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WD 2008/ 039415 PCT/ US2007/ 020595 ANALOGS of GHRELI N
SUBSTI TUTED at the N-TERM NAL BACKGROUND OF THE

wO DMERI4CN FI ELD OF THE | NVENTI ON Thi s i nvent PONUS2007/020595

relates to peptidyl analogs of ghrelin and their

t her apgyt,i I Nk PRI OR
ART AN L%égs‘?f GHRE STI%%%@FE%M none,
is pr oduced as BACKPREDININOF TBIFINMENTION

proteolytically processed to yield a peptide of the

following sequen&&ELD OF THE INVENTION
g S‘_ fl}nig_?{v;?gnirbreg?eslf pep%%yl anapogs otugh@lg\ agdrlﬁéﬂ’ tg\er\égl:utxguge

tdrbbrSer - Lys- Lys- Pro- Pro- Al a- Lys- Leu- @ n- Pro- Ar g- NH2

(Kojima, M et aI Nature %1999%

402(6762) : 656- by epitheli al
cells, li.ning the ndus of mach and fu ans
to s%hfﬁlﬂnat % TSEHPLL |d115($°"eretd ofeé(\/ggfuc R%rcr:nroé‘%sés rq oré({ 5
pi&RbhorABAe BRE rse]%@oltyh@nﬁ tdcBdsed W@elaat pépeidg bf ﬂ\‘étfbllcﬁﬁng
of ghrelin from seveéeral mammal i an” and non-

sequenee: | aH-GlpSei-Ses- Paﬁéetkﬁ@vﬁiomamanl-mge‘(al&ln GlgArg-Lys-

e WA Ba B> KR e i P SWety St DB
%6)016&?@133) 6563%6H O GRIdliRFd Sodudt B @PithdliAl @ BlihgltHeFundus of

responsi bl'e for activity observed at the GHS receptor

tvh stoimachcambfunstims tth etlrhwlate agpetitenitsnlavelaincreaseaericd 4o a meal

gﬁereln t he erlne in the third positionis normally
8F?rFaé8t}Weta ®h-octanoic acid. In addition to

acy! ghi Ay HrR&E&NQE CoRQInd frofD deddrhlV ena@ithlahnaf@Ynon-
al so be acylated with n-decanoic acid (Kaiya, H et

rgdmualihn sBeaids.are Gvam (Kaiy20®-2} ¢!, 2 BéY. 44pm 4G40, - 2§§(44 ):40441-8;

St e e s e e v R
FQ&E@IJ 1'n Hr&ﬁxr ﬁ% oflHbIE 8 4dBSic) oBRrRU dthRe dRI6 ifeE%r which
m dni gh in thinner 1ndividuals suggesting a

chingvises thet fber themmhaatammry) wigs wdhgeeirP e gérirglie g third position is
i nd| | d ua S

iz, B. O et al., Prqc. tl. Acad

s gy Sebing o It S FionDS banfitRGiia
rIaB@J él'lr@ﬁixll VoG UdSbeS ity f80dl Wiin It RRAdINECa @R KAk, Hliepar, quzol
anor exi a nefvosa and patients who have cancer-i nduced

Chare NER01Y, 2A6(44H: 404ﬂ1g§her pl asma | evel s of ghr eI in

ri
(200%1"6““9‘6(%l "‘25‘26"%9)"3 %‘o%eff B‘&t”ﬁg‘é?if lgw%\r %‘aﬂﬁlﬁ‘ﬁﬁ
1EHREL ARy i BONE AL el Ms BF ERM]iRTRSeald QWA RTINS the day from

midnight to dawn in thinner individuals suggesting a flaw in the circulatory systems

of obese individuals (Yildiz, B. O. et al, Proc. Natl. Acad. Sci. USA, (2004),

101(28):10434-9). It has been found that individuals suffering from the eating
disorder anorexia nervosa and patients who have cancer-induced cachexia have
higher plasma levels of ghrelin (Garcia, J. M. et al., ]. Clin. Endocrin. Metab., (2005),
90(5):2920-6).

In both animals and humans, ghrelin powerfully stimulates growth hormone

(GH) secretion from the anterior pituitary gland, mainly at the hypothalamic level,
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(GH) secretion fromthe anterior pituitary gl and,
mai nly at the hypothalamc level, -1 WD 2008/ 039415

secret agogue (GHS) receptor (GHS-R) (Ukkola, 0. et
Odsr) 2P UvkoR!
“gjlc".‘%h ﬁ’ggﬁer%&gn ég‘zsgg%)ﬂﬁ éé%é%% 56 (50)‘Sjtc’Kﬁi'e}LI‘“fIrR ) (Chko
Gt rae) eamsi mgadaqzoon) t3y (2nfo2giraabi Kojinsa, I’Mdleiatzlethtyre, (1999),
activation ceptors at the pituitary

PP YO56 60X ﬁ@e%&lmmaﬁf%vww ghreliRé inﬁﬂateﬂ/lbYéfhvaﬁon of
(33-&8 feceN"ilorgl F ﬁ\e tp}t%%é? ané%(xrg7§?ahe 3/2 ﬁggl)a ﬁg*eq #K&)%at, ME et

15 COVe I|n|s nati

are\sra@m@mm;ozmmmm that the pulsatile rel ease of
GH fromthe pituitary somatotrops is ul at ed by

hy poPtiex taﬁhq:dlﬁmyprdﬁbﬁtghepé@ is opptivel liggad ffgqh%’r?ﬁéﬁéceptor/ it

RIS, T A0 (PSR M S el aaees

in inhi secreti
%ula@'d 15 fvﬂhlﬁwa)thalamlé\netﬁbpr?hdes. EpdebsindRdtrmoné IGI8RH) and
(3):223-53; and Strobl S. et al., Pharmacol ogy
sReatossolin. 1GGRH stimulates Ahe releasecf (GH vhrigpssomatesiatia énhitts the

t GHR t
T e ML
ePRL FUHHashogh RebilP (1964) 4811-34). . Ghielih. hkélyEﬂﬁl@:ﬁ‘cés the 4chi9®y bf

136(5): 445°60). Rel ease of GH fromthe pituitary
C‘sfﬁﬁ'éﬁsmre’fmgsne@mms avlgl@ doncapuitantip larting asya Gctiaml semaagptivg

ti.d P xap

Orbs-t‘e@lbggﬁ'zf F—E’Ez CT_y@B&r)nqgé %) 4(4E§§|EQP 6) was found
to relieaser GH ffrdSrQ ke 18 HRERAIHRPS cdraldd KlOBAtTEIRAESIIBIHL
manner in several species, including man (Bowers, C.

réleasmg ;zelptldeSE(nﬁ?dﬂi:H | ﬁble @gypem@%yS-D Trpr 4l p-DsBie: gssyamide
(@ e?ﬁe P\qreag;fpﬁxg t%fre eaé? h Ifgo(sgla ghet %_rln%Ft)o Sei.(lj] § ! hc?ependent

Rt ¢

n$RHECHATROM &P SUCIRAIAGiInSHRR- (Bow@;IRE’ Y2 e g ERBXadork, M934),
Cheng, K. et al., Endocrinol ogy, %1989)

1142&)(16;%7 4519 SulgeqBoiehesticalstudies orr\ﬁ -6Cpp tCRté\p mﬂ@ahon of

d a it
(E’PE?@F §yrvgﬁnecwéll Sﬁ%fa agogyes rslllff%' ccrﬁlqﬁlg?c sear ¢h nd hl%%;rgl
@éﬂ\% al,l in | 2991-8)SRvwels] W Nbb& - GH-
and aﬁ[?egﬂelng{]}?omRF@%t @2){9@ Qﬁ ?)e SlcelgJ (ﬁ%%?

Relegsing Pepides, Slolecaftrand Ehinicst Afuancenin Pthid Disprdere Ed: Melmed,

%"B&#gg eiaerirey R&E%agonnhbc KobARESs Ry BSA. (P15 and
- -TNeZtruaebs Jele Shr
e Ty

cenpouridateee: secretion of GH by a different nmechani sm
than that .phpo |  Ala-His-D-(2)-Nal-Ala-Trp-D-Phe-Lys-NH;;
GHRP-2 D-Ala-D-(2')-Nal-Ala-Trp-D-Nal-Lys-NHz; and

Hexarelin His-D-2-MeTrp-Ala-Trp-D-Phe-Lys-NHo..

A GHS can stimulate secretion of GH by a different mechanism than that of
GHRH (Bowers, C. Y. et al., Endocrinology, (1984), 114(5):1537-45; Cheng, K. et al,
Endocrinology, (1989), 124(6):2791-8; Bowers, C. Y., Novel GH-Releasing Peptides,
Molecular and Clinical Advances in Pituitary Disorders, Ed: Melmed, S., Endocrine

through its interaction w POT/URBOEHL0595
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GHRH (Bowers, C. Y. et al., Endocrinology, (1984),
114(5):1537-45; Cheng, K et al., 30 Endocrinol ogy,

w0 2@803941324(6) : 2791-8; Bowers, C. Y., Novel PCT/US2007/020595

GH Rel easi ng Peptides, Ml ecular and Cinical Advances

Re&ea? h Gk (EALYarih SIRE G4sS An&gfé Aelumd (1993), 15300964 DQ&\eng}%
W 5068] 0381 5 PCT USa0bs 820595~ Research’ and

REgtuL diife Bai, 19940, 54(1&)d§2w8)gel es C‘A USA, (1993), 153-7;

and Degheng R. I_{2{%994),

54( 1’8‘)6 lfgfzafalslyloa"?ﬁ@ﬂil%\kfld?)aﬂf amea%%q FricP g sqkipgpeazsh

0

G REBERe (CHBofIECHIRRRL NE <SER LG IRTRE RIS

SpvelrdlibbRdojactants aSe\sprrahd:bem holedebm r@oaaﬂ tesgintidate d;a-heﬂ;ease

have been reported to stinulate GH rel ease in varl ou

i yRiRHS Ayyeel gecies, n%ql%mv&guwamf%m@sﬁ tCh, et @ Tiengs 1393),

2&&1‘?&‘)&%& §, Jr%gcﬁ% W. a%ﬂz?éﬂ N&@é@aﬁ%g@& bRb4); 92ys): P01 8

CBef, No)H. 7001 Bhorg. ﬁbzﬁ@herML-etlti (B61b(18):2B628) G sphkific exaheia
Letts., (1996) g 2163-8). A specific exanple of
ofa small spisqindase nﬁb(éﬂeo V& (WG@W K PhtloHage Nath Acpd. Sgiy USA,

P Acad. Sci. USA, 10 (1995
@g?)_l%“:%%‘%ﬂ%?): L 00 1NN N )_o NH2 The

to be nediated by eCIfIC GHS receptor ( GHSR;
Howard, A D. et al\Z% (1996), 273(5277):974-
7; and Pong, S . . docri., (1996),
10(1):57-61). TFhe~NG present in the
pituitary and hy(g)ot a{ 3 5 f vHri oJs mamal i an

speci es (CGHSR1la) is digtinct fmnepmthe

GH rel easi ng hor mom eceptor. The GHS receptor was
also detected in the other areas of the central

ner vEisackgrs e @Iﬁﬁi (hoth prtidpRed apn-peRIigLapPear (gbe mediated
bl gﬁéﬁ%ﬁgcﬁzc}-{s?‘%r G]—l%g_n %H@A A 1%@[ 4 aerlcepr%Z %‘5(527 )7

7CReNPoREtS, S, et 4119%)End6c{{ﬂ,&)993)1,6361957 FHowertd, GH\S r&ept@t is
al ., Science, 20 (1996), 273(5277):974-7; Pong,
pegsenyin thenpifuitazrangdiypothalamys gf varippt mpmeel lmspeeﬁ%d@H%Bla

R\% Recflsh%%' f’rc;gMﬂle Gﬁrrééﬂggﬁlg)%n%l(se]rg%%gdé7 ?’ﬁé éﬂ{s %&?Ize&or @Qéjalso

detected in the other areas of the central nervous system and in peripheral tissues,

for instance, adrenal, thyroidal, cardiac, pulmonary, renal and muscular (Chen, M.-
H. et al., Bioorg. Med. Chem. Letts., (1996), 6(18):2163-9; Howard, A. D. et al., Science,
(1996), 273(5277):.974-7; Pong, S. S. et al., Mol. Endocri., (1996), 10(1):57-61; Guan, X.-
M. et al., Mol. Brain Res., (1997), 48(1):23-9; and McKee, K. K. et al., Genomics, (1997),
46(3):426-34). A truncated version of GHSR1a has been reported (Howard, A. D. et
al., Science, (1996), 273(5277):974-7).

The GHS receptor is a G-protein coupled-receptor. The effects of GHS
receptor activation include depolarization and inhibition of potassium channels, an
increase in intercellular concentrations of inositol triphosphate (IP3) and a transient

increase in the concentrations of intracellular calcium (Pong, S. S. et al., Mol. Endocri.,
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46(3):426-34). A truncated version of GHSRla has been
reported (Howard, AL D. et al., Science, (1996),

WQIBBPATY : 974-7). The GHS receptor is a G proPEI/NS2007/020595

coupl ed-receptor. The effects of GHS 25 receptor
1@%) 5981, 'cﬂgh%%d&eplm Bt 109, @9%%) I4@h5§>3§laqa me‘Kee,

tas | um channel s, I ncrease 1h | nt er cel |
Kcmmﬂnt:lfzra;ﬁnzc@r($990jf 46 31)013684)1 tri phosphate (I P3) and a

transi ent i ncrease in the concentrati ons
i nt r%Héwcd%}}es SHF AUBRTEIPLAY! Itsanadogsghavg)a Varw of different

*%E%gg id (U isgng%(pg%%%z%% §5 F&@Eﬁ ﬁ%&ﬂ?’l%bfég %?,al\l/hrl]ller,
ERESet, all M?O}le 4@(@) (282)9 23(8)907-M Kesanudéva, KF. Eiﬁ etadl., Trends

Genom cs, (1997) 46(3):426-34). GHS nol ecul es such as
Evgeerniol. Mesgha (1999, AHRr0§santhdakessapa M. t 8 SrugiPeousededay,

1&5&3@%@&? %é)(aé\ggéﬁsgnogg L%% 463\%“%02‘“5% Kng A%H‘“—Et ef%cts at the

GHS. recdestr 81ifdicatedgfod GmpforB32) ,GHZaéf&)enBQtZtel@l S Patent Nos.
Casanueva, F. F. et al., Trends Endocri nol.

6,8419198 pnd $067337 3tndgCasanwevardk Er & ¢h, Trds éﬂdoartmol W@g (1999),
Tod 19 5
BLREY le T)3 BdrER A FaPER a

pﬁ)%ﬁﬁptst@é'ngﬂ{ QAhl&ddoﬁ,aMECEt faor Dirifgp Des¥dverg) H)d@H- theb), ak49n506),
state S. Patent Nos. 6 861, 409 and 6, 967, 237; and
inprowing ae dnsity (Ut Patents Naseh il 465 o267 28opnd f871:8492; and

SBARER) B0 KR, B B D, PR ol b

(1ntehRRekd M@Kter/g%ﬂma% Nosat PGT/IBO6Y01358 sm@e@y/zmdpyand
(1999), 4:497-5 qPrOV|ng bone densit
B

PORARIF098TAILIO QB/W:VMM arggya, F3F. el T@ﬂ@s‘%d%zz@l et
lg%ﬁ,) :déqgg-g)])overtc?mela exuaY\'tdstunctlon éﬂ.]g: Peztfrﬁ No. (6]9%9%7* and

i'ng osteoporo nt ernati‘onal

cRahes, ADpk.i gaki, OmreMSEnﬁWol BOG:8) 1 3989) €)1 L80/834 B6ng
and 15 PCT/ 1 B98/00873 [ WD 98/ 589471; and Casanueva, F.
cardiogascalar disqase Htermtigead Matent Appiisetien Nos.(PEIgF96/01353 [WO

d
BB AR RS B SRR S G
Cooerdl s, Bngl ol i NPharmivelt, 1997), 13402920110 GAd C3Qn8éva, F.F.etal,
treating cardiovascul ar di sease (I'nternational Pat ent

Trpdsl Erddarringih Magrd, (183 1BDSPS), 38t vingrrrtigitis ege Girapase, M

AL ERRIA0BL D BB e FPSRU , n o

AbRhintes Odiseasd 1987 PatesBNo2.- 8586434 -a0d 856b,IBAS a6 &reating
F. et al. Trends Endocrinol. Metab., (1999),
%@(nms hupos By themetdses drrnflagmedipiy bowelstisense €5 dralivs diggase or

oL APy BRRR fBiSmo) - prevent (s

Pat eRforNe anﬁo@;&ﬁ gBafinanl fGiliehda 8K Jin BELY Weight' (EKH. PRgnt
No. 6,967,237; Tschop, M. et al., Nature, (2000), 407(6806):908-13; and Tschop, M. et al.,
Endocrinology, (2002), 143(2):558-68) which in turn can be used to maintain a desired
body weight (U.S. Patent Nos. 6,861,409 and 6,967,237) and/or to recover physical
function (U.S. Patent Nos. 6,967,237 and 6,251,902; and International Patent

Application No. PCT/IB96/01353 [WO 97/24369]).
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system c | upus erythematosus or inflammatory bowel

di sease, e.g. Crohn's disease or 25 ulcerative
waeodsse1f U. S. Patent Publication No. 2002/ 001BGR0%2007/020595

Agoni stic anal ogs of ghrelin can facilitate a gain in

i i SR e o

EaliocAkolagy, (998D aBA(TIQEI5G8). ALOQR) ghrdlihdig Bfterbaddd %)reaMplatid‘nts
in turn can be used to maintain a desjred bod){
sefuersg e efsrtaiRodiseagesger) digergerin®y wdssipking mediging ostlmsns

| U
L Y
aﬁ@d@hb atg. ®atehd NoPé;pb1 B@ﬁéﬂﬂ&&&obm o /1124E3ﬁ@,]1'1}1010gy4 (2001)

2008/ 039415 PCT/ US2007/ 020595 Ghrelin also increases

1&%@&58{:@ (buhsla PdefateNo Nog, 667,233 7 cacherdp (e datert Ngs.
E d 996

6§R Q7I %‘ g??&ﬁgﬁamé&%r? %:arnecé t xzét}cgel)ie(ga%lggua ?Aﬁatéxl&c Rl’o

6f9673m761atetrﬁdti@n@hIa@asga%mrwllsz:qudIeerM/omoszmmwtmogz and
medi ci nal regi nens ich are traditionall

Ta@@mﬂﬁaﬂwbé ctinolegy, (@00R343:386168). MDPHRES. IP6§§t5§‘{P@h6%§é4095

G R o T A
&ar&e RatigatfraNoandber98derB31).5. PaeEXbA 6841509 Had 6[967 237;

6, 967, 237 and 6, 251, 9022 articularly
Intametienal Retertetppbisattonslica PCI/TBY6/(D 3eh’«NO %2436@ ggi7Aplgyson,

]\/I(I)Sftof ?ﬁ']‘ n%'?fapva;ﬁ glgflo’piagﬁ/? gltq 97a$ ndocrm(r%SPE?Igl iR

(€200& a, E43; 258t 68endsAEARSH. WviSiab. P@It999)1 30(MNe30-8) 6, &ﬁalcﬂfQB
10 and 6,967, 237: and Tschop, M et al

tEntieotsi Hraditigyelly( 200 panied By 2) %@tems inghstei ﬁgmotherapyl
AT TR R ebl 3Py SSE It BBt S
Pé{éﬁlNg@Bpm3mndE§§ﬁ/9bﬁ96/ 01353 [WD 97/ 24369]; and
Ankerson, M et al., Drug Di scoveré Today, (1999)

4: 49®b5e®t@)1s andj oenslofapf@rfoeldmbetfeamdﬁ rge(feast erh olevag;ingulin-

by ooty i R e R S potents prepbese

BREL QBRAALR aRY cRard@éred kB)D%‘ﬁevbtféG' HetRlGhg BENEr 3¥ls and
radi ati on therapy, tenporary or pernmanent

siuppretsed Grblevedn GHtteatmetit of (- @eﬁ@@nt@dultpﬂpmﬂsemo]s O. et al,

icde G901 ARIRY ERE ol JBietadhy B PUL ! P Physiol,

(1901, baxsubt nizﬁe@aﬂd@merl%ﬁhqk@&n&mld e IS HERA. Rex, Wi 99e), 36
referred to as "NIDDM') patients are obese. 20 Both
(Sueppdli1):7%6H3 has becrhehoast tor predecebipcreasey it &an éaOFibullte@@ﬁqu gnd

R BB DR 55 Bl e 5 Bl
agonist is an attractive therapy for obesity except for the diabetogenic effects of GH
(U.S. Patent No. 6,251,902; Ankerson, M. et al., Drug Discovery Today, (1999) 4:497-506;
and Casanueva, F. F. et al.,, Trends Endocri. Metab., (1999), 10(1):30-8). Complications
of diabetes such as retinopathy and/or for treating cardiovascular disorders (U.S.
Patent No. 6,967,237; and U.S. Patent Application Publication No. 2003/0211967) may

be indirectly treated by ghrelin as well.
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wW@R00g)p3E2Y1- 6) and el derly nmen (Rudnan

Lancet, (1989), 1(8649):1221-5), obese wonen
(Richelsen, B. et al., Am J. Physiol., (1994), 266(2

Horm Res., (1991), 36 (Suppl 1):73-81) has been
ShowB, fi(nep Aol th@ Higes8p toth SRANBRANGH)N SRAL dCoARE,
25 nuscl e mass ecre55|ng fat mass. Accordingly,
@m nisd plakiig rar@ilsoathgdrgte ka exhitaiggasirsitindtis oa fipmkine@d teffeets
herapy for obesity except for the diabet enic
(Y BOTE N SRS ot bk Pl Bhapiolo 000 ack B 95
V)
10 g Riencec ket TRGAE . T WL CRR KPR o)
262.9%)52) 106 kpei3@n8dgs SEabiplseaethgognes hok albodized esipyed to
as retinopathy and/or for treatlng cardioyascular
Pmrg@tﬁ @ayteointestigal motilisy: pasticulasly g rBents syfferigg drom decreased

N A S T KR AR

QB0 3I0 4485 ORQT | ISR e (5205 QhronfRe@ibbedie Sstaé f(HSt iPagnt he.
rel ease of gromh hornone (GH), such as GHRP-1, GHRP-2
6éﬁ@ﬁ§hrelln are al so thought to exhi bit gastrokinetic

gre e;: e: SrOI thll:lgl (C? Bﬁ)% OIIS( %éc}lﬁr;g&? Bgur’\%éxécg;éa%ﬁ%g%gslthat

thaBisHoRts %htr%ts tlmﬁglam digdsaveseem (Shapighatp, dJ DEeDis. (199B)
at, J. Physiol. Gastrointest. Liver Physiol., (2002

151m2fh@9m5w)ent gts whigh Hmayaprsilbds aovarely obeilments g
ga n%foefop agea 1 seas? 3&?3%8}5 aé) Q?Raresmg? ér Slagé Sgr{cp%ost

Ve par I'cu rrng ¥ 3

sA85hB AsdEble YAt Fhaioatt (B33 condiphtidr (.ol @atlhdsbdided Wakthe
post-operative ileus or fromgastroparesis incidental

hy pomeféityy pRase ObeBSbI Papris (68 Biat eaugaskyrfirpced Fhpmothegapyagends),
11(s:u Sar\d F)cfaolomc apseudo %s?m%oSoﬁ.}e S, il’gexg’aif r q)'!ﬂ% gOQ'lt Iﬁgl P(a?n

coor ur onuscul ar "pr'océss 't ha

A gﬂaﬁﬁﬂrNS maﬁwzaes@p e QU ghridu ecogtiplietiony &f Siyiet@pted GI
6f carpignato, C., Dig. Ds., (1997), 15:112), the

matibisi Nmﬁthut@tlglvwa@ﬁy ﬁ%?‘erl’@éléh ¢arg huréem&?ﬁl@il&ﬁtr@ﬂlzed nations
(?éé%%intt?\l ' 8%18%‘8]1 %lghﬁer% BOSILRIBHE ook eiéé%sﬂé sease

ropdr es

sur gitgak' )refewtbltﬁ@@saummif tr&ydWeDa@t(t I esﬁéc;any the colon (see,
constlp%thn (e g. that associated with the 15

Rigtionatye $i $1¢ 274 edt HAB. Saundsss

ST LSS B SN ERLRD o
rB@ets@ i) mflédﬂmat&?ﬁe@ﬁt&@lea&ﬁ@@%6&ﬁﬁ)d inHiifRy MélrhladSexes

conplications of interrupted G nDt|I|t¥ contribute
vl geruttiin dhe pyset of Heve. Hlens may dardiagnasederysthefdisruption of the

! prga Sctocr)rld§|a§2 ex%o@e%%eln% Nst the(s%utgrﬁ(s:tgﬁh% thf@@?re og g%‘lygr?g%gtgr)\ .of

intestmal contents (Resnick, J., Am. |. of Gastroentero., (1997), 92:751; Resnick, J., Am. |.

of Gastroentero., (1997), 92:934). Ileus should be distinguished from constipation,
which refers to infrequent or difficulty in evacuating the feces (see, e.g., Dorland's

[lustrated Medical Dictionary, p. 375, 27th ed. (W.B. Saunders Company,

Philadelphia 1988)).

D. et BACT/IS2007/020595
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20 "lleus" refers to the obstruction of the bowel or
gut, especially the colon (see, e.g., Dorland' s

wo bdoassat ed Medi cal Dictionary, p. 816, 27th PAT/USANB020595

Saunders Conpany, Philadel phia 1988)). Generally, any
traufi@yst Qaf e HoWEH: db88UbY iaNGariely bNGaustLEEASS girmriﬁon;
inflammatory nediators | e€ading to activation o

intedtingi t cclyaemaair atetropdritencal hanex’nditomesuluttraahdadmealonsmsis;

of ileus. |leus may be di agnosed, by e dlsrupt on of
RgeBSntrb, AT REUNY it At HOAPRRRHE LS o opHa Htgy tpancreatitis;
fxragtﬁl‘éls tok hg E&efﬁhiHE gohgfthznlagc WSQH&J lb§éa@ Pnéﬁfmonhé']hﬁshtaktﬂ?és,
contents (S esni ‘Gast foentero
m{ybSdip] m%tt?o&land?msmbmk dls}unbam Bost-paifturtdletis Bentoemean,

(1997? 92: 9342 Il eus _shoul d_be distinguished from
PEQhRER O@atorr@ﬁ in theperied follpwing childbiingy gnckis Houglyto be caused by

aflk fL L& hadfl1 © UL b REHEERlRES SresE: %ﬁ having
N A T R S i SV
uaaérgor%dpro(e‘db&s shaunderjsr Saivpany surgdty ﬂbluﬂﬁgehmxhd)tamy for

1988)). -6 WO 2008/039415 PCT/ US2007/ 020595 |l eus

apgmipel blvss%ﬁgh?r apalitintssringl venpRigyfati (e shethc Relys o

ﬁﬁge&i ;Jr SLEREE D Abm! & g&%?&*bﬁnaﬁs%ﬁ %Rg&hk&{?%@'bowa
0 ntraa om nal epsi! s |ntrap ritoneal

furidfibracamed p«ﬁéﬁ-,suxgxcll ar paﬂlbberaﬁmmd (refetred to lehardshd RO,
pancreatitis; fractures of the spine; ureteric colic;
t hor BRI eommeniynaccursaton 24 pive(AmbATa; folpwingr sggeiy-esin spme

rgy ?e%r Q\' @owepﬁﬁgﬂch&pmagggco%tq%ago%\% '1%5}@ Rancss than a

rtumileus 1s a or-womnen

weble a i@ éff&t‘ing @ dré WaRgone Ipok et dftthe @ drabts(Livirggsepht Et H bezl
caused b luctuations in natural opioid |levels as a

DigsetuPis. %’fl SHi KRN 131 Lwstroiptgstinahdysmebilitymgsociatederiguife!
slp ée%greaﬂi/’l rrr?osst ]gel’{fcé‘g 1%%8@4)181( %Bg (i)sn&hg?alctel?ﬁ%cﬁé dec!%hé‘iq‘[aﬂgala

om nal sScess ntesti na

dtsfeaﬁi&pl @Mlaﬁg @Bst{p2Hidry knabOite &1 eat pRA iathper POD nor britp deldyC
surgery, often suffer froma period of transient
thernyamalrfewmmn@éw@ri intpligrpéter BrigenPNEBrones haspitglization bpt

BRI RBRP el oPmehloR) SE S Apet ! g bERTE PO

SUr geeyadnhifis&atah dfrpicad efsgesichid Dpatieht sty fsrgetyl My ogh
becone quite severe, lasting for nore than a week and
corftriiete | 19 aRPle exaraivaisnexipingt bomel oflysfunstion, thempy delaying

L
%2%%8? Sifhal %wé*gg%%t;og,. - siged SuRLAESk: pRlchis AMSEoia
b b 0 blorfhe o8 @edienaatdtys W&Stpaﬁiebeﬁéfe i burgery,

co on. PO is characterized by abdom nal nausea,
pemtlgtﬂeﬂg IMAYPT SUERRNE ICHGEnt diostSupgieal pain trqaamrltmey geplagy slow

rec]pverr% o"fm.B aalkbegwg {;zxélfzt?oglm(ejgl?ly ér?] 8 Je g/ if q{oga al rd%%#a@et ém%ln
iesBhg &lel cbﬁtolf BB dicdl dhre.

Agents which act to affect gastrointestinal motility may also confer beneficial
effects upon patients suffering from emesis. Emesis, or vomiting, is often preceded
by retching and may be accompanied by dry heaves. Emesis may be caused by

imbalances in the digestive tract, such as ileus, dyspepsia, or inflammation of the

gastric wall, or by imbalances in the sensory system or brain, such as motion
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al so fosters postoperative conplications, especially
aspiration pneunonia. 20 The adm nistration of opioid

W@r@Bgasilts to a patient after surgery nay of t BOT/US2007/020595

contribute to and/ or exacerbate existing bowel

; L.on, .t b ' : I Mkexi
g R R S R AT R U S G
bOhiaj ghd i@ Rl GBS oSy irstesfonastoravel paig, erotiohdiaesponses (e.g.,
narcotics for pain relief after_surgery, particularly
tovejseareaabiepighys OCRATBMT RIBEANS i r BINEs 1SFafam e sRrpRlisation

.act.ual .25 re r .

R oHE pobuBloRAET BT B RE R Y e
trédtehenis HUEIR @S ichéndthé@a B0 s Praddngs® @pidadles Gl repetdge Rirsigdmagh
act to affect gastrointestinal notility may al so
resohfres viviatepf injugles tocthe exgerismpipalugingdehrdsatiqry mdralgsgolyte

.frome IS, SIS, ~0r vom ti ' fLten preceded
LRl et e e NN S e
EMesA Serfi@y hidlR a& b 8t A6ttt rRATE My alid @nil gaktitivie
tract, such as ileus, dyspepsia, or inflammtion of
efféves upgapetidnss wékting oem lggstioptrasiarfeassoparetisalsa ealled iglayed
system or br ai uch as.nption -7 2Q08 5

P pger B0sesian ol tRe hilgs ifine WG EEER or

stEPBRdrRingBNd U€e 8hbchl ARUIQES! 1hE D emiptyl fis SIM@INEX| For @kample,
bulima, and it may al so occur in response to severe

fQlmiving dammagedndhe ragipansestheaege, whigh derdenls Beanpvement of

si.ghts por, odors), . or pregnanc Enesi s, i.S.a .comon
R eRIIRETF 1B s TTREL M e ar oA TR g ot
WHRHh Gl B the B dvimbthtdf FbdAMIbw &Pt GRIpped Highdldba Flikose
such as chenot herapy. Prol onged epi sodes or repetitive

carsesihsmiralchargaslin n¢mescandadamegss the blopg vessels thabeartyeoxygen

aoiggtlrrlligxﬁta ostih? %ﬁldgﬁl 2&?19%1 gi%{ogée %9%7 r.%?n%‘ggtllsi ?%\Eggl )éotrngp,eriod of
titrRO2%) oftedOthe Bade GO diabAMBE the Vay i rebveaah b Qardhde@f gastroparesis

gastrointestinal notility may also confer benefici al
ofiérf ectiss inperplpatithaypes! digbdtes drrigpd ? dirbefesMopary EsPset al,

Ga parésis, also called delayed 10 gastric
S8R Rl

a disorder in which the nerves to the

St 0B tradifotkd 'TBERSled For SitrpRir¥eD I | gl y) Gsulch &s Sh@&n®iCileus,
takes too long to enpty its contents. For exanpl e,

ghadiopagéin gndl envesige atecconsigerod ingffeqiize.v Eurrenicherapigetofifsieating

.controls the nmovenent of. .foqd. through, the digestiyve
RGBS R forB PR aror Wens PR i ohl SufhHSah gl

sitBlas DWEKaxBALBRhiY, iBRSvehb® HRYAITRhasefastrR@Gction, Slokinet
or stopped. Hi gh bl ood glucose 15 causes chem ca

agdnan erely enteraldeeding, anthadegsigie deqonwreshiondNy@gadliGinfuation
f. bl ood

RS R R R
Traditional pharmaceuticals used to treat impaired GI motility, such as that of
ileus, include drugs that act to increase colonic motility, such as Leul3-motilin and
prostaglandin F2 alpha, and prokinetic agents, such as Cisapride®. PROPULSID®,
which contains Cisapride® monohydrate, is an oral gastrointestinal agent (U.S. Pat.

No. 4,962,115) indicated for the symptomatic treatment of adult patients with

nocturnal heartburn due to gastroesophageal reflux disease. Other prokinetic agents
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time, as is often the case in diabetes, the vagus

nerve can be danaged; gastroparesis often occurs in
wQe@ploagsns t h type 1 di abetes or type 2 di abet eBCT/US2007/020595

(Murray, C. D. et al. Qut, (2005), 54:1693-8). 20

irk ”f&d'e{dnﬂﬂ@' mua%@ﬁ&n% f e RBBE OShdGhselBl, | Irbidetron,

su as that of Il gastroparesi s and enmesis, are
nﬂ:@midée aedl itopeitié.ec Othee. tr@&he:ﬁntmtlh@w adigsisteng taldeaismng

il eus include functional stiml gtl gn of th nt esti nal

aftﬁaa@tlzm&t%womfl@ﬁ%r@mnoa&%ﬁ Pab R 4214 43 By
adet gr?a% arsg acA\HR{\% :f?,@;mpr | ne{i’?\‘&@g‘&? aﬁxg&f'@t' Rombination

ogastric suctl ents; early enteral
V\flﬁhedl NGoaching maﬁogaqiepdldze (i‘eI(PQ)Ffpd'e@BBI magohhsc(géstl?at cNo.
i ntubation 25 to deconpress the stomach has al s

601 bdBOY: i @ﬁaqozlye déleﬁq Prsedor 3626200 F‘F@GEEP“’T‘?SaéUtSr d’ﬁ5| No.
5@‘?1 ?Ctgik?se %%tl?v%tedoreéeﬁcﬁtz dée (%gllurstg P{(Df\ll)l El, &% 035).

eus rugs hatatt

I Bﬁfe@rﬂas@\sé‘splilélﬁl IasBér tredtyd wSthCdrgisl h:&urlzaatrmtuolurmloan the
prostagl andin F2 al pha, and prokinetic agents, such as
C@"P%apri de(r). PROPULSID(r) which cont ai ns

rid n n
agen e(5 %ﬁ%rgpﬁ"{f %§%‘g TG heoy e§%2g¥ffg§ c%ar{) ‘gd&%@r@&% hg&
irBYaBd, GROPUCSIDP R Felht] yofemadled fror athd Iﬁﬂldkét dMetthiits potential to
nocturnal heartburn due to gl astr oesophageal refl ux
e

irdius%&éréiacarﬁé’ﬁhfma@ KV e lptentaYen6548,508). idolydeyrpaouars is
pEeCs,:%T/ Sl%gnr Olgloém Cfal {r f‘;‘, fgxdg ‘thera ansgfkvgs’toperanve ileus usin

0] tropisetrorr,

AraEsRpii dEnRRge) tomamdﬁs tﬁrﬁw hdv@@%frﬁﬁﬁlszek r@mdereceptor
adm ni stering adenosi ne- antagoni zi ng pyrazol opyri di ne

an@ﬁmﬁﬁwlqhungelypblpck Ph@ sidy, offectsgofagpiatpanglpesifeyrather than

{ L. t t P
B

effm@stah&ahmmaﬂtl héa‘ﬁm?p foec gt @leatd®hagsiniilsis, (phrBeularly
Pat. No. 6,911, 430); fedotozme(US Pat. No.

