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overcom ng sexual dysfunction (U.S. Patent No. 6,967, 237, sanueva, F.
F. eB0al MolayéanomdEGdoon i Avblancedbit dbtuzta(yl%@)deaso(ﬁﬂ) Méin&):l, St r&addcmge 15

cardi ova uI ar. di Eg se (International Patent Pl ication
FCT) | BooRGTERaTh P EgRrinsod)e, i APeErlesnony BSa7 SoEID158 HasDfsheusli, Pat ent
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to pronote galier GHB esdeptal isn®dtG-prdtyin pardlédtdcaptoy. | Theatte@ntsd GHBEf eri ng

from decreased gastrointestinal notility resulting from post-operative

i | eus or TPeepiergResivatieminclide depolatization and inhibitionselt passsitim isharnelpang

chroni c di abeti.c .stat U. S. Patent . 6 8,501). 5 trgintestinal (Q)
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gast r oes gpdvap aa(1)6-ol UBush, Sead eet (FERD). BrgaHes.0U39B5 UK 1).23-@. andditeked i ¢ and
postsurgical), irritable bowel syndrome (IBS), constipation (e.g. that
associ at &d Kaettdh, Ghrieoni@, A9PON(3N4264p4phase of 1BS), enesis (e.g., that
caused by cancer_chenot heraﬁy agents), .ileus _and col onic pseudo-obstruction
(U.S. Patent Kg1Sgngaalesyguchipssy and ikppnaless haie Ayarisgofodibesed) . These
various conplications of interrupted G notility contribute significantly
to the health care burdens of industrialized nations (U S. Patent No.

6, 548, 501; Feighner, S. D. et al., Science, (1999), 284:2184-8). 15 "Il eus"
refers to the obstruction of the bowef "or gut, especially the colon (see,
e.g., Dorland's Illustrated Medical Dictionary, p. 816, 27th ed. (WB.
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intraperitoneal inflammation, e.g., acute appendicitis, choecystitis,
pancreatitis; fractures of the spine; ureteric colic; thoracic |esions;

basal pneunonia; rib fractures; 30 nyocardial infarction; and nmetabolic
di st ur banctbsrappeii¢ ((parRatentiNe 8566,83% Indnfo HASEBN) &¢04)o i 8@dadrbor Mullee peri od
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vom ting, ‘obstipation, inability to eat and cranps. PO not" only delays the

nor mal r esmppdving bohe idensltyi (17.8kBatafits&Nos 6;85¢499,a6)2b738 | amidg6,251,902; and
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de¥Fmi

aspi r aPi ofﬁﬁh@u\lﬂ)ﬁi ., Growth ?Iomﬁel i P91 P2 F270pirertingaRetPgRAPES to a
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Since vi rW/I'BES/%@SF[WCB@@BﬁQi??%HV@as%&}aﬁF.@%l Re T\ &8s EABEAnSSMIREPHI ne or
ot her narcotics for pain relief after surgery, particularly maj or surgery,
current poeEvosUNd):8@R), pakrohtieg@kernal dysfynaidrl dU.ByPstenviNbe 6 9¢£237; ofindior mal
bowel function, resulting in a delay in hospital discharge and increasing

the cost &psaregveal. dar ¢ apoAgens sExdorierpladettlo 4198k 110Ga30-8bi Heakns nal
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sickness, migraine or tunors. Enesis may be self-induced such as in
anor exi a orenuEnddceinolaitabt, (H) al0§b:38Eeurelipving exuiisepain (Searade, phi n,
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Prol onged epi sodes or repetitive enmesis my 3 I'n a variety

injuries $Btdnie By HenatddGs oinAgmeteh reddisasd, &f AClohals\li®abddial ances
(Quigley, EE M et al., Gastroentero., (2001), 120:263-86). Agent s
whi ch actulceratit¢ editisblst. Pefent Bghtlicatibn Mot 2002(001308290). al so conf er benefi ci al

ef fects upon patients suffering fromgas troparesis.. Gastroparesis, also
cal | ed del ayed”gaRiptis analpgs fi ggelin %afhfg‘ﬁ'i‘%? ae%aﬂmmyc‘r{%ﬁ&&ﬁér%@tto t he
st omach ( tap rKi t Nt akep IO to enpty
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nerves and damages the bl god vessel s that cgt{)%oxy en and nutrients to the

nerves. gL dUstuEatert |Mow| §96%4i And; §K g Jptprppdiang Ttento ti e,
[ ft j i : be d d;
as is o %ﬁﬁ"i&g?-‘f%%w({g%@?ﬁﬁgi‘éﬁ @ﬁﬁé%ﬁﬁs nerve can be danmge

gast ropar en occ e'wth’type 1 diabetes or type 2

di abetes ( MIr r@hrelifralstin@basdh appdeid ((I;J 520t N 4968337, 8hd Okada, K. ef B
traditional therapies for inpaired notility, such as that of il eus,

gast BOparkshbgimabgy,€he),s137@1 E515648%1 desech, ighedlineis ofter usédita eedt pabhientapi es f or
treating 15 ileus include functional stinulation of the intestinal tract,
st ool sofsulAERg fromyeeriaiedissaten ersdipardest g% (wndertakingi mgdicinal iragimapsnous
hydr ati on,, .nasogastr.|.c ction raki netic agent ear | nt eral feeding,
and nasodetR R diadlignatie pismnledodf pf FtisSe oRtiElt dBEoTbrett ¢ he
stomach has also traditionally been used to treat ileus. Traditional
pharmaceuticals used to treat inpaired G notility, such as that of 20
ileus, include drugs that act to increase colonic notility, such as
Leul3-notilin and prostaglandin F2 aTﬁﬁa, and prokinetic agents, such as
Cisapride(r). PROPULSID(r), which contains Cisapride(r) nonohydrate, is an
oral gastrointestinal agent (U S. Pat. No. 4,962,115) indicated for the

. e - o o B o, - v




25 include, for exanple, netoclopram de, donperidone, ondansetron,
tropi setron, nosapride and itopride. O her treatnents include adm nistering

6. 214, 84%) XUPER) a5 Pl SPar BT 8 TRPBaNT o Do vt ilRCAB Decept or

ant agoni st 14 17] FH: Wt ti hedest i ti V.

recept or a}}‘ﬁ%gﬁ?@?ﬁ ?5011%@1&1&1{@ %Y&gglg%f%%zfg%})) . %%‘Ié%gi[aoglg l%’é I%?f’& NII%‘t . No.
5, 362, 756) 6,96%2870 peté, 2B3D00)). Sartifldhrly Nanc&,ild@ed38dcheRid(U.S. Patent No.

prot ei nase-acti vated receptor-2 antagonists (U S. Pat. No. 5,929,035). 1In
extrenme ca&®¥, 23| mtgniticnabBatent Applne owPCH/RKR0GHE/OB052P VG 05/A14082]; tamdunbl ock
t he col_on. e fherapeutic r owever, suffer from nunerous

Th i , h
pr obl efs. %POP'H@t‘%ir‘f@ZE” (9851 (BYG2). ¥ ggg’?)eﬁ@%@-gn&iﬁsﬂ%n@@%%r ket

due to its b, i r di rrhyt RAA-ARS S Pat ent  No.

6, 548, 501)?f%%?%%ﬁ@a%%o%‘[‘?%’#ﬁfsfﬁré’%% Plolod @ﬁ%@’e%ﬁ&)%??‘ﬁg} CHISUPBi al s
for a thergpirdme tih Ak PASLARRTadEMSy I(USIP Gt Nod §54mMAN{ERIRY 998) -
Adol or' s therapy, however, utilizes ‘opioid receptor antagonists which

mer el y bl dolerndiens] Hatert Applicitioh NopPAITAIBA6ALIFBI NG 97248498 aridhankasdrjal | y
relieving the ileus condition. The phase Ill trials denonstrate margi nal

10ef fi cacyMarfl #i nPred [Xpsspsrs abpdays 1998} 4:406-20pk sande hrastic j negpls failure

parti gyl ar perative.il.eus . rth r . prjqr.art

ot hod ToCHPESHRR Tl P el Byom Mery Viadh dpabifRE: Pifelt

di fferent teupRentof tridiBhAINERE&mSaried b?oﬁt%%'h@tlbé’se ihdI6HS AEmBARLHAL T UM
ileus. Also, these prior art nethods offer no neans for the prevention of

15 i npai r eadi@iomvherhapy,ytensporhryasr tpeahamwdnt i ihenshiligaiohr aphoe sidyandUsresi s.
If inpaired A potili t%z such _as that of ileus, gastroparesis and enesis,
coul d be PrREPENOED YY 236rRd 6£2PE2I)vel y treated, hospital stays, recovery
times, and nedigal. costs woul d be significantly decreased with.the

addi ti onal benecfD |%tS 0P 4R O_rrn'rfzslE r%c(%%ra O?fg ﬁbe§F apd r?f%’_fgce.fraﬁ%ﬁﬁé’wﬂﬂ?'éwfm' _
sel ect5 velypérafedeHiaBles MRAlitb (MhEQViSOFHERId BARUNIDHNS ptthis?e dYsduncti on
caused by postoperative ileus would be ideal candidates for preventing
and/ or tr 8ath ngngivions sanegichahctarigeddst epantedmcirt@ating Smetilidrlgges waid d al so
be excellent candidates for the treatnment of gastroparesis and/or enesis,
parti cul afyRPressediGH dewde | GHeeatment eheodefisieapiadultn Jorgehen, drQgetishduced

trointesti j O th d hat _d t i ith
o Bk o) S48 Cp S B ek 08P ke PGS ot "
they may peoadvidp pt ¢eH1%) %gteﬁdl}@nmb% gmmmﬂaw% al. Mo RRIRDs "@g%g,%%e“t W th

l[imted side’effects. recent studies have nstr at ed

t he it en(Suplpl 0pE3-8f) KaAsSBeepUsHowas t@pieduicd, inéleiis Gn dash BbAL! Repalic Hrignul at e
motor activity in the intestinal tract and to treat conditions such as
i | eus andméfeeimass pyhileedempising ftimedssn AgedrdthER, 6dBinistzationbefem ghtadinn t o

accel erate gastric yi in fats and mce (Peeters, T. L., J Physiol.

Phar macol "?g,og'(% bjok)) ?ﬁ'g’%%%% E%;sal%ﬁ {0‘55’-%3%‘3’) exceRt ngf}?, é‘@#‘ﬁt%‘irﬁc ﬁ%‘%‘tso‘éfeﬁr\%s hown to
¢ - . / i X . ol

(Poot or s (G5 Tkt N DBEBE, ArRERL WI0krof, DR ATSeoOR Thkdy ot 3B 3BE°

Trudel , landeCasahueva) F. Pres sl Ol rendsaiSndokrdi Mstast (1999, Vi 1)B03S1 Complic2@22)

282(62) 1 (048-52) and in |aparectom zed dogs, ghrelin was shown to inprove
PO 28 t e dipbetesgudnpsmugtmopTihydad/on foretreading degiviareslar (A9088rs (R4S.531- 4) .

a1t SRR A Sty Arsirenen PP IRGos Nt POBREA L By Do
Wnter, %eﬂdh%@eatedﬁ?%ﬂ%ﬁ%%%%m erol. Mtil., (2004), 16:439-46).

I n experinents gne ospitalization conditions for a human
patient sufferrepiides affedtdy, tHeaRMaSE LOFr@Rth hédnSore(CGHEXREREE CARPPI ates as
wel | as ghrelin analog RCG-1139 (Poitras, P. et al., Peptides, (2005),

26: 1598- 68HRP-2 andaghrakis aaye alBo reasgint ito gxiglbis astookémgsigtdr rigrokRietict 2&estes shown
tor er%fIfg inﬁ?he control and_| aparectom zed rats in the presence of
mor phY ne (Urt Fatent fios 6588 »& Laetersal- bt Biysil Srmcels (F48) PéKpwRR H¥%ef f ect s

wi t hout i j i i ctivity, . Ferrets £xpos o the
vt ot oxi AR FELRRBRP R o Kot CatratBis FrEdRTS” FRBAC e
occur r enogscolis-sBt CAL BEcH wﬂa}égéﬂoff a9 sbQkiag Hevel dMd BESE éﬂ}{;ﬁy&? tg1cular
adm ni stration of ghrelin (Rudd, J. A et al., Neurosci. Lett.; (2006),
392:79-83) thus confirmng the ability of ghrelin to reduce enesis in a
manner consistent with its role in nodul ating gastro-intestinal functions.
It is thought that ghrelin's role in grodulating gastric notility is

i ndependent of the GH secretory activation and nay be nediated by the
vagal - chol i nergi ¢ nmuscarinic pathway (U. S.



20 Patent Application No. 20060025566). Girelin has al so been shown
to increase gastric enptying in patients with di abetic gastroparesis

(Murray, C. D. et al., Gut, (2005), 54:1693-8). It is interesting to
note that FTAMOiESasitpintesinal matility cpprigtody n watignis sniferies figm drerarsadal og

was adm ni Ing L.nLraperitoneal (ip i.ntr.avenou iv),or 25
intracere %@éﬁ?ﬁsﬁﬁﬁl %\P H(}%ycf/ Su{h.rlf e ?F‘oﬁ(.%tdpﬁreﬁhvﬁilge&s oosfu&%‘i‘ %%F@Pa‘igélts ent No.
6, 548, 50LiinkldéntalPad §RE oARR! bCaldLRRSs NG 2 28PN AB4 St Sate: (73! PRELARR) T cation
No. 20050187237; U.S. Patent Application No. 200600255665 report on the
oral adm rg385at)1 on of GHSs as a nmeans to treat inpaired gastrointestinal
motility. Very few conpounds are known in the art to be useful for treating
i mpai r&d 30 G Gastrointesfinah (Ghronetilimnip ou Aehs diktasc neyrgmysstlab pnecess Hhaal
nmotility, .e.qg. stinmulafion o tility, woul d be highl esirabl e.
Conpounds % %r?ﬁ ’ﬁ‘émﬁﬁéttgﬁ‘i%ﬁ“etg? idﬂ‘&qsg%? Peq 28951;%1% 8f ﬁl' %1& e (1998t nent

of interrypyyHngnd ' C j Si. Sy

Par adoxi cal | yg' Slﬁér grln %%E%%g%)rﬁ}g?g%%§%s go gs‘,&ggbﬁ?ﬁ “ac P%\%Cg?dom&efi ci al
ef f ect i ngastpasoghtgeflUréluxPdisesde RGBRDY, agds6dpMNeSis @@,25%393&:11d299§1 0211967
and 2004/0157227; and U.S. Patent No. 6, 967,}537). For exnpl e, conpounds
exhi bi ti ngumicahy sgigable bowel syadsome (BRp conBipationfe.gr thab agodnatedewithéhe
supprgssi gn of G secret| e.g., antagoni st anal ogs of ghrelin, are

i ndi ci(?ed?‘mm?‘% & a@%(%gelg&' \9’@‘3%@1(95%6516??36‘15“3 by @n%@wﬁg&ﬁw a8rnton
Publ i cati gp,Noy, 42 1 acikita ight A j.nthepnon- obese
(U.S. Pat eﬁlt1 No.d ggléég %?5 ?bosrhirerlﬁ?%?a@hg'a%ﬁ?eggallqavvgi%ﬁ’t% O%nt‘i];%rp%]tgmdecrease
appetite QppHcatiat &t 2904028698Y., 2BHgse Eridlsi ForApi@GBAE Jf SinkdFupbe QGPe used

to facilitate 10 weight loss in an obese individual wherein said obesity is
not due tBotiy emdubutefsiguifibpitly to She Pealdntargburdng @7 jiRBifridizdd WaGonsPat ent

Appl i cati Publ i cat i . ..2003/ 0 967) .. . Excessive weight is a
contri but ﬁfﬂa #agﬁtgﬁ?oég’ﬂﬁg&fliﬁﬁg %fséé%'cﬁ”céﬁ’ﬂ’iz‘iei @AY)<33E17 1868y per t ensi on,

dysliqg dem a a af @l i en | icati.on, 15

Publ if:yati on Noﬁgﬁlgg%%gx(?%%bggﬁgh%??&ﬁ%? 3’% O@t’ gé,pﬁé H¥ C%{%n &%F’I as
gal | stoneg, MseEa Uisthic Médeal AaicaAarlo p. 318637R3%).. (W, L huhdeaNCer s
(U. S. Patent Application Publication Nos. 2003/0211967 and 2004/ 0157227;
and U. S. Cempany, \hiladelpbia, 1989). Sedemilgdaery- Witma te yhedband reddlng Pathent No.
6, 950, 707; . I nter nati onal Patent A{)pl i cation No. PCT/US2004/008385 [WD
04/ 08494 3Fleapgigintlammgtory; medliators) leaging fo achiyriian; of inkibipry nagal 2fess,

88(1):174- 8 . ' : E. ;et _al . t. Med. 20Q2 8(7):643-4).
Ghrelin éﬁ@aﬁ%ﬁ?@%ﬁ%ﬁ Offglgluf'i tnge feémy\?éfi B%?lﬁggggse V\BXJF;%E aﬁ}é%%’f‘%‘r%f &duce the
| i kel2ohoatbrafal 866HirAtELADOSMBHts ©F T gh@_ﬁ‘@stﬂ’t'f}?g B (200PP5 B8 Op% hisRalospart of
a treatnent for such diseases or conditions. Antagoni sts of %HS nol ecul es

have al sdnteeiéml dpsiehis{Bebrtiak, xhinb]. bf Gistvdenterol (90TITRL:-YRIeReshidk, fsdm. L0 resul t
ina decr?ase in the nunber of 25 turmric?eni c cells in the target tissues,
e.g. tundf Sooepieee-1 (897) ity yllepsashpsld theydistieguishedafiemeeenstipatiasy nat i onal
Pat ent N i on No. PCT/EP99/.08662 [ WD 00/ 2901 . ,Native relin,
however, agﬁg‘glelésrtgt]fl§gfll§/enst ﬁér‘ﬁffﬁgﬁ}'ﬁ' i[e?’ gy t%ﬁ?'légc%‘%ése%vea%{ M@ut es of
adnmi ni st TRGdrRRe ANUeAREE DRAME] 1;;.03%}@7@1“ eabs .\Babéﬁuﬂfew%mgﬁaﬁ ced 30

i nt ake and/ or wel ght reduction. The apparent half-life of exogenous ghrelin

in rabs Philndglphind@88)p be 30 m nutes (Tolle, V. et al., Endocrin., (2002),
143: 1353-61) and in humans only 10 m nutes (Nagaya, N. et al., Am J.

Physi ol . Regullleus gpasgbe kronpht abeytsbyla vayielyoaf) caupes sra @8- IRrasition; G ven
the wide.variety of, beneficial effects that GiSs h to offer, there is a

need in frhtgmélra i yflg?hagfnflaéct FUEOPERABYi JAmAUrap) é“%?eﬁbélf’m’f‘a&na?"(?élg

mol ecul €traperitoneal inflammation, e.g., acute appendicitis, choecystitis, pancreatitis;

fractures of the spine; ureteric colic; thoracic lesions; basal pneumonia; rib fractures;
30  myocardial infarction; and metabolic disturbances. Post-partum ileus is a common
problem for women in the period following childbirth and is thought to be caused by

fluctuations in natural opioid levels as a result of birthing stress. Patients having



5SUMVARY OF THE | NVENTI ON Ghrelin anal ogs described herein are
active at the GHS receptor. The anal ogs can bind to the receptor and
stinul ate or inhibit GHS receptor activity. Girelin anal ogs have a variety
of differefdeigere praspdigrien gucthay magnr qhdmrtl%fd susgerpandiadisggrparetpmoder a

h t t h di tht hr el
ot o R iR S R e R
1- 1 103 IPI%EII C
|(or of\ggl %léﬁc npacfgedtgpx? %gt%ﬁ\r/%k% Feﬂﬁ)éhgawdeg asglglﬁltc?géééﬁégcﬁ Vi ty at the

GHS rECEDtMCndﬂSBHﬁEd?&ﬂ%ﬁgﬁﬂ&@s d@wme il @fetdreyd td@etdindies agROoe). | n
anal ogs wherein the rst amno acid listed in the definitions of A to A28

i s the%ani no acP@! fcommprdy asevrsefomoRfditeg2pbsinsi talloping Isergeeyiuebcsowmle nati ve
ghrelin, i

PG y- Ser -iBEPRBRt sl ﬂyma@mws&e@lﬁ? APevaY ey i enformpre harry - ser - L
VS e b AuEdOad kol R n B8 N aNIE ASER ok Wibbstol EOH{ 0Par,

exceptlon (0] I’St am no aci e sequenc

resi due, bsA Dk hed foer, nudam), (353121 Cfﬁhonﬁeshiqal-&y?sm&) AssbriAdAvBh PAIT7_
A8A9A:|.Ok[g\‘l\g:|.:l.A:l.ZAT%I¢ /)0\14 )A15 AlGAl?;&ﬁ%}éAlgAZOAZI A 2

2 - A23- Mﬂgﬁﬁ@am@o&ﬂeve&e 28 thRL cglph. POl ehejagteriaed iby eihdlommeil rmmsezor
Ser, Ac Al a, Ava, Thr or

ée'rb\pc,&gp( I\%ftﬁésﬁm N&He@pm stipgii A%hw[ﬁaﬁese@ STARGYS: lfsalplc@(mlz dR‘?’)Y

SNEJ (CIIE:(HE 23)51 %&?@3&%§3§)9& ifRhQY ﬁtelgﬁﬁggbpgn%@oﬁgﬁ hosplzdahzau%al‘)ut 2- Fua,
1-Nal , 2- Mo, foeiRPostoperddilve cdmPBéatioRE) ré@pe Afﬁ?faﬂ@n prebsortne, Taz, 2-Thi,

3-Thi, Trp or Tyr; A5 is Leu, u, Acc, e, hLeu, N e, Nva,
Phe, Tie or VaITheA@lmisissetiQn AbupiOitbenalgesuqs tmabpatmhaafta surgdifyrmay oifeth; A7 is
Pro, Dhp, contrfbute Hé)/pancf/or exacergate §1£ﬁng bowef)I cfysﬁ;rnrglor?r ﬂIéreby delaying
15 recovery of normal bowel function. Since virtually all patients receive opioid
analgesics, such as morphine or other narcotics for pain relief after surgery,
particularly major surgery, current post-surgical pain treatment may actually slow
recovery of normal bowel function, resulting in a delay in hospital discharge and
increasing the cost of medical care.
20 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
25  sickness, migraine or tumors. Emesis may be self-induced such as in anorexia or
bulimia, and it may also occur in respénse to severe pain, emotional responses (e.g.,
to disagreeable sights or odors), or pregnancy. Emesis is a common complication
following the administration of many medications, particularly anti-cancer
treatments such as chemotherapy. Prolonged episodes or repetitive emesis may

30  result in a variety of injuries to the organism, including dehydration and electrolyte

imbalances (Quigley, E. M. et al., Gastroentero., (2001), 120:263-86).



A8 is Qu, Acc, Aib, Arg, Asn, Asp, Dab, Dap, Gn, Lys, On or H\N 1
OCH((CH2) n-N(R12R13) )-C(0); A9 is H's, Acc, Apc, A b, 2-Fua, 2-Pal,
3-Pal, 4-Pal, (X11X2, X3, X4, X5-2 Phe, Taz, 2- Thi or 3-Thi; Al is G n, Acc,
Ai b, Asn, Asp ofg@tswhich act to affect gwstrqhgtesti:rgil nmijiéity W@lsomnfer bapefidials, Orn

or HN- CH -N(R12R13 15AI 2 is Val, Abu, , a,

o Ik (g M e é&ff%xg ooyt et caﬁaes%faye?‘ A
is Gn, Ac

o, Ly drotr i pd TSR i e it R ageRon S

del et ed; 2844 forRinf dihd tﬁégstom ta%sotoo% tdRptitd .cohdbfits. qfd}:ex eNH' R3)
Asp(OR4) Cys(S-R5), Dab(S(0)2-R6), %S(O)g R?) d u(NH R5), u( O R9),
Ser (C(6) - Rdzlk)wmghda(lﬁégé) totht) vagidN—r@H(e( M)xeravu(mzﬁeram)reﬁ(@ noovetiginetoéd; Al8
is Ser, Abu Acc, Act, Ala, Thr, Val or_deleted; Al9 is Lys Acc, Aib,
Apc, Arg, iAod ghropgh th@é}gesfef%trwt thel muedes ofhe sfamadsandapestinphdo mok Ar g,

Eff‘rp? ngb ‘QHDD%%O%‘%Y %ncg %bermag?m ff%ﬁgs Slo Dlapdr %ﬁ;ﬂedﬁ%}? ?lo'qg?ﬁ?d l nC
U5 R Pl gy oMy dn D,
hAr g, DabanBayptri€édtsnto tHinE(eb. Q-ﬂlb)qonglNﬁdEé ]?d%]zl%)r):m@’(rﬂ)lgh oveled hg geriod of A2'
is Leu, Abu, Acc, Aib, Ala, Cha, Ile, hLeu, Nle, Nva, Phe, Tie, Val or
del et 88; tR0% 2p & attan, thajcpse Mﬁbeﬂ@?p eqyaguprerye|cat 88 dappged;apireparetip, Dnt ,
3-Hyp, 4- |5|¥t8h olcpu(:rs in pgéple with grp% 1 c-'{ a%éte;r or tycf))re ij glagetes (Murray, C. D. et al.,
Gut, (2005), 54:1693-8).
The traditional therapies for impaired GI motility, such as that of ileus,
gastroparesis and emesis, are considered ineffective. Current therapies for treating
15  ileus include functional stimulation of the intestinal tract, stool softeners, laxatives
such as Dulcolax®, lubricants, intravenous hydration, nasogastric suction, prokinetic
agents, early enteral feeding, and nasogastric decompression. Nasogastric intubation
to decompress the stomach has also traditionally been used to treat ileus.
Traditional pharmaceuticals used to treat impaired GI motility, such as that of
20  ileus, include drugs that act to increase colonic motility, such as Leu13-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
25 include, for example, metoclopramide, domperidone, ondansetron, tropisetron,
mosapride and itopride. Other treatments include administering adenosine-
antagonizing pyrazolopyridine compounds (U.S. Pat. No. 6,214,843); pituitary
adenylate cyclase activating peptide (PACAP) receptor antagonist in combination
with a vasoactive intestinal peptide (VIP) receptor antagonist (U.S. Pat. No.
30 6,911,430); fedotozine (U.S. Pat. No. 5,362,756); neuropeptides (U.S. Pat. No.

5,929,035); and proteinase-activated receptor-2 antagonists (U.S. Pat. No. 5,929,035).



A28 is Arg, Acc, Aib, Apc, hArg, Dab, Dap, Lys, Om HN CH((CH2). -
N(R12R13))-C(0) or deleted; 5Rl is -OH, -NH2, -(Cl-C30)al koxy or

NH X6- CH2- Z, wherein X is a (G- Cl2)al kyl or (C2-Cl2)al kenyl and Z is -H,
-OH, - CozHnowtremedasegBleus has beerpireqted with suygisdytgryeption to unblock the

(G -C30) heteroal l <yl, (G -C30)acyl, (C2-C30)al kenyl, (C2- C30)al kynyl,

aryl (C1- c§8§’é‘r kyl, aryl (Cl-C30)acyl, substituted (G -C30)al kyl, substituted

(G -C30) hetero J( . . e St - | kenyl ,
subst i t ut ed 10%? g‘f%%héff%‘?‘%%su t%,ltas g‘?fier( %%?*‘bcsﬁo“)“%ﬁ‘?ﬂ”yrf’ﬁ%?‘%?ﬁgu t ut ed
aryl (G - Cimtaky| PROPULSID®®REd reéntyBrendded Rom B miket 88e ti% pdtbnizgdldo R11 i s,
i ndependently for each occurrence thereof, selected fromthe group

consi sbi ngndifce( @rdiad orehyitiinjas( @2S. BaehbNe 48, lbstAdaloe fof@irattdd)is al kyl ,
substituted (C2-C40) al kenyl, al kylaryl, substituted al kylaryl, aryl and
subst i t ut ®¥esgpijy in :P%ééfcﬂl elfniced gl dora gherapy ito &@ﬁbﬁﬂ%ﬂm@ﬁ%ﬁe HN8

occurrenc eof , gied f t u I stilpg.of H.,(Cl- ) al kyl ,
(G G0y nMEMEERR, (ESERREEL 0 s P (b el it oplha Cetesely

aryl ( Cl- CAnjagbkigls, which! fcrelfTHRIRCHE, siddlREbith W asbidtel AARpkaibd Wrhthes Uhsd i t ut ed
(C1l- A40) heteroal kyl, substituted (G -C40)acyl, substituted (C2-

C40) al | <eaytually ubledviimg) thed i161G2 e@dbiian. k yiing| phasa dlt {rialg deémanstiatCimazgmphl kyl |
substituted 20aryl (Cl- C40)acyl, (Cl-C40) a&IIKyI sul f onyl gie -C( Nl—g- NH2; n is,
i ndep&hdeRtticper otnd apiniBet urrRlisakilithefosothe Jtreasment “of dleus. particularlypycp of
X, X2, X3, .X4 nd..X5 is, independently for each occurrence thereof,

sel ected P%ﬁ?%rﬁgvalrl%‘gsp consisting of H F, d, Br, I, (CG-io)alkyl,
substituted (ChurthOiRbrkYthes@pdibs aftURSthbisl t@trédinent SHmpdied MOBoaine, CN;
25provi ded t hat: when R12 is (Cl-C40)acyl, aryl (Cl-C40)acyl,

subst i t ut kak (spacifidt) fe\differsubsipes of édpairmkli€l e.g4 ppstopérative ileus or post-
(Cl1-C4o) al kyl sul fonyl, or -C(NH)-NH2, then R13 is H or (G -C40)al kyl,

( C1- C40) hBR&r@allqyp; | Alsepthes PPk arfyinethogs offah ng rsans | for gkwpqee?n%y@ kyl

substjtuted (.G %%I.bl, ubstituted (4 - het er,oal kyl , bstitut ed
(& Ity aiiRefiid COMRLIN, sedtRieht O{z’%&b&%ﬂ%g‘)ﬁf? Bk, 1 e et
aryl (Cl- CApkigbk¥heh & tHat BhAEERESWopaRks Yand CeRisa Bl d BRI greded€dB&H more A
preferred group of conpounds according to the above fornmul a (1), terned
G oup 1 ceiffgtivelgsireatsd whespétal ARayiss r&enveyr tidies, add msediSalr capts GranldbeR8) ; 5A4
is Phe; A5 is Leu; A6 is Ser; A7 is Pro; ABis GQu or Alb;,
significantly decreased with the additional benefit of minimizing patient discomfort.
Drugs which selectively target gut motility to correct gastrointestinal
20  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
25 analgesics would be of special benefit in that they may be administered
simultaneously with drugs for pain management with limited side effects.
A number of recent studies have demonstrated the potential use of GHSs
such as ghrelin, GHRP-6 and others to stimulate motor activity in the intestinal tract
and to treat conditions such as ileus and emesis. For example, ghrelin and GHRP-6
30 have been shown to accelerate gastric emptying in rats and mice (Peeters, T. L., ]

Physiol. Pharmacol., (2003), 54 (supp 4):95-103). In rats, ghrelin has been shown to

reverse the delay of gastric emptying in a post-operative ileus model (Peeters, T. L., |



10A9 is H's; A" is Gn or Aib; Al is Arg; Al2 is Val; Al3 is Gn; 15A14 is
Gn; Al5 is Arg; Al6 is Lys; Al7 is GQu or Ser(C(0)-R19; A" is Ser; 20A19

£ P Wi P, B G BT AR AR ek 2 T
w51 gl ot fSASHEPLABIRILGEBUAGY o 1
acyl; R8 its il@¥e; P@N the treated animals (Trudel, L. et al, Peptides, (2003), 24:531-4). In
septic mice, ghrelin and GHRP-6 accelerated gastric emptying although had little
5 effect upon increasing transit in the small intestine (De Winter, B. Y. et al,
Neurogastroenterol. Motil., (2004), 16:439-46).

In experiments designed to mimic hospitalization conditions for a human
patient suffering from POI, laparectomized rats were exposed to opiates as well as
ghrelin analog RC-1139 (Poitras, P. et al., Peptides, (2005), 26:1598-601). In an assay

10 measuring gastric empyting, RC-1139 was shown to reverse POI in the control and
laparectomized rats in the presence of morphine. It is thus believed that ghrelin
exhibits gastrokinetic effects without interfering with opiate activity.

Ferrets exposed to the cytotoxic anti-cancer agent cisplatin exhibited
significantly ~reduced occurrences of retching and vomiting following

15  intracerebroventricular administration of ghrelin (Rudd, J. A. et al., Neurosci. Lett.,
(2006), 392:79-83) thus confirming the ability of ghrelin to reduce emesis in a manner
consistent with its role in modulating gastro-intestinal functions. It is thought that
ghrelin’s role in modulating gastric motility is independent of the GH-secretory
activation and may be mediated by the vagal-cholinergic muscarinic pathway (U.S.

20  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).

It is interesting to note that in the studies referenced above, the ghrelin or
ghrelin analog was administered using intraperitoneal (ip), intravenous (iv) or

25  intracerebroventricular (icv) injection. Other disclosures (U.S. Patent No. 6,548,501;
U.S. Patent Application No. 20020042419; U.S. Patent Application No. 20050187237;
U.S. Patent Application No. 20060025566) report on the oral administration of GHSs
as a means to treat impaired gastrointestinal motility.

