelHE or a phannaceufical |y acceptabl e salt
t hereof , wher ei nH#@r-U-BdlDd-PRe-lgenHnt 1S effective for producing a
benef i aalp effectHjAB&bsgéij%I_ngs[,@r@zg (e.g., cure or reduce the severity)
H-Inp-D-1Nal-D-Trp-3Thi-Lys-NH;
H-Inp-D-1Nal-D-Trp-2Fua-Lys-NH;;
H-Inp-D-1Nal-D-Trp-Pff-Lys-NHy;
H-Inp-D-1Nal-D-Bal-Phe-Lys-NH;;
25 H-inp-D-1Nal-D-Bal-2Thi-Lys-NH;;
H-Inp-D-1Nal-D-Bal-3Thi-Lys-NH,;
H-Inp-D-1Nal-D-Bal-Taz-Lys-NHj;
H-Inp-D-1Nal-D-Bal-2Fua-Lys-NH;
H-inp-Q-1 Nal-D-Bal-Pff-Lys-NH,;
30 H-lnp-D-ZNal-D—Trp~2Thi—Apc-NH2;
H-inp-D-2Nal-D-Trp-3Thi-Apc-NH,;
H-Inp-D-2Nal-D-Trp-Taz-Ape-NHg;
H-inp-D-2Nai-D-Trp-2Fua-Apc-NH,;
H-Inp-D-2Nal-D-Trp-Pff-Apc-NH;
35 H-lnp-D-1 Nal-D—Trp~3Thi-Apc—NH2;
H-Inp-D-1Nal-D-Trp-2Fua-Apc-NH,;
H-Inp-D-1Nal-D-Trp-Pff-Apc-NH.;

S



30 or prevent (e.g., reduce the likelihood of onset or severity) a disease
or disorder. In another aspect the invenfion features a nethod for
sfinmulafing growh horrm(rre: secrefion in a subject in-need of such

stinmul dfion, conprising the step of admi nistering t&.a subject an effective
anount of a g,t&rzgd }o:[' oni st according to formula (1 ), Goup 1, Goup 1A

G oup 2, Goup iy oup 2B, Group 2B-1, G oup 35 2B- 1BST/ER28A482498- 1b, G oup
2B-1c, Goup 28-id, Goup 28-2, Goup 2B-2a, Goup 2C, or Goup 2C1, or a .
phanr aceufi cal | y théeepdNatlT8Thi-LysHed2of , wherein said effective anount is . .
at | east an anourH-AssbANSICETS-2E@-E-REUCe a detectable increase in 20 )
200- 0/ 014415 PCI4. /(Eg.ﬁ@_ rQwt h hornone secretion and, preferably,
is an anount suﬁ%gﬁé@%ﬁ?lb'acﬁﬁ'le‘gsé "beneficial affect in a patient In one
enbodi ment of t hd-ApmR-aNaleTR2Thitsdizg aspect said stinulation of growth
hor none sécr et i om-Am-D-RRAIDIBBTHI-OYs-NH eat ment of a growt h hornone defici ent

5 state, for incrpaSLMSnIS msS,, for increasing bone density, for >
sexual dysfuncti ApesiaN es o?a%%?nglﬁés, for facilitating a weight gain, for =

I n_na
facilitating nai %P@%@@HI'QTTW%E‘@H{Y?'NHdr facilitating nmaintenance of

physi cal functi orl-fggD-2ial-DFyePif-LyssNHng recovery of physical function,
and/or facilitat imﬁp-@?ﬁ?@bﬁp@zﬁﬁﬁéﬂﬁzse- Preferably said facilitating wei ght

gain, fagplitatin i pt enance. in wWeight, and/or facilfiating appetite

i ncr easeqlbs 10 iﬁ%‘f‘@fdé]?isﬁwqﬁﬁﬁ%fqﬁt havi ng a di sease or disorder, or
under going a tr éborBrilip-Ddrcempawnilide by wei ght | oss, Mre preferably said
di seases or di soHdas-D-BRCOTHFDA-LE-NNY,; Wei ght | oss include anorexia, bulima,
cancer cachexi a, Hﬁ.lup§ ip(-ﬁ-T%'- hlyva_i%li,ng), cachexia, and wasting in frail

el derly. Also pref erala_y S |P(§f._yf At ment s acconpani ed by wei ght | oss

i ncl ude chenot heM DB Pa2Toilve-Nes apy, tenporary or 15 pernanent
“immobil i $8t.i on, &Fop-DiBid-HSRISThilLYs-BAHt her aspect the invention features a

met hod for suppr@ﬁﬁg_ﬁgipgé_gmﬂz_gﬂr_mne secretion in a subject in need of
I Sl the step of administering to a subject an

such suppression,, COQRLI

ef fective anount “8?9’@&5@2'%5“%%%% st according to formula (1), Goup 1,
G oup 1A, G oup H:ineP-GipD-BAPfCysdp; 2B, G oup 28-1, Goup 20 2B-1a, G oup
2B-1b, Group 2B- HeApcO-gaMp-iZBstiapdRIQuUp 2B-2, Goup 2B-2a, Goup 2C or

G oup 2Cod, or a e eut | cal | ceptable salt thereof, wherein said
effecti vgéarmunt Hiwsbgadt@ﬁqgas E%ﬁ'eécrfgﬁﬁt sufficient to produce a detectable
decease in growt A - TER-2pa-Nite and, preferably, is an anpunt

suf ficient to acHiApe©-Bal-DdabificcAmINHgf f ect in a patient 25 In one enbodi nent
of the i mredi at eH;ApE,@cmglgggzm§%q$stai d suppression of growth hornone
secretion is indjcat @%ﬁ@r  trearment of a disease or condition
characterized by e C oSO8 Bt Nisr mone secretion, for facllitation of

wei ght |18%s, for HAReDria-RiBablezdbe-NPpet i t e decrease, for facilitation of

wei ght mai nt enangépe-DaBal-DiartFuadpeingsi ty, for treating diabetes, for
treating conpli Cﬁlﬂpgﬁ%aﬂg»&f-ﬁpﬁc.%j ncl udi ng 30 refinopathy, and/or for
treating cardiovgscular disorders. 2In a preferred enbodi nent of the

i medi atel y fore@%?ﬁ'&“‘ﬁ'@b%‘@ﬂ’@'c@ﬁmie weight is a contributing factor to a
di sease or condi tiAgeDithia-DrdiprudmmmeNtiensi on, di abetes, dysli pi deni a, L
cardi ovasgul ar dHppabeINaOBHp-FHLAQRRF,; OSteoarthritis and cancers. Mre
preferably said ﬁ_gg&_bim;_b_?n 2@% weh ht loss reduces the |ikelihood of such |
35 di seases or conditions. Rs8-6 Zpreferably said facilitation of weight -
| oss conprises af-APeR@Nalp-3hi-Apc-NHeat ment for such di seases or '
conditions. A neiApdDaNakd-TpiThz-AgHghrel i n agoni st effect in a subject,

conprising the SFI-ﬁBc—BéNaI—D—Trp—.‘ZFua—Ap&NHz;
35 H-Apc-D-2Nai-D-Trp-Pff-Ape-NH,;
H-Inp-D-Bal-D-Trp-Taz-NHy;
H-Inp-D-Bal-D-Trp-2Fua-NH,;
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WO 2004/ 014415 PCT/ US2003/ 024834 of adm nistering to a subject an
effective anount of one or nore of a ghrelin agonist according to formul a
(1), Goup 1, Goup 1A e'*oup 2, Goup 2A, Goup 2B, ~Goup 2B-1, G oup
2B-1a, ‘G oup 28-1 b, Goup 2B-1c, Goup 28-1d, Goup..2B-2, Goup 2B-2a,

G oup 2C, or , 1, or a pharmaceutically acceptable salt thereof, 5
wher ei n sai d“g?gglﬁ\% amount is at |east an anount suPfVEF2RR0248Y produce a
detectabl e i ncrease in growh hornone secretion and, preferably, is an
amount suf fi ci enfnPP-Be-BpPfNtieneficial affect in a patient. In another
aspect dre inveniApaDiBaDTIESTRNKMEL hod of eliciting a ghrelin antagoni st
effect in a subjg HEUBFHebRd e step of administering to a subject an
10 effective arm'ﬁ% G"](:))f (I)ngl'pg%ﬁgnoh'ﬁﬁé’ of a ghrelin antagoni st according to
formula (1), G JdGpPED-RE-HIP-RENHG oup 2, Group 2A, Group 2B, Group 2B-1,
G oup 2B-Sla, G ctirpp@B-BEbD-TE-0RENREB- 1c, G oup 2B-1d, G oup 2B-2, G oup
2B-2a, Goup 2C H@pe-Sicb-reladangl @ pharmaceutical ly acceptable saR

t her eof , wher ei r]_é%‘aig ei&g_ctlve afount is at (east an anount sufficient to
produce a det ectZhPEVREEPERsE N owt h hor none 15 secretion and,
preferably, is dhnaibBaitD-BalHTaz-Nient to achieve a beneficial affect in a
patient. Conpourklfmp@fBailreed-DreNn,0N are active at the GHS receptor. The
compoun can big I tor, and preferably, stinulate receptor
activi t)c/l'.?0 Thus aH@BbQ%étt‘Jltr?%%’F’%f & invention is useful as a functional
ghrelin anal og, 'hOpnPRs-BBalkPheddigar ch t ool and/or as a therapeutic agent.
Research tool apphpebBabDBalgEmNH] |y 1 nvol ve the use of a conpound of the
i nvention and th@Aﬂi—ﬁ-ﬁ%ﬂﬁ-ﬁa@i fNI-@HS receptor or fragment thereof. The GHS
receptor can be reslsnt LN |1;‘h efent environnents such as a manmal i an
subj ect, a whol elP‘é%‘:l'_ ',B"“BP'BQ"_E%Nﬁz?rrenbr ane fragnent Exanpl es of researoh

t ool applbi cati ortbARED{BatD-Bale2Fae-Nd2ni ng for conpounds active at the GHS

receptor, deterRRpI-BLPEsALESQNCce of the GHS receptor in a sanple or.
preparation, ang, N t le or effect of ghrelin. One aspect of the-.
s B ol

present invention od of screening for ghrelin agonists
and/ or for ghrelt-fArclBabBalsiPeNHacr eeni ng for ghrelin agonists can be 30
performed, for exkapED-Sal-bRaksFargH,2 conpound according to fornmula (1), Goup

1, GoupplA G QUpsd-183i84%- oup 2B, Goup 2B-1, Goup 2B-1la, G oup
2B-1 b, Goup 2B- P qup%%‘ﬁ G oup 2B-2, Goup 2B-2a, Goup 2C or

1 c (ou
G oup 2C 1, or ‘5W§FM'Bﬂ??%FéPW2hccept able salt thereof, in a conpetition
experiment wi t h HopD-iNapItmBENHScr eeni ng for ghrelin antagoni sts can be
performed, for exmppLMNal-bBaBPaAN#i;Ng a conpound according to formula (1),

Group 25 10, or o THBO R BN OG0 28. 2, “Group 28 25, Group 2G

or Group”2Gl, or-EP-PrdNarBEabiPi-ti |y 22 WD 2004/ 014415
H-Inp-D-2Nal-D-Trp-Taz-NH,;
H-Inp-D-2Nal-D-Trp-2Fua-NH.:;
H-Inp-D-2Nal-D-Trp-Pf-NH.;
H-Apc-D-1Nal-D-Trp-3Thi-NH ;

- 30 H-Apc-D-1Nal-D-Trp-2Fua-NHz;
H-Apc-D-1Nal-D-Trp-Pff-NH;;
H-Apc-D-1Nal-D-Trp-4Pal-NHo;
H-Apc-D-1Nal-D-Trp-3Pal-NH;
H-Apc-D-1Nal-D-Trp-2Pal-NH »;
35 H-Apc-D-2Nal-D-Trp-3Thi-NH 2

H-Apc-D-2Nal-D-Trp-2Fua-Ni- 5;
H-Apc-D-2Nal-D-Trp-Pff-NH,;
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PCT/ US2003/ 024834 acceptable salt thereof, to produce GHS receptor activity
and then neasuring the ability of a test conpound to alter GHS
receptoractivity. Another—aspect of the present invenation features a nethod
of "screéening for a conpound able to bind to a GHS réceptor. The net hod
conprises t 5 neasuring the ability of a test conpound to affect
t he bi ndi nghg?agﬁ'gg%%ound according to fornula (i), G BulUSRI3@48ip 1A
Goup 2, Goup 2A, Goup 28, Goup 2B-1, Goup.2B-1la, Goup 2B-1b,

G oup_2B-1c, G olbARE-INal-DImp4RaldB;2, G oup 2B-2a, G oup 2C, or Goup 2C1, . -
or a pharmaceut i ¢gAdob-2GS8RARBPSea! t thereof, to either the receptor, a -
fragnment of the Irrﬁgéa ol i)o rising a ghrelin binding site, a 10

pol ypepti de conpr: G% hgl-F 5@% Wg, ar a derivative of the pol ypepti de.
Ghrel i n agoni st s HelaprDiftip-DJaeTazeNBL hi eve a beneficial effect in a subject.

For exan@ e, ghr ¢lihfpigkiocesorbQWM,;n hornone rel ease from primary-culture
pituitary cells iI-DI a %ﬁ’sﬁﬁ'ﬂﬁ@ ent manner W thout stinulating the release .
of the other pitui P%P Hor BHES: 2| njected intravenously into anaesthetized .
rats, ghrelin sthior-BtERiDRal-BaNHe 15 rel ease of growth hornone. (Kojim et .
ai .. Nafure 1999H-4PPBiEbBaFdaNHEBUS a nonexcl usive |ist of exanples
wherein such a bﬁﬂﬁﬁbcﬁrﬁba‘%ﬁ;fﬁﬁﬁ .may be indicated would include: treating a
growt h hornone deficient state, fncreasing muscle nmass, increasing bone

densi ty, 1% r eX@iPRE™aEsUYSAllY asreptehie satbareef. nal es or females, facilitating a
wei ght gain, faciAlpréfatddi@youpBArbaipand; ecfhed EGH 28 éoﬂ'itfablhﬂdt, ®ki ng mai nt enance
of physical ehpbtHidcbR@hd'Bmelt@friulal t ating recovery of physical function,
and/or facili ta;t,\gr] ﬁpﬂe 6§e Increase. Facilitating a weight gain,

mai nt enance in fg‘h' 71 are- Wgﬂ“pé'mf'ﬁcr ease is particularly useful for a
subj ect havi ng aHdhe-B2blel-BrpdiPabkwiiz; or under goi ng a treat nent)
acconpanised by weiLighb-2hNasIS-Tplhrs 2 . or disorders acconpani ed by wei ght

| oss include, e.g.. B8Rarex yl {,yia, cancer cachexia, ADS, (e.g.,
wasting), 25 cacﬁe’%gw\/\gs ?Pnheg'[ 'Ng;lr ail elderly, and the Like. Treatnents
acconpani ed by \N'é'l"@FhP'ZNS‘s@'TTPﬂ%T@aH-yS'éU@;, chermot herapy, radiation therapy, -
tenporary or per HeneDENeKDOiAfLABNHHN, di al ysis, and the |ike. Thus anot her

aspect of the presgnboNaMSRHpLeRfeRLYUres a method for achieving a
benef i CI2%|- affec n o met hod conprising the step of

| S e sal

adm ni steri ng toh’o’ﬁp",:ﬁg'ﬁ%&@'ﬁlﬁ%é&a”%n effective anount of one or nore of a
conpound accor di Fgne-B-DipPrit-Rhetiyy-NHG oup 1, Group 1A, Goup 2, Goup 2A,
goup gB, 2Gr (();p RiBnplD-BpE OUTip-Bis-LR NHE ouGrp 2B- %tC): G oup 28;110, G oup 2:3I 1d,

oup 2B-2, OUR _12Bm 2R 1R0U r, oup -1, or a pharmaceutically
acceptabl e salt Pﬁépfg%ﬁal '%%ﬁl’ezn&%gﬁﬁ effective anount is effective for .
producl ng a benebrerarNakP-d@f)iRimhel ping to treat (e.g., cure or 35 reduce .
t he sevébi ty of) Hdanp-p2Baleimp(Ter(Bz)}NH;educe the |ikeli hood of onset or
severity of) a dHa@@g@Ng,LD_ql,ipwnm'r. In a preferred enbodi ment of the
i mredi ately pr ecEqi n &eltll_gid qﬁq._l, of 23 WO 2004/ 014415 PCT/ US2003/ 024834
beneficial affect SoRBPPeesPSOTIM at i ng growt h hornone secretion in a
subj ect in need BfnsRdP-BLNa)&iMoON, conprising the step of administering
to a subject an HfipDRNHD-FPITEANHYT one or nore of a conpound according to
formulagphi), Go Loy _of I GALB: ag.oup 2, Goup ZA, Goup 2B, Goup 2B-1, '
G oup nglla, Goﬁﬁn%%zg%w%p?ﬁb @B 5 1c, Goup 28-1d, Goup 2B-2; Goup
2B-2a, Group 2C, NOP-RRBHP-deshak gy Nte: phar maceut i cal iy accept abl e sal t
t her eof , wher ei nHdup-B-BekP-dpthhed-yalbunt is at | east an anount sufficient to
produce a det ect plphpiBBOHSASFHLINsQEOWM h hornone secretion and, preferably,
i's an. anount suf_lflri!cb_ﬁgﬁ gi¥e) Tac_ﬂ_i e'%’ﬁng beneficial affect in a patient In-a

AP RERR T 2

nore preferred enb di ately preceding nethod said 10
stimul atPon of gHdWPrBAPFePhedweMdsi on is Indicated for treatment of a
growt h hor none dadtmgeh-8atD-SipaeApt-H,; | Ncreasi ng nuscl e mass, for increasing
bone density, foy. I -EQNE ekh@n in males or females, for facilitating
a wei ght gain, fﬁf&§50|Iltatéﬁggﬁgﬁﬁtenance of weight, for facilitating

mai nt enance of physical functioning, for facilitating recovery of physical
function, and/or facllitating appeti e increase. 15 ~ In another preferred
enbodi nent of the imedi ately preceding nethod said facilitating wei ght
gain, facilitating maintenance in weight, and/or facilitating appetite
increase is indicated in a patient having a di sease or disorder, or under
going a treatnent, acconpanied by weight |oss. Mre preferably said

di seases or disorders acconpani ed by wei ght |oss include anorexia, bulima,
cancer cachexia, AIDS, (e.g.,



20 wasting), cachexia, and wasting in frail elderly. In another nore
preferred enbodi nent of the immediate |y preceding nethod said treatnents
acconpani ed by wei ght | Q(Fs;rsmi ncl ude chenot herapy, ragiation therapy,
tenporary or pernmanent i¥mobilization, and dialysisk:-Ghirelin antagonists
can al so be wepdos@sspchi eve a beneficial effect in a 2 ient For

exanpl e, s ghrelin antagoni st can be used to facilitat C 2&%02"18%'55,
facilitate appetite decrease, facllitate weight maintenance, treat obesity,
treat di abetes, t"l"gﬁ‘f‘nt?é‘h'B‘lepc%'ﬂ‘Hdﬁ%'Heif di abetic including retinopatry,

and/ or treat car di-6raBEal-biipdisadidéi,s. 6ccessive weight is a contributing

factor to differqiapdbsaRSSNal ding hypertension, diabetes,
1 7 F@%’ Caiyé]', 30 gall stones, osteoarthritis and

dysl i pi dem as, ca,igl Oé%SFL” ar di
certain forns of ‘CancereDgakRhehis-Nbout a wei ght | oss can be used, for
exanpl e, Po redudeinpfeiNal-REM-HbLsOM,;such di seases and as part of a
treat ment for sughp J:Dsmgs-m,ﬁ&m}g“ngs of the invenfion may al so antagoni ~ .
the effects of gl}_{_ﬁ ooV L0 %ngll-’gn vivo. Thus yet another aspect of the
present invention fBartles PrsAPsdtteor 35 suppressing growth hormone ,
secretion in a siébeCriNahDAmetrzeNpcBHeh suppression, conprising the step of
adm ni stering to Hing-ObiNED-TRIPIRE ,;ve anount of one or nore of a conpound
accordi nggto fornmuha b G0 § oup 1A, Goup 2, Goup 2A, 24 y W
2004/ 014415 PCT/ S%Bk%gg%ﬁa@' ioNpaz) Goup 2B-1, Goup 2B-l1la, G oup
2B- 1b, Group 2B- TEWR-IN-DBr-TarlyeNskip 2B-2, Group 2B-2a, Group 2C, or
Goup 2C 1, or a Dol aiil-1NabPh ggpt abl e salt thereof, wherein said

p Hohvar SLYEREE P
effective anount H.ﬁpcqj_g,hﬁ_@sﬁp_gﬂe_mt sufficient to produce a detectable
decrease in growh h@_gqgjeﬁé%ﬁr%onz’and, preferably, is an 5 anount
sufficient to achw ape BreINEg fect in a patient In a preferred
enbodi med? of t h&-AnerReB8idx-ETbJapApaditli ng net hod sai d suppression of growth
hor none secr et i oM-A-D-BaliCNEEhd-AcNH)e treatment of a disease or condition
characteri zed by,_,eﬁ&_ ééllbgzh%-ﬂi’.‘%.&g nmone secretion, for facilitation of

wei ght loss, for facilrtation_o tite decrease, for facilitation of
vei ght mai nt enan&&PeRyINYP-Te-EazAnsdiHebesi ty, for treating di abetes, for
treating conpli chitApsiliidd-Delimablet-q=-NHcl udi ng retinopathy, and/or for
treatingzeardi oqusa:délgﬁméj.bs,%lq;q{eggc_hgz.a nore preferred enbodi ment of the
| mredi ately precﬁgi%%'ﬂ@t'ﬁé%ﬁ cesslve weight is a contributing factor to a
di sease or condi (T OR T N& Qe A ﬁB‘é‘M"@nsi on, di abetes, dyslipidem a,
cardi ovascul ar didepR8a-RZm(¥)Rimnes, 15 osteoarthritis and cancers. In
anot her nore preHetpeeBaDURsPRERL,; of the i medi ately precedi ng nethod said
facilitation of weldRisl 9SS luces the likelihood of such di seases or
conditiaq and/ owépg}lﬁtdB%laci ?ﬁgﬁlﬁﬁn of weight |oss conprises at |east part .
of a treatrnent PWQM*%?@E%FS@# or conditions. 20 As is also appreciated -
by those of ski |l H-ApaDriNal-BiTtp-2ThNiet i n and agoni sts thereof may al so be used -
to achi eve benefh@jpa.b-ﬂ@[_ghg,vﬁ&qmz;ar effects. (Nagaya, et al., Regul Pept.
2003 Jul 15: 114(2- 3k lls L h%;Q;l_:ﬁr.exarrpl e, it is known that ghrelin
i nhi bits apopt osi OPEP LG BrR/8EWes and endothelial cells in vi bo, that
repeat ed adm ni sHPREPANabP-TephtaziNHg of npr oves cardi ac structure and function
and attéfuat es tHARD-SdesBliOppRNPingf cardi ac cachexia in rats with heart
failure, ang gt %ﬁ%@%&%@%gﬁh&g&t em ¢ vascul ar resistance and

I n_human pa

I ncreases cardi a o%tggau% I'ents with heart failure. (1d.) Thus
it has been recoéﬂ'ie P4 25 Frrenotind, medatfpremn 2B-4 gavnoyad isrepr esent
pot.enti al t ¢#EWRQMEde¢coriingdrthe feendlaeat nent of severe chronic heart failure.

in ahpalr_ti cul arlu.lr@rmingmeﬁp_dgmlqgwﬂﬁgpﬂt 01;] eiach of the nethods of usijng a
30 ghrelgsn agoni gt deserh ik ein the ghrelin agonist is a conpoun
accordi r'?lg to theﬁﬁngﬁn%'ﬁ%bb'em%g{'ﬁ%% -D Trp-Phe-Apc-NH2; . or a
phar maceut i cal | y-edsBipdbie-Pielys-NHaer eof .