PQStQI@ZafW%l}‘-’US neur opeptides (U. S. Pat. . 5,929, 035);
and R QFbRS BBl AP ASEER! QJeat%qeﬁnW@éiurga E1 bty

Pat . n ex rene cases

ldck @pécefchtwf&mlse&@ﬂ §pds dfHinPhivieit, @, tppstapirhoakilduber post-
colon. 10 These therapeutic regi nens, however, suffer

pPRrteim ilsufre Péi9s thspeopliemast medyods p trm@eanSFﬁPzdﬂ’@usf‘Bml?n of

entl
B?Irede&amoql%y épﬁggatcogr %a% n?%lés‘? arﬁ%;%n e%% g I%Igglllreedn
nMBx-lltyﬁ sichSis @lef ilAd Oéa@tﬁ"o;ﬁ@d'sﬁ(hhatehﬁﬂs,IcSuld%@S@@hﬂe& of fhore
%hase I1l clinical trials for a therapy to treat

esivelp elreatddy doppilistaysi 1wepver Hmeppa rERicer g yyuld be
51gn91cantly deErlga?erQ R¥th tpe Y& nal b%%efllt of g\‘?mglpzu?é Satlergtccﬁggr%ort.

Drugs which selectively target gut motility to correct gastrointestinal
dysfunction caused by postoperative ileus would be ideal candidates for preventing
and/or treating post-surgical and post-partum ileus. Such drugs would also be
excellent candidates for the treatment of gastroparesis and/or emesis, particularly
emesis associated with chemotherapies or other drug induced gastrointestinal

dysfunction. Of those, drugs that do not interfere with the effects of opioid
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15 antagoni sts which nerely bl ock the side effects of
opi ate anal gesics, rather than actually relieving the
W0 b@as3aendi ti on. The phase 111 trials denonstPer/@S2007/020595
mar gi nal efficacy and mnimal applicability for the
foLleu rdd cal arl t rati i .

RFRETASE bb 8 SoechF hentth ¥ e RS 305 B bRl
sinfPRhéceely@itharugd fot pain RAndgetlenspidiciimited dige dffetts.
different types of inpairnents, e.g., postoperative
i | eud My of reoprty studies havgdemmnetited Hiesrotggtiappsegef GHSs

t hods ,.of Q fQr it ] . [
G gty GARC B TRENR G BirghiR, B8 RBUP I 8L it oTRAEE
aRdesir&at colditiohedudhedd ilelis artdrhdsist Yor stagipleaghieli@bnd GHRP-6
i leus, gastroparesis and enesis, could be prevented or
hesy ecenshpwe tte veklprate gastrecemMpiSpiin 3t gpdypyce (Feetersef L J

i nes,, and heal-,Gost s e 25 signif]

PR et R P B panafy BTSN hed FaR hdhan o
rdRkdk @ dellySst @8t0¢ dmpty iRk HOS p¥dibopétasrl iRGE nv@élYPdedirg et L., |
gut notility to correct gastrointestinal dysfunction
Pagsivs diaripygcopo@0W3) & dtuipp &):93-EidsTrndell B dbeal., i/ dttpiol. Gastrointest.

T A

tANSRoREPOEKARS IrEiidd £ARNEE dBli88, £.QF alf Ptides, g2000E M4:532f4). In
gastroparesis and/or enesis, particularly 30 enesis

sggisguicatghdeling artd GHERt dveqierplied gagric emipbringiplthpugh dad didtle

trointestinal_dysfupction.. O .those, d
ofi5F TR BN TR e 7 FERlsnEPaTE Vg By £
NeRREH: PR MG/ (M52 054028H95 anal gesics woul d be of

special benefit in that they may be adm ni stered

si mulnt expedrsity desigheddiouryimit dvospitaliration rragdifiers fopjat uman
limted side e%é? ts. A nun%egs of recen tst ulgiesegs Vgayaes
PR A REAIPS FR T HUr TP el B EEEeE (gpietagss well
glRIiRlahflog RARR3S (fdftehsOb.NERIS Pefidss (2008) 246215996005, BCAr aksdyy
in the intestinal tract 5 and to treat conditions
ngashingsgaptiic empating, &fepS warerovex@rrpyasse Piria|thacaatrgl and
UG RoDe SPSERe L rR5RRE" R BNLAL TR M08
eﬂh@i@s‘@g@ékmeti@ 2RQB) wittft insdRAnditl opih3ktivikyd T at s,

ghrelin has been shown to reverse the delay of
gast Féreetergppgsedgtol thea cplotrxico peti-garicete apentugisplesine exhibited
SReligh) | GT0s] CHIERE B aroare. a0 py) vikhing
ifeRREeBro e RS dular A rih¥@4tioRTY Shedlin, (RGEDO2 A et al, Neurosci. Lett.,
282(6):@48-52) and in | aparectom zed dogs, ghrelin

(2086), $RIGE3) thas ¢amfirming tiR@bIlity of gheeliryte aedade emesrping manner
4

Trudel , . L, et .al tides, (2003 24:531-4). |
b i, SliP ookt Seien 60 rEf ot Gl e
cRRRLXI B8 Rl hBaMethehBtrdd fnblilfty is independent of the GH-secretory
activation and may be mediated by the vagal-cholinergic muscarinic pathway (U.S.
Patent Application No. 20060025566).

Ghrelin has also been shown to increase gastric emptying in patients with

diabetic gastroparesis (Murray, C. D. et al., Gut, (2005), 54:1693-8).

-10 -
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W@ 2094394116 439- 46) .

effect upon increasing transit in the small intestine
(De Wnter, B. Y. et al., Neurogastroenterol. Mtil.,

mmc hospitalization conditions for a human patient
suf f gril e L4 B %te tlhgboﬁ?\rtﬁ@%@lmeé ‘?é*etreﬁéea WBYE tRXPas@dor
to opiates as well as ghrelin anal og RC- 1139

ghrtiht arakg Was etimailstered’epmgd@sape(@@’@al) (ipR Bntt5LB80B0(HY). or

At AT A BT 3 L
eg\Ff\?gi AT Er’at @0%6@4&416 BEEERDE k?%ca%ﬁm Bgy50182975
ed t relin

v 20 exhi Bi'ts gastrokinetic’

LE$ fPefehSAppIidaﬂmt Nb rﬁOG&sODZﬁSB&j gepwirt ¢n thpiozdtl edmitistratiory of GHSs
Ferrets exposed to the cytotoxic anti-cancer agent
ag p SRR tP freahimppiredestraintgHing] ’Bathltt}’y reduced occurrences
of r Vi t I

nt v Qe EB oA AR LA RO e el for seatng impatred
C(I Rttty and More@bmPbunds¥fedtDg Gastrditdtinal métﬂ@ﬂ&)g stimulation
392:79-83) thus confirm nIge the ability of ghrelin to

2

of aneitey eveuHs DY B HrRHEPIeo5 CORROPRTsCAECHRg rEspraniceing!
R GOl GRS bl
1180 dridietmyesis.S |ndependent of the GHsecretory
activation and may be nedi ated by the _ .
vagaParefetisaler gireimersegonisti @npdichbeaysed o gehieyeap dggeficial
BB o Ll N5 HUAPBREREN NGB Sl Aehas, 9100 anc
Shown T8 Increase gastric enptying in patients wt
280y/alpEhRtdre U8S PitofaNe s, %7 L) rRay extiple rongiouads exh@iﬁng
(2005), b54: 1693@2 -10 WD 2008/ 039415 _
apEEPNSEIOFS A 51 tegeptas tp pramete theriyPpisssivn of GH secrstion.

egzealn atégr%lsteasna%%]g of gﬂ%ﬁg ?@&\é?cateh n$ rmfsglek&sﬁg & rs%l:xleﬂonv

tere&d using I ntraperitonea
(UISt PaaMe AP cation Pulﬁlrcanarmw 2062/ BTIOY) 1ot fAdilEtate aveighit nx;g in the
injection. OGther disclosures (U S. Patent No.

ngnhese §10.$; Pateyt SJlo P eAY), rppaineiaenddealyeigbrrsiigdedectease
7
aRBe%te @? % %Eenmg 6;%%%%?8 Zgg%gsl %99 oQ*&s%s c%§ Z}s %e hjse§ ‘to B@ﬁlﬁi@é

I on ort on the ora

vt Ndss tifl ah iobébe Ghdi @dasl wl@elﬁ sﬁliﬂajbssntyos nbedde tonfhalohed of
astrointestinal notility %/’ ew conpounds are

P&M (H§- PrentalNe- 630787; u%ﬂé‘f UIS alent ﬁ@ﬁlﬁa%“ i Hiip fiery No-

@ jtty and nore conpounds affecting

é rointestinal notility, e.g. stimulation of

m)t | Ekdeysivenoeiblit i cditgihlting desdirtablasy disesspoatredsditions such
affecting gastrointestinal 10 kinetics_are useful in
as tha perfeasiorvetits e igraadraptio BeRUar flissarendlS ErteptfepigHE

P%%chtlgﬁ N 5&)‘3)%2191697, &HE$)S Patent No. 6,967,237) as well as gall stones,
osteoarthritis (U.S. Patent No. 6,967,237), certain cancers (U.S. Patent Application
Publication Nos. 2003/0211967 and 2004/0157227; and U.S. Patent No. 6,967,237) and
Prader-Willi syndrome (U.S. Patent No. 6,950,707; International Patent Application
No. PCT/US2004/008385 (WO 04/084943]; Haqq, A. M. et al,, ]. Clin. Endocri. Metab.,
(2003), 88(1):174-8; and Cummings, D. E. et al., Nat. Med., (2002), 8(7):643-4). Ghrelin

antagonists which facilitate weight loss would therefore reduce the likelihood of

-11 -
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Par adoxi cal Iy, ghrelin antagonists can also be used to
achieve a beneficial effect in a patient (U S. Patent

worimBioa|ts on Nos. 2002/ 187938, 2003/ 0211967 anpCT/US2007/020595

2004/ 0157227; and U.S. Patent No. 6,967,237). For
ss\ﬁm}ﬂ e CHRAURARS gmblb&c}a\me L 188t ,gagpm §ttre§&reﬁph§ sath
t he receptor to pronot'e the suppression of

dsseadeebt aonditiods.g Antagniistg ©h G31S moladtudgshaeé algh bednl dlsclcaede to
indicated to reverse excessive GH secretiagn

eplyp i indipg |tp CRTPBFENPUBIHE &2 iTeRYLING. @ 218@2?3918#%8‘)““*’% of

R IR "ol s (e

tekg6ideas Pancadap &lnitdrat{dohlSPatélat &pylicheon BJ,OQGQTEWQ/OS%Z [WO
Ghrel in antagoni sts can also be used to facilitate 20
0RPYAD- 1 oss in an obese individual wherein said

obes t h I

bl 2oy niet el R BIRG) 8 el M e SRR
thes o28B3NRZAASPMd dbecRgSitadetoRivEin dbSerdalilo Rifédt it fedtd
factor to many di seases or conditions such as

infgkreandénraveight ragystiang The pprarent Halt hie of ewasraus ghrelin §egtsds

AG57 03 LroRrT R ol P B A 0 A g

hafhaflohlySt00 RfSutesORIRAR, NN dt tdl. SA(nU ] SPhyeRl RagulNowtegr. Comp.
6,967, 237), certain cancers (U S. Patent Application
Pv?yslwlll (2807) 0280180 433-RI667)/ (Divainehie ande sa0ayoxsRreficiahafects
S. Patent No, 6,967,237) and  Prader-WI|i sy ndroHE
ﬂo@ @stwo Rﬁer/ shaysds 2ateed i the addPHaiectives Riglogica
ﬁ@ i€ |on1 ) CT/USZOO4/OO8385 [ WO 04/ 084943];
Squ rglin ghalgg mglectles "' “Endocri. Metab., 30
(2003), 88(1):174- 8 and Cumm ngs, D. E. et aI., Nat .
Med., (2002), 8(7) 643 4) Ghrelln ant agoni sts whi ch
facilitate wei grUMMAR Y\RH Tt AMTIONe reduce t he
l'i keli hood of -11 MD 2008/039415 PCT/ US2007/ 020595
such di seases or conditions and/ or conprise at |east
part cffeld ahglggs[ dBbed ﬁére§1l'£9@act10é §tetﬁ§@§ISQEce[§t@p difd 28R gs
Ant agoni sts of GHS nol ecul es have al so been dlscloseé
ctio bireixtoi thi tredsptodiang stimulatenor ingibiti GHS irgrepter divitgs Ublrelim
a decrease int er of tunori .nLc ells in the
2palpga Ve P YatRE o ‘gffﬁ‘e“tt‘ﬁ?Fdf“%“‘i“Hg'tbﬁb“ tedﬁ%ﬁ?ﬂﬁ% fxmp&yed
aggggg§digohnxgghgégg hieas (Internatlonal Pat ent
Application No. P ng /08662 [WD 00/29011]). Native
ghr eltiwgs disowevet thathgselm analogd substityted matht syhdiefic dmihe acids
limting the available routes of adm nistration and
dose required to have aH observabl e effect on feed
i nt ake and/ or wei ght redugtion. The apparent half-life
of exogenous ghrelin {n rats s

/=N A

O

isonipecotic acid (Inp) or (1-Apc or 4-Apc) at the N-terminal
exhibited better resistance to proteolysis compared to native ghrelin as well as
increased activity at the GHS receptor.

The aspect of the present invention describes ghrelin analogs wherein the first

amino acid listed in the definitions of A! to A2 is the amino acid found at

-12 -
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10 reported to be 30 mnutes (Tolle, V. et al.
Endocrin., (2002), 143:1353-61) and in humans only 10

W(mzmmwlf( Nagaya, N. et al., Am J. Physiol. RegmUs2007/020595

I ntegr. Physiol ., (2001), 280:R1483-R1487).

ceﬁ_rgggﬁ}]&xlﬁlgpi%tgo% ¥ ﬂ{ei sgé%ngef of %g&&ef %%lg\l &Y ﬁfé{ts%r Sérhﬁ\te Leu-

ere for
sef Proatlias- cm at gél@hJ@n Asg a;ad Gluget- eys DysattalPegAla-Lys-
nol ecul es. UMVARY OF THE | NVENTI ON Ghrel i n anal ogs
Lgestn-P tse@rghléﬁew#héheeexamtuov of the firpiamiqcidingpt spquentpd.e.
eﬁﬁl"oﬁ? can thrgld t etfgem rlae{‘I ptor and stinulate or
BN recep r act ! Vi i Ghrelin 20 anal ogs
Payﬁl Az xapi- gty af Adjnf perpnp viases Ancd 11 @di7gs-A Bk o 2.
mted to, being ehonedisas.sgesearch tool or as a
t herapeutic agent. It was (sl scovered that ghrelin
%\nal.qgs substituted with synthetic amno acids HN N
F"®" i soni pecotic acid (Inp) or O (1-Apc or 4-Apc) at
the N-termnal exhibited better resistance to
pr ot Abisyrp, $-ARSHPA™®E to native ghrelin as well as 25

| ncr gased, Aghi A Al e Spiegegtor. The aspect of

t he reseh nven &éribes ghrélin anal ogs
wher m s Sdre Abp(INg- R3 am;pw Ra};lcd,s sae; ezzhb(soo;zlme Dap( (O)z R),
definitions of Al to am no acid foun

GluH-ip QM@%%B@\IQ@@I‘? U@Mﬂ)@ﬂb%@N&#(@éM@”ﬁj))

Cﬁ@%ltl on in the sequence of native ghrelin, i.e.
y- Ser - Ser - Phe- Leu- Ser - Pro-d

u- H g+ @ Phér gccvalic, & G FiaAlgNdLY 3 NG, 2-158r 3-Pyls 4LBas - Iitre
Pr o- Al a- Ll%/ Leu-d n-Pro- Arg-NH2, with the exception
QO PXeXRE XTthst Tagrd- Ry, BEidTper £ e sequence i.e. the

(o) Pt R AR A R AR HE I igh ARBP e Tbs v 4 s
- AL6aAL gerAASuA\cg 242 Qsiby2Alla A, 'Thr or Val;
A3 ﬁgi P’;_\C;Z%hAzgmf\%7H AZ? HR Inc, I12 OVYIc?ePI; eiTQé or Tic;
P: yp, &-0yp, tp, Oic, Pip, ;
A% is Glu, Acc, Aib, Arg, Asn, Asp, Dab, Dap, GIn, Lys, Orn or HN-
CH((CH2)»-N(R12R3))-C(O);
A is His, Acc, Apc, Aib, 2-Fua, 2-Pal, 3-Pal, 4-Pal, (X', X2X3 X4 X5-)Phe, Taz, 2-
Thi or 3-Thi;
A is GIn, Acc, Aib, Asn, Asp or Glu;
AV is Arg, Apc, hArg, Dab, Dap, Lys, Orn or HN-CH((CHz)»-N(R'2R*®))-C(O);
A% is Val, Abu, Acc, Aib, Ala, Cha, Gly, Ile, Leu, Nle, Nva or Tle;
A1 is GIn, Acc, Aib, Asn, Asp or Glu;
AYis GIn, Acc, Aib, Asn, Asp or Glu;
A is Arg, Acc, Aib, Apc, hArg, Dab, Dap, Lys or Orn;
A is Lys, Acc, Aib, Apc, Arg, hArg, Dab, Dap, Orn or deleted;
AV is Glu, Arg, Asn, Asp, Dab, Dap, GIn, Lys, Omn, Asp(NH-R?), Asp(O-R?),
Cys(S-R8), Dab(S(0)2-R¢), Dap(S(0):-R7), Glu(NH-R®), Glu(O-R?%), Ser(C(O)-R™),
Thr(C(O)-R"), HN-CH((CH2)»-N(R'2R"3))-C(O) or deleted;
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10 A is Inp, 1-Apc or 4-Apc; A2 is Ser, Abu, Acc,
Act, Aib, Ala, Ava, Thr or Val; A3 is Ser, Asp(NH R3),
wWe@8@BR4), Cys(S-R5), Dab(S(O 2-R6), Dap(S(O) PRcRU$2007/020595
GIu(NH-R8) Qu(OR9), Ser(C(O-R10), Thr(C(O-R") or
N Phe, Acc, Aic,
Chia, "3 g ARy A AR e g R e e " hne,

(Xl X8 i35 X XBbPAgK, ATgmArgD'Eb,l Dap’,%Oiihor deletgal; or Tyr; AS
is Leu, Abu, Acc, Aib, Ala, Cha, |Ile, hLeu, N e, Nva,
Phe, A¥lislysrAcgafid; Apg Aig hdag, Dapfopp, @eor deleted; Ay Al a,

nt. Ak SQE Dm O 4T e G B A of gl

Ai b, AAHQ’roPBHp DA&}B Hipla, H)Eﬁlhc, KIpnQicl Bip, THNTiobr ddleted?
H((CH2) n-N(Rt 2R13) ) -C(O; A9 is H's, Acc, Apc, Aib,
2- FUA? isAlpghbu, AcpAict, A, la@r:, Gly,Rivaxgales d%@rte% ) Phe, Taz,

2- Th 3- Thi O Al

& o AsT i M de? A Anafl Toau e AL PRHACE
W@ﬁ(c@%}ae%a&ums)) C(O) Al2 is Val, Abu, Acc,
Al b, Ala, y, Ile, Leu, Nle, Nva or Tle; Al3 is

G n., Afide Lewj fbbu A@n A;hzsﬁlaoﬁha Te, hLpa.aNjesNepnPheadle, Vaj ¢,
d% d‘Asp or Qu; Al5 is Arg, Acc, Aib, Apc, hArg, Dab,
E Lys or Orn; 30 Al16 is Lys, Acc, Aib, Apc, Arg,

hArgAzsmtanmpAanABp@lu&ed&ettaﬁ, All is Qu, Arg, Asn,
Asp, Dab, Dap Lys, On, Asp(NH R3 AS(OR4

Cys(&¥ Rsljro [DabPS(tQ;IZyIRG)HynDéw( z. p) 1 z(Jig eNHJ

SRR A g AR, B, v

1\%@%5 p@gﬁg@dagmuszoow 020595 Al18 is Ser, Abu, Acc,
Ala, Thr, Val or deleted; Al9 is Lys, Acc,

Ai b, RiAjsc~OHr gNHR A Cottkoxy DapNHEXrCldy 2 ahetesy X¢ ingo(Grs

At 6oV B A S e S T, ke,

G ¢, RPisPH, Td:hzcso dlikgl, oCs- @i@h@&@@lkyl fCiAtd)adyB (€1-0x aﬁabxﬁyl (Ca-
ng;llgtngu aryq(Cl Cso)all?y’l alrglc(:Cl Cng)eE)cyl (gulc):s’tltuF‘?eg (C1Tgaf)alk)-ll-ll cs:ubos[u*uted
(Ci-Cao)heteroalkyl, substituted (C2-Cao)acyl, substituted (C2-Ca)alkenyl, substituted
aryl(Ci-Cao)alkyl, substituted (C2-Cao)alkynyl or substituted aryl(Ci-Co)acyl;

each of R3, R4 R5, RS, R’, R8 RY% R™ and R!" is, independently for each
occurrence thereof, selected from the group consisting of (Ci-Ca)alkyl, (Ca-
Cw)alkenyl, substituted (Ci-Cw) alkyl, substituted (C2-Cs0) alkenyl, alkylaryl,
substituted alkylaryl, aryl and substituted aryl;

each of R2 and R® is, independently for each occurrence thereof, selected
from the group consisting of H, (Ci-Ca)alkyl, (Ci-Cao)heteroalkyl, (Ci-Cw)acyl, (Cz-
Cuw)alkenyl, (C2-Caw)alkynyl, aryl(Ci-Cw)alkyl, aryl(Ci-Ca)acyl, substituted (Ci-
Cuw)alkyl, substituted (Ci-Cao)heteroalkyl, substituted (Ci-Cw)acyl, substituted (Ce-
Cu)alkenyl, substituted (Ca-Ca)alkynyl, substituted aryl(Ci-Caw)alkyl, substituted
aryl(Ci-Cao)acyl, (Ci-Cao)alkylsulfonyl or -C(NH)-NHz;

n is, independently for each occurrence thereof, 1, 2, 3, 4 or 5;
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A23 is Ala, Abu, Acc, Act, Aib, Apc, @y, Nva, Val or

del eted; A24 is Lys, Acc, Aib, Apc, Arg, hArg, Dab,
w@aps/08umny HN- CH( (CH2) n- N(R12R13))-C(O or dePer/@82007/020595

A25 is Leu, Abu, Acc, Aib, Ala, Cha, Ile, hLeu, Ne,

Nva, eeP heof XTI 2, xVak L X5JEQ ifled @ﬁd%%l ﬁ?raeal:ﬁ o@ul‘}ene@' tRereof,

Asn, QU of deleted A7 is Dhp, Dnt, 3-Hyp,

sdledthd ,froh"nt‘he geoum c@scspngvlopﬁ 'Fhﬁil Bl'n é w)a&[ybtseblsnhm ($1s

Al b , hAr b, Lys
WM{IMW‘E&A&%N%& E‘%“%Eﬁda et ed; 15 R is
pidWided thdeCl - C30) al koxy or NH:- X6- CH2- Zo, wherein X6
|s a ( Cl2)al kyl or (C2-Cl2)al kenyl and Zo is -H,
- OH, w-héiORPI i0(C1-Cajdoyl; NYRCi-GB)atys, subktitdtel (GIG))adyk plibstituted

- h - | Ik l,
o5 ety o R o 8 e R e €S,

| .
s oA G A a%*@%é‘%%“?é'ysﬁf’“‘med @
(Sd)d)lS)tlJ dubétrgred (2~ @abétabeklkﬂyéubstﬁuhét(Ci—@b)el@lenyIG;ubstituted (Co-
yl (Cl- C30) al kyl, substituted (C2-C30)al kynyl or
%@ﬁ&@tﬁy{ Qf epsttuipd o) (c8¢)deyl ; each of R3, R4, R5, R,
OBZ hﬁ%‘lac&%’calﬁ aAce %Pa%le%a tlc}%reok ndependent l'y for each
Bltrence tHere se ected fromthe group consisting

of ( @ prefaydionb of ¢ER2poutd@bidénpyto thesatose fdroiiad(I), termed

a-C40) al kyl, substituted (C2-C40) al kenyl,

R&FQW?P““@§G%§PW?uted al kyl aryl, aryl and
substi { g%p ‘ggyl 25 each of R12 and R13 is,
i ndependent |y for each occurrence thereof, selected
f r omat RSegsra@pNIORYj sting of H (C, - C4o)a|ky|,
(C1- C40) het eroal kyl, (Cl-C4o0)acyl, (C2- C4o)al kenyl,
(C2- éﬁéfﬁﬁkynyl aryI(Ci-C4o)aIkyI, aryl (Cl1- C4o0) acyl ,
subs q% ed (Cl- C4o)al kyl, substituted
(Cl1- C40) het eroal kyl, substituted (Cl-C4o)acyl,
substk tsisked (C2- CAo)aIkenyI substituted
(C2-C4o) al kynyl, substituted aryl (G -C4o)al kyl,
substy tsdfed 30 aryl (Cl- C4o) acyl, (G—C4o)a|ky|su|fony|
or - nis, |ndependently for each occurrence
t her &P@I‘iw‘%b 3, 4 or 5 -14 WD 2008/ 039415
PCT/ WS2Q4s:/ 020595 each of X1, X2, X3, X4, and Xs. is,
|ndependently for each occurrence thereof, selected
fronf?ﬁ% dbhcon5|st|ng of H F, d, Br, |
(Q - 1,9);ah g%l substituted (d - io)alkyl, aryl,
substltut aryl, OH NH2, NO2 and CN;

A is Val;

AW is Gln;
A" is Gln;
A% is Arg;
A is Lys;
A"is Glu or Ser(C(O)-R);
A8 is Ser;
AYis Lys;
A% s Lys;
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provided that: 5 when R12 is (Cl-C40)acyl,
aryl (Cl- C40) acyl, substituted (Cl-C40)acyl,

waamssuut ed aryl (A -C4o)acyl, (C-C40)al kyl secT/o83007/020595

or -C(NH)-NH2, then R13 is H or (d -C4o)al kyl,

(C1- gﬁl‘?g t eroal kyl, (C2-C4o)al kenyl, (C2-C40)al kynyl,
aryl (C1-C40) al kyl, substituted (- C40)al kyl,
substartisibegd ( Cl- C4o) het er oal kyl , substituted

(C2-C40) al kenyl, substituted (C2- C4o)al kynyl, or
subs?tiufbBd aryl (Cl- C4o)al kyl; 10 or a

phar @qetltsi, cally acceptable salt thereof. A preferred
group of %brrpounds according to the above formula (1),
termadis EOUpP 1 compounds, is where: A2 is Ser or Aib,;
A3 is Ser or QUu(NHR8); 15 A4 is Phe; As is Leu; A6
is SéfisGl, is Pro; ABis Gu or Aib; 20 A9 is His;
Al iinI L or Aib; Al is Arg; Al2 is Val; Al3is
an V25 RMA%s A@n; As s Arg; Al6 is Lys; A' is
G u ariS.f( C(O-R10); Al8 is Ser; 30 A19 is Lys; A20
is Lys; -1 WD 2008/ 039415 PCT/ US2007/ 020595 Al is
oPp gharmaceutically acceptable salt thereof.

Another preferred group of compounds of the above formula, termed Group
2 compounds, is where:

R'is NHz;

R?is H or acyl;

R8 is hexyl; and

R'%js octanyl;
or pharmaceutically acceptable salts thereof.

An even more preferred group of compounds of the immediate preceding
group of compounds, identified to as Group 3 compounds, are compounds wherein:

A?is Aib;

A% is Glu(NH-hexyl);

At is Aib;

A is Ajb; and

AV is Ser(n-octanoyl);
or a pharmaceutically acceptable salt thereof.

Another preferred group of compounds according to above-described
formula (I), referred to throughout as Group 4 compounds, consists of compounds
according to the formula:

(Inp")hGhrelin(1-28)-NHz; (SEQ ID NO:2)

(Inp!, Aib?)hGhrelin(1-28)-NHz; (SEQ ID NO:2)

(Inp!, Aib?, Glu(NH-hexyl)?)hGhrelin(1-28)-NHz; (SEQ ID NO:3)

(Inp?, Aib219hGhrelin(1-28)-NH; (SEQ ID NO:4)
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w@b@sosaeuti cal |y acceptable salt thereof.

A22 is Pro; A23 is Ala; Al is Lys; 5 A25 is Leu;
A26 is An; Al is Pro; and A28 is Arg; or a

preferred group of conpounds of the above formnula,

ter d1 bl --'23" ©: R is NH2; R2 is
n SC/?\% ml?n?ww éSééfId\gé is octanyl; or

phar rmprseutbrz Gad(h yctmgpmmakeemgadsy BHNSEQAD.N@B) even

nor e preferred rou of congounds of the imediate

pr ec@dp neer( ngcmpylrjf NHy; ek [ Nexb)t ahdas Group

O un %h e%g; Ny Qc?ang\g@,’jﬂe re@f{l}?%\g)l IGIéh; é‘:éQ, ! a‘ﬁ@:ﬁl 7 ’ iOS o

oﬁﬁﬁa(rnqa@&rnaam}élca taBle saltdth@esrmceut i cal |y acceptabl e salt
ereof. 25 Another preferred group of conpounds

accoirdormgaspcrt,atb@veef@eesicqomednd fJfotrhmﬁfPragc(illla is (Pf’@f Bfhrghin( 110
u 4
AGAEIRYD R R FRRR PR el g
i« un i48 ib?
agl\%.ﬁé?) Hgoﬁ?lzfﬁ% ed (%Fﬂébzo: A B2) hehigbidigl - i X_Ihb"T'ZA 12 SEx(hD

oGangyFHHElin B9 CHieSEQ(D-NGY) dtophapRe i BliNareytable salt
{1np", Aib2')hGrelin(1-28)-NH2; (SEQ ID NO4) -16

In one aspect, the present invention provides a pharmaceutical composition
comprising an effective amount of a compound of the above formula, more
preferably a compound according to one or more of Group 1, Group 2, Group 3
Group 4, (Inp)hGhrelin(1-28)-NHz (SEQ ID NO:2) and/or (Inp!, Aib? Ser(n-
octanoyl)”)hGhrelin(1-28)-NH2  (SEQ ID NOw6), as defined hereinabove, or a
pharmaceutically acceptable salt thereof and a pharmaceutically acceptable carrier or
diluent.

Research tool applications generally involve the use of a ghrelin analog 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
membrane fragment. Examples of research tool applications include, but are not
limited to, screening for compounds active at the GHS receptor, determining the
presence of the GHS receptor in a sample or preparation and examining the role or
effect of ghrelin.

Ghrelin analogs can be used to screen for both ghrelin agonists and ghrelin
antagonists. Screening for ghrelin agonists can be performed, for example, by using
a ghrelin analog in a competition experiment with test compounds. Screening for
ghrelin antagonists can be performed, for example, by using a ghrelin analog to
produce GHS receptor activity and then measuring the ability of a compound to alter
GHS receptor activity.

Another aspect of the present invention features a method of screening for a

-17 -
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w@e00g3aet anoyl ) ") hGhrel i n(1-28) - NH2;

WO 2008/ 039415 PCT/ US2007/ 020595 (I npl,
Ai b2e)hCGhrelin(1-28)-NH2'; (SEQ ID NGO 5) (Inp', A b2,

(I'np', Ser(n-octanoyl)")hGhrelin(1-28)-NH2; (SEQ ID

%’\Jﬁ@ﬁ)r da%e( f( %Q)‘a ti\l}-@ &?Sgééﬁ%( ngf@ﬁl Qoq'n rises the step of

nRRalrimeche bbitigl bfya agagpindlb affsaltﬁxsdmgmf e@hrelihranalog to the
aspect, the preferred conpound of the for eqm ng is
re{cppﬁsr PHEBREN] o (e reoprarPRPUSERY BlyeNpbipylingsity a polypeptide

grgBrlsmg t%t%tf%a%r%lel Yor3Cdet d)%t?v%' of tﬁeﬁﬁot&ée ﬁcﬁee Oéomg Ln@l Qgelaxﬂrfor

eferre ol ng

sérbdiihg infiulde ,corspéL(rf&i's &Qh@ﬂmvb)f&ﬂﬂthﬁ‘tﬁ@‘el préféraBRy) eohﬂrﬂﬁsunds
( SEQ I D NO 6) or a pharmaceuti call ccept abl e
40T P e, or PTD ﬁéGméetGrOLtﬁ% Pk eour el BRninG-

oL S5 TP 5 SATSH AR B

(S5 B NPFegfa8 afren k@r&%@@uaﬁ ERLQUAGIY Qccopable kalMBERF
of Goup 1, Goup 2, Goup S%Group 4,51 he

a(uli mphs)rn@m@lcalky(axceza)olemmw( @E@ulem NO 2) and/or (Inp',
Ser(n 15 octano
Sn a ﬁea @Fﬁ)eﬁgghehg}v ﬁ)g 6ov esoz} mé:{hodh% rerlrlﬁl'ﬁlzéga re%or\g
fx%%paeﬁ{rém Reepdrlin b B0k r@&ﬂth@re@hﬁlh@lﬁ&ﬁﬁ&iﬂs@s’ﬂdnYimstermg to
acceptable carrier or di l uent. Research too

thepplibjerata diresapgeticatipl dffectivevamquntt ¢fea ugheelisf apalegh cemppund

ana nce 0
<EREV B CrrHe ISP 2GRt EP AP b Mo BRI @%
N, ifﬁ{d%}t rewVAfbo YRR RloSta Sy HEhréin(BIBYR HLa (SESUIT) &ITk6),
vvho e cell 'or a nenbrane fragnent. Exanples of
defemgldremnatbom oaphaimeattionly dcerpltabiresalt theregf, @r agpmposition
screening for conpounds active at the GHS

[
t?eé%cgﬁfg‘?fme‘ag‘fr&nm ning the presence of the GHS

r ecephthel &% fp@ct%@rm:! Bre@int HVRRAdrAteh Qifes N fhe@baTonadi@vingen
role or ect of ghrelin. 25 Girelin anal ogs can be

bawidiat effeyt rreeﬁufplmt comptisigh Pémlmﬁt%tgtgrfpﬁgi subigclghy effqcive
a%@b?@&%ggrs ?18Pseccr8§e?§%rp afc orduq [o tlhe a n Irrlsu aS m%%]]i)zlg?erab r?/

c@rnﬁ&mai@técédrg’lﬂgec&%@Jfﬂﬂbre%ft@rohpslt @@WQHG@@p 3 Group 4,
Screening for  ghrelin antagoni sts can be perforned,

(Ihphh@hahm(l-@8) HWZ us(SE@ allyhréP2h andiosg thep, prAGHZuceseéPIS
erstie e e hidl0 CaE PITEL, B Jefed Herditaboll, B
pharmaceutically acceptable salts thereof, or a composition thereof as defined herein,
wherein said effective amount is effective for producing a beneficial effect in helping
to treat (e.g., cure or reduce the severity) or to prevent (e.g., reduce the likelihood of
onset or severity) a disease or disorder.

