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MELANOCORTI NRECEPTOR 4 (MZ4) AGONI STSAND THEI R USES
The present invention relates to peptide agoni sts of

W0 b@sMws3y ecept or and as such are useful in thRCT/US2004/016625
treatnment of disorders responsive to the activation of
this receptor, such as obesity, diabetes nellitus, and
mal e and/ or femal e sexual dysfunction. The
pr oopi onel anocortin (POVC) gehne encodes a 31-36 kDa

o EhES RIS ECEBR R SR iR frapre Uses
ti ssue specific manner yielding four distinct
nmel anocorti npepti des: adrenocorticotropi c hornone

( ACTH)s presentreivemtomyelatesttb paptadd aggnistsraftimeMC4-kBiHfor and as such
orp o i e P Bl oY G PTG 1 S PR S mggr suh
as\¥BesityVEabe el llVié and fthiderl/ orfeal W RS2 dPYHiuidion.

endogenous ligand is a-MsSH, is associated with
pi gnentation. MC2, whose primary endogenous ligand is

T R S N R REFRER) gl o ormons,

froReAEID v e@AfANirs pBstidecopRoh@thré Geriviide PAMCWirddessing occurs in a
_.endogenous or synthetic MSHs ot her than ACTH or . )
tigghe prRgifiesnanmer Bsldinsinr disinetmelpnocortin peptidese pdisgocorticotropic

T e AR R AT R g s

W t hFig¥ 8@ldn6EorfiiBecntbrs BHRABGUST Beatridedtifiet dns afs refenadd to
Di verse |ines of evidence, including genetic and

hespimrasdEQl AGEMCEaMLChBnaMed MY 1s Billest Ay chdegsaeurs ligand is

rt role for.th A [ r b .
o3RRG bbb S R P fhna
AUTER keassatahtoeivah etdrsidbgehBsls AMRLT isliktinetly @ifffelad from the other

receptors in the brain correlates well with the areas

melgne¢patimreapriomstindis Befowpetiefhtosaiesact mithepdegsnous or synthetic

VTR i L TR B0 el ST SRR 9ot IR e ™
59(he): 174801 ce)OMCS idinflicestid Haoe beo Sligatyiligaadd, loyMSH and

i nvol ved in regul ating body wei ght as evidenced by the
ALZEL andhisrasygeipted with grewing/enensas sebagerpstalandrpidpecietion.

mut ati i . i . .

Tt SIVAR s LB NRE AR 48580 8518 A€ povainet
rd‘d@llits ¢himhant ftgjgbbrt@f roldfes ’tHe%MCIha:le{iwv &l thp reniativh of energy

sel ectjve peptide agonists for nelanocortin_receptors
hepagosiastssegiiiceliy SR HUR oiBitte A e Al The disgrouginn of
M| A00581 1 e REREL BRI QR e BUS Sy fnon i
sdnsitizitp anmskhectiinesgonedsieeding behaviord Maaed et aln Eur. J. Pharm.

A8 57 A S adfirratme METreSpltr it fel BB sigcanty
in?ﬂﬁtlf:@ %g&lﬁtigg: %%ﬁ' \R’/%l Bt 4s2GiRALSAESY e Fack RN -Amké: are obese,

ragnment —of \DP- M5H, known as M1, is even nore
anpvendns iwithuinvtetiofrsin tDRehnMBE D MC4 sceor game @ dhege. Thus,

MBI T T Py et g i Gt of PRy s
t hat ThéddeloparRit &t selRfivé ?@{ig@aﬁl&ﬁﬁks WA E188RBHEAT RceptBir$has

peptide is known as SHUW . t hough many pepti des .
closady follewedithe idertifidatide obthe dgeeusamelameortintsegnter subtypes and their

agani sts, several are receptor antagonists with ..
riss B ey i, oWt pa HReaP BBl & aadicloctive

peptide HSO1l4 is a partial agonist at the MJ and M5

receptors, while the peptide HSO24 does not displ ay

agoni st activity at the MO and MC3 receptors. | n

addi tion, PCT Publication No. WO 00/35952 di scl oses

certain peptides cyclized via disulfide bridges having

utility as M4 agonists. Despite the progress

di scussed above and el sewhere, there continues to be a

need for M4 agonists with pharmaceutically desirable

o g, o, o Y o o
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Appl i cants have di scovered conmpounds that have an

unexpectedly high affinity for the MC4 receptor and
wae@ssaiserti ve for the MCA receptor over ot herPCT/US2004/016625

mel anocortin receptor subtypes. The present invention

Is directed to conmpounds represented by the foll ow ng

Structural Fornmula |I: and pharmaceutical ® acceptabl e

salts thereof, V\,herein Wis2G@u, Gn, Asp, Asn, Al a,

Gy, Thr, Ser, Pro, He, Val Arg H s, Tyr p,
agoTp§iet fo_lyénelgmortwscep&rs,.M%B%M@M 3- sNDHa-Méﬁ))l%:?-@ore

pociy R A SR GST o S of G B0

AC b QBB eeﬁvadyﬁom ﬂf&r () ﬁ%@eﬂr&m -NMA-MSH, known as MTIL is
N- propionyl -, N butyryl-
everNnoEt pogent Try vivArthan NNPgl- MSH bht—lﬁ'ymn-,éelgeuve Replacemment of the p-
Phe RS DSCANNEL 1) Uy Pty gl iR Sboai s DUMAES o] $C4 that is an
1A , clic
agorfizst f?g tl ?\g&%g?ﬁ&)@tﬁf#?ﬂ?yﬂs T}lﬂ%@&& k‘ﬂ?% a?CS;I/-%J%f‘Q’
ar )Alﬂ]@(fg-]?)naﬁ:{/ obptideblelydiixed vidal dNHlﬁhld\lHldgNs NeI-MISMIreeIeIﬁH; 8gonists,

sevesyl Bipchis r%gﬁﬁrﬂ%z@%%s%th RGN SR ergy VG fedgpror

The ] th@‘fﬁﬁ)l%)a (i OhNe MOT afdBrd LRES ol ngé the peptide
BC%Z IBS -C4 straight or branched al kyl

HSOMZdo@Hzo( allsﬂaty agomst RGN 22 the NICH3Nd BAHFBI@eptozs., In addition,

PCT%&)WM ]ﬁﬁm%%izﬁscgseiw 114%3%@ Sésglﬁzéggl ﬁ.lgﬁkﬂde
bndgéstﬁsggl&ﬂi@y@yMczloag@m{s, mis | or 2; nis 1, 2, 3,

or4; or ) 2C-; ‘%Blslor 2; R10 is NH
or Despithibe mogwsmdéscasssd amve@nﬁr@ wheig, herecqontnyes by bea need

for 1\51 4%Ig 1{3 Q@Wﬁaﬁgﬁ%ﬁh i&%&ﬁﬂl%ﬁﬂg&,ﬁ%ﬁé%% a(1)1§1 efficacy, for

use ﬁ @phﬂflﬁidc@ltlkaﬂl in pﬂﬂﬁcmydr, fob @rztydatment of CosDyCHRp&di &1 desired are
I's phenyl, a phenyl ring optlonally ubsti_t ut ed
Mcﬁhﬂgw% with afi’/@!ﬁ?ﬁ@)@ﬁﬁlrabg% nharmpcolggy apd sgiety profily | or
met hoxy; R11 is -C(O or -CH2; \ R5is -NH2, -OH,
gl ycinol, NH2-Pro-Ser-, NH2-PrOLyS-, HO Ser-,
Obekf®y Pro- Ser-, HO- Lys-, -S,er alcohol, -Ser-Pro al cohol,

A F@%ﬁﬁr@g g%lﬁ %gpré?:kp@ Uppe b bogl_|2 & Cl,aégﬁgé%_mo%ver% SeRgys public
healm;;ﬁ{)ﬁleﬁl 1h5th@Ugte@1a§§§ raﬁdl gﬂ&ugﬁ%ubﬂh@ REIIRY Rddeiding 26 ﬁ’ederhlt

. preferred enbodi nent
statlsmnsempredlham 85%i of élazt Walitad Siat@ammllﬁttdm and 3786 efithe §#nadiane

I ow ng Str :
popyticy e S HSKoRpmb S e 3 i Tk, '?a‘@%%’%iﬁl A;
Reedt@r RNACHR AL 462 Uyz&gg@—eg a1lyl9@ @p&ﬁbdd}ﬁcﬂ%@ﬁy isMherseiofigest
Wlsasmlebond A u, As Al GI,Thr

risk Getor kppwn fRetype ;[.]edlahpéqs mql\h’@ls gdds aW@ng rﬁfli)faac@r R1

cardlo%aﬁ;q&r’q%%g% Qiln 9%\&&19_'2 ﬁ]eﬁecgg%%tlrp%s(}&% 1‘?1&11\0 aba%st of

obestS-aa 1 50\ OO0, (ro;ol wGinédf aT hd\bmbla:m M)Hecorﬁale yai@ig/énough that
N-glutaryl -Tyr-Arg butyry NH NH O NH CH CH O, .3 3
the surggon gepgral ]@(qs,bemn ;uglmtﬁtlvc F@.@om il @)e@.]g;reasmg adiposity

J(}]Eg%{ or - NHTyrC(OCH3; R3is C1-C4
ram. raig or %ranched al kyl, Ser, He, ~ g or ~ W(CH2)q

(CH2) g NH NH ) =0 ) =NH H2N H2Nq is O 1, 2, or 3; mis
lor 2, pislor 2, RAis Hor QC 4 straight or
branched alkyl; Xis H d, F, Br, nethyl, ornethoxy;
and R5 is -NH2, -OH, glycinol, -Ser-Pro-NH2, -Lys-Pro-
NH2, -Ser-OH, -Ser-Pro-CH, -Lys-Pro-CH -Arg-Phe- NH2,
-Gu-NH 2, -NHR, or -OR, where Ris a QC 4 straight
or branched al kyl. I n another enbodi nent, the present
invention is directed to conpounds represented by
Structural Fornula with the proviso that the

combi nation of R2=Tyr, R3=Arg, WA u, R =H X=H n¥l,
p= I, and R5 NH2 |s speC|f| caIIy excl uded Anot her

Y T o a1 e Y




10

15

20

25

30

SSTI NH(CH)PJf 1 i Ho 5 O and pharnmaceutically
acceptable salts thereof, wherein Wis Gu, An, Asp,
wWa\sw5/084339 Gy, Thr, Ser, Pro, Met, e, Val, ArpCT/HE®04/016625
Tyr, Trp, Phe, Lys, Leu, Cya, or is absent; RL is -H,
-C(OCH3, -C(O(CH2)I _ 4CH3 -C(O (CH 2) ANHC( NH) NH2,
Tyr-DbArg-, Ac-Tyr-b-hArg-, gluconoyl-Tyr-Arg-,
Ac- di am nobutyr yl -, Ac-di am nopropi onyl -
N- pr opi onyl -, N-butyryl-, Nvaleryl-
‘ e Seyugl Dysiug “‘" -Tyr-Arg-,

ST TR
nam@%‘c@ﬂtt@]l&ﬁ}g gﬂidﬁMh% BéHaoTvy) erecﬂhﬁa[lmh&blbé@pﬁebsur@s“f@male sexual
bicyclic arylsulfonyl, phenyl-(

dysfatipal p@comgapse@,oy@ qydlgltahon quqi]rqpns su(c:g as a|l{1qk||_(p @q;qpp]i desire

and A R Bprorp Tl b P U AR Saginiomus

Ac <“EpeatiNdys fuhytionNik a diﬂdeﬁﬁiﬂﬁ)w@ﬂi@lfﬂﬁ(r@bﬁ&knal@ imadBal to
acmg\f%@@g,( é)pc%}_qlzt%n{;\&( bcc))t]@N:tEylpgRﬁsqgssip %rq_q@%éh@g ction tinc(:)hrlde an

1nab§l@%g gc%p@r#am aﬁ@ﬁe@ﬁgﬁ % acuﬁ@&ﬁzfgl% I\Ilarecﬁﬁtur@%iacﬁfatlon and

1nabdtty ﬁj adRfevie an @rgasen )An mlcre@s;e— i@ eﬁedbﬂ@g?xslfurmtlan Vo oftem Rssogiated

C4 straight.o
withgies ik Bt RPiRY coBRARY p Pyl scogsor ettt of drys
treat}ﬁehﬁ ”Hae tgnrl] (‘)‘Empﬁénce ”Etgifﬁég ’rtm‘ibrs eﬂﬁﬂ&%ﬁﬂga) d@slsa:ﬁbgﬁu’s%er?%t
cond&m;ri?r Syyré@mc mal@(mygm receptar agpm@ts(have beg@rfomcbtoam@ﬁg |erect1ons

T R L T

PeptadeTnitiated Frédtring it Meh V%R@P@ﬁﬁdgéﬂl&ﬂfectﬂemﬁlﬁmmeh Double Blind,
preferred enbodi nent of the sent invention_ ar

PlacglmBouRIIEdSHrorREeSIRdiLT drd1ol FasHaphom 199%h kS ViHiTsof

melagg‘g?l%ﬁ r?cseﬁjf_cﬁgl)%hp 8%%1 %ﬁlﬂ érs”co c d@%@ﬁﬂ&l) AEEﬁati &&ual arousal.
Ev1déheef R fiednesibedentrii thel Mmud@tarowpmﬂﬂuiﬁﬂm femster mzmla}r al
rmul.a | wherein W or is absent; RL is H, Ac-,
dYSW‘{}lonlﬂé‘?tNliflme QQEHﬁjﬁ\rg ;mis 1 or 2; pis 1; and
R5 is NH2 or OH Another preferred enbodi nent of the
i nvention includes a compound of Structural Formula
Diabetberein Wis absent; RL is Ac-; mis 2; pis 1; and

e R e RS 2o e Bt B el n e

bloo'dVi@ Bhdifed Vet usEHe mARimhBhaRAGréihdted aBilittoldonRert ghudose ahd
i's NEb. Another preferred enbodi nent of

t he
glycpgarefur storegene mydels and bmrpmllﬁdIrbTyrEtIrdyahetﬂSaihl%dmcféahnllty to

ein Wi Is H, mis. an
stord g s i BY Rseurul bl v el g nsulin
depdridehtUiiftsetdd IﬁélHﬁl@’U g?lDﬂMﬁsfdebﬁmrcﬁ“|d1a‘B@fe§Wh@clﬁE’\&herte Ial’eround
is absent; mis 2; is 1; and R5 is

resisigwe to msplin gt@gu]g’mg)@' régqﬂgtogy efffﬁ‘é op s andnid, t:rp%tﬁbohsm in
the 5 FaRQORANAR, Bl ML A adfFRYiRe IR RkRle to

. insulthiZespbhvédessSeriltsiifi &/rﬁﬁfﬁdi)éht Ilr[SO.llh! detmatlbh of glun@ste hptlakd: ed

to, those conpounds listed in the follow ng ]%
oxidptipn,cand stopedp muscle gap Hiadagualg msplin Teﬁ@sﬁi;”é gg PO ys1s in adipose

tlssde%\rﬁg%aggi} .ﬁﬁogﬁ\%ﬁﬁ atkd 85 &Yt 1REHR4S ~When tHesdBt1s B DBme
desefsitigy@dtoAngliny tedjody sricdl tacbimperﬁaﬁlm’-pﬁtb@jc'fﬂg atDpsinali laglBlevels

Ac- Tyr ArgcycoQ/sAlaHlsD

of lméhﬁyﬂnd%m@%ﬁ&ll’é‘[‘@%%ﬁt@ HWEG@S %GW S %ﬁsgm%é]wmzz 5
Ac- Tyr - Arg-cycl o[ Cys- Asn- Hi s- D- Phe- Arg- Trp- Cys] - NH2 6
Ac-cycl o[ Cys- Asp- Hi s-D- Phe-Arg-Trp-Cys]-NH 2 7
Ac- Tyr- Arg-cycl o[ Cys- Asp- Hi s- D- Phe- Arg-Tf -Cys]-NH 2 8
Ac-cycl o[ Cys-Ad n-Hi s- D- Phe- Arg- Tr p- Cys] -NH2 9
Ac Tyr Arg cycl o[ Cys- Gln HIS D- Phe- Arg Tf -QIS] OH 10

N Y . e =1 ~R A A A
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24 Ac-Tyr-Arg-cycl o[ Cys-Tyr-Hi s- D- Phe- Arg-Tf -Cys]-NH

2 25 Ac-Tyr-Arg-cycl o[ Cys-Val - H s- D- Phe- Ar g- Tf
WO aysjpedssh 2 26 Ac- Ar g- cycl o[ Cys- Cya- Hi s- D- Phe- BeyUT1004/016625

-Cys]-NH 2 27 Ac-D- Arg-cycl o[ Cys- Cya- Hi s- D- Phe- Arg- Tf

-Cys]-NH 2 28

Ac- Tyr - Arg-cycl o[ Cys- Cya- Hi s- D- Phe- Arg-Tf -Cys]-NH 2

29 cycl o[ Cys-d u- Hi s- D- Phe- Ar g- Tf - Cys]-NH 2No. Nane

30 Ac- cycl.o -G u-Hi s-D- Phe-Arg-Trp-Cys]-NH 2 3 1
hypRReAy it I NI o L. BineR GjeukiLds Mvp vEay B aoRns e
u

cellﬁ%‘t gﬁ%lkg[t)%ﬁc@e arﬁ!ng_a(:ﬁi:s %n_d%%ﬁ@%mﬁrs?o &e%ﬁz}) %z § Lélil
sengitive yellsp{nSykn (Hsens(tivatw@ah{m)l}t h Eleeatéd tpvElspf Gyig] yoiddés 8fd LDL

o AR Sl R T o Ol B g

1n0121d§s7h FhQMNRAYY, combined with hy‘?ertensmn elevated bod eight, e]]evated
Cys- @ u- Hi's- D- Phe- Ar rp- CysJ - Kl-‘%%

tnglycelydersqn@wéevaed LiTs igkryer aSrS@Lnurcfme Kys] NH 2 39
,%p]gl H s(hax% gpgi%%ﬁompoungs t%é Pr}t%eélrl%nexpect%y]hlgh at%mty

for ﬁmM@h@&pQr@nwbﬁrsaeE’@% OF tre TMT 41636l or o thet melanocortin
4- guani di nobutyryl - cycl o[ Cys-d u-Hi s-D-Phe-Arg-T f
recept§isbigRe 42 5- guani di noval eryl -
cyclo[ Cys-A u-Hi s-D-Phe-Arg-T f -Cys]-NH 2 43
Ac- di am nopropi onyl - cyclo[Cys-d u-Hi s-D-Phe-Arg-T f
- CyHlje fiiebedt #dvehitonds diredtebtotapinpounds represented by the following
tr%}/clo Cys- Glu H s-D-Phe-Arg-T f -Cys|-NH 2 45
s QG u-His-D-Phe-A tg-Tf -Cys]-Od 46 D-Arg-
cycl o[ Cys-d u-

2 47
Cys-QG u- HlsLPhe Ar g- TN]‘_| Cysl{-NH 2 48
Ac-Arg - cyfgl o[ Cys-Qd u-His- DPheAr%Llf-Cy
Ac- Arg-cyclo[ Cys-d u- H s- D- Phe- Ar s] -
o[Q/s-GI u-Hs-(4-d - e)-Arg-Tf

- Cys] - NH éng u-Hs- DPhRQArg T

f -CQys]- m5 - rt3|uH| D- Phe-Arg-T
f -Cys]- 54 Ac- -G|l|,|-|-H|s D-P -Arg-T
RI-yR]™ 5‘6—%(: N Na\ujl—tﬂ Phe™ Rt g-T RS
f -Cys]-NH g 56