H-Inp-D-2Nal-D-Trp-Thr(Bzl)-Lys-NH,;

15



A compound or conpounds of the invention can be adm nistered to a subject.
35 A "subject' refers to a manmal i an or non-nmammal i an ani mal i ncluding, for
exampl e and wi thout |imgafion, a human, a rat, a ,«se, or a farm ani nal .
Ref ererice to subj ect does-not necessarily indicate the presence of a

di sease or di 45 Nus the 25 5 10 15 20 25 30 wo 200~/omsis

PCT/ US2003/ 0%4 {efm subj ect further includes, for eXGHPPM030283h mal i an
or non-nmanmmal i an ani mal bei ng dosed with a ghrel in anal og as part of an
experiment, a nmanfdlrepretsredfiawg 2B compouad,itermkd bGioug 2B+1etingubutdy hel p
alleviate a déaeafsoudd actbiffBahe foRfiglada Mammal i an or non- mammal i an ani mal

being treated propﬂ Aa(éwamjﬁg-&aihpldismrd or prevent the onset of a disease

or disorder. O her eatures ages of the present invention are
appar ent from t he HAeRPENaHRIP-RbedysPikions provi ded herein including the
di fferent #&xanpl esi- lnﬂhesapnawzdﬁdl_ﬁmpl es illustrate different conponents

and . nmet hodol ogy usgisls LGl the present invention. The exanpl es
do not limt the ¢ gé-ne ?g@'ﬁ%%w@ased on the present disclosure the

skilled artisan CS'H"R‘B'éNPWVP%_G"‘é’mN"by ot her conponents and met hodol ogy ‘
useful for practi tingD{iNel-pieftertApemtgnt i on. Unl ess ot herwi se stated, those =

am no acids w th pghhikal Dg@}ﬁ,@g@,@_‘ provided in the L-enantioner. ‘
Ref er ence 60 "a dﬁé&ﬂ%‘#{%‘?ngﬂ’dg refers to a nodified anino acid such as

t he correspondl ng Wzkyl amno acid, a |3amno acid, or a
| abel ed am no addH-ﬁ[DE"DNPLeEEQTIDESURLﬁTNIﬂI\I OF THE | NVENTI ON The present

i nvention featureﬁ-lmmghdyirrpa-agl@gﬁchtl ve at the GHS receptor. Human
ghrelin is a 28 api %d.].fl '*Rﬁgtl de where a serine hydroxyl group
is esterfied by n- c an0| ¢ acrd et aL. Nature 1999, 402, 656-660,
and Kojim, (Abst a“cPP‘P‘BaFﬁ’rTFRjT@htﬁer'ktl onal Synposium on Growth Hornone
Secr et agotfues, Keblsﬁtponelaal-ﬁa‘qm'admys-w 2000, February 17-19.) Certain am no.
acids present in gQoip TEPhLElY,ENtion are represented herein as '

foll ows: A3c 1- anl_lzw b%gb B |ﬁ) ﬁecar boxylic acid Adc
1- am no- | - cycl obu &0 3 PSR 1- ani no- 1- rycl opent anecar boxylic
add A6c 1-am no-| Hmpozwkaﬂmmm ic acid Abu a-am nobutyric acid Acc ~
1- ami no- i - cy idr @ phambeltidaliyAccpi ot itiefeof Ci d
20 ' A still more preferred--Group- 2B-1- compeound;—termed -a- Group 2B-1c -
compound, is a compound according to the formula;
H-tinp-D-2Nal-D-Trp-2Thi-Lys-NH,;
H-Inp-D-Bal-D-Trp-Phe-Apc-NH,;
H-Apc-D-1Nal-D-Trp-2 Thi-Lys-NH,;
25 H-Apc-D-1Nal-D-Trp-Taz-Lys-NH;;
or a pharmaceutically acceptable sailt thereof,
A particularly preferred Group 2B-1¢c compound is a compound according to
the formula:
H-inp-D-Bal-D-Trp-Phe-Apc-NH,;
30  or apharmaceutically acceptable salt thereof,
Another still more preferred Group 2B-1 compound, termed a Group 28—1;1
compound, isa compound_ according fo the formula:
H-Inp-D-Bal-D-Trp-Taz-Lys-NHy;
H-Apc-D-1Nal-D-Trp-Taz-Lys-NH;;
a5 H-Apc-D-Bal-D-Trp-Taz-Lys-NH,;
H-Apc-D-1Nal-D-Trp-Phe-Apc-NH;; or
or a pharmaceutically acceptable salt thereof.

18



' [ . Al - "sobulyric acid
O Act 4-am no-4-carboxytetrahydropyran, i.e.,: Aib a-amno'so
Ala orA alanine | S-Ata beta al ani ne 26 5 10 WO 2004/ 014415

' [ i di nyi.earboxylic acid,
PCT/ US2003/ 024834 O HN\ - | NH Apcami no pi peridi nyi&ar _
i.e.:Arg or RargininehAr honDar gi ni neAsn or Naspar ag&geAsp or Daspartic

Bal Bi |enyIaIan|ne I.e.: f -N!~H' _
ZCI4'd B?phensrg{lgﬁ'n%émgl]. D, Bpa 4-Benzoyl phenyl al anPGEUS2P038924834cy, o
ti-cycl ohexyl al ani s or, C cysteine; Dab 2, 4-di am nabutyric acid,
y Klf@”lg%/rﬁfned p 2B compound, termed a Group 2B-2 compound, is a

(4, y-Di am nobutyri

2, 3- di anmi nopreyPeyng aesprding &, tfeFodiutai nopr opi oni cacid); Dip

13, f 3- Di pheny! al ani-#@.n-2NaED-Trp-Grh-Lys-NH;;
H-Inp-D-2Nal-D-Trp-Pif-Lys-NH.;

5 ‘H-inp-D-Dip-D-Trp-Phe-Lys-NH,;
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;;
H-Inp-D-2Nal-D-Dip-Phe-NH.;

10 H-Inp-D-Trp-D-2Nal{¥)-Pim;
H-inp-D-2Nal-D-Trp(¥)-Pim;
H-Inp-D-1Na-D-Trp(¥)-Pim;
H-Inp-D-Bai-D-Trp(¥)-Pim; or
H-Aib-D-Ser(Bzl)-D-Trp(W)-Pim;

1§ or a pharmaceutically acceptable salt thereof.

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

H-Inp-D-2Nal-D-Trp-Pff-Lys-NHy;

H-Inp-D-Dip-D-Trp-Phe-Lys-NH;

20 H-Inp-D-2Nal-D-Trp-Pff-NH,;
H-Inp-D-1Na-D-Trp(¥)-Pim; or
H-inp-D-Bal-D-Trp(¥)-Pim;

or a pharmaceutically acceptable salt thereof.
Another preferred Group 2 compound, termed a Group 2C compound, is a

25 compound according %o the formula:
H-Inp-D-2Nal-D-Trp-3Pal-NH,;
H-Inp-D-2Nal-D-Trp-4Pal-NH.;
H-Inp-D-1Nal-D-Trp-3Pal-NH,;
H-inp-D-Bip-D-Trp-Phe-NH,;

30 H-Inp-D-2Nal-D-Tip-2Thi-NH,;
H-Inp-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-Bai-Phe-NH;;

35 H-Inp-D-1Nal-D-Tip-2Thi-NH,; or
H-Apc-D-1Nal-D-Trp-Phe-NH,;

or a pharmaceutically acceptable salt thereof.
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5 10 15 20 25 WD 2004/ 014415 PCT/ US2003/ 024834 Dhp 3, 4-dehydroprol i ne Dnt

5, 5-di net hyl t hi azol i di ne-4-carboxylic acid O 2Fua f 3- (2 furyiral ani ne,

G norQ glutgmine Gu or E glutamc acid & yorGglycine Hs or H

hi sti di'ne 3Hyptrap53hdroprraI|ne i.e., (28 _

3Sr 3- hydroxywzrﬁl g |ne- 2carboxylic acid; 4Hyp 4 hydrogé_@rol I ne,
|

|e.i,O

4RA- hydr oxypyrroli

ne- 2car boxylic acid; Ile or | isol

~indoline-2.carboxyiic acid t,-N~~O Inp isonipecoticacid, i.e.:
4- ket oproline Leh Breferred Guopras tarepouith tahed e i Greup§G-1 mompoungdsisae Met or M

met hi oni ne | dsapoundt dctorting Bitmu@ni ne: 2Nal  f 3- (2- Napht hyi ) al ani ne;

P§7803{0%1834

.e.,

Kt p

N e

(25,

nodeuane Nva norMa'theth]BTpp_mhmgrm ndol e- 2- car boxyl iIc acid Omonirthine

10

15

20

25

30

. 35

H-Inp-D-Bal-D-Trp-Phe-NH,;

H-Inp-D-1Nal-D-Trp-2Thi-NHy; or

H-Apc-D-1Nal-D-Trp-Phe-NH,;
or a pharraceutically acceptable salt thereof.

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

H-Inp-D-1Nal-D-Trp-2Thi-Apc-NHy;

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

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

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

H-Apc-D-1Nal-D-Trp-Phe-Lys-NH,;
or a phammaceutically 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 (1) or according to any one of Groups 1, 1A, 2, 2A, 2B, 2B-1, 2B-1a, 28-1b,
2B-1c, 2B-1d, 2B-2, 2B-2a, 2C, or 2C-1 o said receptor, to a 'fragment of said
receptor, to a polypeptide comprising said fragment of said receptor, or to a
derivative of said polypeplide. ‘

In another aspect the invention features a method for achieving a beneficial
affect in & subject comprising, said method comprising the step of administering to
said subjexct an effective amount of a compound according to formula (1), Group 1,
Group 1A, Group 2, Group 2A, Group 2B, Group 2B-1, Group 2B-1a, Group 2B-1b,
Group 2B~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. _

In anacther 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 (1}, Group 1, Group 1A, Group 2, Group 2A, Group 2B, Group 2B-1, Group
2B-1a, Group 2B-1b, Group 2B-1c, Group 2B-1d, Group 2B-2, Group 2B-2a, Group
2C, or Giroup 2C-1, or a phamaceuiically acceptable salt thereof, wherein said
effective amount is at least an amount sufficient to produce a detectable increase in

20



i 'N"'-NH2Pal f3-(2-Pyridylralanine, i.e., O, 28 WO 200J/014415
PCT/ US2003/ 024834 N H 3Pa1 0.-(3-Pyridyl ~a| ani ne i.e.: 1 0, ~~N-N,
H 4Pal 13- (4-Pyridyl ~al i.e.: 5 Pii pentafl uor,_-. henyl al ani ne, i.
Phe or F phenyl al ani ne h he hormphenyl al ani nle Pim d P roI e

- (4- Phenyl Woelpnaehyi, i.e.. ~/ Pip pipecolic aci
Ser(()rS seriyn? 10" \ s %‘H Taz fS-(4-thiazolyl)alani n%ST’%SZQw" BBH 2Thi

13- (2-thi enylgw%]arllnl ne,

10
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ombne secrtion and pre%e%abiy, is an amount sufficient to achieve a
beneficial affect in apatient

in one embodiment of the immediately foregoing aspect said stimulaion of
growth hormone secretion is indicated for treatment of a growth hormone deficient
state, for increasing muscle mass, for increasing bone density, for séxual dysfunction
in males or females, for facilitating a weight gain, for facilitating maintenance of
weight, for facllitating maintenance of physical functioning, for facilitating recovery of
physical function, andior facilitating appetite increase. Preferably said facilitating
weight gain, facilitating maintenance in weight, and/or facilitating appetite increase is
indicated in a patient having a disease or disorder, or under going a treatment,
accompanied by weight loss. More preferably said diseases or disorders
accornpanied by weight loss include anorexia, bulimia, cancer cachexia, AIDS, (e.g.,
wasting), cachexia, and wasting in frail elderly. Also preferably said treatments
accompanied by weight loss include chemotherapy, radiation therapy, temporary or
permanent immobilization, and dialysis.

In another aspect the invention features a method for suppressing growth
hon'none secretion in a subject in need of such suppression, comprising the slep of
administering to a subject an effective amount of a ghrelin antagonist according to
formula (1), Group 1, Group 1A, Group 2, Group 2A, Group 2B, Group 2B-1, Group
2B-1a, Group 2B-1b, Group 2B-1¢, Group 28-1d, Group 2B-2, Group 2B-2a, Group
2C, or Group 2C-1, or & pharmaceutically acceptable salt thereof, wherein said
effective amount is at least an amount sufficient to produce a detectable decrease in
growth hormone secretion and, preferably, is an amount sufficient to achieve a
beneficial affect in apatient

In one embodiment of the immediately foregoing aspect said suppression of
growth: hormone secrefion is indicated for the treatment of a disease or condiion
characterized by excessive growth hormone secretion, for facilitation of weight loss,
for facilitation of appetite decrease, for facilitation of weight maintenance, for freating
obesity, for treating diabetes, for treating complications of diabetes including
retinopathy, and/or for treating cardiovascular disorders.

In a preferred embodiment of the immediately foregoing aspect excessive
weight is a contribuing factor to a disease or condition including hyperiension,
diabetes, dyslipidemia, cardiovascular disease, gall stones, osteoarthrits and
cancers. More preferably said facilitation of weight loss reduces the likelihood of such
diseases or conditions. Also more preferably said facilitation of weightloss 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

21

e.

%



WO 2004/ 011 415 PCT/ US2003/ 021834 / g “N f H 3Thi Q (3-thienyl)alanne, i.e.
~ ThrorT threonine Thz thiazolidine-4-carboxylic acid Tic

1, 2 3, 4-tetrahydroi soquigol i ne- 3~arboxylicacid 5 Tle~tert-leudne Trp or W
tryptophan TyrorY iyrosine ValorV valine ' Certain &ther abbreviaflons used
herein are dgfjpaR,8s follows: 10 Boc: terf butyl oxycar bon 003/%224254 benzyl
DCM  di chl ororret ane DIC. N, N-diisopropyl carbodiim deP&k

di i sopropyl et hyl am ne 15 Dmab:
4-{N-(1- (4, 408%'%'%'%“920%Stehmsaa@f@pwn@muntampsmwame:wagemam no} benzyl
DVAP: ~4- (di metdoydirgrtd Ry (), drong 1DNEroup mt-:mabfzoe 28, G

roup
H bensot 11 avd aﬁ“yé’&g 2B Groip 424 BTWE b, Oé%%aﬁf#és?a? 4 %fanésphat e chex
cycl ohexyl °(’% zgza'b@FPElb??rhz%la- ahaynape@ca;ly:acqee@blaﬁ@lt thgleat oni um 25

hexaf | uorﬁophwhgaasmd bifEBtve oy sCatyeasEmzeioUhtaEMdidht scobfdBiéetaigg ysucci ni m de
o ekl gﬁ"é@%%%%@%’r";%dsé@@% HoP PRI SRS T s
triisopropyl @?’]‘eﬁﬁgb%“'a Pifeg}na patent

in another aspect the invention features a method of eliciting a ghrelin
antagonist effect in a subjed, comprising the step of administering to a subject an

- 10 effective amount of one or more of a ghrelin antagonist according to formuia (I},
Group 1, Group 1A, Group 2, Group 2A, Group 2B, Group 2B-1, Group 2B-1a, Group
2B-1b, Group 2B-1c, Group 2B-1d, Group 2B-2, Group 2B-2a, Group 2C, or Group
2C-1, or & phammaceutically acceptable salt thereof, wherein said effective amount is
at least an amount sufficlent to produce a detectable decrease in growth hormone

15 secretion and, preferably, is an amount sufficient to achieve a beneficial affect in a
patient.

Compounds of the invention are active at the GHS receptor. The compounds
can bind to the receptor, and preferably, stimulate receptor activity. Thus a
compound of the invention is useful as a functional ghrelin analog, both as a

20 research tool andlor as a therapeuutic agent.

Research too! applications generally involve the use of a compound of the
invention and the presence of a GHS receptor or fragment thereof. The GHS
receptor can be present in different environments such as a mammalian subject, a
whole cell, or a cell membrane fragment. Examples of research tool applications

25 include screening for compounds active at the GHS receptor, defermining 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 agonists and/or for ghrelin antagonists. Screening for ghrelin agonists can be

30 performed, for example, by dsing 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 acceplable salt thereof, in a competition experiment with test
compounds, Screening for ghrelin antagonists can be performed, for example, by

35 using a compound according to formula (1), Group 1, Group 1A, Group 2, Group 2A,
Group 2B, Group 2B-1, Group 2B-1a, Group 2B-1b, Group 2B-1c, Group 2B-1d,
Group 2B-2, Group 2B-2a, Group 2C, or Group 2C-1, or a phammaceutically
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WO 2004/ 014415 PCT/ US2003/024834 trt tntyi TFA trifluoro acetic acid TFFH:
tetramet hyi fl uorof oram di ni um hexaf | uor ophosphate Z: benzyl oxycarbonyl 5
Unl ess ot herw se apparegt, abbreviations (e.g. A a)gof amno acids in this
disclosure stand for the-structure of -NHC(R) (R ~C&, wherein R and R

each i's, indepesdenifsy, hydrogen or the side chain of id (e.g.
R = CH3 and R = Hfor Ala) or Rand R may be joi neﬁ’}aggﬂo?%bggrlng

system "Alk fer roc roup cont ai ni ng one or nore carbon -
atons, 10 V\hé‘lrcgp"%ﬁj? ‘t?)tf' %%t%’ﬁ %ﬁg E?Fé%"éWta“&r“ée“ "BEREBIBE si ngl e -
bonds. The a?wWOfﬁwmpwm@Pr@ﬂpSmpt@aGNWal ght chal n or contain one or

nore branches or Aﬁbﬁérla@pe@fammseﬁuﬂsﬁthm&ﬁﬁe@éﬂﬁ 6f%£r€éﬁ?n glit AN al kyl
roup are repl aced

wher ein one th

with one or 9J J%I%tﬁ%ﬁog e&%°%°é°’fr8?n"ﬁ‘h§’ fﬁmﬁrt'%gﬂ‘e Psting of
hal ogen, ?i @easuf"!%@? 2Ry of 19l B?tl epEpoldote alfect thachindingi ofi @) GompOkhd - CN - SH,
- ’(;||C_J|Z-I~ - Ngg;gaoce:ﬂl@g fo foigulaz(l)pbisyp 1, srsrb@;iw lGr@ﬂ) wgra, bat Grofip BRIGEGNS ; c:|:3,4
- fgexa eren 0 or
subst'rt uent2B gr%ouresen?ar e resen%e o & §g§ g’&@cﬁ? é’?ﬂpts in the
production o GlipupyAC: gPrgup @'&ﬁ?ﬂ %@aﬁ'ﬂa‘&w@lﬁy agespthblesalhthatepl tog, or

consi sting oéither mm9MOr a @aythént ofcthel eiee2Or conibnélﬁg bgﬁfamﬂmrmﬁ@telté: aacid, tert
butyric, aoi ducpchide SHERRRIIY raoieRRbYUehvalib e ifpagR Ky ” T efers to an

al kyl wher ei n ongh 5) {) e car 08 oms I'n drocarbon group are
repl aced with oné" 0l ?HS’P'?S&?" hesefd 1DRVRG bspeligleied *hﬁi-'ble&hfﬂfo O, or
car bonyl . | nexgmple cghealin indyees giovith hormote wledRe fram priroa-outsreaitetafyrcetzent .

" Subst i t ut edintkeddse-aedelddnt maficP hduP stthulking HRAbLYe MRS Ghdd RfiEnOr MOre 25

hydrogen at oggn, [ rep or nore
subsf I't ugnt s seﬁmect ﬂ% % gﬁg%@g%ﬁtg%n%é@ﬁg?e?ﬁ%&kﬁg ﬁ'ﬁ"l\{\’%{‘jgﬁmﬁﬂ '
f I uori nel® chPlspsefd 9’°WdWFPF@ ﬁ?l'ﬂ‘alféé’r fafure 1999, 402)\§56-689) Thuseinon- NHCHS -Noz, -
-C, .z al kyl exalysite fstiofedtampledwibreirosih haieagﬁhseﬁecﬁﬁﬁ,p be hlitdted wddfdm3. and

() 0=~ COPltde i St NIRRT RIor i, By AL e > o€

present 30 rocar >two or nore
car bons wher 'géelbar? g'g %?"er#’?f'%ty (P'S?"B% ﬁe’i‘,‘a'?/d%‘ﬂf“ﬂfﬁ'h'ﬂ P@%B grigales, E‘C‘Bfﬁ"@;ﬂ ént. The

al kenyi hydright Bain feniltatipo maiptetrance of waigiht facilitating neintabends aif phyaicet or nore
branches2or fayotibring, Gty récSieRsbi b ne@l ﬁln&ﬁﬁyandfcrr%&ﬁa%ng ApSHed! kenyl

el ect e 1o Thg e BuoReEi B B Gt o st o & chi or e

selected fromit grou cons
brom ne, andPAGUPNeyseiul frya subject h@F‘FQ a [figease Nl-ﬂiﬂ#der piQndergding 2 al Kyl .
substi t ut ed teiatrent acepmpatnied bgwaght lo&SFBisealiehbr, disofdefs—accafighnied @yiz) ua- COOH. 31

WO 2004/ 0144ﬂe'§ghi lss in&@y ¢ 29.%34)(%26%% L:angl' I:Jcﬁé)@qkltﬁm £uvg%Fr%g§ ul 2, 3 or 4.

subs6t ue res an, opt ted aromatic
group Wi ct%r:lfexg \ﬁas rr'?em fraﬁédﬂyv?'?fgé'%mﬁ) AFeRRRES P °ﬁ‘?m%“P@‘éP¥ Yaigkly st em

cont ai ni ng UpFSt BodR Hncirfeatetpyr rdigtiorn] thérany, $ensomans or Ateythanemtc| udes
carbocycl i c immpbilzatonf dai@yaidite iké.yl and biaryl groups. 5 Preferably, the

aryl is a5 or 6Tmm£gnﬂe&%9g??e%;n? n(lgr%onrfea %gﬁeggodgqrtagl{jé)ﬁ:r}écl ic aryl are

one or nore sulf ! fgcﬁg r n| rogen. i ncl ude
phenyl , 1- ndbfRR ra a BIFiHhigH: said mediod comatising| thereiep of administering to, and
9- ant hr a%fbnéaidAﬂkgmct sndsterive amnund ofame opbiet & dorfipioaid ddaerdigy RUFmaRNsi sti ng of
-G, ., al kyl (- Group 1, &k, ik 298Roub AL Gro loHO [ bromi ne, and
odi ne) O, M Bhhp b "6 ”E ?*"?’%f*%ﬁﬂéﬁ"wed with 1to 5"
hal ogens, - CE3, fgeSroue 2&%%‘? EranBroupBEd ment s t he :
aryl cont ai ri&o4p 2G1o0r %Phaﬂ?acﬂmlw @%P@blﬂ@lt thesdof, \harejnl <aidr effective t 0 an
“al kyl " j oi reesbuttds effectiva forlproducing a beneficial effect in helping to treat (e.g., cure or

35  reduce the severity of) or prevent (e.g., reduce the likelihood of onset or severity of) a

disease or disorder.