Ghrelin induces GH release from primary-culture pituitary cells in a dose-
dependent manner without stimulating the release of the other pituitary hormones.
Injected intravenously into anaesthetized rats, ghrelin stimulated the pulsatile release
of GH (Kojima, M. et al., Nature, (1999), 402(6762):656-60), thus another aspect of the

present invention features a method for stimulating GH secretion in a subject in need
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Anot her aspect of the present invention features a
nmet hod of screening for a -17 WO 2008/039415

WEIBABROD7/ 020595 conpound able to bind to aP@GHBS2007/020595

receptor. The nethod conprises the step of neasuring

e it . i.ndi .
Sty S UM B e e o

bR BEIHIQIc R OINY kd Bithla &), Glurepieferdlilngh apgnist dodnpoand according
pol ypeptide conprising the fr a derjvative

opre Romse! SHEEEP e CrastBoatE (eBHEl (8P RCSEiR LA F:

Lael : 0fa ;8 inf1BRENH.
B N g e S e
NG:OURs HefifddOhtPeirabo(d¥, Qit phdrkdcottitally aldepipBl edy' Herddf, Jor a

28)-NH2 (SEQ I D NO 2) and/or (Inpl, Al bz, _
C@ep‘gﬁﬁ;@c gm@g@sﬂrﬁyb reinj whareipgpidngectivegEyupbisNbigyt an

ef i.ned herei nabave, .or.a pha . .
I R e

aAGFBREANRIcA Pt IREveQIbeRbflcliEtect ih@ pafierdnot her aspect,
the invention provides a method of eliciting a

r espéreferred oretlzpdgefrtbe immediatelt precadingamethpgl e wheminnaigd

t her eof i.ch conprises m ni steri to. subj ec

st e gk L S rraRe e SHShRe 7 <&fisn! Bfier MEkEHs,

N RAPORRE andGE oS Behstt), S¥edidhidg s&RuBIUPysBunctdr) Yindn

4, (Inpl) hGﬁ)r elin(l- Ztg) - NH2 (IJSgEQ I D @YNO_Z) aﬁ/ orgGF@iyp

welght Bnd/ar braintgisingnaw ddeah bydy WejghGhinaintaiing aBY/ONFEE{SEQ
D.Ig%lg). as 15 defi ned her%'knabove, or

p}i‘ﬁ%\? éﬁﬂ?qlr&g@ﬁr\%{f’rérbcéeéqﬁlF &P Sal ts thereof, or a

COMPAshieiepdd hétREES! tRSinUREdiNEY Piedkeaing. ménsd ewhaspant

of the present invention features a nethod for

veeight gainner maintropede thérad! @t Fppetitejincrease i jrelicated dapsr patienty
admi ni.stering tq said,subject an effective ,,anu of
g bEror o anletR e e e i St e b AR M &
nor e AppRfctleathdthdd of AEPRMAEEataG GREQHNG hethed s AheRDdaR]
of Goup 1, Goup 2, Goup 3 Goup 4, _ o

diserse Byto@nasie iy wedghy lagsis sSE@edpviliche cachgria ayhiqh ingndes,

Ai bz, Ser(n- .octanoyl)17)hGirelin(1s28)NH2 (SEQ .1 D.
"R o SV B Pr g LR AT ABOVE RO DRt AmiGaIEs ORTGove
PRGRERHAPLQsS@O™D)! RREBET aspQE oth€ PRSIy PRectiifg aREhodSs

defined herein, wherein said effective anobunt is

velfefeii $4id) wefgbt loprie dueforthe enshleafetastngdynaromee partiglasy iBit]Pfg
25 to, treat . ure o reduyce the. [if: .
P sy o R Bl oL sk ML o Bl

w?e‘?%‘fﬁ hihY)te ParCirRRASRe @ iveZhBRER an ofHaFWisé Realthyl idiesy Fhtient
rel ease fromprimary-culture pituitary cells in a

ot de @re vdetp dieeterr allewiateethe \ingdt of tAlzheimar(sadisaage: t Heyetanetise
p?gfertrel:qqe m%ghlgg fof @;iaigl L{}ntin%ﬁ}étetﬂ}p ;rarrglgend?ég method is where said treatments
accompanied by weight loss include chemotherapy, radiation therapy, temporary
immobilization, permanent immobilization and dialysis.

Another preferred method of the immediately preceding method is where
said weight gain or maintenance thereof and/or appetite increase is indicated in an
otherwise healthy patient not suffering from a particular disease or disorder or

undergoing one of the aforementioned treatments.
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Injected intravenously into anaesthetized rats,
ghrelin stinulated the pulsatile release 30 of CGH

wQ kmgios1s M et al., Nature, (1999), 402(6762)PGBHESB0N)/020595

t hus anot her aspect of the present invention features

neea™ eSS RS oS B8 T R hE o™
OIS pilighonBlyl dideSde@h b Bbjeniraick e ereret canmrisitty aaiﬁmmntenmg

nore of an agoni st conpound according to forrmula (1),
awmffectme@hmuabpfyorarprag@ﬁ o5 ¢ C@@ﬁ%@nﬂc% %rta iforgula(Dp more

ARl e R RSt R oo s PR Brtp hRePue 2, Froup 3

oﬁ«'o@g 4, S@RE nm@élauozd) NH?) (5E0r ebi ROD) Zzﬁbdid\lHanﬁﬂSEQoil Ber(D-

), as defined herei nabove, or pharnmaceutically
cmtaoe)m”alm;feekgﬁl 28-NHer é3#Q Bt MO®hnposdefineth h%@ﬂ&?l"efag
efi ned h |d e un
R H%%Ce‘étllfa Em?b‘%ii‘th }}}?fe@ £re SOmﬁoéglucgeéenge éeeép a%ﬁerem
i ncr Qﬁ@%rés@ntcﬁvéﬁ%ﬁekla% 8N meoaf &1 sl WatingSgas@bintestinal
amount sufficient to achieve a beneficial effect in a

pattliteit a pﬂtlemt étf@,rar edmmed et asfa iyrean) nrfbelimethadyincludes the
preei 10 stinul ati on of

O R S TR R
RUALRg th M ARFE MMM $6dr€ pRA&abIAREMPSurRIS raecdﬂ@laglt& ysne or
over com ng sexual dysf unctpl on, gai ning body

raovel/afrGrvap At &rqvipny Qamup @e@toupcﬂdﬂnmh@h?hn ha#) rNH; EﬁbID
d/ | ct

S RS <S8 ASELL G TR ooy

deARRARALRADOVE, f&gﬁ%ﬁ&e&\?ﬁkl shobptabMISAE 83, or kOcotpodifén

gal n or mal ntenance thereof or appetite increase is

therdofcatdefinddrheseipat baid patidna viffeging frdimserens eislopf gisgointestinal
or under going a treatnent acconpani ed by wei ght | oss.
WspPe¥¥rred method of the inmediately preceding method

s Nﬁﬁr&esﬁéﬂct dhé eeRnAGRRFREN | BdviYs Wein@od @B StrdaBing
associated With the cachexia which includes, but is

gastroihtestirtab dysnmtilignomditioas by aHininisteringan derapepli@tly affertive

chr oni obst ctlve nonar, €eas D) .

awa@? « Sl S8 sishoelinedh Hpins eGP by rins
%%'tr@m%éhﬁjal \WeH 9H¥ns WAR R thSarhits drQrddiBy &ﬁﬁ@ise@&ne or more
I ng syndrone, particularly inthe frail or

o@hqbenmq,s ackorfdimgg th ¢l ghoed @xrmeka, metermcfer@blytm@ppw@b@mom@ng

e o e enght: $ouE 2 Kok b B bR 2o
©kgaD MoPtangk (1, Ail, @@RN—%&Enoy‘l FR@hrdin(1adg) sua{sEd e

onset of zhei ner'’'s di sease. In yet anot her 25
O&], exsrdztinerk héreuhalpdves ai gharnmﬂdtleﬁllel agcqptablecshiltn gheﬁeqfh@rda

e AR ok RISy, 36 SRR s SIS e
promoting gastric and gastromtestmal mot111ty in a patient (e.g., a mammal such asa
human) and as such, is useful for treating conditions benefiting from improved
gastric and gastrointestinal motility such as gastroesophageal reflux disease (GERD),
irritable bowel syndrome (IBS), constipation, ileus, emesis, gastroparesis, colonic
pseudo-obstruction, and the like.

In another aspect, the invention provides a method useful for promoting
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woredoRosP4i1s wher e

I mmobi | i zation, permanent imobilization and dial ysis.
Anot her preferred nethod of the imedi ately preceding

t hereof and/or appetite increase is indicated in an
. ' I A [ - syf '
AR R S5 AER) HBAh R 57 LBl B Fursar
bl heinahise 8RE AttheapslititdBadffEetieSamoubd of \BBe 20 (Edr® 2Brhpbunds,
PCT/ US2007/ 020595 | n anot her aspect, the inyention
apeopding & the abeyhEamyle, MoempPTefgahbh FYRAPRUNGH SEGoEiRg fouone or
ul [ [ .ect, i 25 R (

R PR, SLGRER Ko, 3 85 s [ rat sty seo o
NO:2)N&Hd@oring?, &BATSRHAG ALY THONgelin0l-18NH: SEQ D N@6)eas
preferably a conﬁound according to one or nore of
d@rmglrj\e]_e;ina@ow [or P! ar@am}@cglygcgp@?# sg}ts thereof, or a composition

et 24 SR el el 15 el ok PR Skl yin
NGB inist@stiod @k h BEidteRERABIRANELMAE topRafphBeeut i cal |y

acceptable salts thereof, or a conposition thereof as
def i hrednotberepspectTiibe presston Araxidest pomethed aefefeatingaileus,
0 LT S LTy R

mdi€ lcbBSurld3CaccdQirg! RPtHef abdtkiNifdtril3 Ihde pReferably compounds
therapeutically effective amount of one or nore .
acoongiog frdene agewe df Gpupd, Gueurah dreur Grelmad, (phaGhrelin(1-

2%[1%% r@?ﬁ @gﬁgﬁg ?a?%?oa j&%g,r %bg g%etrﬁn’-o%g%oﬁ5‘7)h6l11)r{al?n(9-58)-NHz
(éé(%ﬁik@i?,fa%ldiemehﬂ%@éma%%, 6S5IArnReuN@IIR hec@pdbiekalfs! thdteof,
Ai b2, Ser(n-octanoyl)17)hGhrelin(1-28)-N- §SEQ I D
oN@cén position tHekpfrasdlefingdehateibpuitable for gRerrusting tieuscemesis, or
acceptable saJts thereof,, or a.conposition 15 ther
SRR RBR o™ Nt BTN onn B P A PR B gtplraf e

ifenfibrs Ks Gleudasubk AdsNp&Ebpdidtive UMBMAId Ithd YperaflorOigay be a
aspect, the present invention provides a nethod of
gasteantestigal yagery ewdht assbdeminabisugaryi [The podomeiative Heusgpay

adm. ni sterj.n t her tically effective .anmount of a
R S e
of Mrg@inteBat TR Godlbpatkeibe ABIHLI b R8dnhHraledayNEle bieadite of

where the anal og or prodrug conprises one or nore
nooppoenddn aoder dispert t et Brusalsogaustdriyulag fackasr ether than

%tgosfgtgs%?!apéuggegy %tr'llg (élsa(l:}ﬁ%cccg{ Cé[ g pptaﬁiorom no(:f‘ th!: inqpsliigalotfract, for
ekdiPle tHERO Rk N ErhalR Blestidor 163ERtésBndNOndjet AU lasfelt g the
Ai b2, Ser(n-octanoyl)17)hGirelin(1-28)-NH2 (SEQ I D
iN@nEYn, tiaes candftioneratedriyi thabeaiod ¢frthe Fentitiels emealp | sych as
efhesis patsgo%a ed® %Alzitths o% hperg\?o%fed boyr te administration of an anti-cancer
chemotherapeutic agent, pregnancy, bulimia, or anorexia. In yet another aspect, the
condition treated by the method of the invention is gastroparesis, such as diabetic
gastroparesis. The diabetes may be Type I or Type II diabetes.

In another aspect, the invention provides a method of performing surgery on

a patient which comprises administering to said patient a therapeutically effective

amount of one or more compounds, according to the above formula, more preferably
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W@ a®i0si4mt est i nal

25 conposition thereof as defined herein. The nethod
of the invention is useful for pronoting gastric and

such as a human) and as such, is useful for treating
i L4 ! i1 [ e t R
G A e T R o g R g sare
(hefhGieel(s-28)seH{ CERE), D r NO©apl enblownel (lgyndriobfe  Ser(n-
(IBS), constipation, ileus, enesis, gastroparesis,
ogBT O HCTaY LB b SHAUD HOOhntt Heaned Jereindyove, or
APABL BRSSPSR RS Al
1938é einBodimentgefsthe Ghmedisteiynfateging,i the tnyetthad @ peaforre surgery
(e.g., a mammal such as a human), by admi nistering a
cemprsep eniiyiig apatiette ngedof saideHigerHf one or nore
conmppunds ccor.di fo ,
pr ef gnr &b %/m%ogﬁnﬁ%nﬁ %& 2}% a%gtggr)% ?%ggfo\éggrr‘f"egug%g re’nﬂol?g&rg?ry may
die@Porlind (e @y PmahipBite URe gasbloPiidtidal tract. The type of surgeries
(I'npl)hGhrelin(1-28)-NH2 (SEQ ID 5 NO 2) and/or (Inpl,
wjidhzma)Seanefit f5erm drfopethad phith insentiqriindpge, re gpdimited to,

NO. s _defined hereinaho r I ug | I
B S R R S s U L T
lﬂﬁﬁﬂa’ﬁ@ dy J0@h, BuFerpMYEIhe inddpirktErydsysiein] Sndyega@Y itd treat caricer of
|

eus i's assoclated wit the admi nistration of a
appioggae, orstisste withinbihe ahdemér. mlhe gorppundp Lpftiinte, pragiice the
anot her aspect, the invention provid
TG g o rae rteth B h e Bl B8 AT Gl £ Group

sadrdupl 8t @RpNGHelinersM et iseal [Ty NbDLehd/ve (RBD UAIb?, Fer(n-
one or nore conmpounds, according to the above

oftonopifhGhrelinél - &ffer alf$BR cBhP¥dfbsas efinedi hegeinabormeor

of O 1 2. oup..3 . .
e e e sy B Bep SRR ThOUR o e e
nﬁg& ad P@i€tEre@ 68 BROY NNk O B saldery(, dr 2§ )coNbidati¢riihedebD

1 6), as defined hereinabove, or pharnmaceutically
accept ahdthersasped, theeinsegition 1owidesaa cpethess iof irbeventing @oft-
as defined herein,. suitable for. attenuat] N :
oBtis 19 Ao el PR hAaRb RO e e Bl g s

o A0 HefR8) duFiRabesttedYurkhl§, srRihh esnBihatidh@herkdtyLthbiapluticslly
il eus, such as post-operative ileus and the operation

effegivbemauntopfone o AoEsstampakndy pggerdingstache alova fierayilan grore
surgery. The post-aperative ilels @y c '

Pﬁ%?‘tglglgnco&pofl ﬂ‘gs ?Cﬁ?rgg itr?a " ?ra%lg I% ¥or ¢ ghp%%é‘,l}; ? hgﬂ%p 3
Grb &g Nin S Redhkelin1t B NIHIS(SEO 0» NeRyeandpreghpneaiby gr(n-
post-operative ileus may be acconpani ed by the

optengdlthGloelin(hdf) pHilne (SHQ BhdVRé)r as pledined Heerginghgye,j or

aused by .a factor_ other than gastrol ' b :

i e AR R s R
tractn ah&her aspect, the invention provides a method of preventing reflux
disease, emesis, gastroparesis, irritable bowel syndrome, constipation, or colonic
pseudo-obstruction in a patient in need there which comprises administering to said
patient, a therapeutically effective amount of one or more compounds, according to

the above formula, more preferably compounds according to one or more of Group

1, Group 2, Group 3 Group 4, (Inp')hGhrelin(1-28)-NH: (SEQ ID NO:2) and/or (Inp',

-2 .
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exanpl e, the stomach, small intestine or |arge
intestine. In yet another aspect of the invention,
W0 b@sosmdi ti on treated by the nmethod of the i nRENUBINT/020595

is enesis, such as 25 enesis associated with or

DYQKE 1 15338 l amnd he i
VIR NRGRATALSH (AL 8 NP a8 felunmione
o Iphia @xdcautichlly y&bptablotshiey thakp ok ,a tdagposition dhdréddrs defined
treated by the nethod of the invention is _
hgeest r dparcaspis mayybs aggcighed tyaity anti-gaaeerr dgmpgrapeutimegent
di abetes _may be Tvpe | _or Typ |__di . I L h
SRRl PefonouRos’ phieitbans mdl Bty Sl
vt @&8eYesOtRe didBetés ML BeClpe Voil Tipe QigYetes €S admi ni stering
to said patient a therapeutically effective anount of
one drseeppdanasbprssrrad stoupef emeiongds ascerdmg e akavedeschbeda,
nor ref.er ahl -21 2008/ 039415 PCT/ 007/ 020595
B R N L o S
adoordhPHhSfdahaup 4,  (Inp')hGhrelin(1-28)-NH2 (SEQ ID
NG 2) and/or (lnp', A b2, Ser(n-
oct aflog'l M b7Y, KShNH-hexy 1)) R@hreipd2-28) 8D 1(BEQY HO:1)as

defined herej Ve, or.. r ti.cal f.abl e
sal ¢ B Freratr RN B e BRI B BB R MR h
her e{Au1nBy, b2 0neuaNiediy IBAGhRIint1 28) NAEEEQUBINO:S) and
foregoi ng, the nethod to performsurgery conprises

i dentAdirApg, AibpatGlehiH-hexyhdiehrelin(5a8)dNHu (TEQ IP NR-&ne

enpodi nent of the pethod of perform ng surgery, the
°§E‘Fﬁ&a.ﬁeuﬁﬁi}&a&?epgg[éﬁ?ltségerf?fdi rectly manipulate the
gast fpi &kesafsffg&al the’ AsibferrddnecdnyRRin@l i Uhger iagso, WOiueNIH-

may benefit fromthe nmethod of the invention include,
higxtl)*YaGbratio€l-28)-hitk GEQ dD N®:1)agras qrhermacenticalls keptable salt

urgery, surgery to the uraggenital system, ge,
SR P S5k ot AP B FRELAED, BESGNle:
| RRYSI PG a1 -S4INISS EDOID NERY) 6RRCSarRceutd)y Qe&RAdblOkalt
ti'ssue within the abdonen. The conpounds useful to

thereaft i loenpther aspetthte pefeped fromppungl sUAgdry), Athedr@ludgH-

to Qne or. ou ..Ggo 3 G 4
rep el R 4550 3R N e SaRap S S
tRirled, 1°8RdtRer lepR€ RN piblelrbd kBB eId B (Ac-23)pr N2 0, SEQNIR

NG 6), as defined herei nabove, or pharnaceutically
haxyd BbGhbslia(128)-INs12 t(BEQ dBf NQoY) o & arhpusiceitinally Reepsaiie sajt

defi.ned herein may be adm nistered before, during or
h$'¢dr surgery, or any conbination thereof. In another

aspegt , anbhRr | et iR RERM dRvenBoieplodedfa PilRYRIILNG!
post- operative ileus in a patient in need thereof
compediti@ormprirsiag aadhfeetivstaarountoft acagepaynd 26 theaabiown formula,
r%’(?{gr%réeg?raglgralg pg):leg Ia:écgoréﬁlifslg % E{'ydp grasaég}ﬁngdo HJeorleip'la tolvg,ﬂor a
pharmaceutically acceptable salt thereof and a pharmaceutically acceptable carrier or
diluent.
In one aspect, the invention provides a method of screening for a compound
able to bind to a GHS receptor comprising measuring the ability of a compound to

affect binding of a compound according to Group 5, as defined hereinabove, or

pharmaceutically acceptable salts thereof, to the receptor, to a fragment of the
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effective anount of one or nore conpounds, according

to the above fornula, nore preferably conpounds
w@ewsiosh4ny to one or nore of Goup 1, Goup 2, PCX/USW0B020595

Goup 4, (Inp")hGirelin(1-28)-NH2 (SEQ I D NG 2) and/ or
récleEtBr to %ggeﬁﬂgg&gg?ﬁ%‘gﬁ’%ﬂg%?ﬁ?ﬁ%i&deﬁ@% -2 &) a MiRative
ophﬁrpmytpepﬁdecal |y acceptable salts thereof, or a

conposition thereof as defined herein.

. anot her
aspedt 2Ntz 3spRFb RS By e‘btPOSVPralégesaa mRetiggo o&‘“ﬁ‘?‘&?e’i‘ffﬁ%@e

- f ogI V\/Ae elir 5@ nat e%k fhu neQ@t‘-ﬁEfe@%ﬁ@ﬁ Ecﬁnpﬁs@g 4draRlsRring to

syn tipation, or colonic
tlmeseulajem odasherrapetmcamyl effeatiyeatinentt bf angledlin etagonibi efrlog
nprises admnistering to said patjent,

C?‘F\‘é?‘ﬁ]@e AEPENG yo &FrPeR O g defiprshhersinabeye oF %ﬁwceutwa“y
agc% BN théarg&otgrql xgnpgsc?tx?h 3&:’8& 2RoNR Rt @, nore

era oun s according to one or nore of G oup

1 GrOdJﬁt}%r aﬁeﬁtuﬂhe &@ﬁmmprévldéd aplethb@isredchia(ihg 2 Bpneiitial
&GTQ IDNO.2) and/or (Inp', -22 WO 2008/ 039415

s30Tt GEDBUENS sn@rblzw es&s (9 thscspbiges ) effpctive amount of a

g?glr ﬁhr §na o%v é?,%gérun'é"'@cc&% &lﬁ.\é )5, fS dgg‘bP NElei above, or

er ei na har nac accept e sa

phb@iae@fticaldr acteptabiaR} {hleﬁzlf bh&?fcﬁxﬂfosﬁﬁn defdolﬂ eﬂdeﬁhed Béréin,
The enmesis may be associated with anti-cancer

veteente Ribrcpetmpent dppdisetiverforcppanging 2 baneliral SESSt mbnlping &0
cgrre cﬁ‘quu%g lt}%e JJ}%F] g[a]% geprﬂg ﬁﬁélﬁo&gé{f c&?ﬁet‘%‘? §8§éh@1_r§ leealé? or

tes may

ddsloaﬁe.t @S onefnsp&t anebdrRfitialpffedtilpedo e WP rafuce HRBOwHAiEtS or
accor di _n%_ to above-described fornula (1), referred to
rediicp thghiselthogd otgnsefer seveBpalistase ordisAdest s of conpounds

accondin la; ' .
a u( ﬁﬁ%%ﬁ%ﬁ“}c‘tﬁg’] Egdi ﬁ‘?ﬁf‘?’%@{%ﬁb{ﬁr‘%’é’é&frff‘?\?& 19y npgber
of lirséd%@s andelbe?olﬂltlo% U@Nbﬁi@ﬁé@p@tfﬂf +heChfegdnit i{vEn&h) feblidZss a
(gNIDl\Dl (Ac-Inp', A b2-10,
n@th Mrr@yyrefssr)aq@ﬂ eqTHi(on- ingy sKpgct ip Seerl | thyrreh, gympnving
R P RaPensione soeey sty i Re by e
ph&éfﬁﬁ&@ eblérblﬁ&ﬂdvy &@Cﬁlﬁﬁrﬁb&eﬁtlﬁaﬂw acckfrasle Ofalts | thefd€ or a

aspect, the preferred conpound is | npl, Aib2 10,
ceMpeien fi\sreﬁ&éydeﬁs% byreig) Whereinzsid q(ﬁztl‘(emwnblsml%ft By
h a I r
QIR SHL, 2GRRLAN catlein (HISLER0N 3 0005
1££lme(nMdnt hﬁﬁg{én)twachraaé e€bdnafidial283ct MHPp4tiSHQ | D NO 1) or a
pharnmaceutically aceptable salt thereof. |In another
as pe&hrelip ataperft 6P BeHIEls ATFOIRIRG PSTPURS PRtfinedhgringbove,

oerlltjag‘Jt\*l“g'c'euncally acceptable salts thereof, or a composition thereof as defined
herein, can also be used to achieve a beneficial effect in a patient. A preferred method
of the immediately preceding method is wherein said suppression of GH secretion is
indicated to facilitate weight loss and/or a decrease in appetite, maintain an ideal
body weight, reverse obesity, treat diabetes and its complications such as retinopathy,
and/or improve cardiovascular disorders. Excessive weight is a contributing factor to

different diseases including, but not limited to, hypertension, diabetes, dyslipidemia,
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hexyl )3)hGhrelin(1-28)-NH2 (SEQ ID NG 8) or a
phar maceutically aceptable salt 20 thereof. |In another

W@sWsns9413 he preferred conmpound is (Ac-1-Apc', PAI/DR2000020595

G u(NH hexyl)3)hGhrelin(1-28)-NH2 (SEQ ID NO 8) or a
cap&léxyarmﬁﬁ‘uglsga% ! AlIAGERL ﬁ)pljngtlc?halotsteogrﬁlgirngof’mdér R %Inbl%me
aspect resent i1 nvention provi
arpi}\car tt’é&ﬁﬁ‘lutolrlﬂﬁbf cOUBEROSLdsk @f wrighprhas ibegh provef fteaéduce the
nmount of a conpound of the above fornmula, 25 nore

hlff#lbmoé Bysh dasee%swélerh BRrhelcthe priesrgibed treateny fer sugkdigeapesned

ther SoR NS ey D RAEERA 62 HeRBE ER ABREeE drgp

hatrhot@ndecretidh PNEsBRPEIBIneed BEsUCh ¥@FPreBidNPEMPrIdRg the step of
met hod of screening for a conpound able to bind to a

a@q@1$t@mtm@ %@ﬁ—‘pfr P13 jeffective snaunh @f tahghrglin |applpg gpmgound
af:c n%xou d Eo%p a%j flmﬁeg‘lebelén%e O¥e, Bharmace Ca lljl?%ccae%%%fe LRI

tRdaedt rmcaedétﬂp@ahblytr@%ﬁm ®lahed seabmswhé}@ tRQffective atrfd@nt is at
receptor, to a fragnent of the - 23 WD 2008/039415

IWMJSQ(OQW odides torpredyse gr detectable gexrsase i iggevth hormone
s qFr|S|ng the fragnent of the receptor, or to a
8%? Vative of the polypeptide. In another aspect, the

| NVerH breMspdcoy tHE fnBedTRER @&egﬁm%&dpsdttth@@p@résﬁﬁﬁengsewth
froma ghrelin receptor in a subject in need thereof

hatherte eesmsionsiss lralmﬁedu értreﬂ\rengeatt@en%ot He disgaseeer candition

c a%r?égrgﬁgﬁtst%ychcg%/swe %r8 ‘ih %egnongcsecrgﬁ%n af{)lgtgaéﬁltahon ?f 1oss of
eQ&EM&%dDG&&%}{ﬂ &pré@n’lltaﬂbn eh@;rpga@@étﬂe@sal foy facﬂi%‘a@x@ﬁbﬂhzle%ht
alts ther or a conposition thereof as defined

npéimtenamce, |f¢r tembtlm ebesie fferctreating diapetese rritsating enirlieafions of

Tet od ng b fici ef ct
BHi5F el Rt R L ep g B merie gl g B oBieRbEe

%@U Nhe Q&ceaswelclzeglﬂf & Iancoam:ﬂuﬂgg q@dmowﬂd A6H &f Rendifon
5, as defined herei nabove, or pharnmaceutically

nmbablpg BppeateBHy siwtbh@ﬁ, elyflipidemia, animmmlardhseam gelbftones,

C a
B raulits AR GpRsro o Fopt TG B BTRRY of Toss of Bedy
V\t ht ¢dHuResOthe lIRAMUEE Bt’fb%cl%i @Medskd OF BRditiekkU QR ahdtBer aspect, the
el i hood of onset or severity a di sease or

fmlst@frqﬂlecvf logsrpfdredy aegight tcomptiges k@é#@#tl mrhpf eteaiatenh i sych
dllsef(sgi; oﬁco%gmg{as (l;)lI:‘r:]l s?élf)ttplgr assgé?rthe xcesswcej we égaggsucféire t% Bgagerc]/\/zllz
sProMer R N&RMER afpect@eSiBCE abdt@) has been clinically

attributed to a nunber
The effective amount of one or more ghrelin analog compounds and
compositions thereof according and suitable for use in practicing any aspect of the
present invention may be administered to the subject in need thereof by any
acceptable medical means, including but not limited to, intravenous, subcutaneous,
or oral methods, or implantation of a sustained release formulation.
Other features and advantages of the present invention are apparent from the

additional descriptions provided herein, including the different examples. The

provided examples illustrate different components and methodology useful in
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of di seases and or conditions. Another aspect of the
present invention features a nethod for suppressing

w@RhosmaHet i on in a subject in need thereof, coP@F/USI07020595

adm ni stering an effective anmount of one or nore

' 5 . fi . .
RAFER AR s RRERUEN, HRe BMfieito R 15, B LSS ngerion
Badear@othe paEsest disddrpastht iskilled hetsaotarailentét iand cnipdsyedther
wherein said effective anmount is at |east an anount
cempnenisant mehogploareely fgeractieiag the risertdasation cH
secretion and, preferably, 1is an anount sufficient to
achi eve a beneficial effect in a patient. Girelin
ant agoni st cODPRUNEDS DESCRITGION GFOTEE INNENTIONS def i ned
her ei nabove, 25 or pharmaceutically acceptable salts
thereof, or a conposition thereof as defined herein,

can al so be used to achieve,a.beneficial..effect .i.n.a
pat | & _pr%erbt . ér}vsrl]'non ?eﬁe r%so &hreh? e%r}g'fo ? m\%}lél ) z}rg lr%sétgnt to

red 0 € i a

pRItESREY o8 eifRl BRANIS 1 WhAT BloRisBé ApPHBDI.E 3f iR g&istGlrelin
secretion is indicated to facilitate weight loss
agtihvity ot the EHET resepter- iAs defaled phave, thehrriegs of e insgnd nveptirty

wei everse obesit treat .diabetes.and its
agﬁﬁgﬁf%5&?5ﬁ%m§ﬁgﬂ%3§m¥g??eo%%?ﬁ??mgba%%ﬁa%r i nprove
car daeVasct, & usdi Rabidelefers t54 GRSEhMRN Weh@hinaimtnallan animal
contributing factor to different diseases including,

ingplitdingy tfor] ¢xampiedandowithgydimitation.on hugiaaberaisa mouse or farm
dyslipidem a, - .24 WO 2008/ 039415 [ US2007/ 02059
s KRBt o SHE SR PoG T ey S Proa e of ¥ s
oPSHBRAL Mild teSm RUBEAY -iMiikdes, RYNAEAPR, aaRShAGII&LF AbR
fornms of cancers. Loss of wei ght has been proven to
nragtualien tahianal [beiog | dobrsodith . ghurlin atiplog as @artvihien eppgriment, a

SR M ST R
dRURRE eSHdNUa InRWdkliaR RPT MBASSBRAIRKT Qirhd] Sefigh] @&ited
in need of such suppression, conprising the step of
paajiny hictsday torrgtatcboreprevebf the bnsghofefdissaseiop disardsnt of a
ghrelin anal og,compound according to Qup 5, .as

ot | RedRErufoiL a7BRaEF spRiTmetadrredi P abmbet g te
if@hfigh, rédAedI&8of HRY fofin GIRAROSH oLRbflaagiastatds, dehdtAgGunt
herein, where the effective anount is at |east an

vemduglicitsa Kesied ditlogies! prspense én a seiece c Thbbielogisalrebigeeof ithe
rowt h hornqne 10 s crg ion. kndop%ags%g&ghpgn%pgnﬁm
tﬁﬁﬁ?ﬁ?%?@??“ﬁ%@bﬁﬁ?%ﬁzg B@é??m%ﬁeasup r 6357 gnorresm
FOF SWhtble, IRE BRRRIcRIE&H e bfORe Kiferd JaAHE ah8thtfAdy bdeer at and be
treatnment of a disease or condition characterized bX
S

nereaed atvibe gelwdrHevsbbyrowesusiog thet regponsef ajra eegptqrivhaeh in

DM g P TSI
may occur at and be measured at the system level, such as effecting an
increase/decrease in the levels of circulating growth hormone. The biological effect
of the therapeutic amount may occur at and be measured at the organism level, such
as the alleviation of a symptom(s) or progression of a disease or condition in a
subject. A therapeutically acceptable amount of a compound or composition of the

invention, regardless of the formulation or route of administration, may result in one
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15 mai ntenance, for treating obesity, for treating
di abetes, for treating conplications of diabetes
WO p@Bosk4ny) retinopathy, or for treating cardi OREETS1087/020595

disorders I n another aspect, the excessive weight is
c?}@t%l@gial NesphA&S G af Qu di 323 Rt GRAIRE I8Rpound or

|nc udi ng” hypertensi on, di abetes, dysllplden1a

ccmpﬁhltmnasf:uharm@hnsemsle su@&ttl tettentieg, in astie ozitrb heysteins a

and cancers. is contenplated that the faC|I|tat|on

tfeﬁrrarreaggallasfmssayle:f@%ﬁ Hbe FOmRAYEE Of RIMPISIAN PRYGRF HFwed

PNV ATIARR o SRR A0 el RpRER e,
par t T ghaelir gahis®ahd aaagonisehdesdibeé aaem @ich aothdset df Gnsup
In anot her aspect, the excessive weight is due to

1P?- a%zér angiyfqr| 5, aresysed éﬁ’b‘“C‘Ieﬁs%tdegﬁﬁ%?ndé%fp‘@@?ta‘%E?C{Yy

w h gtsgtﬂ t-m %ee%f tfhgl%t V%oé‘g%‘e t 95 ofgegem used
%ﬁ éi oun s an conposl |ons t ereo

d@@ﬁrﬁﬂh@l b lBgdﬁN/dssSIhd&)a(bIBMI 'f. OThe B3 vialue [f6reeCdubettiig déteiynined by
aspect of the present invention nmay be adm ni stered

C@I@ulem \s%hte@ kilpgramediyiden @V@@ﬁsqwe&ﬁpelg%rde Spteap| Bhe BMI
rrlgar ran e plséh & glk Egévprgm Wb aﬂo{s lb'ﬁn § Qﬁwg&ls whose body-
Nt rav ﬁ% aneous, or’ oral met

ma@phrmak afmlsomblm tie Sht&tnal”nﬁdgd’ elecse fintaptiblatto Qnseasa ey
features and advantages of the present invention are,
@rwarbemﬁfmm aredichletreatmenssl gheh e ehempiiesanypereoless pifestivedid

1rbcfv18ua $ }aavq]r;%dausdlbngrrr{: Fﬁmgl fferent exanples. The

5Peg trate different conponents and

met hﬁ@Qﬂs&QMerbﬁ&?ﬁM lobésB subje r N¥hrREI08/cAZIdrired as having a
PCT/ US2007/ 020595 Bract|0|ng t he present invention.

btrﬁ;ewe»sahmpé@xu@etehoao RPRIPXIREICISH, ARRFOKIMptaht Pp or greater
t}%% nor aP Boly esg%rplfgr %é:l:(:‘l gsélg]egt t R]%rrﬁhl %Ad?fdwg{gﬂ %%51 be

can conmponent s “an

d@@?rﬁiﬁ@@bﬁ&&orﬂﬁa@fsbﬂ off tRé wBIERCIf i sOBjedt AEa Pri@ @It in time, such
invention. 5 DETAILED DESCRI PTI ON OF THE | NVENTI ON The

ap g ghrelimlerpls iwsre Reaelioely glipepinson R s ghrainilevelsf ghe
SerbeeSct gs cfcl)rr%)a'r:e to gerégggoé/o%\er s (Iict 4f%'§%1a9%§é§%ﬁ%r cl)nd?twn an

act i )aus hyedateretuh;anfalv@“reeg,&e aibgzarct op%arﬂﬁhblalls kl%lia@é}m!@ as hdveng
anal ogs of the instant invention 10 are useful for

at bpely tweightrasproxdrnatalyvi%el @repier ite epprorimatel @At sreaterathan the
n%Hr?Al%de Wel§h§ i Jsasg ts%flslggﬁrgﬁ Ib?é/r %Elfght rfx%{_jgerr‘] %eté or?ed by a

cEXPATBbLE ofthe leg‘hh@ﬂihe $uibjdct At ipgidy pénd it BB, sudh bSivhertighrelin
nouse or farm aninmal. Reference to a subject does not

lqvebe\ggramqrnyaly 9dibya éomﬁglssn ed dhe ghestindevglsseh e suject as
corlnss(a) rrei(ij 7 averalggs Of BfHdt su%a‘]elgds GFd 51m119 gg gg(‘?/br go%ﬁm%éanpl € a

As used herein, a normal subject or mammal is characterized as having a
body weight approximately 5% greater than to approximately 5% less than the
normal body weight for said subject. Normal body weight may be determined by a
comparison of the weight of the subject at a prior point in time, such as when ghrelin
levels were normal, or by a comparison of the ghrelin levels of the subject as

compared to averages of other subjects of a similar age and/or condition. A normal
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15 manmal i an ani mal being dosed with a ghrelin anal og
as part of an experinent, a nmanmalian or
woorssem®l i an ani mal being treated to hel p al PEWUSL007/620595

di sease or disorder, and a mammalian or non-nmamal i an
gl bei ' t@ retard or

AR ORI I (R BBRARL L0 (o2,

"t herapeed haraih) ¥ leat etfdcabl MamnaLia tcharadterized aspaingla dody

conposition of the 20 invention, ardl ess of the

re

B HAPRIONGRPIY S 2% OF cvemD i ISE iy B normal pecht weighi fAt

: Lici p o . . .
055055 NSRS lULAPhEp o SSORESRAD e woin
A fRUObjedaYa PG Poirdlin fne shéh sxedsurghetliatieveBWerd Ratalal of by
an organism For exanple, the biological effect of
at ¢pmnpatieanagfehe ghrelimbaypls ofthe sobietirasgpmapigd e avereges of edher
aé Hg%a%%khggaglhﬁg%g MonEasuring t he response at a
e S%p?or ' &R Bihds dhrelin and/ or a ghrelin
anal ag.usédhebdif thi lehRgieal, "eédingt ar@f" rbdimehth @lchide philistive,
anount may occur at and be neasured at the system
cheajie andsprophylactiofreatmenthg an i ncrease/ decrease in the
| evel,s of, circul ating .growth hornone. . The bi ol ogi cal
ef f ol 351 FERE rarstut Reved iR PRRG redt i P B et
aAB asHieshtBldiffdient Glogatb BABeliR\UAkiabiBty @R thedssal he
alleviation of a synpton(s) or progression of a
di se4Bwteolysigbatised dareim referg® theldjrected deggradation, ie. cleavage,

n i call t abl e f :
L3R PofEgrArRETs i Boren o by AP e EhD fe s Toayme
ErBal Ak b Prot@dse f out e of administration, may result in

one - 26 WO 2008/039415 PCT/US2007/ 020595 or nore
bi ol blglesedefinedsgiherwiss, alltechnisal @ edentifiqternprcused bavein hpygrthe

t he conpound or . conposition of the inpvention is,. .
QB TERT T B PBOPTHGTHoa PRoc i EpLRH bR b i s
ihRaHGH Selbhgsal A1%, AHC pRbiRk ofs, aparsHdtapficatib®, GARRBUAKH Gther

conposition may be viewed as that anmount which gives a
refewpees aighéoneé bereingee ingprpanated by rgferenee. syst em of choi ce.