Ac-Cit-cycl o[ Cys-d u- (I <His)- DPhe Q- - Cys] - NH

2 57 Ac-Leu - cycl o[ Oys- G ugki s- D- Phe- Ar gFT '\ Cys] - NH

2 58 Ac-Lys - cycl o[ Cys-@ u-Hi s-D Phe- Arg - Cys] - NH
2 59 Ac-Lys(ipr) - cyclo[Cys-d u-Hi s-D ‘ ANg-T f
-Cys]-NH 2 60 Ac-nLeu - cyclo[Cys-Q u-Hi¥§ Phe- Arg-T

f -q/s] NH 2 6 1 Ac-nLeu-cycl o[ Cys-Q u-Hi s=D- Phe-Arg-T

]::y;: e éeﬁ’ﬁ%ng%gﬁ‘%le%?n%?of&hﬁm‘ﬁH 2 63 Ac-Val -

KB/C!ZO[\?\CgﬁsGIﬂ, GlIHlAsp,D]}ﬁh e‘:lAr(%zy,LT }fr Séy Blo, Nfet2ll@4 Val, Arg, His, Tyr,
n

cyc(:l o[ Cy apﬁrpd%FeEI Liggﬁéa » BF §- aJPS‘an Cys]-NH 2

N- ( 2- paphtch }ﬂr%]é

Aré cl}il o[ Oy at Hl s%@ﬁgmgrfﬁ T ¥ aﬁt{%{ &N@N&Z

3 (4 hy dF}G)ﬁAIEe ﬂPy‘J-)T)pFﬁ}bAtg}yglumrg)yl -Tyr-Arg-, Ac- dlamlnobutyryl-

o R et A toabt gy, R-Sleryi-,

| P TTér. - At g-
ggl 8% %ﬁ-‘ngﬂtylﬂryz Agg m‘agﬁia&}yl Tjr A%SﬂJ slt!khﬁyﬁ&yif WrgAt 9
Tyr-Arg &y%@ﬂf@@)GmCHﬁ(@rﬂh eS@ulﬁHﬂ?(f))CHz@HzOEOWg-

2 6 N8 7 ORI B RGPS, EoG i FlodliartiS o ey utfonyt,

-Cys]-Au-NH 2 72 Ac-Tyr-Arg -

cyclo[Cys-A u-Hi s-D-Phe-Arg-T f -Cys]-NH 2 73

Ac- Tyr-Arg-cycl o[ Cys-A u-Hi s-D-Phe-Arg-T f -Cys]-OH 74
N-succi nyl -Tyr-Arg - cyclo[Cys-d u-Hi s-D Phe-Arg-T f
-Cys]-NH 2 75 N-glutaryl-Tyr-Arg -

cycl o[Q/s Glu HIS DPhe Arg Tf -q/s] NH 2 76

I I — —



111 Ac-Tyr-Arg-cyclo[Cys-Au-( b

-(thien-2-yl)-Ala)-D Phe-Arg-Tf -Cys]-NH 2 112
W@\e00FP0038y g- cycl o[ Cys-A u-( b PCT/US2004/016625

-(1,3-thiazol-4-yl)-Ala)-D-Phe-Arg-T f -Cys]-NH 2 113

Ac-Tyr-Arg-cyclo[Cys-Gu-( b

-(ryridin-4-yl)-Ala)-D Phe-Arg-Tf -Cys]-NH. 2 114

Ac- Tyr-Arg-cycl o[ Cys-Qd u- Hi%- D- Phe- Ar g-T f

- Cys] - ghygi nel o = C 5 - o s veli

| u- Hi S@@ﬁ@fﬁ%&%ﬁ’ I@E@%‘r Bﬁ%'%'-] gﬁﬁﬁ%ﬁﬁxﬁ STROS 16
Ac- Tyr - Ay B(CHYICOFYs- G u- Hi s- D- Phe- Arg-T f

- Cys] - Seral cohol 117

Ac- Tyr-Arg-cycl o[ Cys-Q3 u- Hi s-D-Phe-Arg-T f

- Cys] - NH- <CH2) 6- NHj 118 Ac- Tyt

- Ar g- cycl o[% -,Gga-His)DPhSE% STt -oys]Rd u-NH; 2
119 Ac- Tyr- Arg-cwel o] Qys-d Hi%EP Argd f
- Qys] - Ser - Prol\N &\1}% N%
Ac- Tyr-Arg-cycl B[ Cys-d ur Hi s-[ﬁPhe-*ﬁrg-Tf
-Cys]-Ser-Pro al cohol 121 ° ’
Ac- Tyr- Arg-cycl ofHCys- 4 u-@i s- D- Phe-Mg-T f

-Cys]-Lys-Pro-Nig 2 122
D,ﬁ’z < gij

Ac- Tyr - At g- Cy - ‘

- Cys] -Lys-Pro|al cathol 123

Ac- Tyr - Ar g- cy€Hp[ Cys- d u- Hi s- D- Phe- Ar §H7 fO
-Cys]-Arg-Phe-NH. 2 124 A c-Tyr-Cit-cycl o[ Cys-
| u- Hi s-D- Phe- Arg-T -Cys]-NH 2No. Nanme 125
Ac-Tyr-GCit-cygl e[ Qys-Ad u- (I - Me- Hi s) - D- Phe- Ar g- Tr p- Cys]
-NH 2 126 Ac- < -cycl o[ Cys- @ u- Hi s- D- Phe- Arg- Tf
- Cys] - NH2 127A-3Ty-(l- )

b- hAr g) - cycl o[ CyS- @ u- Hbhaseibhe- Arg-T f - Cys] - NH2 128

o, L R e, | 01 e
: C}’S&/;%Bﬁce@mi RUBO,1¥H6,| A-Cys-NHIY Th-3E1- Phe- Arg- T

N- 5! HpH (G RPaCB IO s O Hi ey AT H GO

- Cys 3 . p j - AL - 133
Ly o] e e Bt A, T CH ATy oy 0. B
cycl of hH:)CENHICH:)B; RNEHN-gR O NI Penifies, 135

cycl o[ hCys-His-(4-C -D-Phe)-Arg-T f -Cys]-NH2 136 \ -
Ac- cycl o[ Ys- A Phe- APG- T £ [&ys] - NH2 137

Ac-cycl o] s- Hi(€HDg Phe- Ar g- Tf (Cydg] - NH2 138

Ac-cycl o[ NCys- H( s- D- Phe- Ar g- Tf< -Cys]-OH 139 Ac -

cycl o[ hCys- Hi s- N F- D- Phe) - Ar gNFf - Cys] - NH2 140 Ac-
cycl of hEWN- Hi s- (J0O - D-Phe) - ArgFRH - Cys] - NH2 141
N-cycl opr opanegas bonyl -cycl o[h§ys- H s- D-Phe- Arg-T f

- Cys] - NH2 142 ;

N-cycl.ohu ecar bonyl - cycl o[ hCys-Hi s-D- Phe-Arg-T f

- Q/s]q-lf\lﬁzi%qlfrg’

N- cyq{GQpQ@ham@ﬁcp@;W[bicydﬁl @hCys- Hi s-D-Phe-Arg-T f
-COys] - NH2 144

N- cydh hkfBHecar bonyl - cycl o[ hCys- Hi s- D- Phe- Arg-T f

- Cys] -:NER2 hexanoyl - cycl o[ hCys-Hi s-D- Phe-Arg-T f
- q/s]“-lk:ﬁzz’]lé)tgr% benzoyl - cycl of hCys- Hi s- D- Phe- Arg-T f
- Oy IR°NEZCH)] or (CH3),C-;

4- phenyl but yryl -cycl o[ hCys- Hi s-D-Phe-Arg-T f -Cys]-NH2
148 P-i§da¥i%li nopr opi onyl - cycl o[ hCys- Hi s- D- Phe- Arg-T f

- Cys] 1Ng421\1ﬁ4_ : .

5- guaKni [ novg lgraﬁepf:’ycl o[ hCys-Hi s-D-Phe-Arg-T f

- Cys]-NH2 150

N-r henyl sul fonyl -cycl o[ hCys-Hi s-D-Phe-Arg-T f

-Cys]-NH2 151

N- ( 2- napht hal enesul f onyl ) -cycl o[ hCys- Hi s-D- Phe-Arg-T f
-Cys]-NH2 152

N- (4- phenyl sul f onam do- 4- oxo- butyryl ) -cycl o[ hCys-Hi s-D
-Phe-Arg-T f -Cys]-NH2 153

Arg-cycl o[ hCys-Hi s- D- Phe- Arg-Tf -Cys]-NH2 154

Al IS A -

, Or
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137, and 155. More preferred is a group consisting of
Conpound Nunbers 52 and 137. Another nore preferred

werdwsgiesent i ncl udes Conpound Nunmber 137, denoP@OUR3004/016625

t he name Ac-cycl o[ hCys-Hi s-D- Phe-Arg-Trp-Cys]-NH 2. A
nost preferred enbodi nent of the present invention

i ncl udes Conpound Nunber 52, denoted by the nane

Ac- [}Awgcyclo[ Cys-d u-Hi s- D—Phe- g Trr Cys] NH 2. In

el o p Lt 2 %%Es%ﬁﬁﬁ%ﬁiar@wenﬁ iz htgrparyt ring

conpoun Q)p@it)nﬁll'sﬁsd%tﬁﬁ&ﬂtwm{m@ ntion, or a
pharmaceutically acceptabl e salt thereof and a

phar n&c &ulli €alh yiraighieybadriched alkyl, phenyllnbenvyl. sy
enmbodi ne t nt invention relates to a nethod
AT el - -

for ago ‘receptor, which conprises

adm nR8LpHenAl, b?héh}ﬂ’ dink @ptiohdNyseBstithirawah Xaror cyclohexyl;
ef fective anmoun a compound represent ed by

St r uc¥uis &, Gtol.n methyl, Slfmﬁﬂﬁ%r}’al Formula , or
Struckgrg[cggggykﬁﬁj or a, pharmaceutical salt
H .

t here &f 2enmbodi ment, the present invention

rel at g8ig , OHhgigcinbl, NIG;aPﬂolf@rQ NEgj-Pyo-llysa, HIGSee!,,
conprising the step of administering to the mammal in

need t hdd@trosSephHOvhgeutSer alcoiiolefIeadrovalcahmdiHitys&rd alcohol,

& r uct arBPCERL RSP NBE e Adr A Ble-o, 4
phar nac ey, CRIRCBINHL, R0 hr ROY vAed ReE LOPOYistRIzht or branched

the present invention relates to a nethod of treating
dlabetesﬂhﬂtmkius in a manmal, conprising the step of

adm ni s (é$ mamal in heed thereof a
pharn%ﬂ %%Ctlve a®nount of at |east one
conpound of Structural Formula I, Structural Formula ,
or Structural Forrmula |, or a pharnaceutlcal sal t

t hdpagmeferreq gmbpdimeat, ﬂ%‘-“rﬂ%@ﬁ%@ﬁﬁ dirggied P £gBpOUNdSs represented by

thePﬁNﬁWﬁé§Hu&8%@?&&?hgnﬁ met hod of treating mal e and/or

emal € sexua unction in a rramml corrprl Si ng t he

step of adnmin of a
phar maceuti c IIy effective anDunt of 2| east
compound ructural FoRful a I, NudNUraR nula
or Structura Formul a /Nor a phar ceutica

t her eof . In not her dlne t, the present |n entlon
is furt ﬁﬁ_ﬂ np )

Struct ah Fagynu truc uraHﬂF nu , OH o
Structural Fornula IP, or a maceut i caf=sal t

thereof, as a nedicanment. In ther enbodiNEht, the
present invention is further reKated to" use of the
compound of Structural Forrmula I, Structural Formula ,

or Structural Fornmula I, or a pharnaceutical salt
thereof, in the manufacture of a nedi canent for

tr @wdiphgrrmesﬁmayly ateeptable $adis tearbefdwhersin t he present
i ted t
compodhi biitee Pl Sleaif A A8 G P Bras Yt e, Val,

1, or S&ngﬁyﬂg&fﬁ@rdﬂPﬁél or a pharmaceutical salt
thereof in the manufacture of a nedicanent for

treat Rhds &, a@@)ﬁi‘lﬂéﬂﬂ(?)(@ézh +6Ha no{O¥CEbhotiHeMIDNE:

Compound 1 e §Redat Lt AP 1 S T e
or St r ualiprépionyd) Nilafer yIENOg utir By romee BN b @}r?'IS al t

thereof, in the manufacture of a nmedi cament

treatlng sexual dysfunction. The conpounds of the
present invention also can be effective in treating
and preventing diabetes nellitus, and nmale and femal e
sexual dysfunction. In addition, the conpounds can be
associated with a nore favorable safety profile than
conmpounds currently used to treat these conditions. The
terns used to describe the instant invention have the
foll owi ng neani ngs herein. Wien a conpound represented

~



to a genus of bicyclic aryl rings having 8 to 14

carbon atons that are bonded to a sul fonyl group.
wOR@SH00889 ani no aci ds are indi cated by parent hBGBES2004/016625

around the amno acid and the nodification thereto

(e.g., (4-d - D Phe)is a 4-chloro nodification on the

D-isonero f phenylalanine). Wth respect to noieties

depicted in Structural Forrfula |, Structural Formula
I'l, and Structuralygormula I, the single letter
desi gnati ons, ar s degf i ned do not ref®r to single

letter am nd'"\Zci s colfrespondiny to those llietters. The
letter "D p@ bowe- N oned3- t er
abbrevi ations, M. g., "D/Phe, "E}eans"'t he D-forfrof the

am no acid. Wen the single letter abbreviatiomis

used for an am g acid, a"d" wll ecede the letter
to designatethﬁ D-fornof|f|the am ngjacid (e.@,, dF =
i i has

D-Phe). An " i |
been nodi fi é’@?by duci ng the j-'agbong}: grodp of the
Cterm nus tacw, nmethyl group. Am no aClEQholCs are
denot ed h>yt he general nonenclhature "Xaa al cohol %™
wherein Xaa is the specific amno acid fromwhich the
car bonyl group hag| been renoved. To illustrate, "Ser
al cohol " ha tureH2N- CH(CH2g H) - CH2gq H as
opposed to the ino acid structure of

H2N- CH( CH2COH) - " Si,ivglegeibond, " as used herein,

refers.t tr a C ain am .

ot drais ThavBeat e tecH OOy SRS ol P

t hat RAf @PITHArAH1Gr bfaneh&Palkyll BeiIhat position such

that the carbonyl adjacent to that position on one

si de and e amifle adj &&ent t hat position on the

other sidg forme@qpepti de bondewysp each other. "*"

nmeans th botif the D- and L- {isoners are possible.

"Ac" refers to ggetyl (i.e., -QHOCH3). "On" refers

to orni HiNne. " s" refers to Yagpocysteine. "hArg"

refers to horrq_mgi ni ne. "Lys('_iE r)" refers to

l'ysine(N-isoprépyl). "Cit" refers to citrulline.

"nLeu” refers to norleucine. "Me" refers to nethyl.

"Oved iy @flePsortd net hoxy. "Cya" refers to cysteic acid.

" Dap'l'nirsqfc?rzs to di am nopropionyl. "Dab" refers to
utyfyl. "MC4 agonist" refers to a conpound

di am nob
t hat pligsoa2finity for the MC4 receptor and results in

or galt Sl CEOMLaPRG! TR A or  Assaye

neas i ff @,LEIBI?ﬁk{h i lof ri¥difoebhd known in the art. The
term"selective® neans having an activation preference

for RS eeiNRy), FOHeglypinol, -Sardtrod¥Har-Lyetep s -Rei-ObL can
be quantified based on whol e cel tissue, or_organi sm
25 =

I
assays -Wi-Rio-QBadrstRrat QHr-degPherNEe r G-V »or -OR,
Sel ectiyi i ri at i;son of EC50
val ues ‘gff&%(ﬁé§?2%g(§4an gg{ag gglgégr)ag];délienced.
"Pharmaceutically-acceptable salt" refers to salts of
the conpounds_of the Structural Formula I, Struct ugsal

- Fprinipher ergbodimenis thepapsepbinYEITEPT 1f Hipcigddo compoun
oSSR ) RN i B TRATRL Bt B Ribmaten oL

Rs=Apg SWaiGhal, RuyH;, Xad, inosl, pE11 drel RedjIdiis dpeaificaiiy excledaht
invention with a mneral or organic acid or an organic
or inorganic base. Such salts are known as acid
addition and base addition salts, respectively. It
shoul d be recogni zed that the particular counterion
form nga part of any salt of this invention is not of
a critical nature, so long as the salt as a whole is
phar maceutically acceptable and as | ong as the
counterion does not contribute undesired qualities to
the salt as a whole. A pharmaceutical "acid addition
salt" is a salt forned by reaction of the free base

Y 3 o Y 1 o I a1 o ' oy I 1
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A pharmaceutically effective anmount can be
adm ni stered prophylactically to a patient thought to

wheoosuesept i bl e to devel opnent of a di sease orPCT/US2004/016625

condi tion. Such anmount, when adm ni stered
prophylactically to a patient, can also be effective
to prevent or |essen the severity of the nedi ated
condition The dosage regidBn utiIizing t he conpounds

O BB ERER chSLR0c b2, S kb 3058l compopnds o

SuUth§WFdHhuﬁ£MPr'ety of factors, including, wthout

mtation, the route of adntnlstratlon t he prlor
medi cal h|§Fory of The recipi ent, tnEHpatnolo ca

condition gr synptom being treated & severjty of
the con 'mn/synptontbéing treat ot ge and
sex: ofqt'!;I reC|p|enN tient . ver @flﬁ

under st ood that t heyt erap t|c ose d@ nis ered W|H

be dejer Ilght
of the mele@ant c rcgnsta es. Hzeperal E ah ef fective
m ni mrum dai ly dose of a co d of the ent
invention will exceed about 1nmg T IIy, an

ef fecti ve maxi mum daily dose wKI | not ed about

1000 ng. More preferably,\an effective mninumdaily

dog@ Iiﬂahha&@ubmy/&@%ptabl@ld&hé) tl(b’iedmwﬂetéu’é 0 ny, nore
preferab%x bet ween Most preferably
Wy

an e écEin&lm Mmfﬁshdéia, leo%"br Sen Fropder leg ¥al. dire; Vitis, Ty,

peptid | n .W || exceed about 2
g/ kg an FF%ﬁE %;3%% H#E lkg ng/ kg. The exact

dose R!’ﬂie/ -H S CYO)CHEY- @@d)(OHa)lasCCHtf da(@xCHL) hNEHENH)NH,,
standard practlce in the nedjcal -

" doset i TyaBiArggy At HarBelprg-ogtucop I%Y%Xrg nf>f .daqmiyob“tyryl-’
d -

ar aduai 15 AilinBpteBPE K- fopi R NBAAR, iAol

t her apeNtmethgl- Tyﬂ\rg-s Noglswrybd'yr-Rrg-, desucoinyl s eAngay

b t

adm n SRasCaNHC Oy HERHR G RS ORI R -

an i ndi g6 dp ﬁgi;zdmok/a @- 0?8%6alﬁiflchﬂbﬁnﬁaﬁl@éi@l§hﬁonyl,

cl ass Nhnnalla mmal 1 & i ncl udes humans,

monkey sCsﬂu biopelicearsisulfonyl) ph@}yldéﬁzbéf,@émﬁaé?m hisyelics
sheep, m ce, and rats. The attending
phyS|C|§7 @Fﬁ§qéﬁﬁh ry skill can identify humans who
will benefit fromadmnistration of the conpounds and
conpositions of the preterit invention. The term

ani e

"patient” include NH n and nonghuman an
compani on ani

animal s, and | abo

"phar maceut i calN"wh herq%n asHan adj ecti ve

and c tsTand the |i
nmeans substantially non-del.eterious to the recipient

patient. , A ph ceutlc%jly effect Me anount of a
conmpound of Stru tural la I, ctural ormul a ,
or Structural /Jiqu e used reparation

of a medica 8f ul or t peathihy metht 0SS,
obesity, diab s and mal e and fenal e %ﬁxuab
dysfunction. FoPnul ation: The present phdrmaceuti®a
conpositions are ppepared by known procedures using
wel | -known and reaffi |y available ingredients. Such
procedur es nm#e- e.g., conventional m xing,

di ssol vi ng, granpl at, dr agee- maki ng, |evigating,
emul si fying, endﬁpsulatlQ%argﬂtrapplng or lyophilizing
processes. Because conpounds of the invention contain
an acidic noiety (i.e., carboxy), the conpounds of the
invention may be fornul ated as a pharnmaceutical base
addition salt thereof, e.g., as the sodiumsalt.
Simlarly, because conpounds of the invention contain
a basic noiety (i.e., amno), the conpounds can be
fornulated as a pharnaceutlcal aC|d addltlon salt

o " . N R o " o
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ti mes per day, or by continuous infusion. Were
delivery is via transdermal forns, of course,