Very few compounds are known in the art to be useful for treating impaired

30  GI motility and more compounds affecting gastrointestinal motility, e.g. stimulation
of motility, would be highly desirable. Compounds affecting gastrointestinal

kinetics are useful in the treatment of interruptions in normal GI functions such as

-10 -



Rl is octanyl; 5or pharmaceutically acceptable salts thereof. An
even nore preferred group of conpounds of the imredi ate precedi ng group of

conpounds, ;i i f] to as Group 3 conpounds, are compounds wherein: A2 is
Aib; A3 isﬂédiqg’%ﬁ e%%‘yn; 10A8 is Aib; Al is Aib; and Al7 is

Ser (n-octanoyl) Par@ﬂoﬁca@l@??ﬂ?&iﬁuﬂtgﬁﬂi&s &L aRLAR Bsefld alti&FLRbeneficial
Anot her preferred group”of conpounds according to above-described 15

formul a (éffect éf er paterto(U.Br Datgho PubHeatichONps.42M00/M8Peasd 200X/0NII DSt Snaf
conpounds according to the formula: (1npl)hGirelin(1-28)-NH2; (SEQ ID NO 5)
(Inpl, A EPHERERT el P Igkent NSHEEPA733KI0 8y exmple, canpounds exhibiting

O S S T
NG 10) (1t “aB et Aol PR OGRS S o ish g
(I npl, A k.33 Pafeat Apphedtdh®iub)lidationdis.2002y( 187888) - toidilita B iRt 1963 thahe

25[ I npl, Ser3] hGhrel i n(1-28)-NH2 (SEQ I D NO 13)
[ 1 npl, Al bnogeatgpe (LEhrRateni(No. B9H7,RBT), toSEdntan pDidedlyveight and/or to decrease

, Al b2, Ser 3, - 1h lin(1-28)-NH2 (SEQ I D NO 15
LI nDT A b3PREIBLTIS RRRoN ot A28 N e sat R R RIcap 10 be e Hbieetiate a y
bl t . tons 0 t he
For coad ng a8 Bss b Bbose AR GEE ARBAR spid PesfsTs fof Bl SOPROMRE B 1P
accept abl NIDDNI ST BAbnt NO. 8/967,087T. ATPEH. Patdie PpEiatioe PubneRHNNof the

foregoing is aryl, A b2, Ser(n- octanoyl)9hGhrelin(1-28)-NH2 (SEQ ID
NO 10) or 2803§0d%edeut i cal | y acceptable salt thereof.

Excessive weight is a contributing factor to many diseases or conditions such

as hypertension, dyslipidemia and cardiovascular disease (U.S. Patent Application

15 Publication No. 2003/0211967; and U.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.,

20  (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

such diseases or conditions and/or comprise at least part of a treatment for such

diseases or conditions. Antagonists of GHS molecules have also been disclosed to

exhibit binding to tumorigenic tissue to result in a decrease in the number of

25  tumorigenic cells in the target tissues, e.g. tumors in the lung, mammary glands,

thyroid or pancreas (International Patent Application No. PCT/EP99/08662 [WO
00/29011]).

Native ghrelin, however, has a relatively short half-life limiting the available

routes of administration and dose required to have an observable effect on feed

30 intake and/or weight reduction. The apparent half-life of exogenous ghrelin in rats is

reported to be 30 minutes (Tolle, V. et al.,, Endocrin., (2002), 143:1353-61) and in

humans only 10 minutes (Nagaya, N. et al., Am. ]. Physiol. Regul. Integr. Comp.

-11 -



In one aspect, the present invention provides a pharnmaceutical conposition
conprising an effective anount of a conpound of the above fornula, nore 5
preferably a conpound according to one or nore of Goup_ 1, Goup 2, Goup 3
Group 4, (Fhpehneiviel PaRIBRIARD. (Sen thenmidy varighbe! beppficiaheffects

Ser (noctanoyl)17)hGhrelin(1-28)-NH2 (SEQ | D NG 10), defined herei nabove,
or a phar r%ééﬁfﬂ%%haye &e oot aBleze dnpineedeie e artdon epiesiraduntagieally
acceptable carrier_or djl uen{. OResearch tool applications generally

i nvol ve t hHda §§lh6?lnéa@ 8INR'€4H&50g and the presence of a GHS receptor or
fragnent thereof. The GHS receptor can be present in different environnents
such as a mamal i an subject, a whole cell or a nenbrane fragnent. Exanples
of resgarch tool applicati oqg\iNiaRVeSs TREINAERTON | i Mted to, screening
for conpounds active at the GAS receptor, determning the 15 presence of
the GHS receptor in a sanple or preparation and exam ning the role or
effect of ghrelin. Ghrelin anal ogs can be used to screen for both
ghrel i n agoni st(shralie aptpgs descrbedlbgrrinsars actSeratdhg GhISreeepior: dilieranalygpi st s
can be perforned, for examle,, b ing a.ghrel.ih analog i.n.a ¢ tition
exper i rrentca’i)vitl“ﬁéitt% € E‘Efﬁﬁg’grﬁf’g S%E‘;‘J%%ngﬁﬁ"}gm %éﬁﬁeghr%chﬁ?%go@%gﬁ% can be
per formed, X! &4 Sd I ; r q ept or
activity gﬁ%ﬁ? %gn neggs\rlljert? ﬁfg&ht%ﬂﬁfekglégisgp{lg{lg%ggp%lo%gﬁﬁtdeattg'ddaéﬁfge%g&?ecept or
activioy. as aresearchnedlielas asiespewdic abhgt. present invention features a nethod
of screening for a conpound able to bind to a GHS receptor. The nethod
conprises the steps discomredethatighielintanalogy pubstijuted withcymplia@mioo adiflect

bi nding of a ghrelin analog to the fyeceptor, a fragnent of the receptor
conprising a ghrelin binding site, §_polypeptide conprising the fragnment or
a derivative of the polypeptide. npaunds useful for screening include
conpounds of the above fornul a, referably conpounds according to one
or nore of Group 1, Goup 2, ou G a 4, (Inpl)hGirelin(1- 30 28)-NH2
(SEQ I D NG 5) and/or (Inpl, b2N"Ser¢m- oct anoyl) 9hGhrel i n( 1- 28) - NH2 ( SEQ

| D NO 10), as defined hereinabovél or!lla pharmaceutically acceptable salt
thereof apdnephtar AaEFUP) Rl |y accept &l e qampcesr #npdj htgt N-terminal | N
anot her aspect, the invention provides a nethod of eliciting a response
from a ghediibited betgrt msistanca teupjotestlydin compdredhter seafiverghudincamprellsas

adm nistering to the subject a therapeutically effective anount of a

ghrel i n aK%rage ?ﬁ?ﬁb@ﬁﬂ&&é@?ﬂ?%@’“’?o Group 1, Group 2, Group 3 Group 4,

G SEHER BN I W E L] e

her ei naboy@ind hcidhBEERCRUIHC abliitidhs &Pt AbIte &8l ik Sthbhghff aci@r fon@ORPOSI ti on
t hereof as defined herein. Anot her aspect of the present invention

f eat ur es ernsptioding posigich i thersgqaerve vé hadvaghrelif, 6 et H-@lyebes{bby-Bo¢-Lewnpr i si ng
adm nistering to said subject an effective 10 anount of qQne Qr _nore

conpoundsS&dasredrridistdnidig-Yldvla-Clormg-bys-Gbreergerlasdey redrbiitds

di ng, t : 2 A4
(I oty har Fa oA ErSRyNES GERdtT BRkD) wih B eSierfipRaf ol it acid n
Ser (rpect aghe¥dquekd Gar Bk NUckm® rMNifud Rk BhdNkhflla (pas defi ned herei nabove,

or pharmaceutically acceptable salts thereof, or a conposition thereof as
defined herein, 15 wherein said effective amount is effective for producing
a beneficial effect in helping to treat g%. ., cure or reduce the severity)
or Lo pr eUBRATA§-AAStich- ARA keI T HEAT-F AAEATATSEIA 7A% di sease
or disorder. Ghrelin i ddubesAGAAVESB from pri mary-cul ture
pituitary cells in a dose-dependent n@mpner w thout stinulating the release
of thg othgéep:tuitary hornones. 20 Injected intravenously into
anaest hetized rats, ghrelin stinmulated the pulsatile release of GH (Kojinma,
M et al., Natyre, (1999), 402(6762):656-60), thus another aspect of the
Al St dRpdi £RR¢

present inventi hod for stimulating GH secretion in a

subj ect in neeg. , i Sstng.adul nhst eki.ng an effective anount of
one or nore oflgze{%gg{j%%Péégég%(%hﬂﬂlgtgg%’mggygpf ormula (1), nore
preferably an agoni st conmpound according 25 to one or nore of Goup 1,
Goup 2, Goup 3 Goup 4, (lripl)hGirelin(1-28)-NH2 (SEQ ID NO 5) and/or
(I'npl, Aib2, Ser(n-octanoyl)17)hChrelin(1-28)-NH2 (SEQ ID NO 10), as

defi ned herei nabove, or pharmaceutically acceptable salts thereof, or a
conposition thereof as defined herein, wherein said effective anount is at

| east an anount sufficient to produce.,a detectable increase in GH secretion
and, preferably, is 30an amount suffiCient to achieve a beneficial effect
in a patient. A preferred nmethod of the i medi ately precedi ng net hod

is wherein said stimulation of GH secretion is indicated for treating a GH

g, .. o - I O 2 T T R



5 weight gain or maintenance thereof or appetite increase is indicated in a
patient having a di sease or disorder or under going a treatnent acconpanied

Dy WO 1055 i S OB DGR Ao S L DGR s
Lhe cachril e I sl e e kef d anaoER e,

aspect of é(hﬁ; i mredi ately preceding nethod is wherein said weight loss is
due to the onset of wasting syndrone, particularly in the frail or elderly.
A further prefexs adPhet Ahod Afc, tChe, rBeedi-Ngl, eNab®-Pal, t3ePdladillal,t bPlee, wei ght
gain after an unexpl ained weight |oss in an otherw se healthy elderly
patienb oKXt,2§2,>§)3r>6‘V§}ﬁh§, TazedtThe 3- B BRAt'9™t he onset of Al zhei ner's di sease.

In yet another 15 preferred h g iat.e ing nethod is
where said tr ea{%5 ﬁ%ﬂ?‘é A&’&’c%‘ﬁﬁ;%}”e[ggb?}%é%gﬁ%eq%g’ I\ﬁlaé }é%rgf lg(élg?r% her apy,

radi ation therapys sdeABRT REY AIBRI A1l Z3H PRy orP@fiTeNent i mobi | i zation and
dialysis. Another preferred nethod of the i mediately preceding method is

wher e sai d wei gittis Bai, Dhey D] gpasiedypl ey Kof, Gio @i Thappdidte i ncrease is
indicated in an 20 otherw se healthy patient not suffering froma
particul ar di sedsis etu dieoriidy Aig u%fﬁﬂ'er@fcﬂf fgebon@anf Gimel st SPanentined

t r eat pent n r aspect, the invention features a nethod of
treating gﬁ%%{@“%éﬁﬁéﬁ@ pul nonary di sease in a subject in need thereof
conpri sing adm Bi;SHRY iag %%iﬁ,@cﬁu o.IBRUPLl, £baiope ok Xexe)@fe, ®a£opound
according to formula (1), re 25 preferably a corrpound according to one or
nore of GTaupr LThEx oup 2, G oup 3 Goup 4, (Inpl)hCGirelin(1-28)-NH2 (SEQ ID
NO 5) and/or (Inpl, A b2, Ser(noctanoyl)17)hGhrelin(1-28)-NH2 (SEQ ID

NO 10), as def iAlbid GrerdicnABoven, Htp pfakbraceut i cal |y acceptable salts
thereof, or a ¢q sitjon,thereqf as defiped I he wpvention
relates to a m@tﬁg%r AE‘&ME%&?@%E%&%% ?Fﬁf)égﬁ'ﬁgﬂ(%ﬂ“ﬁ% lﬁ?g’quﬁp a
patieqs (€.9.. A3 gRay bé%%@,;ﬁﬁ,@lahéﬂé}@l , I ectiaiiaodvh Befudes the step of
admi ni stering a therdpeutically effective amount of one or nore conpounds,
according to thesislmyerndconaibilagn, A%y e @luef er abl y conpounds according to one

or nore of Goup 1, Goup 2, Goup 3 Goup 4, (Inpl)hGhrelin(1-28)-NH2
(SEQ | D NO 5) avids &iln, (Agephib, Ash2AspSanr@lts oct anoy1) 17) hGhrel i n(1-28) - NH2 ( SEQ
I D NO 10), as fined hereingbove, 0 rmaceutjcally acceptable salts
thereof, or a ggsﬁf) $1 ?fngfh’l éolFA%bGE'P[??%ng‘yﬁ8f I, to said patient
suffering fromygs. i Skyaf SA 1,01 A Weﬁété&.y. In one
aspect, the présel?lg'?’rﬁlcg’nﬁ%bﬁ g’rj%)Ir h‘g‘gg?%t h% f treating

gast rg nt esti nal7 ig oA kd, iAsit, BepADAH, Dp, IBin, G Okrs tASH(NB-RO)! Aep@pRYL i cal |y

effective anount of a peptidyl ‘anal og of ghrelin or prodr ugmt her eof
sui t abl e Cps(S&EY e MadtS(OY-R)c DapeHOyeRM €SNEIRS 0kdit@-8s wEE@)MB anal og

or prodrug conprises_one or nore 10 c ounds, according to the above
formul a, ﬁ’ﬁ‘i@@r%@e%gﬁ(@ﬂﬁ'@ﬁﬁ@?@&%@ﬁ?ﬁfgﬁ?tﬁgone or nore of Group 1,
Goup 2, Goup,3.&Gou oAl ) | 400 L=128) .(SEQ I D NG 5) and/ or
(Inpl, Aib2, SBr (1‘%%% Bﬁ’ofi‘/‘(f) %9%@?%&%1&?1‘%@- SEQ ID NO 10), as
defined herei naAbQyEys, Alcc PAB] APE QU] BAld, DaBLO&P G deRhddy t hereof, or a
conposition thereof” as defined herein. The nethod of the invention is

usef 85 for 15 Arasbyd, Agegsibt Apc lagdhgyegs Dabi Pap$hinmaldeletad; | ity in a patient
(e.g., a mammal such as a _human) and_as_such, is_useful_for treatin

condi tions bendfiit PiogDhpoRmtrHypetryRs I Kiba e §iRs (1M He L felpte i ot | ibty
h | refl i ik 1 i gbh d
(189~ conat | pat ropBig b My BLPFRTEM-REP I Eif hAPLE oPAUBeaPY N OTe

(I1BS), constipation, par esr’s,

pseudo- obst r UCABGNATARBu! RE, laick b 20bd) G NNE VaBs®RIdted;t he i nvention

provi des a nmethod useful for pronoting 'gastric and gastrointestinal
motility in a AHtisehys, (&cg.Aiba ApomAtg, shisty, dlala Rapayrn, BIN-4dK(@Hgt-eri ng a
t her gpeuti cal I;; effective anount of one or nore conpounds, according to the
above0f or MR R“)h6(@ @rdeletedibl y conpounds according to one or nore of G oup

1, Goup 2, Goup G . ( h el nGl-28) 4N I 1 5)

and/ or (Inpl, &Hl}%?‘ege?‘?’ﬁ’- éff’a%gjgBli%h@ﬁfrleéll}{ﬁhw%ﬁ-%ﬁ‘{ﬁs%’IZ\%IRIfg 10), as
defined hgrgihipabove, or pharnaceutically acceptable salts thereof, or a
conposition thereof as defined herein, wherein the gastric dysnotility or
ileus is associated with the adm nistration of a opiate, such as, but not
limted to, norphine. In another aspect, the invention provides a nethod of
treating ileus, 30 gastroparesis or efgesis by admnistering a
therapeutically effective anount of one or nore conpounds, according to the
above formula, nore preferably compounds according to one or nore of G oup
1, Goup 2, Goup 3 Goup 4, (Inp9hGrrelin(1-



28)-NH2 (SEQ ID NO 5) and/or (Inpl, A b2,
Ser(n-octanoyl) 17) hGhrelin(1-28)-NH2 (SEQ I D NO 10), as defined
her ei nabove, or, pharmageuti cal | ccept.abl.e salts thereof, or a conposition
t her eof as defi%e&a@@ré&nﬁs u‘ll‘?a/a&q‘éof ‘Flegfitenuati ng ileus, enesis, or
gastroparesis. A#; t 35Pe Ut rvh NR Mo BB Theated Meibdie method 5
of the inventi ollﬁ f%%F1%ﬁ§ﬂ§Egﬁqg§ pog]%’- o%gér{g’?dl)vé 'l eus and the operation
may be a gastr oimtigsAigd)akcd UABEIAPS Uthrg Dah) doap, NBY's, SOfrg EHN-CHIE Ho).-
post-operative ileus may occur in any portion of the intestinal tract, for
exanpl e, tNMRZREYKEEN, orsletetdd; i nt estine or large intestine. The
post-ogerative i | eus_may be accaonpani ed by the cE)}r{esence of gts)r_phi ne. In

t

anot heP aspect ¥hié TPHusNFe d&irSaplkgyaor e -dinér Whergm§® 5 a (G-
gastrointestimnal s I n 0QCGUTr ~ N r&Qmnef. the intestinal
tract, fo;é@%ﬁal?{rip(fre, Z%EQX%?@W%E& gsma ! dlfgtgs i E\’g %i&lnlg?%e intestine. In yet
anot her aspect I@fis,tﬁ,e@p@ﬁmyqn(,clrctagh&mmymmIaagmmcmcsa)merga,t fod of the
invention is enesis, such as enesis associated with or provoked by the
adni ni st r &sdakynfl, aryl@hiGe)dapk erylhePmbhgr astitited 4ge@)allgld egrimtitated
bulima, or angrexia, In yet anather asEect, e 15 condition treated by

&

th
t he met hodCofothsterpalbdnsukstitited dGatrpsrb supstituted (G520 ket fubstituted

gast r gpar esi e, dj a S e e | e i pbetes. In

anot her ast e@%é;gﬁ%(yli’ ﬁ\?‘gs&lﬁltgg?%zf %%aﬁé@ygorn%bﬁ%%%gférglére% g?p acﬁlz surgery on a
patient which QP es rRadRE NisstRer RORY Ri6 ghd Patid eRtegerddaffippsttchgal |y

effecti ve anount of one or nore conpounds, according to the above formla,
nmor e pr ef ecatrtenc? Othesaro weldgtedcfromditheg groupneommistimgr of ofC1-G9alpyll, (G oup 2,
Goup 3 Goup 4, (I ngl) hGhrelin(1-28)-NH2 (SEQ ID NGO 5) and/or_(lnpl, A b2,
Ser (noct afe)akeay)heH %Ff}l’f?(il-(§8?4°}\ll—1§k§(18§§hsbi‘-ﬂ%. 16%-Cas absnynedknlFdi nabove,

or pharnmaceut. call ccept abl al. hereof, or a conposition thereof as
defined h&Y eslglﬁl.lte‘liﬁﬁ(gﬁaéylgggga}?%ﬁsngﬁeé ﬁrey_l’l mredi ately foregoing, the nethod
to pefs orm sur gy o2 RGRAAPRISESinll ehity 18 BadPabdcBRbndeHRERA Qfiectdi d
surgery In one enbodi nent of the thod of perform ng surgery, the surgery

may di r ecfroyh éte grodipr@ebisyingranith (CatCe)dlkyd, (asis)betetaditylndl-Gw)ant,. (Ckhe type
of surgeries which may benefit fromthe nmethod of the invention include,

but are n6wdlkeniyledCrbu)allgpat otaeyHC-Colabkapl ant(Gdrgasy), ssbpifated 16t he
urogenita tem. surger t he ynphat i S surgery to ihe
respirat otﬁ‘??%éys}t é‘r‘h’sﬁhtggs@?'gg@}ﬁfq‘fréﬁ?‘?’i@a%% ﬁtztﬁtegir &g’f&@%%yy lof %%’E’h%tf dt(lcté's ue
within th )aamgeg n H) f agtiee t :

perform ng4osur g r’ysggggftg?@%g%hﬁ? g{rlr%%tgu%? o(&eo thblﬁk busglg%tg%doup

G ouRed, 4dyial)aiEuye (CRCLyaB8)sulidAy SEQINE)NRIS) and/ or (I npl, Ai b2,

Ser (noctanoyl)17) hGhrelirt(1-28)-NH2 (SEQ I D NO 10%, as defined

her ei nabove, on ipindepeodantiydar ¢achacouprraptheredd) 1 8, $Heréof , or a conposition

t hereof as defi ned rej be gdm nistered before, during of after
surgery, or an?acg‘o‘?ftk}:an%'%g%ﬁé‘%e%‘ 15, B Heré%S‘flﬁefPr Sgﬁ%ctcfmfﬁ%e {}WFfé’ tion
provi des nkd - egaH Vg il gES,)] ' i) need
her cof v e R L L e I D B (g o
af ter surganyl, a@yl, aibstiaeedaigtorlNHieN®odnd @N} her apeutical |y effective

anount of one or nore conpounds, according to the above fornula, nore
pref é%abl y conpowidisl thattording to one or nore of Goup 1, Goup 2, Goup 3

s o) TR R S B ol B
or_phar migeiib] eally, ReceRLARkLIRALL Br LOBIAPKI.OM.A I0ORRPSE ICanubligE eof as

r’aspect, I nvention pr nmet hod
of prevenGg)h@élodikylli(CLasRilkeAFE $CSCoRBS iy, ABA(@STHalkyl, ibaivhedjowel
syndronme, constipation, or colonic 15 pseudo-obstruction in a patient in
need t her@uyatkyt subsitpteds€s-Caphrteriogligl, swpptituted 4CdCplikeapt substitited 4g=ut i cal |y
ef fective_anpunt_ of qQne or_ nore conpounds, according to the above forml a,

mor e 3Pr efep)abypyk shpptsHided i ek one or nore of Group 1, Goup 2,

Goup 3 G.qup. .4 InpLyhGhrel in(1:28)-NH2 (SEQ I D NGO 5) and/or (Inpl, A b2,
Ser(n-octoarnaéﬁf)rT‘?%% C?ﬂ ?Cﬁfﬁtﬁbgsﬂ{lﬁf)“f%EQ | D NO 10), as defined

her ei nabove, 20 or pharmaceutically acceptable salts thereof, or a
conposition thereof as defined herein. The enmesis may be associated with
anti-cancer chenotherapeutic agent treatnment, pregnancy, bulima, or
anorexia. The gas troparesis may be associated with diabetes; the di abetes
may be Type | or Type || diabetes. 4. A second nost preferred group
of conpounds according to above-descr|4bed 25 formula (I), referred to

t hroughout as Group 5 conpounds, consists of conpounds according to the
formula: (Inpl,d u(NH hexyl)3)hd Arelin(1-28)-NH2; (SEQ I D NO 17)



(1-Apcl, Aib2,10, d u(NH hexyl)3)-hGhrelin(1-28)-NH2; (SEQ I D NG 18)
(Ac-Inpl, Aib2,6 10, A u(NH hexyl)3)hGhrelin(1-28)-NH2; (SEQ ID NO 19) and
30(Ac-1-Apcl, A b2,10, A u(NHhexyl)3)hGirelin(1-28)-Nd2; (SEQ |ID NO 20) or
phar maceut i cal 14 PEéeEsst &ioue aﬂof@’oflﬁé? é?fPFC?mﬁt %Ree aj)?b’gé‘?r:m"glﬁ 'OFEPEF r ed
conpoundiq} | npl, Al b2,.10 W(NH hexyl) 3)hGirelin(1-28)-NH2 (SEQ ID
NG 17) or OBR fﬁgggﬁP?%ﬁfvyeéieptable salt thereof. In another aspect, the
preferred conpoundsd sy (dpApcl, Aibz", G u(NHhexyl)3)-hGirelin(1-28)-NH2
(SEQ I D NG 18) or a pharmaceutically aceptable salt thereof. In another
aspect, the pref:es$@dr GuaPddRd);i s (Ac-1npl, Aibz", Gu(NH 5
hexyl) 3) haffelin(1-28)-NH2 (SEQ I D NO 19) or a pharnaceutically aceptable
salt thereof. IAfisRlather aspect, the preferred conpound is (Ac-1-Apcl,
Al bz", d u(NHhegylé%%hGhrelin(1-28)-NH2 (SEQ I D NG 20) or a
pharnaceuticalfylﬁ table salt thereof. In another aspect, the present
invention provigdessa. pharmaceutical 10 conposition conprising an effective
anount of a conpound of the above formula, nore preferably a conpound
accordi ng to GauppPf; as defined herei nabove, or a pharmaceutically
acceptabl e salt thereof and a pharnmaceutically acceptable carrier or
di luent. | n oné®asphcer, Albhe i nvention provides a nethod of screening for a
conmpound 15 able.tg bind to a GHS receptor conprising measuring the ability
of a tHnpound fbl%ﬁﬁbct bi ndi ng of a conpound according to Group 5, as
defi ned hereing?gggﬂnngﬂparnaceuticalIy acceptabl e salts thereof, to the
receptor, to a fragnent of the receptor, to a pol ypepti de conprising the
fragment of therrigeggtor, or to a derivative of the polypeptide. 20In
anot her aspect, the invention provides a nethod of eliciting a response
froma ghrelinA%sdptor in a subject in need thereof which conprises
adm ni stering t%,t%iﬁsubject a therapeutically effective anount of a
ghrelin antagoﬁi§f al og conmpound according to G oup 5, as defined
her ei pabove, ogvp%@%gaceutically acceptabl e salts thereof, or a composition
t hereot as define €rein. 25l n another aspect, the invention provides a
met hod for achiaevisdgga beneficial effect in a subject conprising
adm nistering to the subject an effective anount of a ghrelin anal og
conpound accor di'figLy® G oup 5, as defined herei nabove, or pharnaceutically
acceptabl e salts thereof, or onposition thereof as defined herein, where
the effective éﬁzdﬁﬁfu?rsseéﬁq@é%m&e for producing a beneficial effect in
hel ping to 30 gur.ecor reduce the severity or reduce the |ikelihood of onset
. 1S . ..
or severity a diseasé or disorder. In one aspect, the beneficial effect
hel pspg o cure apsjgggiice the severity or reduce the likelihood of onset or
severity a di sease or disorder. An over abundance of GH secretion
has been clini adlibyyattri buted to a nunber of diseases and or conditions.
Anot her aspect of the present invention features a nmethod for suppressing
GH secretion i A”d3Bifhj ect in need thereof, conprising adninistering an
ef fective anmount,.of, one or nore conpounds, according to Goup 5 5 as
defined herei n2bdve'” or pharmaceutically acceptable salts thereof, or a
conposi tion thgmngohias defined herein, wherein said effective anount is at
| east an anmount sufficient to produce a detectable decrease in GH secretion
and, 2% ef er abl y2#is Bysan anount sufficient to achieve a beneficial effect in
a patient. Chrelin_ antagoni st conpounds according to G oup 5, as defined
her ei nabove, 16%d%L®Har maceutically acceptable salts thereof, or a
conposi tion thg&eo& as defined herein, can also be used to achieve a
beneficial effect® HLa patient. A preferred nmethod of the imedi ately
precedi ng net hge ;i sroMggei n said suppression of GH secretion is indicated
to facilitate weight |oss and/or a decrease in appetite, maintain an ideal
body wei ght, ra%esaegobesity, treat diabetes and its conplications such as
retinopathy, 15 and/or inprove cardiovascul ar disorders. Excessive weight
i s a Pont 91 ppharmgcsuticeBy a¢cspiaplersaltdbrreet seases i ncluding, but not Iinited

to, hypertensiogn, diabetes, dyslipidema, C i.Qvas i al

stone for mati ofNOst BI{fg?rf?ﬂ g‘i"?@,“ﬁ?@é’@%%?%ggg%‘%r%#%‘a%h%%‘%aﬁl}oy in forns
of cancer f..wai.ght has been proven to reduce the likelihood of such
di seases %ﬂgﬁaﬁggﬁ’%ﬁﬁ%%g prescri bed treatnent for such diseases. 20 1In
anot her aspect, the invention provides a nethod for suppressing growth

hor none secretion in a subject in need of such suppression, conprising the
step of administering to a subject an;gffective anount of a ghrelin anal og
conmpound according to Goup 5, as defined herei nabove, or pharmaceutically
acceptabl e salts thereof, or a conposition thereof as defined herein, where
the effective anbunt is at 25 | east an anmount sufficient to produce a

N T N S T [ o -
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In one aspect of the imredi ately foregoi ng aspect, the suppression of
grow h hornone secretion is indicated for the treatnent of a di sease or
condition char %tigf\ﬁﬁ-ed by excessive growth hornone secretion, for
facilitation of I'6ss~of 30 excessive body weight, for facilitation of
appetite decreaegs if @ach@ci litation of weight maintenance, for treating
obesity, for treating diabetes, for treating conplications of diabetes

i ncludi ng reti Mpahényl; add for treating cardi ovascul ar disorders. |n another
aspect, the excessive weight is a contributing factor to a di sease or

condi tion i ncl Jiliagctappler t ensi on, di abetes, dyslipidenia, cardiovascul ar

di seasg, qglghastones ](é)lsteoar hril{éﬁ and cancers. It is contenplated that

the fadili HRacsEirallyacesptalle AR PYRPE r educes the Iikel i hood of such

di seases or congi t i i .0ss of
body wei ght co% itesslée}gﬁlaotrJﬂ E’éé;fg{t%‘gg"?‘?%? ?g&ﬂ) Egﬁiﬂ{ a%o%rlﬁrég%hgg? %ré%ds]gg or
condi t i ongrodpopddifirindaSpeatfieditbas Gt6ep S icyRpdlhd@i) hird ®nthirntld wieader - W | | |
syndronme. In yet another aspect, obesity is treated. The effective
amount of one d¥isdite ghrelin anal og conpounds and conpositions thereof
accordi ng and syi.t abl r yse in practicing any aspect of the 10 present
i nvention may b%l gﬁi(ﬁl}ig@fyid to the subject in need thereof by any
accepygbl e medigal \geans, including but not limted to, intravenous,
subcut aneous, or oral nethods, or inplantation of a sustained rel ease
formul ation. AwisAibtdnar features and advantages of the present invention
are apparent fromthe additional descriptions provided herein, including
the different &Xdapergsoctiheylk5 provi ded exanples illustrate different

conponent s and net hodol ogy useful i racticing the present invention. The
exanpl es 8’6aHgi‘rl??cﬁ?‘ilcatllﬁéc‘&qpéqzﬁi?lﬁtﬁ@%ﬁ?i on. Based on the present

di scl osure the Ll le i n_j i SRl V00 _ nts and
met hodol ogy uséﬁﬁﬁ%ogregérrg%{?%}f)ﬁé ?%g%%wggéﬁgn%ﬁvent‘?otﬁ. EQ%FSE%%%
DESCRIPTI f¥n(difa {EreleNENS i uBREuPsLERMNp i RUAMHLLARS, fBALitE ©F calbelnds anal ogs
whi ch are resistant to proteolysis yet either pronote, i.e., an agonist or
suppr ess, a¢coeding o thetfagamiast , ghrel i n activity at the GHS receptor. As
detail ed above, the anal ogs of the_instant invention 25 are useful for the

! f
treatment of aUfPdBG m@f%g)@fH’éi(lSF@ﬂpé\@@a subject. A "subject", as used
herein, refers .]P'ﬁml [-an Qr NSRS [ ani mal including, for
exanple and w {Ihglu?’l m tgh?@nz(,%; gﬁ%uﬁan, aN@?Z a nouse or farm ani mal .
Ref erence to a(Iﬁyil)jAgQ:[GﬁQﬁ}H.ﬁg@yDEﬁQﬁ%ﬁ{(i_hy)-mﬂgi GEEB Ne:pr esence of a
di sease or disorder. The term "subject” includes, for exanple, a manmali an

or naf 30 nmantiapi Aib2&yhGlalelit@ 28y NIbs ¢SEQUIDIN@8ghr el i n anal og as part of an
experinent, a mamualian or non-nma ian aninmal being treated to help

|
alleviate a di @Eﬁlséﬂ&’?)hM@M%?@'l}rﬁ% RERRCG AN or non- manmal i an ani nal

being treated . prophylactically.t etard ar. pre ohset of a disease
or disorder. aRpl’ B‘mﬁ( §etr¢{‘e?c ?)ré%tl)i@écf'}fr;e/ﬁ%@czgﬁ\gg gﬁ%%ﬁ)@f a conpound or
conposi tion of qhhesi M eRhh&N) 7 hERRLA{1E55- N, ¢ fipmim!1@f LM or route of
adm ni strati on(, 1Fns tr%t an@g)nt) whi cht gﬁci ts (g@%esi red {)i ol ogi cal response
in a subject. (T, Kilok Ggt(aaictarbfBOhGhielinie28)-NHer GECUID NCar®punt may occur
at and be neasured at nmany |evels in_an org)ani sm For exanple, the

bihol o”é: f:a: efr@éﬁliﬁﬁﬂh(ﬁ@e' redpBiti CEEBUND My occur at an\(;l\hpehnEasgr ed at
Ghret i n anal orl TP gHPLH RGeS I BT AR, Cr PR otk

therapeutic anpyniAiBBYerOSEH-oAn AN e ERAG YRR (SECRTSNe). By | evel , such

as effecting an
[Inp',Aib? 19 Ser3]hGhrelin(1-28)-NH: (SEQ ID NO:16)

or pharmaceutically acceptable salts thereof.
30 In one aspect, the preferred compound of the foregoing is (Inp?)hGhrelin(1-
28)-NHo: (SEQ ID NO:5) or a pharmaceutically acceptable salt thereof. In another

aspect, the preferred compound of the foregoing is (Inp!, Aib?% Ser(n-
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10 increase/ decrease in the |levels of circulating growth hornone. The
bi ol ogi cal effect of the therapeutic anmount may occur at and be neasured at

the organismle such iation of a s toms) or ogf.essi on
of o d ostdmsp I TuaRERY BINE B B0 ordh bt R RA heeBbalasb o unt
of a conpogypg@er conposition of the invention, regardless of the

formul ation or route of admnistration, may result in one 15 or nore

bi ol ogi cal r espRNGRSadpBctATRUReaS invettibh §réviaed a hatmideatie FBRWositoh
conposition of the invention is subject to testing in an in vitro system a
t her apeut | watprsing: eapeHbitiove ammomt of a kkemponpd uefd ther abovep detimiilen rmay be

vi ewed as that anmount which gives a neasurable response _in the in vitro
syst emPof Rf‘ﬁgar%léy ATFENRNIW RAOHRR 1S O8E A dnaist Ao & GEdH 2hEEPUeP ei n,

such as t of Y 1.1 23e\ 3134 ety =ar eful ;far. i nereasing,
decr easi ng@ 1:?%8/ 64)‘r (&rfﬁjl ﬁ&%&%ﬁnﬁb%@o]g?wesﬁgﬂtﬁi r@'SZyag}dZ%t dlrlllli’ 1’mi,\’xélc)zlz’t Yere of .
Body wei ghctdndyDfherhramasusedrangseemb tiodel, erddeanad Bagvinhhsg, lrdgx _
("BM"). The BM value for a subject is determ ned by cal cul ati ng wei ght in
ki | ogr ans phavindesitiballst dveersigblasalt dferdrdiaghita pharmeteatisallyTaveeBhble ‘caoiemal

range, which is well known in the art, is 19-22. Individuals whose body- 25
mass i ndexlif8nf-s bel ow t he "nor mal " range are nore susceptible to disease
and cegrtain bengficia digal. treat nents suc s..chenot herapy, are.l ess
o fecttve in i maebrdnid SRRl BTRT TP ENre L B A BT 4 obece
subj ect OlhéyRhcd 8f 6NAHBCIEIHtELEr Fmgh¥t MeerdoP OTMe \BHIY RbccpRIT X pat el y
20% approxi mately 25% approxi mately 30% or greater 30 than the normal
body wei glptresent irs diffbraubnetrbnmiots nsikch e dymamingditannanpjebe adehelendeliest by a
conparison of the weight of the subject at a prior point in_time, such as
when ghr efsmbape fgiment Kypmiles drrespprdy taohgRPligERNd inglyde, dwt rg Rof evel s
of the subj.ect. as conpared to averages of .other.sub)ect f a.simlar age
and or colirols: ScreBTRE GE o RpRURLC a2 1R b kTS, Bsfianfds Btmal i s
char ags er ipz&en @SofMAY IdIEs PecBRRY iV isRbIARPSeBAARbR hfd R8RS Ble ok or

approxi mately 20% greater than the normal body weight for said subject.