5 Th hr el i.n agoni sts.and ant agonj sts_descri be

et oA 8 e B R b P of 3¢ TfRRh Gy ang are
repeselR@hdleird AfolldMar easi ng, decreasi ng and/ or

nmai nt ai ni ng body weight in a subject in need there
of . Body weight is often neasured and used to
determi ne a Body Mass Index ("BM"). The BM val ue for
a subject is determined by calculating weight in

kil ograns divided by the square of height in neters.
The BM 10 "normal " range, which is well known in the
art, is 19-22. Individuals whose body- nmass index
falls below the "normal" range are nore susceptible to
di sease and certain beneficial medical treatnents
such as chenot herapy, are less effective in
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i ndi vi dual s having a subnormal BM. As used herein, an
obese subject or manmal is characterized as having a

waososhs1sei ght approxi mately 20% approxi mat ePgT/RS2)7/020595

approximately 30% or greater than the normal body
i ght . for i,d sybject. Normal body wei ght may be
%eg‘?‘ﬁfuﬁee@d;@bbéw %ﬁ"ﬁ%ri son of the weight of the
subject at a prior point in tine, such as when
Wi n level sywghg normal, or by a conparison of the
hrelin |l evels of the subject as conpared to averages
of —other subj ects of —a sinmtar age and/or condition.

20 As used herein, an overwei ght subject or mammal is
Aharacteri zed agmidyithsc ac body wei ght approxi mately
5% greater to approxiimtely 20% greater than the
Avor mal body wel-aghino{l @yclg@i-0s)akyjceboxylideridal body

ight may be deternined by a conparison of the
A ght of the %ﬂ%‘f‘%‘g}tcy‘g?Pragaﬁ‘F?aé‘F°xgg‘f?ﬂds in tinme, such
A8 when ghr el i10,mih6Y &l oM FRE aciT by a
conparison of the ghrelin levels of the subject as 25
Aonpar ed to avieansigesd-cpflomntasecasholylacicsl of a sinil ar
age and/or condition. As used Her in, a normal subject

mammal is CHEPAeTEYSREIEe RRVINYY  body wei ght
approximately 5% greater than to approximately 5% ess
than the normal body wei ght for(saig subject. Nornal
body wei ght may be determ ned by[ a onpari son of the
wei ght of the subject at a prjor {nt_NQ tinme, such
as when ghrelin 30 levels vve//le-ﬁ‘brrm
conpari son of the ghrelin |evel dof Hhe subj ect as
Avnpar ed to awenelgethestfrudtter subj ect's of a simlar
a%_?_ and/or condition.. A noarClmaI - 27 WD 2008/ 039415
BT/ US2007/ 02BYBTORESHIC %Sthj ect may have a BM in

Aibe appr oxi matearhiabig8arPf-cakBoxgBe acks used herein, a |ean
subject or mammal is characterized as having a body

Aepbght approxiakmingd y 5% to 30% or even 50% | ess than
/Kt\',(gﬁe nor mal bodry Y\ﬁziugrbet for said subject. Normal body

fght may be &L i Ned by a conparison of the weight
5 of the subject at a prior point H1 tinme, such as
when ghrelin | evel s were nornal, N y a conparison
of the ghrelin levels of the subject [as conpared to
averages of other subjects of a'sj 'Ia%age and/ or
condition. As used herein, t%f_t rdat ",
"treating"” and "treatnent" incl uge pql iative,

rative and p ' reatnment. A0 As used

erein, " neasucgeggﬁg%éh@%r%gﬁ%ét he bi ol ogic effect is both
At Bduci bl e arginine

hArg homoarginine

Asnor N asparagine

AsporD aspartic acid

Ava 5-amino-n-valeric acid
Cha fi-cyclohexylalanine
CysorC cysteine

hCys L-homocysteine
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and significantly different fromthe baseline
variability of the assay. "Proteol ysis" as used
whessiosn415 efers to the directed degradation, iPET/US2007/020595
cl eavage, of a peptide by the hydrolysis of a peptide
nd by a protegol.yi.i ar enzyme referred to as
tggprotease. 12%C%¥é§§mﬁg$%kg% ot herwi se, all technica
Dapd scientifi QltdamBopidpidnizaciéi n have the same
meani ng as commonly understood by one of ordinary
Dipi || in the &dtdehipds@RiodiRethis invention bel ongs.
oSO, 211 Pubkicalland. ARkSRY ARRLLGALLCNs, patents
ahd other ref&rences nentione erein are
2imagor por ated hy2refpernge. Certain ami no acids present
I n conpounds of the invention can be and are 20
Glepr@sent ed h@hdamings fol lows: 25 30 -28 WO
00%é039415 PC@%}E%OQ / 020595 Nomencl ature and
Br'evi at i ons 8SYHHSF'Veani ng 5 Abu a- ami nobutyric
&G Acc 1- amghemk- cycl o( C3- C9) al kyl carboxylic acid
A3c 1-am no-|-cycl opropanecarboxylic acid Adc
His el no- 1- cyclhisbdinanecar boxyl i ¢ acid 10 A5c
-am no- | - cycl opent anecar boxyl i.c [ AB -
s no- 1. cycrrsﬁé%i:ﬁ@fe@r S B BN Eroyokgire
denot es t he sErBPPYHE209 Ai b a- ami noi sobutyric acid
Ai ¢ 2-am noi ndan-2-carboxylic acid 15 Ala or A
4dlyani ne f- Al a4bedmoxgprehneege. (25, 4R)-4-hydroxypyrrolidine-2-
carboxylic acid

lleorl isoleucine

Inc indoline-2-carboxylic acid
Inp isonipecotic acid

Ktp 4-ketoproline

LeuorL ' leucine

hLeu | homoleucine -

LysorK lysine

Met or M methionine

1-Nal f-(1-naphthyl)-L-alanine
2-Nal f-(2-naphthyl)-L-alanine
Nle norleucine

Nva norvaline

Oic octahydroindole-2-carboxylic acid
Orn ornithine

2-Pal f-(2-pyridinyl)alanine
3-Pal f-(3-pyridinyl)alanine
4-Pal f3-(4-pyridinyl)alanine
Pheor F phenylalanine
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H N N\\ H Apc denotes the structure: 0 Arg or R
argi nine hArg honoargi nine 20 Asn or N asparagi ne
WASWSO894F aspartic acid Ava 5-am no-n-val eri ¢ BCT/US20€M6820595
fl-cycl ohexyl al anine Cys or C cysteine 25 hCys
onocyst ei ng,_- 8/ 039415 PCT/ US2007/ 020595
hkgg 2,4-dian1%8gé ??&ghﬁggd Dap 2, 3-di am nopr opi oni c
Pacid Dhp 3, 4piebyitreigr ol i ne Dnt
5, 5-di net hyl t hi azol i di ne-4-carboxylic acid 5 2-Fua
Pragr® furyl ) - alPAlinfGe G n or Qglutamine Qu or E
| utamc acid__Gdy or Gglycine Hs or H histidine 10
S%“ﬁ&p trans-Sfﬁugyoxy-L-proline, i.e., (2S,
3S) - 3- hydroxypyrrolidine- 2-carboxylic q@kﬂ\4-kyp
4- hydroxyproline, i.e., (2S,

4R) - 4- hydr oxypyrroli di ne-2- carboxylic %5 Ile or
| isoleucine Inc indoline-2-carboxylidq acid
/ N \
H

Taz f-(4-thiazolyl)alanine, i.e., 0

2-Thi f-(2-thienyl)alanine

3-Thi f3-(3-thienyl)alanine

Thp ‘ 4-amino-4-carboxytetrahydropyran

ThrorT threonine

Thz thiazolidine-4-carboxylic acid

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

Tle tert-leucine \

Trpor W tryptophan

TyrorY tyrosine

ValorV : valine

Where the amino acid has isomeric forms, it is the L form of the amino acid -
that is represented unless otherwise explicitly indicated.

The nomenclature used to define the peptides is that typically used in the art
wherein the amino group at the N-terminus appears to the left and the carboxyl
group at the C-terminus appears to the right, i.e., stand for the structure of -NH-
CI(R’)-CO-, wherein R and R’ each is, independently, hydrogen or the side chain of
an amino acid (e.g., R = CHs and R’ = H for Ala), or R and R’ may be joined to form a

ring system. For the N-terminal amino acid, the abbreviation stands for the structure

of:
R, R
_NAH__,
0

or when the N-terminal amino acid is isonipecotic acid (Inp), the abbreviation stands
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I np isonipecotic acid Ktp 4-ketoproline 20 Leu or L
| euci ne hLeu honol eucine Lys or KIlysine Met or M

woreaoRiosmiihe 1- Nal f 3-(1-napht hyl)-L-al ani ne 2BCRUBENI7/020595

f3-(2-naphthyl)-L-alanine N e norleucine Nva

| ¢ oct ahydr oi ndol e-2-carboxylic acid On
fc%?{\] %#ucgﬁe 0 2-Pal f3-(2-pyridinyl)alanine 3-Pal f
-(3-pyridinyl)al®ni ne 4-Pal f3-(4-pyridinyl)alanine
Phe or F phenyl dl anine -30 WO 2008/ 039415
PCT/ US2007/[020p95™ hPhe honophenyl al ani ne Pi p
pi pecolic Pro or P proline Ser or S serine N=\
NH 5 T4z f3-(4-thiazolyl)alanine, i.e., 0 2-Thi
f 3- (R-peptignyf dd RREARNIs TIRb d@ﬁotécﬁh&@inewhaﬁmea%ﬁ%t elf1p
4-am no 4- car boxyt etrahydropyran Thr or T threonine
(AD)AGarelin(l @3)oNHdi with 4the aubsityted anzige cacid(s) from the natural

sequence placed between the first set of parentheses (e.g., Aib? for Ser? in hGhrelin).

The numbers between the second set of parentheses refer to the number of amino
acids present in the peptide (e.g., hGhrelin(1-18) refers to amino acids 1 through 18 of
the peptide sequence for human Ghrelin). The designation “NH:” in e.g,
(Aib?)hGhrelin(1-28)-NHz, indicates that the C-terminus of the peptide is amidated.
(Aib?)hGhrelin(1-28), or, alternatively, (Aib)hGhrelin(1-28)-OH indicates that the C-
terminus is the free acid. A lower case letter is inserted before “Ghrelin” to indicate
its source or origin, i.e. “h” indicates that the ghrelin is a homologue of the form of
ghrelin found in homo sapiens.

Unless otherwise stated, those amino acids with a chiral center are provided
in the L-enantiomer. Reference to “a derivative thereof” refers to a modified amino
acid such as the corresponding D-amino acid, N-alkyl-amino acid, -amino acid or
labeled amino acid.

As used herein, Acc encompasses an amino acid selected from the group of 1-
amino-1-cyclopropanecarboxylic acid (A3c); 1-amino-1-cyclobutanecarboxylic acid
(Adc); 1-amino-1-cyclopentanecarboxylic acid (A5c¢); 1-amino-1-
cyclohexanecarboxylic acid (Aéc); 1-amino-1-cycloheptanecarboxylic acid (A7c); 1-
amino-1-cyclooctanecarboxylic acid (A8c); and 1-amino-1-cyclononanecarboxylic
acid (A9¢c).

“Acyl” refers to R”-C(O)-, where R” is H, alkyl, substituted alkyl, heteroalkyl,
substituted heteroalkyi, alkenyl, substituted alkenyl, aryl, alkylaryl or substituted
alkylaryl.

“Alkyl” refers to a hydrocarbon group containing one or more carbon atoms,
where multiple carbon atoms if present are joined by single bonds. The alkyl

hydrocarbon group may be straight-chain or contain one or more branches or cyclic
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Tic 1,2, 3, 4-tetrahydroi soqui nol i ne-3-carboxylic acid
Tle tert-leucine Trp or Wtryptophan Tyr or Y

isoneric forms, it is the L formof the am no acid
that is represented unless otherwise explicitly
&Ndrcated. The nomenclature used to define the

pept rglestitutedtaial” fejepd téah bikylisRelein@né BEmadethydydged stoihs of
the am no group at the N-term nus appears to the left

tiagnlay drera rbpara@@spyare repipcegt with oag ok rn@re@ﬂw@ffwwgleﬁ%éaméhe

to the ri f\mfogen% th%]rg of Rorkdl r%xtngr%catn 1od1rq£
YRR each T's, i ndepen y,

-Sny AN eNHEHst heogide aﬂ@awbs@tﬁnedamammma@geds,( @FngCI-B
=CH3 and R = H for Ala), or Rand R my be joined

O@Fa‘ ovdm(GH2)r-RQOSY shedﬁferFmemWQIMSeh @ A&r 4 anpstiblentsiace

ahbreviatio t t ) : R.
prfgent” 3 et S AT R B R oliian by dhoidec
Ex%gkp@pgkﬂ/lcacﬁ@'cgnt@fn or Edﬁ@ls@%géfe\((?ﬁg)b A0SR RERIde - Bikt
WD 2008/ 039415 PCT/ USZ007/ 020 for the structure

agf not0limfie épt 3-terbornand aeetii ravidn tarbputyc atid candedrotckagentyl
her,ei.n?.% anot her format, e.g.,
PIR'PDS #threl i n(1-28)-NH2, with the substituted anino

aci d(mdtelchRPY trBRrsNBhH raﬁJyl WhEEHURE GE kA6t BRALNEABMS e
first set of parenthese$S (e.g., Aib2 for Sere in

theGinyrdeddarbon grotipas rapiroed with enaveanore héths édbmdnggroupst amino,

arent heses refer tq.the number o
Bl 5§ EHETePR AUETPoRThesth L RS £ grsent
an n@s@%&i&dlh&%swh hfrOho 4 REeRARY] dheRBAURRCE hidke
human Ghrelin). The designation "NH2" in e.g.,
hiyAidger) kt@hms ef iha hyd@8jrbdd-roup isdepiaded svithhrae of hwre substituents

qu t%e)clé?‘l AR, %%F%E)gc%ggatip Icﬂ?%a%ﬁrb{)n B agf‘?efg}eyc orine, bromine and
I&d‘w 2)d1ehesl, L6y 1ng8) -Ngcin divent £ I3t sttignted Ivﬁﬁ i Rus
I's the free acid. A lower case letter is inserted
holegerse-CFEIPEH:, AOCE:and rtliftateCOOH. In different embodiments 1, 2, 3
or4 subsﬁtuentg are present.

“Alkenyl” refers to a hydrocarbon group made up of two or more carbons
where one or more carbon-carbon double bonds are present. The alkenyl
hydrocarbon group may be straight-chain or contain one or more branches or cyclic
groups.

“Substituted alkenyl” refers to an alkenyl wherein one or more hydrogens are
replaced with one or more substituents selected from the group consisting of halogen
(i.e., fluorine, chlorine, bromine and iodine), -OH, -CN, -SH, -NH:, -NHCHj3, -NO,
-Ci-20 alkyl substituted with 1 to 6 halogens, -CFs, -OCH3, -OCFs and
—(CH2)020-COOH. In different embodiments 1, 2, 3 or 4 substituents are present.

“Aryl” refers to an optionally substituted aromatic group with at least one
ring having a conjugated m-electron system, containing up to two conjugated or

fused ring systems. Aryl includes, but is not limited to, carboxylic aryl, heterocyclic
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its source or origin, i.e. "h" indicates that the
ghrelin is a honol ogue of the formof ghrelin found

WO pooRod15api ens. Unl ess ot herw se stated, thoBET/ERINT020595

acids with a chiral center are provided 15 in the

aFyéiags glatr)b gdour% %j gferz Ce nt %ryl ds.d Srér\ljc er\é\%erteg t % Preferred
afds" R% RO Rete Ry c@cam(ln&ea&iedor Mo kithur2Bkypen a@idfbr nitrogen.
fl-amno acid or abel ed am no acid. used herein,

Eaaroplen ob apyh ssbsleabutaare mot Hwmited $@| phendd 1nepithylh éngpfﬁbnﬂ

.0 - am no: 1-cycl o anecarbox li i d
’&‘Ioéenﬂ%o‘i“ec%/ TR IR TE o Be PR g cted rom
E%hmﬁm I&n@mms@atbz@mok tdgln (ASChorike 2RI e
exanecar boxylic aci d (A6c

biLormme o liedineg| @hbﬁftil‘é,néﬁacﬂ\ﬁhxy{@zc -Cao jatky{ Albstituted-with 1 to 5

nlno 1l-cyc r.bo ci g (A8c
e £ A SEEOKHENF, 5 el v oy
c&ﬁ&ﬁgé1t?3ra"r4§?§b@1ment\é\here R' is H alkyl, substituted
heteroal kyl, 25 substituted heteroal kyl,

aI k eﬁi)yd terrs (lizd"l dnudzrepbsasls ideonpl chlapjdromahid/iodpy| or

substltuted Al kyl" refers to
Pylr SREa550h "GO E B RoR: RS Bh e e et ahenlofad

t r are j oi ned by
a"@ﬁ%ﬁaﬁﬁ* %5245@%%2%?‘““@ A R e SUp Tmy be
st rai ,glhzylaqmaneferm andaikpli’ joiredeo ax “arplf € br anches or

WO 2008/039415 PCT/ US2007/ 020595

Vﬁh%tf&eant@u%%%wdwd Sl kyl" refers to an alkyl wherein
one or nore hydrogen atonms of the hydrocarbon group
are replacgd W.th.one.or _nore substituents sel ected
fromthe ¢ ouﬁ‘fgﬁ§f§Ffﬁg of hal ogen (i.e., fluorine,
chlorine, bYomne and iodine), -OH -CN, 5 -SH -NH2,
-NHCH3, -NO02, -0-20 al kyl substituted with 1 to 6
hal ogens CF3, -OCH3, -OCF3 and -(CH2)o-20-000H. In
differenf embodinents 1, 2, 3 or 4 substituents are
present .HTh&® presence of -(CH2)o-20-000H results in
the production of an alkyl acid. Exanples of alkyl
VAl smé&anbpdaninn@tanoy]) SBRETED)HHEtyfis - ( CH2) 0- 20- 000H
include, but are not limted to, 2-norbornane acetic
acid, tertb ric_acid and>3-cycl opentyl 10
propionic atid. "Heteroal kyl" refers to an al kyl
wher ei n ongoof nore of the carbon atonms in

The N-terminal amino acids Inp and Apc have the structures of:

N
Inp: /
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t he hydrocarbon group is replaced with one or nore of
the follow ng groups: am no, amdo, -0-, -S or
w@ 2008089415 | n different enbodiments 1 or 2 hetPCDESINB020595
are present. "Substituted heteroal kyl" refers to a
het er oal kyl, wherein one or nore 15 hydrogen atons of
the hydrocgarbon group is replaced with one or nore
substituenys selected fromthe group consisting of
hal ogen ((i.eY, fluorine, chlorine, bromne and
i odi ne), CH -CN, -SH, -NH2, -NHCH3, -N02, -G zo
al kyl su ¥tuted with 1 to 6 halogens, -CF3, -OCH3,
- OCF3 CH2) 0- 20-000H. I n different enbodi nents 1,
2, 3 or 4 S| ituents are present. 20 "Al kenyl"
refers t)Q a dydrocarbon group nmade up of two or nore
ldfscbons  whef e one or nore carbon-carbon doubl e bonds
are present. NThe al kenyl  hydrocarbon group nay be
st rai ght - chaj n2 contain one or nore branches or
cyclic "Substituted al kenyl" refers to an
al kenyl or nore hydrogens are 25 replaced
wi th onKR. or re substituents selected fromthe group
4 susfln of halogen (i.e., fluorine, chlorine,
brom ne and iodine), -OH -CN, -SH, -NH2, -NHCH3,
-NOz, -Cl-20 alkyl substituted with 1 to 6 hal ogens,
- CF3The ﬁl@b&,t m\@ﬁ}?éh afahhdes( Gbityreedrs @80Vl dsnthelir fricemaénind
enmbodi nent s or 4 substituents are present.
respfvgq e“arr@f”é‘?gcal“b PélFF o+ ofrBrelly 283jegst p SRR R aids
LRAHE 2l Br Ghy | 65ABHha@SRChersBr. ! Pfé@erm;\" Aind 26A0IHHY Jq
n-el ectron systen1 containing up to tw conjugate
gﬁuﬁﬁdnmoggeﬂwsp tiord¢ry.l i ncl udes, but |s not Ilnlted
carboxylic aryl, heterocycllc -

zoos?r@mwepww@mp@%@%mvmp - %ﬁwnogﬁc@aﬁ%
E&P{rﬁﬂ\@gt 5, tal?rﬂn@%c)ﬂis eln%lhcﬂ oné 01011;101@ 15%@%&90 Eéla‘sg(mcludmg
erre tons Tor a heterocyclic aryl are one or
aﬂﬂfe&dsvdrilm pf @)X grethoadaidl N—alhyltahﬂgteaads, Exarﬂaeluemoafmdar W
i ncl ude, are not limted to, Hﬂé
la@g]ﬁgﬁiﬁp 1|Ve mqlcﬁlg;*éplée @Eﬁnﬁg of ﬁéam@o a d’éf& réo ag erlvaflve
ant yl f

TRETPARARE LY REMENS. b PBkRa) ToB GHOGE digene
eh@lnﬁ@e and tad&)actl\fel lakspld. rB%th t(bh Eyqvé Ioﬂkabel abd @lnd pitel,tloalodthe label
i odi n -Cl1- 20

Bt @ﬂﬁ%aww 1LaP%ﬂs shOUﬂfiaP% @%?féecf afé\EBOSItl%eﬁéo é'ﬁ got to

tHef

R e e L U i M R S
agneoupadaesafd paditton ehplaeln adivitpreambel deecoined using assays

meéasuring ghrelin activity and/or binding.

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

methylamide and ethylamide.
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10 The term " (Cl-Cl12) hydrocarbon noi ety" enconpasses
al kyl, al kenyl and al kynyl and in the case of al kenyl
war@sabdyhyl there are C2-Cl2. "Al kylaryl" refRPCBHUSHOAOOSFIS
"alkyl" joined to an "aryl". \What is neant by
y d LS meant b
c é?“% %Q@%‘J—%ﬁwﬁ%‘ﬁeigﬁ%‘&% ‘1‘1’2‘8%‘% %H‘?@ 00 HO 20
Nohendhthranil Adbrediatinms aci ds | np and Apc have the
structures of: O Inp: -34 WD 2008/ 039415
: N
SymPglc: The pr &@ningi nvention includes di astereoners as
well as their racemic and 5 resolved enantionerically
pure forms. Ghrelin anal ogs can contain D am no acids,
L-am no acids or any conbination thereof. Preferably,
Beqi no aci ds preseriyloxysargonghr el i n anal og are the
~enantionmers, Preferred derivatives of anal ogs of the
B%‘ar‘l\/.enti on conBcr’YlgeeseBErréﬁ%%H%maci ds, N al kyl - am'gno
Baci ds, | -am nopagds and/or one or nore |abel ed am no
acids (including

DCM: : dichloromethane

DIC: N,N-diisopropylcarbodiimide

DIEA: diisopropylethyl amine

Dmab: 4-(N-(1-(4,4-dimethyl-2,6-dioxocyclohexylidene)-3-
methylbutyl)-amino} benzyl

DMAP: 4-(dimethylamino)pyridine

DME: dimethylformamide

DNP: 2,4-dinitrophenyl

EDTA ethylenediaminetetracetic acid

Fmoc: fluorenylmethyloxycarbonyl

HBTU: " 2-(1H-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate

cHex cyclohexyl

HOAT: O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate

HOBt: 1-hydroxy-benzotriazole

HPLC: high performance liquid chromatography

MBHA 4-methylbenzhydrylamine

Mmt: 4-methoxytrityl

NMP: N-methylpyrrolidone

Pbf: 2,2,4,6,7-pentamethyldihydrobenzofuran-5-sulfonyl

PhiPr y-2-phenylisopropyl ester

PyAQOP: 7-azabenzotriazol-1-yloxytris(pyrrolidino)phosphonium-

hexafluorophosphate

-36 -



10

15

20

25

30

10 a | abel ed version of a D-am no acid, N-alkyl-am no
acids, or a fl-amno acid). A |abeled derivative
w0 p@Bo3es the alteration of an am no acid or BPOT/NB2007/020595
acid derivative wth a detectable |abel. Exanples of
etectable | a jncl ude | um nescent, enzymatic and

t‘?uadi oactive | g%!e?ust&l Both the type of I abel Zmd t he
TSI tion of theisdémbglisilasan af fect anal og activity.
Label s shoul d be sel ected and positioned so as not to
TPS: substanti alt¥sy! alter the activity of the ghrelin
trz{mal og at thetr%—,lﬁ receptor. The effect of a

particul ar | abel and position on ghrelin activity can
TeR: det er m ned tiifiddgaRESRYE neasuring ghrelin activity
and/ or binding. A protecting group covalently joined
TEBHt he Cter mtﬁ@me@a/ﬂfbmgm@m%pium@dm@égonm@hate
f eact ivity of trbelocar eré)oxy term nus under in vivo

condi tions. TREZFYSE ™0 terninus protecting group
is preferably attached to the a-carbonyl group of the
| ast am no acid. Preferred carboxy term nus protecting

SgmthetisMeéthedsude ani de, net hyl ani de and et hyl ani de. -35
WO 2008/ 039415 P US2007/ 020595 rtain other .
abbr bR ST B ECh 0 ar M rS Be PH S d g e echmiaues

dNRIBRAGH BelthkSmplRShANIRE WeRhd RFiquey tHaPAre MREKhBEN irbthBeg:
tert-butyl oxycarbonyl BSA: bovine serum al bumn Bzl:

Fpe ezampld.Oa [pOMpepiideh regiamef aghrel @nalog can be chemically or
b%%t%&gxke%agn%oggéiﬁgeExal:r)rlll;'i:lé OF tieicﬁc’ncl) NS %’rl bel%clﬂrlnical
sﬂﬁtl{n&lis(i;\?&léing'tlﬁjei #EbAYoR of 2 Hueie Giial infdex il HRaN&predsion of
nmet hyl butyl j-am no} benzyl 15 DVAP:

ndeléidianids hiel provided [y Miusiibek CubiefR: Prafogelst inyVdlesnlan Rlolgy, John
MR[\'erD, 19%7-A11§9%i a%htéér%%po%ﬂ)él al., in Molecular Cloning, A Laboratory Manual, 2"
Edition, Cold Spring Harbor Laboratory Press, 1989. Techniques for chemical
synthesis of pol'ypeptides are also well known in the art (Vincent in Peptide and
Protein Drug Deéivery, New York, N.Y., Dekker, 1990). For example, the peptides of
this invention can be prepared by standard solid phase peptide synthesis (Stewart,
J.M. et al., Solid Phase Synthesis, Pierce Chemical Co., 2d ed. 1984).

Substituent R? of the above generic formula may be attached to the free amine
of the N-terminal amino acid by standard methods known in the art. For example,
alkyl groups, e.g, (Ci-Cw)alkyl, may be attached using reductive alkylation.
Hydroxyalkyl groups, e.g., (Ci-Cx)hydroxyalkyl, may also be attached using
reductive alkylation wherein the free hydroxy group is protected with a t-butyl ester.
Acyl groups, e.g., COE!, may be attached by coupling the free acid, e.g., EXCOOH, to
the free amine of the N-terminal amino acid by mixing the cémpleted resin with 3
molar equivalents of both the free acid and diisopropylcarbodiimide in methylene
chloride for 1 hour. If the free acid contains a free hydroxy group, e.g, p-

hydroxyphenylpropionic acid, then the coupling should be performed with an
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EDTA et hyl enedi am netetracetic acid 20 Fnoc:
f1 uorenyl net hyl oxycar bonyl HBTU:

wWQ2qosBhenzotri azol e-1-yl)-1, 1, 3, 3-t et ranet hyl BEDOB20GT/020595

hexafluorophosphate cHex cycl ohexyl 25 HOAT:
)-1,1, 3, 3-tetranet hyl uroni um
dx iQ iq mo ar eg&v%}]l g%ﬂ%_@%’t y

exafl uoroph 1- hydroxy benzotri azol e

HPL Cwhah ghxsnm kncmmoemzj (@&l Z=CONBBREhe gyrxapésys, of &2 pBiitfe
4- et hyl benzhyd m ne Mt : 4-net hoxytri % NMP:
stRrtarmti thy A NP g:}éhgqmﬂg coupled toa Rmk Amide-MBHA resin (Amide-

aneth dlh I
«ipppog BB TR S g VORGP Qe Rogh DS O v
NH-XZaPeaOTH (@7 Fo-COOHORY tsyxhtﬁéspayéfr tak ipdptide) phreswhe Fuise:
hexafluorophosphate - 36 WD 2008/ 039415
HRCX-082000H0 205D 5 covBad tt Wang llﬁﬁlt\yl Tl S:
: : : :‘f’ﬁ@‘ %ESL | aa%t]r%hnﬁfﬁ OSé/ of th¥Sr1'I:'lVénrtl|O}’l )éontammg&ﬁc Abc

ah%f ARt Y| blLpar0fiRE agiedlb Hou R foeXAdsk Uedi @i amiahak eresidie
benzyl oxycar bonyl Synthetic Methods 10 The conpounds

imfediatelyi plleming rercan be produced using the techni ques

di sc ose in the chni gues
Chat g eette ARSI Pt ne Agrer M REp e le B ARGRIAYR
P&EMQQ%‘UQ@ TRE et Sis élsogllllﬁ§¥a|té‘us%ﬂﬂ|r@é}h6cﬁﬂbg930r pracncm
chen1ca| y or biochemcally synthesized and nodifie

thedavgpities. Tiest @@ mplegdesoflonit theglehesd ipedntiosynt hesi s
i nvol ving the introduction of a nucleic acid into a
cell and expression of

Example 2: (Ac-1-Apc’, Aib?%, Glu(NH-hexyl))hGhrelin(1-28)-NH: (SEQ ID NO:8)
Side chain protected Fmoc-(Aib>%,Glu?) hGhrelin(2-28)-Rink amide-MBHA

resin was synthesized on a 433A peptide synthesizer (obtained from Applied
Biosystems®, Foster City, CA, US.A.) using Fluorenylmethyloxycarbonyl (Fmoc)
chemistry. A Rink Amide-4-methylbenzylhydrylamine (MBHA) resin (obtained
from Novabiocﬁem®, San Diego, CA, U.S.A.) with substitution of 0.64 mmol/g was
used. The Fmoc amino acids (obtained from AnaSpec® San Jose, CA, U.S.A.) used
were Fmoc-Ala-OH, Fmoc-Arg(Pbf)-OH, Fmoc-Aib-OH, Fmoc-GIn(Trt)-OH, Fmoc-
Glu(tBu)-OH, Fmoc-His(Trt)-OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-Phe-OH,
Fmoc-Pro-OH, Fmoc-Ser(tBu)-OH, and Fmoc-Val-OH. In addition, Fmoc-Glu(O-2-
PhiPr)-OH (obtained from Novabiochem®, San Diego, CA, U.S.A.) was used at A3,
The synthesis was carried out on a 0.1 mmol scale. The Fmoc groups were removed
by treatment with 20% piperidine in N-methylpyrrolidone (NMP) for 30 minutes. In
each coupling step, the Fmoc amino acid (3 eq, 0.3 mmol) was first pre-activated in a
2 mL solution of 0.45M 2-(1-H-benzotriazole-1-yl)-1,1,2,3-tetramethyluronium
hexafluorophosphate/1-hydroxy-benzotriazole (HBTU/HOBT) in NMP. To the

activated amino acid ester, 1 mL of diisopropylethylamine (DIEA) and 1 mL of NMP
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15 nucleic acids are provided in Ausubel, Current

Protocols in Ml ecular Biology, John WIley, 1987-1998
wa@resB8suas ook et al., in Ml ecular Coning, A PCT/US2007/020595
Laboratory Manual, 2nd Edition, Cold Spring Harbor
or Ghedd

e %%@PM@?%J SRERALRES bR Calriom e
feltdwifg/i ncent in Peptide and Protein Drug Delivery,

New York, N.Y., Dekker, 1990). For exanple, the

(Deypshiag &' BNMB; t his i nvention can be prepared by

B2 L 0, PSS B e,
(®dvashiDg4)ith NBUBsdnidt uent Rl of the above generic for nul a

may be attached to the free amine of the N-termnal
(‘é)rﬁphléilrﬂ(wlé‘ pro-agtivaipd dimpc ARirvod RS tieahpsrsart . For
{e t an% \e/v‘ s ﬁcgtlnplfé/cl sk %H?&% afto %{g&lﬁ é?tq‘hg (;’g’%gée’_éf dthe Y IPE ide.