W@aivs/0s8Y ati on is continuous. The conmpounds OPCT/82004/016625
present invention can be adm nistered by a variety of
routes, including the oral, subcutaneous, topical,

parenteral (e.g., intravenous and intranuscul ar),
bronchial, or intranasal rdutes. "Continuous infusion"
of ape u of. S ' I\O fers to

cont Ro ﬁr%g 'parze'rll\tngiri?ﬁ&g’ %felrd)@};(% ??é‘g%gg’ti de to a

pat i ent-NITy2C(@)CIe) RESORHL, ott-Olat NFe, THANER] st rat i on
via continuous infusion may be acconplished b but is
not. | | HOdGoHs-CHet P YNH-aonGHp: (sl CXTHHIC DY
pessasd Y, ~LFa I el~dr OGal L
B & B OSEF SRR peAfhER ity SRR HO-gr

oi nt Mer(CH,JCHNH(CH,)ge R (QE) PR °*SOENEX 255 Be,

subcut aneous, intranuscul ar, intraperitoneal,

i ntravenoq¥, itacerebfal, orfntraarterial

adm ni stration. (@Hpgnp del i veri(0g,m conpound of the
present i venti(on Into the bo may be inplanted in
the patiept's bodly. AlternativeHy, the patient may
wear a HiNp extekpal |y, being akhaghed to the
patient's bodyyw a catheter, jpgedle, or sone other
connective nearfs. Any punp tha&t is suitable for the
del i very of pharmaceuticals to a patient may be used.
Exarr%FSe(i ]i’acg"u%e punps such as those disclosed in US
Pat . RNR: a $hed9PeidBLC, fhibfilRtaryis @ bi oconpati bl e pol ymer
system cont ai ni ng a conpound of the present invention
and weakilvgiZ;ng the peptide over time. Exanples include
mcr ossogerf,s, m crocapsul es, nanoparticles, |iposones,
a hy%i‘o &% or other polyneric inplants. Preferred

per i RYfs M OT, - bir¥ightordfrarkBed i1, Phed§h Yenkylcbtide one
week, two weeks, and one nonth periods. |If needed,

anot he(ColdpdtHywQ-CHys del i vered to the patient for
cont [ i . gi neering a conpound
of tﬁgygﬁg’%g‘?ﬁ%@ﬂ{lﬁ%ﬁ&f‘%&ﬁﬁg@a prol onged half-life
wi | | RaissOTH g sOHL glytinoh NHABauSerd it ePrp-ojs-§ HO-3434
receptor agonist to the receptor. Such nodifications

i ncl uddQ@dhpfigat, HEhE .y, tFerlakoohel;, -BeoPesd alsokelc H.ywsPro alcohol,

al bum j ' chem

modi f i 3&?13%@%?%%&%?@%? bfaf e ?\ﬁizﬁ{}l'ri nki ng

fatty aGHASH,ROHNCHNRIENE of REGIhdREGIs 0}, Y BiRigh@8fbranched

ot her agents. The conpounds of the instant invention

may be d effectively alone or in conbination with

one or nore additional active agents depending on tlie

desired target therapy. Conbination therapy includes

afmrhmsthér prtfepred @mbddirhérg lof thehaesvae dhtdmivh a©sagpounds of the

conposi tiaon which contains a conpound of Structural
S&uctnzﬂl%ﬂauha,ﬂlswﬁlaﬁm%}s Eorong single Bpndivige ivpteentoR pisiFhor CHs;
XisI—i’ClanorWaH&I@i’sr ddiggf onal active agents, as well

ds adm ni $tration of a conpound of Structural Fornmula

I A pefarcsdiemabbodimemiiheludesaronipiounds of StruEarahFaamiula Hhorherein

) ach active e in its own separate pharnmaceutical,
W is GBI apshtar dt %tén}.\c\’/\ﬁég‘e%é%’éﬂ'a?reiﬁo%'% ~ R ik Pt Rrisd; and
R’is 1[5 ob®RH, a conmpound of Structural Formula I,

Stfuctural Fornmula , or Structural Formula III, and
oAmother praferredielinbodineht aftthe weveaentisclodes deompound of Structural

dministered.at, essenptially the sane ti -
rormglg h itesin K i€ et Rl ap Bratis fab oo MG 1 e
sequentially; comnbination therapy is understood t o
include all of these reginens. A preferred conbination
therapy for the treatnent of obesity is the use of a
conpound of the present invention in conbination with
si butram ne (or active netabolites of sibutram ne,
e.g., desnethyl sibutram ne and di-desnet hyl
si butramne), preferably with sibutram ne

. A a1 Y Y, 1
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"Ri nk-PS (Ri nk polystyrene resin) Stepw sesolid-phase

assenbly: 1) FnocCys(Trt) Fnoc protected am no acids,
WQo00s/0334 (Boc) DCC/ HOBt coupling 3) FnocAr g(Rof/pS2004/016625

pi peri di ne deprotection 4) FnocD Phe 5) FnocHi s(Trt)

6) Fnoc@ u(OQxBu) 7) FnocCys(Trt) 8) FnocArg(Pbf) 9)

acetylation wth acetic anhydride or PS OJ HH O HN

O O tBu Pbf TPA H2Q HS/ EDTIQ95/2/1/2, v/v), or

TFA/ | EQ TI S/ I 92/ 2( 4(
D Pref o BRI vBRar AR SR BB RC Pt Rl
Formula ﬂl@/ﬂére%l hy & @IIP ﬂ'HlQA thHnTJ]P § ¥ LoOWd® gepppunds
are exe ified onl he purpose of illustration

aAdothieo pterﬂenmi emlaodzmnml Qfeh@mvbmlcbn mdluddser domperunid @f Stmictural
n " pl.e 2 Synthesi.s, of . Conpopne. N 1:
Formulg Fe Jespi L # e Rt ARy 7 iR st e
pA%B?He? re@é‘ﬁ;&i' dhpshifentoran®liRedtionMindluddi @RERINGGR Structural

hat F u((lBu) and Fnoc-Arg(pbf) in steps 6 and
Fomleamme@nwm a}bsem;a moArguwdSZEum;anchéas@ sis of

A B AR50 BB EEThP Ly PEeS L SAgR Fichudss &icopgpund of
Struct&AD FBAndh FHaREeia OV @8 Gl R 'ti9 AprapEs, rhis 1Y p 1 1;had R’ is NH,.
exception that Fnoc- (Ju (&XBu) in step 6 is replaced
withe pmmlnv@uosenm Bitapgoginaiier] 90, there coppnoxnds Hpjed in the
Cya (Frnoc-cysteic acid) is added. In
peptide cyclization (formng the disulfide
bond) is carried out on resin using 10 equival ents of

S hest 1 st AT RS A ¢

follow?%%{:a[ | on

AT~ TyT=7re: CVCIorCvs-Ala- Hi SyfjePNe-Arg- 1T p- CVST-NH 7

g

exce nf on-that Frpe = cgcilgys-?;lls-D Phe'gr g"Trp'CyS]"NHZ

CnpC- (:I WOt Bu)—in-st ’an 2% C'&bﬁj@ﬂ'ﬁéﬁ? Q;{'S.-‘Alﬁ HIS Q,}]’hgﬁrg—Trp-Cys]—NHz

het ween st eps_8 an‘r)iqu’lzyﬁ%!@ﬂf%g -ys]-NH,
No. 4 - Ac- Tvr - Ar g- cvcl oSO ¥ENgEY [EyhAmwléls-gxPhe-Arg Trp-Cys]-NHj)

[r p- Qvsi - NH Can he nr pnaAﬁrilI}’fa@féﬁyqlfPlﬁds“ﬁ?ﬂ Iﬂlﬁﬁr?ﬁ? -ArgyTrp-Cys]-NH,
hith the exception that Fnoc- AFGYWS Asp-Higw®Phe-Ara Brp@ys]-NH,
bf Froc- G u( Ot Bu) i 0 st epA&TyrareeyckylCys-BeprHis&-Phes Ap-Trp-Cys]-NH,
hbet ween st eps 8 and 9. Exanpl ec8y@piftyh&in-HisoheAresbrn§as-NH;
No. 5 : Ac-Tyr - Ar g- cvcl orAvBu-Asgeyelld C3-Glhélishp-Bhe-Arg-Trp-Cys}-OHj
Trp-Cvsl -NH ? Can be pr epafedrgage Gys@intHis-ERiznol il Cys]-OMe
M th the exception that FniogsAgiryds[GysStl-HisstPbadrgdTrp-Cys]-NH,)
Fnoc- G u(QtBu) 1 n step 6AcHgbArgbydOIdSsHG]y-His@dtedrg-Trp-Cys]-NH,
petween steps 8 and 9. BExanpl-&rglySyltysehi-HisoPhéArPNEITEs]-NH,)
67 Ac- cycTl or Ovs- Asp- FASTyrir £BR-14CYs-11d-Bis OYPhe- Argbp-Cys]-NH))
Can be prepared according 10 bxaiibrydLeoiis PhEl@re-Trp-Cys]-NH))
EXCEPT Fom that Fnoc- AT g(POT ) 13 cPab[CYS B HR-oPh&ArdTrp-Cys)-NH]
FTTOC- "'\Sp s used | ”SNerﬂahﬁfryﬂﬂﬁ‘Evcﬁi‘;[@%Jﬁllslanh&k?gOTrBaCys]-NHz
—"d”P' e 8 Synttesis of REPAYVALY cy¥o[Cys-Met-His-p-Phe-Arg-Trp-Cys]-NH))
;\:; Tyr="Arg= n_.vu orEvs= prA'E“I‘?r—&ggydﬂ I'C‘f')\g-gﬁe-l-ﬁs = “NH,)
auuun i ”%cl'l‘ffr- %9&0%&3]’0%1] '11) P'hélgrg-Trp Cys]-NH,

+~m“ Q'A%ﬂu,yf\-n bgic: cIz Ser-His-D. Phe—Ar,g-Trp-Cys] -NH,j

T . ﬂ IU Fl'p CXS] NH2

P
- S]-NH2
hat Frmc-Arg(Phf) is nnAﬁT&bﬁrgrcwl@{Qyﬁ-V@l-Hxsm?heﬂe Trpvsys]-NHz
ised instead of Emoc- G u( %A CYlRiCECra-HispRhe-ArerFrp-Cys)-NH)
Bynt hesi s of Conpound No. A:D- -Arg-cyclo[Cys-Cya-His-p-Phe-Arg-Trp-Cys]-NH,
\c- Tyr - Ar g- cvcl or Ovs- A nAHTw-AePirtoSysCYa-His-p@Bhe-Aracp-Cys]-NH,

DRI || BV ==
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Can be prepared accordi ng to ExamgoE ys-Gluatistp-Phérdrg-Trp-Cys]-NH)
exception that: Step 1 Fnoc- Cys(Trt) is not used;

Froc-A n(Trt) is used instead of Finoc-GQu(OQiBu) in

step 6. In addition, preloaded Fnoc-Cys(Trt)-Wng

resin (Wang, J. Am Chem Soc. 95:1328-33, 1972) is

used instead of Rink resin. Exanple 11 Synthesis of
Con'pound No 10:

N Y . ~l o ~ o~ AN = ~ " ~R A
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P

enmoved under vacuum and the final product is
urified a s specified in Exanple 1. Exanple 12

wesioesss of Conmpound No. 11: PCT/US2004/016625
Tyr - Arg-cvcl of Cvs- Q@ v- Hi s-D-Phe-Arg-T rp-Cvsi - NH Can
be prepared according to Exanple 1, with the exception

t

hat Fnoc-G@y is used instead of Fnoc-A u(QBu) in

step 6 Fm)c Tyr(tBu) is adlded after step 8._

No.

30 Ac- Tyr - Ar g- cvcl of Cy s-F v-Hi QAD'-CPH CA@-GluﬂliﬁlﬁrD@thAfg'Trp Cys]-NH;

31 g

-NH2_Can_be pr epar ed accorciyelgl €xs- CE%HFPdI"r@ p{Phe}AterTrp-Cys]-NH))

32t

he exception that Froc- G dcegladCanGludlis-¢a@l-rifhe)-Arg-Trp-Cys]-NH,

33 H

hoc-J u(O Bu) in step 6. Broclly{EBtHis-{4sBruskhg)-Arg-Trp-Cys]-NH,

34D

et ween steps 8 and 9. Exasplydo[ClysSiwm{lideits)-0Phe-Arg-Trp-Cys]-NH;

35 G

pmpound No. 13: Ac- Tyr - AAc-gycCy BGINHiSp-PhesAdg-Trp-Cys]-Lys-Pro-NH,

36 S|

D-Phe-Arg -Trp-C y sl - NAR-cldICRe GhrtipaPRel ABCTHIOH]8gr-Pro-NH,

37t

p Exanpl'e I, with the exegppibddyhiaiCyE0RCHikbPhd-ArglgpQys]-NH,

nstead of Frmoc- G U CEBU) Nbu§HERy8lo[ Gy Hi¥ bPhSMje-Trp-Cys]-NH)

5ed DeTWeen STeps 8 and I N-%RAMScISCy BN IS-pPRe-Big-Trp-Cys]-NH,

npounct NO. —14. 3-guanidinopropionyl-cyclo[Cys-Glu-His-p-Phe-Arg-Trp-Cys]-NH,

L= TyT=Arg=CVCTOT VS~ Dy oty 1y BbIEy s GRI-FHY D Phdvag- Trp- Cys]-NH,

- P Ebdl €U~ aCToT Ur g5 &émum TN chelol Pyl Bt 1S pPRE BRLF Cys)-NH,

rat—Fnoc=He s UDC%C diandinopropionyl-cytIs[Cys-Ehustis DPhe-Arg>TryCys])-NH.

l

p D

URE ._mﬁiﬁétﬁl“ﬁfy'l'—civlgﬂ@s- B HIS D he-Arg—Trp-Cys]-NHj

-+ [«
=

t,' e Arg-cyclo] Cys-Glu-Hisch-Phe-Arg-Trp-Cys]-OH

b T b
& ~

O D
oo
@

& &
T W

Are=GrplplCVs-(Hli-His-p - ig b Cys] NS
- y - Trp-Cys]-NH,|

:lerl Lnstead of Fnpc- g_u_(_gﬁ',ﬁg* cl
nthesis of Conmpound No 1 gAc-Arg-eyrlal (Q)E H‘S\}EPh FArg-Trp-Cys]-OH

he- Ar g- Tr p- ('\/ql NH? CAie-Aygc $-Slp-His ki Ehi-Phe)-Arg-Trp-Cys]-NH,

kanple 1. with the excApAramclplas-GyklMedhy)pRhs-ArecTrp-Cys)-NH,

bt _used in step 8. Fmoc- LyssRuejcyrlalCysEip-HinePheAregirpo-Cys]-NHy

S3F

moc- A u( Gt Bu) _in _step 6. Ehapdigci®CysrtlndlsmPhsfArg-Trp-Cys]-OH|

54 C

bnpound No. 17: Ac-hArg-—cyclo[Cys-Glu-His-p-Phe- Arg-Trp-Cys]-NH,|

55N

net hyl - Tyr - Ar g- cvcl or Cys- Mat-Clt ayelBIORk G- His @-Phe-preclrpCys]-NH;

56 -

NH? Can be prepared accoer@i-eygolysElanisMe-His)-obh¢-Argt Trp-Cys]-NHy)

57¢€

Kception that acetyl ati on wWctienagebjQys-GhihNEbiPHe AtgATrp-Cys]-NH,)

58S

ep 9 1s not used. Fnoc- N- neilyglcydBICys-SluiHie ®-Paé-ARF Trp-Cys])-NH,)

59S

ep 8. Tn addition, FnocaAbMEVsipS—diSI8[yb-GRi-Bi® Phe-Arg-Trp-Cys]-NH,

Fnoc- G U( O Bu) 1n step 6. aAlxaiidyeloftds-Gyiline&Phé AR Trp-Cys]-NH,

61U

pnpound No.  1o: Ac-nLeu-cyclo[Cys-Glu-His-p-Phe- Arg-Trp-Cys]-Ser-Pro-NH))

s TyT=Arg= CyClI OT Oy 5= VET - Fi Sx 1, RS c1ffCFs- BIPrieY e N Trp-Cys]-NH,

Cambe T epar ed_accordi NG T O ¢ ATREI6[CYs-GH-HiS-piPhé-Brg-Trp-Cys]-NH,)

“’Epl romTt ”dN ('Z“ﬁb‘hﬂlmgﬁesdlfgrﬂfbsbe&g—&glbﬁgﬂ His-p-Phe-Arg-Trp-Cys]-NH,

NH;)

B raa-at

JII’JUUII

:;)V\bll\é g-na‘m ik enésgif IX amgl 4@))((0 gul?'r"l) E%&r%yﬁc{l’ﬂcg -Gllﬂﬁ-g s-p-Phe-Arg-Trp-Cys]-

U
Avr e P
o T y T T\ U \ %3 U =) A
67 Chn _be pr epariimslispzey, P

T CUTOT

;t'nn that _Fapc-Phe i s BUEFErEolC)
DC- (:l u(CtBu) in step 6 l:nT'}’FAﬁ%FY“ﬂQﬁgXS’GI&HI&%BhC'ATg“TYP Cys]-OH

bt ween st eps 8 and GyedmrepelelCyn GlyHis pbe-AreyTro &y s NH,

71N

D, 20: Tyr-Aro-cyclo[Cys-Glu-Hls D Phe-Arg-Trp -Cys]-Glu-NHj)

72 AC

- Tyr- Ar g- cvcl or Cvs- Pr o- Be-8ybARheycldiQys-GhypHiSpdhe-Nid?Trp-Cys]-NH)

73 G

hn be prepared accor di ng Acely=Aggoyobo[Cys-Giu-fHis-b-Pie-Arg-Trp-Cys]-OH|

74€

kception that FnDc- R-Sucdisyl-Tgeskgi-dyslbE3slGhfHis-p-Phe-Arg-Trp-Cys]-NH))

75F

moc- G u(Q Bu) in st eR-ghtary-TRCArEYdyelbBly3-GiSHid $Ple-Arg-Trp-Cys]-NH,

76 D

ctween steps 8 and 9.N-guxabiPlye AZZ-cy2¥dlEf3aSIu-31iP-Phe-Arg-Trp-Cys]-OH]

mpound N o0 . 21

Ac- Tyr- Arg-cvcl or Cvs- Ser-Hi s-D- Phe-Arg-T f -Cysi -
Can be prepared according to Exanple 1, with the
exception that Fnoc-Ser is used instead

of Fnoc-@ u(QtBu) in step 6. Fnoc-Tyr(tBu) is used
betvveen steps 8 and 9. Exanple 23 Synthesis of



Synt hesi s of Conpound No. 28:
Ac- Tyr - Arg-cvcl orCvs-Cva- 1 1i s- D Phe- Arg- Tr p- Cvsi - NH?

w@2W5l0e03py epar ed according to Exanple 1, w th PE&EUS2004/016625

exception that Fnoc- Qu(QtBu) in step 6 is repl aced
wi th Fnoc-Cya. Fnoc-Tyr (tBu) is added between steps 8
and 9. In addition, peptide cyclizationi s carried
out on resin using 10 equi val ents \of i odine in DVF for