Nor mal bodffeatof ghtelinay be determ ned by a 5 conparison of the weight of the
subject at a prior point in tinme, such as when ghrelin |levels were normal,

or by a conpar (3wpliropnalegs ¢girkq psed) te\sstesn dor boh gdvigline agondsfs epdpdrd t o

aver ages oft ot hetr ﬁglgjee.ctsf thr .siml.ar %gg an /oréf?ndi ti on. . As
used her efAP8ZRGy FRICCUNEI-ENTEIN ARORIRP 7L OR RV YIRSt Y B XY i% % body
wei ght - approgwdifheliye 2 Cofflefifion RRPerlerd AR tARbABuRAE §c§‘§er{iﬂd§@01’t he 10
nor mal body wei ght fOor said subject. Normal body werght may be term ned
by a 2mnpghteliorarmigdniuts Wi GBtpepforinbé, fouhyjxemiplatbyauging or girelintanalvgt tome, such
as when ghrelin | evels were normal, or by a conparison of the ghrelin

| evel s of prasiice (] Seierepder acbiviizead then moastaige shedbibymdr contyjosnd do alterg

simlar a E{Sand/ r c%nditi on. A normal weight subject may have a BM in the
appr oxi mare raNFECANY8Y 22 15As used herein, a | ean subject or mammal is

characterized L i 'E{;gst 0 v en 50%
| ess than the %gﬁﬁn%}“aﬁ%ééopmgﬁgé’ﬁ&?g%%ggﬁﬁ{% jec%weﬁtgc@n%fscg%gﬂf%\%?\éht may
be det er néshepbuind ableowpPihd Sona WHS eceptdrghThomdthed subipeises d@ie stepréfor poi nt

in time, such as when ghrelin levels were nornmal, or by a conparison of the
ghr el35n | meedusings the rabilgy y)f ex rorapowshpartert thinding raf e ghistin givlabng ROthsubj ect s

of a sim|lar age and/or g ndi ti on. .. As u .e%.hcfrein, thel\ ter

"treat", YeCTRIGY RtPETIRY © éﬁf"r?é?ﬁ“"ni‘f?fbﬁ%%gb%?i‘f‘i ARG SIG FRRYRAP ISR
prophyl actj.c. k& rej Lnpa WP%!"?" he

bi ol ogi c %m%{fggﬂggﬂg%%m?néﬁ S uéc?lﬁlgﬁzggfngl%ﬁ é}ﬂ?e ihcrc:‘fg'nt%i’(5 y “di (sa[ragﬁfpﬁotrrom t he
basel i ne staéeha%i {rctiydeOdorbRmaAs S ythe 2boT¥ @éraally, Sindre pﬁef@raslg hahgdundsr ef ers
to the directed degradation, i.e. cleavage, of a peptide by the hydrolysis
of a peptdcderdignth ¢rye er oot eloGyaupc], Eeolp @ Growm 3 yrreupdl EnpbliGheeliafl-a

pr ot ease. Upnl ess_defin ot her wi, €, all tech 1i7 nd scientific
terné%use?(?)ﬁgﬁ%@(st‘ﬁé:épel\{cﬁ@ &8 }'r@&ﬁi #@gas‘se{(&fﬂ?ﬁ’i‘wﬂuﬁ’?@?&r&}faswk%ne of
ordi nary (§EQ| i'D '1‘@0?1'6? &' Eief‘ﬁ?edv\’ﬂ'a%ﬂ'latog{/é or a pharmaceutically acceptable salt

thereof and a pharmaceutically acceptable carrier or diluent.
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30 invention belongs. Al so, all publications, patent applications, patents
and other references mentioned herein are incorporated by reference.
Certain am no acids present in conpounds of the invention can be and are

represent ed herlsiamogher faspécswihe i5vewsinanproaideser methoshef eliditing arigsponse
sl IR R e B T
e 0 "SISO OSARERN 081 BRI AT Sy g tangiaibon
A Co_ BT nor e CarHoy T € ot G AL & or ey Snr e, 20, LAl abat o ani ne H
N .---5-, NO:5) And/or (Inp’, Aib? Ser(n-octanoyl)”)hGhrelin(1-28)-NH: (SEQ ID NO:10), as

defined hereinabove, or pharmaceutically acceptable salts thereof, or a composition

thereof as defined herein.

Another aspect of the present invention features a method for achieving a
beneficial effect in a subject comprising administering to said subject an effective
10  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:35) and/or (Inp', Aib?,  Ser(n-
octanoyl)?”)hGhrelin(1-28)-NH:  (SEQ ID NO:10), as defined hereinabove, or
pharmaceutically acceptable salts thereof, or a composition thereof as defined herein,
15 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.
20 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
thereof, comprising administering an effective amount of one or more of an agonist
compound according to formula (I), more preferably an agonist compound according
25  to one or more of Group 1, Group 2, Group 3 Group 4, (Inp)hGhrelin(1-28)-NH.
(SEQ ID NO:5) and/or (Inp', Aib% Ser(n-octanoyl)”)hGhrelin(1-28)-NH. (SEQ ID
NO:10), as defined hereinabove, or pharmaceutically acceptable salts thereof, or a
composition thereof as defined herein, wherein said effective amount is at least an
amount sufficient to produce a detectable increase in GH secretion and, preferably, is
30  an amount sufficient to achieve a beneficial effect in a patient.
A preferred method of the immediately preceding method is wherein said

stimulation of GH secretion is indicated for treating a GH deficient state, increasing
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Apcdenotes the structure:0 Arg or Rarginine hArghonpargi ni ne Asn or

Naspar agi ne 25 Asp or Daspartic acid Ava5-am no-n-valeric acid
telne h ei ne

Dbz, 4 o i RpbUE a”en”@e%ggg Bgﬁa (s rssma%e@wan gining body

c acid

g)hlgﬁa?I 9?2%%51%1) a‘?}:nl ne gg%{lu %\941%}% adnt(%% /Or reggl((gl[gg Ay or

&yl yci ne Hphydtal Hiticgibhi wd&rlﬂy@&a{smgsaﬁpehwroxy L-proli ne i .e., _
35) - 3- hydrgx};/pyrrol I di neg- 2-carboxyli1c¢c acid 15 4-Hyp4- hydroxyproline, i.e.,

(2S, 4R)-4-hydr éxyppfenrad intithed 2f thanimeglidtelyaoiededing method is where said

5  weight gain or maintenance thereof or appetite increase is indicated in a patient
having a disease or disorder or under going a treatment accompanied by weight loss.

A preferred method of the immediately preceding method is where said
disease accompanied by weight loss is associated with the cachexia which includes,
but is not limited to, anorexia, bulimia, cancer, AIDS and chronic obstructive

10 pulmonary disease (COPD). Another aspect of the immediately preceding method is
wherein said weight loss is due to the onset of wasting syndrome, particularly in the
frail or elderly. A further preferred method of the preceding method is to facilitate
weight gain after an unexplained weight loss in an otherwise healthy elderly patient
or to prevent, treat or alleviate the onset of Alzheimer’s disease. In yet another

15 preferred method of said immediately preceding 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

20  otherwise healthy patient not suffering from a particular disease or disorder or
undergoing one of the aforementioned treatments,

In another aspect, the invention features a method of treating chronic
obstructive pulmonary disease in a subject in need thereof comprising administering
an effective amount of one or more of a compound according to formula (I), more

25  preferably a compound according to one or more of Group 1, Group 2, Group 3
Group 4, (Inp")hGhrelin(1-28)-NH: (SEQ ID NO:5) and/or (Inp!, Aib? Ser(n-
octanoyl)”)hGhrelin(1-28)-NH.  (SEQ ID NO:10), as defined hereinabove, or
pharmaceutically acceptable salts thereof, or a composition thereof as defined herein.

The present invention relates to a method of stimulating gastrointestinal

30  motility in a patient (e.g., a mammal such as a human). The method includes the
step of administering a therapeutically effective amount of one or more compounds,

according to the above formula, more preferably compounds according to one or
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Il'e or lisoleucine 20l nci ndol i ne-2-carboxylic acid |Inpisonipecotic acid
Kt p4- ket oprol ine Leu or Lleucine hLeuhonol eucine 25 Lys or Klysine Met or

Mhet hi 1- Nal / 3- (1- napht hyl ) - L-al ani ne 2- Nal J3- (2- napht L- al ani ne
NI enolr thgielﬁ@ BfOGW%é'r Ga&méyé)r@mﬁafﬁwoil n@w%@ﬂélam(ﬂof@gf 1% é‘?@

o pal | 5 (4G50 ORI it e R IR bR R R ST PEran ne
Pi ppi pecol i £ing§ 'hgﬁ%\ Qe,er &ﬂmgééﬁfﬁcﬁ?}r a&Ep%@rs'aﬁg thereof, or a composition

Tazfl - (4-thiazoly ani'ne,
thereof as defined herein, to sa1d patient suffering from or at risk of gastrointestinal

5  dysmotility.

In one aspect, the present invention provides a method of treating
gastrointestinal dysmotility conditions by administering a therapeutically effective
amount of a peptidyl analog of ghrelin or prodrug thereof suitable for attenuating
such gastrointestinal conditions where the analog or prodrug comprises one or more

10  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:5) and/or (Inp!, Aib? Ser(n-octanoyl)”)hGhrelin(1-28)-NHz (SEQ ID
NO:10), as defined hereinabove, or pharmaceutically acceptable salts thereof, or a
composition thereof as defined herein. The method of the invention is useful for

15  promoting gastric and gastrointestinal motility in a patient (e.g., a mammal such as a
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.

20 In another aspect, the invention provides a method useful for promoting
gastric and gastrointestinal motility in a patient (e.g., a mammal such as a human),
by administering 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

25 NO:5) and/or (Inp?, Aib?, Ser(n-octanoyl)”)hGhrelin(1-28)-NH: (SEQ ID NO:10), as
defined hereinabove, or pharmaceutically acceptable salts thereof, or a composition
thereof as defined herein, wherein the gastric dysmotility or ileus is associated with
the administration of a opiate, such as, but not limited to, morphine.

In another aspect, the invention provides a method of treating ileus,

30  gastroparesis or emesis by administering 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-
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2-Thi J3-(2-thienyl)alanine 3-Thifl-(3-thienyl)al anine 10
Thp4- am no- 4- car boxyt etrahydropyran Thr or Tthreonine

Thzt hi azol i dj ne- 4- car b
Ti il Eagoﬁl kﬁgﬁa g@?&:‘?gééﬁl)ﬁ@?@l/ﬁrei@lPoaABbx§F1i('&'°éféPaY1ﬁ)EFBP@chnﬂé%@|l‘ﬂlé‘z 15 Trp

or Wrypt ?{@ﬁgjﬁoqm ty dfﬁ‘ér}f VEa)elil% %%,é{;’ﬁ'r' q\armaceutlcaé}Y}\lP epttahﬁe am 0o acid

has i sone R Re“Ac represent ed
unl ess ot gL uheS 6y %Xcmn't;g}:‘s;tlo\ﬁ {HaloE Ak Qﬂfmg@ﬂ@?en@%@ﬁie%y ra%eﬁﬁglgt Beuglef i ne
the peptides i's that typically used in the art wherein the am no group at
the N-ter ginebis, @ppeabpareds.t heydtefbtiendspdre thacdrabtion geatad batthe heetlicd er m nus
appearstotherlght i.e., stand for the structure of -NHCI (R )-00-,

wher ei h Rohfthi Rventiorh ig Heus; ﬁd@peﬁéeﬁtqwram’?d}@g@ﬂdoﬂ‘etQPéT@O@emé}ﬁéierﬁ of an
am no acid oined to

P B St eyl sracat Seh e RnAL P aah o e Pat R B e rat o
stands fop.the, 3hy ks%&&tgn otac&e inte Y"ﬁ%& FdiesdMn 134 W\ RbmadH, MhafGhistirte

|son|pecot|c ac V|at|on sta for the structure of: 0 A
pepti de obr ldhgsintaniant BB st-@fie&m@emtsedath etonipynikddiynie dregefed of €. 9., 5
(A b2)hGhrelin(1-28)-NH2 (SEQ ID NO 21), with the substituted am no aci d(s)
from the nerphiak. sdguenciep| zped s vibess isha@atiseds bys et f%YfCOIpaHﬂ@ift Heres

(e.g.,.Aib2 for Ser2 in hGirelin The, nurrbers bet n. ond set of
pareni%esées%@ts% SPFRETH ARBEP2H10°GH o Rk PGE 0&8&‘?1% AL BEp e

(e.g., a%srng(é\e %&)nga%ﬁ%]mn (ﬁ.%e of @Jrg_é ﬁ%%sgm%gmge@&{o%lasﬁg& gpa{g 18 of

t he pept| equen Firt signation "NH2" in e.qg.
(Al b2) hGhireehtidr), -tB8 ottiBioh SFeQddChbNe2tkthddnéli atifserithatis teheesis; twhnasnus of
the peptide is amdated. (A b2)hQuelin(1- 28)éSEQ | D NO 23), or,

alternati e/rebsys JoRoditydh Gvith| Dln(pIOQ@)edOHy( 8rQa IDHNE)T@ZQH iof dite cardiscankent t he
C-termnu he free acid. Alo case letter mser%led bef or.e
"Ghrelin"C HQURIFESHIE 25680 PEEAEBCH PUGF g Anprea. Ryef ARHRER 2WShHE ¢ he

ghrel +5n on%lgoqml %Qg%g%etrﬂ&h&? Ent}(?é 119}3 ﬁl)lll B %ﬂitlfo ngI 5. JROJ4:5BRI NS -

Unl ess otherw se's those am no aci S Wt center are

provi ded ga{%hbﬁﬁrebrsemﬁé\ﬂia@%ém?Qfe@’y@@(lﬁrtryp Hdﬁieefetééatl ve thereof" refers to
a nodified amno acid such as the correspondi ng D-am no acid, N-alkyl-am no

acid, ft-an nolrewiotharaspediehe thvaention pawiides azmA&Odsvé@ehfermmg supgery on

enconpasses an am no acid sel gzct ed fromt hg OUP %
a patient which comprises administering to said patient a erapeutlcally effective

amount of one or more compounds, according to the above formula, more preferably
20 compounds according to one or more of Group 1, Group 2, Group 3 Group 4,
(Inp)hGhrelin(1-28)-NH. (SEQ ID NO:5) and/or (Inp', Aib?  Ser(n-
octanoyl)”)hGhrelin(1-28)-NH>  (SEQ ID NO:10), as defined hereinabove, or
pharmaceutically acceptable salts thereof, or a composition thereof as defined herein.
In one embodiment of the immediately foregoing, the method to perform surgery

25  comprises identifying a patient in need of said surgery
In one embodiment of the method of performing surgery, the surgery may
directly or indirectly manipulate the gastrointestinal tract. The type of surgeries
which may benefit from the method of the invention include, but are not limited to,
laparotomy, transplant surgery, surgery to the urogenital system, surgery to the
30 lymphatic system, surgery to the respiratory system, and surgery to treat cancer of
any organ or tissue within the abdomen. The compounds useful to practice the

method of performing surgery according to one or more of Group 1, Group 2, Group
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am no- 1-cycl opropartecarboxylic acid (A3c);
1-am no- 1-cycl obut ari ecarboxylic acid (Adc);

iyi{"oﬂixirﬁé%% BB T SRrerer b N aiika T p2 PR RioR Geel kY S o

A7 e b (A
(1 a(r;) no- 1 (%591{6 8Ro%ang%:lgﬁg2§);ﬁ?%r 2%?9 d&)( ng% 4) defﬁ’{;ﬂ hlexemab er's 9
R'-C(0) -, praemeceRiicalsy ddcepthblélsaltStosdol, tditaeddmapds&ion thereBf Q@Jléﬁﬂed h%%?ﬁt ituted

het er oal kyI al kenyl ;” substituted al kenyl, aryl, alkylaryl or substituted
al kyl ar yl .may be admmlsteredhbioydf durmg@u'sftexcslmgérydmmmmuwn@ﬂtmﬂhmut ai ning one
or nore carbon atonms, 30 where nultiple carbon atops_if present are joined

by single bonddh anethes) aspect; Hbﬁr%%%ﬁ“ﬁﬁnpij’t"&i?ﬁ E?’rﬁ?etb%déi rﬁiegﬁ‘t“mﬁﬁ@ioﬁ'or

contain o e pranches or ¢ tltu ed.al kyl"
reters o g iet S AAER Y ol AHER somppian ot BN P Bed oo
group are ﬁaﬁ@ﬂltaﬁégre%ﬁﬂng’ BLaér sﬁpg&y,%%%k b ation th&ebed ﬂflérs?a&da% gr OUIO
consi sting of hal | ogen (i.e., fluorine l'orine, bronmine and 1 odi ne -
-CN, -SH, efthﬂWe aniNH@tDf ondIOR morEtempoahdsy hecoudingito vihe dbavet forrhulapnfore

hal ogens, OCH3, -0CF3 and -(CH2)0-20-COOH. In different enbodi nents
1, 2, 3 oﬂor@fe%ab}Yst:?mB@md§ agcarding 4@ ne oo 85 &eeP df remz% ¢>120P GOOoH

Lg?l?l’;lﬁénl ng%rglgl?e CoﬁﬂPQ%I neslig E %’&ﬁ%%&@czﬁﬁj@(@cl gfor b“? 1éébr 2%’3? limited

to, 2-nor B@t‘éﬁ%ﬁﬁ@h@ﬁf‘&h@ - inNdbL, t QEEOLUDY NG:1@CT £ 2RAndd CHELRRBHYY ! or

pr opi oni ¢ aci Heteroal kyl ™ refers to an al kyl wherein one of nore
of the capbamatuatisllyacdepeabiyshlts tlarbanogs amppasitiarethb@obas défiried drecior nor e
of the follow ng groups: am no, amdo, -0-, -S- or carbonyl In different
embodi nents 1 &t aQOﬂ?@f appRetothe mventinre pasitides agnethggsef praventingerefwal kyl
refers to a, het er o % erein.on he hydr ogen

FPotors FestRssn W TR obe ery elheertueee SEI 8t from

hydrocarbon grooup
t he g‘rfpuppg&ﬂ&oﬁéhﬂ&l&ﬂcm%ﬁﬁﬁpu{ﬁeeﬁ therfelmﬁ'\ Béin BB dnRistdrRrbRgiand

i odi ne), -OH NHCH3 IZ)Oakyl substituted with 1
to 6 hal opstitnt, a BeBpeudEy, effldfFSamndnt c(f@r@)cﬁ Iﬁ&feeﬁa-;houhﬂs,cﬁcf:cﬁxelhg\fo

enbodi ments 1, 2, 3 20 or 4 substituents are present. "Al kenyl "
refers tothg abgue éwarto rxn@rnem;rpfemme cwpp@mnciwcmdmﬁ)%o%@lb@ﬁse Wn@mpone or

oy b St FATHP SCRENP O FRBAfol e JREVB RN PSS IAERAD P YEHE Fope.

25" Substlszesér@L £y ) iRAIREFn (128 RRER! SEOMD NORIFI 2 RARCR efg%a%obxdrogens

are replaced w nore subs |tuents se romthe group
consit i ngr pmarhaicagejauylaceeptamé wekd Hesredh bﬂl’al fenpd3itsi HRrédichsi @sfinea) , - OH,
-CN, -SH, -NH2, -NHCH3, -NO2, -Cl1-20 alk substituted with 1 to 6
hal ogens, her@ing. Theoep®sis- Bay HeansociglEHRVE: Zaglte@gepr FrerdothPapentic egtrddi ment s

1, 2, 3 or 4subst|tuent§ﬂﬁre present., 30."Aryl" refers tq an 8 gnally

subst i t ut ER RPN PR RF IR Ph O PnPEX R TR 8 ?‘?Pg’aﬁ%?\lﬁ NgY 2> #iip

n-el ectr l&?ﬁ}s or fused ring systens.
Aryl i nc%1 egﬁitb i tlﬁgmnag%{g W%MGE\M)T é(;gy I cgegryl het erocyclic aryl
and biaryl gr wpéconﬁ’mecfse pediéryed %mpaifybm pswddaccridins {©e1H00¢-6sckibag
Preferred atons for a het eroc ic aryl are one or nore sulfur, oxygen
and/ @p mft)rrngl@rﬁl) Ef@nmlteﬁhmug oyl asiGrolpdeomipetinds, gongsts bf enpeaiinds, phenyl ,
1- napht hyl é h]éh ndoI e, quinoline, 2-imdazole and 9-ant hracene.
Aryl SubgFFE 8 f rg‘@aect ed from5 the group consisting of -Cl-20

al kyl, -C1-20 0XY.2.10 r C [ m ne, and

i odi ne) - (ﬁ{é& &SH@h%m&k@h Gh%kH@oiég?iH %Qgsﬂ? ?}Iu? Zd wth 1to 5
hal ogens, CF31 ARCAIbAN Gla(NPHRERy 1,%ph@£§ﬂn(ﬂ-ze)dum SSeQIDENDO) ment s t he
aryl contains 0, 1, 2, 3 or 4 substltuents The term "hal 0" enconpasses
fluoro, chlor (ﬁAC-lbmldnﬁikéHdGluﬁNbi h@@UWhGhealm(l @&)ELNHZ,Z()Sﬂi@HJJN@rlﬁbmndDi ety"

encoppasses aIkyI al ken and al K in the case of alkenyl and
al kyRYl there (AF-d-Apc A ib> 10 Glu(NH-hexy 3)hGhrelm(l 28)-NHz; (SEQ ID NO:20

or pharmaceutically acceptable salts thereof.

In one aspect, the preferred compound is Inp!, Aib21, Glu(NH-

-22 -



"Alkylaryl" refers to an "alkyl" joined to an "aryl". Wat is neant by
G u(NHhexyl) is 15 N1 What is neant by Ser(n-octanoyl) or

S 0)-heptyl) is. The N-t ) ' id ' h

SFr st o Aok S N h RS A ok TR A

i nvention j | ud ' I | K 1 Gy | ved
enanti oner PEEPHy 35 oBRE SHERTIR PRiMR, pfpblld fs [RABE HBNE, CIGRL @

L-ani no aq|ed$1)Qhailing RODLNAL iOFQ tive nenis) (ﬁ*@f}ﬂfaﬁhhééuﬁaéﬂyﬁecegﬁétdé sRtesent
in a ghrelin” anal og are t'he L-enanti oners. Preferred derivatives of

anal ogs ofthéresf.i ivenbdthen aggmprthe gréeani mongoiudd , is NalcHyp', axibtit GloiNEL
fl-am r5]0 all(:eL(}gI§3)}?£}?r/el?£(1?2%)e-N%—liz (g%be IIl) al&)lgl:l%? O?n; %%a?rg;c%aﬁgl yC laéje%ita% e salt
thereof. In another aspect, the preferred compound is (Ac-1-Apc’, Aib*?, Glu(NH-
hexyl)®)hGhrelin(1-28)-NH: (SEQ ID NO:20) or a pharmaceutically aceptable salt

thereof.
In another aspect, the present invention provides a pharmaceutical

10  composition comprising an effective amount of a compound of the above formula,
more preferably a compound according to Group 5, as defined hereinabove, or 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

15  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
receptor, to a polypeptide comprising the fragment of the receptor, or to a derivative
of the polypeptide.

20 In another aspect, the invention provides a method of eliciting a response
from a ghrelin receptor in a subject in need thereof which comprises administering to
the subject a therapeutically effective amount of a ghrelin antagonist analog
compound according to Group 5, as defined hereinabove, or pharmaceutically
acceptable salts thereof, or a composition thereof as defined herein.

25 In another aspect, the invention provides a method for achieving a beneficial
effect in a subject comprising administering to the subject an effective amount of a
ghrelin analog compound according to Group 5, as defined hereinabove, or
pharmaceutically acceptable salts thereof, or a composition thereof as defined herein,
where the effective amount is effective for producing a beneficial effect in helping to

30  cure or reduce the severity or reduce the likelihood of onset or severity a disease or

disorder. In one aspect, the beneficial effect helps to cure or reduce the severity or

reduce the likelihood of onset or severity a disease or disorder.
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10 a | abel ed version of a D-am no acid, Nalkyl-amno acids, or a fl-amno
acid). A labeled derivative indicates the alteration of an am no acid or

am no aci d deri ativevvl h a tablela | es. of .detectabl e
| abel s i ncl ude fTAYHAR Cee jegion higs %Faﬁ%lgece éqlhﬂ*é‘r%"a%‘f’ﬁ’efhe type

of |abel gc?l.&é& esp%Fd éf O Bfiohde h%%%lr aSpt %E ft}?eléregaﬂsl%{ xfilfog.l féga/ fes Label s

shoul d be s posi |one SO as er the

activity qhethbe ﬁhrs%bpfbsém |QH &dcrdthtd FHE 685QRPUATneedBierid e6dmpisiAg
particul ar | abel and position on ghrelin activity can be determ ned using

assays measiministerigigrasl dffectdod amount cdodé¢ or mvredingpunds, accordingptoodreipidng gr oup
covalently joined to the Cterm nal car box}gﬁgroup reduces the reactivity of

the caPboxy defngthulergingeeve; noxi Riarpaeattica saCqufl’fébléaPﬁEﬁ(}hgﬁof ePFn fus

protectin ou| ttache to th carbon t he | ast
B o act doEReRioh Puffedh it Apee iR Msidh aff Bt tptun O RhkeRLan de,

met hyl am C&%\(ﬁﬁ@' sEHhRM HRdude a CRid-Bibl ddhske ﬁp@ﬁ-pyéc?éﬂoﬁ%dug?&eﬁﬁf ein are
defined as follows: Nonenclature and Abbreviations Synb ni ng

Boc: t ert - husry hraryotesubfiuigHt tBsAiided heeefienleffeat inwrpatieBz| : benzy|

DCM di chl or onet hane 10 DI C: N, N-di i sopropgll car bodi i m de

DI EA: di i sopr op }gglﬁy;mtag@rﬁg compounds according to Group 5, as defined hereinabove,

ot 015l Bt el L L WA B b b o o
IE:)Ir\TIIF))C : l‘lug}’eg%ﬂ;{%g?ﬁé&?ﬂoexﬁgg I’%g %%émr@mlﬂﬁéf@c{ ﬁcaelga{tf%n?-CA ?)referred method
HBTU: 2- ( Jdfithe hamediasslp peeckding)mdihdd 3 Sherein sui tiypression offGH secretion is
hexaf | uor ophosphat e
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,

15 and/or improve cardiovascular disorders. Excessive weight is a contributing factor to
different diseases including, but not limited to, hypertension, diabetes, dyslipidemia,
cardiovascular disease, gall stone formation, osteoarthritis, Prader-Willi syndrome
and/or certain forms of cancers. Loss of weight has been proven to reduce the

likelihood of such diseases when part of the prescribed treatment for such diseases.

20 In another aspect, the invention provides 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 Group 5, as defined hereinabove, or pharmaceutically acceptable salts
thereof, or a composition thereof as defined herein, where the effective amount is at

25 least an amount sufficient to produce a detectable decrease in growth hormone
secretion.

In one aspect of the immediately foregoing aspect, the suppression of growth
hormone secretion is indicated for the treatment of a disease or condition
characterized by excessive growth hormone secretion, for facilitation of loss of

30  excessive body weight, for facilitation of appetite decrease, for facilitation of weight

maintenance, for treating obesity, for treating diabetes, for treating complications of

diabetes including retinopathy, or for treating cardiovascular disorders. In another
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cHexcycl ohexyl HOAT: O-(7-azabenzotriazol -1-y1)-1,1, 3, 3-tetranet hyl uroni um
25hexaf | uorophosphate HOBt : 1- hydr oxy- benzotri azol e HPLC: hi gh per f or mance

I
:\I:\/gu:\lijrrg[] ' Oga %},(r) ﬂaﬂag&%{ﬁ%ve welg tt psyabc%rﬂz hlyutu%:g actor}eto:gg isease (r)TIF3 tCQI(I)(i(1¥lt ity

Pbf: 2,2, 4, . - 5= St .
Phi Pry- 5. ; enyﬁ%%&%ﬁaﬁ?{&g c%]é?gtgsl? %951%1551@({11 ardlidv2800 Ar disease, gall stones,
PyACP: 7- azahonaRtifid aﬁwlcmlceyé.omisrdoﬁd@gl{ﬁmféhlt@lhmkp{ra@&m%l &Moss_of body
35hexaf | uorophosphate tBu:tert-butyl TIS:triisopropylsilane TOS:tosyl
tritrityl vWidghtredftessholibd#tood odeich TBeddes ot rambtidng fThumotfeongpictithe | | um

hexaf | uorophosEhat e 5 Z benzyl oxycar bonyl Synthetic Methods
conpounds fefilif en ohJesataf diedyaweight 5916Hu&<’éoatd§@%ﬁg>afh@f eétqaﬁnemef@r m@u osed

in the ex her ei.n as as ch gues _t.hat t he
art. 10 ng[g% S COI,K:Ihgonsol i;{/\{ge ot }?eglq%% NIRRT egl&‘ \/\% ea’iool0 %grw l@é

chem cal | yy Mroﬁieomg@ﬂzﬁ%{}{e}‘ aSpet, Bﬁ@élﬁqgu@&@d m)d| f i ed. Exanples of
t echni ques” for bi ochem cal synthesis involving the introduction of a

nucl eic acid ifdhe efesdlé ancrexpf esei on mbrenghietinc ardogl sconigupidevareted in
Ausubel , Current Protocols in Ml ecul ar B| ol ogy, John Wley, 1987-1998 and
Sanbr ook é?mHPSItlon%thWOéeEﬂoaqimu 3] sdfablg ehﬁé?mmayﬁw@a@ay asperd of sheedi t i on,

Col d rin rbor aborat que cal
synt hﬁgl sP eHI% Fypeptt dedy g@sl%ss[ﬁ/g%l é3OKF% ]ﬁCtt Weng?‘f d(‘ ?lp]gXtaI}yn
Pepti de aﬂ&eﬁfagleeﬂn@d@ﬁlqge%l m\éﬁfcbﬁn%%%(ytqlﬁklteci\lto intrbARHGEE, ’suﬂaaﬁgl)leou'gor
exanpl e, the peptides of this invenhtion can be prepared by standard solid
phase pepbr del sytitddesirsmpBingatamt of aluMairet] ralease fSohuldtiBhase Synt hesi s,
Pierce Chemcal Co., 2d ed. 1984).
Other features and advantages of the present invention are apparent from the
additional descriptions provided herein, including the different examples. The
15 provided examples illustrate different components and methodology useful in
practicing the present invention. The examples do not limit the claimed invention.

Based on the present disclosure the skilled artisan can identify and employ other

components and methodology useful for practicing the present invention.

20 DETAILED DESCRIPTION OF THE INVENTION

The present invention features ghrelin analogs which are resistant to
proteolysis yet either promote, i.e., an agonist or suppress, i.e. an antagonist, ghrelin
activity at the GHS receptor. As detailed above, the analogs of the instant invention

25  are useful for the treatment of a wide variety of ailments in a subject.