In a preferred embodiment of the immediately preceding method sald
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When a non-amno acid imdazole noiety, (e.g., Pim defined above), is
present at the Cterm nus of a conmpound of the invention it is understood
that the 15 i m dazo~ noigery is attached to the adjagent amino acid via a
pseudo-'pepfide bond, wherein' a bond is forned betwekn the position 2 carbon
of the imd Le.ri and the al pha carbon of the am no acid. For exanple,
in the Casea‘&,ﬁezgoéfoph% adj acent anmino acid is D-trypt opPaiUeH8343483% and t he
i m dazole nmoiety is Pim the Ctermnus of the peptide would appear as
follows: , 2@nehfalaffest amprisesstimpatinggramthdumianesedration iva sbjett imneednpound t he
pr esen(r:] e of dof Eush Btmlation, compiiaha the sloy otF %.@Tﬂ,@m& i 8t g,_%[e_(l;_t" é}r%f}fegdvglm(av\i) nP_

par ent heses. t r |QpP- r P= -Pim
denotes the anf%’(t:tgﬁl}?]g]:% I' 'S'Sre onE c%ﬁo%%%cﬁﬂwmubé’/ %25639@'?4%4 The
present inve‘%’f’ﬁ‘ﬁﬁ* Prode d-CravrAt SraupBris Croyp ?BH IR, Gaaup AR41b, Graups?A-c and

resol ved &nédet i Gowy 28k GroppiraB-X, Grodp 21504, abriolp 20201 BrowpaPc40pt gi N D- am no

I ds, Lam ' ; [ ' . € , abl nm.no acids
bresent in Qb‘*aﬁ'ﬁ%‘?ﬁ}% RO BRhLR, IS orbie SRBhk A BANAR 1oy | vat i ves
of anal ogs c?f'gkflﬁ' SYlRaHP P@H“Cg@mﬁpﬁfé@e Incrsmge i orawh Rrmaugisrsfetionancho aci ds, |
| S-ami no acipeferaglyds en ameuat sufficieniteadhisbed Refivil Sactaniagatidnit nduct i ng a | abel ed
version of a D am a%@éi&efeae&\brﬂﬁdsﬂeh%ﬁtﬁbﬂmﬂﬁdgézﬁ%oﬁ]ﬂiﬁgﬁgag@h nggacid). A

| abel ed ri ' ipdicates the alterat)jon o of "am no acid
derivati \qlllg ]zéﬁlt/u\nkeﬁ é&é_ﬁ’@g’;ﬁ%’ﬂ?@e PecEpn 'sElﬂg G Lr spamant of augrevth abel s

i ncl ude | unmi“AE® elicigi g i ipcregsing muaclé masst foviecréamiing one Barshy, tdne t ype of
tabel and t lsexypo siysfimtionah nalee of RRRlesCoNa@idRE s vagAat Qn.af_ertfkéﬂitéﬁ?é% Label s
activity of amertod ﬁ%ﬁéf%ﬁ%’?‘é@ﬁﬁ%%ﬂg% 3 Ppicet finclipbgcior o &
particul ar [AgGRING fepoyRReat Physical Sunclinn, and/onfaiitetingiappptitednererse.det er mi ned usi ng
assays 1% measur imanogjier prefenecherhbodinteyit 6frtish/ isvnelia@ifl pRsbedifg Rieb@ 841 Y gr oup E
he- car boxy & para walohf kel Rl st elghO o Aty bedBt s T
protecting ’rggﬁi ijsj'"SPﬁgiapﬁheﬁﬁaa@H@ddiﬁeﬁsq Rediserdey efovRfer aing®d of the | ast- -
am no add. @acoFwRY weightrossy Mopr mefebly said diseass or diskidkes ani de,

met hyl am de acaortpaRid & Wyibiatmss dclul@Rhe dulmidRh@scadHexiR! AMs 46y, el ow to
further &gl %gﬁﬁ;’%g{&%ggﬂg%?ﬁh?a%{lﬁg%_@.f the present invention. The

exanples also illustrate 0001 ogy for practidng the invention.
These exanpl es d& FGHe] Pore prefared embgdirant of tecimmedate hyxBegging metso¢  The
conpounds ofaith tredtmonts tdccompaniad by weighd Ucse dindiadeN ghebidthdras Radises di scl osed .

in the exammerspyiemBbmydfpiiiblenfitmbBifARndiatdhbat are wel | known in the

art. For exampl e .pol.ypepitide region of a anal og can be chem cal l
or 33 nmp Ghr%!:rp gntgé)on% can also used to achieve a beneﬁcig! effect in a Y

25 patient. For example, a ghrelin antagonist can be used to facilitate welght loss,
facilitate appefite decrease, facllitate weight maintenance, freat obesity, treat
diabetes, treat complications of diabetes including retinopathy, andior treat
cardiovascular disorders. Excessive weight is a contribuling factor to different
diseases including hypertension, diabetes, dyslipidemias, cardiovascular disease,

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

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

35 suppressing growth hormone secretion in a subject in need of such suppression,
comprising the step of administering to a subject an effective amount of one or more
of a compound according to formula (1), Group 1, Group 1A, Group 2, Group 2A,
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~, ~'-. WO 200A/ 014415 PCT/ US2003/ 024834 bi ocheni caily synthesized and
m)dl fied. Exanples of techniques for biochenical synthesis involving the
introduction of a nucleigcacid into a cell and expression of nucleic acids
are provided in Ausubel, _Current Protocols in Mlecllar Biol ogy, John

Wl ey, 1987- WQ,%W}QQQ- Sanbr ook et al . , in Mlecular Aonin " A Laboratory
Manual, 5 2"" Edition, Cold Spring Harbor Laboratory PFeES2005@ns34

Techni ques for cheni cal nt hesi s of pol ypeptides are al so wel | known in :
the art. (SR 2, G’WPﬁ@éthf?qﬁ 3E=ha, Grpatrn PRHIRr@rowy 281, (jouDeRB-ery, New York, - .

N.Y., nglgea‘rourdm )G:Egj 28 dup Mraarg@raéupd.@m Obr bm%nﬁd&s@raéuyonscan be

prepare Ve S t ewart, :
et alazié%qiééﬁgﬁ °'fq'§ nt %gugl%g el St %“‘s@ﬁ%d 10 1984).)

The subst | t%@ﬁ@"ﬁ@a%e%@d&%ﬁﬁ@ i em%henmn)e smﬁonenchptemﬁtam the free

am ne of 5t lgohint iffivientid achieve o berestclal bifect innshgerd. Met hods khown in the art.

o XA 2 6l e ol 0 gl Bl UARSTRY 05110

reductive al k at_ r n. ‘”’Ez“ roup g.m

al so be att%rp ﬁﬁ’ 9@" |lﬁ91°@t?¢t9ﬁ eﬁﬂ@eﬁomelseqsee hydr oxy
- group is prob@fel@dr@@ oharedterized b)b%mydsswesrbwth hdxmphe grcmﬂqms for eaclltation@PE' , may be
at t ached byve@wpks R ol o SppilsBocro for s wiefgnt B e, am ne of the

N-tern pa ci m, Xin e, co res
equi val ent d onqrg%o? b?%te’ for é’&a"gg char]’ﬁ*ﬁ%l @p o‘p’mph‘ép%o‘fﬂ%%@sr n met hyi ene
chl ori de fWUM?“"SWWO”OTFeﬂﬁhwﬂi@@mrdiwdm ains a free hydroxy

gro]lcjp edg gelz B{)ahmd'etcptg‘fpgfnyﬂnbédiﬁunolaifCthéiﬁi‘LEImecgiQsQﬁ pretEdi 'f\ile‘ﬁio?‘gdShOU:c dt Ee
perfornmed w ivalents o ides o e
i nvention Isosgagm (ﬂi\"? wenrt@ug@n?ﬁ%ﬁﬁged dfsﬁas§ ?%']%B'P "?ci"(@ﬁ?on on an ACT
396 Ml tipl ﬂ"‘-"éf oNptedi s’sﬂﬁ'ﬁiég'ﬂzerca(@wa%%dd@ﬂﬁmmﬁl stovesi svi | | e, Kl
(" synt h&si zeeopthrgsardgbheews. The synt hesizer was programred to 25 perform

the fol | owi ng T gaGolne me¥ e l»e%rre&%)nmﬁﬂtfwm%ﬁrh%ﬂrt‘e el B{{-gﬁég@%de (DVF), (2)

renoving F n rou t 1 X5 mn and:
1 X 25 nin @Q 'I?‘t"ﬁé‘%ﬁ% g%\'/ﬁ %chsr(]’f M)?BBP% ChAispRsehYCoRMa® acid for 1h -
at room t eApPESAT @cri'tﬂhonwéwemiémﬁnmseaat lsast parldf @ctreoedint for sleh (DI C) and

1hydr oxybeniseasdsar conditigrdOBt ), and (5) repeati ng step 4. 30 Exanples 1 -65

Each ofag he r eaﬁ& 'S%O%blje tg%tﬁb%%pslﬁﬂ'l Q%L%a elin anda tsqﬁ%)? MBHA resin

(substrtutron v{:m %V gla fol |l ow ng
Froc ani no "A%iaR0 §os Qﬁﬁnﬁﬁ'ﬁ'cﬁﬂdl%@%“@eﬁe&mé Q%@kaﬂ Rea nat i onal ,
Wood Dal e, PPIEt 280 VN dPeti4(2-3) DariF) FoORxamplar it iBdnGar tat ghrgih i@t , NC) were
used: Frmoo 3ﬁf@tb$‘§(3065rdlaﬁy0°ﬁgpcarﬂ1%nogﬂnehglm&@ﬂsH“ ruﬁ‘ro%at': t%_{l Nal - CH,

F D- 2Na
Fmoc. Ot Bo %‘?—'8?( “‘E{@'C"f gﬁ(l'g"p("% gio‘gﬁiaﬁ fﬁ?‘%’erﬂﬁf‘ﬂé’?@ Ga¢ 6*?&8%*&9 e B p- OH,
Frioc- Th# BSvRlenmentsfgardiag pachpxia it jHeprt @iureFand ¢hal ghrelididecrsasan c D- Di p- OH,

Froc- D- BpasBtémiEvasouldr Balstatld, arainidorf=880 cAaRé B@&.ﬁhmﬁa@ie% wighe Fnoc ami no

aci ds was g d wherei.n the
acias ratl Oa'in'ﬁgéll\ﬂﬁz (IHT‘Tﬁusolt ﬁaé\lb%%nré Rﬁﬁgftha lin) Wﬂn oIS & ¢ o] g

e resul trt(r% ¢ dm
excess (0. 27 fp t‘ﬁ R heapgytics fpthpt egh'ﬂﬁ%tﬁfﬁﬁv?'ﬁﬁ')m'ﬂi?h@ﬁﬁ'uﬁn no acid was
used for each cb‘uppﬁfh@ﬂaﬂbpefe(nedﬁnbmlmdantﬂe@chrbf thé nidthbBNoDlghgsdl UFron in

DVF) wead ugiedtinagdnRedeeibel hagintRaghi rﬁwc&ﬂﬂd ection was
perforrred R¥mbUBt Ng 20% pi perllgl ne in %%/Fn G %%?lpg&tﬁ%ue)

H-np-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,
35 A"subject” refers to a mammalian or non-mammalian animal including, for example
and without timitation, a human, a rat, a mouse, or a farm animal. Reference to
subject does not necessarily indicate the presence of a disease or disorder. Thus the
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The peptides were cleaved fromthe resin by treating the peptide-regns with
10 8% triisopropyisilane (TIP) in trifluoroacetic acid (TFA) (1.5 nL per
reaction well) at room t(grrperature for 2h. The resin-was renoved by
filtration. Each filtrate.was diluted to 25 nL withiether in a centrifuge
tube. The I’ea’ld| é‘h&ﬂ 1greci pitate in each tube was centrifuged and the

sol vents wer 8 "dCEBR¥Ed from the preci pi hate. The preci BtVeRe30HHach t ube

. was then dissolved in nethanol (3 nL) and diluted with water (1 niL). 15 .
The puri fi caemonbjedt fldtter tcludie, for @dmpleSs MaEmERA@r Mh-rRarmealaT aaimahase

preparaflve b@_@gﬁﬁsﬂﬁf With 4 ?Qingggoiéﬁa%f %[1 ieg;geﬂﬂn’gﬁteasly)afnmaliah WWorP C8(2)

( Phenonmanex, rrance, ) ‘{)ep ] 1 olum was eluted with a
|i near gr adi"@ATIM3igry Angealoaing fgetad i kel glleyigty, ndigease PEalsEd T and ain with a
fl ow rate ofmddmaler ror mon-Mamaeiizd. dnirél DBiAg treated p@phyactibaly toastadd dr % TFA i n
acet oni t 15 i rABHAE rROIoRA cis¥ds¥ br aisbRfer. 20 fractions were checked by ‘

anal ytical HPLC gnd fhose containing.the pure product were caonbi ned and
| yophi lized to oﬁﬁ'ﬁ'éftfgtf’re?ﬁg‘fﬂé’am@ﬁﬁ&dhefH’??ﬁ?ti@@g@Bar?f??mf“ﬁﬁ‘rtﬁ‘ecy of each of

Exanpl es 1 -adébnax clesaigtpng 4grovided ehireip dnviuding | e | diferentFix@ndesal Y s.

El gCt [)0' spr %Yovldm'eaclaﬁrlpléﬁ il_ﬁ%ﬁ&hte&m’%?énf ‘Zégfﬁécfn)ént(x '-:a'ﬁd'\.@ﬂ'tuﬁﬁ%_ t%ﬁéé{u\"@rlﬁ Pegf or ned
and observe ar i re I n agreenent with cal cul ate

mol ecul ar wal g cingfip‘?f?ées\réﬁts'&fe ion\gf%e @.@PB‘PT g%lgi)ﬁ'"’rfr‘g'bq gamed IYBEIn:  Exanpl es
66 - 69 BxamFuonchegyespst disclosyre Hressidied atisanoraniidegtiit end Brapldyolotheni ng
procedure. Lompon&iS-ahPmbthpddiddy (bl @r practicidghe bRpent N@naéH. ochem San Di ego,
caltrt-) in 30 TRid@Ngherkidotilta A SRS Hckia ity b firal Bortd B Bliabd? Wt er (10
m) wero conbined and t%e m Xt ure was Ssw rled untl o8 horrogenéous m xture -
was obt ai ned® MELPYBRIANeRTRrPICRR @lerivriveharaolatslersin @ melliPd @NYRs di ssol ved .
in DMF (45 rdcid sueh Zis therpercespanding Rermino(a2id GlN-gtikylbhind avid) -arminolabd, (9 m ) was
added t o5t heyr g @bdidck Qmin8aeldt he sol ution was stirred for 30 min. at room
temperature. Cesium brqu Erm&_e_gﬂg J ration and the filtrate

was concentrated in vacto. g —cot was dissolved in
xyl enes (45ml), TReIQmegent inyenfionjipatiyes peplidé dnalepy dctive et the|GliSirepenters heat ed at
reflux for MHuan ghedn Beaseshiticidindamed\ptioasmarta deike RydRRSgMbdpls 35  ~. WO

2004/ 014415 OQ,?,‘aQI ur.al.e i J1) and then

W th sat rateggﬂg&%%g hegﬁgéﬁlﬂgﬁﬁg eg%ig&%@%%%éﬁé%%i?ﬂ%ﬁﬁmﬁi aby flash

chr omat raﬁ%’fﬁt@ ' yT"&'Pd'"@.’”f@“f"ﬁ”’gp%"f’ i 9t SFaEit Hatmone /SegaBpege’s: i n Schene
1A, (" Conpodiesiond)'GColo@dh&iBa 2000, Bebr@nif7-189z2C0Oy + ~ 2) NHyOAG / Xyl enes 5 10
1A 1b. Conpound chbfeirf ARG heidPsreddiih @iSaindd s B ifverl { fluoroacetic
acid (TFA) (8 ). fizolor o e gy e “%Aﬁ’%ﬁ"’?‘%%‘%’%%@'?‘é‘% | ane (PIPS)
(1.4nl). After mxing for one hour the solution was concentrated under a
stream of nitrod®f. The r&omed-cygieprapanesabexdig dcd DCM (40nmi ), washed two
times wiash a sataeat ed soli-ininon-cpfiobaiiceBoxyiEl) , and then dried over

NazSQ, to yield gcsol ufi opafiinghRedpBhsietiticacR" 0duct 1 B, depicted in
Schene 1 B, bel oW, . o
_ , ABC 1-amino-1-cyclohexanecarboxylic acid

Abus ' c-aminobutyric acid
Acc 1-amino-1-cyclo(Cs-Coalkyl carboxylic acid
0
e
H
30 Act - 4-amino-4-carboxytetrahydropyran, i.e.,: O
Aib a-aminoisobutyric acid
Ala orA alanine
A-Alda _beta-alanine
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Schene iB 1) TFA/ TIPS/ DCM 15 20 25 1A 1c. f. The forgoing solutbn of the
i nternedi ate product 1B was divided into four equal portions and coupl ed
with the pre-activated T esters of FMOC protected~amn no acids, as
summarQed in reaction schenes 1C, 1D, 1E, and 1F, bé&l ow. The am no aad used
for eadr of @waRlespd. 67, 68 and 69 was as follows: - . 6%:
FMOC- D- 2Nal- OH (130mg, 0. 30rmmol e) (Synthetedl Al bany, %S@%ﬁ“}”%“‘%x. 67:
FMOC- D- 1Nal-OH (130nmg, 0.30mml e) (Advanced Chentech Louisville, - EXx. 68:
FMOC- D- Bal - OH (132ng, 0. 30nmol e) CChem | npex Wbod Dakg, IL) - Ex. 69:
FMOGDSer (Bzl r OH (124ng. 0. 30mmol e) CChem | npex 2’ | L) Each of the
i mredi at el yf oregoi ng am no aci ds was pre-acti v@nd h HOBT (46ng,

0. 30mmol e) and DI C (38ng, 0.30mmmole) in DCM (5m) r n mnutes before
addifion to one ofthe four portions of the forgoing sﬁfion of fhe

i ntermedi ate proMRfct 36  amino pippRGRAbOI ML, i:e.:PCT/ US2003/ 29834 1B. Tl--~e
coupling reacti omrgwar t hefgmdd owed to proceed for 30 m nutes at room

t enper at ur e. SCI}%(E 1C Sh%moFNDGDZNaI-C]—V HOBT/ DI C/ DCM

arginine
AsnorN asparagine
5 AsporD aspartic acid
Bal 3-Benzothienylalanine,i.e.. - ;
N
. : H
Bip 4 4'-Biphenylalanine, i.e.; H

I
L]

Bpa 4-Benzoylphenyalanine, i.e.: f H ;
10 Cha B-cyclohexylalanine;
CysorC cysteine;
Dab 2 A-diaminobutyric acid, (a,y-Diaminobutyric acid);
Dap 2,3-diaﬁ1inopropionb acid, (a,B-Diaminopropionicacid);
Dip B,8-Diphenylalanine, i.e.: ;
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Scheme 1 D 1B -FMOGD 7 Nal -OH HOBT/ DI G DCM SChe~ne 1E 10 FMOGDBal - OH

HOBT/ DI G DCM 1B 37 WD 20041 014415 PCT/ US2003/ 024834 Schenme 1F tB
FMOG( OBzl ) DSer-0 HOST/ D¥Y€Cl DCM 1.g j. The FMOC group.is renoved from each
of "'the’resulting conpountis 1 C, 1 D, 1 E and 1 F by laddition of :
tris(2-amn l.~m.ne (0.9nl) to the respective reaction 5 m xtures from

t he previ oug&é%)ﬁm{ayﬁlg m xing for 30 m nutes at room t eRfFEYAPFPHEE34The |
reaction m xtures containing the debl ocked conpounds were then washed three
times with 10% pP¥s. 5 phoshirhydomEnger (10ml). The resulting free amine

sol uti ons were cbmpl ed V\jagﬂndimemy;ﬁgidma{eaﬁwmcgcﬁ; ers of FMOC or BOC

prot ected am noacids, as foll ows:

2Fua B-(2-furyl}-alanine, i.e.: ;
GinorQ glutamine
5 GluorE glutamic acid

GlyorG glycine
His or H histidine

3Hyp trans-3-hydroxy-L-proline, i.e., (28, 38})-3-hydroxypyrrolidine-2-
carboxylic acid;
10 4Hyp 4-hydroxyproline, ie., (2S, 4R)-4-hydroxypyrrolidine-2-
carboxylic acid;
lleor) isoleucine
inc ‘indoline-2-carhoxylic acid

. 0

Inp isonipecotic acld, i.e.; -
15 Kip 4-ketoproline
LeuorL leucine
hLeu homoleucine
LysorK  lysine
Met or M methionine
20 1Nal B-(1-Naphthy)alanine:
2Nal B-(2-Naphthylalanine;
Nle norleucine
Nva norvaline
Qic octahydroindole-2-carboxylic acid |
25 Om omithine
2Pal B-(2-Pyridy)}-alanine, i.e., ;
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10 - Ex. 66: FMOC-Inp-0H (105ng, 0.30mmol e) CChem I npex Wod Dab, IL) - Ex.
67: FMOQ np-OH (105ngy, 0.30mmvle) - Ex. 68: BOC-1np-0H (68.3ng, 0.30mmol e)
(Sachem Torrance, Cafrf. f(Ex 69: BOC- Al b- OH (60. 6nmgs.. 0. 30nmol e) (Sachem
Torrance, Cafrf.) Each of*the i medi ately foregoi ng \am no aci ds was
pre-acti vat edvorebdvidde@ST (46ng, 15 0.30mole) and DI C (38 0.30mmol e) in
DCM (5m ) for ten mnutes before addition to the appr oﬁFﬂﬁP@M@é‘ﬁ?‘ot ect ed
am ne. The coupling reaction was then allowed to proceed for one hour at
roomtenperature. Deprotection - Conpounds 66-67.The FMOC group was
removed fromthe resulting FMOC- protected conpopfindg by addifion of
tris(2-am noethyl~mne (0.9nl) 20 and m xing f

38 m nutes. The debl odced
conpounds were washed three times with 10% pH}5.5 phosphate buffer (10ni)
and the crude products were collected as g presipitate. Deprotection -
Conmpounds 68-69._The BO®rotected conpountdshwer g purified by flash

chr omat ogr aphy ai@ t hen ddBrRoEedRawe.i65e hour With:TIPS 25 (0.50nl), TFA
(0.50nl), in DCM (2.75m). The crude products we t hen concentrated
anddded undervaal um Purification by HPLC affor elet he products in 5% and
29% vyi el ds for the conpounds of exanples 66 an 7 respectively, and 15%
and 43% for the conpounds of exanples 68 and 9, respectively. .) 38

WO 2004/ 014415 PCT/ US2003/ 024834 The f or egoj, rotection, coupling, and
deprotection steps are summarized in reactién skthemes 1G 1H, 11 and 1J,
bel ow Scheme 1G4P2) TAEARL4-RydtraaningideTI DP 3)°TAEA 5 10 15

SN
Pff pentafluorophenylalanine, i.e. ;
Phe orF phenyialanine
5 hPhe homophenylalanine
| O
. . Y,

Pim 2-(4~Phenyl)imidazoiyl, i.e.: HR
Pip pipecolic acid |
Pro or P proline
SerorS serine

N

10 ‘ Taz _ &-(4-thiazolyl)alanine, i.e., ;

2Thi B-(2-thienyl)alanine, i.e.:

20



TAEA 2)
Schene 1 H ~) rAEn 2) FMOGhp HOBT/ DI C 3) TAEA Schene 11 1)
BOC- | np-0 HCJ)BTI DIC 3) TFAL TIPS/ n 39 WD 2004/ 014415 Schene 1J t)

TAEA 2), BOQAI b- OH HOBTI @C 3) TFAI TIPS/ 0 Exanple 76):-.
H I np-0-Trp- D 2Nal(W- Pi m’
‘ WO 2004/014415 PCT/US2003/024834

3Thi B~(3-thienyl)alanine, i.e.: ;
ThrorT threonine
Thz thiazolidine-4-carboxylic acid
Tic 1,2,3 4-tetrahydroisoquinoline-3-carboxyiic acid
5 Tle tert-leucine
TrporW fryptophan
TyrorY tyrosine
ValorV valine
Certain other abbreviations used herein are defined as follows:
10 Boc: tert-butyloxycarbonyl
B=: benzyl
DCM: dichloromethane
bDIC: N, N-diisopropyicarbodiimide
DIEA: diisopropylethyl amine
15 Dmab: 4-{N-{1 -(4,4-dimethyi~2,6-dioxocyclohexy|idene)—3—
methylbutyl}-amino} benzyl
DMAP; 4-(dimethylamino)pyridine
DMF dimethylformamide
DNP: 2 4-dinitrophenyl
20 Fmoc: Fluorenyimethyloxycarbonyl
HBTY: 2-(1H-benzotiazole-1-y)-1 A +3,3-tetramethyluronium
hexafluorophosphate
cHex cyclohexyl ‘
HOAT: O-(7-azabenzotriazol-1-yi}-1,1 3, 3-tetramethyluronium
25 hexafluorophosphate
HOBt: . 1-hydroxy-benzotriazole
HOSu; N-hydroxysuccinimide
Mmt: 4-methoxytrityl
NMP: N-methylpymrolidone
30 Pbf; 2,2,4,6,?’-pentamethyldihydrobenzofuran-s-sulfonyl
' tBu: tert-butyl
TIS: friisopropyisilane
TOS: tosyl |

30



[ [ he foll ow ng
24834 5 Conpound 70 was synt hesized according to t
Eg{:ggﬁ(r)g?/g.a. 1 and Z.m;. 2.: Compound 2A was made fn an anal ogous manner as

i i - ‘ tarting
d 1A, usin .D-2Nal- OH and 2- br onpacet gphenone as s

xfserc?g})g%mlo . St epsgz. 1. and 2.a2. are summgé NI g Ell\chlez_r]ﬁi| J2rAI lzeIZ;)w.
Scheme 2A w e ~/ 0/ / 1)CsiC03 ~ - _ ~
ElCH40Ac/ H HNWQ%%E?SO 1~1 15 2.b. 1. Conpound 2A (100nB T¥3W3MiBY e) hwas
debl odced in TFA (2m ) and DCM (2nl) for one hour. Volatiles were then
removed under a ream oft"ﬁ’ftrogen and the residue was dissol ved Iangyl |
(10ml). The resulTFAng sol tifllorracetsdeid three times with s?turat (238 gla6 T
ctive estor of EMC S#"ﬁfﬂgee@“&&%g;‘%ﬁﬁn@ﬂ” SSRBF B s pr of or med i i h
active ester o MOC- rgé F ) as b 560mml & i n
\ succi ni f de ( HOSPEM bog¥l 290rmml e) and DI C (37ng, 0. 290 _
%y?rl?é%&). Aftéh"leeméﬂmmw apparest bbipyiations &.g)Af) lof BRME Gkl if ihid ration and

Fosul L ng Sopat o trthe 4abRER MILERCH A Rebaddlegil R0 ¢ enct i on

o ove d o 2 %@%@@@@8%6’ ?&?ﬁ&ﬁ&gga"h@‘ an aming\geid)@4 RizCHHam@® FHS2003/ 024834
glt leg\é\ez.b?l.fm ). or Rpand R’ mpychegoimately fored ingsySehene 2B, bel ow. Scheme 2B 1 O _
debl ocked DRIk et st A O e nEoa R e6% 103 ¢ ¢ e
e aro y e il dlooh lobls™s 38 fre Yt by iogl oroe; The M 30 i nut s
;tnmra g“oirant te L%@jﬁ%ﬁ%@%rﬁﬁq@?@ &3 E3ightrchain Qrchriain oresor nfvenbrvahibe dr ¢ybiicee t i nes

groups,

"Substituted alky!" refers to an alky! wherein one or more hydrogen atoms of
, the hydrocarbon group are replaced with one or more substituents selected from the

15 group consisting of halogen, (i.e., fluorine, chlorine, bromine, and jodine), -OH, -CN,
-SH, “NHg, -NHCHj, -NO,, -C,, alkyl substituted with 1 to 6 halogens, ~CF,, -OCHj,
-OCF3, and -(CH,)4-COOH. In different embodiments 1, 2, 3 or 4 substituents are
present. The presence of -(CH,)o-COOH results in the production of an alkyl acid.
Examples of alkyl acids containing, or consisting of, ~(CHz)o4-COOH include

20 2-norbomane acetic acid, tert-butyric acid and 3-cyclopentyt propionic acid.

' “Heteroalkyl" refers to an alkyl wherein one of maore of the carbon atoms in
the hydrocarbon group are replaced with one or more of the following groups: amino,
amido, -O-, or carbonyi. in different embadiments 1 or 2 heteroatoms are present,

"Substitute_d heferoalkkyl” refers to a heteroalkyl wherein one or more

25 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, -CN, -SH, =NHy, -NHCH,, -NO,, -C,.2 alkyl substituted with
1 to 6 halogens, -CF,, -OCH;, -OCF,, and -(CH_)o.+-COOH. In different embodiments
1,2, 3 or 4 substituents are present.

30 "Alkenyl" refers to a hydrocarbon group made up of two or more carbons
where one or more carbon-carbon double bonds are present. The atkenyl
ﬁydromrhon group rmay be straight-chain or contain one or more branches or cyclic
groups. ' _

"Substituted alkenyl” refers to an alkeny! wherein one or more hydrogens are

35  replaced with one or more substituents selected from the group consisting of halogen
(..., fluorine, chiorine, bromine, and fodine), -OH, -CN, -SH, -NH,, -NHCH;, -NO,,
-C;.2 alkyl substituted with 1t0 6 halogens, -CF;, OCH,, -OCF;, and {CH2)o4-COOH.

3



wi th saturated NaCl solution (10m) follovlied by three tinmes with 10% pH
5.5 phosphate buffr (10nl) to yield a solution of Conpound 2B in free

am neforrn.. 2.c.2. The &ctive ester of BOC-Inp-0H (g6.5ng, 0.290mmole) was
10 preformed with HOSu (33nhgy, 0.290mmole) and DI C (3Zng 0.290mmol e) in DCM
(1.5ntl). Aft 6. hour di i sopropylurea was renoved by filtration and the
filtrate vvaswa%%ggm?ﬁyt he Conmpound 2B (free ami ne) sol BETYRROMBB34 esul ting
solution was diluted with DCMto 4m and the coupling reaction was all owed
to proceed flodiffarenthmbodimefitsel .22 014 Dubstitderts areprasadt. t hen washed three tines

with 10% pH 5.5 "heyrabRiRbat spmnfy%ubseimiﬂa)m%%ﬂad .ﬁﬂ.ag}ég%o.g@hﬁﬁ%-shSO' vent

was remnmoved r1%‘r;miger C\O/acu%?n qé]d t he concentrate S ‘puri

chr omat ogr aphy. 9 2 SRMUGEEH RESIPRYD, SYEEMat0aiping Yads e sasivoated ?Tge/UFF‘A (2.75m)
and TIPS (0."8gEystems. XN ifcid@s rmabotyslic 891, hemwtyelic arodnalt bibrg graegse r enoved
from the & eatéferably, Modny k@ 5WiEheribetdd Mg PrétbrddiatdnRIG S Rdboche Jhesi due was

triturated w e . After 20 centrifugatiop the ether was

decant ed an\(%;tﬁhee %rggﬁ?%ﬁ'ﬁ%?$d%%§ n@'ﬁﬁ?r‘e aé'&PT%cPfFP’[@dF% RN purified
Conpound 70 THapdhy.y epghtyictipgde. quindline,aprifidazole.2 andh 9ehrthraser®,  Arne summar | zed
in Schene 2GubstimbuisvarsSetieme #omi the Glup cdhsifihlFdP-EX dIGPUCD Lacdly/FA TIPS/ D -
25 Qther Dembifen.of nidife, LANAN, bRANER Dl BaRl)) %%QéHagﬁer_ﬁtgz of ordinary
skill in_the ars using syntheti'c procedures ‘anal ogous to t'h *di scl osed
general | | 41C+= alky iqbsaﬁ%‘(ﬁ'ﬁhﬂd?@'l@w eIB 0198 A (pd 86 hef@PhBDVE and/ or to
t hose di scl @ifiednipotimentathe yaryl norttdires O 02636 agbaiKen®l es, as were the

ds depi cteaghihmir WTARLE LW 5Puri t yEx. No.
gggﬁgﬁge?mfgl ;:('ﬂﬁtylhﬂg}l T 18 ah " dBLiGnekP il MO urity

ES1(9%41H | np- D- |‘%a§‘?“- B "PrETIEE, el [ruidegel Faojety de-gy Pim gisfined dhovep i@l - D- Tr p- 4Pal
- Lys- NHz 787 Pged 7t the S3tamingg- of-apeamipondTof theOnuehion -itNiHaridedst@®d #8149 8104H- | np-D-
Bi p- D- Tr15- Phidd2yie ndisap s A8 B thE 9§ahtmind ahdlis ggsgg&-gébﬁc(e%nal—y& NHz831. 03 -

230 906 el Ol Bl D SR o e O P T
Lys- NHz793. Qg?@%ﬁrwﬁwﬁmmpa% Peisxampte.in hp easeyhenritbesadiacent 81Einct 9810H- | np- 0- - -
Bpa- D- Tr p- Plagid isyRtryyittrBidd (DO ndiBs indiddzbla moldty2d\Bity, Be Bpeniie drtse NHz852. 04851
. 39912H | np phptiddRbutdagiiehradRtondlHZ 659. 79659. 39913H | np- D- 2Nal - D- Tr p- 4Pal - NHz -
659. 79659. 3982014H | np- 0- | Nal - D- Tr p- 3Pal - NHz659. 79659. 39815H- | np- D- Bi p- D

Tr p- Phe- NHz684. 84684. 39916H- | np- D D Trp- Thr ( Bzl ~NHz702. 85702. 39917H- I n
p- D-2Nal - D- Trp- Pf f - NHz748. 7574S. 29 | np- D- 2Nal- D- Tr p- 2Thi - NHz664. 83664. 2
992519H- | np- D- 2Nal - D- Tr p- Taz NH

NHz 665. 82665. 39820H- | np- D- 0i p- D- Tep-®He- NHz684. 84684. 39821H-|I np- D-2Nal -D-Di -,
p- Phe- NHz695. 86695. 39922H- | np<§- al - D- Tr p- Phe- NHz664. 83664. 39723H- | np- D- 2Na.
| - D- Bal - Phe- NHz675. S5675. 2993§€) -D Trp-3Pal - Lys-NHz787. 96787. 59

D-

725H | np; D- Bal - D Tr p- 2Thi -Lys-l\Eiz 37 9926H- | np- D- Bal - D _
Tr p- Phe-Tys- NHz793, 00792. 49927H- | np- D-| Nal - 0-Tr p- 2Thi - Lys- NHZ793. 00792. 4992 "
8H- | np- D- 2NEPE-qiErityy ip-tiv, wiitieg fonua7e/suoi6 7 8dmptRBBH2 Pidsdniep -obinid Naind @ Tr p- Phe- Apo-
NHz 784. 967 8HhdibR88 Y HHen@redk- IBakr T Tuidie AR Parbhtfiesbb 260 Qx 33 Ghe A it

Apo- D 1nal - BB TR g g

32



WO 2004/ 014415 PCT/ US2003/ 024834 33H | np- D-1 Nal - D- Tr p- 2Thi - NHz664. 836642~
9834H- Apo- D- |.Nal - D- Tr p- Phe- NHz673. 81673. 39935H- | np- D- 1Nal - D- Tr p- Taz- Lys- NHz
793. 99793. 59936H- | np- D- BEI = D .

Tr p- Taz- Lys- NHz800. 02799.499537H Apo- D- 1Nai - D- Tr p- Ta(z’?:Lys- NHz809. 00808. 5993
8H Apc- D Bal wig-2bésdi@z- Lys- NHz815. 03814. 49939H Apo- D-Bal - D :
Tr p- 2Thi - Lys- NHz814. 04813. 49840H- | np- D- 1Nal - D- Tr p- 2Thi PAFES§¥76¥. 99790. 597
"41H I np-D-Bal - D Tr p- 2Thi :

- Apc- NHz797. 01796. 4971042H Apc- D- | Nal - D- Tr g#aiThi - Apc- NHz806. 00805. 59743H Apo
:D-Bal - D- Tr p- 2Thi - Apo- NHz812. 03811. 49844 SD- 1Nal- D- Tr p- Phe- Lys- NHz801. 99 .
801. 59845H Apo- D- Bal - D
Ti p- Phe- Lys- NHz808. 02807. 59946H Apo- D- 1

A47H Apo- D-Bal - D HN

Tr p- Phe- Apo- NHz806. 00805459848
9H Apo- D- 1Nal - D- 2f 1- Phe- APc- :
Hz813. 01812. 59951HApo- D- Bai - D9 Na
D- 2Nal - Phe- Apc- NHz817. 02816. 59453H
954H Apo- D- Bal - D- 2Nal - Phe- Lys- NHz8
679. 8467929856H ApaD- Bal - D

Tr p- Pha- NHz679. 84679. 3992557H Apo-

Tr p- Phe- Apc- NHz799. 97799. 59815

Phe- Apc- NHz811. 00810. 5954
5- D1 Nal - D- 1Nal - Phe- Lys- N
] 27./02816. 5962052H Apc- D- Bal - -
@ Bal - D- 1Nal - Phe- Lys- NHz819. 04818. 59

818. 59855H Apc- D- | Nai - D- Tr p- 2Thi - NHz

| - D- Tr p- Taz- NHz680. 83680. 39958H- Apo-

D-Bai -D Trp-2Thi - NHz685, 8768529759H Apo- D- Bal - D- Tr p- Taz- NHz686. 8668629960H . -

Apo- D- 2Nal - D- Tr p]' rRfesqUt pergon Jncludes  diastereomers as well as their racemic and
~679. 29561 H a§Riethepagipmenically purefompl@6i86n SA68028 CaRA2brahie-dads, Nal - D- Tr p- Taz-
Apo- NHz 791. @ifiittl adi®S 3ttonibRatenBadreol Preferably, amino aci i ; '
Tr p- Taz- Apc ipg 9840797, A9964H Apo-D-| Nal'- B 11 p- Tz Apo- RiLE. 99806. 59965
H Apo-D-Bal - D Lo

Tr p- Taz- Apo- NHz 8T7feiysd derivatiysss of-anelpgs of theaventioriaomprse-IPamifa 8¢id7811. 4993567H-| .

$p- E} V\|) N‘S! L ngw%rgl; ﬁidsn&mma'_ag‘ﬂé, a6 oF MBrelibdRH aﬂgp adds (induding. 0 1o
r - | - r = . ) - | . .
D sSGSALASEG YD frboldie SRy BB B e Tt LR 00 42

WWO 2004/ 01 CT/.US2003/ Q2a83a ./ ) I
611. 4 99 B gdbgegﬁdcdgfva}i‘ées‘a@m%ﬁéﬁ%@ﬁ%?? PEEN {RinQ. aiches AR asid demestivvent i on at

the GHS Pecififhonr dalgstable lohel Sxamples dift detertablediabeld ngbludecimingsteq, such as
those descr sbehat), sl admuen®1o6ei Bo\ e B Beditundlfd Sk S Al pebOd ment s a
about o at

ghrelin ana : t, 500 at | east east about
70y, at | eals:t9 Haeﬁgf?jtaﬁ%%éﬁg ‘9‘*3.[?"_ g%}%#é"gs't"fﬁabﬁoﬁf{ec@‘g%d PQTHERdsiRAs k1Y vi ty
rei ative toSHraNal alier thepacivitypibephaetinanales et e G regepidr. THeeefBainict | onal

Act i vi ty - as sapastiodies abél mad phetiopvan-ghrsinl 226vidd asn Bddtéringll @FhE bsshitan about

1,000 nit gheabsting dhtein @R bididgNM or greater than about' 50 nM using *
t he Receptor Bi ngl% ssa desqr'@be% bel ow Wth respect to ICS, greater :
refers to potencyand PrUSPCRECY

| - [lned tq he Siaminghsarkexy groupdedte’s t o achi eve
bi ndi ng i nhH5 erGHty oAths ggrbonydermintd woder irevialsbiditoys. The careyppeting t 0 bind a
GHS 1 ecept oprasphyoup iieron aRiani oind & A96EH0 rilh of Sl ShRRIEGS COTPT 1IN0 @
ghrelin bin i : e conprlsing such a fragment, or a
derivatiye o{h ?Reg pﬁoﬁet%@}ngg.a{%r%ﬁ%rgw f/,r'rrpc{uﬂ%a gga?‘eﬁ‘g@@'dﬁh%"d@lﬂs recept or
or a fr&ymeRtYPREPeof | A pol ypeptide conprising a GHS receptor fragnent

that bi nds ghrel#amples al so contain one or nore pol ypeptide regi ons not

found in a GHS rmenplsiare froflasd Wi Y& rpherHShard dRQIVPRBLILI S RPN 1 S65 2 CHS
recept or fra%gmw .,l%nds pge%rﬁl L'E‘E}? on% w th one or nore 8n20 peptide .
conponents. . The. receptor Tanieho Eirle Ui mateddiogy for piaeticing thei ndi ng can be
readi |y i delvpatioRdheRe;egmplegsia netimgithe Haimedinvapliore| i n struct ural or .
functi ol anal @mthasisl di fferent receptor fragnments. Different strategies :
can be enpl oyed R &fi fof BRI Rioh & tested to narrow down the binding-
r egi on. Exaggl es hgf sﬁgﬁ{dét# at _eg‘:;l:]ie-'g":'lrhI nchﬁ’ﬁen%ﬁde'ésﬂgn%eé%%’@%ti ve

fragments aBoursed# HaeREwiss hereinasvelasiephnigues that atg well kndve iheami nus, and
testing | onber exaswis; [ bolggpticlet mgiorl fofl #IGHRP brag barfl bawMBRlSIyage tested, a
fragnent binding ghrelin can be subdivided to further |ocate the ghrelin

bi ndi ng regi on. Fragnents used for binding studies can be generated using
reconbi nant nucl eic acid techni ques. 330 Bi ndi ng assays can be perforned

usi ng i ndividual conpounds or preparations containing different nunbers. of -
conpounds. A preparation containing different nunbers of conpounds having
the ability to bind to the GHS receptor can be divided into snaller groups
of conpounds that can be tested to identify the conpounds) binding to the
GHS receptor. In an enbodi nent of the present invention, a test 35
preparation containing at | east 10 conmpounds is used in a binding assay.

Bi ndi ng assays can be performed using reconbinantly produced GHS receptor
pol ypeptides present in different environnents. Such environnents include,



44 WO 2004/ 014415 PCT/ US2003/ 024834 for exanple, cell extracts and
purified cell extracts containing the GHS receptor polypeptide expressed
from reconbinant nuclei€-acid or naturally occurri .nucleic acid; and
also include, for exanpl & the use of a purified .receptor polypeptide

produced by WeshkRiAant neans or fromnaturally occurring nucleic acid
which is 5 intrg[g@%g% into a different environnent Scr%‘"é‘%’i’sﬁi@:”f'%?“ms

Receptor Active Conpounds Screening for GHS receptor active conpounds is :
facilitated Rpsiemicaly sydaviet amt mpditadp Exanpise of tclidues for icmamieal r econbi nant |y
expr esse?hGéﬁrﬂkﬁﬁeimcﬂwngQﬁé RIErEduGHRM F alﬁuaduaaa ﬁ.ﬂfét céi%th eRtedship oI |1t v to

expr ess e cept, in em so a response to a
conmpound at r{uﬁ%% ?Hg@?g&dgc?%@éﬁ&eng?é@"ég@% s 'Bg)"g‘ﬁ“f’?’ﬁ"i%ﬁ %'&-d from
responses atWigh ARB7 Y 88 prdsfambraok ef @lx BrifefesulantieningHf5Lsbotatot Manughin be
expressed i r2¥Edifeh| Coli reprispEirbarLablirkion) ¥dass, 0089, FreckHif eﬂdpcﬁ\ﬁﬁicaﬂor el | lyl I -
expressing tg ; ' t rein _.sane ce I ne -
W thout the 2@“@%%?2?*‘@9@@%%%?a%éﬁé"?@?““ﬁ@ S Bhe o oGl PO N v or
conpounds r &% Wée’@—él‘?e‘?:‘%'mr“‘%??’% Y- Rekkesc 19909 fos example utyh t he use of a
ghrel i n funoeptitesadf thinavagon canbhpreparediy. stahdeed sutiepieke pepditysphthésisf unct i onal

anal og i n a(sgleens SHA . 08k . Iyily. The effect
of test 180”618&4{]) S o%ﬁcﬁagﬁé :i \Cﬁﬂglgﬁﬁa%%@g@ggﬁﬁ%ggﬁ%ﬂg%hﬁ %"5 for
e

exanpl e, "al 'ost'eri c nodul ators and antagonists. 20 GHS receptor activity
can be measur ed TinsisybstittientR! obthe above formudp @ snag be Ataelseddethe iéé argine change i n

the intracelof u# El’—teﬁﬁlﬁél(ari:imtécﬂrby(&alnlhﬂlﬁ nfetiSs BRI indhe aljt.rFo]E Qfanﬁé’,' otein coupled
activities, ' |t el lular ssengers. Prefer , GHS

recept or actaw#gﬁ?és' rbr'f%hz%‘r%&?%@g'i H’aytbgcﬁlﬁ??fae g’lq.l&‘?ﬁ'“‘ét&et @"ﬁeasuri ng

i ntracel | ul "&%"‘Y‘ E50RR | 28 §F-Cobyiilids MRyl sk rhewattachedt weingrt t hat can
be enpl d§ed redoctivie atiyiaion2HheEithe freechyddgy drtp isIpotettbd WES tRigs Bstds Fura-2 and

th f ' ' i at h in.
An exanpl e G?ﬁe%f’g‘c'ﬁﬁ‘#ﬁ"w’e‘% ALl B it oo e, L0 RCBOB Y Activity
f _

[ | QY| ng aequor i N e Gpl
i s HEK293/ adgl 7 eq gﬂ'{"ﬁé’ﬂ’%ﬁ%@%h@%@? a‘%&ylm"@% the epmpleted rgdimwimd  and Feigh -
ner et al., MPBoeguUIGHenihefchotipthe fiee Buid 208 Siispprahicamodiimidede efptiylase cont ai ni ng a
ghrelin bi nahisige Fegabat: dnemotrd P B! fike Goid Rbrsinst Prathyarof Sb), 8L oG Protein can