2 h At rAnm t ANy af

At o a («lW) heo
- 1T CtC rouUrr T oTrpTTat ul C MCNAJI >3 UU lell IICOI O UI

No. nrmmlnrl No 29:
77_tvcl or Qvs- G u- Hi s- D-ghivenoxt-Jyrare-agdelCysiusienRhendre-Trp-Cys]-NHo)
78 brepared accordi ng t o Bsdmplles-dycloifysiGly-His-odkedrg-Troeys] alcohod

79

hat steps 8 and 9 are AonTytreig-dxlalfps-Gludlis-SPet AreJipsCys]-NH)

80

pf Conpound No. 30: Ac-Tyr-Arg-cyclo{p-Cys-Glu-His-p-Phe-Arg-Trp-Cys]-NHo

81

Ac- cvcl of Cvs- d u- r aacyPhes-Arcip{dysgsiaishe-Nidkp-LhenAdg ' rp-Cys]-NH)

82

pr epar ed accor di Ng At-TyEX@nplcr[Cys-CGhb-{ 1IVE-B-Hisp¥ PipAdg Aip-Cys]-NH-)

83

hat Fnoc- Arg(PbT) 1 cNGf-_Aigegtid[OysStieplisS 4 Examp) &rg32p-Cys]-NH,

84

Synthesi's of  CONRQu{ArNeyc16{€ys-66ir (G W 19ik)¢4-F-p.Phe)-Arg-Trp-Cys]-NH

85

5= O U- 1 S- (- F- R PRV IO Cls-GR@ MY Hig)- (+1b BH6)-Arg-Trp-Cys)-Ni)

86

repar ed—accor ding TR B3Rl &eidicyWohit Elﬁcﬁml@j% Gip-Cys]-NH |

87

frat—FmoCc=Ar QK Pof )A(J: KrgXyHO[

88

¢ g
PTG Pt Phe 5 1S o0 ] THEP e b F8 - Phe)-Ars-Tgp-Cys N

89

b Frroc=—DbPhre- I:)\allpl CI_XC,Tfyr \Qé I};a [IC}§ EP_H@L@H;}%MQ =Cys]-NH-

90

o+-Ers—Gti—Hi (4 BroPhe). Arg- P YS)-NH

91

e b mon i YEATECYCTO]Cys GIE(13Me HiS)
o o A Ty T O Me p i) (A BB Phey KegHi CI8 NI

v'\t‘-“' o

92

93

oo "Z\FB; w-Arg gyclolCys GHUHiS (4-MepnhelArg-Trp-Cys]-NHo
it hacAC-T ”1@[:(‘;&},— ﬁ,— 1544 -OMe-p-Phe)-Arg-Trp-Cys]- -NH|

94

95

\c- cyel or Qus- G Tx:rf*ga-mloﬁ.iys -G (Y leyHig)(3-OMerp BhG) ArgrfryCys)-NH
Fan he pr epar STyrAsgexgloHey s Glugl M His)1(3-Ohern Phehyre Trp-Cys]-NH

96

bxception that FrmcASTyrBEgpydahCys G (3Mp-HivraPhe g rp-Cysl-NHo)

97

ddi tion. Fnoc- 4- Br A ThATg-gyclpieys-Glprés-Merhis)-p-Phe-Arg-Trp-Cys)-NHo

98

bf Fnoc- D- Phe.  Exanpcd yg8areSeyeidifexsiGu-GF-Menpisnrnibe- ANg-Try@ys]-NH

99

100

hc- cycl or Ovs- G u- @ellbyr-Bi ssayrldPfies-Qp-gL-Tanpyd-Sisy-b-Phg-fere GaprCys]-NHS
pe pr epar ed accorigitygAtgecyElcd@p@u-11-beppyi-n-Hishe-Phocseplirp-Ops]-NHo

101

that Fnoc- 1- Me- H s AcsTynaeglcyato[€yse@lul-Borg-Hispd-Phd- Arg-Trp-Cys]-NH )

102

Foc- Hi s(Trt) . FABTyrAagCiibCys-Glusll-@prablyil-alapuiPhd-S@-Trp-Cys]-NH,

103

Exanpl e A3GyrS B RBHTCS-C-(4GoRgaaLIIindihzol 25/1- Ala)-p-Phe- Arg-Trp-Cys]-NH

104

C- CVCheurhVarp db{¢Ys CrbRh@n AL 1k izl S)l-0 AV » PROANH ri-B1]-NH

105

Pe prepar ed_acCOTQITIB Aty EARIGIu-B-py¥izinb- AldV8 PRX & Plrp-OLk]-NIL]

106

nat  FIDC- Ta¥ S4,BRG kydd}8ysFRCB T, 9 4 Lol BSRH AR b Phe-AR-155-€]-NH

107 -

FIToC- 'ﬁ%g' yx"’ zglrg)cydloTC Rfdu 4B ?PZ h 'ﬂ'm%&l%%llﬁ D. A'E?f BIPRe- ﬁrgdf‘fp -Cys]-NH ;|

108

Pyt A?ﬁ’&r%[g hycﬁﬁﬁ Y (1' %nzy'ﬁ)l 2,4-triazol-3-y1))- Ala)-D Phe-Arg-Trp-Cys]-NH )

109

l'“’ XQ‘TﬂlryArg-gfclo]@y%' G'l_l.'l ®- (tr be: ﬁlﬂ 24 ﬁ"ia‘iql‘? Y])-D- ab p'f’né)Afg'_’h'p Cys]-NH;

110

Doeaoti o tpoy - ACTyeAr cyclolCys Gluth-(2-filtyl)-Aia) B Phe Arg-Trp-Cys]- NH

aveoant o ~An

111

"WC'J;' on—that Aqa"b-ﬁA‘rg-pycf(J)It‘ys- l‘ﬁ:’(ﬁ-(tmen- 2-y1)-Alag-DPhé- Are-Trp-{ys]-NH

e Ar

112

= =" LR EAAY)

bt
(J::,;r hesis ancﬂ;yﬁm d]‘_uf(B-d% thlazol Zf-yl‘)_' IAla -D'Pﬁe- g—'Iprp Cys] -NH,

113

I L pr nm nn\/l (“A-Cl‘ﬁf‘ﬂ"“iy [S

114

han be pr pnnr ed nr‘r‘fw‘i’imxﬁrgr—%}’ﬂ_ﬁﬁ_é‘G

115

bxcent | on t hAﬁMﬂ&;cyglo{Q/SMP Hw?hepéqg E rPrCyS] %(%ﬁmqeﬁhwmethanol

116

step 9 is carried oubctAragysialGys Fhedrer TrBys]-Ser alcoho]

117

nst ead of aceti cAef MlV@ECd/elO[CERﬂ‘DHé’DQ’QC ArngrS\‘Em]ﬁ%‘si@{z)e-NHz

118

bf Conpound No. 38: NAtRywrArg-<cyoladCysr@y-&lis-p-Phe-Arg-Trp-Cys]-Glu-NH |

119

Ol u- Hi s- D- Phe- Ar g- TAp-T@yAT g-dield [ GaiGhbHisprPbg argesthp-Cys]-Ser-Pro-NH

120

accor di ng t o ExanpAceTyt-Argacydio[CieGlasttiepPledNigTHaCysh$egrodicoho]

121

—ioyienlesy l—fo

S not carried out.Ad-Myrad@HdytloCys-Gluelis-9-PheS Argallrp-CEQHL gePro-NH.|

122

M tTh butyric acl d/ARGH-KRtyclopSsame Hadn 6@k d-Trp-Cys]-Lys-Pro alcoho]

123

annydri de. Exanpl e AUry2WaEREQo[EyOG1uTasmPnet s Fieh-Cy3 PArg-Phe-NH,

124

N-valreryl - cycl or (WS- U- TA ST{r-Cil8c0fs-6ld-His- B¥hd- AR Tep-Cys)-NH,

_anm pe prepared according 1o Exanpre I, with the
exception that step 8 is not carried out. In addition,
step 9 is carried out wwth val eriani c aci d/ DCC/ HOBt

i nstead of acetic anhydride. Exanple 41 Synthesis of
Conmpound No. 40:

3- guani di nopr opi onyI cycl or Cys-d u- Hi s- D- Phe- Arg-Trp-C

R | Al WS =r1 .



with 3.0 equival ents of
N- a- Fnoc- N- b- t Boc- L- di am nopropi onic acid activated

wowaok/oBd36%Y HOBt . The N-term nal Fnoc group i s rPODUSINODY16625

treatment with 30% piperidine in DM. The free
N-termnus is treated with 5 equivalents of acetic
anhydri de and 10 equivalents DIEA in dry DMF for 1
hour at roomterrperature 1Resi n cl, eavage cycl i zation,

| NO' Ild 'JUI I fl \JCllI UII Zl: : :G.IFIAIE‘: Ulél':-\da:hl ||/I/EII\C[||}J| |y J..
125 |ac- Dab- cvcl or Ovs- G AsBr-Ci-cysiqigys- ﬁi%lNe'H@ﬁ:Phehme%’sl-NHz
126 be prepared according t#éc ‘E}K-héﬁ’ﬁicl?lfiCywltlﬂ{l%h@E-Arg-TrP-CyS] -NH,
127 bxception that the Akcefyeyisp-hArg)-cyclo[Cys-Glu-His-p-Phe-Arg-Trp-Cys]-NHj

128

(3 u- Hi s- D- Phe- Ar g- Tr p- CyArBsirysicsclelOys-Gludhs-ebBhepdrg Arp-Cys]-NH)

129

aceti ¢ anhydri de, but i ns¢-&meSanicydiolGyOGiedlis-nBlicetdrofys]-NH

130

N- a- Fnoc- N- g- t Boc- L- di anAdiDyhOw alicydol@gd-Gludlis-b-Diset 4g- Tvi-Cy3]-NH,)

131 HOBt . The N-t er IN-fuatinyFTRCAgH-GIR[CyS-GIeHRWPHe-AYE-Trp-Cys]-OH]
132 freatnment wth 30% pi peridine 1 n PMio[hdy3dHis-bBi@-Arg-Trp-Cys]-NH|
133 [Ftermnus 1s treated Wih 5 equl VakBmcss-Als-03GehLCTrp-Cys]-OH|
34 pRhydride and 10 equi varents DX e Hs-lsY4 PWPhE)Ohrg Frp-Cys)-NH]

135

Oour—at T oom U eNper atur e, HeShpclﬁh@}@Mﬁg@,C]%E)Lms]_NHz

136

ATdpuT T Cation are carti eu oul 3% iinERaRRPR-Arg-Trp-Cysl-NH;

137

J. I:)(dllpl e 46 Dylllllebl S U\I wnpUlAd(&yéth}% 1s-DPhe-Arg-Trp Cys] -NH,}

138 I I° Lybl Ul L/yb \J u-= I_II N L)' I‘IIU Al g AC éYCLOt@é'HWMII&Ig- _Cys] OH
1o Prepared acoording o Exanply el b FETEPAL T Cys) N/
M40 Lo cad o tn oddi Mt A hC o s[4 T PHE)-Arg Ty Cys]-NH
141 B ok resin, Exanpl d-VSoR0n Hesarchonyl gy cloih “?ﬁé\i:'r?lm;& g-J5-Cys]-NH,
142 K Ar g-cycl or Qys- a ..quw‘aomamarbﬂpﬂ-cwlﬂh(éx;@s—mhﬁ Qﬁgr yEys]-NH)
143 br eoar ed accordi ng ¥ WCER@WC@W anﬁxﬁ&’ql‘P{h?ﬁdﬁﬁss}Pmrﬁﬂﬂ%CYS]-NHz
144 { hat Froc- Ar g( pbf \ Nﬁycgqhe@negaﬂ @nylﬁmlﬁbeﬂ Hip-p-Rhe-Arg-Trp-Cys]-NH,|
145 Fnoc-D- Arg(pbf). In addit |Mex@?ﬁﬁ}"go[b€y5§@éP‘9h%$r86W'CyS] -NH))

146

M th acetic acid anhydri de N-semzoyl- caéwthEdileafheﬂm&FmCﬁ] -NH,)

147

N8 Synt hesi s of Conpound-phimylbdfyryl-cyclo[hCys-His-p-Phe-Arg-Trp-Cys]-NHy

148

Ac- D- Ar g- cycl or Cvs- B-guanidgwpthpioAylgyde[hCSyisis-p-Rid?AGHInp-Gws]-NH,;

149

br epar ed accor di ng t o $paiifih®@alerylwyds{hCyseien Blpidigdinp-Cys]-NH))

150

hat Fnoc- D- Phe 1 n st eN-ghemyishHord @yAs[8C3Hi}-p-Phe- Az Gpp-Bys]-NH))

151

are replaced W t h Nq@RephiiaRnaANdodyiRGclbih&ysg{ip-bPhe- Arg-Trp-Cys]-NH,)

152

espect I Vely4phe i nemd& 4-9¥ 6 9S1) Ty Q6 [hORMBEHPEE-Arg-Trp-Cys]-NH,)

153

5S1 0. 43! Arg-cyclo[hCys-His-p-Phe-Arg-Trp-Cys]-NHj)

154

(C- AT §- CYCI 0T CyS= G U= H 5= D PNG; Ao Gy dibBc it o N Aleahp- D] -NH,

155 P epared according 10 EXanpt € I a, EXRcSs Pl PR ARE Pipys]-OH
156 ‘” wllpuunu NO.— 49 Arg-cyclo[hCys-(1-Me-His)-p-Phe-Arg-Trp-Cys]-NH)
157 A=A L,yu of \.,yb GuHrs= Reale Sl:pfﬁ'dﬂs ('I-Me- PRt A@'Trﬁ’éys] NH,
preTpal CU aCl U Ul UI [I'g l U E}\allpl
izg hat YaRg FrestA—ts—used—inst %uméfg%itmh yi?g?;ffggﬁ%ﬁ;g NNgz
E1 Cunthacic af Caroiind o ~ 2
160 o A cvol of Ous Chutisra 25 ﬂ@umclothys-HmPhe-Arg-Trp-Cys] -NHj)
161 | 0 S o can b pre; b PhegArg-Trp Cys|- N,
162 {yj th ¢ he_excepi-i-en:t_hat

163

A‘i"s'Tﬂ'g(??] -NH,)
1 i nstead. of Fnpc-D Phe Exa y&-&@c)&lﬂ[}} é~§1scu -Fhe-Arg-Trp-Cys]-OH

164

Compound No 51 Ac- Ar e- o\A9-Byefeg-crelpihflys-His-p-Phe-Arg-Trp-Cys]-NH,

165

Ve- HISVD- Phe- Arg- Tf - Qvs| - REDyryigicysipthGyadlisp-Rhe-Arg-Trp-Cys)-OH

166

Ac- Ar a- cvel of Qvs. - Ac-Tyr-Arg-cyclo[hCys-Glu-His-p-Phe-Arg-Trp-Cys]-NH,

167

3 u- (| - Me- D- HIsVD- Phe- Acgyciif=0vidis-(INB cohZalp- Hla)-Arg-Trp-Cys]-NHj

168

br epar ed _accordi ng t o Exanptegclb[hCpi-His-ithhe-Aeg Tompeniciamine]-NHy)

169 that Fnoc-(1-Me - Hi s)Acicscle[B@sls-His-($08pPhe)iAns Tpaenicflamine]-NH,
170 Foc- Hi s(Trt). Due tNohekdioylienploHOysHeh-Fhie-deg-Tipapeiiciltdmine]-NH;
171 froc- (T - Me- H s)cyclégahttnetL50nfLS clofhCy S EI@EHHe 288 THhPehi€ Jamine]-NH,
172 F he coupl I ng, NWJclohexaletRBAIR-cly MRHISRHisAhe- Arg-Trp-penicillamine]-NH,)

AC-Arg-cyclo[Cys-d u-(I-VE-H S)- - Phe- Arg- Ir p- CysSJ -

2 and

Ac- Arg-cycl o[ Cys-Q3 u- (I - Me- D- Hi s) - D- Phe- Ar g- Tr p- Cys] -
H 2 The two peptide-isonmers are easily separated on
HPLC. The absol ute configurations of the 1-Me-Hi s

resi due |n each pept| de are defi ned by tvvo d| mensi onal

AIR A~ 1 _ 1 = T o Y o, N1



10

Ac- Leu-cvcl or Cvs-d u- H s- D- Phe- Arg- Tr p- Cvsl - NH? Can be
prepared according to Exanple 1, with the exception

W0 b@s/0838c- Leu i s used instead of Fnoc- Ar g( Pbf PCT/US1084016625

8. Exanple 59 Synthesis of Conpound No. 58:

Ac- Lvs-cvcl o.rCvs-d u-Hi s- D Phe- Arg- TrD-Cvs] - NH2 Can

be prepared according to Exanple 1, with the exception
t hat Fm)c Lys<Boc) |s used114n step 8 inst ead of Fnoc -

No.

e ol D
Y\ I_UI) I:Aculpl T UU oyllllleNSUl WITPUUIIU I\IU Utﬂ

c.lyvcri r\r \ Ly e 1Y Dhao Ara T o ool NP

f‘\lf‘l ar( \lc-

173

Can _be p re na red_accar thﬁ@?oﬂhcﬁm B 515113 hgiAr g,-Tfpmgmcﬂlamme] -NH,

174

bxcept i on_t hat Frmé-phanylagtyrpyi-yyc s-His-n Rhecfrg-Rrpoepigiliamine]-NH,

175

nst ead of Fnoc- ANptepisylfonskayriaihCyeHisqyRhe el p-pepicillamine]-NHy

176

Conpound Né-bengesulfonamide)butyryl- cyclo[hCys—Hls-D Phe-Arg-Trp-penicillamine]-NH,)

177

A\c- nLeu- cvcl or Cys- A u- HWc-skEu-Birp{hysHisrpRie s g-TidHioni¢illamine]-NH,

178

be pr epar ed acC¥phbnyighifonyl-GiaoylothChs-His-i-Pheiig Taxesipitlantme]-NH)

179

t{hat Fnoc-nLe is used i nst eadio thioposiodM-PisFiFhk- ArdI THhes)-NH,)

180

b EXanpl e 62 Synthesrs o ConpounCeyt¥gfCy§His-p-Phe-Arg-Trp-hCys]-NH,

181

AC-TTCEeU- CVCl or Cvs-

cyclo[Cys-His-(4-F-p-Phe)-Arg

g-Trp-hCys]-NHy

182

CRVER S BSENVER (SR /-\rg- |rp Cvst=

SFT & bib &y NHis-(+Eiln B w)%é

=P heYs]-NH

183

(lbbUI UI "y lU EXdIIpI S J. V\II T

T HTe, EATRRG L P Pt Are T

Trp-hCys]-NHy|

184

o

and—Fnoc="Pro dll ll: Ubﬁ‘é cb’éldj§§s-151§’-g_4?f-BJPhe# :Ard=

rp-hCys]-NH,

185

-l PP
y FITOC=1TTETU 1

ACVEIS(Cys-His (1Cl-pPHe) Ar

-Trp-hCys]-NHy

186

X{Y-g 1t ||[r('.? s-ﬁlmﬂle- 1

X r%lﬁ&ys]-NHz

187 &

S ST

188 |

ATgeCy ﬁQKgs-H“ -4CLRP

189

T croT Ly ——

A

bf  Enpc-Ar n( th\

l:y

190

7 IOLCYES

1

53~ Ac-\Val -cuclor Cys-Gu- W@&CMCWH}S - -DR}Q)W&JLIWHQMS] -NH,

191

e prepared accor di ng to %mygomysﬂsr(ﬂ @ﬁ%ﬁ‘%ﬁﬁhﬁm -NH,)

192

hat Enoc-Val is used i rﬁ*@tﬁ)ﬁrﬁ%ﬁﬁiﬁﬁ@ﬁﬁ%ﬁﬂﬁﬂhﬁ% tm)rhEYS] -NHj)

193

8. Exanple 65 Synthesis of Cormé@xﬁ)(s'r'101&!!513'861415-D -Phe-Arg-Trp-hCys]-NH,|

194

- (2- napht hal enesul fonyl) -p_- ArgexsipfiGys-&isyp-Phe-Arg-Trp-hCys]-NH,

195

$- d u- Hi s- D- Phe- Ar g- Tr p- Oy slAciANkyciothCyb&lisor-Rhwayre Grp-hCys]-NH;

196

according to Exanple 1, wAtdTirites-eycoEslys-Slis-i-FhatArg-Trp-hCys]-NH,)

197

Froc- A. rg(pbf) in step 8- hndiaeedsbCyarbly-diis-mckheiAne-SipéQys]-NH,

198 ;

are replaced w th Fnoc- DAArg¢eIOmR ) Cys-His-p-Phe-Arg-Trp-Cys]-NH,

137, aﬂflérggr ed&eg’cor

- napht hal enesul T onyl chl ori de respect ively. Exanple
66 Synthesis of Conpound No.
NA(nretezredaemhqdan@ﬁ@i mqloml%)mmd@ﬁ&mmmdﬁ% 48, 52,132,

?‘ﬁ& %‘b@(&rﬁ’ Etug & E{nﬁp?’% ed Igl)%sxtgfﬁgnﬁ% 137.