A “subject”, as used herein, refers to a mammalian or non-mammalian animal
including, for example and without limitation, a human, a rat, a mouse or farm
animal. Reference to a subject does not necessarily indicate the presence of a disease
or disorder. The term “subject” includes, for example, a mammalian or non-

30 mammalian animal being dosed with a ghrelin analog as part of an experiment, a
mammalian or non-mammalian animal being treated to help alleviate a disease or

disorder, and a mammalian or non-mammalian animal being treated
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20Substituent R2 of the above generic fornmula may be attached to the free
amne of the NNtermnal am no acid by standard net hods known in the art.
For exanple, alkyl groups, e.g., (0-C30)al kyl, may be attached using

reduct i ve padityilactical tomytartmyalrek'ymt ibe ongss of @dgease(oa)d@@@dxydr oxyal kyl, may

al so be attached, usi ng reductive Iatlor} wherein the free, h o%group
is protected wit hthgraPeRiit aé%‘tpé‘? ORRL; | Of Gr GERROUNg qf compepiti }ﬁ e
attached I of the
1SRN KRR A8 A B AT Y 8 0

equi val enthie el@ish a&ﬁe& eSlogiealdeqitthsbliin & QRBRAY | THY Biogidal efedt r@)f@lﬁ‘é hyl ene
chloride for 1 hour. If the free acid contains a free hydroxy group, e.g.
phydr oXxy p fenypeutio pinomint ngegi okcut heand be memalprledrvg rsduquledelben [aerdrgammi with an
30 additignal 3 nol ar eqw val ents of

NH- X2- cH2 Ferorkpmple; the, biolpgicaf\pitact of ﬁlée g}ﬁﬁ%ﬁ?@@iﬂ san&ﬂurtt H%%@Eﬁ“i%?é aadahg s with

Froc- HN- X2- CH2- a R nk Am eI\/BHAr i Am d
SR PP QU £ 010 LAV NEHA P AT R v o
Rl is NH re@h@m% hrefin, ardidgOthé Bﬁ)l(%{&ﬂ Q@fébtsofoiﬁqetth@raﬁglﬁﬁd Qﬁoﬁﬁtar ts
wi t h FrocHN- X2- whi ch i's coupled to Wang resin. t he
synt hesi smafy accg,hr et iamdabal ogasuredl thitbe i systent ilovelc cutiai mi refledbeg a%c 5
and/or_ Ai b, the couplin me is two hours for these residues and the

resi dlfe i mseardd %qr9a8f’—dn%’meﬁ s phéfrulating groveth igsmese qlge pidogigrletisel ow t o

further i] fferent features af th re n Th

exanpl es a‘% %%tdli %ﬁ Strd eouﬂlég?aﬁ/l R %aﬁglbogygﬁsgjfed;aﬁg%? P%agl grl%é’elf %I%/Czlntl on.
These exagphRsaliQididh bi Fid %Qﬂrrﬁ@ fe@éi@ﬁtdf(mdls@&)sel-:éﬁal?ﬂﬂcﬁh& in a
(Ac-1-Apcl, A b2,10, A u(N hexy 3)hChrelin(1-28)-NH2 (SEQ I D NO 20)

Si de chai subpacot Aclﬂmenhpléuurcaﬂymcb@tdme &hedht biGhcehpo@id 28 erRpoditiamdiitheMBHA
resin was, synthesi zed on a 433A peptide synt hesi zer (obtained _from Applied
15 Bi osys‘t“éfﬁ%?‘?“y regaﬁ% @ro e Vrnegﬁﬂoe os raufy of s ménipirafire MY Tt HyNd¥¥car bony!

(Frm chem s Amde4rreth|be | h HA esm
(obt ai nedorf ?nc?rrﬁ 1|C""olc Pr?rsf’s Déan égo ﬂl‘ﬁ’ ég%%A%1 Qﬁeﬁ hMl;HBz?l tUtion of
0. 64 mTDl(’.ngnIy@ﬁldllls%@l thEh&veAB6n a1 %}&@'sttésﬁhgahﬂ% fik o Ang3Res(h) . San
Jose, CA U'S A) used were Fnoc-Al a-OH, Fnoc-Arg(Pbf)-0H, Froc- Ai b- OH,
Froc- A n(thetapeGiitallyroceptidile Gio(ihBof) the dpomipwond Idir £0mhipb3itith maynpe vieewd OH,
Frnoc- Lys(Boc) - OH, Fnmoc-Phe-OH, Fnoc-Pro-OH, Fnpc-Ser(tBu)-0H, and

Froc- Val -asfhat amedivhidhelvenpmeasuiple pespphsesp bein yisheystare af dhoie

Novab h S Di
caried oot - ont grinhamrcad ek dEtREERedn Al SNBoRMOR cat mont
wi 1 230% iz e iy indiri 8 A}b%émlf@yﬁ{cﬁdagﬂgnae&m%g hlioBnaThaiRg bokip 25 each

coupling step, the Fmoc am no acid . was first pre-activated
in a 2 mweghuin mlub;écth%Mi there of. Body welght is often measured and used to

2- (1-Hbenzotriazole-1-y1)-1,1, 2, 3-tetramet hyl uroni um
hexaf | uordsiapmaBeds Mage (FVE bt TheBMI &a%ﬂécm SIS is detoqopnedrby t he

t ted t d1lnL
o e e BRe 35 hR Gherss e PO PO I AE b DR
perform tRg:m" { Rl OWhRE is (ol MRRN ROMY 4D 14,\"145’22( T dil RABIS WHokR
protecting group with 20% pi peridine in NVP for 30 m nutes; (3) washl ng

Wi t h28IMPmasadnd ¢4 fallsobgdbiv Nigre Wiriohmpl eradgt i ara trecte FsuBcepaibia € ald:sledsef omid one to
three hours. The resin was coupl ed succe55|veléﬁ%ccord|ng to the sequence
of the ticetteinplgmefigial medical trepangup e ag ithpmothgsanys seatess effechee iesi n was

washed co i met hyl f or mam de (DWMF) and

di chl oror‘r‘én%)ﬁg‘fé %Bﬁﬁgasu%%ormawé}if the end of the assenbly of the peptide
chain on the 433Medt RgeRCBhI HRsd SbjEt WRSmhiAht i€ Ched Rz hEAGhin g Ve vessel
on a shaker and the Fnoc was rem)véd using 25% Pi p/ DMF for 30 m

resi n wabowasiegghtwipphoxibrtelyF205%,- dfipeoxialddy 5%y gpreyinvasy GoUpdragteatst ng TFFH
(tetramet hyI f 1 uor of or mam di ni um 10 hexaf | uor ophosphate) (obtained from

Per cédt i VhanBihes potrals bedy weight fagt emid subjert. (chrmqiob@éy wadght ey dbemol ),
DMAP (di Hgtegxﬁa”l H)é(”'P rl da{xilge 8%&\ gmqq%ht Othe sull__:')péc ataprlor poen)lt ]Iqrilf]%f?e, fsgcrh a four

hour cyc

as when ghrelin levels were normal, or by a comparison of the ghrelin levels of the
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The Frnoc group was renopved as above and the peptide was capped using Ac20
(acetic anhydride) (5 nmole) and DIEA (5 mmole) in DMF for 30 mnutes. The
15 Phi Pr groups were renoved from Glu3 using 2 x 3% TFA in DCMfor a 10

m nut e cyéﬂ@ect"laﬁéOlBP@redﬁatangesgétoﬁhtﬁlsuVWféﬂi)ﬂ/@ﬂﬂlﬁfégﬁ@T%O%@O@élttfﬁhl n of Lys

The 1oui n was. THOReE BRI ERVBBALBIY 85 MRgDts FAR0N 1 AT | O
ooyt et (1 ERFERPRHRAE U GUIRTEGR WRGH 2% Gl (B B o

DVAP (0. lngbmarlsb ﬁtlfo8 siiauBject QVornal Golly méﬁgqtem:yl Be aa‘etteﬁmwblbcym

hexyl - NH2, i. exy am ne (obtained from SIigma-Al drich Chem cals(r), St.
Loui s,5 I\/DCOIUp&wbn)of(ﬂZe Beighb bethewabjeeicd e primn groink én tiwsuduchiag whesighrelas

conti nuousl y. shaken overni ght. To cl eave t title peptide, th . resin was
{reat ed WiHISaNRISDORERIOPT FFA? SPEPASSOR ﬁ?lfﬂ.sf%lm 6%9—1? ? dhe s §) a39.5 nL
/ 0.85 m_ r fo d of f and t he
filtrate S\é/algp%ggirt)é 8 %JS OEBBQnEﬁ}??CJPﬁe Iﬂeg préi(/:(l5 pi ?gﬁe was col | ected by
centrifugati onAsTdryea Heh sl e a HOPRAHE bubjes i B sahee ds tibractBlidddUELhHing a
acetonitrile and water and purified on a reverse-phase preparati ve HPLC

system vm btbld)a vmgh,tnmpp(réxmaztﬂy&% gréat@i&l@YNAWOmﬁatﬂy( bt kb dhahrf ﬂ@m

Vari a 30 Creek, U S A) col ym Iut ed
appr o{)h( et eyal %Oﬁwelﬂgt.fﬁbsaag@msqr l\éqrgml Bﬂ Y ¥l % M 28% B

where A %% The
fracti on\é\@(\?n\egar;s ec%ééd&%%g%rlg%aﬁt%f%&ﬁd; Fﬁ‘otlgge’asggl&ug g%\ﬁeﬁéﬁﬁe&%
product Wekélsposleesorai, by ®phi |coARritéh @E%@?\r&ﬁt GiveR df EheTBuljéetatd) Yyiel d
of a white solid. Purity was assayed using HPLC and found to be

appr oxi natashgared t@%et@%aﬂmd:@;mb}ﬁcus@tﬁﬂzsanﬂ@rmgmdlcgpeodmnew poxEd| - MS)

analysis g e nol ecul ar _wei g at 3435.1 reenment with the
cal cul at eWe’ﬁgF %‘glﬁcéF“aS\bél"@ﬂPNgfm PR PX 8%0‘3199 2-Apcl, A b2 10,

or ot 66t 0a. oot Arorergl e siee SrRrh oy thperzed s BRI 3O o

synt hesi zggighNaFpréRiatfIoBvA 8303 0F BESH 3RE 1dsO Biani the Ghotrh@MBAIIPI EiGHE for
Bi osystems(r) oster Gty, CA U S A) using Fluorenyl methyl oxycarbonyl

( Fnoc) 1osauhmh]es:t r NormalRiodly waigltlendy hedétymwad Vi layedmplagipdmet thiyBidightr esi n
(obtalnedfromNovablochem( San Di ego, US. A ) wth substitution of
0. 64 ol 9f§heerbiess ata PP @ﬁé@faﬁw&dae? W%‘e’(‘sb{%md%‘éf § VEIRNRR8hQEPY) , San

Jose, R f OH,
Frnoc- d n(aT%rys'lp %ﬁ)onlf)ffme(g“f}m%f% 1?)% f%Frenc lﬁ%:n?%r @%‘%’EB ﬂ_ggg%&—)ié{e?
ch?bys(s%_{éhs%asﬁm@&a Bﬁm@'drc&ﬁilﬁ&vc Pro-OH, Fnoc- Ser(tBU) OH, and

Frmoc- Val In addition, Fnoc-d u(0-2- PhiPr)-OCH (obtained from

Novabi oc hen( r)As ﬁ‘ﬁdlﬁr@gﬂhe @Xns\Warsatlls'edatirig" ABd "freeneptitihdedes paldistivar ri ed

out on a 0.1 muol_ scal e. The Fnoc groups were renoved by treatnment with 20%
pi peri di ﬁérqwelﬁnﬁﬁ{fﬁw‘)ﬂ?‘ﬁc&qa&ﬁ% (NMP) for a 30 minute cycle. In each

::(;u FZ) i)l gg ms_t gg Il%lsi P%erc]ng%qglﬁla?g%ﬁ%u?‘ézolg r(‘leansothe %10%0&@%&23@%%0{1{ rre%)}ocpd’c?ﬁlg‘ ctivated

2- (1- H benaQighifesa fdkféféat flom tite BasbRild AHRbINY B @lelay@. _
hexaf | uorophosphate 1- hydr oxy- benzotriazol e (HBTU HOBT) in NWP. To the
acti 2at ed am rifrateolgsie’s aensedtharbinofefats its Oprdipytedt dagradntion, {(DlcEAyagend 1 nlL
of NWP were added to_the resin. The ABI 433A peptide synthesizer was
pr ogr anmefl 2tRePHEE by the thydrolysis @wad@nhésépné by @ququlymscﬁlhhlgr fEMAVP;  (2)
renovi nngfnrDred[?rgt ectoltea% group with 20% pi peridine in NWP for 30 m nutes;
(3) washi 8 AN (4) coupling with pre-activated Fnoc am no acid
for one to fOtU’nléb@%ﬁnedT&ﬁeﬁAﬁs% BI1 YREnieA ¥R 8leritiHe 48 148l YeRECIRIWIRY tO the
sequence of the title peptide. After the

same meaning as commonly understood by one of ordinary skill in the art to which this

30 invention belongs. Also, all publications, patent applications, patents and other
references mentioned herein are incorporated by reference.

Certain amino acids present in compounds of the invention can be and are
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30 peptide chain was assenbl ed, the resin was washed conpl etely by using

N, Ndi et hyl f ormam de (DMF) and di chl or onet hane (DCM . At the end
of the assenbly of the peptide chain on the 433A, the peptide-resin was

t r ansf er r adpteserded baein @sfoll@ssel on a shaker and the Fnobc was renoved by
imrersing in a solution of 25% Pi p/ DMF for approximately 30 m nutes. The
resin was thereafter washed with DVMF. Fnoc-Apc-OH (0.4 nmmol e) was coupl ed
using 5 TFFH (tetranet hyl fl uorof or mam di ni um hexaf | uor ophosphat €) (obt ai ned
from Perceptive Biosystens(r), Warrington, UK ) (0.4 nmmole), HOAt (0.4
mol ), DVMAP (di met hyl am nopyridine) (0.1 g) and DI EA(1.2 nrnole) for one
four hour cycle and then again overnight. The Fnbc group was renoved as
above. 5 TheNdhdriclat@reGugAbbRERamiemsoved 10 from Glu3 using two cycles of 3%
TFA in DCM for a period of 10 m nutes per cycle. The Boc that was partially
renmoved fromithe side chain of lys during the process was replaced using
Boc20 (0. Symirile) and D BMédhiignmol e) in DCM overni ght. The resin was
treated with PyAOP (7-Azabenzotriazol -1-yloxytris (pyrrolidino)

phosphoni um hexaf | uor ophosphate) (obtai ned from Applied Bi osystens(r),
Foster 15 City, CA U S A) (0.6 nmole), HOAt (0.6 mmole), DVAP(0.1 g) and
Dl EA (d.8Amwl e) for 10 m-amtrebudiricekidwhi ch hexyl -NH2, i.e., hexyl am ne,
(obt ai ned from Si gna- Al drich Chem calgér), St. Louis, MO, US A) (2.0

mol e) wadcadded and t he lramsing-lseyiclol Cofo)albsl cabegkehic asidr ni ght . The title
pepti de W%% cl eaved fromthe rgsi n b treat%g)g,.wit. a mxture of 20 TFA
H20 and t FPFsopropyl si | at@ P 3)CYEQPECRANeFarBogiicarid/ o g i) for a period of
appr oxi na y 4 hours. The rl.esir i off.;and the filtrate was
pour ed in%‘%kZOO nm. of et E?F?@ﬁ@g@?&%ﬁ%@&ﬁfélgo| | ected by
centrifugaseon. The crude-apiincclyclopentdheatbok@tc hdida m xture of
acetonitrile and water and purified on a reverse-phase preparative HPLC
syst el wi 8Aca col um (4 %-angnedjcyephepge@ybonyhixadid0o Ao 25 (obtai ned from
Varian(r), VWalnut Creek, CA U S A). The col ugn was el uted over

approxi mately one hour using a linear gradie 92% A: 8% B to 72% A: 28%
B, where A was 0.1% TFA in water and B was 0. 1% TFA in acetonitrile. The
fracti ons were checked by anal ytical HPLC an se\gont ai ni ng pure product
wer e pool ed and |yophilized to dryness tg/ qgi 1.49%9 of a white
solid. Purity was assayed 30 using HPLC andﬂloun to be approxi mately
99.8% Elggtro-spray ionj i ectronetr® (ESI-MS) anal ysis gave

t he nol ec% ar wei ght at (gég%%sg;p‘flg%a%%genent wi th the cal cul ated nol ecul ar
wei ght ofa@$393.1). Exanglagiddisoddtiié aci®er (n-octanoyl) 17) hGhrel i n(1-28) - NH2
(SEQ I D NO 11) Si de chain protected Fnoc-(Ser17)

hGhr el i n(&ic28) - R nk am dzaBiddndasl-oarhasyliyatidhesi zed on a nodel 433A

pepti de synt hesi zer (obtained from Applied Biosystens(r), Foster City, CA,
US A) ]iar?éAFI uor enyl n@HP# oxycar bonyl (Fnoc) 5 chenistry. A Rink

Am den4- ne | benzyl hydryl.am ne (MBHA) resin (obtained from Novabi ochen(r),
San %Degg?g@&, USA) V\]/%/t?{gisaﬂglseti tution of 0.64 nrnol/g was used. The Fnoc
am no aci ds (obtained from AnaSpec(r), San Josd, CA, U S A) used were
Frnoc- Al a- OH, Fnoc- Ar g( Pb0- OH, Froc- Al b- OH, Frned<@ n( Trt) - OH,

Frnoc3 u(tBu)-0H, Fnoc-Hi s(Trt)-0H, Fnoc-Leu-/[OH, Hnoc-Lys(Boc)-0H,

Frmoc- Phe- OH, 10 Fnoc- Pro-OH, Fnoc-Ser(tBu)-0 apd c-Val-OH In
addition, Fnoc-Ser(Trt)- OH (al so obtain fr c(r), San Jose, CA,
U S A) was used at A3 and Al7. The synthesis wag| carried out on a 0.2 mol
scal e. The Fnoc groups were renoved by trea nt oM th 20% pi peridine in

N- et hy| g\R<r ol i done ( NvElenpisp thgpstidciiees. I n each coupling step, the Fnoc
am no acid &r% eq, 0.3 mml.).was first pre-activated in 2 15 nL sol ution of
0. 45M 2- (I8 Benzot ri azf8AM51) - 1, 1, 2, 3-t et r anet hyl ur oni um

hexaf | uonaphosphat e/ 1- hmh@éygi{qg@zot riazole (HBTU HOBT) in NWP. To the
activated amno acid ester, 1 nL of diisopropylethylamne (DIEA) and 1 ni
of NVP weseoatNled. The ABpard@BA pepti de synthesizer was progranmmed to
performthe following: 20 (1) washing with NWP; (2) renoving Fnoc

proteTti AGPFBUp wi t h 2@9%p3tipasifldi ne in NMP for 30 minutes; (3) washing

W th NNPEA and (4) coupling with pre-activated Fnoc am no acid for 1 or 2
hour s. Y#he resin vvas%%’ﬂfﬁ?'é‘d" Hec¥LSi vel y according to the sequence of
the title peptide. 25 After the peptide chain was assenbl ed, the resin was
washed conpl etely using N, Ndi net hyl formam de (DMF) and di chl or onet hane
(DCM. At the end of the assenbly of .{he peptide chain on the 433A, the
peptide- resin was transferred to a"fedction vessel on a shaker and the
Fnoc was renoved




using 25% Pi p/ DMF for a 30 mnute cycle. The resin was washed with DMF. F
noc- 30 Inp-OH (1.0 mmol e) was coupl ed usi ng TFFH

(tef ramet hyl f I uor of or mam di ni um hexaf | uor ophosphat e) (obtai ned from
Percepti ve&iBi osyst ens(r) f-datahiexghlanineU. K.) (1.0 mmole), HOAt((1.0 mmol),
DVAP( di et hyl ami nopyridine) (0.1 g) and DI EA (3.0 mmol e) once overnight.
The Trt grlo§®s Cher e r enpdtelieom See and Ser17 using two cycles of 3% TFA

in DCM each, cycle lastin roxjmately 10 m nutes. The Boc that was 5
partial y%rfbé{ﬁoved from tﬁréﬁg'ﬁﬂ‘é’stah‘?ﬁ n of Lys as indicate above, was

repl aced ing Boc20 (0.8 jn ]ﬁg}g.- EA(0.8 Mol e) in DCM overni ght.

Cct anoi ¢ g%zbd (10 nmol e) g(/%anaéﬁg%%%l 1%&:{‘% Ser3 and Ser 17 side chains
using I Chp nmol e), DVAB, X GiarhimdpropiddicldcdA (5 mmol e) in DCM overni ght. The
term nal Fnbc was renoved by inmmersion in 25% Pi p/ DM for 30 10 m nutes.
The resinDh@s t hen washe@dwidhydpyRoliffthe titl e peptide was cleaved fromthe
resin usi a mxture of TFA H2Q and triisopyopylsilane (TIS) (9.5 nmL /
0.85 nL /078 L) for appPg%ﬁﬁﬁgﬂqgm%omﬁﬁeé{&fﬁ‘@f%éﬁlﬂ was filtered off and
the fil tr?_tl;%awas pour ed ]lﬁﬂ%@u Ok, of ether. The precipitate was collected
by centrifugation. The c e product was dissolved in a m xture of

acetonitr digoad water apthtpirdef i ed on a 15 reverse-phase preparative HPLC
systemwith a colum (4 x 43 cm) of C18 DYNAMAX-100 A (obtained from

Vari al] r) Glwet hut Cr eek, glotemig.agidA. ). The col unm was el uted over

appr oxi %ﬁvl%ré hour using a |inear gradient of 85% A:15% B to 55% A: 45% B,
where A 1% TFA in ®fBF and B was 0.1% TFA in acetonitrile. The
fractions checked by: ytical HPLC and those contai ning pure product
were 20 pg\(‘ﬁs(;ergiand Iyophﬁslﬁggg to dryness resulting in a 41.7ng (5.9%
yield of aHypite solid. Hunrd-Bhydasydspayiad, iusi(pg) 3bRb-tyantyppuordine- be
approxi mately 96. 6% El eQ_tcglq,b%q;@éﬁd oni zati on mass spectronetry (ESI- M)
anal ysi s gave the nol ecul ar wel ght at 3507.4 (in agreenent with the

cal culate | ecul ar wei ght of 3508.16). 25 fal |l owi ng peptides of the

i nventi onggg’% be prepar e%’ Wr"é‘_yB’Eéﬂ?%'rf'%f(z%r‘%? ﬁg}ygrwi‘pyfr%}lﬁu?ﬁé art using
synthetic procedures anafapoudicegidt hose di scl osed general | y herei nabove:
Exanpl e 1: (Ac-Inpl, A b2,10, d u(NH hexyl)3)hGhrelin(1-28)-NH2; (SEQ ID

NO 19) 30fxadpl e 2: (Ac- liséieGdine A b210, d u(NH hexyl) 3) hGhrel i n(1-28) - NH2;
(SEQ I D NG 20) Exanple 3:(lnpl, A b2,10, d u(NH hexyl)3)hChrelin(1-28)-NH2;
(SEQZ20D N@c17) Exanpl e ihdoliie-2-8yrbexdigsical 5: Exanpl e 6: S5Exanple 7: NO 7)
Exanpl e 8I:anxaan e 9: Exanple 10: %ONCI 10)

isonipecotic aci

Kip 4-ketoproline
LeuorL leucine
hLeu homoleucine

25 LysorK lysine
Met or M methionine
1-Nal f~(1-naphthyl)-L-alanine
2-Nal f-(2-naphthyl)-L-alanine
Nle norleucine

30 Nva norvaline
Oic octahydroindole-2-carboxylic acid
Orn ornithine
2-Pal f--(2-pyridinyl)alanine
3-Pal f3-(3-pyridinyl)alanine
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Exanpl e 11: and Exanple 12: NO 12) 15Exanple 13: Exanple 14: Exanple 15:

NG 15) (1-Apcl, A b2m d u(NH hexyl)3)-hGirelin(1-28)-NH2; (SEQ ID
(I'npi)hGhrelin(1-28)-NH2; (SEQ ID NO5) (lInpl, A b2)hGhrelin(1-28)-NH2;
(SEQ I D N@.6) Ai b2, d u( hexyl relin(1-28)-NH2; (SEQ ID (I npl

Ai b2, 10) E&’PL i n(1-28)- N%;?“Pé’é‘ééyﬁ%p 18) (I npl, Aib2,8)hGhrelin(1-28)-NH2;
(SEQ I D O £ npl, Aib%he LikhAm@ct anoyl) OhGarel i n(1-28)-NH2; (SEQ ID
(I'npl, Ser(n-octanoyl)1l7)hGirelin(1-28)-NH2; (SEQ ID NO 11)

(I npl, Ser hRhe®ct anoyl) 17) hahophemyldla@ide- NH2. (SEQ | D

[ I npliSer 3j hGhrelin(1-28)-NH2(SEQ I D NO 13)

[ 1 npl1Ai bPiSer 9hGhr el i n( PipEgyLiqgid ( SEQ | D NO: 14)

[ npllAi b ,Seﬁ§,Ser(n-octaq%yl)lthhrelin(1-28)-NH2 (SEQ I D Exanpl e 16:

[ 1 npl, A b3T% Ser ] hGhr el PRUE™28) - NH2 (SEQ | D NO: 16) A sel ection of
the prefegred enbodi ment g, kisted above was anal yzed by el ectro-spray

i oni zation mass spectronetry (ESI-MS) to determ ne nol ecul ar wei ght. Table
1 presented below reports the data conpil ed during thﬂsf\esting. The purity

of each of the selected conpounds, assayed using HPLQ, isgal so provided.
TABLE 1- Mol ecul ar Weight and Purity of Selected Cg s Exanple #
COVPOUND
H
Taz f-(4-thiazolyl)alanine, i.e., 0
2-Thi f3-(2-thienyl)alanine
3-Thi f3-(3-thienyl)alanine
10 Thp 4-amino-4-carboxytetrahydropyran
Thr or T threonine
Thz thiazolidine-4-carboxylic acid
Tic 1,2,3,4-tetrahydroisoquinoline-3-carboxylic acid
Tle tert-leucine
15 TrporW 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.

20 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

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

of:
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Mol ecul ar Wei ght (Cal cul ated) Ml ecul ar Weight (MS-ES) Purity (% #1
(Ac-Inpi, Aibzw, du(NH hexyl)3)hGirelin(1-28)-NH2 (SEQ I D NO 19) 3420.0
3419.5 97. 0% Exanple # COVPOUND Mol ecul ar Wi ght (Cal cul ated) Mol ecul ar

Vi ght or when the N-terminal amino acid is isonipecotic acid (Inp), the abbreviation stands
for the structure of:
0
|
N
L

A peptide of this invention is also denoted herein by another format, e.g.,

5  (Aib?)hGhrelin(1-28)-NH: (SEQ ID NO:21), with the substituted amino acid(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)(SEQ ID NO:22) refers to
amino acids 1 through 18 of the peptide sequence for human Ghrelin). The

10  designation “NH:" in e.g., (Aib>)hGhrelin(1-28)-NH: (SEQ ID NO:21), indicates that
the C-terminus of the peptide is amidated. (Aib?)hGhrelin(1-28)(SEQ ID NO:23), or,
alternatively, (Aib)hGhrelin(1-28)-OH (SEQ ID NO:24) 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

15  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.

20 As used herein, Acc encompasses an amino acid selected from the group of 1-
amino-1-cyclopropanecarboxylic acid (A3c); 1-amino-1-cyclobutanecarboxylic acid
(A4c); 1-amino-1-cyclopentanecarboxylic acid (A5c¢); 1-amino-1-
cyclohexanecarboxylic acid (A6c); 1-amino-1-cycloheptanecarboxylic acid (A7c); 1-
amino-1-cyclooctanecarboxylic acid (A8c); and 1-amino-1-cyclononanecarboxylic

25  acid (A9).

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

“Alkyl” refers to a hydrocarbon group containing one or more carbon atoms,

30  where multiple carbon atoms if present are joined by single bonds. The alkyl
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(MS-ES) Purity (9% #2 (Ae-1-Apel, Aib2,10, G u(NH
hexy1) 3) hGhreI i n(1-28)-NH2 (SEQ I D NO 20) 3435.5 3434.5 97.5% #3 (Inpl,

él%bé(le (%Bl-l-rb(f)le &%’3%1 Gg ‘ﬁ& l?'ﬁglz} NH2 thE I [r) NO, 1[}%1?%%78r0 377 6
o #4 (TYARE NS 87 °&° DK elfitAtE- Fo" CBEQ 1D
NG 18) 339§1.O§1p§393 5 99. 8%

“Substituted alkyl” refers to an alkyl wherein one or more hydrogen atoms of
the hydrocarbon group are replaced with one or more substituents selected from the

5  group consisting of halogen (i.e., fluorine, chlorine, bromine and iodine), -OH, -CN,
-SH, -NH:, -NHCH3, -NO, -C120 alkyl substituted with 1 to 6 halogens, -CFs, -OCHj,
-OCFs and —(CHz)o20-COOH. In different embodiments 1, 2, 3 or 4 substituents are
present. The presence of —(CH2)o-20-COOH results in the production of an alkyl acid.
Examples of alkyl acids containing, or consisting of —(CHz2)o-2-COOH include , but

10 are not limited to, 2-norbornane acetic acid, tert-butyric acid and 3-cyclopentyl
propionic acid.

“Heteroalkyl” refers to an alkyl wherein one of more of the carbon atoms in
the hydrocarbon group is replaced with one or more of the following groups: amino,
amido, -O-, -5- or carbonyl. In different embodiments 1 or 2 heteroatoms are present.

15 “Substituted heteroalkyl” refers to a heteroalkyl wherein one or more
hydrogen atoms of the hydrocarbon group is 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, -NOg, -Ci20 alkyl substituted with 1 to 6
halogens, -CFs, -OCHs, -OCFs and —(CH2)o20-COOH. In different embodiments 1, 2, 3

20 or 4 substituents are present.

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

25 “Substituted alkenyl” refers to an alkenyl wherein one or more hydrogens are
replaced with one or more substituents selected from the group consisting of halogen
(i-e., fluorine, chlorine, bromine and iodine), -OH, -CN, -SH, -NH, -NHCHs, -NOg,
-Ci20 alkyl substituted with 1 to 6 halogens, -CFs, -OCHs, -OCFs and
~(CH2)o20-COOH. In different embodiments 1, 2, 3 or 4 substituents are present.

30 “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

-3 -



#5 (I np9hCGhrelin(1-28)-NH2 (SEQ ID NO 5) 3434.0 3423.8 96.2% #6 (| npl,
Al b2) hGhrel in(1-28)-NH2 (SEQ I'D NO 6) 3422.3 3422.1 99.0% #7 (Inpl, A b2,
G u(tv bl Sbal ol oL Eol p (0201000 D) 2k 8 205,38, b vs
atoms for a heterocyclic aryl are one or more sulfur, oxygen and/or nitrogen.
Examples of aryl include, but are not limited to, phenyl, 1-naphthyl, 2-naphthyl,
indole, quinoline, 2-imidazole and 9-anthracene. Aryl substituents are selected from
5 the group consisting of —Ci2 alkyl, -Ci2o alkoxy, halogen (i.e., fluorine, chlorine,
bromine, and iodine), -OH, -CN, -SH, -NHz, -NO, -C120 alkyl substituted with 1 to 5
halogens, -CFs;, -OCFs and —(CHz)o20-COOH. In different embodiments the aryl
contains 0, 1, 2, 3 or 4 substituents.
The term “halo” encompasses fluoro, chloro, bromo and iodo.
10 The term “(Ci-Ciz)hydrocarbon moiety” encompasses alkyl, alkenyl and
alkynyl and in the case of alkenyl and alkynyl there are C>-Cr.
“ Alkylaryl” refers to an “alkyl” joined to an “aryl”.

What is meant by Glu(NH-hexyl) is

H

<N

o
15 H O

What is meant by Ser(n-octanoyl) or Ser(C(O)-heptyl) is
OY\/\/\/

(o]

20
The N-terminal amino acids Inp and Apc have the structures of:

Inp: /
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99.0% #9 (I npl, A b2, 8)hGhrelin(1-28)-NH2 (SEQ ID NG 9) 3378.2 3377.4 98. 0%
#10 (I npl, A b2, Ser(n- octanoyl)l1l7)hCGhrelin(1l-28)-NH2 (SEQ I D NG 10)

3506. 2 3505.8 98. 0% #ﬁl (I'npl, Ser(n- octanoyl)17)hGhrelin(1-28)-NH2 (SEQ

| D NG 11) 3508.2 3507414 96.6% #12 (Inpl, Aib2,8, Ser(n-

oct anoyl) 17) hGhr eli n(p- 28) - NH2

%
H O

1-Apc:
NH, 0
Y/

N
4-Apc: rd

The present invention includes diastereomers as well as their racemic and

5 resolved enantiomerically pure forms. Ghrelin analogs can contain D-amino acids,

L-amino acids or any combination thereof. Preferably, amino acids present in a

ghrelin analog are the L-enantiomers.

Preferred derivatives of analogs of the invention comprise D-amino acids, N-

alkyl-amino acids, --amino acids and/or one or more labeled amino acids (including

10  a labeled version of a D-amino acid, N-alkyl-amino acids, or a ff-amino acid). A

labeled derivative indicates the alteration of an amino acid or amino acid derivative

with a detectable label. Examples of detectable labels include luminescent,

enzymatic and radioactive labels. Both the type of label and the position of the label

can affect analog activity. Labels should be selected and positioned so as not to

15  substantially alter the activity of the ghrelin analog at the GHS receptor. The effect of

a particular label and position on ghrelin activity can be determined using assays
measuring ghrelin activity and/or binding.