I b A Vi hi.ned
Contai ndan X DEFERMPAoY 3chCHER) B A s B NG B Horai n e up

of transmenfifdifnal dpelarsrdvalentsiof HOBT. ul ar | oop regi ons, and intracellul ar
| oop regions; aReptdesioitthanedrtion also ear B0 Weite Ririusized ARG phames for

produci ng Cldshgn b e 6 : | ; ' responses are - .
provided in, . 7 "'@E%?%'gﬁgté#%hgﬁt“%'g‘{’%‘gﬂtaﬁ?ﬁ%gnﬁg"r“' WD 97/ 05252, -

and U.S. Paft "E]sﬁﬁ?ﬂ(j@g&lsg'!ﬂfgg?@ﬁg? Tqlipws. T8¢ syificsirerayas pragramiped &or por at ed by
ref er ené€@ h&prigimhthedpliawingaaaction ayeiGHi vRelirgtith dirdditylforintpidd OMF), (0 2004/ 014415
' ‘removing Fmoc protecting group with 20% piperidine in DMF for 1 X 5 min and 1 X |
25 min, (3) washing with DMF, (4) coupling with Fmoc amino acid for 1h at room
temperature in the presence of dispropylcarbediimide (DIC) and 1-
hydroxybenzotriazole (HOB), and (5) repeating step 4. ‘
30 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- -
35  Lys(Boc)-OH, Fmoc-Phe-OH, Fmoc-H-inp-OH, Fmoc-D-1 Nal-OH, Fmoc-D-2Nal-OH,
- FMoc-D-Trp(Boc)-OH, Fmoc-3Pal-OH, Fmoc-4Pal-OH, Fmoc-Om(Bog}-OH, Fmoc-



PCT/ US2003/ 024834 Structural and/or functional anal ogs of ghrelin can be
used to stimulate GHS receptor activity. Such stinulation can be used, for
exanpl e, to study the ef{ect of GHS receptor nodul ati-on, to study the
effect 'of growth hornone Secretion, to |ook for or udy ghrelin

ant agoni st s, war2ebiagdi eve a benefl cial effect in a su eneficial
Befiaglir

effects that can be achieved include one or nore of th 4ﬁ3d treatl ng

a growh horm)ne deficient state, increasi n_&!;rmscl e mass, increasing baone
density, tPERPHg e THBALPE: FnopPEOH, mas? kO Friosrtaz@d, Fringei | i t at i ng a
wei ght gai B;Dif-Qel FrhécalDiBpgOHR FbeD-BareH hd Pmb@aRicBoEROH| i t at i ng mai nt enance

of physical fungty BI%Q@'mocfQﬁﬁrto'atc%tv%@dgés%ﬁ%’ﬁrayoQFJ ﬁ'“ 'oﬁ%Bft nction, and/or " ‘

faC|I|tat|B appetite incre % or a Ite can be
useful for ﬁ‘g“ﬁ'faé'ff"rﬂ‘?tﬁc’%“@ﬂ?“ a‘rfhepfﬁﬂt!tmefmgcamwe.aa wag .3}y efPF"te gain in an
under wéi gFld exodss @27 mowl, 9.8 ral pfdid @K sbiation)ef Fmodamaamdws useder goi ng

Lreat Ment topadchbigiiib. DIVRA i, 0 8RR 018N Dlclschil hicsifi wdeOfisgiaml e, fans

ani nal s su ens can be treat aln weight. 15
Under wei gh%s'theﬁ L@E&E?Wﬁﬁ cgﬁ?ﬁ’g@‘gmfﬁm%"ﬁécﬂ’? %?ﬁh‘tus'%%?fb 10% or | ess,
20% or | es§iperigineBOMD(2 X 590k penegsiduehe | ower end of a "normal " wei ght range
or Body Mass | mue¥eftioBbrd cldabbd iMRARL FEH b?tr%bﬂ?lb%t e t.&bﬁésﬁgt\k-we' ght ratio

e, e SB RoASOI ACh b G i, Lo SaTe
det er m ned"8} eareaiuE fongh \/\Ehﬁfﬂ‘smlWSM’f-’-me‘Qﬂ lltmﬁowlﬁmUﬂ@t@ywaShe square of
hei ght in mmeamzsmhmwher.nemmﬁmgenmgmefrwumhglﬁ@mtatean@amamﬁl l'y considered-.

to be 19- Z%ascew&ﬁﬁgiand\ﬁéﬁ?& gbcg,{&n h ﬁ%%ﬁ@teb?%é Ir]e% {a{e and take |nto:l

account fact ors ect Bi ol ogi cal
Assavs - tBe s %@egﬁw CHM I I ML L
cells e%‘épr@'@ﬁspln@%tﬁhle ofi thewnudiee proddstsneast dofikiSn reece@sephath gremiifived or hunan -
glrovvt 3 Borﬂpm uge@awqm@ob@wﬁ Rk 6 %tRAﬁtﬁ@(bf %*Hedan{é‘rféﬁNtAOV) was
cl one e ion usin as a
t enpl at ey(@ g(@:ﬁ? %%ﬁ%@e colu 8”’3 g'ﬂ%%?”&?%”ﬁf‘f%‘# rF)rPﬁ‘nkl ng the 30
full -1engt ﬁsfeﬁtﬁ“ﬁés"é'eﬁﬂ?éﬁée'“éﬂd 8in15 misswitisa flow el @5TLGIG A A C G C G A
G C C CAGOBNAGNG TEA(IBRGDIN B)vas 0AR: TFA it CATSARATRANTAGRT viy.Cid T T C T G T
C A - 30 (e irbRidded @qu 4t 9iPBE Snd nBS Cllhydo th Blnf Sy e, POR

I gl oni ng Kit

product wags cI one %} d? g .1 vector using
(1 nvitrogef?™ EZPYaSs A y@i’}'ze ’W‘Eﬁs | engt h human GHS-R was subdoned 35
into the mammalYields rengrddont did%vie Gt ansiciix & .ebcelf bingkdmpgean)-.65The pl asmi d

\gas tgjllnsf erbaidd Bm%mafs&ﬂ:pa‘\ldji(tﬁl lla?lhﬂﬂetaﬁélys%vétb&r&éﬁtéy IJJdIZQh%?] rhie th( g\m?“ can
ype tu ville c ate netho

(W gl er n/fpg?'%el"ﬁéé NS) a“&%%é"@ﬁ?%‘?ﬁ’%?@“%@ﬁé%%ﬂ%@ IS WA 11, 223,
1977) . & nijiagregment ihariedated gisfepulanysiobssThegesulie al RS iImERbledht ai ned by
sel ecting balmnsfected cells grown:in cloning rings in RPM 1640 nedi a

suppl enment E)@n?e%bslgg% fetal bOVI ne serumand 1 nM sodi um pyruvate
containing O

%%?3‘{&1 5 Grand |sland, Nl~. 5 B. GHS-R Bindi ng

Assay: Menbranes ? %YH A 8PREing f i folowng prefedusgy wer e pr epar ed
by honpgen&at i BRCAPHIFROH dﬂé’goﬂ%ljﬂf@lﬁ} {bvabisichem SeprRisgi Aglithim human

.rB ecoEbusnagmet&ﬁl ﬁemﬂFHnﬁCs;_lGD:Z@ 198, 60B7minfoR) BkatrT WY wekd c%n-lﬂﬁhedw th a '
ri nkman 9@%}“%% se genates were -

washed tvm@{g%%fé cen%rgllﬁ lr:ag lah@: %J"b% "%d“"% 0% "e&r%ﬁ'b et" final
peI | ets wel@® @ﬁ‘éeﬂef?d&ﬁ"‘? nelytha e due was dissoived in DM 45 mi). 2—

: bromoacetophenone (2.61g, 13.1mmole) in DMF (9 mi) was added to the solution

and the solution was stirred for 30 min. at room temperature. Cesium bromide was
35 removed by filtration and the filtrate was concentrated in vacuo. The restilﬁng
concentrate was dissolved in xylenes (45ml), NH,OAc (17.1 g) was added, and the
solution was heated at reflux for 1 hr. The cooled solution was washed two ime's with

c
C
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Tris-HCl, containing 2.5 MM MgC z and 0.1 % BSA. For assay, aliquots (0.4
m) were incubated with 0.05 nM (' 251)ghrelin (-2000 CI/muol, Perkin El ner
L'rfe Sciences, Boston, @A) with and w t hout 0.05 ~of unl abel ed
conpeting test corrpounds of the invention. After a .mn Incubation (40,
the bound (' wh)8difolsjs0 Was separated 15 fromthe free ﬁYF g)rd filtration
through G-/ C frlters (Brandel Ga' i thersburg, M),

previ ously so 5% pal yet hyl eneimne/ 0.1 % BSA The filters were

t hen washed F%‘P‘E‘ d '}‘%?9 AR5y i jang| danswitiy satureledoNa@l. B@ nedulling s- HCl and
0.1 % bovi ne organigniayeErbwasi purifieh vt Iﬂ&hbﬁhrﬁﬂlamdpr@a@t iMit ¥1gt (7BPREG ON the
filters was Gfdwmba AP c LKB, Gaithersburg, MD).
Speci fi ¢ binding 2%8353 def i ngbg ﬁrngé ?C{u?%u('&i ~hrelin bound m nus that
bound in the presence of 1000 nM glﬁﬁ—ﬁ%—%Sachem Torrepce, CA). 2. GHS-R
Functional Activity AsgBys A In vitro GSH Receptor MedNated Intracellular
i Ca~" Mbbilization The\f gf edoi ng CHO K1 cells expressifig human GSH
receptor were 25 rvest ed=ty ifrsybat4)oges,n a 0. 3% EDT, phate buffered -
saline solutan|(25] C) j ang, washeg twree_b.y,.centrrf gatii on. The_washed cells
were resuspe N S bufffg SANHOa SO sﬁf $3¢ yadi ng of
the fl uorescent Cap" indi cator PuFA2AMYISEes| | su pen WHOXi mately
10B cell sbm were incubated with 2 pM Fura2AM for 3041 n at about 25 C B
Unl oaded Fur g5 2Al [ ion 30 ce i.n HBBS, and the
final suspenﬁl?g\?l\édﬁ%?eﬁdﬁgﬁ%f gﬁf%b&e‘g%%@tar%'fdf"ﬁﬂm% iG84dchi F- 2000)
equi pped Wit ﬁaﬂ'\é‘e OQWaP%P@W)MMMt@mm&m@mﬂamn étegul at ed T
cuvette hol dewxingAértane haarhe bdutiar was codemiatdd, unbidte: 04 QEMRIgaRf Th1E 1 nvention

vere added f pgidiRRsd GiRREd m@sz' Qbﬁrﬁcv@shéu t%ﬁ g \a;thgf%iulr%ﬁzdasgr’"ég%ﬁgggr \e,e| y. 35

excr tati vel en wer e
B. In vi \3(@ G&g '@@eaé'gﬁ\%ﬂ% Bg?agﬂ"eﬁé'ais?‘*\}%)"ﬂdRﬁ@%?"roﬁﬂleﬁ@wlat%orrpounds
may be test eBrofigt 18, epiecipiSriieme tBobedgiv. WO 2004/ 014415 PCT/ US2003/ 024834
stinmulate or suppress release of growh hornone (GH) in vivo. (See, e.g.,
Deghenghi, R) et al., Lffe Sciences 54, 1321-1328 (1994); International
Application No. WO O2/08250.) Thus for exanple in order to ascertain a
conpound's ability to stinmulate GHeemed8e in viva the conpound may be
i njected subcutaneously in 10 5 day old rats at a doge of, e.g., 300 nglkg.
The circul ating GH rra:é?ﬁe@errﬁ ned at, e.g., 15 'H RS after injection
and conpared to GH |l ev rats injected vm'tha control .
Simlarly, co ounds fy be tested MAFA/MRSIDCMDI | i ¢ y t & ant agoni ze
ghrelini nduce Lo iy vo —ThusS a co Ry be j ected
subcut aneousiy VR 1DE|10 ay) ol o ats at a dosen&"yﬁ\\/ g/ kg, al ong
with ghrelin. Again t, e% cula 1ng GH nay be deiB
m nut es ter in ectron and conpared to GH levelS in rats |nj ected with
ghrelin al ont-f' The|fargpingt saltiinmf e intemagiate petaiuai1Bivie drmé@nﬁoqﬂurcan be
for mul at ed mmalqﬂnbmaﬁmaemwagms&mmmﬁ ibrd S fiefaqPr Vi ded
re

erred route of

herein al on
adni ni strat ?aoﬁr{rm&e%s"tr es ?rﬁed me’??‘@?ﬂ ?W&mﬁﬁ%{:}n@ & 3(5‘9 (ﬂ?!ﬂi”r'@&ches t he
target Gui delMipRRcdysed h%ﬁ"i‘?ﬂ@é%@@@ﬁ &5 cf8 anidSP was ascimilowa general are pr ovi ded

in, for &kanpEs, GG%VIOGQEMI-BH ﬁl:mnrgammnﬁma@l(sﬁ%@amga ol,—‘.gr tion, -
ESZ”aESnkZ?ZQQEﬁ%Sﬁ‘S’E‘mW%@?‘%@'EQ ”ﬁg‘m&%ﬁ?&m&tﬁm PuiEn E?'et ey
i ncor porate gﬁsée%ﬁéﬁgg@%&e' n The conmpounds of the invention can be .
prepared as a&#i B2sng, Rimmule)dChéntialpeyWaodBm Abl e salts (in the -
form of wat erEx®s: remme-sebt(bzlz)@r-pﬁzﬂh&I@%ﬁuh#&la?ﬁd%rﬂﬂﬂ%&wmh Bdiilg,convent i onal
non- t oxi g5 al g3y Bfind %egﬁ?etlﬁgrgb%ﬁgg SNPL e Was preEactrvated with HOBT (46mg,

0.30mmole) and DIC (38mg, O.30mmole) in DCM (6mi) for ten minutes before
addition to one of the four porfions of the forgoing solution of the intermediate product
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25 are forned, eg., frominorganic or organic acids or bases. Exanples of
such salts include acid addition salts such as acetate, adipate, alginate,
aspartate, benzoate, bengenesul fonate, bisulfate, “hutyrete, citrate,
canphor'ate, canphorsul fonate, cydopentanepropionatié, -di gl uconate,
dodecyl sul f atw 2ueifighesul Fonat e, funmarate, gl ucoheptan

gl ycer ophosphat e, hegfsulfate, hept anoat e, hexanoat e, gg&ﬁ?ﬁP@%ﬁFbride,
hydrobronide13q¥9£gio ide, 2-h drOXéﬁthanesulfonate, | act at e, - nal eat e,

met hanesul fonat e, 2o TAhiPRAICR 88 fheiarved to, prosrert fert ¥ miutes at wompanat e,
pecti nate, p&MBeNstyee, 3-phenyl prop' ronate, plcrate, pival ate, propionate,
succinate, tartrate, thiocyanate, kgpphéj€, and undecanoate; and base salts -
such as amonium salts) alkali netal salts such as sodi um and potassium
salts, alkaline egrth netal 35 salts sucH s
salts with organitl ses such as dicycl o | am ne salt
N- net hyl - D- gl uc%@and salts with a 1@ aci ds such &
lysine. 48 -~ 2564/ 014415 PCT/ USZO0M024834 Thg CcQpow-

i nventi'on can b adgi ni gt=gred using d Ere ribut ¢s izncl udi ng—or al , nasal,"-
by injectiontNtralst -'@ and transmucosal I'y" A tls to be -
adm ni stered oral NyYas asuspensi on can be prepared accgrdl ng:t+8 techni ques -

well . known in the art of spbabsacsti cal fornul affol, and may contain 5
"~ mcrocrystalline cell ul oseHbewDionparti ng bul k, al
al gina~ as a susperi® ng agent, nethyl cellul osgcas scosity enhancer, and
sweet eners~l avoring agents. As immedi ate rel ease t ¢i s, these
conposi tigns may contain nicrocrys%gllinﬁ cel l ul ose, dical ci um phosphate,
starch, magnesium stearate and | ac [ or other exclpients, binders,
extenders, disintggrants, diluenis and 10 bricants. Adm nistered by nasa
aerosol or inhaKgt pioiy formul ati ons may be_pPepared, forf{exanple, as
solutions in sakine==enploying benzyl alfoffol or other{s bl e
preservatives, iabsorption pronmoters tg ewhance biogvai/ta y, enpl oying
f1 uor ocar bongy : Qib [ Lang ol dizspersing_agents. 15
The conpounds of L i tion may also be adny’ :{éaxfbngizzwehous
(bot h bol us and i%fusion),;ﬁa;gﬁFﬁmytoneal, swbhcw aneo Ho | with or
wi t hout- ocel usi on, or intraosgsigisoy form Wien ad ] tered by injection
the injectable soldgion or suspension may bemf orgf ed using suitable
non-toxi c, parenterailyacceptable diluents or s nts, such as Ringer's
solution or isotonic sodium ohioride 20 solution,”or suitable dispersing or
wel ting and suspendi ng agents, suclthermedgerile, bland, fixed oils,
i ncl udi ng synt hetj c nono- or diglyceride and fatty acids, including
ol eicacid. Suit osing regi nens are ‘
account factors nown in the art i
dosed; age, weiZght Tex 25 and nedic

the Subjecl; the

of adm ni st rat&qn; nt he~spal and hepfu ctipn Pf
desired effé@{?Qiig%%ngghrticular cornfpound© QY eclsion in
achi evi ng concent io of drug within the r@angd at Vi grds, efficacy

W thout toxiaty requires gupEEsdBl Pased on the kihesticl of the drug's 30
avai lability to taH?et.siWBsUDﬁmmnainvolves1 considérati on of the

di stribution, equif brium and elimnation of a c@ The daily dose for a
subject is expelled to be between 0.01 and 1, 000 wWg#per subject per day.
The conpounds of the invention can be provided in a kit. Such a kit

typi cal lyy contains an active conpound in dosage fornms for admnistration. A
dosage form 35 contains a sufficient anmount of active conpound such that a
desirabl e effect can be obtained when adm nistered to a subject during
regular intervals, such as 1 to 6 tinmes a day, during the course of 1 or
nore days. Preferably, a kit contains 49

-itipn of tha—&ubfect; the route

@ erably detegimned taking into
di ng type ect being
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~"" ~ , WD 2004/ 014415 PCT/ US2003/ 024834 instructions indicating the
use of the dosage formto achieve a desirable affect and the anount of
dosage formto be taken é@er a specked |line period. /Fhe invention has been
‘described in an illustrative manner, and it is to bé&_understood that the
term nol ogy yg Qmﬂgg been used is |ntended to be in the nature 5 of words .
of descrlptlon APRER than of linitation. Qovi ously, ﬁﬁﬁ?jﬁwawyﬁéatlons and .
variations of the present invention are possible in |ight of the above.
teachings. it is, therefore, to bEchemgdFstood that within the scope of the -
appended cl ains §he invention may be prac{iced otherw se than as

spedfically desg¥ bed. The patent and S tific literfpiure referred to

her ei n represeﬂ@mﬂedge 10 that is di | able to t o'th skill in the:

art. Al patents ent publicationg other publ i Aighs cited herein
Qi r_ent re tEy. O her_Enbodi nents

are hereby incarpgy at by reference
It isto be”ﬁh/ga/:?ee@at while th Vet debedin 15
conj unction wi t ht+He detail ed descrlptlonth ref, ch egoing ‘
description is |ntended toillustrate and nof 1iwit the scope of the

i nvention, which is defi ﬂﬁg,c%&bﬁ@r_é,@ope of ,the gppended claims. O her
aspects, advant agdB, andHoBuiticioati ons are within clains. 50 WO
2004/ 014415 CLAIMS What is clained is: 1. A conp according to fornul a
(I): 5 R-A-AZ-A--A-AS-RZ PCT/US2003/02a83a () or a pharmaceutically
accept abl e $gijt ThaEMESigrouptie remaved fAdm bavh Af the redpitng@bmbeupds AZ, 1D D- Bal |

D-Bi p, "D Bpag ahy it By a&iﬂgn Wlns{ZQ‘n%M@hyl)aR‘n%ﬁﬁ @Wﬂae Ferspéaﬁ\;grr@achw A" is D-Bai, -

2pal | 3PRI P PR S PRIk sgr o g o At oo fPRBS. T | s Apc Db,
Dap, Lys, (]ﬁact[gn mjxgtu@p sehtaining the deblocked compounds were then washed three
' times with 10% pH 5.5 phosphate buffer (10mi).
The resuliing free amine solutions were coupled with pre-activated HOBT
esters of FMOGC orBOC prdtected aminoacids, as follows:
10 - Ex. 66: FMOC-Inp-OH (105mg, 0.30mmole) (Chem Impex Wood Dale, IL)
- Ex. 67: FMOC-Inp-OH (105mg, 0.30mmole)
- Ex. 68: BOC-Inp-OH (68.3mg, 0.30mmole) (Bachem Torrance, Calif.
~ Ex. 69: BOC-Aib-OH (60.6mg, 0.30mmole) (Bachem Torrance, Calif.)
Each of the immediately foregoing amino acids was pre-activated with HOBT (46mg,
15 0.30mmole) and DIC (38mg, 0.30mmole) in DCM {5ml) for ten minutes before
addition to the appropriate deprotected amine. The coupling reaction was then
allowed to proceed for one hour at room temperature.
Deprotection - Compounds 66-67. The FMOC group was removed from the
resulting FMOC-protected compounds by addition of tris(2-aminoethyl)amine (0.9ml)
20 and mixing for 30 minutes. The deblocked compounds were washed three times with
10% pH 5.5 phosphate buffer (10ml) and the crude products were collected as a
precipitate,
Deprotection - Compounds 68-69. The BOC-protected compounds were
purified by flash chromatography and then deblocked for one hour with TIPS
25 (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% vields for the
compounds of examples 66 and 67, respectively, and 15% and 43% for the
compounds of examples 68 and 69, respectively.
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R is hydrogen, (C .~)alkyl, (C-)aryi, (C .~)alkyl(Cs.,~ryl,

(C~. exycloakyl, or (CZ_~o)acyl; and 15 RZ is OH or NH2; provided that: when
AS i s Dab, Dap, Lys, or @n then: AZ is D Bip, DBp D-Dip or D-Bal; or A

is” D-Blp, D-Bpa, D-Dip or*“D-Bai; or 20 Ais 2Thi, ,L, Taz, 2Fua, 2Pa
3Pai, 4Pal, @Woaekhi4Bz! ), or Pff; when AS is del et ed pﬁﬁ D Bi p,
D-Bpa, or D-Dip; or Ais 2Fua, Pff, Taz, or Thr(Bzl); i(;r 5206%’%2}2\%

A2 is D-Bip, DB r Bal D-Bpa, D-Di por D Bal;
or Ais 2Thi BTﬁ% foﬁﬂo'"gsgﬁmtg@ Cb”pg'i‘g'ﬁi'f”é’?pr"éed"i(los& ﬁﬁ'i?tfH'E}mé%*Br ding to
claim1, whelndpastiomphemesi1g, Afi1j] anhtd, kelow+ | np; AZis D Bal, D-Bip, D Bpa,
DD p, Dle D-2Nal, D- Ser(Bzl)schemeRgTrp; A is D-Bal, D.Bpa, D-Dip,
D1 Nai, D-2Na|, or DTrp; Ais Om 3Pal, 4Pal, Pff, Phe, Pim Taz, 2Thi,

or Thr(Bzl); an is Apc, lys, or del et ed; 35 or a pha ceuti cal (Y
acceptabl e salt ereof. 3. ¢ npound according to cl aijm wherein: 51
WD 2004/ 0143 U82003/ 0 A' i's ApcHdr ! Bal, D Bl p,
D-1 Nai, or | ; & D Bal, Nal , D- ) i A 3Pal ,
~-4Pal, Pff, Phe, Pimy T i hm(rarzl ); ; uticaliy
acceptabl e salt ther®of : ¢o gleAm:roie) ol hm'1l, wherein said
conpound ~ according to » fornmul a: HOBT/ DIC
i . 3) TAEA
5
Scheme 1H
R Y
2a O
o 4 . HN R’ [s) £
NN 1) TAEA N /\N).-@
! ”/:,!,/j’@ = "/\g/
2) FMOCnp-OH/
O HOBY/ DIC O
1D 3) TAEA
& w O
_ Scheme 1l
g2 o jTe
& 0
OYH \}_..@ DA O\“, /\r\)—‘G
© Z)BOCInp-OHl
HOBY/DIC
iE SYTFAN TIPS/ DCM
10 _ 1
15