A¥te® 4RSpepBdd chan{ Qas G2ombledr X Yealnkihs whakgd abﬁpletwy by using
attached usin reductive al kyl ati on wherein the free
M dliosthyderoapide DD eed disklogmethage (DGMi-y| ester. Acyl
group e. 0., att e
ree i S o Rrd R, P g Bep AT Futon, BB A pice

r&id evramlaadferaera B0 @@mnmésgm %i AGhdkRe afd il Bh@dwie@indved
with 3 nolar equivalents of both the free acid and

Ldl“@s?éi@ﬂbﬂ%%%ﬁbéa |rri1m dle reﬁmrfeqsw%éﬁéwyb [MF oFmgeApgOH]
(28 ur mm le) the f SHhI&E! d Contl"?h[l]s %tra %%E%%ro?ﬁr%agr{ &§HRm
B Yt oxyphenyl! pi oni c ac rd

fﬁ%ﬂbf @t@} @)b@ﬁ\eﬂefoﬁ{)l’ tivé Bidsydfems®, Wrringfon, UK) (0.4
2008/ 0 94 5 PCT/ US2007/ 020595 additional 3 nol ar

nemyoliels &1 QA (8.4 omqu)BEMAm@rrmmm@mwv@n@r@l GORp DIEA (1.2

thes LS of the peptide starts
‘K‘)&Pi’lﬁ) gler C@&%‘%Mq Bepd e Lo }gt Ri nk Ami de- MBHA
resi n ThARIngde grofhip Wl hathHRA zY kit i t}wpepad@btma@p@a fingm
Novabi ochem( ) San D ego, CA). If

AROXEeGHNGO0) (§ merole) Q) DI rmrn@le)sy PMESF 3 mfnuttqse'rhe

tide starts wit %M
Iﬁ‘gﬁpﬁr‘é‘ﬁs oG 8I?r°ﬁn n&r 3 lIgllé)z(s,ynf’ nesi 8 b for fmnme
20110 WRc &fat tak paitiAl e RnhdvRd GO ik RidRGhARGS w&ms edpthicat
Ai b, the coupli ng time is two hours for these residues

using BorRO ((ksnanete) angnREEn ﬁ%?emyloﬂ% i Bvvhevarnight The resin was

%ﬁ%@#? %{ éé‘? g gzggen?ﬁtlrlg%lr éOéc {rlerﬁ)(/rréll l uziof\%ﬁ%ﬁomum

r@mmf@aogihst@{](ob{aufea rfa*reApﬁleefdmlogyabxh@v BbRECifypCA, US.A.)
practicin e invention. These exanples do not limt
(0.penmaleyi HeAt (Ofempeleh PMAP (0.1 g) and DIEA (1.8 mmole) for a 10 minute

cycle after which hexyl-NH, ie., hexylamine (obtained from Sigma-Aldrich

Chemicals®, St. Louis, MO, U.S.A.) (2.0 mmole) was added and the resulting resin
was continuously shaken overnight.

To cleave the title peptide, the resin was treated with a mixture of TFA, H.O
and triisopropylsilane (TIS) (9.5 mL / 0.85 mL /0.8 mL) for four hours. The resin was
filtered off and the filtrate was poured into 200 mL of ether. The precipitate was

collected by centrifugation. This crude product was dissolved in a mixture of
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Exanpl e 2: (Ac-1-Apcl, Aibz1l0,
A u(NH hexyl )3) hGarelin(1-28)-NHz (SEQ ID NO 8) 15

w@ras/0shias n protected Fnoc- (A bz10, Glu3) PCT/US2007/020595

hGhrel i n(2-28)-R nk am de- I\/BHA resin was synthesi zed

getorgmg ngr\‘i% Qv%%g Isas rp%xé?‘é@% (IE{S%B&A%;: %?%)atart&rgnl-ﬁmé éy%%m

vﬁ{w&nﬁ(ﬂl (Bt 43ydn0) 6y CQIUMNAMAKFIU@A) obt‘ah%m fednk Yariah®Rivalkut
Ani de- 4- net hyl benzyl hydrg;l am ne HA) resin (obtained

Greadmt AoV a1 )oéﬂhe mlulsanvaﬂe ke, ovemppwxsna&ely 1\jjopfusing a linear

4 / The F
SHRR oL 8l AR B 8 0o e SR gyes
09STPA in dtERAitrildE TRe Emnﬂvam%ckam amIgH{ROHPEOkK those
Froc- Ai b-OH, Frnoc-GA@ n(Trt)-0OH, Froc- G u(tBu)-OH,

cPmtBiging lst(rﬂptr?dt@—lweﬁnmolq_deamdﬂomﬂh%i toydiyBess)to @iye 1.5 mg

(PRBE RS/ Bl PRER v BosE g e o J8g to be
af)ﬁlk&f%a@equ 9f 5%. ”EMY@?he fi‘:ﬁfiﬁtﬁ&n a3 s&cﬁﬁﬁlﬂtr%SlMSS’aﬁal}sm

was used at A3. 25 synthesis was carried out on a
gavel thenmoleada \eeighthe DL (i rgiepmentewith tearealesdptedypolecular

with 20% pi peridine in N-nethyl pyrrolidone
Y%ﬁﬁf@gé )30 minutes. In each coupling step, the Fnoc

EQE% 2¢1-Apd 3, dlu 1))VWGhrblik(3028)PNE: @BEQIIBA®Y i N
solutiton o 45M

2 ( 1- Bideehaio pratecras] Emcp PP, 1G1E)) z@rdiet%%h@tnh)ﬂmd%MBﬁm

hexaf | uor hat e/ ydr o nzotr
PR O DB AR A RS SR re et SV, from, Pgplied
BEcty@Emsel FBiterOCi \% Cﬁop}r@& |L§ﬁ1§ﬁl§’&bl§ﬂm@t@}15@ca%ﬂyﬁ (Filoc)
of " NMP - 38 2008/ 039415 °PCT/ US2007/ 020595 ° wer e
chetdisdly. TARIABIAMEBA- rp@mlb@eylbydwhmez &yIBiAAS resino gotdainesd

BB GHeBrbe o Se Lo Corblb e gl Dbl
AP FIRIFRQ FhiRYEESs (obRided)fron ARSI oMYA, ANSIA() 4bed

coupling with pre- actlvated Fnoc am no acid for one to
vene Emohrala-©H, Fvec-Rag(Phi)-Wib meqwlb@% Joeassdhilad) ~§DH Fmoc-

RESHIHT e TP it gk baFmpirly T FRH, fforpidh o
PR &8I, Yirdoy- SH:%t'BUQOHNaNi dhERVRYOEO B dRn @N&&c@@tz-

di chl or onet hane (DCM) . At the end of the assenbly
RbfPr}-0&l @bptnedefr@hé‘ilqvablndten@ FBCRiege.NeApwpt iugksl atr &% hhe

YREEHBE VAL S 5080 TEPhE- S50 b DB P o F0 Rt b
trEREnenERAtR 208 iR With&th IMrrol[IERE (MWAPY (a 30 minute cycle.
In each coupling step, the Fmoc amino acid (3 eq, 0.3 mmol) was first pre-activated in
2 mL solution of 045M 2-(1-H-benzotriazole-1-yl)-1,1,2,3-tetramethyluronium
hexafluorophosphate/1-hydroxy-benzotriazole (HBTU/HOBT) in NMP. To the
activated amino acid ester, 1 mL of diisopropylethylamine (DIEA) and 1 mL of NMP
were added to the resin. The ABI 433A peptide synthesizer was programmed to
perform the following reaction:

(1) washing with NMP;

(2) removing Fmoc protecting group with 20% piperidine in NMP for 30 minutes;
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(0.4 mmol e) was coupl ed using TFFH
(tetranet hyl f1 uor of or mam di ni um hexaf | uor ophosphat e)

w@ clwsasnesl from Perceptive Bi osystens, WArri ngeGNUS100K)20595

(0.4 15 mmle), HOAt (0.4 mmol), DMAP

§%arsrﬁ%\hw1tﬁ I\ﬁp%y‘rl dine) (0.1 g) and DIEA (1.2 mole)
3 oUr ﬁour cycle and then agai n overnight.
(@heuptiRovigh PréfrciPied BRBYARInaScidliovencatddotitteoupe piThél esin
was ca&\ed using Ac20 (acetic anhydride) (5 nmole)
waA doupIEnsyceespinely a@FcordingDigrthe éirqusecen@frtm gte papiisle. PHtepithe

p?ét? eacshf\é\‘l/e rﬁzlea% ra?sréom%%gt tl‘(%elowsg.fﬁ3 u%'shr(]a le?f Fﬁ:s!lréa W
dhﬁém}w%qmﬁxm@ bhe %&&c}q&@h@m@ﬁe (DGM)NaS repl aced usi ng
Boc20 (0.8 mmleg and DI EA (0.8 nmmole) in DCM

over nlAgHte enfiiné theeassemipof the peptider dhaineen thie t4P3ARyiaCpeptide-
azabenzot ri azol -

R R SR NS R

1rﬁ‘9\9}sir%qn Bi s@ﬁﬁﬁ?ﬁ QFBL, Pl&QﬂFQBr %ﬁryxlmg@l %adnrdgmglte)li:A TE\Q rd3in

wmﬁmheegaftfeowasheﬂowm EMFe litﬁocwm @Ha(ﬂtlenmmh) vhs habpﬁd-wﬁ%,

nggmtsg?rgg/tk\gg]uorf ﬁ%grtn? ed froﬁu))ro%ga s(?ﬁlﬂﬁ% @Ftawgg from

Pedgtle a5y ttBasd whagt&g o, RS04 MRS Q{@AWQ%MI ) SHREaAN

over ni ght : Toceavethetltle etlde e resin was
(dimethty chingtyhidane{0xt g)rapd GIEABR, mH@@) farrmte four hour cycle and
triisopr rﬁéhsuane (TIS) (9.5 n / 0.85 nL /0.8 nl)

thegasgig gre The resin was 30 filtered off and the

filtrehernes rQQH{vggrehﬁbéﬁ 2%8ove- Phe BhiPLEroupIRere removed

precipitate s collected by centrifugation. This

frormud@ie? psingltved cyakes ofi3% JBA e BCMhfoa amemoqb pellohinutes Rer cydie
008/ &%9415 PCT us2007/ 82051% ton| gn}’l l.e .and wat er
Thadon e EMpa side SFUpAY Lt Jiriipihe Proces

1 l n m
PRI £-20l0rdyind a0 Sl M0

réfire @ad umentadaswith uPedOBv € Aaqbpn@kmamk-hyl}bxymrlhotnyrllqbdlng)

| t A.8%.B to 7 28% B
pﬁ Whgnelgrrnll'@y ﬁtﬁﬂlrc%ﬁ\ @ﬁ\aée? % ned  from %p@ 186, AStFIHéQD %s‘i&rzre
c?fgemmdsw )€0.6 TRghold), aHb'A@(O% WRIR), CORIIERS BY aadabighl 9@

HPLC and those containing pure product wer e pool ed
nanale)l foo i hirmed after drhjcke bexyt-DHgi e 11ex51arrgne, (ept59gd from

strr-RtrCrembet® Shgebin W 9SPSR Gted SloB ol e
soRAh s Ren sREREROMEL Ty (ESI-MB) analysis  gave

the nol ecul ar wei ght "at 3435.1 (in agreenment with the
cal cullh¢ tde pertisle (Waarcleaded fygn gt regih bg4@ating) with a mixture of

TFA, H20 and triisopropylsilane (TIS) (9.5 mL / 0.85 mL /0.8 mL) for a period of
approximately 4 hours. The resin was filtered off and the filtrate was poured into
200 mL of ether. The precipitate was collected by centrifugation. The crude product
was dissolved in a mixture of acetonitrile and water and purified on a reverse-phase
preparative HPLC system with a column (4 x 43 cm) of Cis DYNAMAX-100 A°
(obtained from Varian® Walnut Creek, CA, U.S.A.). The column was eluted over

approximately one hour using a linear gradient of 92% A:8% B to 72% A:28% B,
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Exanpl e 4: (1-Apcl, A b2-10,
A u(NH hexyl)3)-hGhrelin(1-28)-NH2 (SEQ ID NGO 1) Side
we b@sn3pidt ect ed Fnoc- (A bz10, d u3) PCT/US2007/020595
hGhrelln(Z 28) - Ri nk am de-MBHA resin was synthesized
i) .
| (r)eSAS %'6 1% e?lsA g\oxgr?té{pgr@el? bv?a? %&%O%Agl.n%%%o{}gr?%ngﬁpeoéréc%gns
welrdl afeelfkyil Hyeédathexwmwlhoé&rmm)mﬂ§ pﬁfeepsrbstﬁdt yveréPpdrilatk
Am de- t hyl benzyl hydryl am ne ( resin (obtained
apg &?PNB\?%GOG%Y?@W( toyeivedHmertl depd of mhltUOBdAP)mWfaﬁ assayed

SR BIEEh 1 8 AR s Bere, Mo R R ETAR.
'g_&&dmewlzmmgnﬂb s @te theBiAngs Riefght 63839560 a%lrebm@rl;

Trt)-OH, Fnoc- du(tBu)-0OH Fnoc-Hi s(Trt)-
wFtﬂmbea; mmﬁm&arw@ew9m Fnoc- Phe- OH 20

Novabkgie h:ﬁa!ﬂ'(’n rp)rote@&n FQO@@QW) G@\rél\ia& m&&kadmlééMBm resin
synthesis was carried out on a 0.1 nmol scale. The

wWasTRy N e sigds omer moded nﬁ%dpekwde tSYTéh‘tSF?@ht(OlWlt‘W fogp Applied

N-
T S A W S R e A T
cRé&higtr.3 £ q?hnl@ A’?nlmjrﬁetmnﬂ'lﬁﬁiry]ﬁﬁﬁea%BMm @éhirl Nobéfinedl
mL sol ution of 0.45M

f@a( Wotsbinsherot, iSem Bidge- TAyUP-AL) with s@bsméttxoamépm Immelfgi wen

phaspha e - hydr.oxy- b '
RE TP RE AR (T8N G0 L ARTPAL 6 B a3t usd
vesd Bhoc-AldbHO Fmdé-ia 3%(131561@&4 etidylamrore Foldcla(TandH! Fidoc-
of NMP were added to the resin. The ABI 433A pepti de

Qity(tﬁd)@'ﬂ ferrocwasnpr Of Bokeut OH, Froeclas{for heHt BnocbiierF

HRETALB, 699 SHFOR 85 G, R e
OH Rib@Btained fibth ANBPEBIRAIIAIL PCA/) Uad ekt £208RDA 7 ( Ble

washi ng wi th NVP; and (4) coupling mnth pre-activated
SFmtbcslsamsrmrrw@il aiit bor OfrempbschleuThé Bmlps grovnsawue@smmovwaty

essi Vv cordi.n e .of th
sererent Bf e po i i t‘%@?‘“ﬁ@ STt ol
es&ecoaﬁﬂg&té@a&ewaﬁﬁ Qi gloxa rhmowa@ @rd}lpl\é acBvated in 2
di met hylf or mam de ( DVF) and i chl oronet hane (DCM . At

nlhe selntiorof of hd.4a%k e Afl-YI-hehzattizzolselpyl)- aéZéﬁ@trafmq&wl\m@lm

S BTSSR SR BESLERTS My 4
abtIARESII80 AdMd &t& 0l MLioPBiiRbropPRaHyI i RMDIERS and 1 mL of NMP

approxi mately 30 minutes. The resin
were added. The ABI 433A peptide synthesizer was programmed to perform the

following:

(1) washing with NMP;

(2) removing Fmoc protecting group with 20% piperidine in NMP for 30 minutes;
(3) washing with NMP; and

(4) coupling with pre-activated Fmoc amino acid for 1 or 2 hours.
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was thereafter washed with DMF. Fnoc- Apc-OH (0.4
mmol e) was coupl ed using 10 TFFH

w@ e@siozgaes hyl f | uor of or mam di ni um hexaf | uor ophoBEESMY7/020595

(obtai ned from Perceptive Bi osystems(r) Warri ngton,

1?1' I§esln %rg? g rh%gg:oyr Iea% {cgrd‘]‘n l e of the title Ip e;gtlde

Afer tk@ﬁﬁpﬁdﬂﬂhaﬁh&&dds a@géﬁibtedaﬁhd restrh@:ﬂ; x&@aemc@w}ﬂétﬁlbr@hhg NJkie
Fnoc gﬂ was renmoved as above, The Phi Pr groups were
marj

d:*fé#b)fol iplef( PMﬁ addichigiongthenp(RM) es of 3% TFA in
DCM t T :
Pont | SR SRS ol TV 3, ReY R e o008

rébil wag trbmerwdqaas@actmsfegsemra@ elgh ke At tHBAERA} W43. 8moved
mol e) and DI EA(0.8 nmole) in DCM overni ght. The
usiag 2% RipdDMFdar a3 rmnpﬁ: apolpCFhe resin was washed with DMF. F moc-

7- enzo r.i azol -
’éﬁﬂgéz ﬁOnl urﬂﬂex%\sf fou(g’ op%sésgpﬁalﬁé)(@{r : otlh?' 8r(%°rmamldmmm
h@s@iﬂlubl%gh& ﬁ&!ﬁ(‘b@tﬁﬁi@ﬂ JromARsdeptivedtio t*ex)hs@’ %rruh-é’t&\ AL K (1.0
(O6mm|e) HOAt (0. 6 nmol e and DIEA
nfrolg), Has( é)) rfuppl) 1@Mum3me@thrapymﬁﬁneh%He&>y4ndr\PEA 3.0

bt ai ned f Si gma- Al dri ch
A ST Louis. MO U S A) (2.0 mol o) vas

added TROGrtth6ups! R RerSdlel trioaNSMBE SEAK @BInG \RE Y @3tof 3%
The title peptide was cleaved fromthe resin by

TFAekt Dﬁg[ wihdhhcyalerdastingr @mtbmm@t@ly@muﬂﬁ@ aﬁbe Boc that was

t | si | TS
pﬁ%ia eéér%lg} e bd% ‘6?3?‘ ﬁé?éﬁ ¥ lﬂdlﬁ%tﬁ ragove as €] %ced t)ls1
Bbtdd @)’fﬁ@hnqﬁé AQ0DIEAG0 8 inlrhal@t 8 mest &fé%gﬁi l@&tﬁhm@Q@d raio

of ether. The preci pitate was col |l ected by
nuede)rwésf@apieé o th?rﬁsra@md Fer'ridadheins uging LIC LS oimade), PNAY

et |tr and ter and purified on a
%ﬁ‘gg @b’ébgﬁ%"g C systemwith a col um

(4 X 4Be PNkl F%& ¥NANBEdl u{hneﬁ(zn(lﬁbzsaa PBEONIF @68 30
Varian(r) Wl nut Creek, CA, A.). The col um was

nghutee dlhevesin wamb\mmamﬂe‘ﬂsh ME. ﬁb@hﬂmmmge wab tleavad from

radi ent of 92% % A: 28%
SR 5308 SPER A3d0 OB R Rra e (I 15y Pty
/0@ LRY (NP pBxRSel) 41uldATHe ek Qla Ml threl o aniiNBe filtrate was
fractions were checked by anal ytical HPLC and those

powret dntni2A¢) n]dwfeeﬂpﬂro dbe pregipitate o celdected Ry deyimifitgatipy: eghe

G RREEL B SRy Bea BTt 8 s o

réRPEPRhFRbRIYra8%e 8YPLE!s@Qéh OWRRT AYcoludiH 1811 QB ERSSf Tis
spectrone ry (ESI - M5) anal ysis gave the nol ecul ar

m@wwaxatoo 33@BtainedifromayardafieNelnutfreek, Ode Usad ¢ uThetcelimn
was eFu? l“clil Ser yﬁar&lmate{y ﬁiour u5121g a linear gradient of 85% A:15% B to 55%
A:45% B, where A was 0.1% TFA in water and B was 0.1% TFA in acetonitrile. The
fractions were checked by analytical HPLC and those containing pure product were
pooled and lyophilized to dryness resulting in a 41.7mg (5.9%) yield of a white solid.
Purity was assayed using HPLC and found to be approximately 96.6%. Electro-spray
ionization mass spectrometry (ESI-MS) analysis gave the molecular weight at 3507.4

(in agreement with the calculated molecular weight of 3508.16).
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Exanpl e 11: (Inpl,
Ser (n-octanoyl)17) hGarelin(1-28)-NH2 (SEQ | D NO 6)

w@E@e/0sdaas n prot ected Frnoc- (Ser17) hGarel i n( 2- P8y /UR 0K 020595

am de- MBHA resin was synthesized on a nodel 433A
pepti de synt hesi zer (obt ai ned fromApplied 10

Bi os r o
FI uo?rhzén?/ ‘?ﬁ/f’gﬁ?giﬁ ony V?@r%oc# chéla‘n)eg#gd)l/wA Ez?rﬁ%n :
ofd¥h&le- sékrlmt thy | doeastivd ByrdRatic grbdeduied/BhiApgaue sb nhdse lisaloseal]

from Novabi ochen(r), San Diego, CA, US A ) wth
gensiallyi hegrina®avesf 0. 64 mmol /g was used. The Fnoc.ani no

acid tain a A& ALY :
ascdt R g K EN? ERER ey BRGHART 2R SRR
FrchG_ (Trt) OH, Fnoc 15 d u(tBu)-COH,

Frmc-His(Trt) OH, Fnoc-Leu-OH, Fnoc-Lys m&m
FrocERmepleRy,  (RadeAreh duy, GMH&“S@VWBEWM 282 (SEQ
Fm)c-l%/gl E}S}I In addition, Fnoc-Ser(Trt)- OH (al so

obt a 8) rom AnaSpec(r), San Jose, CA, U S. A) was
usedpmpesandindh, | Aiblie GLENPLIRRSI FhOMaelir¢RES)INIG; QSEQ OID
a 0.2 mmol scale. The Fnoc groups were renoved by
treabN@eht with 20% pi peridine in N-methyl pyrrolidone

NWVP), f 0 ni . 2 h l i
I(:rmc ’é&}‘ﬁ?r iac mf%té"e3&2""'39Qmﬁﬁyl@g‘s@ﬁlg@ﬁ&%ﬁ st o
pre-ggkjyvated in 2 nl solution of 0. 45M

2-(1-H benzotriazole-1-yl)-1,1,2,3-tetramet hyl uroni um
hexaEkampleph oébipﬁh@h@hﬁyéﬁ)dﬂlyh’ bﬁ&l& NOgyol e

cste xaHrrﬁﬁﬁ% o AR Fe RN RESBRGY Bt
of NMRmye fehed AiRhecioBiH 4334)) Bemehﬂ(e 28yNHhe$§EES ID

was prograrme to performthe 25 follow ng: (1)
vvasthﬁ?g3vmth NVP; (2) renoving Frmc protecting group

wi t h_20% pi per (3)
mshﬁﬁ@“ﬂﬁ% I\Ikﬂﬁ r‘l‘ée%zofw 1‘6‘&{9 %Eﬁﬁsz"r% acti vat ed
Foc pR4mhhlegac IéT /pﬁ , Aib:)hGhreBn(1QY)-NH,; (SEGD NOB)

2008/ 039415 P USZOO?/ 020595 The resin was coupl ed

succémpﬂeﬂ@; dbwbr diilig Sexdn-petencybrehedings28)-hdly j(PFQ D
Ig{) %i After the peptide chain was assenbl ed, the
i) was washed conpletely using N, N

dlme Lathpienma Seih6o mAceRaNoBRNFRNSEGQ DOY) . NAik
t e En%ﬁ%f thghg):selr?ggytalg?qtﬁe pelp{%lgg Chg(l n(Qon t he )

t he pept| de- 5 resin was transferred to a
Li.""ﬁ&' T B o 0 A7 ed Ry g BRSNS,
N@shed w t h DMF. F noc-

A selection of the preferred embodiments listed above was analyzed by
electro-spray ionization mass spectrometry (ESI-MS) to determine molecular weight.
Table 1 presented below reports the data compiled during this testing. The purity of

each of the selected compounds, assayed using HPLC, is also provided.
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Inp-OH (1.0 mmol e) was coupl ed using TFFH
(tetranet hyl f1 uor of or mam di ni um hexaf | uor ophosphat e)

w@ clwsasaesl from Perceptive Bi osystens(r), WArrPOQUSI007/020595
UK) (1.0 mmole), HOAt((1.0 mmol),
Dmp&gihﬂﬁﬁh%&&xﬁﬁw&gﬂ?ﬁﬁ)f’%&@&sQiecéH‘éo 430 10
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TFA in DCM

from Sera and Sere using two cycles of 3%

EpIEY C
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partially renoved fro
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@nphAibe0)aGhielin(1-2BINHE
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) 9BiPYe
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eal el ot
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nlml-
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415“56%/‘%'3‘%%%‘?‘6‘35%9;
N\PERPPON RGB! -3 &%

ski || PEQIMACH) using

The R | o

ed by a pet

syntheti ¢

M r?g pep1
son of
proced

o8

res

anallbgou
Exanpl e
G u(NHh

5 to thabg!,degel osed ¢
1 :octaA6y! ) Mith rel(H28)-NH.
exyl ) 3)BEHmeNGwW)1- 28) - |

yensbefd y |

NH2;  ( SEQ |

e3s07ab
D

D\P6.6%5

#12

(Inp', Aib23, Ser(n-
octanoy!)”)hGhrelin(1-28)-NH:

3462.2

(SEQ ID NO27)

3462.3

99.0%

A selection of the preferred embodiments listed above was analyzed to

determine stability, i.e. ¥ life in plasma in a rat model using techniques known to

those skilled in the art. Table 2 presented below reports the data compiled during

such testing.
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NO 8) Exanple 2:
A u(NH hexyl ) 3) hGhrel i n( 1-28) - NH2;
WE2@R0BE13:
G u( NH hexyl ) 3) hGhrel i n(1-28) - NH2;

(Ac-1-Apc', Aib2, 10,

(I'npl, Aib2.10,

(SEQ

I D NO 8)

PCT/US2007/020595
(SEQ ID 10 NO 1)

a u?ﬁﬁ@hé% q‘)%@p%‘&l(’e‘ﬁ%r?%gﬂi‘éﬁd KeBPOYES 1D NO 1)

Exanmple 5: (I np')hCGhrelin(1-28)-NH2; (SEQ ID NG 2)
grg?fe 6T (Tnp—, Ak ,p@gmyl [ n(l 28) -TNFZ; RE PP
Exan'pl e 7 np , 2,

fj YA NN
o

o, VeLife (in haurs)

Exahpl e 8
| NO 4)

R ERATRIN IR, 193&%1@125

(aml e 88)-NHSEQ IRNDB) hchr el |

)-NR; {5EQ 1D

) - NH2;
n(1-28) - NH2:

E
(SE®3 1D
Ser (n- oct

\I(ﬂﬁf,v‘ E’»b%fﬁ}ﬁlle(Ni-Ghexyl)Whrelm(bz
anoyl ) ]23) NEh (SHQ I NOAY) - NH2;

A

10.6
(SEQ ID 20

NO By EX3
Ser ( n- oct

APl 1 Wkt AlAP] Glu(NH-hex
anoybl LGl ptd BRONE:

100
(SEQ I D NO. 6)

(| .
ditJu dll
Qarg Fa¥al

P clinl-28):NEESEQID NQ-2)

[ QM l‘62

L above waj

TOT T AYAY]

25 %sel(

REATASEIV AR T8 A

s anal yzed GER DN ro-spray |

ol Ho
ment s I]l%ted

onization mas

speétrom
Table 1

b (inp’, (BRI CINBYH hexyd)dhGhrelin@-28p |
pr esent edNHe[(SE® IDEPOBE s t he dg

ecul ar @&i ght .
ta conpil ed

dur g t
sel ected

N s t@sd AgroHbeRMIRSNES €3

ch of the
[ is al so

N
Conpound$

conpounds (SRS RN usi ng HPL(
T

30 4A1' )
Mol e Par urity g

fTgS200 //pzauwb
f Sel ected
Mol ecul ar

Purdiby
(Ac- 1 npl,

L Exanpl e # ND Mol ecul ar
[\ei(pt, A SBh-ot oyl 7Balheelingl-€0

Al b2. 1R)-NE, WigrtD Ré29. 0 3419

) NS- ES)6 #1
5 97.0%

#11

(Inp!, Ser(n-octanoyl)”)hGhrelin(1-28)-NH-
(SEQ ID NO:6)

0.7

#12

(Inp!, Aib28, Ser(n-octanoyl)”)hGhrelin(1-
28)-NH: (SEQ ID NO:7)

0.7

Determination of Biological Activity

Described herein are methods that can be and were used to characterize the
compounds of the invention. The skilled artisan would know and appreciate the
variations on these assays which would generate comparable results. The skilled

artisan would also know and appreciate that other assays may be employed to

generate the results and discern the characteristics described herein.

GHS Receptor Binding Determination Assay

The activity of the compounds of the invention at the GHS receptor can be
and were determined using techniques such as those described in the examples

provided below. With respect to ICso, greater refers to potency and thus indicates a

lesser amount

Binding assays can be performed using recombinantly produced GHS

receptor polypeptides present in different environments.

is needed to achieve binding inhibition.
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hexyl )3)hGhrel i n(1-28)-NH2 (SEQ I D NO 8) #2
(Ac-1-Apc', Aibz-10, G u(N+ 3435.5 3434.5 97.5%

wheooplo3B)hCGhrel i n(1-28)-NH2 (SEQ I D NO 8) #3 PECTp$2007/020595

A bz10, A u(NH 3378.0 3377.6 97.8%

R0 LD DGR LA B ML FER LP D) ik R s

eyl g:(a)/ dpeE etpréxsed (28 TdubiAbinkrQcleid abiol hattibally occurring
(1 npl henrel i n(1- 28) - NH2 3434.0 3423.8 96.2% (SEQ ID
nNceiR)acids apd fse, indnde fprGhreglplen (the o) ofNprpusifiod GHR epeptar

99. 0%, (SEQ I D .NQ 2) .#7 (| npl i b2, NH  3421.4, .

P PP e GO RS eh PRF T 0138 ety Pl te

aYPvic8intloBckd iib RALR} N Elohedr: 28) - NH2 3379. 0

3379.3 99.0% (SEQ ID NO. 4) #9 (I npl,

Ai b2.8)hGarelin(1-28)-NH2 3378.2 3377.4 98.0% (SEQ ID
] # ”o‘ A}' , Sertg n- 3506. 2 3505.8 98. 0%

FEI QTIPS B G FIUE RQMBORASN L (SEQ I D NO. 6) #11

(1 NPdorecrilel Mor IPB-réceBRP Tactivd Ceotfounds is facilitated using a

octanoyl ) I7) hGarel i n(1-28)-NH2 SEQ ID NGO 6) #12

rédompinantly bpaesseretqptor3 46 comBnaRly3xpees®eoGHS receptor offers

n [ - -
sc?v(ietra:il ag\yaln)talgz shuc gse éhleg iilityzg)expl\rlele_ls% the( r%cEtholrl?n aNgéerd cell system

so that a response to a compound at the GHS receptor can more readily be
differentiated from responses at other receptors. For example, the GHS receptor can
be expressed in a cell line such as HEK 293, COS 7 and CHO not normally expressing
the receptor by an expression vector wherein the same cell line without the
expression vector can act as a control.

Screening for compounds reducing GHS receptor activity is facilitated using a
ghrelin analog in the assay which provides for GHS receptor activity. The effect of
test compounds on such activity can be measured to identify, for example, allosteric
modulators and antagonists.

GHS receptor activity can be measured using different techniques such as
detecting a change in the intracellular conformation of the GHS receptor, in the G-
protein coupled activities and/or in the intracellular messengers. Preferably, GHS
receptor 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
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/aeql7 (Button, D. et al, Cell
Calcium, (1993), 14(9):663-71; and Feighner, S. D. et al., Science, (1999), 284(5423):2184-
8).