A protecting group covalently joined to the C-terminal carboxy group

reduces the reactivity of the carboxy terminus under in vivo conditions. The carboxy

20  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.

25  Certain other abbreviations used herein are defined as follows:
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(SE Q I'D NO 12) 3462.2 3462.3 99.0% #13 [Inpl, Ser3lliChrelin(1-28)-NH2 (SEQ
I D NO 13) 3297.8 3298.2 99.5% #14 [|npllAi b2, Ser3]hChrelin(1-28)- NH2 (SEQ
ID NO 14) 3295.8 3296.3 99.9% #15 [I npl, Al b2, See, Ser (n-

oet anoyl) ﬂmﬂﬁtnnﬂ(@@@bfmtt()%Q I D NG 15) 3380.0 3380.9 99. 0% #16

[ 1 npl, Al b2, 10, Ser3] hGhrelin(1- 28)-NH2 (SEQ | D NO 16)

Symbol Meaning
5
Boc: tert-butyloxycarbonyl
BSA: bovine serum albumin
Bzl: benzyl
DCM: dichloromethane
10 DIC: N,N-diisopropylcarbodiimide
DIEA: diisopropylethyl amine
Dmab: 4-{N-(1-(4,4-dimethyl-2,6-dioxocyclohexylidene)-3-
methylbutyl)-amino} benzyl
15 DMAP: 4-(dimethylamino)pyridine
DMF: dimethylformamide
DNP: 2,4-dinitrophenyl
EDTA ethylenediaminetetracetic acid
Fmoc: fluorenylmethyloxycarbonyl
20 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
25 hexafluorophosphate
HOBt: 1-hydroxy-benzotriazole
HPLC: high performance liquid chromatography
MBHA 4-methylbenzhydrylamine
30 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-
35 hexafluorophosphate
tBu: tert-butyl
TIS: triisopropylsilane
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3252.8 3253.3 99.9 A selection of the preferred enbodinents |isted
above was analyzed to determne stability, i.e. 1/2 |life in plasnma in a rat
nodel usi ng%éechni ques kng?wn]dto those skilled in the art. Table 2

pr esent ed ‘ow reports tif&data conpiled during such testing. TABLE 2- Rat
Plasma 1/ 2.{ife of Sel ectgﬁyporrpounds 5 Exanple # COMPOUND Rat Plasma 1/2
Life (in hours) #1 (Ac-Inpl; A b2,10, d u(NH hexyl)3)hGirelin(1l- 28)-NH2
(SEQ I D NOHA) 9.4 #3 (I nglfluofd Betid¢Qeidd u( NH-hexyl) 3) hGarel i n(1- 28) - NH2
(SEQ ID NGO 17) 10.6 #4 (1-Apcl, Aib2,113, d u(NH hexyl)3)-

hGhr el i n( 1TER8):- NH2 ( SEQ | etrhi@ettgjfluoroforamidinium hexafluorophosphate

5 zZ benzyloxycarbonyl

Synthetic Methods

The compounds of the invention can be produced using the techniques
disclosed in the examples herein as well as techniques that are well known in the art.

10  For example, a polypeptide region of a ghrelin analog can be chemically or
biochemically synthesized and modified. Examples of techniques for biochemical
synthesis involving the introduction of a nucleic acid into a cell and expression of
nucleic acids are provided in Ausubel, Current Protocols in Molecular Biology, John
Wiley, 1987-1998 and Sambrook et al., in Molecular Cloning, A Laboratory Manual, 2nd

15  Edition, Cold Spring Harbor Laboratory Press, 1989. Techniques for chemical
synthesis of polypeptides are also well known in the art (Vincent in Peptide and
Protein Drug Delivery, New York, N.Y., Dekker, 1990). For example, the peptides of
this invention can be prepared by standard solid phase peptide synthesis (Stewart,
J.M. et al., Solid Phase Synthesis, Pierce Chemical Co., 2d ed. 1984).

20 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-Cao)alkyl, may be attached using reductive alkylation.
Hydroxyalkyl groups, e.g., (Ci-Cao)hydroxyalkyl, may also be attached using
reductive alkylation wherein the free hydroxy group is protected with a t-butyl ester.

25  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 completed 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

30 additional 3 molar equivalents of HOBT.

When R! is NH-X?-CH2-CONHY_, (i.e., Z'=CONH.), the synthesis of the peptide
starts with Fmoc-HN-X?>-CHz2-COOH coupled to a Rink Amide-MBHA resin (Amide-
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10.0 #5 (Inpl)hGirelin(1-28)-NH2 (SEQ ID NGO 5) 6.2 #6 (Inpl,
Al b2) hGhrelin(1-28)-NH2 (SEQ ID NG 6) 1.4 #7 (Inpi, A b2,

A bo, 1onGreIeRhlacs R spohecbsineg g Nevaplyey i San Diegd, ). 11 s

Ser (- oot agy 1y 275 R0 g 7oKl bR oot with Femoc
HN-X2-CH2-COOH which is coupled to Wang resin.

In the synthesis of a ghrelin analogue of this invention containing A5c, A6c

5 and/or Aib, the coupling time is two hours for these residues and the residue

immediately following them.
Examples are provided below to further illustrate different features of the
present invention. The examples also illustrate useful methodology for practicing

the invention. These examples do not limit the claimed invention.

10
(SEQ ID

NO:20)
Side chain protected Fmoc-(Aib>'°,Glu®) hGhrelin(2-28)-Rink amide-MBHA

resin was synthesized on a 433A peptide synthesizer (obtained from Applied
15  Biosystems®, Foster City, CA, U.S.A.) using Fluorenylmethyloxycarbonyl (Fmoc)
chemistry. A Rink Amide-4-methylbenzylhydrylamine (MBHA) resin (obtained
from Novabiochem®, 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-
20  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
25  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
were added. The ABI 433A peptide synthesizer was programmed to perform the
30 following:
(1) washing with NMP;
(2) removing Fmoc protecting group with 20% piperidine in NMP for 30 minutes;
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#11 (Inpl, Ser(n-octanoyl)1l7)hChrelin(1-28)-N-12 (SEQ ID NO 11) 0.7 #12
(I'npl, Aib2m Ser(n-octanoyl)l17)hGirelin(1- 28)-NH2 (SEQ ID NO 12) 0.7

Det erm nati on of Biological Activity Described herein are nethods that can
be and wer(e) wawhing witbRevEcarel i ze the 10 conmpounds of the invention. The

skilled artisan woul d know and preciate.the variations on these assays
whi ch woul@ @@H@%Wé%ﬁﬁ&?%?%ﬁg‘@gﬁw aCﬁEOf&%FF‘P &He l??lfré‘an woul d al so
know and reci t e .§ he
rosul 1. anedrSha BRIk RRRE KR oMY 16 RTRRUAC, DO REHR BERIATT,

Bi ndi ng DeAesrthogkpdle B8R Yvaslaaddifblag ! thyirkdin Gast Washea mpaiplélely By LifiRg

i nvention at the S receptor can be and were determ ned using techni ques
such a§ t hdelidetolfdsmdmide (NFparahgickelorpnathane@@d).ow. Wth respect to

| C50, greater refers to potency and thus indi %gt,es a_|lesser amount is

needed to achi evdt Bierfendref tharpismblpAt the peptideghay; oy thestiags thespenside-
f d i i t | .0d d, GHS i t i
7o e T ST RUGAESS 5 ST pIPHABERH oo

envi ronmnen exanple, C

extracts @ghopisvd bigonaetdr s9thinacltfe ot RhNvAshddRitIMP. TRERPARE-OH
pol ypepti de gxpr essed fromreconbi nant nucleic acid or naturally occurring

nucl ei ¢ a¢h.4; ramdledl swad ncowptled fuwsingex dFPHe, (tethemetbglfloforefopuamidievitinGHS
recept or [ﬁol ypepti de ﬁaroduced é)dy reconbi nant  nmeans or, from nat ural |
occur 19 ng hexafluererhesplatahiobtrined fromiisacrpdiye Birsystgrat fWargtons 1K) nt. 10

Screeni ng_f or R tor Acty S. - eeni r

recept or EB??\?I??‘E%'F}S g(ﬁ‘g d%m}(@’ b&ﬁgfﬁ?gﬁ%ﬁ%@“}%’%ﬁﬁ‘ﬁ gﬁ% i ‘(ﬁ %ﬁl p Ig?/lf]%( 1?:55 ed
receptor. n&\&@?&{@if&aaﬂfdu}{hsﬁﬁ%ﬁﬁsﬁ@ tEiPagAs 6pLIgHRf f ers several advantages
such as the ability to express the receptior in a defined cell system so

t hat a response The Fm@ogipop mhsatmbhed GHsbavecepttbe peptiderore capgadi usingre 15
differentiated fromresponses at other receptors. For exanple, the GHS

recept or éafOKecetis priaedsids) (mamnale|and| PiFé Gaenotel NP3 30 prgites-aFee CHO not
1o 4 Y B SShA  SER Rl DA R SR A VB AT El e e
conpounds .y &duglnh G (V&S BRIy 3embYed YrohStHeAGdd EhAh BF LYS MAY rdplaced
using Boc20 (0.8 mmole) and DIEA (0.8 mmole) in DCM overnight. The resin was
then treated with PyAOP (7-azabenzotriazol-1-yloxytris (pyrrolidino) phosphonium-
hexafluorophosphate) (obtained from Applied Biosystems®, Foster City, CA, U.S.A.)
20 (0.6 mmole), HOAt (0.6 mmole), DMAP (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, H2O
25  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
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
30 Creek, CA, U.S.A.)). The column was eluted over approximately 1 hour using a linear
gradient of 92% A:8% B to 72% A:28% 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
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20 ghrelin analog in the assay which provides for GHS receptor activity.
The effect of test conpounds on such activity can be neasured to identify,

for exanple, allosteric nodul ators_ and t aqgQpi st s. GHS cept or
activity CRRUPENEIAEERATE: Heech el ent Y SUHieGu LS TOMER 18 EHe L TRy a
change 11 (86 RIHAGE WHiR' scta PLAR LD 0y b8 s geeR Plould'td B8 G 25
protei n coupl activities and/ or i e Ftrace ar nessengers.

Pref er abl Yapp@iSmhREEDE. 9%, Fdd¥idp¥ay BniRASH heds gpéc&gn{e;ﬁcyrmsﬂm? afiblghis as

t hose neasuring intracellular Ca2+. Exanples of techni ques well known in
the art t have dhe nivdeaip] wyigtt tb 343560 (ineagBarerit neithudiee tHleulated wbledyles such

as Fura-2 and the use of Ca2+-biolum nescent sensitive reporter proteins
such a8 aé@ﬁ]ﬁhﬁﬂf?ﬁ%ﬁ)exanpl e of a cell line enploying 30aequorin to neasure

G protein actiyity. is HEK293/ apgly, {Button-, D « i-zl.Nz @?Cﬁ {lﬂfggjg}éjm

(1993), 14 §F 10 etgrter, oo et ar ., S - - -
284(5423) : 2184- gide chain pr&BitbB Fhioc(8A2P! QIS) KARRK LAY RO RIL BRI A1di NG
region functionally coupled to a different G protein can also be used to
measur e Grisin egepispiithasizéd/iohya 483ahipeptide sGhiBesieere pdboained ftannapplied
N-term nal extracellular domain, a transnmenbrane domain nmade up

of
t r ans menbBigsestemgl ofesterekity aEdy, | WiSet.) vty Bluprsgiydnethalorysasborgd efFmachr | oop
regio and an_intracellul ar, carbgxy, term nus. Techni s_f.or, praduci ng
chimefd . PReRBs s e o Bt dpiea VREAT et (RIRHEL  Se
in, for examphGwabBkni@ichltfibeSat N0 sA0PWittddRArNOn JOBURRYIA2IRS [ WO
97/ 05252] and U.S. Patent 5, 26%, 565 i ncorporated herein by refefence. 10
Stimul at i asedf ThiBride @afiho hcids (dhthingd from AnaGpect] $am fosa | @YsSUSah) beedused to

stinul ate GHS receptor activity which can be used, for_exanple, to study
the eff ecwr@)fntgqs&laéélépfmcﬁcxambé}@bfn Fanpgr &5ib-@F, Seocelnoit)-Qd, Fawstify

ghrelin anta i st.s.andlqr, t fit. a j.ect .sufferi froma di sease
or condi t?%?ﬁ@‘aé(ﬁha}s:mgc'ggﬁ(&t?pg?’}e Océlt‘eé]t@?f’)ﬁf“r?f'ﬁyg{?é’g)’%Ef’@c’:ﬁs}féﬁhd/ or
bone gens;j Sexial 3 i h Rv-oedy el 9 - Bt or

skill ?ang orC %ﬁ%?c%‘ﬁxféﬁ?ﬁ%%gﬁgngﬁgé Kygl %k%@%&’ﬂh@?ﬁ%ﬁ%.

| ncr easi NBhike)-Obl (sbtaiapd &fdnh NovabeschHem®| Sarn Diggon G )mivag ussd atledl | Theal t hy

body wei ght in an individual susceptible to weight |oss, such as the sick
or el der| synthesiswe$ caviedwiughn adt-1 appeltscele. iThedmeagrenpswicgthremensddst can

under goi ngeHPRRPAR 1k BIRERRE AL BN s Inue S ags NI REe A BB s Pack of

nor mal appet.i } of .. t %i‘”{{gﬁ fe. .sal.d .o or
conditi onﬂ} ésaCfclgtr)lltlé 1@%&3%‘%&%{8 ﬁgﬁgiaot%%ép%&’ g'gi I tytwtag ﬁﬁ%?rf?g?%vsag&{é%nsi st ent
wei ghgo  22Caily esci@lion et @4Ei QR&I—DBe@MhQAzio[b—&EQ-lylﬁbﬁwtrddi\ethylaaérﬁﬁmt s to
facilitate weight loss in those subjects for ich weight loss is

necessar yhexgflobwgphosphata't-hydroxytheanpiriezole . (HEESHIOBT)BiimdNNM- Asdayti®0 1A
Preparation of CHOQO Kl cells expressing the human r i nant receptor
The cDNA 3gvatedApnneacidestest b gﬁ&”ﬁ%ﬁ@ﬁl’%@ﬁﬁ@%‘&&%&b@w ]emlr(?’ﬁ%@pt or)
was cl one Si Pol e I i R . I nown to
t hose ski %Flgeédéél%dt Oe%g‘ra{eg%heﬁé ‘rAl‘%IIﬁEg n%%tdgggfi‘% s%e%%h&%%?ﬁ%%eda%t enpl at e
(obt ai ned}iérf&m Geopieeinbreactibal 0 Alto, CA, U S. A ), gene specific priners
flanking the full-length coding sequence of hGHS-R (S: 5 -A TGIGGA AC GC
GACGCRECAGTI#ASHGE W3t ISMD; DNO. 25) andAS: 5' - TCATGTAT 5 TAATACTAGATTCTGICCA- 3!
( SEQ DNQO 26) ) and Advantage 2 PCR Kit(r) (available from d ontech(r), Palo
Alto, CA (2Lrémoxing Fryge PF‘%FF%%(&!I%E “(Aé%éoﬁ BiRedding iR NM I CRPVIMUIESCt or  usi ng
Ori gi nal cl.onin | . obtained fromlnvitrogen(r), Carlsbad, CA,

US A). ¢ Yava?}hlw “ﬁgﬁ%ﬁ%ﬂ%ﬁn GHS-R was subcloned into the manmal i an

expr essi %@]M&Fﬁlﬂfg WaPNe Aetivat@y Binbalhind ham 1dn¥hé EQERA (Holus. CatHeslead, CA, 10
USA). e plasmd was transfected into the Chinese hanster ovary cell

i ne, CHGKis (qupled sectessyvelmacdoeding Ty plee &duienceeofCiel télt peptide) , AfRercthei | | e,

MD, U.S. A ) using known cal ci um phosphate net hods as described in Wqgler,

M et30al .peptdr| chap gvap) assqmpleyl;, Hpesresm wgispypehederemplethe dystging Wakpr essi ng

i ngs | n BT TBTB Rt E AL RENPREn B A RS o6 T et a1 *bovi ne ser um and 1

nmVl sodi um pyruvate containing 0.8 ng/m G418 (purchased from G bco(r),
Grand Island, NY, US A).
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1B. GHS-R Bi nding Assay: 20Menbranes for radioligand binding studies can be
and were prepared by honogeni zation of the foregoing CHO K1 cells

expressing the h n recomhi nant S receptor i.n about 20 m _of ice-cold 50
M Tri e HGL Wi t hA U ?ﬁﬁiﬁg%e@éﬁ%}?ﬁgrﬂf the Pﬂ?‘i“{%@m P thedddsg the PGNV?G' U S A)
at settin f se . S e i by
centrif uggrtelggrﬁ %gg%}%%reés}f af%gé%%?]‘u‘{%%ﬁ Og%?l g ﬁ%aa%@ tpfy"\ﬁa Oc\p%@éﬁsslr}g S R’%?’i .
resuspendeehrérsaBaHta sfutitd i 25% /DRI TG dPph&xigraelyTBb Miifrdtes aMthe Gedift0 bOVi ne
serum al bum n (BSA). For the selected assay, aliquots of approximately 0.4
m were i neadttesthfter tWasRed brithNDMIF2 SFingtrAgiciOH ((0 2086n o)/ warotqupRet sing EI mer

Life Sci encei_fr , Boston, MA, U S.A) wth and without 0.05 m of unl abel ed
conpet Png & é@mmﬁéylfﬁwr@prra@pmmﬁm bexpflgoraphgsphade) at(oltgineg hdraspund 30

1251) gh [ t t he f hr el ipd filt ion

(1250 ) SN Sl 8 FR B ST £ Bl o] 2P bbb BRIARYS 4

whi ch wer ?dﬂﬁ&hﬁ@&&%&}y&ﬁﬂ) 304 %@!a&‘ﬁﬁf@b&ﬂ?!n‘ﬁ‘n@%ﬁ CorlSRERr hbE fdld hed S were
t hen washed 3 t1nes th 5-m iquots of ice-cold 50 mM Tris-HC1 and 0. 1%

BSA. The hbemspairaoveaht.vity trapped on the filters was counted by ganma
spectronetry (using a spectroneter fromWallace LKSO, Gaithersburg, M,
U.S. A ). Specifibedime gigupaersdemered areabolyg. sthst Pailt grprs128e rgimeeed n bound

RULE ML ELEIER CONE (IR Y, i OHA
crod eSS PG 5oL 0, PR nseudgahEsstabote o
TABLE 3- ResegplacedRisirel Bgr2& (0¥ahbete) bod CHEAECE endloTh@OMSvithightaTid e #
COWOUND Ki (nM SEM #1 (Ac-Inpl, Aibz", A u(NH hexyl)3)hGhrelin(1-28)-NH2
(SEQ | D Nzs19) w370 .tyateds, wigh# PyAQE 1 (7apeabenppipiazol-Iylggiis  (pyrrolidino)
hexy1)3) h}C);plgS(.aplhio%u]h-’n-%gléfhlllg%ophosphate) (obtained from Applied Biosystems® Foster
15 City, CA, US.A) (0.6 mmole), HOAt(0.6 mmole), DMAP(0.1 g) and DIEA (1.8
mmole) for 10 minutes after which hexyl-NH:, i.e., hexylamine, (obtained from
Sigma-Aldrich Chemicals®, St. Louis, MO, U.S.A.) (2.0 mmole) was added and the
resin solution was shaken overnight.
The title peptide was cleaved from the resin by treating with a mixture of
20 TFA, H:O 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°
25  (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,
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 to give 4.6mg (1.4%) of a white solid. Purity was assayed
30 using HPLC and found to be approximately 99.8%. Electro-spray ionization mass
spectrometry (ESI-MS) analysis gave the molecular weight at 3393.5 (in agreement

with the calculated molecular weight of 3393.1).
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20

25

30

SEQ I D NO 20) 39.99 10.92 #3 (Inpl, Aibz", G u(N+
y1) 3) hGhrel i n(1- 28) - NH2 (SEQ I D NO. 17) 0.10 0.04 #4 (1-Apcl, Aibz",

(NH he

ex
(Iﬁpl)hGhr- : U0hR) SBaa AhChrglingT 5"-{g89%§6ﬁ3q})#5
b2) hGhrel i n( 1- %ﬁk CN!;E\ ﬁl%'l?egtédq:m @erﬁ) ﬁéhrelm(z -28)-Rink amide-MBHA resin

was synthesized on a model 433A peptide synthesizer (obtained from Applied
Biosystems®, Foster City, CA, U.S.A.) using Fluorenylmethyloxycarbonyl (Fmoc)
chemistry. A Rink Amide-4-methylbenzylhydrylamine (MBHA) resin (obtained
from Novabiochem®, 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-Ser(Trt)-
OH (also obtained from AnaSpec®, San Jose, CA, U.S.A.) was used at A®and AV. The
synthesis was carried out on a 0.2 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 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. 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.

The resin was coupled successively according to the sequence of the title peptide.
After the peptide chain was assembled, the resin was washed completely using N,N-
dimethylformamide (DMF) and dichloromethane (DCM).

At the end of the assembly of the peptide chain on the 433A, the peptide-
resin was transferred to a reaction vessel on a shaker and the Fmoc was removed
using 25% Pip/DMEF for a 30 minute cycle. The resin was washed with DMF. F moc-
Inp-OH (1.0 mmole) was coupled using TFFH (tetramethylfluoroformamidinium

hexafluorophosphate) (obtained from Perceptive Biosystems®, Warrington, U.K.) (1.0
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0.20 #7 (Inpl, Aib2, du(NH hexyl)3)hGhrelin(1-28)-NH2 (SEQ ID NO 7) 0.33
0.04 #8 (Inpl, Ai b2 10)hGhrelin(1-28)-NH2 (SEQ ID NO:8) 0.40 0.02 #9 (Inpl,
Ai b2' 8)hGhrel in(1-28)-NH2 (SEQ ID NO 9) 0.37 0.00 #10 (Inpl, Aib2, Ser(n-
oct anoy 1) ImpkEEhr HQAH((1-028moly- DN SEAimpthydamipppridime) (G5 gj pnd DIEA (3.0

mmole) once overnight.

The Trt groups were removed from Ser® and Ser"” using two cycles of 3%
TFA in DCM each cycle lasting approximately 10 minutes. The Boc that was
5  partially removed from the side chain of Lys as indicate above, was replaced using
Boc20 (0.8 mmole) and DIEA(0.8 mmole) in DCM overnight. Octanoic acid (10
mmole) was coupled to the Ser® and Ser” side chains using DIC (5 mmole), DMAP

(0.2 mg) and DIEA (5 mmole) in DCM overnight.
The terminal Fmoc was removed by immersion in 25% Pip/DMF for 30
10  minutes. The resin was then washed with DMF. The title peptide was cleaved from
the resin using a mixture of TFA, H2O and triisopropylsilane (TIS) (9.5 mL / 0.85 mL
/0.8 mL) for 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
15  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 1 hour using 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
20  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).

25 The following peptides of the invention can be prepared by a person of

ordinary skill in the art using synthetic procedures analogous to those disclosed

generally hereinabove:

Example 1:  (Ac-Inp', Aib??, Glu(NH-hexyl)®)hGhrelin(1-28)-NHz; (SEQ ID

NO:19)
30 Example 2:  (Ac-1-Apc!, Aib>, Glu(NH-hexyl)?)hGhrelin(1-28)-NHz; (SEQ

ID NO:20)
Example 3:  (Inp!, Aib*!%, Glu(NH-hexyl)*)hGhrelin(1-28)-NH; (SEQ ID

NO:17)
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(I'npl, Ser(n-octanoyl)9hGhrelin(1-28)- NH2 (SEQ ID NO 11) 0.49 0.02 2.
GHS-R Functional Activity Assays 2A In vitro GSH Receptor Medi ated

Intracel lul ar iCa2+ Mbiljzation, far i n c

expressing the e #ssH 41@‘?%‘516#2%?%%@5@9/?)@?9‘3%3%@%@%%5éDo. 3%
EDTA/ phosphat e gf;fkered saline solution at 25 C; the cells were then washed
2 tinmes by centrlfugati on. The washed cells were 5 resuspended in Hank's
buffered sali ne,gxgg{lgé 5:on Wﬁ@mgmglzgpmmg(sg@mcjg)uorescent Ca2+

i ndi cator Fura-2AM" Cell suspensions of approximately 106 cells/ M were

i ncubat ed wi t h BExapplé &ur alipAMATbephGhibdirt(1-38)-NHaUSEQ IBtN@Bput 25 C. Unl oaded
Fura2AM was renoved by centrifugation twce in HBSS and the fi nal

suspen8i ons V\er@aﬂmzﬁf er(ing], tlﬁl%é PevHIrex b bretedn (1l HTER hID
F-2000(r), Tok)rzl\g .7P]apan) equi pped 10 with a magnetic stirring nmechani sm and
a tenperature- (Bu ated cuvette holder. After equilibration to 37 C, the
ghrelin anal 0gs:,ugH wddqﬂgﬁ, kiU BREE QIR bSO, NEE@IBINGIgRr Ca2+

nobi | i zation. The excitation and ‘em ssion wavel engths were 340 and 510 urn,
respectively. Axampls ®asglip, Aibes)la@inetinh(1ed8)-Ca2-+(SREAEUNEOWas | ndi cati ve of
agoni st activity of a tested g&gti de while a decrease in the anmount (or

15l ack of ) Ca2¥xpepiull WEp'i ribtabenfogpnar)aiehrein(ladd)iNily y (FiQ allR est ed
pepti(il@é ) %Jsi ng this anal ysis nethod, conpounds of Exanples 1, 2, 3
and 4 re f%@n]é)to exhi bit antagonistic activity at the ghrelirt receptor.
2B. In vivo GH LS i ' 17 PN hepanyo.1§enmpounds
may be tested ngfglln?ﬁezlﬁr' gbi l,{%t%;(h%%gt%%_ nu%%%@(k#r(ﬂsﬁgppré’s(gE?eﬁg:slgﬁ)blfQPG% in
vivo (Deghenghi, R et al., Life Sciences, (1994), 54(18):1321-8; and

I nternational Patent Application No. PCT/EP01/07929 [A 0 02/ 08250]r£. In
order to ascer Eapmple BombewhdAdb?abiSei(nyctaposh Nhfaheele( ERE)rNHe a6&EQ i vo, a
sel ected g@g'r[) und at a dosage of approximtely 300 ng/kg is injected 25
subcut ane 5 in 10-day old rats. The circulating GH is neasured

approxs mat el y thes i el a1k Ay I B\E . GB levels in rats
i nj ec?%ed W th g%%?%?r?t é%%t’?%llb&?&ﬁl(p%gﬁgnﬁfg?@?ﬁgg)l'ltggt ed conpounds may
be tested for Ehahpleali | [y A2 Serpgihielad1-gR)-NHNSEQADAD: 1@ secretion in
vivo. A 300 ng/kg dose of a conpound of the 30 instant application is

i nj ect ed subcuE=areplesby {InpioidSyrssednroatanonl)'dhihdlinkl-ghrHe n (SERED
circulati &g)% is then neasure approximtely 15 mnutes after injection and
conpar ed : levels in rats injected with ghrelin alone. 2C Effect upon
gastrointestin iqle) t i s hew i gqgastric
e AR S R S

gast rmparesi s. Conpounds of the invention can 5 be tested to determ ne the
effect of the conpounds upon gastric enptying and intestinal transit using
assays descri bAdsdheition. 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.
25
TABLE 1 - Molecular Weight and Purity of Selected Compounds

Example # COMPOUND Molecular | Molecular | Purity
Weight Weight (%)
(Calculated) | (MS-ES)
#1 (Ac-Inp?, Aib?1%, Glu(NH- 3420.0 3419.5 97.0%
hexyl)®)hGhrelin(1-28)-NH:
(SEQ ID NO:19)
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2C(i). In vivo study of ghrelin on intestinal transit The effect of native
ghrelin and a peptldyl analog of ghrelln accordlng to the 10 i nstant
i nvei ton it rat—trat e—condu ups of
ei ght rats téﬁﬁ P? %t ed for S%%Ml))@m]ijely 24 homlé %Il ;M8&C‘é]€&,?§“¥8 wat er .
Native ghrelin, a selected analog, or a contro h as ‘é(’telfﬁbbl ne (7=
adm ni stered to anesthetized test subjects.| Appcaatedint el(YISFES)e | m nut gs
after the initpal adm(nbatApéllmszGmmng n, thessel edt edgmamal 070y,
control, a 2 m charcq?el Qeigni stered to the test subjects by
esophagedl gavage. After @8@'1{%&8 y an additional 25 m nutes, the|test
SUbjeCtS are-sactri-fHi-ced h\ ||n1'||rn ::nd the-snpall intestines.
renoved. |The #3stance t KEPOHEPEOSHUNEy el ed | s A& ur dd 3378 t hé&7i$4 or us.
202C(ii).| I'n vivo st udexph’)gBhelinti-28-NJdst rli ¢ enpt yi ng Conpounds of the
invention can be tested tqsgtgubmﬂe)the effect of the conpounds upor
gastric enptykng. Ijn s @IA PS Of  ehggaf; Nalle $PEITUE gyl ey rats
(wei ghing 200 - 250 glﬁs)( q%Happrom mately |24 hours|wth firee
access tqg water. Native g 3 ted ghrelin anal og and| contr ol
conpound (25 such ad net ocl(PER S e adnilni stered intravenously to
anest hetijzed #®st gubj @@P@hGhmblnbkiﬁfeNHi y fli ve34ddiut es a¥4288 t h&6R2Mi i al
adm ni stration of native gBE@IDINOtHe sel egted ghrelin anal og pr the
cont ol GopORNT. & fily:, ibRGhrelIR(TRINL | Phenols red (3125, M0 56 opfienol
red and 1.5% net hyl ce Iul@gé rN le mlIK) is adm nistered to each|test
subj ect by-—esgphageal—gayacge appr-oxtrat af—addi-ti-onal—20-30
nm nut es, |t he %st sub ec({f‘;&;1 QBN?II ced hy g%l rL?‘étzln?’e aﬁ%ot/"he
st omachs |removed and hﬁwlﬁifﬂﬂﬁ?m}(lﬁﬁ} Weki zed The reS| dual phenol red in
the stomach of the|test suBEQIDINOS)extractied and neasured
spect rophonetsg cal || Y, Libwa nootNBBO  N3379.0 33f913 0t heg ooy,
exp)erl ment s, groupg i gﬁQqBIm prague Daw ey rats|(wei ghing 200 ¢ %ﬁo
gns) are fdbl ot 4 Wit ee ac tgyater e
animals are |’ﬁ)j ecteﬁ%ﬁb%ﬁ’ltzgﬁgg{%lpﬁ %@W@. #‘lwgghl C k33?7\"?17& y%@zdoses of
native 5l ghrelin of sel eceBQRIRMNPPh anal ogs. After approxinatlely 15
m nutes, |1. 548 of |a pher(bdpl,rzésexli»2 Sar(ked nut i erd506@al ( 0.3505§/ i 9%omenpl red
& 1.5% et hyl cel | Ul @ggndym)yACHhelini1128)-NIs: adni ni stered orally ito the rats.
After an|additional appr O@E@ﬁﬂ\pol’l@ m nut ¢s, the SUbJ ects arg sacrificed
by cervi cat turg—and fanprng—the i the stonmach
renoved. The#irv%m dual phen(qnprgb( " the stonac%‘?%g eQFWa‘gted é;%d
measur ed| by spectro tGhrir @ NEE a wavel engt h of 560 |nm 2Q(iii).
Effect on PO in rat (SEQALBNERHY) i net er || aparotony|is used|to induce
gastric |leusidn nple Spragyaiba\deey-rats (weiggb2.ng 200346250 |gops)y under
i sof | urape anest hesi@tanbygrHedRaiR28)-NH.
(SEQ ID NO:12)
#13 [Inp1,Ser3]hGhrelin(1-28)-NH2 3297.8 3298.2 99.5%
(SEQ ID NO:13)
#14 [Inp',Aib?,Ser’|hGhrelin(1-28)- 3295.8 32963 | 99.9%
NH: (SEQ ID NO:14)
#15 [Inp?, Aib2 Ser? Ser(n- 3380.0 3380.9 | 99.0%
octanoyl)”JhGhrelin(1-28)-NHz
(SEQ ID NO:15)
#16 [Inp,Aib2,10,Ser|hGhrelin(1- 3252.8 3253.3 99.9
28)-NH: (SEQ ID NO:16)

A selection of the preferred embodiments listed above was analyzed to
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15 muscl es and skin are closed with suture and the animals are allowed to

recover for approximately two hours and forty five m nutes.

vehee ot Sl P e s AT

| apar ect om zed ani na

t he conpouqids t&fiin¥ehi cl e,
introduced into t

m nut es,

enptying is neasured as described above.