AnotHeh ﬁiord:piéferfhd djﬁl}iﬂnﬁﬁlemtrincﬂtlws Soﬁtpdmﬂd eiumbea r1|3§7 fdendeeditry the

are replaced wi th

name W}q[EQYS'FIé%Bé’ £1A78r{ip-

]8%2” g

the prgsen? ﬁlvgﬂmngﬁldéssc

eresini1s swWo

en 1 n

washe

gq{{ %) %g}eglment of

55&%&%%21‘ QérloQéQ'isb ai‘et,%eSA@B Arg-

sever al

cyclo[@yseﬁluvﬂis#v—ﬁhquﬂ“rp ThyshiNHEz.equi val ent s of napht hal ene
sul f m de,. 10 equi.val ents 0 B and. 1l s
o PR ERRETSR Hyemiereit g BN 37 Bles B PHcH guppositions
compf(%lhgl alaleﬁs'%toﬂla )ébingoﬁi@éf' the pedePvention, or a pharmaceutically
di met hyl am no) pyri di ne). The coupli ng

acceptabhaxaltdherﬁef and @pbmaoelﬁm@lbfeatcaptabbmgnper ature for

tesin,i s washed a{]d dri.ed, Ex
en

%?%agersenb od&%o@ﬁ &r q%nt 1&yention relates toam arg&loed f(6)r agonizing

the M@4(récé@y&r Wlﬁ%ﬂhﬁﬁﬁn}sﬁ Qﬁhﬁ@témr?ge i £ p&het Q{ﬁeéa tHerdbSarfRective

Arg- Tr Can be pared accord

amou@«ﬁmmomppundmmeaeh@déw&wtml FhavuleeSpegue) formula I, o

h
StrucGiAlFp) En‘é.‘r%ﬁgd?ﬁ

it e an oxcose of

3- (4- hydr oxyphenyl ) propionic acid activated with

DCC/ HOBt . The cyclization and purification are carried
out as in Exanple 1. Exanple 68 Synthesis of Conpound
No. 67:

3-(4- nethylbenzoyl)propionyl
he- Ar g- Tr p- QIS]

— 1 A

Arg-ovcl orCvs-d u-H s-D-P
Can be prepared accordl ng to

R T T L T T " o
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Ac- Tyr - Arg- cvcl of Cys- G u- Hi s- D- Phe- Ar g- Tr p- Cysi - OH Can
be prepared according to Exanple 1, with the exception
W bas/08038T- Tyr (t Bu) is added between steps 8 aPdI/8S2004/016625
Wang resin is used instead of Rink resin. Exanple 75
Synt hesi s of Conmpound No. 74: N-succinyl-Tyr-A
rg-cycl of Cys- Q3 u- Hi s- D- Phe- Arg- Tr p- Cysl -NH Can be

prepared according to Exanpfe 1, with the exceptl on
that step

d h |
T BrPatiotnd P i B DA AN B
obesu}bﬁlt X‘ﬁﬁw l\becfb?nﬁ he- st& @fﬂﬂﬁn?s@erﬁ“lbhﬁ@hﬁnﬁﬁal in need thereof

glutaryl - Tyr-Ar -cy clofC
a pharma@unlchw]ﬂﬁ efifedPive -afuognt ©f at lggstsine Nlelnlpggm géSm@p@X Egrmula 1,

d I th { t 9
Strucr o For e eSSk e S Atk CRARTATTaE  ap eabfrefr”
aﬁﬁiﬂoﬂae@ @H%gﬂlh%t i é‘gfesaif fnEBtor l%lai@bdt@dl 1a€ethve eNtreAtRips
Exanpl e ynt hesi s of Conpound No. 76:

dlabeteer mblluttnaﬁyla ymma), gomymsmg:thgsmnpfmdmmsmégm themgnmpkin

need hipet PR R e ARSI ok BA Tk Gptpolhd Br boura
Formud 1 \S#uchRal FosiaRAI Or SEadtuel Fai‘mdlrallﬂe()r fﬁmhn'ﬁym(ticBlJéalt

i s added between steps 8 and 9. Wang resin is used
thereof.nst ead of Ri nk resin. Ex{irrpl e 78 Synthesis of Conpound

'\% mpé/er 'él'a%lokfﬁ?&l? Béi_ubﬁi‘ésgrﬁ‘{ ﬂx?(gntl(&reiatf\? to a methgd of treating male

and/ orﬁ‘éﬁﬁﬁi@ﬂuzﬁ@@@ﬂhﬂcﬁ@ ihca Eemnmble cdmprising thawep ﬂfsmimmmtﬁnng to
that step_ 9 not carried ouif Fnoc- ‘H%’ &B{jl
the mapmakinmeehiliseol pdparmacsicelly FHeECTHEATRQyIt PRLBP% e

Ofes trbdWal Formula 111,
Compdg@grqr}ﬂé éﬁte ﬁr&rq%&??%gsgﬁg%?% u?élzﬁgn purified. orglxua%'p eor 2

pharma€eufigalt fabisheyeaffl Conpound No. 78:

-Tyr- Arg- Ati D- Ph - Tr p- -
oft St AT PRFICD! EVBRO Saog AT R the B the
compcﬁfnﬁ%@%@ciu@al%%ﬁfa@ SlhittaNFdalI£11, or Structural Formula 111, or a
trichloroacetimdate derivatized Wang resin according
pharmiaceutighl salftthereol; ax@thedacqmemi- and Mayer, J. Org. Chem
6%( %‘#&%11%]? S.H-%en% Otgg’ br@elﬂ?l %Hﬁ&gfs fa ﬁélnre%a%e& {Bet e use of the

conv I ona manner

compdil of-SeRdiiflal BoimAlad; Stfuctdrbl Forsmra Bher M@ctﬁ'raﬂJFﬁiymlla I, or a
al cohol sequence. Acetyl ation of tHe a- a no gr ougb
pharmegeuticaksalf ihergef, e ananyiacreei 2 PeAAmS Heayngovesity.

pbxr%ﬁﬁ&%n%ﬁn&&teﬁy b‘é@ée%mrﬁlegl%s' mﬂw@l\ﬁeé @rthéuieocsfrthe
al’ room tenperat ure. "Resi n cl eavage, cyclization,
compditidi dfiStaictuwal Formubdl; Sitedtural Fersoula I heS'amtural Eﬂamﬂh éHx or a

pharmag GUical el fF 'eé%%@“%u“ﬁe ?{1?3"%@ Aok (5 irefne Gilbetes

melhtg{]epar ed according to Exanple 1, with the exception
t Fnoc-o- Arg(Pbf) is used instead of Fnoc- Arg( Pbf)
i fn sncsier@mbodiuentythe pBajent mv&n‘demmbf@ﬁh%wl%@fwst gusgnef the

co R PP S ESRRUREL P Pt or o

pharnfa@&utiR@] SR 6H iR ah Shifciuge &(ﬂff’@d&aﬂmenv\fdrhrehhﬂg sexual
exception that Fnoc-o -Cys is used in step 7 instead

dysfumdtioRnoc- QIS(Trt) Fnoc- Tyr(tBu) i s added between steps

8.and 9. Exa t.

adBe oY PSP s AL Ryl SRR ieete ifdeating ang
preventitg dabieh YIMtizeandmale Q@drwﬂzﬂd séual 8)’2sfuﬁkmo'ﬁ In addltlon the

yr-Arg-cvcl orCvs-Qd u- (I -M DHlsVDPhe Arg-Tr p-

comp@t;[dsngam:hﬁ agsecigedyrithed ra@@dawrﬁb ersafety arablle then C\RHPHH?%
Me- Hi d tep 5
curreri§CRE4 ek B EIREGGAE 11 20 i 1 one Frmcs Tyr (£ Bu)

i s added between steps 8 and 9. Due to the unprotected
side chain of Fnoc-(l-Me-H s), this residue is
racemneri zed during the coupling, which affords two
pepti des:

Ac- Tyr-Arg-cycl o[ Cys-G u- (| - Me- Hi s) - D- Phe- Ar g- Tr p- Cys]

;_4
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i nstead of Frnoc-H s(Trt), respectively. In
Naddition, Fnoc-Tyr(tBu) is added between steps 8 and
wW@®20080080389 t he unprotected side chain PCT/US2004/016625
of Fnoc- (1 -Me-Hi s), this residue is racenerized during
t he coupling, which affords two pepti des:
Ac- Tyr - Arg-cycl o[ Cys-d u- (| é\/b H s)-(4-d -D-Phe)-Arg-T
rp-Cys]-NH 2 and
Ac- Tyr- Arg-cycl o[ Cys-d u- (| - Me-DHi s) - (4- O - D- Phe) - Ar g-
Trp-Cys]-]Sffl[ 2. The two peptide-isoners are easily
s datertmsdisod td-iisCribeltiee missot mventtombavguhafollvang inebltiags
1-Me-Hi s residue in each peptide are defined by
herei.\\o- di mensi onal NVR techni ques with proper standard
&Wn%%xﬁzﬁ&rﬁg&ngg_@f){e%rﬁed BY AIRIcRir SOF oML StticRiral Formula I, or
Structiyeal Fpnnmadﬂdgas Inpor©itsarchue ¢hisal subgituddi,Ah may)exm in Tf

s QAT P BoERSLSASA et B SRR o it

knowfr i@ ok §bfed ﬁl tﬁb R (ﬁ)r &Hﬁfpl@ﬂh(‘élﬁh’tbgf&?h%%ﬂ @ﬂ/s{hﬂiiﬁﬁﬁﬁb and the
steps 8 and 9. nﬁ)] e 87 Synthesis o ound .
individpal enantiomers w1th1n each pair may be separated using methods farmhar to the

shlle@gm&y}n 1%%%%& i \%1’1? ﬁ)eslﬂgﬂJg?s %dez%st é%(?(r)l‘hg-rlgp c mpogna_s of
Structfigal Potmé&¥ad, SGustatadFésuld W; drid- Seudbhrd Bdfmula 111, and mixtures
4-Br-D-Phe')-Arg -Trp - -Cvsl - I NH2 Can be prepared
thereofccording to Exanple 1, with the exception that Froc -
4
i L e L
FormiadH-hrysxisttin diff@epeathble eoyforiatienkd ifoime) which may be separable.

.Fnoc-Tyr (t B i s added, bet wee s 8 and. 9.
Torsi g STRIPSTE bt TR g A Sheh g pINBeicSineTy pgnh for
enamfE ol bFEAE RIREIrEECbrdiy i, 1 AU Aaratbh efcitrrns

confoppersy Thapeeseytahwétips - i@cindes eah-danfyratioal-iBorRer0f campounds of
- g- - aNH 2 and -
suracil FgRmba: S G o 1y v Stma) Fommile I, ey

thereofJr p- Cys]-NH 2. The two peptide-isoners are easily
se arated on HPLC. The absolute configurations o f the

eompoyindsief Stiuctasal Hospulade Sav@tua@ﬁomulab@ and Structural

Fonn\ﬁl\ﬁ{] s&gént 2%7[1]%&18 ?%%ﬂ?%h%tege glﬁgﬁ Sxfc'i\%'é gach

zw1tte(fm7(tt0ﬁa>nﬂ dfieompaundiscof- Structural Formula I, Structural Formula II, or
Tyr - Arg-cvel or Cvs-d u- Hi s- (4- Me- DPheVArg Tr p- Cvs1l- NH7
Smc@éﬁ%%@%?&ﬂ%@efﬁs&hﬁ’& 0 Exanple 1, WIth the
©XGARLH ABhel1 b, ORGaAtler BERRNLS S Pnbahs S &Riht chai
I nst ead oe 1% ﬁfb Frrmc Tyr ( ?%2 3 efv\géer(lior
branchetcblpyidr&w(h@h Bavilx h bpHecaidorSyinmkewhish o$ ccﬁmpbtﬂlly] shtidated and

93 ” . .
syl o ContSy eyelgplo Tefeio@enisTeieh wEps e hypaeyben fine
having9 t@q'baﬁﬁm%&ﬁgr ad cch%\gm At drOrE@R R ictoalIt QetEﬁQo a

exception that Fnoc-4 he is used in step 4
straightrehiaged opbrangbed hydehearbondavingr|( toshc)arben alotsdwhishvigen

comp%&ézfy satura‘ffledd ndt unsugsnputeedg%gmct) Qgﬁ’tmsﬁs %]; leastrgjneu%eteroatom ” A

“hetepﬁﬁto]hf’f 1s4\litﬁo NCOBFdel Sofbulflr! “B-cH h%\é(récy@&ngﬂ%ﬁ&é\&@aﬂ
and nt hesi s of Compound

saturajee, Wmmgﬁ@wdm@@lmugmvm@ﬂ eayan QuEIsDYPich also contains

B T

straightSsrarthsd h&e&aﬂmtzﬁ‘ﬂﬂcglfQ mmoc?‘cﬂ:(aﬁf}t] )Jmay be used as genenc
Frnoc- 4- OMe- D- Phe is used instead of Fnoc- D-Phein step

4. Frnoc-Tyr(tBu) is added between steps 8 and 9. Due
to the unprotected side chain of Fnoc-(1-Me-Hi s) 5
this residue is racenerized during the coupling, which
af fords two pepti des:

Ac- Tyr- Arg-cycl o[ Cys-d u- (I - Me- Hi s) - (4- Ove- D- Phe) - Ar g-
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2-yl)-Ala is used in step 5 instead of Fnoc-H s(Trt).
In addition, Fnoc-Tyr(tBu) is added between steps 8
w@r@s30003Exanpl e 96 Synt hesis of Conmpound No. 1BQT/US2004/016625
Ac-Tyr-Arg - cvclorCy s-Au- (b-(
1.3-thiazol -4-vn-Ala -D-Phe- Ar g -Tf -Cvsl-NH2 Can be
prepared according to Exanple 1, with the exception
that Fnoc- b- (I, 3-thiazol -47yl )-Ala is used in step 5
modi e B O e thenth B ARG ARG SroubXREh R
carbowfl, Ghiopglndsilfonarhide. Eor dxample g (GeCoc@yiealkyloarbonyl” refers to

s s o B e B A s

deligh MRyl Rokpyridin-4-yl)-Ala is used in step 5
bon ei nst gad o¥ ?mlg H s(Trt). Ln addition, Fnoc- Tyr(tBu)

i A Y bimiclie eryl’s refoss 1® taocbrghreBhadysicerbo8 ridgn fised itage ther,

. 0 ound No. 114: Ac- S .
havingy & 1 BEQR Al S5 o REROUBSIONe. Ay Bisal o o o has
at leadt@fle RONUIBRALE A 85.Cof Cliridmbéte&laIRIaRYIL reféhsith aliéhocyclic
exception that glycinol 2-chlorotrityl resin (Barl os,
aromagih aingihaviegt oer, 6 atatn S whigholLidaqsoms ate heferoatpags An “8- to

Pr.ot Res.. 37(6) 1513- 20, ' ' .
14-migIRE] Bt nekhve B Eriodr i BaldRgbRR ing e
togeth@fi,-hl'ﬁymg/ﬁ’ l@é'ﬁt atcl>_|r_ns, as_ IE)?]st oger: aro_lr_natic ringi agd 1:24 heter_oatomts.h

cycl or Cys-d u-Hi s- e- - Tr.p- Cys1- 2- ( 2- ar ni nQet hox

) )étm&%/ benayldener ¥ &eéam&g“cy&}igrﬁ%, ﬁ'&réz@ﬁﬁlbéfeﬂ,heW?%g’l’ or
8- to %@%ﬁ:%&%ﬂ%%}i& H@kr@éx%égﬁygg%%ﬂz@teg bPamtituted with C;—Cy4

orotrityl resin , Gtos, and
straigiftarbraehed alkyl, Fn€Cl, Br, i metony gphenfe ben3T,(ehzdd 36120,

benzygﬁg([lr%gigﬁs %ﬁ%ﬁ@%&;ﬂ%n% _b@éz_?)é? f;e%leo%, ﬁ_a(%) Ibﬁ:y%l?co aryl, 5- ox

6-merbdle EHEE R Sardd 81-¢d Br-BeRiRrd WefdiR HevabaryPhy Bk Gei0ds
Can b e prepared according to Exanple 1, with the
generigxuehfiem o dessriby\a rgenues of substitupsésdon ansteerdundtioralngroup saach as

s o5 RSy P

ed wijh C- 1. >s
8 38086, Fehes B Eidls yvispifamy ” rofer
to a g% RF bickcliCud] rikhe Kavin@:8lib6il- &dbor?6mk tiitiafd bdrded tePsualfonyl
1. Tyr(tBu) is used between steps 8 and 9. Exanple 101
groupsynt hesi s of Conmpound No. 117:

AGx TV - - r - -
RS Ay sl ofhdniceihipbhbirla the
modifidagof ¥eegabdi(@p., (1 al-iPhe)ds ar-cidbwmaodificatidnyén thesiisomer of
Nash, Bycroft, and Chan, . Tet. lett. 37(15):2625-28,
pheHYS@%ye)'r SVith gespesidPaBaIelEs #H%Rteﬂé%%ﬁ.uc%?g#ﬁ}‘%“ ilézswtural
' ihBle 180er Okkighblors\Wed & Gefthed and d
Form@{g’ Eﬁi?éug&’mgﬁgﬂﬁrﬁgﬂj I‘Iﬁ;’gl}qu/&gle}c; ?Jr- Nl-}gﬁscén b e pr epafedan °
not refar ¢osidgledettar afinorplcalskormespdndigetoghosedeites. t hat Fnoc-
Bu)...l, S used prior to st.e Froc: Tyr(t.Bu) is
ad b et R srecbig s Bhue edlibBed A ER AT HEHER. €'sox
“p.PhE0 KRN the W ¥orth bPthe amino acid. When the single letter abbreviation is used
Ac- Tyr-Arg-cvcl or Cvs- G u- Hi s- D Phe- Arg- Trp- Cvsi - Ser-Pr
for ancenhiRR agidna A ewil pismedd thedeterdionigsigoate ke fasmiof the emino acid
bﬁg elgli:gpti on that Fnoc-Ser and Fnoc-Pro are used
(€8, fFHTHY step 1. In addition, Froc-Tyr is used between

StAgPSniing AR ofel” XA Rhfnd AdidRaHAS Beén MbdiERAMYUBELINE: the

120: Ac-Tyr-
carbomylgreymoghey s oanins to- Pyl BFgPTAFiDg sfcobels-aps denoted by the
| cohol . Can . [ 5 G I: t =% l . W .
senerfy@ERciabRP o R of EDSRE heRf Xl e sleciB AR i ol iouhich
the cafi®filyDgrovph@s bési iBnY@&dp 'R Wiaseate\fSeh alcoBel” has thei shatture
according to a published nethod (Yan and Mayer, J.
Og. Chem 68:1 161-62, 2003), and then Fnoc- Ser(tBu)
was added prior to step 1. In addition, Fnoc-Tyr(tBu)
is used between steps 8 and 9. Exanpl e 105 Synt hesi s of
Compound No. 121:
Ac- Tyr- Arg-cvcl or Cvs- G u- Hi s- D- Phe- Arg- Tr D- Cvsi -

s ~ a e o o o o a p— I T
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configurations of the 1-Me-Hi s residue in each peptide
are defined by two-dinensional NVR techniques with
wWEe@psme0033¢ andar d peptides and controls. Exanpl BC/1I82004/016625
Synt hesi s of Conmpound No. 126:
Ac- Tyr - hArg- cvcl or Cys- @ u- Hi s- D- Phe- Ar g- Tr p- Cvsl - NH?
Can be prepared according to Exanple 1, with the
exception that Fnoc- hArg(P is used in step 8
- fdio ded
et B AR é‘?& oo afkiitbelude 8
H,N-CBiteHeQH)OQOMH27: Ac- Tyr - (I

b-. cvgl of d u- H| - D- Phe- Arg- Trp- Cys1- NH9 Can
Emgg%g %?c‘%a Bﬁﬁ%}ntf& eéﬁ%ﬁféu%urwvrﬂqeﬁ B0LSQNEIN BFAMINO
acid att ﬁﬁtspgﬂﬂ% oQﬁBf‘r AGERka { {(§s1 ng)dtﬂ?{‘ﬁ‘rﬁ ?:@ﬂ-so acid is absent from that
Fnoc- Ar F in step 8 FBUYC 4987 USEd
pOSltlb@Bu@ldhatshe p&b&nyd raatlj chnEtcanhrat positich &Gy ohdside andthe amine

adjaogl gy g et ion 6 e, s Siie Fofmpa Sietiderignd cuith epshisvtsper e
aeevﬁféhﬁmh@&ﬁm Eankh L-Wédrherk HFe ;ﬁa&%&t ion that :

Frnoc-Lys(Boc) is used in step 8 tead of
Fr‘fﬁé”mfgl(sﬁbﬁ%tymg “BO)EBs) i s used between steps 8
an 13 Synthesis of Conpound No. 129 : .
Ac-é?g r%gﬁ%@n% gf Cvs-3 u-Hi s-p-Phe-Arg-Trp-C y
sFhCiA? efems fochamiceyateage.according to Exanple 1, with

t he exception that Fnoc-Ser is used instead of
Fn’ééfgb\rrﬁ’(%%@) hompasgapng. Fnoc- Tyr (tBu) is used between

ig%’ﬁlfﬁ)”af@%rsgto l%ﬂgﬁhﬁsép}épﬁy.m hesi s of Conpound No.