39
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H I np-D-1 Nal - D Tr p- 3Pal - Lys- NH2; 10H- | np- D- 2Nal - D- Tr p- 4Pal - Lys- NH2;

H I np-D-2Nal - D Ti p- O n-Lys- NHZ; H | np- D- Bi p-D Tr p- Phe- Lys- NH2;

H-i np- D- 2Nal - D- Tr p- Thr ( BEl'=Lys- NHZ;

‘H 1 np- D- 2Nal - D- Ti p- Pf f - Lys- NHz15H | np- D- 2Nal- D- Tr p- fhi Lys- NHz;

H- | np- D- 2Nal Lys- NH2; H-i np- D- Di p- D- Tr p- Phe- Lys- NHZ;

H- 1 np- DBpa-Bg&m gsrl_ys NH2: H- | np- D- 2Nal - D- Bpa- Phe- L9§TW’°24834

20H 1 np- D- 2Nal - D- Tr p- 3Pal - NHzH- i np- D- 2Nal - D- Tr p- 4Pal - NHZ; H- 1 np-D- 1

Nal - D- Tr p- 3Pal - NHZ; H- | np- D- Bi p- D Scheme 1J

Tr p- Phe- NHyH- | np=D- 2Nal - D- Tr p- Thr ( Bzl } . NH2; 25H-i np- O- 2Nal DTrp Pf f - NH2;
H 1 np- D 2Nal - D p- 2Thi - NHaH%Inp 0- 2NaI-DTrp Taz- NHz;

H- | np- D- Di p- D- 71{§- Phe- NHzH- - 2Nal - D- Di p- Phe NH2; 30 Bal -

Tr p- Phe- NHzHfT R

@ 2Nal e NH2 Hi np- D- \{?\rp 3Pal - Lys- NHZ
H- | np- D- Tr p- B=2Nal ¢ BTrpl,N p- DBaI-
Tr p- Phe- Lys- NH2; mmrg%&m Na ﬁ
H- | np- D- 2Nai - D- Tr p- Bhe- 7 ; 4/01441H—Inp D1

Nal - D- Tr p- Phe- Apc- NH2; H I np- DBaI DTarrpwﬁHse:cn@\po NH2;
H-Apo-DZNaI-DTrfp-Phe- NH2; H- Apo- D- 1 NaI-J}Trp-Z
5H I np- D- 1Nal - D- Tr p- 2Thi ; H Apo- D-1 Nal - D- Tr p- Phe- ;
HIlnp-D-2Nal -D Trp(4~-PimH Inp-D-1 Nal-D-Trp(W-PimH I np-DBai-D

Trp(W - PimlOH—Aib DSer (Bzi)-D- Trp(4~)-PimH Inp-D-1 Nal - D Tr p- Taz- Lys- NH2; -

H- | np- D- Bal Ta S NH2 H Apc-D- 1Nal - D- Trp Taz- Lys- NHZ;
H- Apo- D- Bal - 'P '%7°ra§"‘ Fé@ ﬁ’)ifd@ D-Bal - D Tr p- 2Thi - Lys- NH2:
H Apc- D-g3al - D Tr iy n&vﬁuﬁ'éﬁndésﬁe Q‘g in%thg)'m%ﬁ}@ﬁﬁﬂpeo NHZ; B ApGD- Bal -

Tr p- Phe- Apc- NH2; H-
Nal - D- 2Nal - Rlaet- #pt 25Z; Heohgoud 2ANds- iRade INakn RBRGlodous -rhdktbr HasAn@ Bal -

Nal - Phe- Apc ourkd |zl I

Nal - Phe- Lys Eﬁ 25@%? Bal - D%%aﬁ%%?@%ﬁgﬁ%’?gg staring |
Nal -D-Tr |-?\hs—12 Apo- D- Bal - D Tr p- Phe- NH2; H Apo-D-1 Nal - D- Tr p- Taz- NH2;
H Apc- D'“gal -D Tr%e@'lzrﬁ Lm?-%wmnrﬁhmmsmeme 2A, below.

Tr p- Taz- NHaH- Apo- D- 2Nal - D- Tr p- 2Thi - NHyH- Apo- D- 2Nal- D- Tr p- Taz- NHzH- | np-D- 1
Nal - D- Tr p- Taz- Apc- NHZ; H | np- D- Bal - Treo Taz- Apo- NHz;

35H Apo- D-1 Nal - D- Tr p- Taz- Apc- NHZ; Bal -D Trp- Taz- Apo NHz H Apo-D-1
Nal - D- Tr p- 2Fua- Apc- NHz  PCT/ US2003/ 023534 53 WO 2004 44

H Apo-D-I Nal - D Tr p- 2Fug-dys=NHz; HerApc-D- 1 Nal -DTrp-H—Apo-Dl
Nal - D- Tr p- 2Pal - NH2; H A Tr p3Pal - NH2; o

5H Apo- D- | f Val DoTrp_ 7-afc- NH; H A6 1 Nyl - .m-
H Apo- D- 1 mH%jL& NHz; H-ApSy D, D [ﬁ4P |
Nal - D- Tr p- Pf 0- NH2; OH-Apo- | - Dpdfeb- PFf-Lys- NHZ™ Apc l 1

Nal - D- Tr p- Pf f - NHZ; H Afd- D- 2Nal - DTr p- 2|¥ua Apo- NHz;
H Apo- D- 2Nal - D- Tr p- 2Fua- Lys- NH2; H Apo- D-2NaI-D-Trp 2Fua NH2;

15H ApotgD- 2Nal- Byl 2

H Apng 2Nobofy 5:: : ggﬁﬁ’@éun %kigj @g%%ﬁ%'%ﬂ%"ﬂg ﬁf‘aﬁﬁf—ﬁﬁ hd

H Apo- D- 2Na E lap i o pai)at RBE?WMFBBSV%MWPQEQ oz ;
H Apo- D- 2Na1heu¥snu9:n@srmssqwqg InCAY G 10D )2 Nl regDitifiy soidiion wallhdd thre e times

H- Apo- D- 2NawittDsaliirptelNaHEDG (8B it-yAREa Boigdyal or %o?;{pamﬁfﬁ/x ;h?ﬁée'\gﬂ%ne25H
Apo- D- 2Nall F rp-Pff NHZ; H-Apo D-2Nal - D- Tr p- Taz- Apo- N

H Apo- % Trp Taz- Lys- NHz; H Apo- D- Bal - D- Bai - 2Fua-Apc NH2;

H Apo- B%Bal - D- B2 FlIe- @c_gpge Rflgr: of FMOC-D-Trp{BOC)-OH (153mg, 0.200mmole)

30H ApGD- BawaDpBioimaFuih N-attodsediiiab (Ho8a| 33375 0.2bbiRiole) and DIC
H Apo. D Bal (B Sroye s““*“ﬁ“ B Aagone hourigoprapyres wp pmoved by
35H Apo- D- B%P ‘ﬁ A@ the Bompounds2f (repaning) sutjen. The
H Apo- D- Bal tesﬂ"sslso@rm wa_sfylumﬂmcmszﬁmamad8&4p|maeacﬂomﬁmoa@64d 014415

H- Apc- 25Bal prosddator 30 hinubdsz H- Apc- D- Bal - D~Bal - 4Pal - NHZ;
H Apo- D- Bal - D- Bal - Pf f - Apo- NH2; H Apo-D-Bal - D-Bal - Pff Lys- NH2;
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5 H Ape D-Bal -D-Bal -Pff NH2; H Apc-D- Bal - D- Bal - Phe- Apc- NH2;

H Apc- D- Bal - D- Bal - Phe- Lys- NHZ H Apo- D- Bal - D- Bal -Phe- NHZ;

H ApeD- Bal - D- Bal - Taz- Apo ‘NH2; 10 H Apc- D-Bal - D-Bal - Taz- Lys- NHZ;

H Apo- D- Bal - D- Bal - Taz- NHZ;" H Apo- D- Bal - D Tr p- 2Fua- Apo--NHz; H- Apc- D- Bal -
Tr p- 2Fua- Ly s wdsayditufpeD- Bal - D- Tr p- 2Fua- NHa 15 H- Apo- D-Bal - D Tr p- 2Pal - NHD
H Apo- D- Bal - D Tr p- 3Pal - NHa H Apo- D- Bal - D Tr p- 3Thi - Apc- REPYS293/888%. Bal - D

Tr p- 3Thi - Lys- NHZ; H Apc-D-Bal -D Trp-3Thi -NHZ; 20 H Apc-D-Bal -D Trp-4Pal-NHa

H Apo- D- Bal - D THispe2.b.1Aprs 22 aret¢umerizd BeSch@nd 2 beow. Lys- NHz:  H- Apo- D- Bal -
Trp-Pff-NH2; H-1np-D-1 Nal - D-Bal - 2dd@es biys- NH2; 25
H | np- D- 1Nal - D- Bal - 2Fua- NHy H- | np_ﬁT‘Nél -DBaI 2Thl - Lys- NHZ H-I np D1

Nal - D- Bal - 3Thi - Lys- np-D-1 Nal - D- B~ ¥Pf f - Lys- NH2
[

Nal --D- Bal - Pf f - NH2; - D-1)1FAN@,IS,DR,- Bal

Nal - D- Bat - Ta L s- N g
Nal - D- Tr p- 2 p)IBMQG-DI ySIIN t}ﬁ-@
H I np- DlNaI-DTrp szt 4-N °t53°T Thi - ATINHZT H I np-D- 1

Nal - D- Tr p- 3Thi - Lys-NHz PCT/ U82003/ 02a834 55 004/,9014415 H Inp-D-1
Nal - D- Tr p- Pf f - Apo NHz; HInp-D-1 Nal-D Trp- Lﬁs NH2;

H- | np- D- 1Nal- D- n r

H | nB D 2Nal. D 100 ?I—"“éII\IKpd z'I’:II’—‘IE$ Q?—'II%I%Q;S‘I\%“S%&? ‘%“‘Ff‘lp'a’%’ﬁﬁyﬁwne
np- D2 NFAEAITP- gnlitwememfommmmamac@ Falyorand imiRpEIdFz ;
np- g gNEHO-lﬂaﬁésmt 2ddmh teh)psraMz'E Théh:éadtbﬁ Silutibh @&éahernvaEﬁ?ﬁéB timbET2;
n

nB > Zwitp%aﬂrﬁeq?ﬁa/.ﬁg‘am%ﬂ#oﬁ) fIJIBw% %Na re%t@ o H§H 55
np- D- BalPhpERige b‘ffi%fé‘ Kojielda SPI“I'°H|9f @r@apnqﬁﬂsatremwrmm

np- D- Bal - D- Bak.22 Titie- Iay@erﬁer fef |Bq13-IBpMI (635, - G290mmbbls)- e ;
n
n
n

p- DrBaiprdiorBb with fHOSIS { e?)?ntﬂ)ﬁa{ST% BQbOrﬁMe)’\Ih'ZBcM

> 2 2l Gl kﬁgNsE'erP 4 Forhv B SEan AEREe 985 14 | - D Bl -
2Fua- LypddegHo theiGomprund B%Kfree amirgs) mlan \\[2-3 resﬂmgrﬁpmmnsascﬁnsted
T; p- :;fTPl ApAémr\lEZm to i B e Bakling r%d’cﬁbn%b allowed Dilgdicedd thphéhBal - 5 Tro. pf {
N PR ,% eE) 'fé?ﬁiﬂrm?’aﬁl% 4 il I"I/‘i‘%Ba AN I‘II’Q s I;I'l'\laH%I’ >
H- I np I? B é qW_band dried over 32804 Solventwas removed under vacuum
and the concentrate was purified by flash chromatography.
2.6.3. The intermediate was deblocked using TFA (2.75ml) and TIPS (0.5ml)
in DCM (2.75ml) for 30 minutes. Volatiles were removed from the reaction mixture
under a sfream of nitrogen and the residue was triturated with ether (15ml). After
20 ‘ centrifugation the ether was decanted and the resulting solid was subjected to HPLC
to yield purified Compound 70 in 39% vield.
Steps 2.¢.1. and 2.¢.2. and 2.¢.3, are summarized in Scheme 2C, below.
Scheme 2C
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IZ

Other peptides of the invention can be prepared by a person of ordinary skill
in the art using synthetic procedures analogous to those disclosed generally
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35 H- 1 np-D-Bi p- D Bal -2Thi - Lys-NH2; H- 1 np- D Bi p- D-Bal - 3Thi - Lys- NH2;

H 1 np-D-Bi p-D-Bal - Pff Lys-NHZ;, PCT/ US2003102A834 56 WD 20041019415
PCT/ US2003/ 024534 H- I np-P-Bi p-D-Bal - Pff NHZ;, or -

- H1np-DBi p-DBal - Taz-Lys=NHZ; H- I np-D- Bi p- D-Bal - TazQNHZ; H I np-D-Bi p-D
Tr p- 2Fua- Lysg X | np- D- Bi p-D Trp-2Fua- NH2; H- I np-D-Bi p-D

Tt p- 2Thi - Lys!‘ﬂ%?mif np- D- Bi p- D Tr p- 3Thi - Lys- NH2; H- | nBCHU$3p0303834
Trp-Pff-Lys-NH2; HInp-D-Bip-D Trp-Pff-NHz 1 O H I np-D-Bi p-D

Tr p- Taz- Lys- hpginaksie phdiordo thoBs gdisthsdd spetifizaliditz ther foragqihpexampiist acal | y
accept abl e sabfe tidBmpalnds depicBd iA¥meYNd according to claim4, wherein said

conpound is according to the 15 f0|:r - H1np-D-1 Nal -D Trp-3Pai - Lys- NH2;
H-I np- D- 2Nal - D- Tr p- 4Pal - Lys- NHZ; Hs = Z%va Tr p;: e tLys-NH2; .
H- | np- D- Bsp- D- Tr pulfipe- Lys- NHz; 20 H-| np- D-. -'D- Tr p-"Thi ( Bzl ~Lys- NHz;
H- | np- D- 2Nal EQNBL p- Pf f - Ly Sedieie H | np- D- 2Ngda dlEs) LY'S- PP,
- - - ¥ = . - T - P z - NFg,
1 np- D Bpa- D Tr 1 PR Pl NP ) Pothe D pia Yo e
H | np- D- 2Nal - & Tr*b‘!'ﬁ'ﬁr?(‘éw-}T fprﬂﬁal,-'-w#ﬁn p- D- 2RBA9®- Tr p78%4 - NHz; 99
LT B B et e BRRO R Tea o
H | P D o P m’,&’iﬁ?ﬁ*‘tbﬁﬁﬂﬂ?%ﬁﬁﬁzn P o Baragt p- P ﬁz-"’)Lys- N 35 |
H I np-D- | Nal - Tﬁ’b-n rﬁ”ﬁ%%mﬁm@z‘#%'ﬁﬁz D- 281D Tr pB¥He- Apo- BH2; HInp-D-1
Nal - D Tr p- Phe6 Ap ENRp-D-28i1-D-Trp:Pff-Lys-NH, 876.92 8763 98 '
7  H-np-D-2Nal-D-Trp-Thi-Lys-NH, " 793.00 7924 08
8  H-Inp-D-2Nal-D-Trp-Taz-Lys-NH, 793.99 7934 97
15 9 H-Inp-D-Dip-D-Trp-Phe-Lys-NH, 813.01 8124 98
‘ 10 H-inp-D-Bpa-D-Trp-Phe-Lys-NH, 841.02 8404 95
11 H-Inp-D-2Nai-D-Bpa-Phe-Lys-NH, 852.04 851.3 99
12 H-Inp-D-2Nal-D-Trp-3Pal-NH, 659.79 659.3 99
13 H-Inp-D-2Nal-D-Tip-4Pal-NH, 650.79 6593 98
20 14 H-Inp-D-1Nal-D-Trp-3Pal-NH, 659.79 6593 98
15 H-Inp-D-Bip-D-Trp-Phe-NH, 684.84 6843 99
16 H-Inp-D-2Nal-D-Trp-Thr(B2)}-NH, 702.85 7023 99
17 H-Inp-D-2Nal-D-Trp-Pfi-NH, 74875 7482 99
18  H-Inp-D-2Nai-D-Trp-2Thi-NH, 664.83 664.2 99
25 19  H-inp-D-2Nal-D-Trp-Taz-NH, 665.82 665.3 o8
20 H-inp-D-Dip-D-Tmp-Phe-NH, 684.84 684.3 98
21 H-Inp-D-2Nal-D-Dip-Phe-NH, 695.86 6953 99
22 H-lnp-D-Bal-D-Trp-Phe-NH, 664.83 6643 o7
23 H-lnp-D-2Nal-D-Bal-Phe-NH, 675.85 6752 99
30 24  H-Inp-D-2Nal-D-Trp-3Pal-Lys-NH, 787.96 7875 97
25  H-inp-D-Bal-D-Trp-2Thi-Lys-NH, 799.03 7984 99
'26  H-Inp-D-Bal-D-Trp-Phe-Lys-NH, 79300 7924 09
27  H-inp-D-1Nal-D-Trp-2Thi-Lys-NH, 793.00 7924 99
28  H-inp-D-2Nal-D-Trp-Phe-Apc-NH, 784.96 7844 98
35 29  H-Inp-D-1Nal-D-Trp-Phe-Apc-NH, 784.96 7844 98
30  H-Inp-D-Bal-D-Trp-Phe-Apc-NH, 790.99 7904 97
31 H-Apc-D-2Nal-D-Trp-Phe-Lys-NH, 801.92 8014 08
32  H-Apc-D-1Nal-D-Trp-2Thi-Lys-NH, 808.02 8074 99
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WO 2004/ 014415 H- I np-D-Bal - D Tr p- Phe- Apc- NH2;

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

H 1 np-D-2Nal -D-Trp(4~-Pigit*5 H1np-D-1 Nal -D-Trp(4~-pRi.m H-1np-D-Bal -
Trp(W-Pim H A b-DSer(Bzl)-D Trp(4~)-Pim HInp-D L& Nal - p- Trp Taz Lys- NHZ;
H-1 np- D- Bal - RobuRnidd LYS- NHz; 10 H Apo-D-1 Nal -D-Trp-Taz- L 54

H Apo- D- Bal - D Trp Taz- Lys- NH2; H Apo- D-Bal - D- Tr p- 2Thi - ”43

H Apc- D Bal - Phe Lys- NH2 H Apo- D-1 Nal - D- Tr p- Phe- Apc NH2 15

H Apo- D- Bai - B' )“-L% RPEMiNHo- D- 1 NAIB483 1 NaBG4he- ApdBNH2: H- Apo- D1
Nal - D- 2Nal - Féfe- Abd\PNm‘l;Nal-DApﬂlhB-lﬂlHL\Ial -D-1 NgBsPhe- LgmNHz 99

H Apo- D- Bai ggl Nﬁhn Apc- D- D2 - NH2; .
H Apo- D- Bal - %?QNMTH%L%EE%C DBa-Iégg? 2NalN?é§ne Lys HZ H Apo-D- 1
Nal -.D- Tr p- 2 - HB' SFLYS-NHp- Phe- NH£0025 7994 :
H Apo- D- 15NaI37D THAPFRZINI-D-THaARys-BHBai - D B0pa®@Thi - bbés 99

H Apo- D- Bai -48 Tr g-Apa-D-848- ﬂg@lgﬁi\lal -D- Try hi - N

H- Apo- DzNa|ﬁDTﬁ£6zB|\Ezrﬂ$ég 01 Nal-sg-Trp 25 Apc- ﬁﬁz

H | np-D- Bal - Tr p- Taz-Ap Aﬂ D-1 N&™8# Tr p- §84 Apo- N8

H Apo- D- Bal -48 Tr and%immz\‘mﬂpman 2Nal7o@edTr | r37¢u5 Lys- Nmz 35

H | np- D- Bal -4 Trﬁ-lrﬁ:len-Bal - D- Balzgpgqlr P- 2fkar Lys- o
A L
H | np- D- Bal - Tr A 'TNI#Z"‘*FA%U D- Bal - B139%- 3Th811léys NH,9,85H- Apc- D- Bai - D

Tr p- 2Fua- Ly§4NH2H-HP¢xpdNE-[Ba'fp-FBeIry§-NP|‘2f Ly s-ghiis 301 5
H- | np- D- Bai -48- Bayy. @Qﬁab@%*ﬂyg%—' D- Bal - lgpég BZ 7I}_,ys NH%E|2
a al

H I np- D Bal - np- D- B az Lys

H- I np- D- Baj - RBZ‘T' AE?E@ 1”%%)/:2'%55‘5#% MD- Bal 7BRHal - Pf 9By s - NH2S
H Apo- D- Bal 4B B#-A%EB@%IMeWZD Bal - Bo@ad - 2 Thaoslsy s- NHas
15H- Apo- D- Batis- D- BAbe-BTNkt--y e Phi- ke D- Bghtbo 8al-dpz Lys- N2;

H- Apc- D- Bal 4@ al S &n% - Pff - LsNHz H-Inp D1

Nal - D- Tr p- 3] g HKE ﬂhg' % %@P&gﬁznﬁﬁ% a- LySH tﬁHz %

H- 1 np- DlNaI T’%{ P‘PPT NE ¢=r1-ve‘nBHi>1 N&I3.9)- Bal - $126- Lys B H- | np-D- 1

Nal- D- Bal - 2'5h| - L%PW?%D-NN@-PEE—MBWI—IQD Bai g$7dy - LyssiigZ; 06

ﬁgl—l— H}glmlml -mﬁ&.ngambwﬁp%l $ D%%p Bal ; %I‘E.)ua LygNHS; H-1np-D- 1
i - a n rp- I -

H- 1 np- D- 2Nal™s ﬁAgg‘%ﬁH% a'ﬁﬁ&%\‘ﬁ np- > 5184 1 DTr*i)lB‘Faz ApEONH?;

H | np- D2Na|54DﬁﬁPGZP1§’aL%Na|MLb$NHp DZNE’IQO}Trp B85 Apc MeizH | np-D-1

Nai - D- Tr p- 3Bhi - ApApd\IbiZNMLU-mp-ﬂm.JNmpl - D- Tr pg7dgda- Ap

35H- 1 np- D- 1i¥gl - [y Apc-D-1 D-Tr Th| LsNHZ H Apc-D-1
Nal - D‘Fl)'rzg ZESa qu/i Hggl—%@%gp{%%&/ 024834 g@ 7 !

b4 Nal—D—Trp—Taz—NHz 680.83 680.3 99
58 H-Apc-D-Bal-D-Trp-2Thi-NH, 68587 6852 o7
59  H-Apc-D-Bal-D-Trp-Taz-NH. 686.86 686.2 . 99
60  H-Apc-D-2Nal-D-Trp-2Thi-NH, 67984 - 6792 . 95
61  H-Apc-D-2Nal-D-Trp-Taz-NH, 680.83 680.2 97
30 62  H-Inp-D-Nal-D-Trp-Taz-Apc-NH, 79197 7915 98
63  H-np-D-Bal-D-Trp-Taz-Apc-NH, 798.00 7974 00
64  H-Apc-D-1Nal-D-Tip-Taz-Apc-NH. 806.99 806.5 99
65  H-Apc-D-Bal-D-Trp-Taz-Apc-NH, 813.02 8124 08
66  H-Inp-D-2Nal-D-Trp(W)-Pimn 610.77 6114 99
35 67  H-Inp-D-1Nal-D-Trp(¥)-Pim 610.77 6113 99
68  H-Inp-D-Bal-D-Trp(¥)-Pim 616.79 617.3 99

69  H-Aib-D-Ser(Bzl)-D-Trp(W)-Pim 564.69 565.3 99
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WO 2004/ 014415 H Apo-D-2Nal - D- Tr p- 2Pal - NHz; H-i np-D-Bi p-D Trp- Taz- NHz

H- I np- D-Bi p-D Trp- 2Fua- NHZ; H-Inp-D-Bi p-D Trp-Pff-NHz; 5

H-i np- D- Bi p- D- Bal - Taz- NH¢; .. H | np- D- Bi p- D- Bal - 2Fua- NHa- or

H- i np-D-Bi p-D-Bal - Pff-NHZ; or a phar maceutical |y acceptabl e sal tthereof.