e

BLAL AL Sibeutan

At this tine,

& Hhienor

er adm

a phenol red nmarked neal (see above) is
animal s. After an 20additional approximtely 15
the subjects are sacrificed by cervical rupture and gastric
2C(iv). Effect on PO in rat in

the presence of TABEBRi-HatRlzmadhifesf Selactadeempoyndss used to i nduce

gastrig ileus in male Sprague 25 Dawl ey rats (wei ghing 200 - 250 gns) under
i sof | urane—anest-hesia—Fhe-abdomnal myscles—and skin—are-closed wth
suture ang B¥epla#mal s are al | Sk&MPEBNRcover for appr oxfatdliasma 2. 5 hours
at which tine the | aparecoton zed ani nal s recei ve a subdifedindouss)
admi ni strati orgiof 4(ggqﬁg1gmpphgnﬁkﬁﬁﬁ@®@@hum&@hy115 m nut esy af t er
recei ving|the nDrph VeBBfR@bQSE@?b?@B%% ghrelln analogs are
adm ni ste bUU MEQUSTLY d—aniral Approxi mat el y
15 m nutes af? r HF ?ghl ﬁthﬁ¥ﬁ?9§gﬁﬁ§HﬂHgi vehicl@?Gthe phenol red
mar ked nepl_(see ahwe) i s 2ONIEJGERID NOA ) he aninals. After an_additi onal
approxi mat el y #25 m nut es(l-Ap@, Aibtibj(@o(SHaresyR%crifijced by &&0vi cal rjupture
and gastrjc enptying i sh@raakaed)-Ng.d8BONDe0:18poveg. 2C(v). Effect dn
gastric nptiTigy Tn/Tah, hAGh{ENAIR)-RIEL(SRD PRPE)NE S5 Mal g ;Sprague |Dawl ey
rats (wei ghing 200250 5) tameoys—admnistrattonjof 4
ng/ kg m)rphlnge#6 ApprOX|né#§1yAk§kﬁbﬁ§Pg%i§#?§ recei vi ng t hé nmor phi ne,
vehicl e oTr selectedi ghrelin an@ﬁ@@ NE:6) admi ni st er ed_subcut aneously to the
ani mal s. |Appr é%i mat elnpi Bibs Glt(NE-beydp)habindlim(529at]i on of 6Fe conpoynds or
vehicl e, ja phenol red nmar kedNFRgBEQIPEN@IPve) is introduced into the
ani mal s. |Afteggl0an addlﬁﬁ n@hﬂaﬁ@ﬂgghq@bg*N}QS m nutes, the subjecis are
sacrificed by cervilcal ﬂ?ure g [fk glc enptyi ng was neasured as
descri be above 25 Eff t S é -gapnds—for—relanecort+n—regeptors
of the presenf |nvent|onaEHnAH5%h§§F%H“¥@9%i 2an effect upéﬁ food intake
and/ or bady wei ght jaccording ﬂ&EQHE”ﬂ@ﬁﬂomnng procedures. One skilled in
the art wout now |t PToG S s—descri ged terern may be
used to assas#phe ef @BP Aﬁjﬁﬁéglgjgl ;é?]]%QP% lvent|0n8§pon food i ntake
and/ or bady wei ght 20 20X |2$) |6 experiments (fasting)
Mal e Sprague @ﬁmﬁey flap’s S¢rosogtpneyl ) highestid(1-28)iMidi Vi dual c8des and
mai nt ai ned under 12: 12 hour | ($HQ@ IDIAXkIDonditions. |[The rats are fasted for
18 hours |priggato tih hﬁﬁq&ﬁﬂﬂgmﬁpgdﬁﬁgﬂﬁﬂH@Hk] ithiwater ayailable ad
l'ibitum At tinme O, the ra&gﬁ (éﬁtbﬁﬁ‘i\?@lium aneously (sc) with selected
conpounds—at—setect'ed—doses
Determination of Biological Activity
Described herein are methods that can be and were used to characterize the
10 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
15 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
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25 exanple, 500 or 100 nnol e/ kg, or with vehicle, and are provided with
food. Individual food consunption is neasured at about 1, 2, 3, 4, 5 and 6
hours after injection. 2P(ji).. Acute feedjng. experinments (non-fasting)
SoMal e Spr BSECRRMNGY M tp 2B BRI URBRI T ndi vi dual cages and

mai nt ai ned undeg. 12° rLight: ondi ti a I~
avai l abl e ad | ?%lln'gi ﬁnr%l t% ﬁ%ggg%a%utg Qt}ﬁ%ﬁg%pegr |[algrrfé1 t?&i{l}b’%yoﬁfﬁﬁgggga?g%ar e
injected Secatbh podyRpubes prbseHPSAS differ@itt BR¥irchrheritdID! 8UHD en@lroMinkhts
vehi cl e. Individual food consunption is neasured at about 0.5, 1, 1.5, 2, 3
and 4 hourigclafleefori exaegie, orll &Bacisi IndCipudfied B edinagts ecoptrining nhe GHBAI e
Sprague Dawl ey rats (250g) are housed in individual cages and naintai ned
under $2: recerber PAlyRaRtidg SxRreswddTam serombinant pyclicrasishoraiduriatly @ecwviag| abl e
ad libitu The rats are injected 3x/day, (9800, 1200 h), sc, with
conpound arﬂuc\l/eécr F%la‘s aﬂ%sagsso c]%{rC?%{et gorvgﬁné I f1& Usr aéf}s}? ur%ﬂegil é?_g’ga‘%ceg%ﬁy

vei ght  anGdiRRehee sHARLIORy 2EBniBaaH Rthrdadr! fom LhrAMy VR lfrflg Rfkleic
Ghrelin anal'ogs can be forrul ated and administered to a subject using the
gui dance prolvivhiet ihietredncal iahga diffehertteoninorgues. wel | known in the art. The
preferred route of adm nistration ensures that an effective anmount of
conpound 15 reaches the target. Cuidelines for pharmaceuti cal

admi ni15t r%}egqn gener al arge,pr i %(lei n, for exanple, Rem ngton's

Phar macCeu e 3 =¢rttorr, £d. Germaro, Mack Publi shing, 1990,
and Mbdem Phar rpeey %?o@@{gdfécbﬁﬂar Edve BaRkSindaNds RAgHes.q Maige! o Dekker,
Inc., 1990, both of ich are hereby incorporated by reference. Girelin
anal ogs caecobdiparglyan@esasd ageplioe. @ rdoambinaat tespreiedr GHS etdepeal dffers
acceptable salts (in the formof water- or oil-soluble or dispersible
product s) Sp¥ERlpdapigacsetiich an the ahilitytte grpressathe secsptar e 2 detined erlksystemhoni um

salts forned,from.inorgani c or_organi Ci or bases. Exanples,..of such
salts i ncls?,ugg?t But®*B? ngi 4 f?ﬁlﬁ’%‘%c{](?? tﬁ i(gﬁgdr(?f:?ﬁ%f% C%%Irf‘gresﬁe@%mﬁsbeacet ate,
adi pajg, almifdidfed ASRALHRes ABHAXEeptdr3. l@@f‘éﬂﬁg@lé’,l he @ﬂ-iSarecgét%PMﬂat e,
butyrate, citrate, canphorate, canphor gul fonate, cl opent anepr opl onat e,

di gl uconabeexsteshed yh s délf liad @iches Biile 398, 0O md CHOA@ e rmally egiegirgnoat e,

gl ycer ophosphat e, hem sul f at e, heptanoate, hexanoate, hydrochloride,

hydr obr onilie redaptr oby dind expressigrd rissipet Wherebuthe same, cdlladinat withemt! gt e,

met hanesul f onate, 2- nggrrllt hal enesul fonate, nicotinate, oxal ate, panpate, 30

pect i nat eSXRIEFLAN Yool a1 3t @R @KoM EPlopi onat e, picrate, pivalate, propionate,

succi nate, tar i syl ,g@ﬁ ; . hase salts
such as ammoni E%gésrg{l g& Cgﬁ%gpﬁaﬁﬁdg? a tgr%u r%@%@é?%ﬁ{gﬁgagg?g%si um

sal t 20 al KadelinangdEtih thehahy salits protiddd fos CEE fleptoandivilgg e dissl t s,
salts with organic bases such as dicycl ohexyl am ne salts,

N- et hy| - Bsigtampovinde oarsuck attidtywanbeamearurertiodd estifyhfoa examplenaliusteaitd

| ysi ne. @rgli n anal ogs can be adm nistered using different routes

i ncl udi ng™8FYIAtYRANS ARREIMSEngest i on or by transdernal and transnucosal

i njection. Act I I . .01 . 3] | S| an be

pr epar ed accor%?%g}e? (ggt§€%§%§u§%%m€ﬁeta%%am&%u€é 'fl ?:ffee?%}t?t e%#ﬁ(gllfléagrgr}lggea%t i cal
formul at | @dtecing dATEANGO Hh FhdinHCE10AY &drdbinhaRnCa] the! [AI$® rdc@ptok, MAARE iARg bul K,
alginic acid or sodiumal ginate as a suspendi ng agent, nethylcellul ose as a
Vi sc@si t ypretfiiaoepled rdtisities bed/er si thaidracaliplagewssngés. Teferabdydi GHE r el ease
tabl ets, pharmaceuti cal forg%ll ations my co&{eai n mcrocrystalline

cel | ul os&SRIRALVIMHATEPAES BSmg e e ciagibd] Brrsrearaing Bfacalalbr ose
and/or otAer BaRIgS %écr}]}ngciﬁél.?g{?ﬁgcy%wneﬂ%é Srr 1 RhbE BB R0 SlhlaigpL s and

| ubricants. nasfal aeyosol or ( ornul ati ons
may be pr@pairildd He 8328PUGes 8Schs 84 Wuk PP SarldNtheahdeN8s CRAIIGHNRERSRZY |
al cohol or other suitable

sensitive reporter proteins such as aequorin. An example of a cell line employing

30  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).
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15 preservatives, absorption pronoters to enhance bioavailability,
enpl oyi ng fl uorocarbons and/ or enpl oyi ng other solubilizing or dispersing

: i | . al dm. ni in i |
(Both bol us andHirtrel sApPtoR o ERlng ecthudli BN et Bislog Tt Sl T

with or w thauliffeesl €shRileinUan AbS PaLREH! t%rllnﬁasu\MQﬁHglq'gze%'t&I &4 by A .
injection, the injectable solution or 20 suspension may be fornutated using

sui t abl e ndrimtedxi GGHparrewpesral dontAns e ph alN-gerdiihale ndaracsld® VEBIngin, SWCh as
Ri nger's solution or isotonic sodiumchloride solution, or suitable

di sper si ngtr@snygarhrang dompis mpdn dipngf drpesmembsansh regions, evdraesllubdratdp i xed
oils, imncluding syntheti npo- or diglycerides an atty_ acids, including
ol ei ¢ &ci 0<% t?ﬁ]énﬁﬁgeﬁﬁgg r](é)’QPnﬁergéo rén‘gr%rf é?‘EB‘Feglquét ethPredermiRifg i nt o
account 2 ( i e ' ' Y PE~C ubj ect, hei ng
dosed,; aggéc\zﬁg%qgﬁsts ,fxgékoﬁﬁ%%%{} f:egé |O%S:1g}rllalgrbg%ﬁ%%gug?;g8 e;ﬂn tfer lre gut e of
admi ni st r adebmunised hage rERoRIdeanth, epadxampld) NEiéBRt6Hal t PRestURigtiatidh evslesi red
effect; and the particul ar conmpound enpl oyed. Optimal precision in

achi evi ng REEHESA/L233 dMEO 317/05262) atid iy Ratent rw26gdS6b HntorfOrayede hawirebfi cacy
W t hout tox] citX requires a regi men based on the kinetics of the drug's
avai | abi | i"f{"f%target sites. This involves a consideration of the

di strifgution, equilibrium and elimnation of a drug. The daily dose for a
subject is expected to be between 0.01 and 1,000 ng per subject per day.
Ghrel i n arsadgsios aNGHS Retonk dedyilbhn a kit. Such a kit typically contains an
active conpound in dosage forns for adm nistration. A dosage form contains
a sufficient arfBuglinehalogt ¢ancbecrep dondmalatdh GHiateceptdesdtivilly| vehieh tacbe can be

obtai ned 5 en adm njstered . to a subject_during regular intervals, such as
1to 6 ti Hé%\c}cagg’ﬂa?if?ma ifAgtidie o %‘ésé??qH%rre‘%F@t%r egylatippemd/an T a kit

cont ai ns | 1 i L Nghi i f, t 0s formto achieve a
desi r abl elsa %%ﬁﬁ%%ﬁp ﬁgg%r%oﬁ%ﬁp %gknlggs?fgié&ftgr%ﬁf% %gﬂﬁ%tgﬁ BV fS}glmsapeci fied
time peridieasther éomd@in Qithhasa tREdeAa6% itheddinftin®hed Ihsle bV gndyBaner,

and it is to be 10 understood that the term nol ogy which has been used is

i nt ended bondderisityt fesualatysfimctibn worhdsltlof botsweight,iloss af andter skitkamdyér
limtation, Cbyiously, many nodifications and variations of the present

i nventi onPQY%C%gé‘WBP’é‘giaﬁd?/qu"Hﬁde?frloﬁ’é‘amétec eachings. It is, therefore,

to be understo t wi.thin the .scope of .the. ended. ¢l ai t he jnvention
may be practice r%)atgﬁlérwlégg THaw egge lgﬁlé%:cilafl il%ﬁall%g'g‘él&?rf ngaﬁ 5‘%@?}@’ tent and
scienti i felght 81 & MasilL{ISLERPHbR tH WeRIH 168 ER SOl smwemgg. qRalof S
available to those with skill in the art. Al patents, patent publications
and dtther wpight pratpetitsincint wedieh ereggh sabjectiven &y tb serdsysdrealie @rdblern&f lar ence in
their entirety. Wat is claimed is: 1. A ghrelin anal og conpound according
to fornul %Ipeimrgt suffering from a disease or undergoing a medical treatment which causes

0: 21 o2 O REN A TIES KER R TR abpatie: e plfeinee of B treatmentofsald ™ A1 A2

disease or condition is contingent upon the patient’s ability to maintain a consistent

weight.

25 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

30  1A. Preparation of CHO-K1 cells expressing the human recombinant GHS receptor

The cDNA for human GH secretagogue receptor (hGHS-R or ghrelin

receptor) was cloned using Polymerase Chain Reaction (PCR) techniques well
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10 AL is Inp, 1-Apc or 4-Apc; A2 is Ser, Abu, Acc, Act, Aib, Ala, Ava, Thr
or Val; A3 is Ser, Asp(NHR3), Asp(O-R4), Cys(S-R5H),

(30 o P AE] T A P UL o

Al ¢, Cha, | 1 |
(X1, X21X3, %2@(%'5 b%'llecalz@mgla(%'lﬁln%cgﬁ%ﬁl& Pgﬁ’lp Céd? "Elfg’ rA) %&% °H f(callfjlc }Kgn ersAcc

Aib, Ala, flirkingd the fulleigth dbding Bitienfhef, hG]HS—R)r(S VSalA PETE Ser A AC Acc,
Act, Aib, Ala, Ay, Thr or Val; 20A7 is Pro, Dhp, 3-Hyp, 4-Hyp, Inc,
Ktp, Oc, ®AC Grﬁii 6rA GG A AG A Gag' (FQERNOR anAnAtS SATGC 481G TASP, Dab,

roe. afo, BRAT A B bac i Bl TG By R B ol Queyany hdvanties 2 SR Th or
e, Lys, aEu e G QP ARG L o) A AR ol ifES 07

Ala, Cha, ifdoythelpaR2.1 eettoNiging Wil TH €lord@SKitS (&tame&qsom%an , ASD or
GQu; A-14is Gn, Acc, Aib, Asn, Asp or Qu; 30A15 is Arg, Acc, Aib, Apc,

hArg, Dab,Cabgpad, Lﬂ]é, 3FSA0n: TMGfUﬂlslengéi hagen GHS;R Apas, SWc@nekiAugo thab, Dap,
O n or del eted; G.n, Lys,

an, Asp( NERERlianenression VeCté{weg%? 1 %@a@@éﬁn %6‘51“"5%(]:)( §E"d§b2‘dR§)°‘

v o] oo > R s Yo Qs B SR Bt ovapy celline GlI0-

Ala, Thr, RiajprévideebetAdericalt Type CiureACSllectibrd®, ROBRuIllAMID, 11%.8.) k&b Dap,
O n or deleted A2 is Lys, Acc, Aib, Apc, Arg, hArg, Dab, Dap, Orn or .
del et ed; Apownscaliom Pmsphae rmethedeyp dedorfied  in| WaglerKiNg, etGilg CePi (@97Mhz, Tic

or del et eg; Pro Hyp, lnc, Ktp, ac,
Pip, Thz, X{§2%r3%e el Cé%ﬂg@e? Siak exmusﬁ?msqélem%%is Rpre objamedyBy Nva,
val or deL&E&E’t’g transfected cells grown in cloning rings in RPMI 1640 media supplemented

15 with 10 % fetal bovine serum and 1 mM sodium pyruvate containing 0.8 mg/ml G418

(purchased from Gibco®, Grand Island, NY, U.S.A.).

1B. GHS-R Binding Assay:

20 Membranes for radioligand binding studies can be and were prepared by
homogenization of the foregoing CHO-K1 cells expressing the human recombinant
GHS receptor in about 20 ml of ice-cold 50 mM Tris-HCl with a Brinkman Polytron®
(Brinkman® Westbury, NY, U.S.A.) at setting 6 for about 15 seconds. The
homogenates were washed twice by centrifugation (39,000 g / 10 minutes) and the
25  final pellets were resuspended in about 50 mM Tris-HCl containing 2.5 mM MgCl
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
30  (*I)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-HCI and 0.1% BSA. The bound radioactivity trapped
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A24 is Lys, Acc, Aib, Apc, Arg, hArg, Dab, Dap, On, HN CH((CH2).-

N( R12R13)) - C(O) or del et ed A28 is Leu, Abu, Acc, Ai b, AI a, Cha,
Ile, hLeu, Phe Val or deleted; 1 Asn, Asp,
Gu or del ePe e ke |V§ SPF%lmt%ﬁ Wmafﬂ%tﬁomﬁ”mszmgn% SP%t“ﬁ?mettfrcfmﬁ P,

Thz, Tic owggl 'c Gai Ssb@%g)ME R grﬁ\f gpedaflcb bu‘ﬁﬁ‘fg W%Rgem%&[ﬁ}) Lys,

an, H\ CH((CHZ)nN( R’12R1 NH2,
- ( C1- C30) abitshacting (NifeKfelHBouddl inIR! Bieben¥b df 3000 G Jghi%hﬁl(a)/ﬁlébyé ﬁ@fn
(C2-02)al kenyl and Z0 is -H, -OCH, H or -C(0)-NH2; )
(C1- cso)alﬁyﬂwn(tﬂbm%nqm@ﬁewéaakybn1@fﬁemﬁﬁﬁaevthnb@mut3o)alkeny| (C2-
C30) al kynyl , aryl (Cl1- C30) al kyl, aryl (Cl- C30)acyl, substituted

(Cl- 30 al kyl , éé?‘ihpﬁt %fgﬂteomreé%s Embogdinesfs  Wasyfestery ﬁfflee thexeepiyracy | |

substi t ut eg: b t ry| al k subs ut ed
( C2- C30) al E’?ﬁﬁg %?%)s ﬁ{ggﬁg%( '8‘3"%31 %%f?%ﬂ%)féggﬁ% %méach o ju=< &?Af

R7, R8, R Tmea:ggesa{teasbelomdependentIy for each occurrence thereof,

sel ected fromthe group consisting of (Cl-C4o0)al kyl, (C2- C4o)al kenyl ,
substituted (Cl C40) al kyl, substituted (C2-C40) al kenyl, alkylaryl,

substitute ,ij IaryI aryl and substituted aryl; each of R12 and R13 is,
i ndependen ‘f‘s r Reseptor Bindipg Ki ¥ afypsfeppeleeted Copmoupdst r om t he gr oup
consi sy ng of H (Cl C40) al kyI (Cl C40) het eroal kyl, (Cl-C40)acyl, (C2-

C40) al Keny S4oyat-kynyl—a Ci-—Choyatky ary (Gl """‘9""',
Sub)stl t ut eﬁxﬁé‘ﬁf’i@ﬁ%\ Ilk\/l g iu M{P TUIND (C1- (‘An{ het erm‘I\IMQ/I su@@Mtu ed
(Gi - C40) deyl , #Lubst|i t ut edA( G, OboY GO | substi t 8760 ( CJ- Cag)al Kynyl
substi t utled aryI ( CL- CAo)taxikyhhGhretintir2syngd: ar yl (G - C40) acyl|,
(Cl1l- 4o) al kyl sul fonyl or - C(('§EQJINHZO BN is, | ndependent I y for each
occurrenge tThejeor, _ A CIOAIbQ,O cH or TR, Wi 4, and X5
i's, independently for e Bﬁ %‘%eof sel ec?ed frcm € grjoup
consisting of H F, Y @l\? ubstituted (Gio)al kyl, aryl,
substit utled aryl N—IZ NBBEQIRAINONO) pr ovi ded| t hat : Swhen R12 is

(C1- C40) acyl , #3ar yI (IC1- C40)(hgy) AibsgE{NH: ed ( C1} C4o)aamyl, Substoat utled

aryl (Cl1l- C40) acyl (|G - CAah) gu@mlﬁgn%m}q{ -C(NH) -NH2, then R13 i§ H or

(Cll- E:éo) El| kyI (Ci - C40) het er |N‘O(1 C40) al kenyl (CZ- C40) al kynyl ,
ary - CAoyap Kyt——sub b I Ky :UJ:LI+ ted
(C1l- C40) het er%al kyI Y i'e eny| , SLp ituted O(Oéz-

, ’t ed
C40) al kynyl, or sutstl t ut eé‘GﬁF‘i} %&CMH}aI kyl ; f0or a pharfraceutically
accept abl e salt thereof. 2. (PEQdinp¥unf) according to claim ] , whereiin: A2 is
Ser or Aib; A% is %er or (apbyhShrdRB -2, i s Phe; ARdes Ley; Hogis | Ser; A7
I's Pro; (SEQ ID NO:5)

#6 (Inp?, Aib>)hGhrelin(1-28)-NH> 0.41 0.20
(SEQ ID NO:6)

#7 (Inp?, Aib? Glu(NH- 0.33 0.04

hexyl)*)hGhrelin(1-28)-NH>

(SEQ ID NO:7)

#8 (Inp?, Aib>')hGhrelin(1-28)-NH> 0.40 0.02
(SEQ ID NO:8)

#9 (Inp?, Aib?>#)hGhrelin(1-28)-NH> 0.37 0.00
(SEQ ID NO:9)

#10 (Inp?, Aib?, Ser(n- 0.44 0.05

octanoyl)”)hGhrelin(1-28)-NH-

(SEQ ID NO:10)

#11 (Inp?, Ser(n-octanoyl)”)hGhrelin(1-28)- 0.49 0.02

NH: (SEQ ID NO:11)

2. GHS-R Functional Activity Assays
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AB is Qu or Aib; 20A9 is H's; ALis Gn or Aib; All is Arg; Al2 is Val;

Al3 is Gn; 25Al4 is on; Amls Arg; A16|s Lys Al7 is Gu or

Ser (C(0) -

Pro; A23 i

s Arg;

or

A21 is Pro; A22 is

',Za %7 is Pro: and A28

£ W B, YR

according t o claim
Rl i's oct aptbésted by incubating in a 0.3% EDTA/phosphate buffered saline solution at 25° C;

10

15

20

25

30

the cells were then washed 2 times by centrifugation. The washed cells were
resuspended in Hank’s buffered saline solution (HBSS) for loading of the fluorescent
Ca? indicator Fura-2AM. Cell suspensions of approximately 10 cells/ml were
incubated with 2 uM Fura-2AM for about 30 minutes at about 25 °C. Unloaded Fura-
2AM was removed by centrifugation twice in HBSS and the final suspensions were
transferred to a spectrofluorometer (model Hitachi F-2000® Tokyo, Japan) equipped
with a magnetic stirring mechanism and a temperature-regulated cuvette holder.
After equilibration to 37 °C, the ghrelin analogs were added for measurement of
intracellular Ca? mobilization. The excitation and emission wavelengths were 340
and 510 nm, respectively. An increase in the amount of Ca?* measured was
indicative of agonist activity of a tested peptide while a decrease in the amount (or
lack of) Ca?* measure was indicative of antagonist activity of a tested peptide.

Using this analysis method, compounds of Examples 1, 2, 3 and 4 were found

to exhibit antagonistic activity at the ghrelin receptor.

2B. In vivo GH Release/Suppression

As is well known in the art, compounds may be tested for their ability to
stimulate or suppress release of GH in vivo (Deghenghi, R. et al., Life Sciences, (1994),
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.
The circulating GH is then measure approximately 15 minutes after injection and

compared to GH levels in rats injected with ghrelin alone.
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150r a pharnmaceutically acceptable salt thereof. 4. A conpound according to
claim3, wherein: A2 is Aib; A3 is Qu(NH hexyl); 20A8 is Aib; Al is A b;
and Al7 is Ser(n-octanoyl); or a pharmaceutically acceptable salt thereof.
255. A conpound according to claim1l, wherein said conpound is selected

fromthe group w.nEff&th%Bn%Bétr&ﬁﬂéﬁﬁdﬁﬁHtﬁig n(1-28)-NH2; (SEQ I D NQ 5)
(I'npl, Aib2)hGhrelin(1-28)- ; r6) (Inpl, A b2,

G u( NH hexyl) 3) 6tliel has bee283hdWi? to (iB&€adeDgdd@id ity nipld, improve gastric

Ai b2, 10) hGnarelin(1-28)-NH2; (SEQ ID NO 8) (Inpl, Aib2,8)hGhrelin(1-28)-NH2;

(SEQ | D NGOPY@Hh{H subgcls zutisang fFrosrsasiopaess) kompraunge of Qg?igmNg;Of(lc)sEQ :j D

NG 10 l.np' e -oct anoyl) relin(l-28)-NH2; (SE . an

(Int' ) o ,(Allg‘gt %FQ%SE,\OE ?ﬁt-eﬁlgf%n 1%%??%&%@ B Pﬂp}g;éaﬁggqﬂpﬁf}ﬂ]@ 2§ or a
phar maceut jngakhy t@a%@ﬁﬂ%iﬁ@'a@sagéhésch@@& g9hw. 56. A conpound according to claim
1, wherein said conpound®is Selected fromthe group consisting of:

[ I npl, Ser3] hGhrelin(1-28)-NH2; (SEQ I D NG 13)

[ npl, Ai b2, Ser3] hGhrel in(1-28)-NH2; (SEQ I D NGO 14)
[ 1 npl, Al b21Ser 3&Br Imviyestusyyof ghralinanyintastinal teagpit NH2:  (SEQ | D NO 15)

égc[alr R?ggeﬁ!t |b(2:zilll Segfirggéég‘gqaf{ﬁj Ie%g‘%‘il’%? ! ;ejé?Péd%’%%“l"lgg "\)I?g%@hﬂoa(rfzﬁ‘%‘ﬂ%@ thecor di ng
to cl qpm SnsthhehekiforSah %tgé?ﬂﬂgp‘ggsii a&%%ﬁ@é?l mgl}cﬁg)sfﬂy?gl(oﬁggolf[) NG 5)

or a pharmaceutically accepta sal t ereo
eight rats are fasted for approximately 24 hours with free access to water. Native

ghrelin, a selected analog, or a control such as atropine is administered to
anesthetized test subjects. Approximately five minutes after the initial
administration of ghrelin, the selected analog or control, a 2 ml charcoal meal is
15 administered to the test subjects by esophageal gavage. After approximately an
additional 25 minutes, the test subjects are sacrificed by cervical rupture and the

small intestines removed. The distance the charcoal traveled is measured from the

pylorus.

20 2C(ii). In vivo study of ghrelin on gastric emptying

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

25  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% methyl cellulose in whole milk) is administered
to each test subject by esophageal gavage. After approximately an additional 20

30 minutes, the test subjects are sacrificed by cervical rupture and the stomachs
removed and individually pulverized. The residual phenol red in the stomach of the

test subjects is extracted and measured spectrophometrically at a wavelength of 560
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8. A compound according to claim5, wherein said compound is (Inpl, A b2,
Ser(n-octanoyl)17) hGhrelin(1-28)-NH2 (SEQ ID NO 10) or a pharmaceutically
accept abl g,galt thereof. 20 9. A pharnaceutical conposition
conprising an effective anount of a conpound of according to any one of
claims 1 to 8, IarothePOdehiieid ictalpsyofaagiephall Sragld DRy ets (veighifg

phar maceutically acceptable carrier or diluent. 2510. Usé of a

t her apeut i208H2p0ginisp ete fasted fouapprokinzatellir2d lhonrawithdrpecorgse tndrater. The
pharmaceuti cally acceptable salt thereof according to any one of clains 1
to 8, in t¥EMplsaneinieqterh sehcuianearsly v cithesy vehicle, O Ngrydng gases Bpwtivact i ve
pul monary di sea iin.a,subj.ect _in ne thereof . 301 Use, of

Pher apaut iaift oF priBeft RS tnd Ser A sh BT maadhols sunfistid ot of 2

phar maceutgheabl 6daR&RPY Mkfert dhdal (015 HROMI BREVI FedE: 1.9%GhahN Siluldietie
preparati on of a nedicanent for treating chronic obstructive pul nonary

di sease i wholsubike it administedd ordlbriedahe rats. After an ad@itiohlleappioxdmately 15
t herapeutically effective anount of a ghrelin anal og conmpound or
phar naceutigdiesy thec sehiednage sagrificed dive servicak supliungy ang, aften glamping thee

ti f di t f tinulati trointestinal tplity i
Sy act i Wiy R Sithacfeniyel e Pl AR N SR tioMy b ol i m °

12 whegei Rxgadel Bt h@Bdurkd b sﬁ&%ﬁhotl)%ic Mathoah afa GAVRIGNEH RE6PREI NY O
claim 12 wherein said patient in need of gastrointestinal”stinulation is

suffering from gastroesophageal reflux disease, ileus, enesis,

gastroparesis, |BS, constipation, or colonic pseudo-obstruction.

15. Use of a céﬁﬁ&m&ﬁ@&@ﬁ@mo claim 14 wherein said patient is
15suffering fr ileus  enesis or gastrqparesis. . . . 16. e of a
conpound accor %’im‘?\gce?tgngﬁeﬁiq??ﬁaf e e‘fsﬁdggilﬂg‘bcﬁt%agmc F%usslﬂf?‘éll‘eiL%gaﬂeom

il eus. 20bzwléﬁﬁtptwgﬁf§m§ggy adzs@ggg&r) %ﬁer sBflatAk ThdGnhdder ehd B HinRR | ent

is suffering fromi oci at with the admnistration of an opl ate.
18. Use omwaclepambukid aaeclhse agtht mtideainch thé anligdlebre diveddetol 1ectRE [Béd Ne.
2519. Use of a conpound according to claim 16 wherein said ileus is

post oper atPRIexinpadely two hours andfortyfivepminuteso b tiriel tiaees gebliclegont selestesi m 19

wherein sai d.postoperative ileus.is, acco ied by the presence, of
mor phi ne. gl@"ﬁhg a-nan%-s 9t.2 ’é“s(g‘ffre% § Bﬂﬁ_ﬁ’&%‘%&cg’oﬁmy@’afe&%ﬁ%F agMlaer ei n
sai d post gppfRihyely h8Usiruedd A& AT PMonSHr 8RS Yompounds or vehicle, a
phenol red marked meal (see above) is introduced into the animals. After an
20  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

25  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
receiving the morphine, vehicle or selected ghrelin analogs are administered

30  subcutaneously to the laparectomized animals. Approximately 15 minutes after
administration of the compounds or vehicle, the phenol red marked meal (see above)

is introduced into the animals. After an additional approximately 15 minutes, the
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22. Use of a conpound according to claim21 wherein said ileus is of the
st omach, snal | intestine or large intestine. 523. Use of a conpound

accordlng t claim r sal us is; ca act or ot her than
Sbdon nar Hiegier g saaritted B "efAi pfHE i ERURE e, R R s
wher ei n squmﬂkgggobg of the stomach, snall intestine or |arge intestine.

e of a conpound accordlng to claim15 wherein said patient
is sufferlng fron1ene5|s 26. Use of a compound according to
claim25 wherein said patlent is 15 sufferlng fronlen93|s associated with
treat ment w th 281viad 2 hotilitylin ra g preg f morghjnency, bulim a,
or anogexi a. Lbe of a rd| g tqQ claim 26 wherein
said efesis is hé%lséeraaau@d?ww reﬁs éyﬁ e 59 é’@rgra tfecel%hg gbeutaneous

h th I
chermot her agGilGaA9eH 4 ndke morphine 2o L@&n gmmrmgpgﬂa%@&%g% g eam

of a conpewsighaecesidag: §&ec€édagl{fbﬁx6aﬁﬁl6gs&dr8 aams@fmssuscmané’&@m%at ed
with bulima. 30. Use of a conpound according to claim26 wherein

sai d enesiapimas.as4ppioatmeaely 15 mimotesxafter 3dBinisttadionodt thec oorppowmadsaocor di ng
ereijn said patient jis fferi gastroparesis.

53 C{Jgiemo%’g}&lm@oﬁﬁbﬁﬁf& ﬁfge&rﬁ%@eﬁlds‘aq ‘%‘{Fhlfq‘%ﬁ%‘irhéieﬁ 1Rt the gREPRlEHAfEE| 5 i s
gls Z OCﬁgt egﬂ‘é\éréecil?tﬁ&\sagf’g}pgc? afely ute.a? tth?g%eEsegr QURAKDY l%ﬁ%&rvgdapg to

conpound agsFdiMibgdseicd t@]r%&w%@@du@e&é’d&’es@lﬂ@&ﬂ%%e' s Type Il diabet es
1035. Use J?ga conpoundlg%cordlng to claim12 wherein said therapeutically

effective amount of said ghrelin anal og conpound or conposition is
adnlnlstered intravenously, subcutaneously, orally, or by inplantation of a
sust ai ned2PeiE ion. 1536. Use of a conpound according to claim

35 wherein sai 1nister i 2N0 37.