Chimeric receptors containing a ghrelin binding region functionally coupled

to a different G-protein can also be used to measure GHS receptor activity. A
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A sel ection of the preferred enbodi nents |isted above

was analyzed to 5 determne stability, i.e. 1/2 life
wopooplodam® i n a rat nodel using techni ques knomT/U82007/020595

those skilled in the art. Table 2 presented bel ow

B od e r B B B0 o ARt SR R o,
trhhZmdnhBréne0dofhainesihéd uposm e mbraiDlegiots, GMREUINR: Redp

Plasma I h Life (in hours) #1 (Ac- Ian Ai b211,
rQBIQr(SI\IHJCh dxtyacylylarGinopl Teslons agd4an dgyaceilglay SEOPIYD UDITY-

%’n E@%ZB%%)\@h%e% Nléliel%?%y | 2I§ ) h%\rérilﬁg &(}}rotem cgupled

Uﬁs@lﬁ'ah@ biddd i, Ofo exbriplee lhtaindticid) -Hatdat ( czitlan No.
1) #5 (In 1)hGhreI|n(1 28) - NH2 ( SEQ

Pﬁwa%@aasempw@%én ang( Qszgéteml-wéﬂﬁﬂﬁ H(CSEEQW@Q hEDEIZ)bY
7 gl npl, Ai b2, du(NH hexyl)3)hGirelin(1-28)- 6.7
REBMCSEQ 1D NO 3) #8 (1npl, Ai b210)hGhrelin(1-28)- NH2
1.2 -(SEQID NO4) #9 (lnpl,
Ai b2. 8)hGhrelin(1-28)-NH2 1.2 (SEQ I D NG 5) #10
_(_mnhﬂguéﬁtiﬂ;ﬁ_e&rﬂ(&ﬂm anoyl ) 17) hGhrelin(1- 0.6

29) M S 20 Bl s

udd Gdr Bbénpld, M9 Liudhl e effectsS8F GMOfLaNOY bduihiéd hed/bin Gir
0.7 28)-NH2 (SEQ ID NO 7) Determination of Biol ogical
séurdtioni toyidentify ghrelin antagonists and/or to benefit a subject suffering from a

disease or condition such as a GH-deficient state, diminished muscle mass and/or
bone density, sexual dysfunction, unhealthy body weight, loss of motor skills and/or
physical functioning and/or a lack of normal appetite.

Increasing weight or appetite is crucial in maintaining an ideal, healthy body
weight in an individual susceptible to weight loss, such as the sick or elderly. Loss of
weight or appetite in an under weight subject can lead to serious health problems. In
a patient suffering from a disease or undergoing a medical treatment which causes
weight loss and/or a lack of normal appetite, the effectiveness of the treatment of said
disease or condition is contingent upon the patient’s ability to maintain a consistent
weight.

Conversely, antagonists of ghrelin are useful in treatments to facilitate weight

loss in those subjects for which weight loss is necessary.

Biological Assays - Examples

1. Receptor Binding Assay

1A. Preparation of CHO-K1 cells expressing the human_recombinant GHS receptor

The ¢DNA for human GH secretagogue receptor (hGHS-R or ghrelin
receptor) was cloned using Polymerase Chain Reaction (PCR) techniques well

known to those skilled in the art wherein human brain RNA was employed as a

-48 -



10

15

20

25

30

5 Described herein are nethods that can be and were
used to characterize the conpounds of the invention.

wab@sshki4lis ed arti san woul d know and appr eci at ePCHES2007/020595

vari ations on these assays which woul d generate
I T, L.al_s.
SR A 728 Ehuie bl Abe S SR Bl 0

ﬂfa@kmga{éeﬁlatea gthhteding sefueficel HGHIST€3:5' tREFGTGGAACGC
characteri stl cs described herein. 10 GHS Recept or

B ﬁgc X GF Az GonGAT 9amABre - 614 FiG '{/Adﬁ*TﬁhAeTA CTA
R RTEC 0 & A A Sk GheBt 2 kR TR Lo G8e8®

PRSI, lked U Al h%@x@mr&ﬁlct PhOMbREIGN REethe WCRYM tvbctor using
respect to |1 C50, greater refers to potency and thus

ergmad:aéééorang Klé%(gbhamaﬁfrgmtlnvlgom@;d@dlslv@ QéhUéxfe) The full

el Pt SHR e s SR B oS v R

3@%%&1@&& h@ﬁﬁlnpﬁr%é@r{@t Cdrlbal], the USPA. ). ETNd HIRIRTE RaS trasbibdied
envi ronnent s WO 2008/ 039415 PCT/'US2007/ 020595

intnchei@bineseoharestempiaey cdklihe, XHO &Gt @rmdf)bbr iAniegidarc & pe
o Sl PR o RSB D SHibl BT SEPH GPEHER paprye

nft¥edés 5& B&kcrib¥aGh §VigleA G di alaﬁgl @1'9?73 11060280, dirflle cell clones
exanpl e, the use of a purif GHS receptor

spbly;qxppssu@thpm@d%démtwhtaemdm aebntunmeeangcted célisgnown in

tural l 5 Acid h t r oduced
ing R FEL IR0 BRoR Snereed G a5 g ana
R GBRLAN p ﬁﬁwty%o&gmgwlagﬁw@ﬁ@l(pgrcﬁégéd HIm GRESPGRAnd

active conpounds is facilitated using a recombinantly
Igxpl B¥sEd.A.pceptor. A reconbi nantly expressed GHS
receptor offers 10 several advantages such as the
ability to express the receptor in a defined cel
1 1 S8% response to a conpound at the GHS
receptor can nore readily be differentiated from
r espbiesbsanat f@thadioliganddphding stuiies ceix daphd, warb @ragei@d by
receptor. ca he ex a cell line such as, 6 HE
5SRO LA TOHE oL Rk b € 1Es L RyAg e omb e
d}%cx%% R iRYbRR z@m epi%étcsm 50 B0 Pfis-Welah R BrA®mEAMBly&6hd
line wWwthout the 15 expression vector can act as a

(Brkinraof,. VSstbeni MY, LkﬁA¢cn’wp®Um1gs6 rfod bpwig 153HSanésepT1@r
activity is facilitat usi.n P n.the
R ik e BRI o BT Blaf Fivg g
(@bl @bts Were 1894 h@RPRUBES 50MMUGR-1RCT doWialdin S 28 nfhe MgCl
neasured to identify, for exanple, allosteric

and 0.1% bovine serum albumin (BSA). For the selected assay, aliquots of
approximately 0.4 ml were incubated with 0.05 nM (**I)ghrelin (~2000 Ci/mmol;
Perkin Elmer Life Sciences® Boston, MA, US.A.) with and without 0.05 ml of
unlabeled competing test peptide. After approximately 60 minutes at 4°C, the bound
('BI)ghrelin was separated from the free ghrelin by rapid filtration through GF/C
filters (available from Brandel®, Gaithersburg, MD, U.S.A.) which were pre-soaked in
0.5% polyethyleneimine/0.1% BSA. The filters were then washed 3 times with 5-ml

aliquots of ice-cold 50 mM Tris-HCl and 0.1% BSA. The bound radioactivity trapped
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#8

(Inp?, Aib219)hGhrelin(1-28)-NH:
(SEQ ID NO:4)

040

0.02

#9

(Inp', Aib*$)hGhrelin(1-28)-NH:
(SEQ ID NO:5)

0.37

0.00

PRERTT

Lnlan

#10

(Inp?, Aib?, Ser(n-
octanoyl)”)hGhrelin(1-28)-NH:
(SEQ ID NO:6)

0.44

0.05

#11

(Inp!, Ser(n-octanoyl)”)hGhrelin(1-28)-

049

NH: (SEQ ID NO:6)

0.02
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wei ght or appetite in an under wei ght subject can |ead
to serious health problens. In a patient suffering

WO c@mi03940F sease or undergoi ng a medi cal treat neO/USENOTHR0595
causes 20 weight loss and/or a |l ack of nornal

LapRERIL ..t he glif egld veness of the treatment of said
—m—sease—m—cmrolf—tly'i—mr’ﬁ s contingent upon the patient's
2ADin| viidry G REBIptdriddliAe ClaASdeghil@niCa? Weib@izhtionlConver sel vy,
antagoni sts of ghrelin are useful in treatnents to
faci The eregairg GRIO-KL osls iexpresipgeths urean &SHorecqipt iere

LAY oL PR B DO AR 63 83

theHEAIKIw&E | thén @4EHe@SS ititds tH;»ecehmmghnbﬁcoml vasied Gells were
receptor The cDNA for human GH secret aglﬁgue recept or
 r¢shpeaBdR iorHagkfsdluffered 3gine eelemroﬁBSﬁ)anr é@f thls |flﬁgrescent

h
5 THBLE SITPRR 1T AP P ROONGR 5 Sr I ERRCR
il’{@ﬁatmm!?m Rfra2AM fbBaboiB2A M8t 304bbat 25 °C. Unloaded Fura-
PCT/ US2007/ 020595 tenplate (obtai ned from

ZGMJWBEIBIIT(CWW bPaﬂ@ﬂ@@@“ t@ie imf@sﬁxay\d t}gefirel spsperisfong were
fl Ki full-l
xﬁr | nee‘gs %)g. spgptrc!ﬂ% rome % -F%gieékﬁ‘n%\ % éB@ 'ﬂ%yg e]glple?nn %SUIPPEd

CQGG%Q@%%%C@H%%@ a WATAOETRAMIAE Auv&aerholdet.
CTGTCCA-3) and Advantage 2 PCR Kit(r)
Aftev aqhibiyeorf toBA CCIZ,dm gbtelin )anaISgSPuIel@ atlded forGneasuregient Pf

d int CR2. 1 t
e G gPRAT TR o B PP ) P BBl AL RS re 340
a}\@ 16 129 e{égF\;Se)chv r | g %rea%un lgheS a@io)mt &h @Zaf+ Uhéasule@ VAN

human was subcl oned i nto the nmanmmali an
uackmles sf agmnwemnmty pteDNAted Peptideawkilel afidceeaba iprthe amount (or

t d, CA Th | id
ik B CPE Bt ot DR e Priek At 0SrS PR [ e,
CHO- 6gm$ HiOMa0RE nkb)(hd%n?crrﬁ&ﬁﬂdsjr chFE?(arqagleﬂ”Zt 81h&d 4 were found
Col l ectton(r), Rockvill A.) using known

tealhdiitamtqghoistivatieity armludgme;masceg@scrl bed in Wgler, M
et al., Cell, (1977), 11(1):223-32. Single cell cl ones
stably expressing the hGHS-R were obtai ned by

zg.qh@g,toi@}gRH@%@@E&ggmcel s growmn in cloning rings in
medi a supplenented with 10 % fetal bovine

ser uhs andell knowh so dhevart, ppmpoatds roonbatesied goothgir ilitt to

sUnélSaE( r%[lgpr%?sergle;sre%?cﬁ I%%lo’() r(l%éghg\g%ri],q{. etl a§., Lz?el Saczr;rgdes, I(\M%),

54(18):1321-8; and International Patent Application No. PCT/EP01/07929 [WO

02/08250]). In order to ascertain a compound's ability to stimulate GH release in vivo,
a selected compound at a dosage of approximately 300 mg/kg is injected
subcutaneously in 10-day old rats. The circulating GH is measured approximately 15
minutes after injection and compared to GH levels in rats injected with a solvent
control.

‘Similarly, selected compounds may be tested for their ability to antagonize
ghrelin-induced GH secretion in vivo. A 300 mg/kg dose of a compound of the

instant application is injected subcutaneously in 10-day old rats along with ghrelin.
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1B. GHS-R Bi ndi ng Assay: Menbranes for radioligand

bi ndi ng studi es can be and were prepared by 20
whormsganizati on of the foregoing CHO K1 cel | s PCT/US2007/020595

expr essi ng the human r econbi nant GHS receptor in

bout ice-cold 50 M wi.th a Brinkman
TR AU ERer X e T AT 15 TR bt AR
cSBbdrbd@ €H 1QEls aDAttin/d Ge SREIORKISIN élibx@: honpgenates were
washed tw ce by centrlfugatlon (39,000 g / 10 m nutes)
and the final pellets were resuspended in about 50 v
Tris ) ] 6532 25 and 0. 1% bovi ne
ser uftrafrol A gttt sel ected assay, aliquots
of  @RRIR mamta&{ yh&wé tdﬂnc%.{ee as&fcuaaﬁm? abigt iﬁ'l&@\Q?ngEMC
(1 1)ghrelin (-2000 G /nmmol; ~Perk Elmer Lif
efﬁprymg:les@lpj¢qts Bxﬁktl@g]frormtgpsttsbp&ea.s) Coinpburgds cf metlh@mlor@ca%

b%lﬁ‘b:‘ftegx oﬁ%t%r@n%glerf& tte t%g;tr%gtctog%toul?cﬁspt I deﬁzas'tar\lc emptymg and

1r(tés%ﬁéli)tﬁn§1€u§u% WB s A8RAbARBW. rom the free ghrelin by
rapi d [tration"through G-/ C 30 filters (available

fron1BrandeI(r) Galthersburg, NO, U S.A) which were
ke :

— : s testinldransit 1) 5. allquots
of i
i 'gl'gece?@{t/tﬁf 3%%?&&%@%9@9%%%{6{ 2= E)rej}-]lgg&c&@HQQO the
irlRGht 0SS 7¢r0RES8m! transit ey bé tdndnstedvat swhptsedlybgrogpnwia
spectronetry u3|n a spectroneter from WAll ace
elgRI(aLs are (f%ﬁfqdhf(@f §Brar yma Ziﬁ@rmé‘ Fegs cacsers [0 Wﬁm Native
gl‘(‘%ﬁn det eltegeshal o3 uptcﬁﬁ’t‘r‘c;l' Ah (122t d@he 6l 'aﬂn@x@b&@x@d' )
t presence of 000 nMghrelin (available from
aBBtHeen{dr )test Toubj@tsce, APhroxin8eli. Yiver ormtthe 4fter athe initial

125l relin bound. 5 sel ect | 1 f d
i 06 et B se S P Moo U0kt o B el i
a%&%rga 35 wsSed %g&@ ba@ogﬁ%geaﬁ Wdes Afdr 4 eaa%ately an

conmpounds are repofrted’in 3 present ed bel ow
aEf ABbrial 25 -miReee he nesBsubmhctsg:ré(isacvabasﬂeBy tavic@elupttrednd the

srpﬂé 1q?%grqgs rﬁnﬁée%l( meée .?erﬁ_t %Jl\c!gﬁKtli e]%% 1sslg1lé/elxsure from the
?%mgl )3)hGhrelin(1-28)-NH2 (SEQ I D NO. 8) #2
c-1-Apc', A b2.10, Gu(NH 39.99 10.92

2C(ii). In vivo study of ghrelin on gastric emptyin

Compounds of the invention can be tested to determine the effect of the
compounds upon gastric emptying. In such a study, groups of eight male Sprague
Dawley rats (weighing 200 — 250 gms) are fasted for approximately 24 hours with
free access to water. Native ghrelin, a selected ghrelin analog and control compound
such as metoclopramide are administered intravenously to anesthetized test subjects.
Approximately five minutes after the initial administration of native ghrelin, the
selected ghrelin analog or the control compound, a 1.5 ml meal marked with phenol
red (0.5 mg/ml phenol red and 1.5% methy! cellulose in whole milk) is administered

to each test subject by esophageal gavage. After approximately an additional 20
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0.12 0.01 hGhrelin(1- 28) NH2 (SEQIDI\IOl #5

49 BT R L A R 4558 YRR

&N atftd iddiNBuallypubrizdd. uhBlisiddaBsheRoldéd in the stomach of the
hexyl ) 3) hGhrel i n 1-28)-NH2 (SEQ ID NGO 3) #8 (In
gt 59

tol prbjeQishickntakted @nd p@RsUNspEctAphomezicall y%@ waye
&bnp Ai b2.8)hGhrelin(1-28)-NH2 0.37 0.00 (SEQID
5) #10 (lnp', Aib2, Ser(n- 0.44 0.05
0Ct afPYthdrlehbBERERS, | bl 28 ki 1 P D4NB) ratsldweighi
(Inp", tSerrle(Z()rflj oct anoyl%?) hr relaler%:PQé;S) 0®4r9 0. C?IZg "8
200H22503f63) fe @b ior aproxiv@te0BIgI@BOWith free access to water. The
PCT/ US20Q7/ 95 unctional Activj 0 :
AGEIR 1E 1O w%wte?eau%wﬁe%@sf Bl 4 doses of native
gh&ilﬁ%@%klh&!e@%hfeﬁ;a%ﬁal i A fr&raf gpRdkirhbielyf 87 8aRike3 g1 SR dfl
I's expressing the human H recep tor wer e
pherroll est malrkby nitrientratal @5 ing/ral p@meﬁ%rED&All Ph mmyelatfélulose in

buffered saline sol on. at 25
whelsmifldh l'ﬁlﬁqrqsiﬂe%rg'&ytoea%faﬁ ff’tf&atar 3o Shpr SRy 15

nﬁﬁLlltE§, th€s&bjects are sacrificed by cervical rupture and, after clamping the
pylorus & cardia, the stomach removed. The residual phenol red in the stomach is

extracted and measured by spectrophotometric methods at a wavelength of 560 nm.

2C(iii). Effect on POl in rat

A 3 centimeter laparotomy is used to induce gastric ileus in male Sprague
Dawley rats (weighing 200 — 250 gms) under isoflurane anesthesia. The abdominal
muscles and skin are closed with suture and the animals are allowed to recover for
approximately t"WO hours and forty five minutes. At this time, vehicle or selected
ghrelin analogs are administered subcutaneously to the laparectomized animals.
Approximately 15 minutes after administration of the compounds or vehicle, a
phenol red marked meal (see above) is introduced into the animals. After an
additional approximately 15 minutes, the subjects are sacrificed by cervical rupture

and gastric emptying is measured as described above.

2C(iv). Effect on POl in rat in the presence of morphine

A 3 centimeter laparotomy is used to induce gastric ileus in male Sprague
Dawley rats (weighing 200 - 250 gms) under isoflurane anesthesia. The abdominal
muscles and skin are closed with suture and the animals are allowed to recover for
approximately 2.5 hours at which time the laparecotomized animals receive a

subcutaneous administration of 4 mg/kg morphine. Approximately 15 minutes after
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WGo2008/02940  Cel |

resuspended in Hank's buffered saline solution (HBSS)
for loading of the fluorescent Ca2+ indicator

cells/mM were incubated with 2 M Fura-2AM for about

BT ROt o IR Wy

sEHERRBSISON 0 RN Bp ﬂr@ct&rﬁﬁ&ﬁfaﬁxﬁrfa@d IA@pftbmmately 15 minutes after
spectrof | uor omater (model Hitachi F-20000, Tokyo,

aslawaﬁyaheq af q@p eempayindp onvehiglpndeipheral qurmﬁée%éﬂéﬁle gbave)

ature-regul at ed yvett e hol ,
EiioRrsRaREOR hiah A0 R oA PeRAiLy 1o b G
sﬁ&éctﬁ@ﬁsééﬁﬁﬂ@atbyOEervkd’ltrh@fil@é |ah|dl %ﬁstﬁ@%mpﬁiﬂbg li§ ARbJuGHY as
The excitation and em ssion wavel engths were 340 and
dedddibehgbovespect i vel y. An increase in the anopunt of
Ca2+ neasured was 15 indicative of agonist activity of
a tested peptide while a decrease in the anount (or

| aCkZ@{{V), @%@%@%@%a@nwm Gabledéhcobf AbipAGRNI St
activity of a tested pepti Using-this analysis

met hdythle Smm@aﬂ@emfatsﬁmmblreszoq 230 g@s)anetive apeutinegng
t.o exhlbltfg onlsli1 ct|v1tt1;lthet hrelin. . th
AAREERTRSPN © TpIPhie, A PRSI 42 MR HEL TSR VIR e
nbhink %NY@le loPsdidd@d@hlelin Gﬁémé%léi’éjeﬁinﬂﬁﬁétetb@ suB&#A@olsPf to the
their ability to stinulate or suppress release of CH
anmnalrs v & ppBedheatrlyhi, nRIuteH afmr adni_mlfs@at@cu efnthescon(pbgads) or

VRBI FQO?}) é%rfg %a]y% % se%) %mtso% 18 e|E ;iarfu%ltali O trer

ASERit AL agpr%sam%%n ds smamek | fhY duBjesit ahd stk Bicdd by QbRASE
in vivo, a sel ected conpound at a dosage of

rappresadigastet ymBehgmpskapasiged oy destribdd abayecut aneously in
10-day old rats. The circulating GH is neasured
approximately 15 mnutes after injection and conpared
20 st u?g,et\,glghp rats injected with a solvent control.
imlarly, selected conpounds may be tested for their
ab| I Ltgyncﬂafoameagmrtzrerec@@org b the Ipmsqfrndwetior@élnsk@é%eqdl fon

|vo 0 se 0 nmpoun
alnng htuPé?Bpﬁooga'{’T‘?%‘ n]’%%'t é”c?‘ b g}‘?@of?s e ifgjlowing
prOed@Xs Olkhe 'sRilRd 3h Q‘[kgax’f\"wtéﬂllcgl%ﬁcﬁ'l/ It it ro&'—é&urey@mllar to those
2008/ 039415 PCT/ US2007/ 020595 The CI rculating GHis
debrzihedrbarsinrmeayalpgusest itnzssal the eearphtiie gsmpéurels of thiedrvention
and levels in rats injected with
L@’ﬂ?é‘?"dﬁ‘r‘%‘% /Or%ﬁ‘?_lﬁ Bt upon gastroi nt esti nal -
motility 5 Ghrelin has been shown to increase gastric
notility and i nprove gastric

2D(i). Acute feeding experiments (fasting)
Male Sprague Dawley rats (250g) are housed in individual cages and

maintained under 12:12 hour light:dark conditions. The rats are fasted for 18 hours
prior to the start of the experiment with water available ad libitum. At time 0, the rats
are injected subcutaneously (sc) with selected compounds at selected doses, for
example, 500 or 100 nmole/kg, or with vehicle, and are provided with food.
Individual food consumption is measured at about 1, 2, 3, 4, 5 and 6 hours after

injection.
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enptying in subjects suffering from gastroparesis.
Conpounds of the invention can be tested to determ ne

wo b@smesfsext of the conpounds upon gastric enptRCHYSENT020595

intestinal transit using assays described below 10
2C(i1). In vivo study of ghrelin on intestinal transit
The effect of native ghrelin and a peptidyl anal og of

200N ehbite BeERE diRginteatsthe-faitiig) ant i nveiton on
intestinal transit may be conducted. In such a study,

gr oupkleofpragigyfawilen sata(B0ghgreehoyssd iapipdbidushtcagsy o

hoyrs with free access . to water. tjve relin
iR Sordr g Mo T ab o retn RO paRl R e o
1iBER Mr&lgBbRChE Bxpban@RCAt b D 2RElra b irfdeRid@E Wath compound
Approxi mately five mnutes after the initial

ahdngeniof teftheri & prwle/kghoe [with, vehige. s &ddivitled fapdilcongumption is
control, . a harcoal .nmeal ,.is . adm nistered to the
gt aispede by S aEReLLare gt de ot e
approximately an additional 25 m nutes, the test
subjects are sacrificed by cervical rupture and the
onfcdegdingeexperimenied. The di stance t he charcoal

rve d_i mardfr t he 0 | .orus, . ii). In
Ui ool spRare RN gl er Bowh i REhebi satsis B
n%aﬁai.h&y &RLEO 2. FRMoRE lifRRAd cbitifGHseWith otk TBoL Tah& Claterf

compounds upon gastric enptying. In such a study,
agaiblesid dibiten gitte rmtd &e Specayiudx/day5(08RWIL20P, arat 3600ke sy hithy
200 - 250 gns), are fasted for r oxi rat el 4 hours
e M R B A AT R g e
f%rc%hé[&npﬁﬂﬂ!a%@aggreﬁggﬁf_0| conpound such as
nmet ocl opram de are adm™ni stered intravenously to
anestheti zed test subjects. Approximately five
mnutes after the initial adm nistration of native
AgimIRISIion: he  sel ected ghrelin anal og or the control
COMPBHRHAN aRaldgPcal bePBAhuIRE KRA aWniistdBE ROk s3edt @ing Ored
ng/ M phenol %ed and 1.5% nmet hyl cellul ose in wholeée
gidakde pmvalddi rah edleg with tedoiquee stellskigvecin tlye art. The

esophageal’ gayage. After appyoxi el.y an additi onal

paRferrecgout %ﬁ@}sﬁgmsnsp&/fﬁﬁza@g?}?%ﬁ%s@smw&Plé@?‘md
rdldfest @8 ttar$ER) Bl 1A CHoP PREIn{aQBRaI0NINGRISMASA in bk Gre
and the stomachs renoved and individually pulverized.
pidwidede §i, dioal expinpleo Remigtoi'n PHaenageudirnd cfviendes t18e Hdégwn, Ed.

bj ects is ext d . .
Bk VRO TG PO a0 AT, SHERGEH P gaon e Bk
aRl RE6I&X RRkdITBRLI®y, 1HF OURE, Whh 6f GRich TR Rershy RABoIARM 18Y

rats (wei ghing
reference.

Ghrelin analogs can be prepared as acidic or basic salts. Pharmaceutically
acceptable salts (in the form of water- or oil-soluble or dispersible products) include
conventional non-toxic salts or the quaternary ammonium salts formed from
inorganic or organic acids or bases. Examples of such salts include, but are not
limited to, acid addition salts such as acetate, adipate, alginate, aspartate, benzoate,
benzenesulfonate, bisulfate, butyrate, citrate, camphorate, camphorsulfonate,

cyclopentanepropionate, digluconate, dodecylsulfate, ethanesulfonate, fumarate,
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200 - 250 gms) are fasted for approximately 24 hours
wth free access to water. The aninmals are injected

waesusameously with either vehicle or varyi ngpdDEER0T20595

native ghrelin or selected ghrelin anal ogs. After

FROLEHREE SRR, il DGR | s

HyRtdalborig€! |hgl:h@51%rﬂlﬂ'e 1Qym%ldﬁlemi K))drb@eﬂ\dfﬁsﬁlf&{a&r eﬂctate,
orally to the rats. After an additional approximately

nlaeatem metherssulfdnetes @b]ael@thslelms@fosrat@r inidotimate, bglxataéer vRagpe,

ture an ter us_&.ca
St e S T R e
t%ﬁ@%c%%at@)@s LR 86l BRdkARARUERIbARY salts such as ammonium
spectrophotonetiic nethods at a wavel ength of 560 nm

silfs, 24l mietal saltf febtas sodiEORNd potlaatum\saetsmékﬂlmﬂe&rérmetal salts
| aparotqny is sedto,indUﬁ? strl ileus iLn mal
n

Ut A5uSHBRWBY FRERTRL B oyith segnibrse g 2
dlcﬁr@foh%fﬁ%n@&%tl‘@ %@t}?rl -DIfIGcaAROMAdNRlts w'f&lsaﬁ{lﬁ}qac@({bdsuéﬂﬁ h@
sed with sut d the animals are all owed
argigiow end fysine. appr oxXi rratel y two hours and forty fi ve
At this ti vehicl e sel ect ed

m nut I
el G REe SEh AR P B AT g of and
t A5 ARe
g R o e son /Tt rtedient
adheristbred edallypaskeshsperalon (e be plogpaeey dcsordimgrto decbriguésmvell
the ani mals. After an ddi ti onal approxinmately 15
kepwntigdhe pnhof QHHP@E%‘@C%?}@%WPW@e‘EE%W‘&? Phpdprystalline
" ,%ar?ﬁ I JRASW &4 &Sp rdghrgrd
lﬂg{)/% 6 g?%% L %ﬁ@&%hp%&lﬁ?n ratwl n theeq‘g?%segnce
modthytoiphsa es A Jiscedityi edtaeder | ampasmermyrsvfevgsr@d agents. As
i nduce gastric ileus in nales Dawl ey rats

inreri5HR Telgassdeplets PharmrRytic 5 [y G908 UCPRrr Line
cllhgos%btﬁjigmﬂ%hom&l &?rcﬁ"}g Og%%élﬁ‘m%fegra@é mgct&e ad Y bHher

the ani S are a to recover for
eaflpients, biredeed, yxtehderd) m@msagamtsmﬁnﬂnrehtstanmurﬂqelts

I to d I t
al‘;‘ﬁ?%%%{fwa%”feé?pyo%?a”fﬁ@?wgo‘?°me' RAOTRIPB M CEIRPRES !
fm B utions 29 saMQ % %Wg&g%@é 1P§JéhU{5%QQ>?}4eQ?sQ§§§e
recel n e nor phi ne, i cle or selected ghrelin

;ﬁmwagsesar ﬂosaqhnrpm i $>t<mn®drs sabentaacee duedvylleﬂmhfy hesmploying

| apar ectom zed ani nal s Xi mat 15 m nutes after
fé\@fﬁcmbga%aatd/%ﬁma%oym@%%g?}ﬁﬂggarr FiE 8" The phenol

red @'M&ﬁ% tgg ma§ GRo B QYRnidtSred H InPAWGRHs1) MSh bOEGs and

animals. A an’ addi tional approxi mtely 15 m nutes,
ihfugion), intraperitoneally, subcutaneously, topically, with or without occlusion, or

intramuscularly. When administered by injection, the injectable solution or
suspension may be formulated using suitable non-toxic, parenterally-acceptable
diluents or solvents, such as Ringer's solution or isotonic sodium chloride solution,
or suitable dispersing or wetting and suspending agents, such as sterile, bland, fixed
oils, including synthetic mono- or diglycerides and fatty acids, including oleic acid.
Suitable dosing regimens are preferably determined taking into account

factors well known in the art including type of subject being dosed; age, weight, sex
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5 subjects are sacrificed by cervical rupture and

gastric enptying is neasured as described above.
WQa{s)p394Ef f ect on gastric notility in rat in tP€r/US2007/020595

presence of norphine Male Sprague Dawl ey rats

g}@?ﬂ‘% CSaP %%nqo tion 83 awf %\ggii:’e% ggh%cre | eeota a Ubgsgrat)&: musfenaq?d

hepdhét ﬁﬁctﬁfnt@frthEesGB}b&l e diRed B@JcpmrﬂetheVyﬁlﬂth@ﬂae @fpound
sel ected ghrelin anal ogs are adm ni stered

eswhyedaneously to the aninmals. Appr oxi mately 15

' d t rat f
Vehi CRBmaLPEHEREM Mg e B S L AR fre fonee tha
yidMs' @ Gedithdilt oxidd§ r ulnem tﬁeﬁuﬁé‘rnﬁged ANthadehetids@P e drug's

approximately 15 mnu e subjects are sacrificed
alpgilabiity ite ahrgetl Sitesuy ptThrsemanldesg astansiderstipn \oif rifje whgribution,

ured s.describ aboye D., Effect u
CBF GRS Gl PTG Ot SR | BT SOF 61 ¢ PP e to be
bEWe@beP%cp?@Obr?gd}g(e@%&kﬁ&t%&rda an effect upon food
i ntake and/or bo wei ght according to the follow ng
20 pGbratid anelsgs camebeslbmowdedj in a kithebuah fa kiotypitalkyncomtaifeadn
procedures, si m lar to thos descr.i be&herel may be
SRR ORFOHES & PHE® PSP SR I AEgh QU AEED forpfentains
sh%\(‘ggy A8t lép &VEQgﬁil b Rh YH/2C0e RS it BN be obtained
Acut e ee i ng experl ments (fasting) 25 Male
vBfenagdonénifberet ¢y a saltjet @%ﬁggx)egmlmmm‘wée dthI’BSIll’tJdl6\/tlrI1h§al| day,
cages and i nt ai ned de? %t# ]k% hour I| Ié
dt‘é‘ﬂ&lf}lelcahrée ‘E”i‘%{‘t’ Qayzir Ereferahileg tcfP“tié‘SHH %“"“fJF‘i sptiRg
tlltlé“gsest;f hd d&fa%é REmay ea{léazemesmm@ aMétt 8hd a%aanh&m 8f Asbage
Ibitum At Tinme O, the rats are Injected
febiowe gaken ugdry spemf)ed\mﬁerpesea ected conpounds at
sel ected doses, for exanple, 500 or, 100 nnol e q, og
wi t hTheHvention hasbesp 8655?% ifeg HipstrRtive gnneggand it1s to
!Sggljst\éb&i Aieqaqumggsytwmm R beéh ﬁé%%ﬁéﬂdéi to%ta Rithe hatute
, 4, 5 and 6 hoursafter injection. -
0P OB OOk &ri fRich/ ralE20 thdn G2 ObSatior2 [I)bwomlﬁcrm&rg me@dcamgns
experi ment's (non-fasting) Ml e Spr ue %V\Ae ra%]‘s
ap9 sergé)tloa% &f tho REcaent iyenyali ajs pessiPledn ng&dt

i &L okl tdl Pe mu&séow @ﬁaf daliltn GRNGbbd 8Nfhe dppethcandhida R

I's aval [ abl e ad bi tum t hr oughout the experinent.
itentiormaPbe pdaehcedib&ean& tharj ecpenficelly destdibedonpound at
doses, of either 8 | e/ k vehi cl e.

| ndi Vg BaEntr B9 FCiEpiyd ]llffllla ?] rqf%rre\:lc\f toq'lerem represents knowledge

that is available to those with skill in the art. All patents, patent publications and

other publications cited herein are hereby incorporated by reference in their entirety.
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measured at about 0.5, 1, 1.5, 2, 3 and 4 hours after
injection. 2D(iii) Chronic feeding experinents 10 Mal e
weprags1PDawl ey rats (250g) are housed in i ndi RETUS2007/020595
cages and nmaintained under 12:12 hour |ight:dark
qugnql |on$ with both food and water avail able ad
Bt URMSTAR rats are injected 3x/day (0800, 1200, and
1600h), sc, with conpound at various doses or with

venh ?.l K B%annQ@%ébmsdoﬂga};{%Q%f tg%l'}ﬁ Ight and  food

consunp |on are red 15 A n| stration

o PR S R MR DE B

with techni ques welA™RAOW T-A“UNERart. The preferred
route of administration er(é)ures that an effective
anount of conpound 20 reaches the target. Quidelines
wWhereiphar maceuti cal adm nistration in general are

10 provided in, for exanple, Rem ngton's Pharnaceuti cal
Sci eﬁqﬁd;l Bditien, Ed.  Gennaro, Mack Publishing,
1990 em Pharmaceuti cs 2nd Edition, Eds. Banker
and thsﬁestbMaomceActDakWa,,Avlan"ﬂuor]!@go both of which

anal 03¢ o eGP BhahSHOR. £GP ouQRel HoplslOn )
dINRIHTRG SEhOaL) Yeer@ROGRY aﬁh@c@ﬁ}h@lzl ok TENIdIE( é}@; @)

ter- “or oil-Sol r' di spersible products |nclu
15 Gt@)aventl onal non-toxic salts or the quaternary
ammoni um alts faorned from ina?rganl C. or organl aci ds
'S

or bASds Phescffple O Juftiy YA s2ReI TR, SBek ‘e HoE
(Jol, , ,S?dXSI‘?Te BG! ArRddirt;i AR 5§, LS such as acetate,
gl

pat e nate, aspartate, benzoate, 30
benzeheienh Jaates, All, ald, Chd, @e, Hiat \NlatNya, Bhd, Ttoe Val;
carrphor at e, canphorsul fonate, cycl opentanepropi onate,

?I gl B8R Abudraehs Al Alatdy. Tor RE¥ds ul f onat e,
20 UNBLAL Sy, DhgsDr’nV,\gl-}éggr/ggﬁgﬁi@ 5&? @_é Wéxoﬁ9595

al ucohept ano : osphat’e em sul f at'e,

hept ahoaiGly, haxadnbaAeg, Admydrsppmabr Ddg, Gimy diyeb©atriod IN-

Cﬂfédr oi od| gize3 gdr oxyet hanesul fonate, | actate,
(EANREEPNG@E Ul fonat e, 2- napht hal enesul f onat e,