PCT/ US2003/ Omé,(?}‘glﬁ A conpound according mclaim5, wherein said
Ing to

compound i s accor the formula: H Inp-D-1 Nal - D- FHUSRIAMBIS . NHp:
H- I np- D- 2Nal- D- Tr p- 4Pal - Lys- NH2; H- | np- D-2Nal - D- Tr p- Om Lys- NH2; 15
H- | np- D- Bi p- BOTr gHORed-Tipd-2al(¥)-Piml np- D- 2Nai -600.7% p- TheTBY| - ys-98iz;
H I np- D- 2Nal - D- Tqr Pf f - Lys- NHZ; H-i np- D-2Nal - D- Tr p- ZTh:D;]Lyi- NHﬁli%z
H 1 np- D- 2Nal R‘D;BECQF E@Zy Lys-NH2; 20 H I np-D- D p-D Tr p- Phe-Lys- ! ;
H- I np- D- Bpa- B _ mf@&ﬁ%§6%pod&h#@?ﬁ@i&%i’oﬁ ? tl%ﬁ@ﬁg %gé&té’r%émzan# Inp-D-1
Nal - D- Tr p 4~-P|@;£{13 I—I-,In&o-DZNa_- {'E-Thr % ..NHZ; s ided
H- | np- D 2Nal WEESHEPned ygis techbipyrn s vEh oS dascired 1t examples provide
H- | np- D- Tr p- beigWdn difereht embaedirienip aDgBislid arBlogmps Fagashidtiout 50%, at least
H- I np- D- 2Ni':1| aﬁlgrd%m,{l?mlawemﬁgo 3 ﬁf @s%@?}o%@ E@éi%ui {d‘@‘ﬂﬁﬁﬁqm;
H—Inp-O-Ba-g. -ff’e- - ; np- - - -LysS- _
H- | np- D- Bal - °“i‘£“8’9 %f-tﬁg’ﬁr‘-?'ml%ﬁde‘ﬁ“i“ﬂ d psiisnesr 'T'P%Pﬁ‘?@!:%@fg@%l&c}“@s
H | np- D Bai - Bswmdﬁﬂbmﬁwbmmdfoma@@nnpmreaw Fap ablive 1,006 nMreatsk Apc- D-Bal - D
Tr p- 2Thi 4dy's tHehBboub 200 nMVUP gZRRrthat SE61R sblnﬁpn%:rgv%aiéc&ﬂ.f Hladiigassyy - NH2;
H Apo- D- Bal - Qc'l!)\é?il' - : -.D- Bal - NaI-Phe-L,Xd?-NH; H1lnp-D1
ﬁé E below. %_s r?atg_r FB tol'%\ nEX/%"dW" cates a
Nal - D- Tr p- 2Thi - Lys- NHZ: nﬁ' ?o T BT ) ) '
H- | np- D- 2Nal lesser apow is napred tg-pehieve. ipginginhibiign. D- Tr p- Tar Apo- NHz;
H- | np- D-I Nal - D- TrAss#lsanebmuninglti abillty APS cdmpolied to Bind & BHE TdtkeptbdeimiNy
GHS receptor, a fragment of the receptor comprising a ghrelin binding site, a
15 polypeptide comprising such a fragment, or a derivatve of the polypeptide.
Preferably, the assay uses the GHS receptor or a fragment thereof. A polypeptide
comprising a GHS receptor fragment that binds ghrelin can also contain one or more
polypeptide regions not foundin a GHS receptor. A derivative of such a polypeptide
_ comprises a. GHS receptor fragment that binds ghrelin along with one or more non-
20 peptide components,
The GHS receptor amino acid sequence involved in binding can be readily
ideniified using labeled ghrelin or ghrelin structuraf or functional analogs and different
receptor fragments. Different strategies can be employed to select fragments to be
tested to narrow down the binding region. Examples of such strategies include
25  testing consecutive fragments about 15 amino acids in length starting at the N-
terminus, and testing longer length fragments. If longer length fragments are tested,
a fragment binding ghrelin can be subdivided to further locate the ghrelin binding
region. Fragments used for binding studies can be generated using recombinant
nucleic acid fechniques. '
30 Binding assays can be performed using individual compounds or preparations
containing different numbers of compounds. A preparation containing different
numbers of compounds havingthe 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
35  preparation containing at least 10 compounds is used in a binding assay.
Binding assays can be performed using recombinanty produced GHS
recepior polypeptides present in different environments. Such environments include,



10 H Apo-D-1 Nal - D- Tr p- Taz- Lys- NH2; H Apo-D-1Nal - D-1 Nal - Phe- Lys- NHZ;
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H Apo- D-Bal - D Tr p- Taz- Ap(NHZ 15 H Apo- D Bal - DlNa_IQIPhe Apc- NH2;

H Apo- D- Bal - D- 2Nal - Phe- Apo- NHz; H- Apo- g: NaNLll- D[Jrleal zpﬁ\po NH2;
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H-%o D Na1‘?‘@2{2{{{3&“-4 %ﬁeApApo NHz: PCT/ US2003/ 02d834 PO 3024534
H I np-D-Bal - D-Trp(W-Pi m H Apo-D-Bal -D Tr p- PheNH2; H- Apo-D-Bal -D
Tr p- 2Thi - NH2for pxample, BelBextrapss Tich -Prajed Nl eRtFacts- capleiniDy 1huaG_H$)ae"5e;pie|2Th| -
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6, wherein SHPQS'O%%E?G‘PTG"‘F@“ BRHT o Ry ﬂ@iumwéccmn@mudefc acid which is
H=i np- D- | 8\al mtEbd’tFasqd-uﬁPadufféxpﬁteNanmBﬁt H- 1 np- D- 2Nal- D- Tr p- 4Pal - Lys- NH2;

H | np- D Bi p- &ré@'nfﬁ %B%a%?ﬁé% | - D-Tr p- Thr ( Bzl ~Lys- NHZ; 63 c
WO 20041A14415 H s NH2;
H | np- D- 2Nal- D- TP geggaa f3rs SRR ecPPfan Aotive motmdﬁrr'ﬁ -fegiliatedy ysing-(a;
H | np- D- 2Nalre@mbinantiiexpBsseadiezptob Uding rreddmbiNahity Expréssedl GRS Nidéptor
H- 1 np- 3 2 Nalcf@rsgﬁﬂarﬁpa\lahﬁéés sMﬂZas tﬂ'ela E}yg e%ss%erﬂé&péﬂlﬁ la d d %]E 10
i nb- D- Vﬁ?"i‘rsﬁ EE0 '%BB"SE@? Gﬂrﬂi’ﬁa 110 RS FeprionsPRETE K70
H I np- D- Bal @fﬂmﬁat%@wﬁ,spw at HﬂRpGCGEDW_NEbF@aWpIp#ﬁWwNF&n H Apo- D- 1
Nal - D- Tr p- 2 T eﬂpyb%sé\sl‘ﬁ a tail ke lsuizh Dl INiad 2B, TGECEB -‘Faénd—&ﬁowanor}ﬁaliynp D-Bal -D
H Apo- D Bal - @“?é"‘#“ b SxplRschibaty Wb e sama cqloe yitnt o0
H Apo- D- Bal - q’ﬁpﬁ?sﬁﬂ%" gcwmasmsepmn 1 Nal - D- Tr p- Phe- Apc- NHZ;
H Apc- D'Bal - D Tr BerBéréngAmoeohibilind sketipand BHS hadptoPadivityad faaiIMedémeudN ,
H- Apo- D- 1Nal inDutNet! r ftingin AR ioMTZanaog it nbB6sal ks b ol drtah Afichons NH2;
analog in a screening assay provides for GHS receptor activity. The effect of test
compounds on such activity can be measured to identify, for example, allosteric
modulators and antagonists. )
20 GHS receptor activity can be measured using different techniques such as
detecting a change in the infracellular conformation of the GHS receptor, in the G-
protein coupled activities, and/or in the intracelular messengers.' Preferably, GHS
receptor activity is measured using techniques such as those measuring intracellular
Ca®. Examples of techniques well known in the art that can be employed to measure
25 Ca” include the use of dyes such as Fura-2 and the use of Ca?-bioluminescent
sensitive reporter proteins such as aequorin. An example of a cell line employing
aequorin to measure G-protein activity is HEK293/aeq17. (Bution et al.,1993. Celf
Calcium 14, 663671, and Feighner et al., 1999, Science 284, 21 84-2188.)
Chimeric receptors containing a ghrelin binding region functionally coupled to
30 adifferent G-protein can also be used to measure GHS receptor activity. A chimeric
GHS receptor contains an N-terminal extraceliular domain; a transmembrane domain
made up of transmembrane regions, extracallular loop regions, and intracelluiar loop
regions; and an intracellular carboxy terminus. Techniques for producing chimeric
receptors and measuring G-protein coupled responses are provided in, for example,
.35  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

45



H Apo-D-Bal - D-1 Nal - Phe- Apc- NH2; H Apc. D- Bal - D- 2Nal- Phe- Apo- NH2;
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Nal - D- Tr p- Taz- PCT/ US2003/ 024834 64 WO 2004
PCT/ US2003/ 024834 H- |1 np-D-Bal -D Tr(D- Taz- A%(l)- NHz ; . o _
H Apo- D- | Nal - D- Fiyeiural angigrdunctignal analogs of ghtefin ¢3p berysty fo-skmplataGhiSNH2: or a |
phar maceut i reedphoy aetivine Suehbdtieulidi dahdeasdd, fdr efample, 4o BlOLINE efiedt of (ili ng to claim
Yo BT RO s SO R gt i
L0H- [ np- D- AGHHEpEYPI splagonisi; oRipiachipve abonstskielioss i A sublkit BepelioRl
H- | np- D- Bal effects that @ifitie-dohigveliiute onepor DrobBa bt the follq@wiRth dediing a kdtrH- | np- D- 1
Nal - D- Tr p- 2fdherleendbiR sia oG vl misd iRl DB Mg rdamy - 1
Nal - D- Tr p- Phe- Ap -Nﬁ- HIn -DBﬁe-O-TE@-iﬁhe-A%-l\ilH%; -
¥ Apo- D 2NaTEXE THRUBHAT i, diefgepe | Tomplge RalRne el selt; facjiaing.p-
20H- | np- D- | maintempnty pf Weight, |fgailitting maintengncd-oBahysita ITupctitaing, faclitigZ; H- Apo- D- 1
e b A o O Sl bk, M Dl -
Nl - D THD- Phe. AREERIB NOR, Sosigae S5, i w3 mglpabing el or |
H- Apo- D- Bai PsiusiRg 2 Weight.or pepefipigainingpantsr welghisultie Gy ¢ i patieniegta+ Apo- D- Bal -D
Tr p- Pho- NH2a Hiséyse -obuRlirgolng Tepimaitt thatNiits weight or _al_appeﬁte. In addition, for 5 Bai - D :
Ao 2\ e W44 o EhR Pl i SRS 1 1 |
Tr p- Taz- ApoY L or or a pharmaceutically acceptable salt thereof. 65 W
2004/ 014315 PCTMHuS2eadt bitgsinclide thosohapiog a dodyezighd iabayt 1086 of lessm 8, wherei n
sai d com po20%lor 1&ss A6r@0%dr b8s, i kAo £RFH "normal” weight range or Body
Mass Index ("BMI"). BMI measures a subject's heightweight ratio and is determined
by calculating weight in kilograms divided by the square of height in meters. BMI
measures your height'weight ratio. It is determined by calculating weight in kilograms
20 divided by the square of helght in meters. The BMI "normal" range for humans is
generally considered to be 19-22. "Normal” weight ranges are well known in the art
and take into account factors such as a subject age, height, and body tjpe.
Biological Assays - Examples
1. Receptor Binding Assay
25 A, Preparation of CHO-K1 cells expressing the human recombinant GHS
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
30 fuil-lengthcoding sequence of hGHS-R, (S:5-ATGTGG AACGCGACGCC
CAGCGAAGAG-3(SEQIDNO:1)andAS:5'-TCATGTATTAATAC
TAGATTCTGTCCA-3)(SEQID NO:2), 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
35 into the mammalian expression vector pcDNA 3.1 {lnvirogen). The plasmid was
fransfected into the Chinese hamster ovary cell line, CHO-K1 (American Type
Culture Collection, Rockville, MD), by caicium phosphate method (Wigler, M et al.,
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or aphar n&ceutlcalﬁyﬁd&spﬂla@ﬂsaﬁl tthereof. 30 11. A conpound accordi ng to

claim 9, wher el meﬁ?dr&egq&nfamaraaﬁdsb.waah.éwcametaﬁ #4656 Prdparedty! np- D- Bal - D
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phar macdfit i e the faee by radi Htratian ﬂquuuteﬁ?& filtet3(Brafdeb iGaithanburgc ¥B).di ng t o claim
12, wher ei Nnwhigi *AdQsHER PHNBudSs0aRRAN 069 Golhyidheimin8/d. P4 BBAAThe filters
" were then washed three times with 5-ml aliquots of icecold 50 mh Tris-HCI and
0.1% bovine serum albumin, and the bound radicactivity trapped on the filters was
counted by gamma spectrometry (Wallac LKB, Gaithersburg, MD). Specific binding
20 was defined as the total ("*I)ghrelin bound minus that bound in the presence of 1000
nM ghrelin (Bachem, Tomrence, CA).
2. GHS-R Functional Aclivity Assays
A. 1n vitro GSH Receptor Mediated Intracellular iCa®* Mobilization
The foregoing CHO-K1 cells expressing the human GSH receptor were
26  harvested by incubating in a 0.3% EDTA/phosphate buffeted 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° celis/mi were incubated with 2 pM Fura-
2AM for 30 min at about 25 °C. Unloaded Fura-2AM was remaved by centrifugation
30 twice in 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 equilibraton 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.
35 B. In vivo GH Release/Suppression
As is well known In the art, compounds may be tested for their ability to
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step of nmeaGit haypetdeteraiidd af ¥.9.015 MinGesaRRLIAECHLR aftf dofphre®iotdiicgi®f a conpound

according t e : 1, Goup 1A Goup 2, Goup 2A, Goup 2B,
G oup 28-1,9’&%6%%—"&%?’”8%%3&25- 1b, Group 2B-1c, Group 2B-1d, Group 2B- 2,

G oup 2B-2a, & Inigiral Goup 2C-1 to said receptor, to a fragnent of
sai d receptor, tTheacopwbundepsfitioeineaptigpr cani begforailatbds and giaministell teéaa d r ocept or,

or {0 a150 g kg he GhdAc RN R Aeng W 1orBEAI\GH bl AT °Vi NG @

i Ci : - a.subject | n nee hereof, sai d net hod
Egggﬂ g: ﬁl:] &'e‘ﬁit glbe?%r?aed i‘g‘ﬁ%ejnefg%d@#'ﬁﬂﬁh?"oeisﬁfaﬁ léﬂb?"eﬁf%‘“é’ﬁ WMopRt-©f ve anount of
a conpound &eERAUAH TRadhes tiee ria/pel Cuidelings derpphammageutisp advini@atiomp 2, Group 35 -
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2B- 1d, OUR B » Pl - nd
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‘hereby incorporated by reference herein.

The compounds of the invention can be prepared as acidic or basic salts.
Pharmaceutically acceptable salts (in the form of water- or oil-soluble or dispersible
produgcts) include conventional non-toxicsalts or the quaternary ammonium salts that

25  are formed, e.g., from inorganic or organic acids or bases. Examples of such salts
include acid addiion salts such as acetate, adipate, alginate, aspartate, benzoate,
benzenesulfonate, bisulfate, "butyrate, ciirate, camphorate, camphorsufonate,
cyclopentanepropionate, digluconate, dodecylsulfate, ethanesulfonate, fumarate,
glucoheptancate, glycerophosphate, hemisuifate, heptancate, hexanoate,

30  hydrochloride, hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, lactate,
maleate, methanesulfonate, 2-naphthalenesulfonate, nicotinate, oxalate, pamoate,
pectinate, persulfate, 3-phenylpropionate, picrate, pivalate, propionate, succinate,
tartrate, thiocyanate, tosylate, and undecanoate; and base salis such as ammonium
salts, alkali metal salts such as sodium and potassium salits, alkaline earth metal

35 saits such as caldum and magnesium salfs, salts with organic bases such as
dicyclohexylamine salts, N-methyl-D-glucamine, and salts with amino acids such as
arginine and lysine.
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(e.g., cure or reduce the severity) or prevent (e.g., reduce the likelihood
of Qnset or severity) a di'sease or disorder. 19. A pethod for stimulating
.growth hor none secretlon in a subject in need of 5 such stimulation, .
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sal t thereof m§re+ln 'E"zli‘d gs?ﬁ@e ?%véa 3?1%?]] 3‘3’8 S eudivgunt
sufficient Pg° F'8duce .a detectabl e decrease |n grovvth hor mrone secretion

and, preferabl yStitgblesosing myimensifaid picfriblyt eetérmiod \4king RBBEdGIital affect in
a patient. factors well known in the art including type of subject being dosed; age, weight, sex
25 and medical conditon of the subject; the route of administration; the renal and
hepatic function of the subject; the desired effect; and the particular compound
employed.

Optimal precision in achieving concentrations of drug within the range that
yields efficagy without foxicity requires a regimen based on the kinetics of the drug's
30  avallability to target sites. This involves a consideration of the distibution,
equilibrium, and elimination of a drug. The daily dose for a subject is expeded to bé

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 fom
35  contains a sufficient amount of active compound such that a desirable effect can be
obtained when administered to a subject during regular intervals, such as 1 to &
times a day, during the course of 1 or more days. Preferably, a kit contains
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6 25. A nethod according to claim 24 wherein said suppression of growh
hor none secretion is indicated for the treatnent of a disease or condition
.characterized by excessigie growth hornone secretiongefor facilitation of
.weight loss, for facilitation of appetite decrease, “for facilitation of

wei ght mai nt\9H3kGR4efsOr treating obesity, for treatin (8]1 for
treating conpli catlim(‘)lfrs]s of diabetes including reti nopa’?‘h ,’lﬁgﬁ'gﬁ%srﬂlo for
treating cardi ovascul ar disorders. 26. A nethod according to claim25 .
wher ei n saiirastRioes idigating dlegise of the dosegmform tuachisye 4 desirgie affedh aodl sease or ,
condi tion ke boinder dayae fonf fstieQdken Bren B eheffied BheSdetied.dem a, cardi ovascul ar
di sease, gall s r |t S o Lcancer 1 YA hod accordi ng
to claim26 wher e?ﬁ‘%%%tﬁﬁﬁ%g%e‘g ?%%gbl}e?rﬁ%ﬁ "ﬁ”%[aé_ﬁ'ﬁ?“é‘s‘?g a%e'%jdééggg% he |ikelihood
of such di $&deEodihatihsigminaipgy whicghaseppused is iptended & e the nefwse m 26 wherein -
sai d fad | iof atordsrof dbsciptiog hdther 08 oiniationp Obvidslydharlyandlicapiont apd a treat nent
for such di3AaRAS ofthe g@&ﬁ’& ﬁmbéﬁ%-argﬁosslﬁleﬂﬁﬁdr@i’gr o ab%}zé fé%yhin%@. ?isg.hr elin

agoni st effect 1 n a subject, conprlsing t step of adm I stefing to a
subj ect anagPRLE i\ e e hatwitiin dei $ropg) b thetappendst gt ttBe for mul a (1),
G oup 1, GineptidvnayGegiaotic2d otfiereispthadas Pedialytscribkadup 2B-1, G oup 25 2B-1a, -
G OUGp 2B- %b, G Q'Hé)pgtg?lt]aﬁd &t ite’ffﬁlnré%feﬁ%@id efeﬁ-épﬁegint?ﬁﬂo%%a'g’émg oup 2C, g |
or ou -1, or. rmageut i c c abl e salt thereof, erein sai

ef fecti @e gﬂ%kﬁ]?"'d[‘%"eg?%f’?gé's sgwngﬁb%tngf Bﬁ‘t%'ﬁ'?”%l"??mﬂ? 6‘5‘8(9&‘95 detectable
i ncrease i publications cleskhetpinareshareby incerporaiad| by rplersherimthiely entiiety.an  anount
sufficient to achieve a beneficial affect in a patient 30 30. A nethod of

elidting a ghrelin antagonid e{)@ E&t ﬂo@irr%né-Ubj ect, conprising the step of

admini stering to a subject an ] armount of a ghrel in antagoni st
according to foftn|%q §q yndecgiogd shat whitp Jig, invepliomyhas besn desesibgd Jm, G oup 2B,
Goup 28 1,c>o@um:tpn2ﬁh1mdeﬁilezdjpesalﬁbtiarbthe@bfmm%}Bfﬂ:@goiﬁg&umﬁiﬁnlid, G oup 2B-2, -
G oup 35 2aRded® Mikat Gnd At Jilk Bl Rodpe of the MiverstioR WRICHRGEIMEICRY thy accept abl e
salt thereof, Whﬁl‘el n sglcg c?ffecglgllve %%roynt IS at Ie%st_an anmount

‘suf 8ci ent t FPPOILLR 3RPHETLUF Y| Ahe) SEpestss Bdvapfagrs AN metcHANS Rcreti on and,
pr ef er abl y within thewlaimeunt sufficient to 70 WO 2004/ 014415 .