Athi[yrefMaltecynﬂhneQ/s d u- Hi s- D- Phe- Ar g- Tt p- Cysl -
g{qes{)ared according to Exanple 1, wth the
ex eﬁ‘t lHFRCyal is used instead of
an»fgfgi(gﬁ’gflﬂeth _step 8. Fnoc-Tyr(tBu) is used between
st eg/{ and 9. Exanpl e 115 Synt hesis of Conpound No.
ef\l-rsﬁm:Sdbmyd:thﬁrw Ar g- cvcl or Cvs- d u- Hi s- D- Phe- At
prepared according to Exanple 1,

{Ey]ap’r%erseg? é’ﬁfell ?‘Flf%hat step 9 is carried out with
s tpgp Nigferaty didhiftproprngpd of acetic anhydri de.
Froc- Tyr (tBu) is added between steps 8 and 9. Wang
r LAl feferytadiaminobtdpydf Rink resin. Exanple 116 \

oo cRiis et RO OO und s afipisy Eopbp G4 msapigy and

result%m Gmadunabletlﬂolﬁgﬁﬂni@tl\ilty il dells t tisSuX ﬁﬁpbi@ﬁlshﬁ onfal?ay the
O Bu% and Fnoc- Arg ébe in st ef)s 6 and

MC4 rte% Tt @ysyme%s,ugngoquc %%IV“){ areavdl knoyvn lnatbé’tivl ation
Wrhd
AL AR SR Bl BRI Yo
over O’Ewarmbptoﬂslv?hlsy [chm bsuplanﬁflﬂbhmdlmd witole ¢B tissue, or organism
cl.of, hCvs- HIS D- Phe rp- H Can be repared
assays i A oG 24l iy SR akat afseramed RxeomRgRison of
ECsp Valuet & the Yelbvant t&Bpfors féfefente@( Pbf) in step 8, and
acetyl ation wth acetl c anhydride in step 9 are not
uFharmaqsriiealiyt aiceprabie s deﬁemsmesahs of the yetnpburds of théep

Structlfi%ﬂ(\%g‘&]tl%g ?tlglc algﬁg‘laﬂaﬁlt gét&gl %rnraglséllﬂ that argElllbstanUally
non-to&i¢ab SidnsMats HTpic4t ﬂthmaD E@ﬁcaﬁ"ygica—é alf%’ §ﬂts%lad%s@§alts

prepared accordi ng to Exanple™1, e exception
preparedhby repgien ofithg (cqmgcp)mdm ofsﬁepareencmcntmrgwbhmmakoe prganic
n nh drlde n,step 9 . are
acid organt 911198?{1% mc qs&n §1u'<_;ﬁnsgft t“) Ia§1 19 e

tised

additionfsaftsreespeytively.t ])t sh(ﬂuﬁi lﬁpreZogtﬂﬂéH thePGhe &)ﬁnﬁuﬁj‘ BB@&teﬁén forming

used i nstead of Fnoc-D-Phei n step 4. Exanple

Synt hesi s of Conmpound No. 135: cycl of hCvs-Hi s- (4 d-p

- PheVAr g- Tr p- Cvs1l- NH Can be prepared according to

Exanple 1, with the exception that Fnoc- Gu(QBu) in

step 6, Froc-Arg(pbf) in step 8, and acetylation with

acetic anhydr| de |n step 9 are not used In addltl on,

p— 1 7~ . o p— o~ ~ o~
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Synt hesi s of Conpound No. 141:
N- cycl opr opanecar bonyl - cycl of hCvs- Hi s- D- Phe- Ar g- Tr p- Cy
W@ boosleo3@an be prepared accordi ng to Exanpl e 1PCTMIB1004/016625
the exception that Fnmoc- Ju(QBu) in step 6 and
Froc- Arg(pbf) in step 8 are not used. Fnoc-Cys(Trt) in
step 7 is replaced with Fnoc-hCys(Trt). In addition,
in step 9 acetic acid anhydPide is replaced with
cl op ane, carboxyllc id, ich is re actlv
a part of ¥y B! £ SVATUO8)F BEYY Ao sl nifiEre 59 Tonegss the S S% whole
is pha&ﬂac@%{)tg{] g@ﬁk&%@ﬁ@k%h%@ h&g ashia BReddPdRbHobESHtEbRE
undesnéd)dp.whaaemhbsawasamlhcdehQIs Hi s- D- Phe- Arg Trp Cysl -

éﬁﬁﬂ? tgéqdjia@iggﬂf S?ﬁx ?nggg bé/ 1'8?{3&1011 0% t‘\‘le free base

form JTTHR%: ogﬁ@ Qf Poﬂﬂi‘ulﬁ‘l %\Fithsa BhAneEutlaPSbid Uk ad @dsefiléd th the

'S USs in step 7 instead of Frmoc- Cys(Trt In

Encycmmdlami ﬂ?hamracﬁll@pam echoelogy, %thwfdfafm Svear Ié‘[?k ancblamgis t G-

Boylaﬁny§?1l y@%),qu"ggex elgi,oc @%Mpggﬁu&ﬁ?l &’25)3 rcl_iﬁcgaltvlg(;n%% of Drugs

and Af)gm'ﬁ&/&f '8 %@ﬁ&&lﬂfbﬁﬁ@ irﬁ]ude Buedip het lRiteSithBesketit) benzoate,
oun

benzem:sg @nasgéhﬂdﬁra@mwmf@@m,dﬁﬁ@ysethni@suifwéﬁ Aymgarptes. Oy
th
o g RIS APREAE ASETAE B I et
hydrokyaleanésidfdplafe) dilacitepmleates dnnlates Bdlaldﬁ:mnalfﬁyzﬁé;'ﬂ-m)andalate;
step 7 is relaced Trt ddit'on,
1-manqefaie; DgthancaRomAE: Aot ReRFHISERA L ohate; SppbdenssuliSnie;
phosp\%(t%}é%ﬁ@@% nﬁlc‘&gﬁgé’)‘sﬂlfa?e ﬁ%ﬂratm t&liﬂrateS aﬁ’(‘l F&@ﬁ%ﬁéﬁﬁif@ﬁ’ate

| sopr opyl car bodi i m de)
( Arlhhadnaoe)ahbtdﬁMc ndditbr’) salEi;samaltefoImé}i Igyrentciéan of the free acid

form QA CRHIER B EARa T Tithg BParHeswicy bass: weh aadgicrbed i dhe
Encydlopddia dfahaRBadengiear ?@l:}ﬁ@r&-rydkmat Spgéiﬂﬂ'@ilﬁfol:msmdhﬁﬁd hfut are

exception that Fnoc- ( u) in step 6 and

not llrﬁmrthAhg( pA¢ipm, rﬂlsthé@Olem@e dieghylaning, ethmeem@w(emsrpe
s used in ste i ns

magnsingrre Ly ikpaiy SR nd GRGaHERY Qi e gats.

WITHhB t&ﬁﬁa@hea(iaigﬁe@laﬁmﬁadﬂscth@ecbrdpomdas (gbndr&ally described by
pre-activated wth_DIC 3d||sopr ylcarbodllmde/

StYUCtH(%tFO{nlu Ay dbtBIGER ﬁ?é@ﬂl(aag tgllbas pell s dhe salts

g&r(‘;g d No. 145:
of Sucﬁ-cﬁ’e anozggj- cvcl orhCys-Hi s-D-Phe-A g-T f -Cvsl-NH? Can
b &hp terpefphdrmancanidaliy at@pﬁbdai’phean}s thatithdcarhier, dileataxarnpients,

t hat Fnoc- ) e and bf) in
and sq{ ytEpeFomPRIP IS G ROt FBpiaTt 5t 8 coatiiinn bedfoty
chmchl'l‘ﬂkﬂ@tgn%s 6TRE 1éAPieht thkreok N PRSHACE LAl EdinSds@iond of the present
acetic anhydride is replaced with n-hexanoic acid,
inventibm eﬂa pr@apwdeb)apchglum knowh ipitl@ art using well-known and readlly

laé:i ropyl car bodi i m de)/ HOBt
aval e‘ﬂ benzot ri azol e). Exanple 130 Synthesis of

O‘Tﬁ@%&ﬁﬁ ‘N‘éatlrilé’ﬁand ‘treat”, as used herem, 1nclude thelr %I enerally accepted
N-benzoyl - cycl or hCvs- H s- D- Phe- Ar H? Can be

meanmge,paer adlcsieirg-camefioretimy. andlagineg, pmvwmgw erczélxlziépz,ureﬂrmmng,

slowig longl o EPratbcite iRy B Sy EE RUBRA dofession, o

sequelthbRBf] defcribBBherdin( Trt). In addition, in step 9,
acetic anhydride is replaced with ben20| c acid, which
is pre-activated with D C
(1, 3-diisopropyl carbodiim de)/ HOBt
(1- hydr oxyl benzotri azol e). Exanple 131 Synthesis of
Compound No. 147:
4- phenyl butyryl -cycl or hCys- Hi s- D- Phe- Arg- Tr p- Cys1l- NH2
Can be prepared according to Exanple 1, with the
exception that Fnoc- Qu(QtBu) in step 6 and
Frmc Arg(pbf) in _step 8 are not used Frmc hQ/s(Trt)

o, . o - Y
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N- (4- phenyl sul f onam do- 4- oxo- but yryl

-cvcl orhCys- Hi s- D- Phe- Ar g-Trp-Cvsl - NH2 Can be
w@r@pansa according to Exanple 1 , with the exe€pUsmN4/016625

that Fnoc- Qu(QtBu) in step 6 and Fnoc-Arg(pbf) in

step 8 are not used. Fnoc- hQ/s(Trt) is used in step 7

i nstead of Fnoc-Cys(Trt). 2 step 9, acetic anhydride

is replaced with succinic a 9d anhydride. In addition,

ONEhd@EcasEd, Bfkofder8 0d 86ndfi bR fof Whlchbond¥duR@d b e present
t hephenyl sulfonamide is as follows: after the step 9,

inventiga aeasefuliis tregibng érclude @ORbesity, (A shabgtos anadlitals, anid(83 male
and/onérHal? WXSfI'ESHmis equi val ents of

‘0 equival ents of PyBOP, and 10

eqlBrMEHnﬁﬁ §'5refidrs Bb Eédicinglihy 1iRMihéddErhactile dedigledth @il i8&h P or
Wth a catalytlc anount of DVAP (

develpprany phiherpatholegiral sanglitinas . deam@eé@aéﬂm n'ghfr et porventing” is
le&hﬁ@"%@h&%lQ 'E(f %ﬂ\e\gl; thﬁtgg Sgﬁ’t% g(g (li‘a% fgt}lo?og%al

condlﬁym tahl dsteaminkd B9 mpeodical dx@gno]sﬁB
- Cvsl - NH? Can be

cl oth(%l &Fll s-D-Phe-Arg-Trp
Uy tltveéme@aﬁpmeanf thajjameuphef BGQIBPAYNGR OF salt
there&ihfﬂat P ericine bh cﬁ%gnﬁﬁi%taﬂ &fRE o E'Fx'illgstﬁ:c s'teq'{\ or Tmammal

anhydride in steps 9, respectiv
and/on gechpabla of tigatingythe mwmtcbsarﬂaedilemeabr ithress i eceghable of

asoniglf S G RO GHIACH SrrbrEs Hod prwBe ARy i PERES

admifkigerddgoRsaB %Eteﬂlﬂ@dfs@rdéb&ﬂi I)n thefrpd M Esederitdl dtfind Hﬁease or
exception that Fnoc @2@ f) instep 81is repl aced

condifipp nncﬂ:ﬁ@@hq)che;@g(mﬁ)cs q:s“bg,ecgsugl@&gnereﬂhdalth age, sex, body |
OB BGRP b 05 S5 A P R B e e

therapesmd dbgeﬁcamhlswredyﬁ U@mef ﬂhe rcSlE%ht éircli@nides. 139
Synt hesi s of Conmpound No.
Arfﬁ pharmagetsgdy effgecamﬁ@mmcanrqﬁ adyninisteryd rrgphyectically to a

patierit rtﬁ&%ﬁﬁg)c@é:%%%\ge %o ﬁe%m rﬁ 0} a dﬂe&srea(%rgzt%ng )ﬁg{ﬁﬁggﬁf Gmount,

Whenlmwletpsad@raplwmctwaébﬁemtpamehw caraaileo botffesiae.to bfbvent or lessen
addj tion, ng resipn.is nstead of Rink resin

the Ser!FW'aﬂ 413?1?3 W&Vﬁﬁ%ﬁﬁ@ﬁ%&? sﬁ%g%slagﬁ wedmen ghlizipg the w@nwnds of

the pr%&e%@ 1nZ/enE€ﬁ@{§F&EI%E4éH %Bﬁ@@ﬁb&hr%‘}y Garme Hﬂ:%mfal%?@eteng\ary arts,

Arg-cycl orh i sV p - Arg-Trp-Cvs
in viegyoftdreasiety off aQI@n@,augUldm, w_l@@ut limitation, the route of admmlstratlon

the e Riskand 4 b G5 e, e itelGaigh orfign 5 Syplom: being
treate@ XB € Bévedity bhik cEﬂﬂ%c{ﬂS}Mﬂﬁoﬂﬂ' Beind ﬁedﬂédi‘ dnd Ehesigﬁf%né sex of the
i nstead of Fnoc-H s(Trt). Fnoc-h Trt) is used

recipippisRabgRf- J1OWRNSE- ltWH(bPrlinﬁeISFPny‘ttbﬁﬁ the therapguide domdnnmstered

will b@ %@%H%& ﬁ%g% ?ﬁzﬁ?ﬁgﬁ % {hggl 15 %1% g'elevénsf 01rcumstances.

Fi@enefally Mo Htf&)wet hirimuasdalyeddss of aeeﬂipbuﬂ@@f téle presen t

t.he coupllag whi ch affords two p%tldes )
inveniipg, will gxcsef @paut Q.Ofmug Tyrigalbhan effeetiverpaxigum dailydagewill
not eX/t\E&ID_Qéé"‘ﬁE ;i’b(bD@%l%e G)l/[ore fera/lg] arkﬁ'ﬁeq}lﬁ/e mipimum daily dose will be
betwepe pbout @-05mgend SH mgeamré preferplaly desrkealo. I-Hg@ndﬁlmeng Most

e AB 1 ARG et e rad Sl o prsen

t
) S Wl 2RSS AL e

may b&(demt]glrwjﬂchtﬁch@ﬁadeb svitlpthe Ptapddvdpraatise Qv die-titdicaTarts o “dose
prepared according to Exanple 1, with the exception
that Fnoc- Qu(QiBu) in step 6 is not used. In
addi tion, honocysteine is used instead of cysteine in
step 7. Exanple 142 Synthesis of Conmpound No. 159: Ac -
Ar g- cvcl orhCvs- Hi s- D- Phe- Arg- Tr p- Cvsi - OH Can be
prepared accord| i ng to Exan'pl e 1 W|th the except| on

1. . Va .
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Synthesis o f Conpound No. 167: Ac-cvclorhCys-His- f

- cvcl ohexyl - D- Al aVAr g- Tr p- Cvsi - NH? Can be prepared
waewsnaizay to Exanple 1, with the exception t hBtT/BRINO4/016625

Gu(OBu) in step 6 and Fnoc-Arg(pbF) in step 8 are

not used. In addition, FnochCys( Trt) and Fnoc-(

b-cycl ohexyl -D-Ala) are used instead of Fnoc-Cys(Trt)

in step 7 and Fnoc- DPheianltep 4,

ectlv aml e. nt hesi s of ound No.
titrating e RRArEl: Sy STl ABHESARGE 1 SO harp R Rggand
r &,
R e H%&*ﬁ%&‘?*?ﬁ%éi?séfe%”%ﬁbs The desired
dose Iﬁay) be pregépieid)in mmr@@@o@ arrae dividedidesds admingstieted atoappropriate
cpenicillamne( Trt) and Fnoc-hCys(Trt) are used

interv stead of Fnoc-Cys(Trt) in steps 1 and 7,

r esngahinal ¥s arraiidsi lﬁ’r%a@ﬂﬁft ReS renfder S0MP ekddoML class

169: Ac-cvcl orhCvs-Hi s-(4 -
Mam@pli- Pieew/lass) anpleznmludeahumens ponkays, Beinpreapees egprillas,

cattledvﬂpaq»gﬁﬁge h%qpegg%s 8%}8’ W.Lh f&{]r {spé%e%ter?cﬂ{l%gﬁ%sméan of

ordind}9skiIP&@M. i iRty l@ﬁin'ﬁr\ifﬁo will Bér%lﬂﬁ frbnaddinifistrafién of the
Fnoc- D-Phein step 4, are replaced with

comppysis-and soEpasitians of tha presepventi@ys(Trt), and

F Oc . 1

RO AR o oA V5o
animaﬂ'lk @loigs ki@ cAtsgandfthe ﬁbﬂfbl, fririnl aamr'nalel aﬂ\:l-lﬁb@amrjomlpraimar ed

ording 1o Exanp t he except.ion that
Ele ‘?Pbﬁnsarepw@?awae gh&rfar BHEY ErSJﬁcthFéBea@S arrf'gstanﬂally

non- d@%&eﬂb%@@o thd Rk fitdy) . and Fnoc-penicillam ne(Trt)

are used in st ps and 1, respectively, instead of

Friophar@pselitically dffectiviel iamiomlt ofiarcosnpgund of Stractinal Formula I,