Ni COf E% & ALXP AR, 2 RAIOALE B-Papﬁ%i PR x2 REESHd }£2-

3- phenyl priopi’onat e, 'pi crate, pival at e, " propi onat e,
TaueG-THat e, 5 tartrate, thiocyanate, tosylate, and
25 UNICRANREAAD, RES Gsp ot &, SUCh @s ammonium
Ais Arg, Apc, hArg, Dab, Dap, Lys, Orn or HN-CH((CH2)~-N(R2R*))-C(O);
A2 s Val, Abu, Acc, Aib, Ala, Cha, Gly, lle, Leu, Nle, Nva or Tle;
A is GIn, Acc, Aib, Asn, Asp or Glu;
A" is Gln, Acc, Aib, Asn, Asp or Glu;
30 A'sis Arg, Acc, Aib, Apc, hArg, Dab, Dap, Lys or Orn;
A is Lys, Acc, Aib, Apc, Arg, hArg, Dab, Dap, Orn or deleted;
AV is Glu, Arg, Asn, Asp, Dab, Dap, GIn, Lys, Orn, Asp(NH-R?), Asp(O-R9),
Cys(S-R%), Dab(5(0)2-R¢), Dap(S(0)-R?), Glu(NH-R?), Glu(O-R%), Ser(C(O)-R),
Thr(C(O)-R"), HN-CH((CH2)»-N(R"2R%))-C(O) or deleted;
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salts, alkali nmetal salts such as sodi um and potassi um
salts, alkaline earth netal salts such as cal cium and

woragaesi4ein salts, salts with organi c bases sucPCEHES2007/020595

di cycl ohexyl am ne salts, N-methyl-D glucan ne and

sal t a r ne and | ysi ne.
10 ref% P‘Sfj g‘sb %ga’l}%m%ﬁ]i stdgfrg usi ng different
rout e® it Ngd A@H A, AbalArdHArg TubAbap, WBR 6F el by
transdermal and transnlicosal | nj ection. Active

i ngr édiighyssAcadi, ﬁlPStPég/éuﬁrar%bl QaraQraOs@@?jefhm on can

ar tOF Db RACGT! SEPPr SR HG I KB Ok el CBAT RIS

micr wnyﬁﬂoabhp Ment, Seiyb W H?ﬁ hﬁcoktp R, Tk, PidloK deleted;
alginic acid or sodi um al ginate as a suspendl ng agent

15 méfhyhkehbul/ssercasiila Apc,s@lgsfﬂvay Vehhalnbeld and

ol TS e RRCA AT 8 ROt PhaD Ty ol AR CH

NWRQR@)%CY )t(gldle]e@g cel I ul ose, dical ci um phosphat e,
starc magnesi um stearate and | actose and/ or ot her

exci pPentlsy, Bbwdeecs Aibextlericher 8e, ldiegi NieedivanPls, Tle, Val or
Iﬁl léent s and lubricants. Adm nistered by nasal aerosol
dtet5hnal ati on formul ati ons may be prepared, 20 for

exanpbkgs GRSAROAM, 1AQP I Br ddibdle, enpl oyi ng benzyl
al cohol or other suitable préservatives, absorption

pr omd# es Brot Dhie natn® Elypi 4elay;a incaktd, Dtcnypeﬁsz Bigiondgeleted;
fluorgcarbons, and/ 0 her _sol ubil  zi
di spél? sin 8rgag‘%°r?t ib, Cﬁ?‘élkf‘arfygaﬂ’gp'o 2P kY P C?R(C?L)"'

N;a(ﬁrrk]ﬁ})b L@I’(ﬁ.@eie{édl ntravenousl y (both bolus and
I 'nfusio i ntraperitoneal ly, subcutaneously,

t Opl &alid yOHWI -WNHL, o Cvist) oty orc BIH4XS-CH;z-ZOrwhe@dn X¢ is a (Ci-

I d db h
G bR Ph ek B B s S ary SBURGr 1l at ed
u5| g ik, 36l €AY (OAEONCORIRDL R RILERLANRY (-

lt
di l uents or solvents, such gln er''s’sol ution or
Gsgadkyoryl, carﬁo’.bh(ldcr)alk)m myl @eCas)@ctylutSubmtuted) nCsUi)akklpl, @ubstituted

CeCRRrnBy et Sl inelt SRR G S Enet B
oS LB AR AR ANl Sbark M Wl BCOEGIC act ¢

Sul I'e dosing reqi are prefer ny et'er m ned
t aki payhi oft 7, &cmmﬁ RT &t BY R'aveld RKnigwimdepentiérélyafor each

i ncl udin pe of subject being dosed; e i h :
°§%§Erence é%ere‘%\os%ﬁg S‘{ﬁll ¢ FEPY %@?F@Z@gdg" é‘iﬁg‘y (G

?l GRRGHEIONCAE W) Bty B URILSSLied! RE-CHULReR, alkylaryl,
adm nistration; the renaP, and hepatl c functl on of the
sslorbifuered alkylmyl de&améwbeﬁtﬁedtaryl,and the particul ar
Con'pgalil: of R‘@rldo}égqs', independently for each occurrence thereof, selected
from the group consisting of H, (Ci-Caw)alkyl, (Ci-Caw)heteroalkyl, (Ci-Cao)acyl, (Co-
Caw)alkenyl, (Ca-Cao)alkynyl, aryl(Ci-Cao)alkyl, aryl(Ci-Cao)acyl, substituted (Ci-
Ca)alkyl, substituted (Ci-Cuw)heteroalkyl, substituted (Ci-Cao)acyl, substituted (Ca-
Ca)alkenyl, substituted (C:-Caw)alkynyl, substituted aryl(Ci-Caoalkyl, substituted
aryl(Ci-Cao)acyl, (Ci-Cao)alkylsulfonyl or -C(NH)-NHz;

n is, independently for each occurrence thereof, 1, 2, 3,4 or 5;
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Optimal precision in achieving concentrations of drug
within the range that 5 yields efficacy w thout

WO 00080BMYS requi res a regi men based on the ki nep€T/ESNT/020595

the drug's availability to target sites. This

i nvol ves censi deratian of . the, di.stribution

cqut et Ra% 08 i R ey iororheh k&lirsnee s
sbiedte® fOHDIRCEroLS corsRRE o H &, g Bt e, Glbdingted (Ci.
1,000 ng per subject per day. Ghrelin analogs can be
palloxli atlelsubatitateriary], GadWHaNK: and GNi cal |y contai ns an
10 acti Ve ggag?ound in dosage forns for adm nistration.
A doBiyier contains a sufficient amount of active
conpuasl RBUSIT: Idigdcy Ba§RBI-CRARER, ebitReted GACHEyDREBHAREH
when admi ni st ered %Io a subj ect during regular
airyl{@1Cuogelcgl, (Griahaldsulfony, & G(NES-Naldttyn R™ dukdion (CtGraalkyl,

ErepPEeris Mookl oSSt S bl gl
VG AicHER | ¢ A0 Rer@blIRAL s Bt S ATHHREN R s ORAGE (C:-

ormto be-taken over” a specified tinme period. T
Gsptletyl, onsubattulrdenyl@e@€ajallydd in an illustrative

manper, and jt is be . understood that the

Xap rﬁBF%allMﬁC@Rta&f%ssalﬁgﬁFFogsed is intended to be in
the nature of words of description rather than of
[imtation. Cbviously, many nodifications and

var i at Aeospainddreorging seddim Inwbereinon are possible in
l'i ght  of the _g\bove teachings. It 20 is, therefore, to
be ufdESEt PSPt hat within the scope of the appended

cl ai @Bjsisbeo difikekloN My be practiced otherw se than
as specifically described. The patent and scientific

liteAaislthe referred to herein represents know edge
that is _available to those with skill in the art. All
pat eff § Wat ent publications and other publications
citedsR@gein are hereby incorporated by reference in
their entirety. 25 -57 WD 2008/039415

PCT/ BS2P0a,/ 020595 What is clained is: 1. A ghrelin

o0 RREALBRARS 25200 18 LTS 1)k a
S- Al@s Al¥s.A16- A" 9- A20- A21- An- A23- A24
- A25- A26- A27- A28-R (1) wherein: 10

A" js Gln or Aib;

Allis Arg;

A7 s Val;

A1 is Gln;

Ais Gln;

A is Arg;

Al s Lys;

A"is Glu or Ser(C(O)-R);

A" s Ser;

AV is Lys;

A%is Lys;
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A" is Inp, 1-Apc or 4-Apc; A2 is Ser, Abu, Acc, Act,

Aib, Ala, Ava, Thr or Val; A3 is Ser, Asp(NH R3),
WOSPE@BRA), Cys(S-R5), Dab(S(O 2-R6), Dap(S(O PcRU2007/020595
G u(NHR8), Qu(OGR9), Ser(C(O-R"), Thr(C(O-R11) or
HNCIK(IQ%—J%) n-N(R12R13))- 15 C(O; A4 is Phe, Acc, Aic,
Cha, 2-Fua, 1-Nal, 2-Nal, 2-Pal, 3-Pal, 4-Pal, hPhe,

(X1, X2,i9&0X4, X5) Phe, Taz, 2-Thi, 3-Thi, Trp or Tyr; A5
is Leu, Abu, Acc, Aib, Ala, Cha, Ile, hLeu, N e, Nva,
Phe, AflieAlBr Vval; A6 is Ser, Abu, Acc, Act, Aib, Ala,
Gy,A;I;rigLosr Val; 20 A7 is Pro, Dhp, Dmt, 3-Hyp, 4-Hyp,

I nc, Ktp,yO'c, Pip, Thz or Tic; A8 is @u, Acc, Ab,

Ar g, AASdLLevAsp, Dab, Dap, Gn, Lys, On or HN C

H((CH2) n-N(R12R13))-C(O; A9 is His, Acc, Apc, A Db,

2- FUA*iGPal , 3-Pal, 4-Pal, (X1, X2, X3, X4, X5-) Phe, Taz,

2- Thi,.of 3-Thi; 25 All is Gn, Acc, Aib, Asn, Asp or
G u; “ANTPS R g Apc, hArg, Dab, Dap, Lys, Om or

HN- Chis (Chig) R- N(R12R13) ) - C(O); Al2 is Val, Abu, Acc,
Aib, Ala, Cha, Ay, Ile, Leu, Nle, Nva or Tle; Al3 is
oGh pharmeceutisdlly acgptableAglpthereofd u; A14 is Gn, Acc, A b,
Asn, Asp or Qu; 30 Al is Arg, Acc, Aib, Apc, hArg,
Dab, Dap, Lys or On; Al6 is Lys, Acc, A b, Apc, Arg,
hAr g3, RPadmphiaid acrdin®o @8het Rfere 7 is G u, Arg, Asn,
Asp, Dab, FE))ap, Gn, Lys, On, Asp(NHR3), Asp(OR4),
Cys(BiRBHz Dab(S( O 2-R6), Dap(S(0O 2-R7), d u(NH R8),
A u( F%?% Ser(C(O -R10), Thr(C(O -R11),
HN- CR(EEFE Y- N(R12R 3))-C(O) or deleted; - 58 WD
2008£0384dp JRET/ US2007/ 020595 A18 is Ser, Abu, Acc,
Act, Aib, "Ala, Thr, Val or deleted; Al9 is Lys, Acc,
Al b, RApoctapylg, hArg, Dab, Dap, On or deleted; A20 is
Lys, Acc, AlDb, c,. Ar hArg, Dab, Dap, On or
OaéP%%rg‘afeuﬂﬂgia&AeEPB‘,eSB%B‘F“* . 3-Hyp, 4-Hyp, Inc, Ktp,
Oc, Pip, Thz, Tic or deleted; 5 A22 is Pro, Dhp,
Dnt, 3-Hyp, 4-Hyp, Inc, Kitp, Gc, Pip, Thz, Tic or
del et.ef compound according to claim 3, wherein:

A?is Aib;

A3 is Glu(NH-hexyl);
A8 is Aib;

A js Aib; and

Avis Ser(n-octénoyl);

or a pharmaceutically acceptable salt thereof.

5. A compound according to claim 4, wherein said compound is selected
from the group consisting of:

(Inp")hGhrelin(1-28)-NH>; (SEQ ID NO:2)

(Inp', Aib2)hGhrelin(1-28)-NH:; (SEQ ID NO:2)

(Inp', Aib?, Glu(NH-hexyl)*)hGhrelin(1-28)-NHz; (SEQ ID NO:3)

(Inp', Aib219hGhrelin(1-28)-NHz; (SEQ ID NO:4)
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A23 is Ala, Abu, Acc, Act, Aib, Apc, @y, Nva, Val or

del eted; A24 is Lys, Acc, Aib, Apc, Arg, hArg, Dab,
w@aps/08umny HN- CH( (CH2) n- N(R12R13))-C(O or dePer/@82007/020595

A25 is Leu, Abu, Acc, Aib, Ala, Cha, Ile, hLeu, Ne,

Nva P e, 0 A26 is A n, A Db,

h ‘b;&hﬁchéé{mé NF} S%@'}S Er o, Dhp, Dm 3- Hyp,

4 Hypnpllmz slﬁ(xpoct&lo@l 17 Rc;nardJ zzs) -NHg; ( QlEN&I@d A28 is

Arg, Acc, Aib, Apc, Arg Da s% Lys,

HN- dlmq Geipractano R GE S CRRYN R ( @I@tl\é@é arsl R is

i s ah('l Fgfb %é‘f%ﬂ“%g 512@ &w%ﬁn I%&lele;el_n,XG

armg@lﬁcam avdebbreNiiheRr. i s, H, (CLl-C3o)al kyl,
( - C30) het er oaI yl, (Cl-C30) acyl , (C2-C30)al kenyl ,
(C2- C30)al kynyl ar yI (G C3o) al kyl, aryl (4 -C30) acyl,

subs it stitu
& = b0 haPBpaH dR T ibslos Elitacs( ey Fompound s
) or SHORhinkdéb@fally? Qcceptable salt
I%%%H%%@ aI ky@@s?bgw?utoed Q%Z C30) al k)iny por
therabfst i t ut ed aryl (Cl- C30) acyl ; each of R3, R4, R5, RG,
R7, R8, R9, R10 and R' is, mdependently for each
occurrence thereof, selected fromthe group consisting
of (ﬁlA%ﬁ @Jnl@élccor& fo c%xg)S%K@rQMlsaldQUﬂEBME 8fp!, Aib?,
(C -C40) , Substituted (C2-C4o enyl
Sai(rkydtaroyl)”)hc&atdhstlr%MNéﬂ SiK;inDl 190y) or aaﬂyhnaﬁdhcally
substit ut |; 25 each of R12 and R13 is,
arRprape A 5%‘?‘]’89 for each occurrence thereof, selected
fromthe group consisting of H (Cl- C40)a| kyl,
(Cl- C40) heteroal kyl, (Cl-C4o)acyl, (Cz- C4o)al kenyl ,
( C2- &40) aptaymydentiat ybifyObsitiohoganikising am \etfedie Ghojuac yf
substltut ed f(JG C40) al kyl_, subi fltUthe?m call
PR AGY HREE US| tmny wpigb it &dheedh G4 aePprmaceutically
I(E\%gégl!egéﬂ t@lgregpgnd I%L&EH%IH a&EDSbIE t4ti€Chr diluent.
- 40) al kynyl, bstltuted aryl (G C4o0) al kyl ,
subst i t uted 30 aryI (GC40) acyl, (Ci- C40) al kyI sul f onyl
or - pendentl for ch@g; urrence

t her %01‘A mith% of %Cree&.“rk&r oga compgid Teceptor,
M&H&%Q%gﬁﬁe sRHOH n{%gsu%né tﬁ@zablﬁ@aof Xom@BEnd® dffect

n ependently for ea h occurrence thereof, selected
bfrdomy df hecogypoud aworslirgtto agy ofie ¢, clans []throx&h 7 fo,said receptor,

(Cl-10)al kyl , substituted (G -, io)alkyl, aryl, :
(S GEGETEGh Bepelt PO NREY PR SR PR said Bagient of sad

receptor, or to a derivative of said polypeptide.

10. A method of eliciting a response from a ghrelin receptor in a subject in
need thereof which comprises administering to said subject a therapeutically
effective amount of a ghrelin analog compound or pharmaceutically acceptable salt

thereof according to any one of claims 1 to 7.

11. A method of eliciting a response from a ghrelin receptor in a subject in

need thereof which comprises administering to said subject a therapeutically
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provided that: 5 when R12 is (Cl-C40)acyl,
aryl (Cl- C4o) acyl, substituted (Cl-C40)acyl,

wemmmm ed aryl(d-C4o)acyl, (Cl-C40)al kyl seCT/os3007/020595

-C(NH) - NH2, then R13 is H or (C1- C40)a| kyl ,

het n nyl
f Ivf anz) 2 3 alg(r%i%\ a’nal% rt“B? n ctr@f%m‘&f ac]aE'4 ()cepta 8ale
t@mgé&mlﬁ%to(cﬁh@élo) het er oal kyl , substi t ut ed
(C2- C40) al kenyl , substituted (C2- C40) al kynyl, or
substitut ed aryl (G - C40) aI kyl; 10 or a,

h t
P oo e e T E R zeii R bl Rl § Svisbin feed gf sygh
bé‘\ekPlaaA?éffe& Sefmpﬁfsm l’él(é\“i‘te%)of admirfering ?@esauﬁ%db%
Leu; A6 is Ser; 7 is Pro; A8 is Ju or Ab;

tln@ap}elusqallmffeqt@e @nnumtrof A|gbrelm Ahhlog sompcgmdpqr |pha@1a‘qaltrcally

Al3 | X 5 Al €]
<GPS st Hleghot PRI RGP of AR Llodepeherg i etfive
albint is SlfdctivS fo'ré:?oducﬁ a b\é@ﬁ%ﬁp&‘f&gi%%ﬁ)m to cure or reduce the
PCT/ US2007/ 020 is Pro;

severity or reduce the likelihood of onset or seventy a dlsease or dlsorder.

13. A method for achieving a beneficial effect in a subject in need of such
beneficial effect, comprising the step of administering to said subject a
therapeutically effective amount of a ghrelin analog compound or pharmaceutically
acceptable salt thereof according to claim 8, wherein said effective amount is
effective for producing a beneficial effect in helping to cure or reduce the severity or

reduce the likelihood of onset or severity a disease or disorder.

14. A method for stimulating growth hormone secretion in a subject in need
of such stimulation, comprising the step of administering to said subject a

therapeutically effective amount of a ghrelin analog compound or pharmaceutically

_ acceptable salt thereof according to any one of claims 1 to 7, wherein said effective

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

hormone secretion.

15. A method for stimulating growth hormone secretion in a subject in need
of such stimulation, comprising the step of administering to said subject a
therapeuticalfy effective amount of a ghrelin analog compound or pharmaceutically
acceptable salt thereof according to claim 8, wherein said effective amount is at least

an amount sufficient to produce a detectable increase in growth hormone secretion.

16. A method according to claim 14 wherein said stimulation of growth
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A23 is Ala; Al is Lys; 5 A25 is Leu; A26 is dn;
A27 is Pro; and A28 is Arg; or a pharnmaceutically

wa@ecwspsals e salt thereof. 10 3. A conpound acPOI/Ub1997/020595

to claim2, wherein: Rl is NH2; R2 is Hor acyl; R8

is hexyl: and . 15 RO i ctanyl : .0 .
HoTmieeatsiPg ingRaeh dbt dpEs Snpphefbpihgre dpficigne state, for
lﬁ&ég@ﬁgm%sa@wsdlf&qn&@asﬁlgaaom aensW%ﬁtrébtm /éaxdasdﬁm;cﬁ&o
A3 is d u( NH hexyl) is Aib; gl b; and Al7
in snagerqrdemekarfoy farilita@ng a whalntnmre prr taaihltahnaccasmtwﬂce of
salt th A conpaqund accar di
PR REn e srirat & PR P oib ot Do fetbvery
ioff or : :28) - NH2; (SEQ ID NG 2
O@Pﬂﬁiéi%ﬂgzghaéﬂégﬁm g;f?? Lﬁtg% %%EQ te 2? 30 :
(I an Ai b2, d u(NH hexyl )3) hGhrel in(1-28)-NH2; (SEQ

B, o b s e PSS Eobare (R B

fé%‘llngtm%) HEREeRAAB (L w%%)\f, N'r_'?ac:llﬁ%@ alpPethp'u"E_E}ease is indicated in a

patient having a disease or disorder or undergoing a treatment accompanied by

weight loss.

18. A method according to claim 17, wherein said weight loss is due to

cachexia.
19. A method according to claim 18, wherein said cachexia is incidental to
said subject suffering from anorexia, bulimia, cancer, AIDS or chronic obstructive

pulmonary disease.

20. A method according to claim 17, wherein said weight loss is due to the

onset of wasting syndrome.

21. A method according to claim 20, wherein said subject in need thereof

suffering from wasting syndrome is frail and elderly.

22. A method according to claim 17, wherein said weight loss is unexplained

and wherein said subject is a healthy elder.

23. A method according to claim 17, wherein said weight loss is a precursor

to the onset of Alzheimer’s disease.

24. A method according to claim 17, wherein said treatment accompanied by
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(I'npl, Ai b2, Ser(n-octanoyl)")hGhrelin(1-28)-NH2; (SEQ
ID NO.6) (Inpl, Ser(n-octanoyl)")hGhrelin(1-28)-NH2;

WO SBQBBINC 6) and (I npl, A b2-8, PCT/US2007/020595
Ser ( n- octanoyl)l?)hGhreIin(l 28)-NH2; (SEQ ID hK)?) 5

or a, phar I acce abl sal t t her eqf

R b e, oD R
térﬁpor ngrfﬂln')oh@gt?dn Ee(njnag&} 1rNﬁ|gb1ﬁz%’1:-iQ1 hid gg or a
pharmaceutically acceptable salt. thereof. 10 7. A
conmpound accordlng to claimb5, wherein sald compound

is (Lnp r(n-octanoyl)")hGhreljn(l-28)

(SEQY B mﬂ@? oé?ccardﬁwdp ARt EaTermysal Jé’ﬁt‘%\B?eél ﬂé%fIF_Qf is
nu?}%rreafffenﬂrg fFom A mws%ggéa&etaﬁgos:&lr &&”Eoﬁh&ér QMR RO
an effective anmount of conpound of acc ng to any
aotenpahied b;amtghﬂlotsrwndugdsthéfwlsemeaitmhar maceut | cally
acceptabl e salt thereof, and a pharmaceutically
acceptable carrier or diluent. 9. A nethod of

scr egh Rgneft}%i d's’} éxl‘égﬁﬁfﬁg?ﬁ%d?@sﬁu&fbe%ﬂﬂo a2y éls%mf a subject

receptor conprisi'ng t

nﬁma@luuheﬂ@gf donepriafviglaidiimistbrirgy oARIOLIbEkc eotmfafpemtcall)beﬂfudnvsg
of a conmpound according to any one of clains 1 through

amoppt of ghiel apples compagng of rp%‘iﬁ‘iaaﬁ%“t’éfuys%ﬁc%Pt?té% &t prect
a&%rcﬁn?glay@%gé bidc% r‘ﬁ?iTHH sing said fragnent of said
receptor,

or to a derivative of said pol ypeptide. 25
10. A nmethod of eliciting a response froma ghrelin
receptor in a subject in need thereof which conprises

adni sﬁemeﬁgdta@coggma tg sljracp whereiBrsaigetitmuationyof growth
h‘SL GELdeYE lm%ma@d @orgt'?% L qa@@wﬁ &%ﬂg%ﬂae& tate, for

arnaceu I cal accept a accor di Ing to
iidtda sinp eniBtle Glads, MiEr 1flcréa3m§ boB® ddrkity, Aomeédiing seduakdyisflinkiiorg
a response froma ghrelin receptor in a subject in

i EEEs t 4 SPBAES, P @ﬁi%@éﬁb@i‘g@'shta@m Pk fagilifatigs tepintgnagee of

B 0 OBh EBE R R rye ki ¥ AR recovery

oﬁﬁl@lsml fﬁﬂdfmﬁmdoxdﬁcﬂlﬂhta{g'@@etué ireBdabey accept abl e salt
ereof according to claim8. 12. A nethod for
achieving -a beneficial effect in a subject in need of

SUChZS S br%&%a g&c%ldl %toea im QPWR&J@?\I At fat‘iﬁtaﬁhg Qvefght gain,
admi ni'stering t subj ect a

facilitating maintenance in welght, or facilitating appetite increase is indicated in a
patient having a disease or disorder or undergoing a treatment accompanied by

weight loss.

29. A method according to claim 15, wherein said weight loss is due to

cachexia.

30. A method according to claim 29, wherein said cachexia is incidental to
said subject suffering from anorexia, bulimia, cancer, AIDS or chronic obstructive

pulmonary disease.
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t herapeutically effective amount of a ghrelin anal og

conpound or pharnaceutically acceptable salt thereof
waec@snsi4nyy to any one of clains 1 to 7, wherei PCHEBI07/020595

effective amount is effective for producing a

benef,j ci,al _effect i.n helpi to cure or .reduce the

soverl 1yt e dfioct B B el iBafMeR il R IS S s

Asd bR asia gﬁ“ﬂbﬁgrder. 10 13. A nethod for achieving a

beneficiaF effect in a subject in need of such

beneficial effect, conprising the step of

adm pj steri to said, sybj ect t her.apeut i cal

of T et G SHEt Ao R Gl fh RO G i e thereof
sQﬂ@h@ﬁR%U%bQﬁ%thhéﬁ@%H&ﬂQh@pﬁ@hi thereof according to
claim8, wherein said effective amount is 15 effective
for producing a beneficial effect in helping to cure
or reduce the severity aor _reduce the likelihood of
onser ok Mg vty ng i LS SROTGRSTRur e rs AT
aEQth%FeHEAl@Ju‘b{@&iQ&H’éMtﬂ h@¢mone secretion in a subject
in need of such stinmulation, conprising the step of
adm nistering to said subject a 20 therapeutically

ef fective amunt gf a ghrelin_anal og. conpound or

phar rthc@ d5hag 1%GerdRedpiant ¢ ddeten vl WEEHeRr aiPHg e
1S oRRE oA IzRLiREBdidealdd 7, Wherein said effective

anount Is at |east an anount sufficient to produce a
detectabl e increase in gromh hornone secretion. 25
15. A nmethod for stinulating growh hornone secretion
in a’Submetiodiancardiag to iG] NP R e Gpent ESABPIThY
et RlsER sQLct @AM R R LE N\ DBnliQireVr Chettthe? Sy, Adiation therapy,
th rapeuf?c%??@geffégtﬁggnéngﬁnt of a gﬁbéliﬁ g%af? Y
taoppay dnebiliphitEnnpamahent ahmybilizatior phdibiklysisal t t her eof
according to claim8, wherein said effective anount is
at |l east an anount sufficient to produce a detectable

i ncr §ASE nithoQ ro@%cgrd?%rtgplgﬁn g Wh@feirpéaid suQPctJ:ﬁ nee t{j&&;} Qsd

according to claim wherein said stinulation o

ngitioant $uffering Fro\ 200840380 4UordeCTHAISEBOOTARRBID ® treatment
hor nbne secretion is.in icat?g for treating a growth
aREOPPBRIEd Q¥ petghEIREs andds whenviie healilyy easi ng nuscl e mass,
for increasing bone density, for treating sexua
dysfunction in nmales or females, for facilitating a
wei gbt. Aamethodf @ntrehtiny ¢hirorad dlrsgruntvierfubmenscye divéase wea gject
for faciljtatin i nt.enance of, physical functjonjn

% Gred fsiept SomAoNg A BEHVERSE ot Bl MarePrilirel et
af®hnd & %l'urel% hﬁ‘agog'ﬂ‘&ﬁﬁﬁduhé or 'PhhfadR&utically acceptable salt thereof

according to claim 8.

38. A method of stimulating gastrointestinal motility in a subject in need
thereof comprising administering to said subject a therapeutically effective amount
of a ghrelin analog compound or pharmaceutically acceptable salt thereof according

to any one of claims 1 to 7.

39. A method according to claim 38, wherein said patient is a human.
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17. A nmethod according to claim16 wherein said
facilitating weight gain, facilitating maintenance in

wowiogis941dr facilitating appetite increase i s pPemusaB020595

in a patient having a di sease or disorder or
undergoi ng a treatnent acconpanied by 10 weight | oss.
18. A nethod according to claim 17, wherein said

vwei g, | 0SReth&d diBrdify t& *RIARXI8A whbRinl Raid ApdiRhN R need of
according to claim18, wherein said cachexia is
gastriinteatinall stimylatoaiiglsufiebne fpmsgastreasopiggéal aefluxrdiseesei deus,
bul.im a, canc Al DS or chronjc %gﬁt ucti.ve

P BRI S A% GOMSBBRIOR, ShEPIRBS PRSGRIRAS P cl ai m 17,
wherein said weight loss is due to the 20 onset of
wasting syndronme. 21. A nethod according to claim 20,
wher ¢i. nAseétbodsadoprdty to mlaie dd, wireeinchid mtiértes suffprihg dnom
wasting syndronme is frail and elderly. 25 22. A nethod
v PRIy BRAYT PRSI 17, wherein said weight loss is
unexpl ai ned and wherein said subject is a healthy

el der. 23. A nethod according to claim 17, wherein

sai ddanveh githddossordingao plago 4, seltereit Gaitl lpatiem detuffeting from
Al zheinmer's disease. 30 24. A nmethod according to
ilg¥sai m 17, wherein said treatment acconpanied by - 64
WO 2008/ 039415 PCT/ US2007/ 020595 weight loss is
selected fromthe group consisting -of chenotherapy,

r adi 3.1 Anndthet ajoyrdingtterjaom a2, ywharein Baidi ppéentdnsuffering from
_permanent i nmobilization and dialysis. 25. A nethod of
ilgescastagiathg wigh e adminisiratihefBioRiaai d subj ect i n need
thereof is 5 neither suffering froma disease or

di sorder nor is undergoing a treatnent acconpani ed by
wei gt A oethodactordingiolriairu3; evheesdrh dpiyte isABorpAinaet hod of
treating chronic obstructive pul nonary di sease in a
subject in need thereof conprising adm nistering to
sai dySUubl ek QC&%ﬂ%g‘%}éﬁrgﬁf}'Mé & L8PHd YR polBp@aRieuf
a ghrelin anal og cofrpound or pﬂarnaceutlééllg
acceptabl e salt thereof according to any one of
clainms 1 to 7. 27. A nethod according.to claim15 .
wher 8 nAsaethod tacerifing ite lagn 461. Whengin said postoperative ileus is

accompanied by the presence of morphine

47. A method according to claim 45, wherein said postoperative ileus follows

abdominal surgery.

48. A method according to claim 47, wherein said ileus is of the stomach,

small intestine, or large intestine.

49. A method according to claim 42, wherein said ileus is caused by a factor

other than abdominal surgery.

50. A method according to claim 49, wherein said ileus is of the stomach,
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hor mone secretion is indicated for treating a growth
hornone deficient state, for 15 increasing nuscle
wore®s/03940F | ncreasi ng bone density, for treatiPQI/E8200A020595
dysfunction in males or females, for facilitating a
acilitating maintenance of weight,
S?% g?%%g ;ﬂa eﬁﬁaﬁhlntenance of physical functioning,
for faC|I|tat|ng recovery of physical function, or
for facilitating appetite increase. 20 28. A met hod
accobdi Agnethod hegpridir7towgtaém dil riwkeapid spidaiatipntas puftering ifght
gg facilitating maintenance in weight, or
ﬂflltatlng appetite increase is indicated in a
pati ent having a di sease or disorder or undergoing a
treatment acconpani ed by weight |oss. 25 29. A nethod
ac cobdi AgnettbOCbacabndirIgSto d&h‘e 15éi wnhe;a"n daidepagient i$ agfering frdme
cachexia accord ng to claim?29,
R ke S e i AN ghemaReyaRef Sgent
p%%g | NGinfih QMuARSLEXI @, bulima, cancer, AIDS or
roni ¢ obstructive 30 pul monary dlsease - 65 WO
2008/ 039415 PCT/USZOO7/020595 31. A nethod according
to claim?28 wherejn s | o§s i s .due to
onsetsof TAd HEraRAr orE: S5 heen AR SHeSE B A gt
eichillt ditn iR @a'n@er%ﬁénqotﬁé%\%e%ﬁg agdineed thereof 5
' ering fromwasting syndrone is frail and elderly.
33 A net hod according to claim31, wherein said
MEIght | oss i s unexpl ai hed wher.ei n saj d subj
e aoheA PG R0 B SANEIT S L ERET A A g i
ﬁ# IWgereln said weight loss is a precursor to the
set “of Al zheiner's disease. 35. A nethod according
to claim31l, wherein said treatnent acconpani ed by
weight loss is selected fromthe ogp conS|st|n%
chenot hragied 3esiARgitd Aathes aﬁvrem 34 pRRTbISgPspeiated with
gﬂggblllzatlon per manent i mmobilization and dial ysis.
A nmet hod of according to claim15, wherein said
subj ect in need thereof is neither suffering froma

'U

di sease or dlsord nor is ugg1 0|n a treat nent h
accorfhah ﬁOF%g% 5 n B eTGEIS S AfegrEA
agQrexia.

57. A method according to claim 41, wherein said patient is suffering from

gastroparesis.

58. A method according to claim 57, wherein said gastroparesis is associated

with diabetes.

59. A method according to claim 58, wherein said diabetes is Type I diabetes.

60. A method according to claim 58, wherein said diabetes is Type II

diabetes.
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37. A nethod of treating chronic obstructive pul nonary
di sease in a subject 1in need thereof conprising
wa@eaossissieri ng to said subject a therapeuti cal PgT/US2007/020595
effective amount of a ghrelin anal og conmpound or
pharmaceutically acceptable salt thereof according to
claim8. 25 38. A nethod of stinulating
gast gpi At @shbd@lcofitgd tol dafmi 3B, Fhedl G&d tHeRpB@RMIlY effective
t hereof conprising adm nistering to said subject a
atriventapé usdic aghrylirefdnelog i vempowodnbr @fmpasitom el i adrainésteoest
.conpound or, pharnmaceutically acceptabl e salt thereof
nfavBRRtisHg SURY ARRTHSIN O O QY nEPIAfR5ion of g sudpingd release
(et had,according to claim 38, wherein said patient is
a human. - 66 WO 2008/039415 PCT/ US2007/ 020595 40.
A nmet hod according to claim 38, wherein said patient
in need of gastrointestin stimulatjon is sgffering,

| .
f r onPyast r BESEP HALREAINS r ef iz .o Whegin i cabieling fpalps is
agﬁﬁ%%BQégﬁﬁbéwubgs’ constipation, or colonic
P I on.

seudo- obstruct 5 41. A nethod according to claim
40, wherein said patient is suffering from il eus,
enesi s or gastroparesis. . nmet hod according to

42. A :
cl ai f3-40° WRBPSiacLding 9afpiEntli wheighy &aid ngrelinpanalag is
aidln?rg§ere€§ubcﬁtagg}ulgl?/d according to claim42, wherein
sai d pa

ifent 1s suffering from ileus associated with
the admi nistration of an opiate. 15 44. A nethod

accordigg to claim43, wherein opiate is norphine. 45.
A nmefhod? aBedediaserains cloaslpipu o1 whetedy said sghaelin agalog d&s

t. ihve ileus. 46. A nethod according to claim
aﬁ%@“ﬁﬁgég%2¥3aid postoperative ileus is 20

acconpani ed by the presence of norphine 47. A method
according to claim45, wherein said postoperative

i | eusd-f ofh| Bakod ASERsANBAle deiryély Whemsiny said pghyelin, gpplog is
PR Pl R IIRG " Tt Tncestine
66. A method of stimulating gastrointestinal motility in a subject in need
thereof comprising administering to said subject a therapeutically effective amount
of a ghrelin analog compound or pharmaceutically acceptable salt thereof according

to claim 8.