PCT/ US2003/ 02a83a achi eve a beneficial affect in a patient. 3~ .. A nethod
of achieving a beneficial cardiovascular effect in a subject in need

t hereof, conprising the step of adm nistering to a subject an effective
anmount of a 5 ghrelin agonist according to formula (1)) Goup 1, Goup 1A
Goup 2, Goup 2A, Goup 2B, Goup 2B-1, Goup 2B-1la, Goup 2B-1lb, Goup
2B-1c, G oup 2B-1d, Goup 2B-2, Goup 2B-2a, Goup 2C, Goup 2C1 or Goup
3, or a phartnaceufically acceptable salt thereof, wherein said effective
anmopunt is at |east an anount sufficient to produce a beneficial affect in
said subject. 10 32. A nethod according to claim31, wherein said
beneficial cardi ovascul ar effect conprises inhibition of apoptosis of

cardi onyocytes, cardiac endothelial cells, or vascular endothelial cells.
15 33. A nethod according to claim31l, wherein said beneficial '

cardi ovascul ar effect conprises inprovenent of cardiac structure
orfunction. 34. A method according to claim 31, wherein said beneficial
cardi ovascul ar effect conprises attenuation of the devel opnent of cardiac
cachexia. 20 ' '
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35. A nethod according to claim31, wherein said beneficial cardiovascul ar
effect conprises a reduction in system c vascul ar resistance. 36. A nethod
.according to claim 31, erein said beneficial cardiovascular effect 25
conprises an increase in“cardiac output 37. A nmethod.according to any one
of clainms 31lwg6essmdigisei N sai d subject conprises a hunBIQ:T hoderasdt MEt hod
according to clainms 37, wherein said human suffers fromchronic heart
failure or severe chronic heartfailure. 39. A conpound according to claim
11, wherein said compound is accor8AM¥Sto the formula: 35 HInp-DBal-D

Tr p- Phe- Apowidlis clafmetiis: - P' . 51. or a pharmaceutically acceptable salt

thereof. ,, 77 WO 20041 014415 PCT/ US2003/ 024834 40. A net hod accordi ng
to any one gpf A%Q,F&ﬁ]d%&fo?d?h tgmup )31- 38, wherein said ghrelin agon'st is
accordi ng to the tormul a: Ig-l n%q 1?%30*)%% Phe- Apc-NHZ; or a
pharmacetitically acceptabl e sa her K WO 2004/ 01d415 SEQUENCE

LI STI NG <110> SOC|I ETE DE CONSEI L DE fRECHERCHES ET D APPLI CATI ONS
SCI ENTI FI QUESa Shdmseutically acceptable salt thereof, 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;
10 A% is D-Bal, D-Bip, D-Bpa, D-Dip, D-1Nal, D-2Nal, D-Ser(B=zl), or D-Tip;
At is 2Fua, Orn, 2Pal, 3Pal, 4Pal, Pff, Phe, Pim, Taz, 2Thi, 3Thi, Thr(Bz);
A® is Ape, Dab, Dap, Lys, Om, or deleted;
R' is hydrogen, (Ci)alkyl, (Csa)aryl, (Ce)alkyl(Cs.aaryl, (Casloycloakyl, or
(C2.40)acyl; and
15 R? is OH or NHy
provided that
when A% is Dab, Dap, Lys, or Om, then:
Alis D-Bip, D-Bpa, D-Dip or D-Baj; or
A% is D-Bip, D-Bpa, D-Dip or D-Bal; or
20 A%is 2Thi, 3Thi, Taz, 2Fua, 2Pal, 3Pal, 4Pal, Om, Thr(Bzl), or Pif;
when A® is deleted, then:
Al is D-Bip, D-Bpa, or D-Dip; or
A’ is 2Fua, P, Taz, or Thr(Bzl); or
Alis Apcand - :
25 AZis D-Bip, D-Bpa, D-Dip or D-Bal; or
A% is D-Bip, D-Bpa, D-Dip or D-Bal; or
Al is 2Thi, 3Thi, Orn, 2Pal, 3Pal, or 4Pal;

2. A compound according to claim 1, wherein:
30 A'is Aib, Apc or H-Inp;
A?is D-Bal, D-Bip, D-Bpa, D-Dip, D-1Nal, D-2Nat, D-Ser(Bzl), or D-Trp;
A® s D-Bal, D-Bpa, D-Dip, D-1Nal, D-2Na|, or D-Trp;
A' is Om, 3Pal, 4Pali, Pff, Phe, Pim, Taz, 2Thi, or Thi(Bzl); and
A% is Ape, Lys, or deleted;
35 ora phammaceutically acceptable salt thereof.

3. A compound according to claim 2, wherein:
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p) : 3e&845 H-inp-D-Dip-D-Tip-Phe-Lys-NH;; ‘_
H-Inp-D-Bpa-D-Tp-Phe-Lys-NH;;
H-Inp-D-2Nal-D-Bpa-Phe-Lys-NH.;
20 - H-Inp-D-2Nal-D-Tp-3Pal-NH_;
H-Inp-D-2Nal-D-Tip-4 Pai-NH,;
H-Inp-D-1 Nal-D-Trp-3Pal-NH;;
H-Inp-D-Bip-D-Tp-Phe-NH.;
H-Inp-D-2Nal-D-Trp-Thr(Bzl)}-NH,;
25 H-inp-D-2Nal-D-Trp-Pff-NH.;
H-lnp-D-2Nal-D-Tip-2T hi-NHy;
H-Inp-D-2Nal-D-Trp-Taz-NH;
H-Inp-D-Dip-D-Trp-Phe-NHy
H-Inp-D-2Nal-D-Dip-Phe-NH,;
30 H-Inp-D-Bal-D-Trip-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-NH,;
35 H-Inp-D-Bal-D-Tsp-Phe-Lys-NH,;
H-Inp-D-1Nal-D-Trp-2Thi-Lys-NH,;
H-Inp-D-2Nal-D-Trp-Phe-Apc-NH,;
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H-inp-D-2Nal-D-Trp-4Pal-Lys-NH,;
H-Inp-D-2Nal-D-Trp-Orn-Lys-NHa;
H-Inp-D-Bip-D-Trp-Phe-Lys-NHg;
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H-Inp-D-2Nal-D-Bpa-Phe-Lys-NH,;
H-Inp-D-2Nal-D-Trp-Thr(Bzi)}-NH;
H-Inp-D-2Nai-D-Trp-Pf-NH,;
H-Inp-D-2Nal-D-Tmp-Taz-NH_;

30 H-Inp-D-2Nal-D-Dip-Fhe-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-NH,;
H-Inp-D-Bal-D-Trp-Phe-Lys-NH,;

35 H-Inp-D-1Nal-D-Trp-2Thi-Lys-NHy;
H-Inp-D-2Nal-D-Trp-Phe-Apc-NHy;
H-Inp-D-1Nal-3-Trp-Phe-Apc-NHy;

57
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| R () - 0 ~&' () -
'rﬂglé%&d ) ﬂ?ﬂé 06/%’ ’ Q H&10% ~& ()-nEP-\:j _@!! N. ! 1008EYYS80H8 1 ooy v
& ()-0N,10% u& ()-6!HC 10% 1 -1 & ()-
VWHC 109%&' () - HC 1@%@@@6@?@&&@*&. 51098 () -3
NH&' 109%&' () - 3) ! TiSAIO T L AB-T(pHPHR-LYONHI,; 10- U
10-us610% u& () -A_W(T@-_ y@%_ ?8! A\ H& 10% &: ()-3 .
H& 10%H H&' ()-33!'1 O] ﬁ-_ ! 10%x& ()-3 H& 109%!' P& () -3
H& 10% & () - 3H 'ﬂr!"PT.'?-?NF'}fk%Eﬁ -PMo@ 10@
: 5 H-Inp-D-1Nal-D-Trp(¥)-Pim;
H-inp-D-Bal-D-Tmp(¥)-Pim;
H-Aib-D-Ser{Bzl}-D-Trp(V¥)-Pim;
H-Inp-D-1Nal-D-Trp-Taz-Lys-NH;
H-Inp-D-Bal-D-Trp-Taz-Lys-NHa;
10 H-Apc-D-1Nal-D-Trp-Taz-Lys-NH;;
H-Apc-D-Bal-D-Trp-Taz-Lys-NH;;
H-Ape-D-Bal-D-Trp-2Thi-Lys-NHz;
H-Apc-D-Bal-D-Trp-Phe-Lys-NH,;
H-Apc-D-1Nal-B-Trp-Phe-Apc-NH;;
15 H-Apc-D-Bal-D-Trp-Phe-Apc-NH;
H-Apc-D-1Nal-D-1Nal-Phe-Apc-NH,;
H-Apc-D-1Nal-D-2Nal-Phe-Apc-NH.;
H-Apc-D-1Nal-D-1Nal-Phe-Lys-NHg;
. H-Apc-D-Bal-D-1Nal-Phe-Apc-NH3;
20 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-Tip-2Thi-NH,;
H-Apc-D-Bal-D-Trp-Phe-NH,;
25 H-Apc-D-1Nal-D-Trp-Taz-NH,;
H-Apc-D-Bal-D-Trp-2Thi-NHz;
H-Apc-D-Bal-D-Trp-Taz-NHg;
H-Apc-D-2Nal-D-Trp-2Thi-NH;
H-Apc-D-2Nal-D-Trp-Taz-NH,;
30 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-Ape-NH,;
H-Apc-D-Bal-D-Trp-Taz-Ape-NH,;
H-Inp-D-2Nal-D-Trp-3Thi-Lys-NH;
.35 H-Inp-D-Bal-D-Trp-3Thi-Lys-NH,;
H-Inp-D-Bal-D-Trp-2Fua-Lys-NH;
H-inp-D-Bal-D-Trp-Pff-Lys-NH,;
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10di 10%&' () - . & 16% OrEarBahd (L)G-N'éa 10%& ()-.) 0 109& () -. B¥] +/+_+q+s+t +U+v+
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& () -1 109%& () -. i 1PAG:HBar y_ga,phg,_ysmfh :aTG 10d W HOYp10%8&' () - 03
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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-NH;;
H-Inp-D-1Nal-D-Trp-3Thi-Lys-NH;
20 H-Inp-D-1Nal-D-Trp-2Fua-Lys-NH,;
‘ H-Inp-D-1Nal-D-Trp-Pff-Lys-NH,;
H-Inp-D-1Nal-D-Bal-Phe-Lys-NH,;
 H-Inp-D-1Nal-D-Bal-2Thi-Lys-NH,;
“ H-Inp-D-1Nal-D-Bal-3Thi-Lys-NH;;
25 H-Inp-D-1Nal-D-Bal-Taz-Lys-NH;:
H-Inp-D-1Nal-D-Bal-2Fua-Lys-NH;
H-inp-D-1Nal-D-Bal-Pff-Lys-NH;;
H-inp-D-2Nal-D-Trp-2Thi-Ape-NH,;
H-tnp-D-2Nal-D-Trp-3Thi-Apc-NH;;
30 H-Inp-D-2Nai-D-Trp-Taz-Apc-NH;;
H-Inp-D-2Nai-D-Trp-2Fua-Apc-NH,;
H-Inp-D-2Nal-D-Trp-Pff-Apc-NHy;
H-Inp-D-1Nal-D-Trp-3Thi-Apc-NHy;
H-Inp-D-1Nal-D-Trp-2Fua-Apc-NHy;
35 H-Inp-D-1Nal-D-Trp-Pf-Apc-NH;;
H-Apc-D-1Nai-D-Trp-3Thi-Lys-NH.;
H-Apc-D-1Nal-D-Trp-2Fua-Lys-NH,;
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H-Inp-D-Bip-D-Trp-Taz-NH;
H-Inp-D-Bip-D-Trp-2Fua-NH,;
H-Inp-D-Bip-D-Trp-Pif-NH.;
5 H-inp-D-Bip-D-Bal-Taz-NH,:
| H-Inp-D-Bip-D-Bal-2Fua-NH; or
H-Inp-D-Bip-D-Bal-Pff-NH_;
or a pharmaceutically acceptable saiff thereof.

10 6. Acompound according to claim 5, wherein said compound is according to the
formula;
H-inp-D-1Nal-D-Trp-3Pal-Lys-NH 5;
H-Inp-D-2Nal-D-Trp-4Pal-Lys-NH2;
H-Inp-D-2Nal-D-Trp-Orn-Lys-NH;

15 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-NH,;
H-Inp-D-2Nal-D-Trp-2Thi-Lys-NH;
H-Inp-D-2Nal-D-Trp-Taz-Lys-NH»;

20 H-Inp-D-Dip-D-Trp-Phe-Lys-NH,;
H-inp-D-Bpa-D-Trp-Phe-Lys-NH,;
H-Inp-D-2Nal-D-Bpa-Phe-Lys-NH;
H-Inp-D-1Nal-D-Trp(¥)-Pim;
H-Inp-D-2Nal-B-Trp-Thr(Bzl}NH,;

25 H-Inp-D-2Nal-D-Trp-Pfi-NH;

‘ H-Inp-D-2Nal-D-Trp(¥)-Pim;
H-Inp-D-Trp-D-2Nal(¥)-Pim;
H-Inp-D-2Nal-D-Trp-Taz-NH;;
H-Inp-D-2Nal-D-Dip-Phe-NH;

30 H-Inp-D-2Nal-D-Trp-3Pal-Lys-NH.;
H-Inp-D-Bal-D-Trp-Phe-Lys-NH.;
H-Inp-D-Bal-D-Trp-2Thi-Lys-NH;;
H-Inp-D-Bal-D-Trp-Taz-Lys-NH,;
H-Inp-D-Bal-D-Trp-Phe-Apc-NHz;

35 H-Inp-D-Bal-D-Trp-Taz-Apc-NH;;
H-Apc-D-Bal-D-Trp-Phe-Lys-NH,;
H-Apc-D-Bai-D-Trp-2Thi-Lys-NH,;
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H- np-D—Bab— ~Trp-Phe-Lys-NHy;
H-Inp-D-1Nal-D-Trp-2Thi-Lys-NHa;
10 H-Inp-D-2Nal-D-Trp-Phe-Apc-NH,;
H-Inp-D-iNal-D-Tm-Phe-Apc-NH,;
H-Inp-D-Bal-D-Trp-Phe-Apc-NH;;
H-Apc-D-2Nal-D-Trp-Phe-Lys-NHz;
H-Ape-D-1Nal-D-Trp-2Thi-Lys-NH,;
15 ' H-Inp-D-1Nal-D-Trp-Taz-Lys-NHy;
H-Inp-D-Bal-D-Tm-Taz-Lys-NH,;
H-Apc-D-1Nal-D-Trp-Taz-Lys-NH,;
H-Apc-D-Bal-D-Trp-Taz-Lys-NH2;
H-Apc-D-Bal-D-Trp-2Thi-Lys-NH,;
20. H-Apc-D-Bal-D-Trp-Phe-Lys-NH,;

" H-Apc-D-1Nal-D-Trp-Phe-Apc-NHy:
H-Apc-D-Bal-D-Trp-Phe-Apc-NH,;
H-Apc-D-1Nal-D-1Nal-Phe-Apc-NH;
H-Apc-D-1Nal-D-2Nal-Phe-Apc-NH,;

25 H-Apc-D-1Nal-D-1Nal-Phe-Lys-NH;;

- H-Apc-D-Bal-D-1Nal-Phe-Apc-NHy;
H-Apc-D-Bal-D-2Nal-Phe-Apc-NH,;
H-Apc-D-Bal-D-1Nat-Phe-Lys-NH;
H-Apc-D-Bal-D-2Nal-Phe-Lys-NH.;

30 H-Apc-D-iNal-D-Trp-2Thi-NH:;
 H-Apc-D-Bal-D-Trp-Phe-NH;
H-Apc-D-INal-D-Trp-Taz-NHz;
H-Apc-D-Bal-D-Trp-2Thi-NH;;
H-Apc-D-Bal-D-Trp-Taz-NHz;
35 H-Apc-D-2Nal-D-Trp-2Thi-NH;
H-Apc-D-2Nal-D-Trp-Taz-NHz;
H-Inp-D-1Nal-D-Trp-Taz-Apc-NHz;
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\ 0%1 1\ 109FF& () -\ 109FF& () -\ 109FF& () -yX7\
V& ()-sW\ 1 %@3@7{-}9% Il-:e\%%g _.

10%@<10% & () & ()-\10%F& ()-\10%F& ()-1S|[:7\10%
2% 10% & ()- # !['B%Pi' -e-gihibpohlids ()-1 8y&10% & ()- 3,V10% & ()-p
bl 3, VI0% & () - p B-ippiiBd-0%rp-8Rs-LyNH,10; -10% & ()- 10% & ()-610% & .()_
)s610% & ()- | p”’,’a, al&-T(T)-zf | [: ZM@ 10% Op, 10%&()O 0#&10%())&.()_
LlO%&(Ig i 10% gﬂ (fg 10% & () -VOCh?| [ ZM@10%  H 10% & ()-.
10% & ()~ H100 Ro=NHz 1004 ' &()_ 10% & ()-1]|[:ZM@10% H
109N& ()-. H 10%’"@0-1Nﬂ-pfme€6pc-NHzt 10%& ()- H 109& (.)-. H -
H-inp-D-Bal-D-Trp-Phe-Apc-NH,;
H-Apc-D-2Nal-D-Trp-Phe-Lys-NHj;
_ H-Apc-D-1Nal-D-Trp-2Thi-Lys-NH,;
20 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-NH,;
H-Apc-D-Bal-D-Trp-Taz-Lys-NH,;
_ H-Apc-D-Bal-D-Trp-2Thi-Lys-NH;;
25 H-Apc-D-Bal-D-Trp-Phe-Lys-NH,;
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-.ys-NH;;
H-Apc-D-1Nal-D-Trp-2Thi-NH;
30 H-Apc-D-Bal-D-Frp-Phe-NH,;
'H-Apc-D-Bal-D-Trp-2Thi-NH;;
H-Apc-D-2Nal-D-Trp-2Thi-NHz;
H-Inp-D-1Nal-D-Trp-Taz-Apc-NHy;
H-Inp-D-Bal-D-Trp-Taz-Apc-NH,;
35 H-Apc-D-1Nal-D-Trp-Taz-Apc-NHy;
H-Apc-D-Bal-D-Trp-Taz-Apc-NH.; or
ora phannaceutlcally acceptable salt thereof.

65



109 ()-. ?EtS2\ M @10% ()-F & “S109K & ()-&10 10 10 - c610% & ()--

109 8| 109/ (@5'-.E{+|[:t82\ M #10%¢ ()- HELOW& ()-} @O0 & ()-}
@109 & ()- @10% & () (F @109 & ()-F +IM Z9t S2\eM 1 S9L0%K & () -V 9% 109K
';&"()-Dl%lo%i& ()-D % Y09%' ()-D *100 & ()- H#10%K.()-2Y8\ M MLO% & ()-
9J10% & () - Sordis 10X 10X 10X @O & ()- 6109 & (aTkxBAYE)

| HL&109%& () - s HL&f%%& )-w. -1 HL&10%&' () - w.

L&10%& ()-w. ! L&10% " & () w. | KL&LOUGEE () - w. ndyW6zY8\ | |
KHL&10% & ()-w. | HL&L0%DD&! () - w. ! HL&LO%&' () - w. ! SHL&10%&' () - w. ! HL&L0%& () - w.
HL&LOY&' () - wW-Ké serRuriDackI@ing 10 clabi ) Whéreln)sail eirh S PABEEErdingto ,
GqHL&10%K & folmute:! \ HL&LOYE S & () - w. L&lO%& O o Sz 01PN 10 HLA10% & () -

z9 % 0% ()- 9S$1090WA& ()-  109W
V\&M(L;jlg([ nggiom%i%ﬁm#ﬂl'- 2-10%& ()- HLC}' 109M\& ()- 2HLCH' 10%
B-

& OHISC 109 &-p 'ZP'E‘EQ*'T'PW&NI)IHa lvU4\ I MLO% & ()- wl0% & ()-v sl 10%
&8 3vlo%/o&()+m BLO%W W& () -! _T| Z9vU4\

% - % MH&10% & ()- SH&L090& () -
Zféo%yﬁ&(%) I 1H&1g\/m‘f§ E’%b‘% d’kh%&ﬁﬁ (-3 610% & ()- &10% & ()-} Y¥d0% & ()-
H&10% & () - | [ RE&\'"P-aé}*'e'dB/&P@T(u)Lys-NNﬂO%( & ()- v1owX & ()- 010%X & ()-

V] J109%K & () - v 108ep-BANISNIFheARERMN,; | HC 10% (& ()-# HC 10%]& () - #

& # C 10%)r& #bEHIKL Mz Y8\

g&lgoo/«g;&(% e é%‘ﬂ"wgg ifp*""ﬁe-%%ﬁﬂﬁf?;x BIoX | 100K & (§) 6109 & () -
C 1090N&' () - #t S| Pd% Bpagkve-NHet, @i’ 1098 () - % H& 10%& () - %X
o& %S‘Vilégiéié&@é?.w’m”@ SR D P, (10988 (-2
s& - , --

-- \  HO10% & ()-G 3010% & ()- +H610%
26(51?%6%8/23 si&t@é%%&}' Q?s §%¢ 'J10%s s(:&' (Q"[ gK] [9‘082\ ( 1o’ 10%:0&? O)-
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10. A compound according to claim 9, wherein said compound is according to the
formula;

H-Inp-D-2Nal-D-Trp-2Thi-Lys-NH,;

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

or a pharmaceutically acceptable salt thereof.

30 11.A compound according to claim 9, wherein sald compound is 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.;
35 H-Apc-D-1Nal-D-Trp-Phe-Apc-NH,; or
or a pharmaceutically acceptable salt thereof.
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HL\ 10%NV&'()-$’$%§%‘1§%§@ @’gfﬁu{)% ELU ()-} MLO9W V& ()-} ) 109 | |
W' () -GoBI| [ A -HarDoRniL)- GH ' ,
| 2 | H-inp-D-Bal-D-Trp(¥)-Pim

H-Aib-DSer(Bzl)-D-Trp(W")-Pim
15 H-Inp-D-Bal-D4rypfophanol
* H-Inp-D-Bal-D-tryptophyl benzyl ether
or a pharmaceutically acceptable sait thereof.

13. A compound according to claim 12, wherein said compound is according to the
20 formula:

H-Inp-D-2Nal-D-Trp-Pff-Lys-NH,;
H-Inp-DDip-D-Trp-Phe-Lys-NH,;
H-Inp-D-2Nal-D-Trp-PH-NH,;
H-Inp-D-1Na-D-Trp(¥)-Pim
25 H-Inp-D-Bal-B-Trp(¥)-Pim

H-Inp-D_-BaI-D-tn'(ptophano!
H-Inp-D-Bal-D-tryptophyl benzyi ether

orapharmaceutically acceptable salt thereof.

30 4. Acompound according to claim 4, wherein said compound is accoerding fo the
' formula: '

H-Inp-D-2Nal-D-Trp-3Pai-NH,;
H-Inp-D-2Nal-D-Trp-4Pal-NH,;
H-Inp-D-1Nal-D-Trp-3Pal-NH;;
35 H-Inp-D-Bip-D-Trp-Phe-NHj;
H-Inp-D-2Nal-D-Trp-2Thi-NHz;
H-Inp-D-2Nal-D-Trp-3Thi-NH;
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30. A method of eliciting a ghrelin antagonist effect in a subject, comprising the
step of administering to a subject an effective amount of a ghrelin antagonist
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35 2B-2a, Group 2C, or Group 2C-1, or a pharmaceutically acceptable salt thereof,
wherein said effective amount is at least an amount sufficient to produce a detectable
decrease in growth hormone secretion and, preferably, is an amount sufficient to
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5 33. A method according to claim 31, wherein said beneficial cardiovascular effect
comprises improvement of cardiac structure or function.

34. A method according to claim 31, wherein said beneficial cardiovascular effect
comprises atienuation of the development of cardiac cachexia.

2 ’
‘35. A method according to claim 31, wherein said beneficial cardiovascular effect
comprises a reduction in systemic vascular resistance. '

36. A method according to claim 31, wherein sald beneficial cardiovascular effect
25 comprises an increase in cardiac output

37. A method according to any one of c!a:ms 31-36, wherein said subject
comprises a human

30 38. A method according to claims 37, wherein said human suffers from chronic
heart faliure or severe chronic heart failure.

39. A compound according fo claim 11, wherein said compound is according to
the formula;

35 H-inp-D-Bal-D-Trp-Phe-Apc-NHy; i AT B
or a phamaceutically acceptable salt thereof.
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<220>
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