Smcﬁ]agg%ﬁfgtéarr @.pr{lﬁcr[gy Eormu a Tll%g%l( Be %Ised foF {he preparatpon ofa
medidalmedt GlefSPRITARMti AR Wt 188 dsbeksitkRliabetes and male and femuale sexual
(1- hydr oxyl benzotri azol e). Exanpl e 154 Synthesis of

dysfumgtigound No. 171: N-cy
cl opent anecar bonyl - cvcl of hCys- Hi s- D- Phe- Ar g- Tr p- peni Ci
'l am nei -NH? . Can be prepared according to Exanple 1,
FormMlatibn:t he exception that Fnoc- Gu(QBu) in step 6 and
Froc- Arg(pbf) in step 8 are not used. FEnoc-Cys(Trt)
St’l‘éﬁsprqpegﬁ fharmpgcgutical campesitippsare prepared by known procedures

using WRERRHMH Ph I]'@E{Hllr}" 85{15916 AP diORS: g%ﬁ(r&é&ures may 1a'lclude e.g.,

respective tion,”in step acetic acl
conv@mbyalnmoteng,sdlsmphng,@‘awlaﬁng; Y gepamtkars leryagdhmgyémul sifying,
re&cfﬂlvated with DIC (I,3 -
encapapllaggg,reabgﬂpgg}go%c}p'? B BEYSESSeSs.
é?%g%d%mwﬁﬁbf tRAAVEN A€ ad B2deYRSiIBS . 8., &drboxy), the
comphkmdsoif tlee tmventian baayyhe formhlatad@ps phasmapeptieal hage afdition salt

enC|Iarri repared accordi.ng to.. .
thereqi & S SO Pk, SERURTT B PR GO PROS il Bgjo pontain
basic %&ay@ @ndnﬁmcth‘érc@)ﬁq}afuhds CanBeLRrBuRted R Atphdfifisbentical acid

Froc- hQ/s(Trt) and Fnoc-penicillamne(Trt) are usedin

addition plé, €78 a A8 the, acﬁ@sq)@é& i vel y, i nst ead of Fnoc-

A5 ol s R ot e bR e S e AR M bficheca
compBiufd 8fthe YAt mMvehitib)Gvill usually be mixed with a carrier, or diluted by a

(1,3-diisopropyl carbodiimde)/HOBt (1- hydrox I -
carrier £5¢lope@ BYithin a catriery Jhsndhg syricy srvRsSS & e@@w&m hea

solic, Bl or BRI PHETL it ats e ki FRgIsEh i gy e
NH? Can be prepared according to Exanple 1, wth the
exception that Fnoc- Ju(QtBu) in step 6 and
Frmoc- Arg(pbf) in step 8 are not used. Fnoc-hCys(Trt)
and Fnoc-penicillamne(Trt) are used in steps 7 and 1,
respect [ veI y, | nst ead of Frroc- QIS(Trt) I n addl t| on,
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Can be prepared according to Exanple 1, with the
exception that Fnoc- JQu(QtBu) in step 6,
wo-ewms/08033¢ pbf) in step 8, and acetyl ati on w t hPEr/E82004/016625
anhydride in step 9 are not used. In addition,
Frmoc- hCys(Trt) and (S-Trt)-3-thiopropionic acid are
used instead of Fnoc-Cys(Trt) in steps 1 and 7,
respectively. Exanple 163 3mthesis of Conpound No.
180: cvcl or Cvs- Hi s- D- Phe- Arg- Tr.p- hCvsi - NHo Can be
activegpgredicall Hausorthe ﬁ@np%lmw@m@eﬂn th formiaiee. g 8 EPSPHIFiON,
nd Fnoc- Arg(pbf) in steps 6 and
SOluU%H’:\JrTeSFn me gélg&cety?ati on with aceticanhydride in
Sbéaplnﬁactaﬂ)ldmaﬁbn For exaidiple, (al’slerﬁﬂmgedtﬂ)ls éld'udopsj ar oleaginous
used i nstead of Fnoc- q%bsi (Trt) in ste : n;m g 164
suspegg)ﬂqa f58ube pgfpépj@%g}ggau € @ggersmg or w ttmg agents nd suspending
agent§ VPhOL l%ngieé’t ¢ ForB'uﬂ%xﬁ%l nxg‘{x}gbér 4 s6lu{iﬁ?{ 5&1 délg&s@ﬂ i?§ nontoxic

pr epar e cording to e l, wt xception
parentelna?lty deceptable diluenBuoy salvers} fep eSamplepas-asodiftphi in 1,8-wtawdiol.
Amo%tlhg Bg"é%’% %ﬁ%vgﬁlgfn a\éwﬂts %ﬁﬁtgttwagr dt{nljlp gxl ar%tv\g gtesr9 s?errﬁe ‘
waterEHPi‘ﬁJécﬁoE EDaclrfostitie v dtErStof ﬁﬂe&lfon BRI RinEet)s sbﬁltlon
1 and Fnoc-o- Phe in step 4, ‘respectively. anpl. e
and 1s1)3511<5§q¢hm§hkomﬂe ©dwpou g additiong sterile fixed oils are conventionally

Ar
eIy 8 p UL R e P Ehe P NG S S e s oeic
acid, flafbe effiptoye wh(the Btébaﬂﬂﬂ)n%f&ﬁﬂﬁé@éﬂbffbrrmﬂaﬁérﬁ ps 6 and
8 are not used. Acetylation vvlth acetic anhydride in

stldg compgunds; of epresent Hyantieny gnd ﬁ}ﬁf&mﬁ@%ﬁ@ ieqll y aeeeptable
salts, EE%C %_agh Bi%‘g%%g ﬁgoﬂepﬁ’és g §g£ ééi ?ﬁg{)ta):?lﬁfé%
compd€ifiosycuniesing @f)hz@nmpﬂumdllyleffedn&%mount ofa compound of the

Ac- cyc| of Cys-Hi s- (4- D- Phe hCys1- 3NH2 Can
Prese‘l!fé“b“r"é‘ﬁ’&r @ép%@@ﬁéwf@ﬂw %Pa? éaqtf tﬂ%ﬁ?ﬁ%’rt frmbrration vgth one

or mog@gl?aerﬁﬁe%%tlcgis g/ Cfl@&@&bl@@%l?f@ﬁ% éﬁn)%gﬁgﬁ& ma¥Qn§ﬁ§@§u§StMS such
as carFiersc diducdits, Bleire, fiavering @gentsisweatenorfs, Fabncam;s,' ss@lnhl)lzm,d

suspe&@?ag gmag,g\gqtgl%aj eg%t:%el ﬁ%fs“%sm@gfﬁng agents encapsuwgllng material,

antimRGoBINCAgRhfsy ﬁl&"oﬁ'{eﬁ‘ fofventiBha. adjuvafisg-Préper 6ad1atbn 7s §&endent
be prepared according to Exanple 1, with the exception

upon thegpueraf edmanistration phosen g5 disligsn IHATRE PRSHOBHERN eNcipients.

prn g Ehic EL SRt} S IR 515y By fercn o

the actitve pngkedigtt, WHich IRheomposidert the pﬂ’e@ém(iimehtiﬁhy Exanpl e
168 Synt hesi s of Conpound No.

ASoligdomn égxmlﬂ@goqw lrrslmowegs fabletpapdicapsiles Aqsplid

i EPOEORL S A 4o Pk oy M s s

solubﬂizexs Sispelingtagasts cbinders adbliet dismteg?atmg‘eiggbs(s and ﬁneapﬂulatlng
c-4-C -D Phe are used instead of Fnoc-Cys(Trt) in
mate ep 1 and Fnoc-o0- Phe in step 4, respectively. Exanpl e
1
Ar%gercm&/ ?:HI g@sfogjrﬁrleg%gﬁ’l?%‘mcm% sﬂs%@nmg)/nss Iem_ulsmns Syrups. and
elixirpr Epaactiveangrediinh gnayberdissopied of suspentied inea phecmpiceatically
t hat Fnoc- nste 6andaet | atian w t
cccepigbfh actigi Ay Fsiehly weiBh STy &reARE SAGERY of A g foth
sterild WRET By Stbrlfet &rgaﬁlc%wént ”Flﬁ@ﬁfj’e&szlé:fﬂiﬁm%ﬂﬁé)b bb @tenhzed for
step 1. Exanple 170 Synthesis of Conpound No.
exampleviy fiit@yion thsoygh-aFbaoterire pr irgs-Totgining fdterNpy tadnatm or by
prepared according to Exanple 1, with the exception
that Fnoc- Qu(QtBu) in step 6 and acetylation with
acetic anhydride in step 9 are not used. In addition,
Froc- hCys(Trt) and Fnoc-4-F-D-Phe are used instead of
Frmoc- Cys(Trt) in step 1 and Fnoc-D- Phein step 4 ,
respectively. Exanple 171 Sy nthesis of Conpound No.
188 Arg cvcl orQ/s H| s-"-d - DPheVArg T hQIS| N H Can

o R o o . p— o o oy
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Exanpl e 178 Synt hesis of Conpound No. 195:

Ac- Arg-cycl orhCys-Hi s- p -Phe-Arg-Trp-hCvsi-NH? Can be
w@e@sansa according to Exanple 1, with the exceR@I/USIW04/016625

that Fnoc-ri Cys(Trt) is used instead of Fnoc-Cys(Trt)

in steps 1 and 7. Fnoc-A u(OQtBu) is not used i n step

6. Exanple 179 Synthesis of Conpound No. 196:

Ac- Tyr - Arg-cycl oth/s Hi s- D2Phe- Arg-T f -hCysi-NH? Can

ncorf s EREA T AR Ry ATy Dl r 66l L e
dissolved ot dizperte dnnl stérild-waler 61 othel Bdl)l]eSnj&OﬁablﬂtSﬁdila juostyirep to use.
6. Fm)c Tyr (t E(B)%) i s added between st eps

9 pyesgng lwnwm RBnulggg in @ unf{ dosage form

JHre e T Q{.ﬁlln
prior ,[625 pr egsgliag %f:t%r rﬁ-& Iﬁgﬁ E;g: ‘Apr&hit dJSa%‘E e egﬁ) hggl:e%l%y
discrétb ahit Eumnuhg)ps(nﬁdo);e | smtalsledon aﬁm«aﬁwanbn EnimmmQy s@fjetts or other
in sé;eslagad 7. . F tBu I S t ween
amigplsp FO5 xR P agpi a3y O e Rmber of
capsult%&)r tA5le6 Y A Ot Bbke" is a predgtem‘nned Mntlty of the active comqpound of

S)rCvs-H s-D Phe-Arg-T be prepare
the pms@m inNentjon pcaizulatstido produice Fhet desireck theprpeutic efffiecct, Enmrally in

assocch%ltjogf)lgigﬂgnei ﬁr i e$ ¢ P %ﬂlac%qticgﬁy taﬁ%egga}%i Vg:é%gxgte pﬁle quantlty of

activélRipfedi@ft in & ddsb endyl Hkﬁ@efneﬁ&ﬁtad tekiFRsth bb&ut 10601 o abdif 1000
cyclization to formthe disulfi bond is not carried

rmlhg:rams aF‘F@{h@EdtO the pagiculas tfs%‘meinﬁ@VPm ng) is suspended

c on gclcz)rlﬂmr? 8 %E?ﬁ%ﬁ%é’%%ﬁﬁé@? %ﬁ %J@h}s%%gn%nﬁ a\ééﬁvf:)le daily

dose, fdr e foek diill y e newybeidindinistegeddin divided Heseepmar, uheef o more
30 mn. Then, 3 nL of glamalgﬂg tic acid is added to
timeses ARy, O RY GeMtinnPRHintusien. s Wihgesdelivaryds vissansdemakiorms, of

cours\éaz‘?dﬁﬁmsugﬁ@ﬂgé o 0§§/nt hesi s of Conpound No. 83:
yr-Arg-cvcl or -d u- Hi s- (4- F- D PheVArg- Tr p- Cvsl -
Hdl‘h‘Erwnmodads fodiithe nzresﬂne atvientios cdrrelvﬁeadlﬁmaamnd)bgca dmicty of

h andard t bu yl ox r bonyl t Boc

routef BpdinE e Hott HBRRPEOStoatfa PN (C & St Eispsynd
1ntralﬁﬁ§é(1fé’fp})rorﬂ':ﬂ:alooﬂﬁ@ranﬂaﬁfcﬁu&on) Qu(o CHX)

QI (4-MeBzl), (p Tos), Tyr(2-BrZ). Commercially

qnabu@lsmﬁa\sm 5ofma mmmgltof@@p@émt inventien refestitoggontrolled
e c S e

BN LRI PO SRRl
Adminl¥t@€ioh Qidi:@nﬁﬁﬁ)ﬁs affusioh Rryawl ﬁc&ﬁbhﬁlﬁﬂ&ﬂ' witti§ not limited to,

DCC/ HOBt or by aut omat ed net hods usi ng -an, ABl 431 A or
delivegy) viypamp s4ertteRiPPEHI Y RfstaTReenAetmal patch or other topical

I
admifFSHI FE S s Bl MRt OEnf RALOER crolie, 8 B Raimg, for
example) ytmdudaaeoﬂx@, mqamusadudmt mt@pﬁﬂonca]dn;raﬂﬂéus Intracerebutal, or
. r oo erature The tryptophan formyl group is
‘nuaa&@ﬁg{)‘l‘d, B3O r eat ment of the resin-bound pepti de
i A BB R0k 4l B doin@V thel bV o BT inBOb Ay ay be
DVF di chl oronet hane. The peptides are
implzmitamhtthmpmg’ntw bﬁdeyav%cbrﬁatmﬂly,hm paEnhmay wedep pangeexddrnally,

being?%ﬁtsl{lﬁedaﬁogﬁ él¥"' tt u'l%}c%%géa eenﬂfal #r%%b%?oé@%lgo%necuve means.
Any PEAY 8120 &/ i tibRe ﬁ)?l%ﬁé &’eﬁﬁ'ex%r 8f I?tﬁ@l?ﬁ(&ruﬁgal@Yo £pAfint may be used.
preci pitation, washed w t'h extracted into

ana:dssendgd%lp@mns sach ds thamjdisylomd iU Bat. Bpc6i629283n

toc of the free cysteine sulf
g d B it et yeussh S e Emap L St present
inveanarm@ atelwera@;,emt s bedr thAat Bxahples #hedd mTeidpheres,
sul f oxi de (DVSO) aF pH 7.0, or by 1tﬂreat ment with
2,2 -pyridy”disulfidein 2.7 M guani di ne buffer
contai ning 30% DVMSO. I n each case, the final product
is isolated by high performance |iquid chromatography.
\ " Purification Purification is acconplished using
st andard ~prepar at | ve HPLC techm ques. I mredi atel y

o o o -
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Pyrazolyl -(D/L)Alais used in step 5 instead

of Boc- H s(3-Bom). The two peptide-isoners are easily
waepanatsed on HPLC, which affords: PCT/US2004/016625

Ac- Tyr- Arg-cycl o[ Cys-d u- (| - pyrazol yl - D- Al a) - D- Phe- Arg

-Trp-Cys]-NH 2 and

Ac- Tyr- Arg-cycl o[ Cys-QA u- (I - pyrazol yl - Al a) - D- Phe- Arg-T

f -Cys]-NH 2 The absol ute c¥hfigurations of this His

resi due repl ace in _eac t de are defined b
oGP e OPBHAF RS e D, PF OB Spvmei el ants
Pref@ﬁ&i b&lssis @Bldde@l"}&tyr ot a%omEN? RIpBt hBfdOvRE %@k S{v@cﬁ weeks, and one

Compound No. 103:" Ac-Tyr-Arg-cvclorCvs-Au- (4-p
moﬁnlepgdodSl—Hf ndeded; @notzelydlepAt wll B @tliveradgo Thepatiestt fi-ondimged
d nt hesi s, of Conpound No. 104: Ac-Tyr-Ar
ehﬁ% E t S a u-
( 413@1 ﬁfé)thné fchitbSlaadf-the pesdrt Mvantidar BRvEY éﬂo]— rifge@h%ﬂf life
n be prepared according to Exanple 182, with the
will @i@@epsulujn continuogy delivesy ehijie II\EC4 rPePiay égqmst(t@ﬂ:b? recgptor. Such
e n f

moogtS ﬁloag jncld r%cgrcgnﬁl %t Oélggwfh lat%%g g}gtets’ 1(153 SL%R %aﬂ%ﬂn \.ﬁgtﬁbody and

anti@dnf TciSmioAt mbificA Gnsajiad rﬁ:{iﬁk‘l&re%d,lhaﬂﬂhfe by linking fatty acids,
rhenyl -1 Himdazol -2-yl -D Al a) - D Phe- A
polyegly']qng -etyee] () polymers, and other agents.

e

combfnatlhn svithi aneroe snotel edditpiah aetiverdgents deparidingept iliedesired target

defi di e nal. NVR tech
ther i f TP BTSN ey RS AP Sratien ahe P el aseraar dosage
comgf)sﬁ&m%%ohﬁms]ao&mpound of Structura] Formula I, Structural Formula I,

Tyr - Arg-cycl or Cys-Q u- ( 2- pyrazi ne-
or Snua):rquPtmulArlg mdmr@ygmqmmdcahqnzﬂ;ﬁmmeatsms well as

sontpon A N R R ot 5057 Bt Bt o ruera
Forfs(RTH| éndléhéh avfivdhgeheingueat Se@ﬂrat?ﬂfanﬁ@&uacal dosage formulation.

Pyra2| ne-(u/L)Alais used in step i nst ead of
Wheze separaie dopgajformplationgsrejispd. arempayng of Sipetusakionnula 1,

S ERA BAaT, o Fiiey Wbl s 1 PR, v or mprs pditinal gogyeppeents

can b ad¥yimfistéted 2t exehtially the same time, i.e., concurrently, or at separately

Ac- Tyr-Arg-cycl o 2-pyrazi ne- Al a Phe- Arq-T
stagfereq Smefyd- & Smla.,eng%m IWHP .tlbqy?@tlﬁaﬂge%tpog p;pgnapge all of

thesk Ugs.repl acement in each peptide are defined by
estv@,gl nmensi onal NMR techni ques with proper standard

pep$ prefirssdaothbimation dheyaxtontedree8nerd o ohesiiyssdhe use of a

Co No. X Tyr | Cv b-.
compait o peipent yenfizy 1t ot pion Wi sy R e i e
metsDONRQF isfhudtbmizRP.eU RidsMéthy ljs%tramme and di-desmethyl sibutramine),

Ac- Tyr - Ar% cyclor sGIu-( b- (I 4-tri

preferably-witly iputpeming hytrophleride glonphyﬂr@ys Bageher ps;ifﬂrfeésqomblnatlon

is tth%%gﬂgg &m of ﬁ}e par%s'g‘ G gxly?t@k{gla Cc\éﬁlb?nFa%)%l wﬂhu orlistat.