67. A method according to claim 66, wherein said patient is a human.

68. A method according to claim 66, wherein said patient in need of
gastrointestinal stimulation is suffering from gastroesophageal reflux disease, ileus,

emesis, gastroparesis, IBS, constipation, or colonic pseudo-obstruction.

69. A method according to claim 68, wherein said patient is suffering from

ileus, emesis or gastroparesis.
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49. A nethod according to claim42, wherein said ileus
is caused by a factor other than abdom nal surgery.
W@008039485 met hod according to cl ai m49, wherei PCHEBIN07/020595
ileus is of the stomach, - 67 WD 2008/039415
PCT/ US2007/ 020595 snall intestine or large intestine.
51. A nethod according to claim4l, wherein said
pati ent Al Sethst E&Bﬂdﬁ}% tBrc&mq 68" WRdrSin s@idYhtied i8BERSEG from
according to claim wherein said patient is
ilsud.fering from ene3|s associated with treatnent wth
an anti-cancer chenotherapeutic agent, pregnancy,
bulim a, or anorexia. 10 53. A nethod according to
clai M 5&,mMET Kichrandl @ RIRY swhérela%&ecfsaﬁsms WifteRing from
treatment with an anti-cancer chenotherapeutic agent
ilods asfoctaeddneith the @ dmthistgtidroofanapime2, wherein sai d
enesis is associated with pregnancy. 15 55. A nethod
according to claim52, wherein said enmesis is
asso in to
ol ai 1y Sy or g o T e e PR i 11 2
anorexia. 57. A nethod according to claim41l, mhereln
said £at|ent is suffering from gastroparesis. 25 58.
A nef o’ﬁ“‘éﬁ@é@ﬁ‘ioﬁﬁ“& 19 clairy 7fn velereitppdg deus ispgstpperative ileus.
gastroparesis is associated wth diabetes. 59. A
nmet hod according to claimb58, wherein said diabetes is
Type74. @i alethoéSaccorditg 66 .clafn 3] Whererc said gostgperativel ideusnis
58, wherein said diabetes is Type Il diabetes. - 68
aROMPODSH BB e FIesPSe Ol SO0 20595

75. A method according to claim 73, wherein said postoperative ileus follows

abdominal surgery.

76. A method according to claim 75, wherein said ileus is of the stomach,

small intestine, or large intestine.

77. A method according to claim 70, wherein said ileus is caused by a factor

other than abdominal surgery.

78. A method according to claim 77, wherein said ileus is of the stomach,

small intestine or large intestine.

79. A method according to claim 69, wherein said patient is suffering from

emesis.
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61. A nethod according to claim 38, wherein said
therapeutically effective anbunt of said ghrelin

war@Bogp4cdmpound or conposition is adm ni st er eBCT/US2007/020595

i ntravenously, subcutaneously, orally, or by

I mpl ant f a susta ne | ease i.0n,
6o & ReniLasciiiaty SOt Crarhias sidmaban alegRe trom
e91|3§1§|ab§bc1§fé@| Rthi BeatAEHY RitB AT SRki-bdHER YRR Y peut aBéhnt,
A met hod according to claim6l, wherein said ghrelln

paagahyy, budimiadnimiretiar ed subcut aneously. 64. A net hod
according to claim®6l, wherein said ghrelin analog is
admi ni stered orally. 15 65. A nethod according to

cl ai g 64 metRr REddRGitd clgm 89, 'V\?he?é}a!saq’(g ednSsis is q@do@@kﬁ%lﬁﬁ
a sustained rel ease fornul ati on. A met hod

tizbtiment &ith mxgargasamtmcmmheramlunmemtl ty in a subJ ect in
need 20 thereof conprising adm nistering to said
subject a therapeutically effective amount of a

ghr egj ny mdaga&&amgw@ Blall 8P We%@?a%i bnddid a@s%&@@& ke
salt thereof accord to claim8. 67. A nethod
pagoarcgi Nng to claim66, wherein said patient is a
human. 25 68. A nmethod according to claim66, wherein
said patient in need of gastrointestinal stinulation
IS Sgf TR\ dAthdl JO5US: 583 E265 8P HARRRAL sAi@blnkdts H1a5L8SRd with
ileus, enesis, gastroparesis, IBS, constipation, or
balxhiani ¢ pseudo-obstruction. 30 69. A nethod according
to claim68, wherein said patient is suffering from
ileus, enmesis or gastroparesis. - 69 WO 2008/039415
PC1/ éﬁ%%@%%?oﬁdl né G0 TR Wi CRA BBl & sdoligielifh,
wherein said patient is su ferlng eus.

an@ttiad according to claim70, mhereln sai d patlent is
suffering from il eus associated with the

adm ni stration of an opiate. 72. A method according to

clai g9 Almetifag" @éo@dlgg’ kRL1Sind &9, Wem Bd patient is suffering from

gastroparesis.

86. A method according to claim 85, wherein said gastroparesis is associated

" with diabetes.

87. A method according to claim 86, wherein said diabetes is Type I diabetes.

88. A method according to claim 86, wherein said diabetes is Type II

diabetes.

89. A method according to claim 66, wherein said therapeutically effective
amount of said ghrelin analog compound or composition is administered
intravenously, subcutaneously, orally, or by implantatioﬁ of a sustained release

formulation.
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10 73. A nethod according to claim 70, wherein said
ileus is postoperative ileus. 74. A nethod according
W 000810394m3 73, wherein said postoperative il eusP€BUS2007/020595
acconpani ed by the presence of norphine 15 75. A
nmet hod according to claim 73, wherein said
postoperative ileus follows abdom nal surgery. 76. A
met hogl ag CaEEbA hetddigg Aomidim 8HhRhekeh sad dzHrélRUandlsy of
the stomach, small intestine, or large intestine. 20
agminigierag iridenaeelyr di ng to claim 70, wherein said ileus
is caused by a factor other than abdom nal surgery.
78. A nmethod according to claim77, wherein said ileus
i's 061.t he SEBBRGRcordidp BB BOt RhbleMesBd FraélB€analog is
intestine. 79. A nethod according to claim®69, wherein
agdmirdsterad petitaneouslyf f ering from enesis. - 70 WO
2008/ 039415 PCT/ US2007/ 020595 80. A nethod accordi ng
to claim79, wherein said patient is suffering from
enmeshs agSAEthad &dcoMihh thr 8AMTRAL Wik &id PHrdlinC RS is
chenot her apeuti c agent, pregnancy, bulima, or
admorigeredioraly81. A net hod according to claim 80,
wherein said enesis is associated with treatnent with
an anti-cancer chenot herapeutic agent. 82. A nethod
accosgli Ng HOnGs 2By WKLl Bo,SAhEteRTBRH SsHrdin analog s
associated wth preghancy. 10 83. A nethod according
implastedr$a 8Btaineldeeledsafamubltiomesi s i s associated with
bulima. 84. A nethod according to claim80, wherein
said enesis is associated with 15 anorexia. 85. A
met hod ag CAE@bAYor Berfdrinh S rgeMh 8 €1 paBditdwhRh i &Jdlprisss
suffering from gastroparesis. 20 86.° A net hod
admoastetinggrotsai dglatiemh a8theraphaicalyrefedive agasint ofomglesiis anadog

associ ate
compound or pﬂarmaceutically acceptable salt thereof according to any one of claims

1to?7.

95. A method according to claim 97, wherein said method further comprises

identifying a patient in need of said surgery.

96. A method according to claim 94, wherein said surgery is selected from
the group consisting of direct manipulation of the gastrointestinal tract, indirect
manipulation of the gastrointestinal tract, laparotomy, transplant surgery, surgery to
the urogenital system, surgery to the lymphatic system, surgery to the respiratory

system, and surgery to treat cancer of any organ or tissue within the abdomen.

97. A method according to claim 94, wherein said ghrelin analog is

administered before, during or after said surgery, or any combination thereof.

98. A method according to claim 97, wherein said ghrelin analog is
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wi th di abetes. 87. A nethod according to claim 86,
wherein said diabetes is Type | diabetes. 25 88. A

woreaokosp4atcording to claim 86, wherein said di BUBUSH0T/620595

Type Il diabetes. 89. A nethod according to claim 66,
\évhergi ndgafi d titaerra eutically effective amount of said
AHRRTTRY SnaI5]' “CBiRSbund or conposition is adninistered
30 intravenously, subcutaneously, orally, or by

i npl antation of a sustained release fornulation. -71
WO 2608/ 8394thed PCTrdis2 007¢1820895whemin mideghieln analog is
gccor di ng to clc{ai m 89, wherein said ghrelin analog is
agmR ST SE SPETE 7 P8 ousl y. 5 91. A nethod according
to claim89, wherein said ghrelin analog is _

adm ni st ered subcut aneously. 92. A nethod according to
cl ai MOS89 A wiethragli accgmiing grhicleinh rP7 amdiersdn isaid gldelimpasdleg éxd
gral_l . 1% 93.. A nethod according to claim89, wherein
a ‘51?’35%’5?8 5219341868 i s i npl anted as a sustai ned

rel ease fornulation. 94. A nethod of performng
surgery on a patient which conprises 15 adm nistering
t o sHild Apmetheddf preventing@pestropaativeyileas inecpation imnesdrihered,
a ghrelin analo conpound. or. phar naceuti cal .
et it BEORR (OB AT HaE i P8 B bACERPEsT s
effediQe dmodmt-of A grﬁ?élilﬂ%alég ‘591{196&191 JrS)hﬁfrﬁdcgﬂlt%Zkly mgﬁt%l@ salt
sald nmethod further conprises 20 identifyi'ng a

theaddf ectbrding weey ood ofshiids b tor7ybefyre, Einglr afertucirgery, or any
according to claim94, wherein said surgery is
C%@P‘&E'i‘oébtﬂ‘fr? m the group consisting of direct

mani pul ati on of the gastrointestinal tract, indirect
mani pul ati on of the gastrointestinal tract,

| apat@t oAymethoding pdcamtingstor demy]01s whgeiny said ghlin lpalog is
urogenital system surgery to the |ynphatic system
agiﬁ‘l“@%‘f'rﬁd??fo‘ieﬁ@drsé%fyr atory system and surgery to
treat cancer of any organ or tissue within the
abdonen. 97. A nethod according to claim94, wherein
sai dl@hrﬁl;hethexhaf agoidéng to claim 101, wherein said ghrelin analog is

administered during said surgery.

104. A method of according to claim 101, wherein said ghrelin analog is

administered after said surgery.
105. A method of performing surgery on a patient which comprises
administering to said patient a therapeutically effective amount of a ghrelin analog

compound or pharmaceutically acceptable salt thereof according to claim 8.

106. A method according to claim 105, wherein said method further

comprises identifying a patient in need of said surgery.

107. A method according to claim 105, wherein said surgery is selected from
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adm ni stered before, during or after said surgery, or

any conbination thereof. 30 98. A nethod according to
w@b@ssBT; wherein said ghrelin analog is - 7RCT/¥&2007/020595

2008/ 039415 PCT/ US2007/ 020595 admi ni stered before

aid surgery. 99.. A method _according.to,.clai,m97,. .
i arountolSitia il tr{®h TR O 6 Ao BBl el mgrec
rivHi SLISHINGR EDE gadtrdi@stinAl thRY, Wrcﬂ&ﬁﬁrtﬁinﬂgaﬁt@u%la@i, §0rfety to
wherein said ghrelin analog is admnistered after
thaibgenitad) eysjem, 10 dgeryAtontie houplatic gystereraurgegy to the respiratory

ost-operative ileus in a patient in ed, thereof, 10
Siteparh suiben Fenca by en Sehhr vPER b BT o
patient a therapeutically effective anount of a
ghrelin anal og conpound or pharnmaceutically acceptable
sal t 108 he¥ ewthaicawomdinggtat daiam 0 neheséin chii glgrelin tapaldg is

before, during or after a surgery, or any. conbi nation
o S Deigre Gt e ToM Biece Cob HEOrBte PP 01
wherein said ghrelin analog is adm nistered before
said surgery. 103. A nethod of according to claim 101,
wher @i gainetigidr adcomdirgnel dgim 305, achmrein shiglr glakeliuranalgg is
said surgery. 20 104. A nethod of according to claim
afﬁ‘iﬁ““@\ﬁ@g%fioﬁ i sY'8§Rt el in anal og is administered
after said surgery. 105. A nethod of performng
surgery on a patient which conprises 25 adninistering
to saltd patretnid accoddergaecibie add, ywlehdie chidv ghralimo anilogfis
a ghrelin analq? conmpound or pharnmaceutically
adpprasiersp dunags4d §458§ 8 of according to claim 8. 106. A
nmet hod according to claim 105, wherein said nethod
further conprises identifying a patient in need of
sai d1sur gelnethadOactrdingAtomeldibro d0Fa oclereln regidt ghrelimianaldg) 55

wherein said surgery is selected from - 73
administered after said surgery.

112. A method of preventing post-operative ileus in a patient in need thereof,
wherein said method comprises administering to said patient a therapeutically
effective amount of a ghrelin analog compound or pharmaceutically acceptable salt
thereof according to claim 8, before, during or after a surgery, or any combination

thereof.

113. A method of according to claim 112, wherein said ghrelin analog is

administered before said surgery.

114. A method of according to claim 112, wherein said ghrelin analog is

administered during said surgery.

115. A method of according to claim 112, wherein said ghrelin analog is

administered after said surgery.
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WD 2008/ 039415 PCT/ US2007/ 020595 the group consisting
of direct manipul ation of the gastrointestinal' tract,

WO p@sH0a@ts nmani pul ati on of the gastroint esti naPCT/D82007/020595

| apar ot oy, transplant surgery, surgery to the
urogeni tal system surgery to the |lynphatic system
surgery to the respiratory system and surgery to
treafjecancahetRéd dNYpréVelRRy %Estide&fp‘ﬂ@%ewl tdH 8B&se, emesis,
abdonmen. 5 108. A nethod according to claim 105,
gamqperealssautdblg hoxedzllsmncérnmle,agmstsvah@rd I9F mlsm'e peddbebgrugtion
.during or af surge or a i nation
RGBT P 165 FReRb S DTG PEPCRS D i i,
pagdrd Qhﬁ@rlaﬁi uneen@I Ofective akfduAd B N %hﬁeilﬁdamd‘ tSnpdind or
surgery 0. A'nethod according to claimI05 wherein
phainthcepticellyi avceptableogltittserech derbnlirsg te eyl okt |chgn$1auod
surgery. 15 111. A nethod according to clai m 105,
wherein said ghrelin analog is admnistered after
sai dlls/urgeﬁ\)ftho&]a%cor&ngqg R Off1 6, PIVRYERAL k3 goesopha eal reflux
post-operative ileus Tn a patient in need ther
dishese éd pregated. net hod conpri ses administering to sal d
patient a therapeutically 20 effective anmount of a
ghrelin anal og conmpound or pharnaceutically acceptable
sal 11164 BRInoAGEAHE % HOACIIR] FhéeinlRlIE bo fIs AfoRE is
after a surgery, ny conbi nation thereof 13. A
preehted. of according to claim 112, wherein sai d ghrelin
analog is 25 adm nistered before said surgery. 114. A
nmet hod of according to claim 112, wherein said ghrelin
anal [ | A
e B R e e L S e A
analog is adn1n|stered after said surgery. - 74 WO
2008/ 039415 &T/U82007/020595 116. A methogl(%é
pr ev&®t iAngeBad praringinsBER 16 whpisih (qloniaRsgudeghsepgion is
ggéﬁé paresis, irritable bowel syndrome, constipation,
Por “col oni ¢ pseudo-obstruction in a patient in need
t hereof, wherein said nmethod conprises adm nistering
to said 5 ﬁ %lent a therape utlcall%eeffectlve anmount

of a”dh AdPetho ?ﬁsprgg\géa ﬁlﬁ)élm rein emesis is prevented.

122. A method according to claim 121, wherein said emesis is associated with

an anti-cancer chemotherapeutic agent treatment, pregnancy, bulimia, or anorexia.

123. A method according to claim 122, wherein said emesis is associated with

an anti-cancer chemotherapeutic agent treatment.

124. A method according to claim 122, wherein said emesis is associated with

pregnancy.

125. A method according to claim 122, wherein said emesis is associated with

bulimia.
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pharmaceutically acceptable salt thereof according to
any one of clains 1 to 7. 117. A nmethod according to

w@b@smsWis, wherein gastroesophageal reflux dPCHESHO7/620595

prevented. 10 118. A nethod according to claim 116,
wherein irritable bowel syndronme is prevented. 119. A
nmet hod according to claim 116, wherein constipation is
prevesnt admethd®ackelingho BN 0, AREEINGhIAGNesis Bl adddtlatediBvith
wher ei n col oni c- pseudo obstruction is prevented. 121.
aporgie-hod according to claim 116 wherein enesis is
prevented. 20 122. A nethod according to claim 121,
wherein said enesis is associated wwth an anti-cancer
chenpizheaRRtJLC 1@8RIMg 4 RBEIMENE, WHeRANARAY gasBUpdrBEid is
or anorexia. 123. A nethod according to claim122,
agshented withaliabeesresi s i s associated with 25 an
anti-cancer chenot herapeutic agent treatnent. 124. A
nmet hod according to claim 122, wherein said enesis is
assofjgat ROnWhbA acREGRP A Chim 307, LRereift ARE BRAGetAE GOTyHND
to claim 122, wherein said enesis is associated wi'th
diabktessi a. - 75 WD 2008/ 039415 PCT/ US2007/ 020595 126.
A met hod according to claim 122, wherein said enesis
Is associated with anorexia. 5 127. A nethod

accord ng hangd alBrdddro WS 907 Rkch dRaldioRRKESTpL 5

associ ated wth diabetes. 128. A nethod accordi ng
dbetesn 127, wherein said diabetes is Type | diabetes.
10 129. A nethod according to claim 127, wherein said
di abetes is Type Il diabetes.

130. A method of preventing gastroesophageal reflux disease, emesis,
gastroparesis, irritable bowel syndrome, constipation, or colonic pseudo-obstruction
in a patient in need thereof, wherein said method comprises administering to said
patient a therapeutically effective amount of a ghrelin analog compound or

pharmaceutically acceptable salt thereof according to claim 8.

131. A method according to claim 130, wherein gastroesophageal reflux

disease is prevented.

132. A method according to claim 130, wherein irritable bowel syndrome is

prevented.
133. A method according to claim 130, wherein constipation is prevented.

134. A method according to claim 130, wherein colonic-pseudo obstruction is

prevented.

135. A method according to claim 130 wherein emesis is prevented.
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130. A nethod of preventing gastroesophageal refl ux
di sease, enesis, 15 gastroparesis, irritable bowel

wa@yediosme; constipation, or col oni c pseudo- obsPETITE10071020595

in a patient in need thereof, wherein said nethod
conprises admnistering to said patient a
therapeutically effective anount of a ghrelin anal og
COMO3ENCch BEthod B@Bf&%&u%laﬁﬂhisywﬂ&@&%ﬂ@n%sﬁ & dssdchedeth
according to claim 20 131. A nethod according to

ag kafi-sant@Cchemptherpentiyagent tresfoyehtagreghancpfbulisia, di awssé. i s
prevented. 132. A nethod according to clai m 130,
wherein irritable bowel syndrone is prevented. 25
133. 12 MehBREd A&6RI B glaInQ 156' @’h@?eﬂﬂgsgbd M5 & A3sociated with
constipation is prevented. A nethod according to
ag lati-cant&Chembiberpeuticegam txeatpeefudo obstruction is
prevented. 30 135. A method according to claim 130
wherein enesis is prevented. - 76 WD 2008/039415
PCT/ 432 00AL B2 2R0rdirnk38 clafth TR ARG RAMLHeY 1sta‘§so(éia%'dm/1th
135, wherein said eresis is associated wth an
pagghenayancer chenot her apeuti c agent treatnent,
pregnancy, bulima, or anorexia. 5 137. A nethod
according to claim 136, wherein said enesis is

ass 0¢doataetletbd E‘ccox%l'ihg% thain® mcs%,hereﬁesmate%&a i%.ea'éidcﬁtea%m
treatnent. 138. A nethod according to claim 136,

- bulvefaei n said enesis is associated with pregnancy. 10

139. A nethod according to claim 136, wherein said
enesis is associated with bulima. 140. A nethod

accoi NOmbRod h@biMink3B clatfh) B5eCivRe SR ssild%ﬁfeélg % dsSciated with
associated wth 15" anorexia. 141. A nethod according

aharedh.ai m 130, wherein said gastroparesis is
associated with diabetes. 20 142. A nethod accordi ng
to claim141, wherein said diabetes is Type |

141. A method according to claim 130, wherein said gastroparesis is

associated with diabetes.

142. A method according to claim 141, wherein said diabetes is Type I

diabetes.

143. A method according to claim 141, wherein said diabetes is Type II

diabetes.

144. A method of preventing post-operative ileus, gastroesophageal reflux
disease, emesis, gastroparesis, IBS, constipation, or colonic pseudo-obstruction in a
patient in need thereof by administering to said patient a therapeutically effective
amount of a ghrelin analog compound or pharmaceutically acceptable salt thereof
according to any one of claims 1 to 7, wherein said administration is intravenous,

subcutaneous, oral, or by implantation of a sustained release formulation.
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di abetes. 143. A nmethod according to claim 141,
wherein said diabetes is Type Il diabetes. 25 144. A

woreaokosp4ed preventi ng post-operative il eus, PCT/US2007/020595

gastroesophageal reflux disease, enesis,
gastroparesis, |IBS, constipation, or colonic
pseudo-obstruction in a patient in need thereof by
admi nisst ar megholl Caccttiflg Pt diAmt 14, thekaapesitli gabliny analog is
effective amount of a ghrelin anal og conmpound or
agiavistiere@intiageiionsly.accept abl e salt thereof 30 according
to any one of clains 1 to 7, wherein said

adm ni stration is intravenous, subcutaneous, oral, or
by i1l ant aleiel ftordingUst hiRedad QIheRse s{iar ghutlat hbilog is
77 WD 2008/ 039415 PCI/ US2007/ 020595 145. A met ho
adoindstetedhgpbcerandoaslin 144, wherein said ghrelin analog is
adm ni stered intravenously. 5 146. A nethod according
to claim144 wherein said ghrelin analog is

adm 1St /1 pdimad etlraRg Ay Sdiam 147 wierdiekhiabRaGOR-HIAT is
to claim 144, wherein said ghreiln analog i1s

admmistered Etrevenionsly asa8pously orally. 10 148. A net hod
according to claim 144, wherein said ghrelin analog is
i npl anted as a sustained release formulation. 149. A
et h@ Oh RERYE MHckddinP St dRRETAL WitRreid 8ME, ghrelin analog is
gast roesophageal reflux 15 disease, enesis,

irgplstted pea astagied S se foomslatipat i on, or col onic

pseudo- obstruction in a patient in need thereof by
adm nistering to said patient a therapeutically

ef f el Ve mcHBAUH préfentng Bh&lobftafNANQE, SQNRQABRteR reflux
pharmaceutical ly ‘acceptabl e salt theredof according to
diskase, anBsisngratrepatesisaiB$, achstipationr et dobomid pseidn-pltractonsin a
subcut aneous, oral, . or by imlantation of a st ai ned
PRGANE s BESF ORGP o SHmInBESTing 6o SH RaFFY tBErEB?‘HﬁC%EY fitsetive

afnb B L4 rel‘i’mﬁ{a%gncoﬁﬁJOQmQ Bf Bhirthafi@kA§ dcleptable salt thereof
adm ni stered i ntravenously. 151. A nmethod according to
agbaiimg th48imRhehakin ssidiadmiisteltion isdntadwegousssubcutaneous, oral,

or by implantation of a sustained release formulation.

150. A method according to claim 149, wherein said ghrelin analog is

administered intravenously.

151. A method according to claim 149, wherein said ghrelin analog is

administered subcutaneously.

152. A method according to claim 149, wherein said ghrelin analog is

administered orally.

153. A method according to claim 149, wherein said ghrelin analog is

implanted as a sustained release formulation.
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25 adm ni stered subcutaneously. 152. A nethod
according to claim 149, wherein said ghrelin analog is

waeaossisstiered orally. 30 153. A nethod accor di PQI/U82007/020595

clai m 149, wherein said ghrelin analog is inplanted
as a sustained release fornmulation. - 78 WO

2008/ 039415 PCT/ US2007/ 020595 154. A conpound
accousli. mgcontpotthabdtortingt @laih I vitgirdin eodrpuenpuiint $s selected
sel ected fromthe group consisting of: (Ac-Inpl,
N”bti‘eEU)uPGPEF(‘NHgﬁéxyl )3)hGhrelin(1-28)-NH2; (SEQ ID

G u( KRG BRa AR AR Chiingie NEE TR0

(1 nplac-Riaba, Az @wmw@wihmwnalrzemm (5EQAD-NDIB)
(SEQ ID NG 1) and

G u( Npp'héibyY, )@y(l\%hwﬂ AE@WB@S}WH( SEQ PN and or a

har t ept 5. A
Ig onp %IcuaAclging‘ ?uﬁﬁ?fh&&l??k&hrf@ﬁ(ﬁ& Né_gzé %anél%ﬁ g)onpound
ok § phdriacdutigdlly atd %bﬂs,salt thereof.
GIu(NH-hexyI)3)h relin(1l-28)-NH2 (SEQ ID NGO 8) or a
pharmaceutical ly accept abI e salt thereof. 156. A
Compounth 2GRN 0okl 3L B1ndBR G ToABhthaigPOUNd
G u( g ylibe 3,)Gltl@|ﬂﬂ$ile>k}ﬂ1)€ ACRR)iNI28(SEQSED INBE) éifa a

pharmaceutically accept abI e salt thereof. 157. A
Pb@qm@mﬁalataﬁéﬁmﬁhlﬁfaﬂ@eﬁoél m 154, wherein said conpound
is (lnp', A b2 10, du(NH hexyl)3)hGirelin(1-28)-NH2

(SEQ ID NO1) or a 20 pharnmaceutically acceptable

sal t 186Ny @afpourdFecorlinpA PRI th4awR&EEIsRE cbRp&lrlign 154,
wher ei n sai conpound is (1-Apc', A b2, 10,

G u( (\M—héresll 5\1?9)z G Nt ihaxyl) 2 )28y hedin( (@@HP @EQUQNQ@) o a
ar mac ﬁlcca t%) ggpta le salt thereof. 25 159. A

PEF&&?‘”‘.%% % ESPEES in conprising an effective

anount of a conpound according to any one of clains

154- 158, or a pharmaceutically acceptable salt
t her é‘i?f A @mpoanprraridingda tirioalddywheeiaseidispependis er or

ool etk ot TR RSP 56 56 Seal udh SegPound

pharmaceutically acceptable salt thereof.

158. A compound according to claim 154, wherein said compound is
(1-Apc!, Aib2'%, Glu(NH-hexyl)?)-hGhrelin(1-28)NHz2 (SEQ ID NO:1) or a

pharmaceutically acceptable salt thereof.
159. A pharmaceutical composition comprising an effective amount of a
compound according to any one of claims 154-158, or a pharmaceutically acceptable

salt thereof, and a pharmaceutically acceptable carrier or diluent.

160. A method of screening for a compound able to bind to a GHS receptor,

said method comprising the step of measuring the ability of a compound to affect
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said method conprising the step of neasuring the
ability of a conpound to affect - 79 WD 2008/039415
wWEIBABROD7/ 020595 bi ndi ng of a conpound accordi/n§2T020595
any one of clainms 154-158 to said receptor, to a
fr t . of ' 0 Lde. | Sj
LAl ARG 25 ot YASRL LB, 0L
fSainentped yhepleiedeor, o 26dolyptied kodpafinglshidi fraghgend of said
response froma ghrelin receptor in a subject in need
reqiptee Of tamhiesivatiesRd Faid ealypapidi st ering to sai d subj ect
a therapeutically effective anount of a ghrelin
anal og conpound or pharmaceutically acceptable salt
t her eqf fa6R@0dioRgliditthgaMgspnge PEm G ghiréli ré&eptot H8a slifect in
162. A nethod of eliciting a response froma ghrelin
neest dlprent which eogiprisest administrsing toheaié ofubishli e hthergapiticalbs
dmi ni ster.i 0,sai d subject a therapeutical
S R R e e i e A
tHeBedf akoFBAZHRANT Bhe sTCRIRYISAGsE beneficial effect in a
subj ect conprising 15 adm nistering to said subject
an effective anount of a ghrelin anal og conmpound

according t ny one of clai 154-158, or. a. o
phar i et ety <SR EHB-CRPT S HEPEIPEPhip ditiectn
ned theeldrewhic EcofPrRiddil adRintdrRgt tov 8aidl AJubREOEH UhibRPedically
beneficial effect in helping to cure or reduce the
effertiee amyurda comgentteontageording &d dldimddd.of onset or severity
a disease or disorder. 20 164. A nethod for achieving
a beneficial effect in a subject conprising

adm f¥3st &r inBGoll Gos aétievitgbh @eherRi2l @fE@Gh IaV QR0 Withp@fingd
conmposition according to claim 159, wherein said
adinfrésteringetoasairli pubjdct aefeffeative wenobiot ofpr ghiredin galag compound

beneficial effect i | ping to cure,or r ce. the
R L T e B
viherefmsaill SRRAGR: Mok BRFERHe fok@RodudingRibRRE cfaDEffect in helping
suppressi ng growt h hornone secretion in a subject in

tmeeed oofedsocthe seypphesrsedure tiolketheddngf onkes os seyprityfa disease
aﬁnigistefing to a subject an effective anount of a
°HArEI°Fn anal og conpound according to any one of clains
154 30 158, or a pharmaceutically acceptable salt
thereof, wherein said effective anount is at |east an
anouif4. saf methiodrfor adhiqyingda deneficibededt dblaesubiact eemsprising
ag&?r%\gtgrint]gotro rsrgg gubje_ct asnoeffective amount of a composition according to claim
159, wherein said effective amount is effective for producing a beneficial effect in
helping to cure or reduce the severity or reduce the likelihood of onset or severity a

disease or disorder.

165. A method for suppressing growth hormone secretion in a subject in
need of such suppression, comprising the step of administering to a subject an
effective amount of a ghrelin analog compound according to any one of claims 154-
158, or a pharmaceutically acceptable salt thereof, wherein said effective amount is at

least an amount sufficient to produce a detectable decrease in growth hormone
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WD 2008/ 039415 PCT/ US2007/ 020595 secretion. 166. A
met hod for suppressing growh hornone secretion in a

weaimBmeM1s n  need of such suppression, conpri sPEUSINE7/020595

step of administering to a subject an 5 effective
2anpunt of a conposition according to claim 159,
wherein said effective anount is at |east an anount
sufficient to produce a detectabl e decrease in growth
hornone secretion. 167. A nethod according to claim
165, 1aphet engihechfag syppygisingsgraw o horgropatseeretion oy prbirst in
se rFti ?ln i S eissgdi cat eg if or, t he torfe%gnrlrg%rir(ef e dsiug.ggsaen
"ET oAt 't "ER Rk RCFEr P%ek&e B&‘?pexcaessi Ve ggr S Y
eNQEID AR OERCHRS kéthpositRh dcaslinkttald MR 185, WRESInGhid effective
excessi ve body weight, for facilitation of appetite
anleuntaastleast@n afrmont juffididnoto pfodwesi ayfetectabid decesasminegrowthy
htreati an obesity, for treating diabetes, for treating
SUMPFiSEAti%ns of di abetes including retinopathy, or
for treating cardiovascul ar disorders. 15 168. A

met hod according to claim 167, wherein said excessive
wei ght. ifs method @ntordibgitd elginf W61 whereip saiddiuppressioroef growth
condi ti on .i ncl udi,ng hypertensi on, diabetes, .
AR RGP, 1 RANTGY A0k e FATBH s B 2 4I°Fss G g@pdition
RS RABEY Wy £:lc8ssRB U r&RAC RErPnoné GedBtion, AorTRiieRioACH ALY 69
to claim f67, wherein said facilitation of |oss of
ekeshiveweid g mteighe dorcfeslitatien bfi dppktith dedeast, feukhlibtisr abesightr
condi tions. 170. A.rre%hod according.to claim167,. ¢
MSTRNE St EngpaesiDa fordralts fighetesofor tgiine wapgmhons °
d&BERY ih§13§in?tretln%9§tﬁy, RAFd: u@;ﬁn% chide@a bR dfsBfdemsich

di seases or conditions. 25 I71. A nethod according to
claim 167, wherein said excessive weight is due to
Prader-WI1li syndrqne. 172. t hod accordi.ng to, .
cl i 161 6 e r BB e by 18, b i Extses v welght is
SRR AGERF dbNO distast! & Brkiln WRRHS! nhy}ﬁ:‘rt@nsion, diabetes,
suppr e§S| on of growh -81 WO 2008/ 639 15
dPOPldeBiRdg) 0ad 3R AE0Br dikaseangalbstemsramtepanthritis anddircas.ed f or
the treatrrent of a disease or condition characterized
by excessive growth hornone secretion, for

faci 169t ak in%'ﬁ'l&lf acjc&*aﬁlgocg claim 167, wherein said facilitation of loss of

body weight reduces the likelihood of such diseases or conditions.

170. A method according to claim 167, wherein said facilitation of loss of

body weight comprises at least part of a treatment for such diseases or conditions.

171. A method according to claim 167, wherein said excessive weight is due

to Prader-Willi syndrome.
172. A method according to claim 167, wherein obesity is treated.

173. A method according to claim 166, wherein said suppression of growth

.81 -



excessi ve body weight, for facilitation of appetite
decrease, for facilitation of weight mintenance, for

WO e@ansngs obesity, for treating diabetes, -for PCPEBI0Y020595
conplications of 5 diabetes including retinopathy, or

f ' b I j .
Bl S0 GTAANISEY B ARG s Ml

ch&a@erize@rtyr bXrdssivaggro@aet! Bbrmidhe asethieSOSOr Eciltarvdi ofi B of
i ncl udi ng hypertension, diabetes, dyslig%Qemia, _
exegpsiyediealy cufight. far Gelimdon ghanpetliesisasaseofor Beiifatinn jof peight
and cancers. 10 175, thod according. to claim.l73
TRAPSFRE Eeronie Metpudleebre pRESR I Mtk Gufliothor

5 diseleersiutihg rét’irk)plathp,cw@or@ifear&\gicaardib\&eaﬁaeais@fdee@ndi tions.
176. A nethod according to claim 173, wherein said
facilitation of loss of 15 body wei ght conprises at

| eas art of treat ment . f such .di seases .or . .
congi i ahanthoteccbrdiie 1B Heim 37 SHipteil SR ARFS R poght is 2
HRAb @i} BRI BXL eSBhdéCoBbrdion frcRidthg hPpelleAdSH, - Whbelds,

syndronme. 20 178. A nethod according to claim 173,
dyl i deinria, srdlidvesculag diseaseigeldistones, @feoarthritis and cancers.

10
175. A method according to claim 173, wherein said facilitation of loss of

body weight reduces the likelihood of such diseases or conditions.

176. A method according to claim 173, wherein said facilitation of loss of

15 body weight comprises at least part of a treatment for such diseases or conditions.

177. A method according to claim 173, wherein said excessive weight is due

to Prader-Willi syndrome.

20 178. A method according to claim 173, wherein obesity is treated.
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