Use of a corrpogr%pk gg%:ogr ?‘ﬁlg& aclgﬁ’%mff%l)fvmﬁ?g g?sﬁhggﬁgxg%réé%% tae?ltgii f%r is

adm nst eéﬁ%fﬁébﬁlﬁ(ﬁ”@&%ﬁ']ﬁt&lke and/or body weight according to the following
procedures. One skilled in the art would know that procedures similar to those

described herein may be used to assay the effect of the compounds of the invention

upon food intake and/or body weight.

20  2D(). 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

25 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.

2D(ii). Acute feeding experiments (non-fasting)
30 Male Sprague Dawley rats (250g) are housed in individual cages and
maintained under 12:12 hour light:dark conditions. Food and water is available ad

libitum throughout the experiment. At time 0, the rats are injected sc with compound
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20 38. Use of a conpound according to claim35 wherein said ghrelin
analog is adm nistered orally. 39. Use of a conpound
accordi ng t.0 i m 3 erei ai i n ] i nt ed. as. a
sust ai ned TergkSdePel RLRERRE'S SRR SHE IR FALROAIEEAF e
effective aeRyuéd fabdudhs el i B, ARaAGL KREPAInfeEtidNar maceut i cal |y
acceptabl e salt thereof according to any one of clains 1 to 8, in the
preparation of a medi canent for preventing gastroesophageal reflux disease,
30enesis, gas troparesis, irritable bowel syndrone, constipation, or
col oni ¢ ps&Y#b- Chionicigedinggxpesimendst i ent i n need t hereof . 41. Use
of a c@npound according to_.clai m40 rei n gastroesophageal reflux  disease
i s prevented. Mafe' Spra eOﬁﬁWﬁﬁh5ﬁ%ﬁ§gﬁ%oﬁﬁoﬂﬂﬂmﬁcﬁbﬁﬁgﬁgﬁ?L‘@SﬁiﬁPﬂo
wher ei n i rpiiabhes RAtel 15:15YAHONERE SR SRR with both (% aHECWAfer@
conmpound according to claim40 mﬁgré%ﬁ cons?%pat?%n Fg pr%vented. %644. Use
of a conpaivatalie Garditng. The ¢hidiare 4Mjestbd BRIday (OBEM 12000 SAUAHBOOR)S ¢, Ugithon i s
prevented. 45. Use of a conpound according to claim40 wherein enesis is
pr event ed.comgpgnd |g¢ ¥atdusadesesrpoutidh eebéde Hirdgdays. dndividuabbedeweight end d
enesi s isfagiociated,mﬁth an an hﬂ ancer chenot herapeuti c agent treatnent,
pr egnancy, CRUFPHIEPIGR AL Beasyred daily. 47. Use of a conpound
accordpng to claim46 wherein said enesis is 20 associated with an
anti-cancer chenot herapeutic agent treatnent. 48. Use of a conpound
accordi ng Admbliaiatiod6 wherein said enesis is associated with pregnancy.
2549. Use of a conpound according to claim46 wherein said enesis is
associ at ed wi t KsHgelith ahalogs can be forgpulatied eandf adminéstgred ol aasbipctlisiggtthe ¢l ai m
46 wherein said enesjis. is associ ated w th anorex| 30 51. Use of a
conpound &LGINEF AOYIed | AT 40 ORR et BN nteglapauﬁagvﬁhg%%%ﬂg ths adsolhated
W t h d! ab?r&ﬁrred route of §c§'nmb hQ)L é'i'\sﬁ%pcﬂgpgn ae?i%&'i@ RQohift 8} %Imx?&ncy\’her en
said diabetes Is Type | di abetes.

15 reaches the target. Guidelines for pharmaceutical administration in general are

lat

provided in, for example, Remington’s Pharmaceutical Sciences 18% Edition, Ed.
Gennaro, Mack Publishing, 1990, and Modem Pharmaceutics 24 Edition, Eds. Banker
and Rhodes, Marcel Dekker, Inc., 1990, both of which are hereby incorporated by
reference.

20 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
mnorganic 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,

25  benzenesulfonate, bisulfate, butyrate, citrate, camphorate, camphorsulfonate,
cyclopentanepropionate, digluconate, dodecylsulfate, ethanesulfonate, fumarate,
glucoheptanoate,  glycerophosphate, hemisulfate, heptanoate,  hexanoate,
hydrochloride, hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, lactate,
maleate, methanesulfonate, 2-naphthalenesulfonate, nicotinate, oxalate, pamoate,

30  pectinate, persulfate, 3-phenylpropionate, picrate, pivalate, propionate, succinate,
tartrate, thiocyanate, tosylate, and undecanoate; and base salts such as ammonium

salts, alkali metal salts such as sodium and potassium salts, alkaline earth metal salts
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553. Use of a conpound according to claimb51 wherein said diabetes is Type
1 di abetes. 54. Use of a therapeutically effective amount of a
ghrelin anal R9_¢c0 ound or, phar mceutiag%l I(%ltacce tabl e.sa]t ther

of
accor di ng TS cPi FAIGUD) pndl, Magnesiim,, 5 3 1Y ST e e Rty o?u‘%‘r &ient i ng
gast r 0es ORNAAeHex] it sdlisS RAR €ty LIRS am 48 ShH WAL GirSamirlo'dcd Atk howe!
syndrone, constipation, or col onlyc pseudo- obstruction I1n a patient 1n need
t her eof . arginine and lysin®5. Use of a conpound according to claim54 wherein
gast roesophageal reflux 15di sease is prevented. 56. Use of a
conpound accor drhrglin enabgd ¢ante agmeinistened nsing diffezerdametes inchdlingreral gnd
prevented. 2057. Use of a conpoun a&cordi ng to.claimb54 wherein_
const i Eat ingRali BepTeD <t g transdermal gad transmyrosal ingectionin dAsteo@retients cl ai m
54 wherei i d r j i t . . Use
of & compadninaRess 8RR £ RReHGk) Uy 12 REFHER Fbraty o techigues el
60. Use ofkndw@OmP@enG 8f pRAGHARGuli@] EbdiThtash W@ meiyNcsrdifl BIFRSrPsthlfine
associated with an anti-cancer chenot herapeutic agent treatnent, pregnancy,
30bul i m acelbulogentor éxparting bulk, algiéic. adig er eddiamcalgipotertd aaswspending agentc| ai m 60
wherein said enesis is associated wth an anti-cancer chenot herapeutic
agent tre&igiyigellulose as a viscogly epganst A SHISBERYSAREEHBE BB c1af m 60

e . o . . _ A ‘
T €h Sm&ﬁﬁ%eﬁ?agé a%g«?:?h%%ﬁ\%ﬁgchélrbﬂﬁlggg&@%asy contain nucpocples find, 2

conmpound acc erern said enesis’' I's assocla \ _
bulim a. t8fflesclUaRaRium phBsHRN) dta?&f HhdbinBeuiOstédraleMndlab&y fidloSéther enesi s
is associated wth anorexia. 65.” Use of a conpound according to

cl ai m 54 wkapients, siaiersgatdndepadefitegrastsadibrntedreldubiicantsli abet es. 15
66. Use of a caonmpound according to claim65 wherein said diabetes is Type |
di abet es. Administered gy naggleaeggsol o SH3AlRE fgERBREPAY™MES ke RIPRAIES, wher ei n

sai d di abetes is  Type Il ..20di.abef.es. . 68, a era ically
o1 ect| verdreTPIer oo sHhPBRY 4 JANRS el iy SREhALof AL ARG

accepisbl graaivhtilier aplorpt&er dhitlofets aRY QRN  BloalMbilit) 0 &npiogmghe
preparation of a nedi canent for preventing post-operative ileus, "2

gast r oesoffhagealboneind/xr eihpleaie, othersoldilitiag br dispereingagentBS, consti pati on,
or colonic pseudo-obstruction in _a patient in need thereof, wherein the
adni ni st r at i onGhgelinmnadresrivas alse sadmainistied inidravenpushy (hapbaltsatidon of a
sust ai nedmrfgslign ?%tlta%grqyc}nggﬁyc,) rgilbcu’caneously, topically, with or without occlusion, or
intramuscularly. When administered by injection, the injectable solution or
20  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
25  factors well known in the art including type of subject being dosed; age, weight, sex
and medical condition of the subject; the route of administration; the renal and
hepatic function of the subject; the desired effect; and the particular compound
employed.
Optimal precision in achieving concentrations of drug within the range that
30 yields efficacy without toxicity requires a regimen based on the kinetics of the drug's

availability to target sites. This involves a consideration of the distribution,

equilibrium, and elimination of a drug. The daily dose for a subject is expected to be

-55 -



70. Use of a conpound according to claim®68 wherein said ghrelin analog is
adm ni st ered subcut aneously. 71. Use of a conpound according to
cl ai m 68 rein i d elin anal.og is.b5adm nistered intravenously orally.
7" oeofangutn Bl B EraRs RuSEPE 058 Wher oi n sai 0 gnr el 1 anal og i 2
|mplanted as a Ghslifl et ChRIRSropRHiAld R SHK S IbipiediyAcontai

t herapeutically ef;ecatﬁll?vé am)un'fpro? a ghrelin anal og1 C r%po n((:zlono?ms an

phar maceutdceaé |cMn@ﬁﬁﬁ@tiﬁbic@a$a'ifdmis hief e@irieeatich. Ng\ tesaglefofin Ssonitdind he
preparation of a medicanent for preventing post-operative il eus,

gast r oesopluffipiait anefundof dcsemsmnpeursbsuch that b rdgpiarlde ieffect| @8, becotsinegat i on,
or colgnic pseucfo_-obstruction in a patient .in need thereof, wherein the

adni ni St r #hFhaqrinisiered je Acybiectiying wmeubydntepraly sugh anl ta §itiiseat i on of
t ai | f i ) - . e i t
a sustal n\?ﬁié’%‘% tﬁt‘?%&xraé) Bg : J)%b%g%agﬁ.oﬁeferag a Eﬁ%?ﬁ)tfamg @%{@ﬁgﬂgmﬁ?ﬁgéﬂg' ng to

claim73 n-sai el'in g 1S admnistere avenous 2075.
Use of a GROMSWBHHRCERREE REnd & SV of dedtfaBleCiffoct ahd tBOERbUAL 8NAbRGe| S
adm ni st ered subcut aneously. 76. Use of a compound according to

cl ai m 73 \bien & be miemoghrasipecifiechiegeriodadm ni stered orally. 25 77.
Use of a conpound according to claim 73 wherein said ghrelin analog is

i npl anted as a gshueniion has) kesscloperibag) iy g fflustrative manner, andgit intq: Bépound

accorgin claim 1l .wherein said. nd. i fr rou
consi 201 naBrSt Rl Tk ReBRati G ERIARS uh RINGELER e HaBh R o
(Ac- 1- Apc b wAirB2 of QlesBipiioNHalRX Wik bt BEHa8bAT tdBvie@INHRan{ SRRAi#QHRS 20)
(I'npl, Aib2, 10, A u(NH hexyl)3)hGhrelin(1-28)-NH2; (SEQ I'D NO 17) and
(1- Apcl, AndZatitior@ af {iNHptesent in@ntieGarepossible 2GR tHeSEQVE Beakiing8)It or a
pharmaceutically acceptabl e salt thereof. 579. A conpound _according to

cl ai m 78, 1sauiBerefore stai b eBdersiend that within thq seopegfi the gppeded claims the

A u( NH hexyl hGhrel in(1:-28)-NH2. (SEQ | D NQ.1 r har maceutical |y
accept abl g}’ Vse}alﬁ%n P}?é’ﬁagé?r.ggﬁceg&herwmggbg %Sggan%%a%fe g%riboefgdi ng to claim 78,
wher eyf sai d Cmgé&‘iilt lafd LP{eAGfid 1iARSthre AfB2dd to herein represents knowledge

A u(NH hexyl) 3)-hGhrelin(1-28)NH2 (SEQ I D NO 20) or a pharmaceutically
accept abl éhasad tvdilblectof those with skdlin thecafrp ddhpatests,opatemgptidicetiensnarkB,
wherein said compound is (Irtpl, A b2, 10, _ _ )

A u( NH heRihey Byblaatians ¢ in Rghtesely inprmorated by refgrensyindpeis evtifetcal | y
acceptabl e salt thereof. 82. A conpound according to claim78, wherein
said conmpound is (1-Apcl, Aibzw, d u(NH hexyl)3)-hGhrelin(1l-28)NH2 (SEQ I D
NO 18) or a pharmaceutically acceptable salt thereof.
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83. A pharnmaceutical conposition conprising an effective anount of a
conpound according to any one of clains 78-82, or a pharnmaceutically
acceptabl e salt thereof, and a pharmaceutically acceptable carrier or

di luent. \SRYENGE.dd ST! NG <110> BI OMEASURE, | NC. Dong, Zheng Xin <120>
ANALOGS OF GHRELI N SUBSTI TUTED AT THE N- TERM NAL <130> 169P PCT2 Yankw ch
Bl O 169 <140> PCT/ US2007/ 020595 <141> 2007-09-27 <150> US 60/ 847423 <151>

2006- 09- 27 <160G> ngh{eﬂﬂgﬁalg‘ E@Iﬂk,gg)hd/&rca} %f‘énﬁaﬂaqg: 1 <211> 28 <212> PRT
<213> Hono sapi ens <220> <221> RES <222> (3)..(3) <223> nodified with

L R R SR N SRR AP 1

- A25-A26_A27. A2

@

wherein:
10
Alis Inp, 1-Apc or 4-Apc;
A?is Ser, Abu, Acc, Act, Aib, Ala, Ava, Thr or Val;
A3 is Ser, Asp(NH-R?), Asp(O-R?%), Cys(S-R%), Dab(S(O)-R¢), Dap(S(O):-R7),
Glu(NH-R8), Glu(O-R?), Ser(C(O)-R"), Thr(C(O)-R") or HN-CH((CHz)»-N(R"ZRS))-
15  C(O);
A4 is Phe, Acc, Aic, Cha, 2-Fua, 1-Nal, 2-Nal, 2-Pal, 3-Pal, 4-Pal, hPhe,
(X1,X2,X3, X% X%Phe, Taz, 2-Thi, 3-Thi, Trp or Tyr;
A5 is Leu, Abu, Acc, Aib, Ala, Cha, Ile, hLeu, Nle, Nva, Phe, Tle or Val;
Asis Ser, Abu, Acc, Act, Aib, Ala, Gly, Thr or Val;
20 A7is Pro, Dhp, Dmt, 3-Hyp, 4-Hyp, Inc, Ktp, Oic, Pip, Thz or Tic;
A% is Glu, Acc, Aib, Arg, Asn, Asp, Dab, Dap, Gln, Lys, Orn or HN-
CH((CH2)»-N(R2R3))-C(O);
A? is His, Acc, Apc, Aib, 2-Fua, 2-Pal, 3-Pal, 4-Pal, (X!, X2 X3 X*,X5-)Phe, Taz, 2-
Thi or 3-Thi;
25 A js GIn, Acc, Aib, Asn, Asp or Glu;
Al is Arg, Apc, hArg, Dab, Dap, Lys, Orn or HN-CH((CHz2)»-N(R"2R))-C(O);
A2 is Val, Abu, Acc, Aib, Ala, Cha, Gly, Ile, Leu, Nle, Nva or Tle;
ABis GIn, Acc, Aib, Asn, Asp or Glu;
A'is Gln, Acc, Aib, Asn, Asp or Glu;
30 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;
AVis Glu, Arg, Asn, Asp, Dab, Dap, GIn, Lys, Orn, Asp(NH-R%), Asp(O-R?),
Cys(S-R%), Dab(5(0)-R%), Dap(S5(0)-R7), Glu(NH-R®), Glu(O-R%), Ser(C(O)-RY),
Thr(C(O)-R"), HN-CH((CH2)~-N(R2R3))-C(O) or deleted;
35 ABis Ser, Abu, Acc, Act, Aib, Ala, Thr, Val or deleted;
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151015 G u Ser Lys Lys Pro Pro Ala Lys Leu Gn Pro Arg 2025 <210> 2 <211> 7
<212> PRT <213> Artificial sequence <220> <223> G owm h hornobne secretagogue
<220> <221> M SC FEATURE <222> (3)-(3) <223> Xaa =

0 (2 o i B g B OB FATEE 222
AM DATI ON  <400%= @ 1Ak 2Add, 8iblagcAhss, FlA@g,X}Mb, Dyip, @fn ciZdelsted <211> 6 <212> PRT
A is Pro, Dhp, Dmt, 3-Hyp, 4-Hyp, Inc, Ktp, Oic, Pip, Thz, Tic or deleted;
A% is Pro, Dhp, Dmt, 3-Hyp, 4-Hyp, Inc, Ktp, Oic, Pip, Thz, Tic or deleted;
5 A% is Ala, Abu, Acc, Act, Aib, Apc, Gly, Nva, Val or deleted;
A% is Lys, Acc, Aib, Apc, Arg, hArg, Dab, Dap, Om, HN-CH((CHz)n-
N(R2R®))-C(O) or deleted;
A% is Leu, Abu, Acc, Aib, Ala, Cha, Ile, hLeu, Nle, Nva, Phe, Tle, Val or
deleted;
10 A% is GIn, Aib, Asn, Asp, Glu or deleted;
A? is Pro, Dhp, Dmt, 3-Hyp, 4-Hyp, Inc, Ktp, Oic, Pip, Thz, Tic or deleted;
A% is Arg, Acc, Aib, Apc, hArg, Dab, Dap, Lys, Orn, HN-CH((CH2)~-
N(R2R®))-C(O) or deleted;
R! is -OH, -NHa, -(Ci-Cao)alkoxy or NH-X6-CHz-Z° wherein X¢ is a (Ci-

15  Cr)alkyl or (Cz-Cr2)alkenyl and Z° is -H, -OH, -CO:H or -C(O)-NH; |

R? is, H, (Ci-Cao)alkyl, (Ci-Cso)heteroalkyl, (Ci-Cao)acyl, (C2-Cav)alkenyl, (Co-
Cso)alkynyl, aryl(Ci-Cao)alkyl, aryl(Ci-Cso)acyl, substituted (Ci-Cao)alkyl, substituted
(C1-Cao)heteroalkyl, substituted (C2-Cao)acyl, substituted (C2-Cso)alkenyl, substituted
aryl(Ci-Cao)alkyl, substituted (C2-Cao)alkynyl or substituted aryl(Ci-Cao)acyl;

20 each of R3 R4 RS, RS, R7, R8, R’ R and R" is, independently for each
occurrence thereof, selected from the group consisting of (Ci-Cw)alkyl, (Co-
Cuw)alkenyl, substituted (Ci-Ca) alkyl, substituted (C2-Cw) alkenyl, alkylaryl,
substituted alkylaryl, aryl and substituted aryl;

each of R™? and R® is, independently for each occurrence thereof, selected

25  from the group consisting of H, (Ci-Caw)alkyl, (Ci-Caw)heteroalkyl, (Ci-Cuw)acyl, (Co-
Cuw)alkenyl, (C-Ca)alkynyl, aryl(Ci-Cua)alkyl, aryl(Ci-Cw)acyl, substituted (Ci-
Cuw)alkyl, substituted (Ci-Cao)heteroalkyl, substituted (Ci-Cw)acyl, substituted (Co-
Cuw)alkenyl, substituted (Cz-Caw)alkynyl, substituted aryl(Ci-Caw)alkyl, substituted
aryl(Ci-Cao)acyl, (Ci-Cao)alkylsulfonyl or -C(NH)-NHz;

30 n is, independently for each occurrence thereof, 1, 2, 3, 4 or 5;
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<213> Artificial sequence <220> <223> G owm h hornone secretagogue <220>
<221> M SC FEATURE <222> (1)..(1) <223> Xaa = D Al a <220> <221>
M SC FEATURE <222> (2)..(2) <223> Xaa = D-R-(2'-napht hyl)-L-al ani ne

(D-(2')-Nal) <2207 ofé’(%l)?z M St EEAKRE iﬁ%ﬁdé@y fdr DhciF @édirefR@ thereof,
D- napht hyl - al ani ne (D-'Nal ) '<220> <221> ) RES "<222> (6)..(6) <223>

AM DATI ON ss#0Q# fBoratie ¥gaupcanTbtingXaaH, yi5 (IS B2l GC:. 4)aka], 1subbtitedR ¢CPRT
<213> Artificial sequence <220> <223> Growm h hornopne secret agogue
w)alkyl, aryl, substituted aryl, OH, NHz, NOz and CN;
provided that:

5 when R2 is (C1-Ca)acyl, aryl(Ci-Ca)acyl, substituted (Ci-Ca)acyl, substituted
aryl(Ci-Caw)acyl, (C1-Cao)alkylsulfonyl, or -C(NH)-NHz, then R® is H or (Ci-Cw)alky],
(Ci-Cao)heteroalkyl, (C2-Cao)alkenyl, (C2-Cao)alkynyl, aryl(Ci-Cuw)alkyl, substituted (Ci-
Cuw)alkyl, substituted (Ci-Cao)heteroalkyl, substituted (C2-Caw)alkenyl, substituted (Co-
Cu)alkynyl, or substituted aryl(Ci-Cu)alkyl;

10  or a pharmaceutically acceptable salt thereof.

2. A compound according to claim 1, wherein:
A?is Ser or Aib;
A3 is Ser or Glu(NH-R®);
15 Atis Phe;
ASis Leu;
A¢is Ser;
A7is Pro;
A81s Glu or Aib;
20 A’ is His;
A is GIn or Aib;
Allis Arg;
A% is Val;
A is Gln;
25 A is Gln;
AV is Arg;
Ais Lys;
A"is Glu or Ser(C(O)-R10);
A'8 is Ser;
30 A"Yis Lys;
A% is Lys;

A?1is Pro;
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<220> <221> M SC_FEATURE <222> (2)..(2) <223> Xaa = D-2-nethyl -tryptophan
(D Me-Trp) <220> <221> M SC_ FEATURE <222> (5)..(5) <223> xaa = D Phe <220>
<221> MOD _RES <222> (6)..(6) <223> AM DATI ON <400> 4 H's xaa Al a Trp Xaa
Lys 15 <210> S £21¥%3,28 <212> PRT <213> Artificial <220> <223> Pept i dyl
anal og of ghrelin <220> <221> M SC _FEATURE <222> (1)..(1) <223> xaa =

i soni pecoti c acaxlis(Alap)
A%is Lys;
A% is Leu;
5 A% is Gln;
A% is Pro; and
A%is Arg;

or a pharmaceutically acceptable salt thereof.

10 3. A compound according to claim 2, wherein:
R'is NHz;
R?is H or acyl;
R? is hexyl; and
R'9is octanyl;

15  or a pharmaceutically acceptable salt thereof.

4. A compound according to claim 3, wherein:
A?is Aib;
A3 is Glu(NH-hexyl);
20 A% is Aib;
Al s Aib; and
A" is Ser(n-octanoyl);

or a pharmaceutically acceptable salt thereof.

25 5. A compound according to claim 1, wherein said compound is selected
from the group consisting of:
(Inp")hGhrelin(1-28)-NHz; (SEQ ID NO:5)
(Inp', Aib?)hGhrelin(1-28)-NHz; (SEQ ID NO:6)
(Inp?, Aib?, Glu(NH-hexyl)?*)hGhrelin(1-28)-NHo>; (SEQ ID NO:7)
30 (Inp?, Aib?19)hGhrelin(1-28)-NH:; (SEQ ID NO:8)
(Inp?, Aib?8)hGhrelin(1-28)-NHoz; (SEQ ID NO:9)
(Inp!, Aib? Ser(n-octanoyl)”)hGhrelin(1-28)-NH; (SEQ ID NO:10)
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<220> <221> MOD_RES <222> (3)..(3) <223> nodified with n-octanoyl <220>
<221> MOD RES <222> (28)..(28) <223> AM DATI ON <400> 5 xaa Ser Ser Phe Leu
ser Pro Au Hs Gn Arg Vval Gn Gn Arg Lys 151015 G u Ser Lys Lys Pro Pro

Ala Lys Leu G 4 241 <213> Artificial
$2205 <2255 pepligie s aeYy PR CAAIHERS BB NP FET e <225
(1)..(1) <223> (kgp AbtS9 ms&%dﬁ)lmﬁeﬁm%) K2ROBEQRIROM2PC_FEATURE

or a pharmaceutically acceptable salt thereof.

5 6. A compound according to claim 1, wherein said compound is selected
from the group consisting of:
[Inp?,Ser’]hGhrelin(1-28)-NHz; (SEQ ID NO:13)
[Inp',Aib? Ser®|hGhrelin(1-28)-NHo; (SEQ ID NO:14)
[Inp!,Aib? Ser?,Ser(n-octanoyl)”hGhrelin(1-28)-NHo; (SEQ ID NO:15)
10 [Inp',Aib2,10,Ser*ThGhrelin(1-28)-NHz; (SEQ ID NO:16)

or a pharmaceutically acceptable salt thereof.

7. A compound according to claim 5, wherein said compound is
(Inp")hGhrelin(1-28)-NHz (SEQ ID NO:5) or a pharmaceutically acceptable salt
15 thereof.

8. A compound according to claim 5, wherein said compound is (Inp?, Aib?,
Ser(n-octanoyl)'”)hGhrelin(1-28)-NH: (SEQ ID NO:10) or a pharmaceutically
acceptable salt thereof.

20

9. A pharmaceutical composition comprising an effective amount of a
compound of according to any one of claims 1 to 8, or a pharmaceutically acceptable

salt thereof, and a pharmaceutically acceptable carrier or diluent.

25 10. Use of a therapeutically effective amount of a ghrelin analog compound
or pharmaceutically acceptable salt thereof according to any one of claims 1 to 8, in
the preparation of a medicament for treating chronic obstructive pulmonary disease

in a subject in need thereof.

30 11. Use of a therapeutically effective amount of a ghrelin analog compound
or pharmaceutically acceptable salt thereof according to claim 9, in the preparation of

a medicament for treating chronic obstructive pulmonary disease in a subject in need
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<222> (2)..(2) <223> xaa = al pha-am noi sobutyric acid (A b) <220> <221>
MOD RES <222> (3)..(3) <223> nodified with n-octanoyl <220> <221> MOD_RES
<222> (28)..(28) <223> AM DATI ON <400> 6 Xaa xaa Ser Phe Leu Ser Pro GQu
Hs Gn Artﬂerv Gn Gn Arg Lys 151015 G u Ser Lys Lys Pro Pro Ala Lys Leu
Gn Pro Arg 5025 <210> 7 <211> 28 <212> PRT <213> Artificial <220> <223>
Peptidyl analog of ghrelin <220> <221> M SC FEATURE <222> (1)..(1)
12. Use of a therapeutically effective amount of a ghrelin analog compound
or pharmaceutically acceptable salt thereof according to claim 9, in the preparation of

5 amedicament for stimulating gastrointestinal motility in a subject in need thereof.

13. Use of a compound according to claim 12 wherein said patient is a

human.

10 14. Use of a compound according to claim 12 wherein said patient in need of
gastrointestinal stimulation is suffering from gastroesophageal reflux disease, ileus,

emesis, gastroparesis, IBS, constipation, or colonic pseudo-obstruction.

15. Use of a compound according to claim 14 wherein said patient is

15  suffering from ileus, emesis or gastroparesis.

16. Use of a compound according to claim 15 wherein said patient is

suffering from ileus.

20 17. Use of a compound according to claim 16 wherein said patient is

suffering from ileus associated with the administration of an opiate.
18. Use of a compound according to claim 17 wherein opiate is morphine.

25 19. Use of a compound according to claim 16 wherein said ileus is

postoperative ileus.

20. Use of a compound according to claim 19 wherein said postoperative

ileus is accompanied by the presence of morphine.

30

21. Use of a compound according to claim 19 wherein said postoperative

ileus follows abdominal surgery.
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<223> xaa
<223> xaa

= isonipecotic acid (lnp) <220> <221> M SC FEATURE <222> (2)..(2)

al pha- ani noi sobutyric acid (Aib) <220> <221> MOD RES <222>

(3)..(3) <223> nodified with NH hexyl <220> <221> MOD RES <222> (28)..(28)

<223> AM DATI ON <400> 7 xaa Xaa d u Phe Leu ser
Gn Arg Lys 151015 du Ser
<210> 8 <211>

ghrelin <220>

10

15

20

25

30

stomach, small intestine, or large intestine.

23. Use of a compound according to claim 16 wherein said ileus is caused by

a factor other than abdominal surgery.

24. Use of a compound according to claim 23 wherein said ileus is of the

stomach, small intestine or large intestine.

25. Use of a compound according to claim 15 wherein said patient is

suffering from emesis.

26. Use of a compound according to claim 25 wherein said patient is
suffering from emesis associated with treatment with an anti-cancer

chemotherapeutic agent, pregnancy, bulimia, or anorexia.

27. Use of a compound according to claim 26 wherein said emesis is

associated with treatment with an anti-cancer chemotherapeutic agent.

28. Use of a compound according to claim 26 wherein said emesis is

associated with pregnancy.

29. Use of a compound according to claim 26 wherein said emesis is

associated with bulimia.

30. Use of a compound according to claim 26 wherein said emesis is

associated with anorexia.

31. Use of a compound according to claim 15 wherein said patient is suffering

from gastroparesis.
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<221> M SC _FEATURE <222> (1)..(1) <223> Xaa = isonipecotic acid (Inp) <220>

<221> M SC _FEATURE <222> (2)..(2) <223> Xaa

al pha- am noi sobutyric

(Ai b) <220> <221> MOD_RES <222> (3)-(3) <223> m)dified vvith n- oct an

sord (b <o A Nsirare bt osFaT 38T HPRRIPISAES

Xaa Ser P%s&ﬂﬂecﬁﬁﬁth%’l&egsu H's Xaa Arg val Gn Gn Arg Lys 151015 G u Ser

Lys Lys Pro Pro Al

5

10

15

20

25

30

a Lys Leu Gn Pro Arg 2025

33. Use of a compound according to claim 32 wherein said diabetes is Type I

diabetes.

34. Use of a compound according to claim 32 wherein said diabetes is Type II

diabetes.

35. Use of a compound according to claim 12 wherein said therapeutically
effective amount of said ghrelin analog compound or composition is administered
intravenously, subcutaneously, orally, or by implantation of a sustained release

formulation.

36. Use of a compound according to claim 35 wherein said ghrelin analog is

administered intravenously.

37. Use of a compound according to claim 35 wherein said ghrelin analog is

administered subcutaneously.

38. Use of a compound according to claim 35 wherein said ghrelin analog is

administered orally.

39. Use of a compound according to claim 35 wherein said ghrelin analog is

implanted as a sustained release formulation.

40. Use of a therapeutically effective amount of a ghrelin analog compound
or pharmaceutically acceptable salt thereof according to any one of claims 1 to 8, in
the preparation of a medicament for preventing gastroesophageal reflux disease,
emesis, gastroparesis, irritable bowel syndrome, constipation, or colonic pseudo-

obstruction in a patient in need thereof.

- 64 -
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<210> 9 <211> 28 <212> PRT <213> Artificial <220> <223> Peptidyl anal og of
ghrelin <220> <221> M SC_FEATURE <222> (1)..(1) <223> Xaa = isonipec
acid (Inp) <220> <221> M SC_FEATURE <222> (2)..(2) <223> Xaa =

oo 11 en - ocpahb SaoBRl, SR KB CR R Sy,

al pha- an i@l §RAME Wievakéd (A b) <220> <221> MOD_RES

10

15

20

25

30

42. Use of a compound according to claim 40 wherein irritable bowel

syndrome is prevented.

43. Use of a compound according to claim 40 wherein constipation is

prevented.

44. Use of a compound according to claim 40 wherein colonic-pseudo

obstruction is prevented.

45. Use of a compound according to claim 40 wherein emesis is prevented.

46. Use of a compound according to claim 45 wherein said emesis is
associated with an anti-cancer chemotherapeutic agent treatment, pregnancy,

bulimia, or anorexia.

47. Use of a compound according to claim 46 wherein said emesis is

associated with an anti-cancer chemotherapeutic agent treatment.

48. Use of a compound according to claim 46 wherein said emesis is

associated with pregnancy.

49. Use of a compound according to claim 46 wherein said emesis is

associated with bulimia.

50. Use of a compound according to claim 46 wherein said emesis is

associated with anorexia.

51. Use of a compound according to claim 40 wherein said gastroparesis is

associated with diabetes.

- 65 -
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<222> (28)..(28) <223> AM DATI ON <400> 9 Xaa Xaa Ser Phe Leu ser Pro xaa
Hs Gn Arg val Gn Gn Arg Lys 151015 Qu Ser Lys Lys Pro Pro Ala Lys Leu
Gn Pro Arg 2025 <210> 10 <211> 28 <212> PRT <213> Artificial <220> <223>
Peptidyl analog of ghrelin <220> <221> M SC FEATURE <222> (1)..(1) <223>

Xaa = isonipecotic acid (lnp) <220> <221> M SC_FEATURE <222> (2)..(2) <223>
Xaa = al pha- amzHoi 5ERKN ¥6IGo@td JedofliRy 15°d2RT 5T adbreil bt Aideted 42Ty ) - - (3)
diabetes.
5 ~ 53. Useofa compound according to claim 51 wherein said diabetes is Type II
diabetes.

54. Use of a therapeutically effective amount of a ghrelin analog compound or
pharmaceutically acceptable salt thereof according to claim 9, in the preparation of a

10  medicament for preventing gastroesophageal reflux disease, emesis, gastroparesis,
irritable bowel syndrome, constipation, or colonic pseudo-obstruction in a patient in

need thereof.

55. Use of a compound according to claim 54 wherein gastroesophageal reflux

15  disease is prevented.

56. Use of a compound according to claim 54 wherein irritable bowel

syndrome is prevented.

20 57. Use of a compound according to claim 54 wherein constipation is

prevented.

58. Use of a compound according to claim 54 wherein colonic-pseudo

obstruction is prevented.

25

59. Use of a compound according to claim 54 wherein emesis is prevented.

60. Use of a compound according to claim 59 wherein said emesis is
associated with an anti-cancer chemotherapeutic agent treatment, pregnancy,

30  bulimia, or anorexia.
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<223> nodified wth n-octanoyl <220> <221> MOD RES <222> (17)..(17) <223>
modi fi ed with n-octanoyl <220> <221> MOD RES <222> (28)..(28) <223>
AM DATI ON <400> 10 Xaa Xaa Ser Phe Leu Ser Pro Gu H s Gn Arg Val Gn Gn

Arg Lys 151015f§SrH%$Q4; %Pn qmg& “Qégbkxﬁﬁbﬁy egaﬁr91§“85%ﬂ?§;<210>

11 <211> 28 <2 |C|al eptld ana

ghrelin <%8&%iafe%ﬁ&ﬁh%§ﬁu1:5&wa%ni&3&3 édﬂca &) tréadddit, Xaa = i soni pecot ic
acid (lnp) <220> <221> MOD _RES <222> (g <223> nodified with

n- oct anoyl

62. Use of a compound according to claim 60 wherein said emesis is

5  associated with pregnancy.

63. Use of a compound according to claim 60 wherein said emesis is

associated with bulimia.

10 64. Use of a compound according to claim 60 wherein said emesis is

associated with anorexia.

65. Use of a compound according to claim 54 wherein said gastroparesis is

associated with diabetes.

15

66. Use of a compound according to claim 65 wherein said diabetes is Type I

diabetes.

67. Use of a compound according to claim 65 wherein said diabetes is Type II

20  diabetes.

68. Use of a therapeutically effective amount of a ghrelin analog compound
or pharmaceutically acceptable salt thereof according to any one of claims 1 to 8, in
the preparation of a medicament for preventing post-operative ileus,

25  gastroesophageal reflux disease, emesis, gastroparesis, IBS, constipation, or colonic
pseudo-obstruction in a patient in need thereof, wherein the administration is
intravenous, subcutaneous, oral, or by implantation of a sustained release

formulation.

30 69. Use of a compound according to claim 68 wherein said ghrelin analog is

administered intravenously.
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<220> <221> MOD_RES <222> (17)..(17) <223> nodified with n-octanoyl <220>
<221> MOD RES <222> (28)..(28) <223> AM DATI ON <400> 11 Xaa Ser ser Phe Leu
ser Pro Au Hs Gn Arg val Gn Gn Arg Lys 151015 Ser Ser Lys Lys Pro Pro

3095 180 S P el b e it 2

(1)..(1) amsgé%sublc§{aﬂé&g%)tlc acid (1np) <220> <221> M SC_ FEATURE <222>
(2)..(2) <223> Xaa = al pha-arm noi sobutyric acid (A b)

71. Use of a compound according to claim 68 wherein said ghrelin analog is

5 administered intravenously orally.

72. Use of a compound according to claim 68 wherein said ghrelin analog is

implanted as a sustained release formulation.

10 73. Use of a therapeutically effective amount of a ghrelin analog compound
or pharmaceutically acceptable salt thereof according to claim 9, in the preparation of
a medicament for preventing post-operative ileus, gastroesophageal reflux disease,
emesis, gastroparesis, IBS, constipation, or colonic pseudo-obstruction in a patient in
need thereof, wherein the administration is intravenous, subcutaneous, oral, or by

15  implantation of a sustained release formulation.

74. Use of a compound according to claim 73 wherein said ghrelin analog is

administered intravenously.

20 75. Use of a compound according to claim 73 wherein said ghrelin analog is

administered subcutaneously.

76. Use of a compound according to claim 73 wherein said ghrelin analog is

administered orally.

25

77. Use of a compound according to claim 73 wherein said ghrelin analog is

implanted as a sustained release formulation.

78. A compound according to claim 1, wherein said compound is selected

30 from the group consisting of:
(Ac-Inp!, Aib21, Glu(NH-hexyl)>)hGhrelin(1-28)-NHz; (SEQ ID NO:19)
(Ac-1-Apc!, Aib2'0, Glu(NH-hexyl)?)-hGhrelin(1-28)NHz; (SEQ ID NO:20)
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<220> <221> MOD _RES <222> (3)..(3) <223> nodified wth n-octanoyl <220>
<221> M SC_FEATURE <222> (8)..(8) <223> xaa . al pha-am noi sobutyric acid
(A b) <220> <221> MDD _RES <222> (17)..(17) <223> nodified with n-octanoyl

<220> <221> RES, < " <223 T >-12 ¥Xaa Xaa Ser
Phe Leu ser I\P/rughﬁ’a %%g%‘ﬁ&ﬁxgéﬁ}%rﬁ@n SR 2&%?@1@118%51 7i31r“i(8er Lys Lys
Pro Pro Ala LysLei Qi Py Nign203P) seind3eriil o8 sal@asPRT <213>
Artificial <220>F<2233 Pg%%(i dﬁ@@ og ofmghrSZPI%i nR =0 P

or a pharmaceutically acceptable salt thereof.

5 79. A compound according to claim 78, wherein said compound is
(Ac-Inp!, Aib2'?, Glu(NH-hexyl)*)hGhrelin(1-28)-NH: (SEQ ID NO:19) or a

pharmaceutically acceptable salt thereof.

80. A compound according to claim 78, wherein said compound is
10 (Ac-1-Apc!, Aib21, Glu(NH-hexyl)?)-hGhrelin(1-28)NH: (SEQ ID NO:20) or a

pharmaceutically acceptable salt thereof.

81. A compound according to claim 78, wherein said compound is
(Inp!, Aib21, Glu(NH-hexyl)>)hGhrelin(1-28)-NH2 (SEQ ID NO:17) or a

15  pharmaceutically acceptable salt thereof.

82. A compound according to claim 78, wherein said compound is
(1-Apc?, Aib210, Glu(NH-hexyl)?)-hGhrelin(1-28)NH: (SEQ ID NO:18) or a
P y

pharmaceutically acceptable salt thereof.

20
83. A pharmaceutical composition comprising an effective amount of a
compound according to any one of claims 78-82, or a pharmaceutically acceptable
salt thereof, and a pharmaceutically acceptable carrier or diluent.
25
30
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<220> <221> M SC_FEATURE <222> (1)..(1) <223> Xaa = isonipecotic acid (Inp)
<220> <221> MOD RES <222> (28)..(28) <223> AM DATI ON <400> 13 Xaa Ser Ser
Phe Leu Ser Pro Qu Hs Gn Arg Val Gn Gn Arg Lys 151015 G u Ser Lys Lys
Pro Pro Ala Lys Leu Gn Pro Arg 2025 <210> 14 <211> 28 <212> PRT <213>
Artificial <220> <223> Peptidyl analog of ghrelin <220> <221> M SC_FEATURE
<222> (1)..(1) <223> Xaa =SEQUENCPddSTING acid (1 np) <220> <221> M SC_FEATURE

<110> BIOMEASURE, INC.
Dong, Zheng Xin

<120> ANALOGS OF GHRELIN SUBSTITUTED AT THE N-TERMINAL
<130> 169P PCT2 Yankwich BIO-169

<140> PCT/US2007/020595
<141> 2007-09-27

<150> Us 60/847423
<151> 2006-09-27

<160> 27
<170> PatentIn version 3.5

<210> 1

<211> 28

<212> PRT

<213> Homo sapiens

<220>

<221> MOD_RES

<222> (3)..(3)

<223> modified with n-octanoyl

<220>

<221> MOD_RES
<222> (28)..(28)
<223> AMIDATION

<400> 1
Gly Ser Ser Phe geu Ser Pro Glu His ggn Arg val GIn Gln igg Lys

Glu Ser Lys Lys Pro Pro Ala Lys Eeu Gln Pro Arg
20 5

<210> 2

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> Growth hormone secretagogue

<220>

<221> MISC_FEATURE

<222> (3)..(3) )

<223> Xaa = D-B-(2'-naphthyl)-L-alanine (D-(2')-Nal)

<220>

<221> MISC_FEATURE
<222> (6)..(6)
<223> Xaa = D-Phe

<220>
<221> MOD_RES
<222> @)..(7)
<223> AMIDATION
Page 1



<222> (2)..(2) <223> Xaa = al pha-am noi sobutyric acid (M) <220> <221>

MOD_RES <222> (28)..(28) <223> AM DATI ON <400> 14 Xaa Xaa Ser Phe Leu Ser

Pro Qu Hs Gn Arg val Gn Gn Arg Lys 151015 Qu Ser Lys Lys Pro Pro Al a

Lys Leu G n Pro Arg 2025 <210> 15 <211> 28 <212> PRT <213> Artificial <220>

<223> Peptidyl analog of ghrelin <220> <221> M SC _FEATURE <222> (1)..(1)

<223>‘éﬁﬁ :éisonipecotic acid (lnp) <220> <221> m SC FEATURE <222> (2)..(2)
< >

Ala His Xaa Ala Trp Xaa Lys
1 5

<210> 3

<211> 6

<212> PRT

<213> Artificial sequence

<220>
<223> Growth hormone secretagogue

<220>

<221> MISC_FEATURE
<222> (..
<223> Xaa = D-Ala

<220>

<221> MISC_FEATURE

<222> (2)..(2) _

<223> Xaa = D-R-(2'-naphthyl)-L-alanine (D-(2')-Nal)

<220>

<221> MISC_FEATURE

<222> (5)..(5 .

<223> Xaa = D-naphthyl-alanine (D-Nal)

<220>

<221> MOD_RES
<222> (6)..(6)
<223> AMIDATION

<400> 3

Xaa Xaa Ala Trp Xaa Lys
1 5

<210> 4

<211> 6

<212> PRT

<213> Artificial sequence

<220>
<223> Growth hormone secretagogue

<220>

<221> MISC_FEATURE

<222> (2)..(2)

<223> Xaa = D-2-methyl-tryptophan (D-Me-Trp)

<220>

<221> MISC_FEATURE
<222> (5)..(5
<223> Xaa = D-Phe

<220>

<221> MOD_RES
<222> (6)..(6)
<223> AMIDATION
<400> 4
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<223> xaa = al pha-am noi sobutyric acid (A b) <220> <221> MOD_RES <222>
(17)..(17) <223> nodified wth n-octanoyl <220> <221> MOD RES <222>
(28)..(28) <223> AM DATI ON <400> 15 Xaa Xaa Ser Phe Leu Ser Pro Qu Hs Gn
Arg VaI Gn Gn Arg Lys 151015 Ser Ser Lys Lys Pro Pro Ala Lys Leu Gn Pro
Arg 2025 <210> 16 <211> 28 <212> PRT <213> Artificial <220> <223> Pepti dyl
anal odioXaghxl@l Trp 4@201>y5<221> m SC_FEATURE <222> (1)..(1) <223> Xaa =
|son|gecot|c acid (Inp) <220> <221> M SC_FEATURE <222> (2)..(2) <223> Xaa =

al pha- am noi sobutyric acid (A b)

<210> 5

<211> 28

<212> PRT

<213> Artificial

<220> )
<223> Peptidyl analog of ghrelin

<220>

<221> MISC_FEATURE

<222> (D..A)

<223> Xaa = isonipecotic acid (Inp)

<220>

<221> MOD_RES

<222> (3)..(3)

<223> modified with n-octanoyl

<220>

<221> MOD_RES
<222> (28)..(028)
<223> AMIDATION

<400> 5
Xaa Ser Ser Phe Leu Ser Pro Glu His ggn Arg val Gln Gln é;g Lys
5

Glu Ser Lys Eys Pro Pro Ala Lys Egu Gln Pro Arg
0

<210> 6

<211> 28

<212> PRT

<213> Artificial

<220>
<223> Peptidyl analog of ghrelin

<220>

<221> MISC_FEATURE

<222> (D..(D i

<223> Xaa = isonipecotic acid (Inp)

<220>

<221> MISC_FEATURE

<222> (2)..(02) ) ]
<223> Xaa = alpha-aminoisobutyric acid (Aib)

<220>

<221> MOD_RES

<222> (3)..(03)

<223> modified with n-octanoyl

<220>

<221> MOD_RES
<222> (28)..(028)
<223> AMIDATION

<400> 6
Page 3



<220> <221> M SC_FEATURE <222> (10)..(10) <223> Xaa = al pha-am noi sobutyric
acid (A b) <220> <221> MOD RES <222> (28)..(28) <223> Anl DATI ON <400> 16
xaa xaa Ser Phe Leu Ser Pro Qu His Xaa Arg val Gn Gn Arg Lys 151015 G u
Ser Lys Lys Pro Pro Ala Lys Leu G n Pro Arg 2025 <210> 17 <211> 28 <212>
PRT <213> Artificial <220> <223> Peptidyl ghrelin anal og <220> <221>

M SC_FEATURE <22 > (1)..(1 23> xaa = 1sonjpecotjc acid (Inp) <220> <221>
M SC_%E?W@QESQ"Zf L) Ser f%'o 212'35‘3(:%%"-”&1 MﬁLGg tﬂ 86BUtric acid (A b)

Glu Ser Lys 5%5 Pro Pro Ala Lys Eeu Gln Pro Arg
5

<210> 7

<211> 28

<212> PRT

<213> Artificial

<220>
<223> Peptidyl analog of ghrelin

<220>

<221> MISC_FEATURE

<222> (1..(D

<223> Xaa = isonipecotic acid (Inp)

<220>

<221> MISC_FEATURE

<222> (2)..(2)

<223> Xaa = alpha-aminoisobutyric acid (Aib)

<220>

<221> MOD_RES

<222> (3)..(3

<223> modified with NH-hexyl

<220>

<221> MOD_RES
<222> (28)..(028)
<223> AMIDATION

<400> 7
Xaa Xaa Glu Phe Leu Ser Pro Glu His GIn Arg val GIn Gln Arg Lys
1 5 10 15

Glu Ser Lys 5%5 Pro Pro Ala Lys Leu Gln Pro Arg
25

<210> 8

<211> 28

<212> PRT

<213> Artificial

<220>
<223> Peptidyl analog of ghrelin

<220>

<221> MISC_FEATURE

<222> (D..(D

<223> Xaa = isonipecotic acid (Inp)

<220>

<221> MISC_FEATURE

<222> (2)..(2)

<223> Xaa = alpha-aminoisobutyric acid (Aib)

<220>
Page 4



<220> <221> MOD_RES <222> (3)..(3) C <223> nodified wth NH hexyl <220>
<221> M SC FEATURE <222> (10)..(10) <223> xaa = al pha- ani noi sobutyric acid
(Ai b) <220> <221> MOD RES <222> (28)..(28) <223> AM DATI ON <400> 17 Xaa xaa
G u Phe Leu Ser Pro Qu H's xaa Arg val Gn Gn Arg Lys 151015 du ser Lys
Lys Pro Pro Ala Lys Leu G n Pro Arg 2025 <210> 18 "__F <211> 28 <212> PRT

<213>ﬁg%t>l fMQD-BES <220> <223> Peptidyl ghrelin anal og <220> <221>
URRs2eer

M SC wg %pl Q)aanoy'l

<220>

<221> MISC_FEATURE

<222> (10)..(10)

<223> Xaa = alpha-aminoisobutyric acid (Aib)

<220>

<221> MOD_RES
<222> (28)..(028)
<223> AMIDATION

<400> 8
Xaa Xaa Ser Phe Leu Ser Pro Glu His Xga Arg val GlIn GIn égg Lys
1 1

Glu Ser Lys Lys Pro Pro Ala Lys Leu Gln Pro Arg
20 25

<210> 9

<211> 28

<212> PRT

<213> Artificial

<220>
<223> Peptidyl analog of ghrelin

<220>

<221> MISC_FEATURE

<222> (..M

<223> Xaa = isonipecotic acid (Inp)

<220>
<221> MISC_FEATURE

<222> (2)..(2)
<223> Xaa = alpha-aminoisobutyric acid (Aib)

<220>

<221> MOD_RES

<222> (3)..(3

<223> modified with n-octanoyl

<220>

<221> MISC_FEATURE

<222> (8)..(8)

<223> Xaa = alpha-aminoisobutyric acid (Aib)

<220>

<221> MOD_RES
<222> (28)..(28)
<223> AMIDATION

<400> 9

Xaa Xaa Ser Phe Leu Ser Pro Xaa His Gln Arg val GIn GIn Arg Lys
1 5 10 15

Glu Ser Lys 5%5 Pro Pro Ala Lys Leu Gln Pro Arg
25
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<223> Xaa = 1- Apc <220> <221> M SC FEATURE <222> (2)..(2) <223> xaa =

al pha-am noi sobutyric acid (A b) <220> <221> MOD RES <222> (3)..(3) <223>
nodi fied with NH hexyl <220> <221> M SC FEATURE <222> (10)..(10) <223> Xaa
= al pha-am noi sobutyric acid (A b) <220> <221> MOD_RES <222> (28)..(28)
<223> AM DATI ON <400> 18 Xaa Xaa G u Phe Leu Ser Pro Gu H s xaa Arg val

G n Gl0arglQys 151015 G u Ser Lys Lys Pro Pro Ala Lys Leu G n Pro Arg 2025
<210>:§%§<2§%> 28 <212> PRT <213> Artificial <220>

<213> Artificial

<220> ]
<223> Peptidyl analog of ghrelin

<220>

<221> MISC_FEATURE

<222> (..

<223> Xaa = isonipecotic acid (Inp)

<220>

<221> MISC_FEATURE

<222> (2)..(2) _ _ _ _
<223> Xaa = alpha-aminoisobutyric acid (Aib)

<220>

<221> MOD_RES

<222> (3)..(03)

<223> modified with n-octanoyl

<220>

<221> MOD_RES

<222> (17)..(17)

<223> modified with n-octanoyl

<220>

<221> MOD_RES
<222> (28)..(028)
<223> AMIDATION

<400> 10
Xaa Xaa Ser Phe Leu Ser Pro Glu His GIn Arg val GIn GIn Arg Lys
1 5 10 15

Ser Ser Lys Lys Pro Pro Ala Lys Egu GIn Pro Arg
20

<210> 11

<211> 28

<212> PRT

<213> Artificial

<220>
<223> Peptidyl analog of ghrelin

<220>

<221> MISC_FEATURE

<222> (D..(D

<223> Xaa = isonipecotic acid (Inp)

<220>

<221> MOD_RES

<222> (3)..(3)

<223> modified with n-octanoyl

<220>

<221> MOD_RES

<222> (17)..QD

<223> modified with n-octanoyl
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<223> Peptidyl analog of ghrelin <220> <221> M SC FEATURE <222> (1)..(1)
<223> Xaa = isonipecotic acid (Inp) nodified with acyl (Ac) <220> <221>

M SC FEATURE <222> (2)..(2) <223> xaa = al pha-am noi sobutyric acid (A b)
<220> <221> mOD RES <222> (3)..(3) <223> nodified with NH hexyl <220> <221>
M SC_FEATURE <222> (10)..(10) <223> xaa = al pha-am noi sobutyric acid (M)
<220><2Z2P21> MOD_RES <222> (28)..(28) <223> AM DATI ON <400> 19 xaa xaa G u
Phe L¥55 eﬂ?sgﬁ_ & Hs xaa Arg Val Gn Gn Arg Lys 151015 Gu Ser Lys Lys

Pro Pr3Al aaapaT Gn Pro Arg

<400> 11

Xaa Ser Ser Phe Leu Ser Pro Glu His ggn Arg val Gln Gln égg Lys
5

Ser Ser Lys Lys Pro Pro Ala Lys Egu Gln Pro Arg
20

<210> 12

<211> 28

<212> PRT

<213> Artificial

<220> .
<223> Peptidyl analog of ghrelin

<220>

<221> MISC_FEATURE

<222> (1)..(D) _

<223> Xaa = isonipecotic acid (Inp)

<220>

<221> MISC_FEATURE

<222> (2)..(2) ) ) .
<223> Xaa = alpha-aminoisobutyric acid (Aib)

<220>

<221> MOD_RES

<222> (3)..(03)

<223> modified with n-octanoyl

<220>

<221> MISC_FEATURE

<222> (8)..(8) o ) ) )
<223> Xaa = alpha-aminoisobutyric acid (Aib)

<220>

<221> MOD_RES

<222> (17)..Q17

<223> modified with n-octanoyl

<220>

<221> MOD_RES
<222> (28)..(028)
<223> AMIDATION

<400> 12
Xaa Xaa Ser Phe Leu Ser Pro Xaa His Gln Arg val GIn GIn Arg Lys
1 5 10 15

Ser Ser Lys Lys Pro Pro Ala Lys 5§u G1ln Pro Arg
20

<210> 13
<211> 28
<212> PRT
<213> Artificial
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2025 <210> 20 <211> 28 <212> PRT <213> Artificial <220> <223> Pepti dyl
anal og of ghrelin <220> <221> M SC_FEATURE <222> (1)..(1) <223> Xaa = 1-Apc
modi fied with acyl (Ac) <220> <221> M SC_FEATURE <222> (2)..(2) <223> Xaa =
al pha- am noi sobutyric acid (A b) <220> <221> MOD_RES <222> (3)..(3) <223>
nodi fied with NH hexyl <220> <221> M SC _FEATURE <222> (10)..(10) <223> xaa
= alpggbgninoisobutyric acid (A b) <220> <221> MOD_RES

<223> Peptidyl analog of ghrelin

<220>

<221> MISC_FEATURE

<222> (1)..(L

<223> Xaa = isonipecotic acid (Inp)

<220>

<221> MOD_RES
<222> (28)..(028)
<223> AMIDATION

<400> 13
Xaa Ser Ser Phe Leu Ser Pro Glu His ggn Arg val GlIn Gln Qgg Lys

Glu Ser Lys Lys Pro Pro Ala Lys Egu Gln Pro Arg
20

<210> 14

<211> 28

<212> PRT

<213> Artificial

<220> )
<223> Peptidyl analog of ghrelin

<220>

<221> MISC_FEATURE

<222> (D..D

<223> Xaa = isonipecotic acid (Inp)

<220>

<221> MISC_FEATURE

<222> (2)..(2) )
<223> Xaa = alpha-aminoisobutyric acid (Aib)

<220>

<221> MOD_RES
<222> (28)..(028)
<223> AMIDATION

<400> 14

Xaa Xaa Ser Phe Leu Ser Pro Glu His ng Arg val GIn Gln ?gg Lys
5 1

Glu Ser Lys Lys Pro Pro Ala Lys Egu GIn Pro Arg
20

<210> 15

<211> 28

<212> PRT

<213> Artificial

<220> )
<223> Peptidyl analog of ghrelin
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<222> (28)..(28) <223> AM DATI ON <400> 20 xaa Xaa G u Phe Leu Ser Pro GQu

Hs Xaa Arg Val G n Gn Arg Lys 151015 Qu Ser Lys Lys Pro Pro Ala Lys Leu

Gn Pro Arg 2025 <210> 21 <211> 28 <212> PRT <213> Artificial <220> <223>

Peptidyl anal og of ghrelin <220> <221> M SC FEATURE <222> (2)..(2) <223>

Xaa = ha- am noi sobutyric acid (A b) <220> <221> MOD_RES <222> (3)..(3)

<223><§§ fz%c W%ﬂm’%‘ oct anoyl <220> <221> MOD_RES <222> (28)..(28) <223>
2 (

AM DA <
<223> Xaa = isonipecotic acid (Inp)

<220>

<221> MISC_FEATURE

<222> (2)..(2)

<223> Xaa = alpha-aminoisobutyric acid (Aib)

<220>

<221> MOD_RES

<222> (@17)..(17)

<223> modified with n-octanoyl

<220>

<221> MOD_RES
<222> (28)..(28)
<223> AMIDATION

<400> 15
Xaa Xaa Ser Phe ;eu Ser Pro Glu His ggn Arg val Gln GIn ﬁgg Lys

Ser Ser Lys Lys Pro Pro Ala Lys Leu Gln Pro Arg
20 25

<210> 16

<211> 28

<212> PRT

<213> Artificial

<220>
<223> Peptidyl analog of ghrelin

<220>

<221> MISC_FEATURE

<222> (..

<223> Xaa = isonipecotic acid (Inp)

<220>

<221> MISC_FEATURE

<222> (2)..(2)

<223> Xaa = alpha-aminoisobutyric acid (Aib)

<220>

<221> MISC_FEATURE

<222> (10)..(10)

<223> Xaa = alpha-aminoisobutyric acid (Aib)

<220>

<221> MOD_RES
<222> (28)..(28)
<223> AMIDATION

<400> 16
Xaa Xaa Ser Phe Leu Ser Pro Glu His éga Arg val Gln Gln égg Lys
5

Glu Ser Lys 5%5 Pro Pro Ala Lys Leu Gln Pro Arg
25
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Gu Ser Lys Lys Pro Pro Ala Lys Leu G n Pro Arg 2025 <210> 22 <211> 18
<212> PRT <213> Honp sapi ens <220> <221> MOD RES <222> (3)..(3) <223>

nodi fied with n-octanoyl <220> <221> MOD RES <222> (18)..(18) <223>

AM DATI ON <400> 22 dy ser Ser Phe Leu Ser Pro Gu Hs Gn Arg val Gn Gn
Arg Lys 151015 du Ser <210> 23 <211> 28 <212> PRT <213> Artificial <220>
<223>_Pggt i gyl anal og of ghrelin <220> <221> M SC_FEATURE <222> (2)..(2)
<223><Xae =28&l pha- am noi sobutyric acid (A b) <220> <221> MOD RES

<212> PRT
<213> Artificial

<220>
<223> Peptidyl ghrelin analog

<220>

<221> MISC_FEATURE

<222> (1)..(D

<223> Xaa = 1isonipecotic acid (Inp)

<220>

<221> MISC_FEATURE

<222> (2)..(2)

<223> Xaa = alpha-aminoisobutyric acid (Aib)

<220>

<221> MOD_RES

<222> (3)..03)

<223> modified with NH-hexyl

<220>

<221> MISC_FEATURE

<222> (10)..(10)

<223> Xaa = alpha-aminoisobutyric acid (Aib)

<220>

<221> MOD_RES
<222> (28)..(28)
<223> AMIDATION

<400> 17

Xaa Xaa Glu Phe Leu Ser Pro Glu His iga Arg val Gln Gln égg Lys
5

Glu Ser Lys L%s Pro Pro Ala Lys Eeu Gln Pro Arg
2 5

i <210> 18
-F' <211> 28
<212> PRT
<213> Artificial

<220>
<223> Peptidyl ghrelin analog

<220>

<221> MISC_FEATURE
<222> (..
<223> Xaa = 1-Apc

<220>

<221> MISC_FEATURE

<222> (2)..(2)

<223> Xaa = alpha-aminoisobutyric acid (Aib)

<220>
<221> MOD_RES
<222> (3)..(3)
<223> modified with NH-hexyl
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<222> (3)..(3) <223> nodified with n-octanoyl <400> 23 Ay Xaa Ser Phe Leu
Ser Pro Au Hs Gn Arg Val Gn Gn Arg Lys 151015 Gu Ser Lys Lys Pro Pro
Ala Lys Leu G n Pro Arg 2025 <210> 24 <211> 28 <212> PRT <213> Artificia
<220> <223> Peptidyl analog of ghrelin <220> <221> M SC_FEATURE <222>
(2)..(2) <223> xaa = al pha-am noi sobutyric acid (A b) <220> <221> MOD_RES
<222> (3)..(3) <223> nodified wth n-octanoyl <220> <221> MOD_RES <222>
(28).3%%) ﬁfs%??gﬂuﬁ? acid OH group <400> 24

<222> (10)..(10)
<223> Xaa = alpha-aminoisobutyric acid (Aib)

<220>

<221> MOD_RES
<222> (28)..(28)
<223> AMIDATION

<400> 18
Xaa Xaa Glu Phe Leu Ser Pro Glu His Xaa Arg val GIn GIn Arg Lys
1 5 10 15

Glu Ser Lys Egs Pro Pro Ala Lys Leu GIn Pro Arg
25

<210> 19

<211> 28

<212> PRT

<213> Artificial

<220>
<223> Peptidyl analog of ghrelin

<220>
<221> MISC_FEATURE

<222> (..
<223> Xaa = isonipecotic acid (Inp) modified with acyl (Ac)

<220>
<221> MISC_FEATURE

<222> (2)..(2)
<223> Xaa = alpha-aminoisobutyric acid (Aib)

<220>

<221> MOD_RES

<222> (3)..(3)

<223> modified with NH-hexy]l

<220>
<221> MISC_FEATURE

<222> (10)..(10)
<223> Xaa = alpha-aminoisobutyric acid (Aib)

<220>

<221> MOD_RES
<222> (28)..(28)
<223> AMIDATION

<400> 19

Xaa Xaa Glu Phe Leu Ser Pro Glu His Xaa Arg val Gln Gln Qgg Lys
5 10

Glu Ser Lys 555 Pro Pro Ala Lys Leu GIn Pro Arg
25

<210> 20
<211> 28
<212> PRT
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Gy Xaa ser Phe Leu ser Pro Qu Hs Gn Arg val Gn Gn Arg Lys 151015 Qu
ser Lys Lys Pro Pro Ala Lys Leu A n Pro Arg 2025 <210> 25 <211> 27 <212>
DNA <213> Artificial sequence <220> <223> priner <400> 25 at gt ggaacg
cgacgcccag cgaagag27 <210> 26 <211> 27 <212> DNA <213> Artificial sequence
<220> <f%3> Ipr.i nmer 1<400> 26 tcatgtatta atactagatt ctgtcca27 <210> 27 <211>
6 <2155 BrTIAS A tificial sequence <220> <223> Growth hormone rel easi ng

pept i de20s220> <221> M SC_FEATURE
<223> Peptidyl analog of ghrelin

<220>

<221> MISC_FEATURE

<222> (..

<223> Xaa = 1-Apc modified with acyl (Ac)

<220>

<221> MISC_FEATURE

<222> (2)..(2)

<223> Xaa = alpha-aminoisobutyric acid (Aib)

<220>

<221> MOD_RES

<222> (3)..03

<223> modified with NH-hexyl

<220>

<221> MISC_FEATURE

<222> (10)..(10)

<223> Xaa = alpha-aminoisocbutyric acid (Aib)

<220>

<221> MOD_RES
<222> (28)..(28)
<223> AMIDATION

<400> 20
Xaa Xaa Glu Phe Leu Ser Pro Glu His §aa Arg val GIn Gln égg Lys
5

Glu Ser Lys Lys Pro Pro Ala Lys Leu Gln Pro Arg
20 25

<210> 21

<211> 28

<212> PRT

<213> Artificial

<220>
<223> Peptidyl analog of ghrelin

<220>

<221> MISC_FEATURE

<222> (2)..(2)

<223> Xaa = alpha-aminoisobutyric acid (Aib)

<220>

<221> MOD_RES

<222> (3)..(3)

<223> modified with n-octanoyl

<220>

<221> MOD_RES
<222> (28)..(28)
<223> AMIDATION

<400> 21

Gly Xaa Ser Phe Leu Ser Pro Glu His Gln Arg val Gln Gln Arg Lys
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<222> (2)..(2) <223> Xaa = D-Trp <220> <221> M SC FEATURE <222> (5)..(5)
<223> xaa = D-Phe <220> <221> MOD RES <222> (6)..(6) <223> AM DATI ON <400>
27 H's xaa Ala Trp xaa Lys 15

1 5 10 15

Glu Ser Lys Lys Pro Pro Ala Lys Leu GIn Pro Arg
20 25

<210> 22

<211> 18

<212> PRT

<213> Homo sapiens

<220>

<221> MOD_RES

<222> (3)..(3

<223> modified with n-octanoyl

<220>

<221> MOD_RES
<222> (18)..(18)
<223> AMIDATION

<400> 22
Gly Ser Ser Phe Leu Ser Pro Glu His ng Arg val GIn Gln égg Lys
5 1

Glu Ser

<210> 23

<211> 28

<212> PRT

<213> Artificial

<220>
<223> Peptidyl analog of ghrelin

<220>

<221> MISC_FEATURE

<222> (2)..(2)

<223> Xaa = alpha-aminoisobutyric acid (Aib)

<220>

<221> MOD_RES

<222> (3)..(3

<223> modified with n-octanoyl

<400> 23
Gly Xaa Ser Phe Leu Ser Pro Glu His Gln Arg val Gln GIn Arg Lys
1 5 10 15

Glu Ser Lys 5%5 Pro Pro Ala Lys Leu GIn Pro Arg
25

<210> 24

<211> 28

<212> PRT

<213> Artificial

<220>
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<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

1

Peptidyl analog of ghrelin

MISC_FEATURE
(2)..(2)

Xaa = alpha-aminoisobutyric acid (Aib)

MOD_RES

3)..3)

modified with n-octanoyl
MOD_RES

(28)..028)

free acid OH group

24

Gly Xaa Ser Phe Leu Ser Pro Glu His ign Arg val GlIn Gln é;g Lys
5

Glu Ser Lys Lys Pro Pro Ala Lys Leu GIn Pro Arg
20

<210>
<211>
<212>
<213>

<220>
<223>

<400>

atgtggaacg cgacgcccag cgaagag

<210>
<211>
<212>
<213>

<220>
<223>

<400>

25

25

27

DNA

Artificial sequence

primer

25
27

26

27

DNA

Artificial sequence

primer

26

tcatgtatta atactagatt ctgtcca 27

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

27

6

PRT

Artificial sequence

Growth hormone releasing peptide

MISC_FEATURE
..
Xaa = D-Trp

MISC_FEATURE
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<222>
<223>

<220>
<221>
<222>
<223>

<400>

1

5..(5
Xaa = D-Phe

MOD_RES

(6)..(6)
AMIDATION

27

His Xaa Ala Trp Xaa Lys
5
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