- TVAD @fﬁedmhlbﬂmﬂioﬁﬂﬂﬁrhmﬁfoﬁ t}@u@ﬁﬁﬁﬁl@ﬁdeﬂm dﬂrﬁﬁmcﬁén (erectile
-Arg-cyclorCvs-Q u

| dysﬁgnqt(qn) dhe \l,agp qf egcqmpqqné o thegargsent nveption in combination with

sild aF pgifrAfe , %ﬁéf?nﬁ@cpco%ln forfk t?r%g%sg %g %%%prgﬁd?ﬂ dt%he present

e exception
1nvelﬁt1616 irbc&imzbdhétronl with thdalafil. i ¥&ainothey pefdridd dopltdnatios éxthe mise of a
step i nst ead  of Boc- Hi s(3-Bom). During HF cl eav%? , i
COH]PH@do‘éfrfE‘}/Pfeﬁ?rBﬂ‘é‘@ﬂlﬂ’glfg‘f n@tsonpwlt vadenafy gprsitergbly,yardenafil
thesis yields four peptide-isoners. The f our
hydl:)oggltoﬁgg isoners are easily separated on HPLC, which
af fords: Ac-Tyr-Arg-cycl o[ Cys-d u-(
b-((l-benzyl)-1,2,4-triazol-3-yl)-D A a)-D Phe-Arg-rip
-Cys]-NH 2, Ac-ryr-Arg-cycl o[ Cys-3 u-<
b-(1,2,4-triazol-3-yl)-D-Ala)-D-Phe-Arg-T f -Cys]-NH 2
Ac Tyr Arg cycl o[Q/s Glu (

o ~ 1 N\ Al N\ ~ o~ N - ~
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36 1203.4 >95 37 1033.2 38 1047.2 39 1061.2 40 1090. 26
1089.96 90.2 4 1 1104.3 42 1132.34 1132.47

w@®7003/0t0s6y et i cal MW Cbserved MAN Conmpound No. HRITZUS2004/016625
purity (%9 (Daltons) (Daltons) 43 1105.3 44 1119.3 45
1134.3 99.0 46 1133.32 1132.7 96.6 47 1175.37 1175.2
98.6 4 8 1175.4 49 1176.4 99.0 50 1209.8 >95 5 1
1189.4 1189.56 98.7 52 1172540 1175.4 98.0 53 1176. 35
54 1189.4 55 1176.3 56 1190.38 1190.35 96.2 57 1132.3
58 1147.3 59 1189.4 60 1132.3 6 1 1316.5 >95 62 1133.3
63Tﬂé?&lo3vn% ;Ja%éﬁes%e BotanRteRdo firfire tﬂA%%exﬁﬂ:rlﬂ%;Bway All
92.9 66 12 5 67 1307.5 6 8 1296.48 69 1297.

peptitl293f 1he p&Bertf iT@ntiGY Barvbedgynthegized by Bﬁh(ﬁphﬂmsgsmethods

12, 8.54 3 96,.7 74 1396.6 75 1416. 6
<Mer*ﬂ§e§°§ 1A@9C%%¥3§18§§1%9 3‘3 @ﬁ% 1fher by miphdal Qr @&%ma}
symﬂe%;@&e@ﬁl 30TR2a6mBre8 RskAdBy Sarbhelcaldloft 1334 Bite? as ABI

. 56.2 88.3 83 1356.54 1355.95 96.0 84 1370. 56

431P13f/4)3.32°VS%hQ§i285 1370.56 1369.85 99. 8Theoretical MV
Cbserved MW Conpound No. HPL? urity (% (Daltons)
(Daltons) 86 1372.99 13 .5 87 1387.02 1387.1

95.0 88 1387.02 E38elid 0B eothpBindWb74gt 92. 0 90 1431. 47
1431.1 97.AQ-Breleybfbpdyd Gld-4id-p Phe Ky Orp A,y %%7
1352.16 9 1382. 86

97ThBe sBUeBRAGIC 3G -His-9Bhe Ass TI36lys svassgnbladbystandard

e s Bt o830 bR s 3o g Aguins i

The dtBibaitd by B2aricl0Rt 89 3Enkhe daftadd Agpllec Hodibindinglc
414.1 95.0 104 1414.64 1413.7 95.0 105 1350.56 1349.8

1.5 hgsr dicyelghexylogrbodiimidsd hydiprybenzotriazals SDES/HEABD@cwatpon

protcp Pt gt g i R MRS i, 7 et 25978790,

19871 36 tHBGi dedBGinToRdtiB drbBp $GkencSE: Afg(Bbioacw'mt);Lq}mmtBu)

38 295 116 1412. 6, >95 117
Gln@@) (Zﬁli(if ﬂ@%‘@é A‘Eﬂét% ﬁbezp@teﬁ aBing agids gan 1@ ‘Tésin can be
purcﬂa%gt? frbnr’RBva Biochem or Midwest Biotech. Acetylation of the o-amino group,

after the chain assembly, is carried out off-line with'5 equivalents acetic anhydride, 10
equivalents DIEA in dry DMF or NMP, 1 h at room temperature. The finished peptide is
simultaneously deprotected and cleaved from the resin using a scavenger cocktail of
TFA/H,O/TIS/EDT (95/2/1/2, vIv), or TFA/H,O/TIS/anisole (92/2/4./2, v/v) 2 hours at
room temperature. The solvents are then evaporated under vacuum, and the peptide is
precipitated and washed three times with cold diethyl ether to remove the scavengers.

The crude product is used directly in the cyclization reaction.

Cyclization protocol
The oxidation of the free cysteine sulfhydryl groups is accomaplished by either air

oxidation in 0.2 M ammonium acetate buffer containing 20% dimethyl sulfoxide (DMSO)
at pH 7.0, or by treatment with 2,2'-pyridyldisulfide in 2.7 M guanidine buffer containing
30% DMSO. In each case, the final product is isolated by high performance liquid
chromatography.
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121 1563.8 1563.1 99.9 122 1550.8 >95 123 1641.9
1641.8 98.1 124 1339.53 1339.2 94.9 125 1353.56 1353.5
w@©@42003/00389 1352. 57 1351. 66 93.3 127 1352. 57 135PCHBSBF4/016625

128 1310. 5Theoreti cal MN Cbserved MW Conmpound No. HPLC

purity (%9 (Daltons) (Daltons) 129 1271.5 1271.4 98.0

130 1281.5 131 1397.57 1397.2 96.8 132 862.05 862.2

98.4 133 863.04 862.95 94.4 134 880.04 880.6 99.4 135

896.50 896.2 98.6 136 904.09 903.9 99.8 137 904. 09
Purificafian?2 99. 3 138 905. 08 905.15 98.9 139 922.08 922.6

PR 37 el st Sl prégerdiv PRI {phiges.
Imme 341009 ingl 4 c96Rsakidn 68 pbptft 10 dléed 966 1GdANIE AHFLC

147 '1008. 24 1007.8 99.0 148 975.17 974.6 96.5 149 .
column gog elged wish ag agueous s tiidgoroacetip @id/acetenitrig graskient yvhile

monit g 4 B T adprial gy fodled Ay gl Jrnts

characte®iz2tid® éf #@Fthal prolidctis pedormledifsthgliab tiz81 HAIAT 3Ad ffhssl
159 1061.26 1061.19 97.7 160 1017.25.1817T@1i9 g:$g%

spectral@galysis knows i thwar, apgshedaia avesumpearized om Tablesa belpsh 4
1182.32 94.7 164 1223.46 1222.89 98.1 165 1224. 44

1224.47 98.9 166 1352.6 167 910.14 910.2 97.8 168
Convedsian ilaceBite 6al®7. 3 169 966.59 966.2 93.5 170 988. 25

987.6 99.Q 171 986. 24 986. 99. 7T [ | .Co d
NBRG BeRisley s ADHALSITD Broh * (BT ATER: b ETRRHPYYE [t
which %% ¢ w00 edow iR @:I%WA%Q-)Z 3riddblvnin ROBe® wh8d With 2 volumes of

.29°1035.6 99.0 175 1030.26 1029.4 99.0 176
0.1 M atnbBoig UmiacetatedS Bcstonitrilerfioigwed by 8 48lumm yolimesgof water. The

. 41087, 108 97.8 1 7. 0. 6.8 97.5 180 862.05

PePt‘d%é“z‘?l’z‘ééé’.S‘?‘g?%‘% ey %?A‘Ig‘“fgfyﬁpg‘g?%lsz 896. 50 896.3 96. 2
183 904.09 904.4 98.0 184 922.08 922.3 98.7 185 938.54
938.1 98.9 186 1018.24 1017.7 92.3 187 1036.23 1036.4
93.9 188 1052.69 1052.5 98.4 189 1060.28 1060.4 97.3
190 1078.27 1078.6 98.3 191 1094.72 1094.3 99.5 192
1352.6 1352.48 90.0 193 918.1 90.0 194 1132.3 90.0 195
1074.3 1073 .7 99.0 196 1237.5 99.0 197 1366.6 78.0
198 904.09 903 .5 84.7 Exanple 188 Construction of MC
receptor expression plasm ds Construction of human MJ
expression plasmd: Human MZ cDNA is cloned by PCR
usi ng human genom ¢ DNA (C ontech Cat. # 6550-1) as a
tenplate. A forward hMCl gene-specific prinmer
containing initiation codon (ATG and EcoRl site and a
reverse hMCO gene specific priner containing a stop
codon and Xbal site are used in the PCR The
full-length hMd cDNA generated by PCR is cloned into
pUCI S/ Snal




plasm d (Pharmacia Cat. # 27-5266-01), and the correct
hMCI cDNA is confirnmed by DNA sequenci ng. The
waegaemsed pUCL8hMC is digested with EcoRl aneCXibgtop4/016625
and the hMJ cDNA fragnment is then subcloned into
PpcDNA3. 1 (I nvitrogen Cat. # V790-20) to generate
expression plasm d pCDNA3- hMC1. Constructi on of human
MC3 expression plasma @ Hfivan M3 cDNA is cloned by
PCR usi ng human genom cDNA (Clontech Cat. # 6550-1) as
SchemeAienpl ate. A forward hMC3 gene-specific primer
cont ai ni ng |n|t|}§21§1| on codon (ATG and EcoRlI site and a
reverse hMC3 gené SPECiSic priRikPORENEE HiiMg a stop
codon and Xbal site are used in the PCR The
full-length hMC3 cDNA generated by PCRi s cloned into
pUCL18/ Smal plasm d (Pharnacia Cat# 27-5266-01), and
the correct hMZ3 ¢ is confirmed by DNA sequenci ng.
The sequenced pUC18h is digested with EcCoRl and

Xbal, and the h fragng g@ Subglaned
1)Fmocb§];(rp}tpcDNA3 1 (InVifr genk tFI;lppd%' S}g%"é aimtagdsggner ate
2) FmocEpB&HSI ON p| asm h@CC/éOBS%J\MEﬁgI on of hunman

3) FmoclgdPtefX pr essi on pl @gsm Hunanplﬁﬁén(d&,ﬁ@cumDNA i's

4) FmocPiPdped in a simlfr y as hMC3 c¢cDNA by PCR using
5) FmocHis(lgR fetal brain (O ontech Cat. # 7402-1) as a
6)Fm°°P§‘ e. The h cDNA PCR product is digested with

glfnﬁ: Xbal , and then subcl oned into pClneo (Pronega

9) acety El 841) and sequenced. The regylting hMZAR

acemamymd has two nutations, whicli then corrected
to create the hMC4 cDNA encodi ng the correct hMA4

protein. The ggrrectedy CDNA g THEn subgk oned

into p .1 Sto gener Ak res Hn plasmdS H
onH HEhmkPS
7 SYCl o usmn

pheiogt, lon
0 T %’ t. 50 1) as” enpl ate A

genom ¢ DNA (
for wage hM5 genaa @ecific prfmer cont aj H@Boe
initiati on codon ?ﬁUTE and Hlndl site a a reverse
hME specific prinmer containing a stop codon and
XbaFb§ite are used in the PCRA/M@TIUEDT (9sngitvilMCs
cDNA generated by PCR i c| oTFd/H2Q0 BISfabi@18OSAHA2, v/v)
plasm d (Pharnmacia Cat. 27-5266-01), and the correct
hMC5 cDNA is -confirnmed by DNA sequencing. The
sequenced pUC18hMC5 is digested with EcoRI and Xbal,
and the hMC5 cDNA fragnment is then subcloned into
pcDNA3. 1 (lnvitrogen Cat. # V/790-20) to generate
expression plasm d pCDNA3- hMC5. Stabl e HEK-293 cel ls
expressi ng human MCRs: Stable 293 cells expressing al
hMCRs are generated by co-transfecting HEK-293 cells
wi th pCDNA3- hMCAR and a CRE- |uciferase reporter
plasm d follow ng the protocol of Lipofectam ne Plus
Reagent (Invitxogen, Cat. # 10964-013). For selection
of stable transfectants, the Genticin ((418) is added
to the nedia at a concentration of 300 ng/nL 4 8 hours
after the start of transfection. After 2-3 weeks,
40-50 of isolated clones are sel ected, propagated, and
assayed for luciferase activity using a Luciferase
Reporter Gene Assay kit .(Roche, Cat. # 1814036).
Around five stable clones with highly stinulated

| uci ferase activities by 1O nM NDP-aMsH ar e

est abl i shed. Exanple 189 Mel anocortin Receptor Whol e
Cell cAWMP Accunul ati on Assay Hank's Bal anced Salt

Sol ution w thout phenol red (HBSS-092), 1M HEPES,

Dul becco's Modi fied Eagle Media (DMVEM), Fetal Bovine
Serum (FBS), Antibiotic/ Antimycotic Solution, and
sodi um acetate are obtained from G bcoBRL. Triton
X-100, ascorbic acid, cAWP, and

3-isobutyl -1 -nmethyl-xanthine (I1BMX) are purchased from
Si gma. Bovi ne SerunlAIbunln (BSA) |s obt ai ned from

-~ 1 ~r~ A s ~~  a T I L T D T T
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11 1.26 11.00 12 1.10 6.72 13 0.34 10.65 14 0.35 12.54
15 0.67 14.75 16 0.83 2.94 17 0.57 10.42 18 0.35
W@ 25MEBSMC4A Conpound No. M4 K (nM sel ecti vi PGT/LS2004/016625
0.53 7.64 20 0.48 4.81 21 0.22 10.27 22 0.27 6.85 23
0.26 10.54 24 0.44 8.00 25 0.32 11.00 26 0.71 38.90 27
1.05 30.11 28 1.18 26.35 29 3.18 15.00 30 2.36 38.48
31 0.75 57.02 32 0.37 66.88°33 0.35 79.54 34 43.42
11.52 35 1. 03 1.17 36 1.66 1.22 1.81 36.99 38 2.55
28.16 39 2.08 19.67 40 0.96 25. 9321%*%)0- 60 58.47 42
15700 45 3.03 30. 47

0404463%106}111\1’.\0440. :
6 01794788 3a 48°6v43 6.8 3.14, 35°%5 50 0. 21
6“£m~§iNeng 7 ﬁgigng.é : Eﬁ§f§Lﬁ§; §Hy g
20085 55H1. 67 28.8B1 §6 2%. 39821038 57 2. 26 20.00 58
L 1.69 59 0)86 20.92 §0J1.51 29. 0. 87
1/ Mc4 GBRp&und No. Ki (nM ectivity 62
Héﬁ 6.91 63 2.28 30.51 64 0.62 4.1 6.53 2.70 66
8

3.23 67 0.26 9.32 68 0.63 14.08 69 \ 3.00 18.38

<

70 0.30 2.00 7 1\ 2. 5. 1DistBidOforiBatdod. 31 73 8. 78
12.77 74 1.21 12.00 75 2.31 6.00 76 24.23 6.00 77 0.41
28.38 78 7.28 9.00 79 0.57 21.79 80 5.27 8.24 81 5.93
101. 69 82 380786166 83 0. 26 4595584 3.32 150.60 85
188.06 2.66 86 0.13 66.21 87 INH]1 318, 25 88 55.14 9.07
89 0.11 7 4390086237229,L 23.63 21.14 92 0.52

12. 06 93/0. 65 1. §4 5.12 95 15%. 83 3. 21

H\/R

o NJLN ey 1
HO o 51‘11{

HN
HN

o) /l/
The following compounds are exemplified only for the purpose of illustration and

should not be considered to limit the invention in any way.

Example 2
Svynthesis of Compound No. 1: Ac-cyclo[Cys-His-n-Phe-Arg-Trp-Cys]-NH,

Can be prepared according to Example 1, with the exception that Fmoc-

Glu(OtBu) and Fmoc-Arg(pbf) in steps 6 and 8, respectively, are not used.

Example 3

Synthesis of Compound No. 2:
-cyclo[Cys-Ala-His-p-Phe-Ax

Can be prepared according to Example 1, with the exception that Fmoc-

Glu(OtBu) in step 6 is replaced with Fmoc-Ala. Between steps 8 and 9, one extra step of
Fmoc-Cya (Fmoc-cysteic acid) is added. In addition, peptide cyclization (forming the
disulfide bond) is carried out on resin using 10 equivalents of iodine in DMF for 2 h at

room temperature.
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96 4.01 20.87 97 0.58 8.03 98 11.54 7.43 99 5.66 88.42
100 300.24 1.67 101 14.00 0.97 102 105.01 4.76 103

WG 202003359 104 135.91 3. 68MC1/ M4 Conpound NoPCMIE2063/016625
(nM selectivity 105 20.80 24.04 106 20.88 23.95 107
500.00 1.00 108 31.36 5.99 109 82.70 6.05 110 117.22
4.27 111 65.19 7.67 112 88,97 5.62 113 37.01 13.51 114

1.35 4.00 115 1.15 2.00 11882.00 4.00 117 0.63 1.00
118 4.59 4.52 119 0.57 ®Ex@fpled 0.40 1.00 121 0.34
0.74 122 0.30 0.90 123 1.13 2.42 124 2.36 18.11 125
19.94 25.08 126 dbmmﬁagiﬁilmmxmaéikLéh 25 128 0. 89

0-34.77.32 1 3 68. 42 135, 0.

OE b SRk R et Vi h S o op Bl
used 111753:8a(@053m4)6-(ﬂ9 Gﬁﬂﬁ%@h #&6p 628mbe- ’lj;ﬁgBQ) 1) a%ﬂét&vé& Qe

35.55 143 0.08 19 144 0.30 1 5 145 .82 14
and9.0. 33 27, 43 149 0.07 0. SOMEL) NOA Cbnpound o VoA K

(nM selectivity 148 O.ﬁ 51! Qgi 149 0. 07 51.85 150

2.35 12.88 151 4. 35 14. 77 7.73 153 0.10 41.81

154 0.21 36.00 1%m&1€§§05%30&ﬂ30ﬁ5@1\ﬂ:)31 158. 41 157 \

28. 42 1AcB0yrlR éc@o 520 %s 1L1e0A1724-’I48 k109, 0. 05
0.90 161 0.08 163 2.2728 19.46 164

(38 be, pr@amsacpozr!;ngw Esanmi@ l;zwnb shede IS PLBT tba foﬁocsAsngf)

s usedyiyph b P Gy O B St Hnc T ) g Peossn gy s
and9.175 1.29 176 0.49 177 0.05 178 0.38 179 93.46 5.35 180

Example 6

Synthesis of Compound No. 5:
Ac-Tvr—Arg cvc]o[CVs Asn-His-p.Phe-Arg—Trp-Cys|-NH,

Can be prepared according to Example 1, with the exception that Fmoc-Asn is
used instead of Fmoc-Glu(OtBu) in step 6. Fmoc-Tyr(tBu) is added between steps 8
and 9.

Example 7 -
Synthesis of Compound No. 6: Ac-cyclo[Cys-Asp-His—p-Phe-Arg-Trp-Cys]-NH,

Can be prepared according to Example 1, with the exception that Fmoc-Arg(Pbf)

is not used in step 8. Fmoc-Asp is used instead of Fmoc-Glu(OtBu) in step 6.

Example 8

Synthesis of Compound No. 7:
Ac-Tyr-Arg-cyclo[Cys-Asp-His-p.Phe-Arg—Trp-Cys]-NH,

Can be prepared according to Example 1, with the exception that Fmoc-Asp is

used instead of Fmoc-Glu(OtBu) in step 6. Fmoc-Tyr(tBu) is added between steps 8
and 9.

Example 9
Synthesis of Compound No. 8: Ac-cyclo[Cys-Gln-His-p-Phe-Arg-Trp-Cys]-NH,

Can be prepared according to Example 1, with the exception that Fmoc-Arg(Pbf)

is not used in step 8. Fmoc-Gln is used instead of Fmoc-Glu(OtBu) in step 6.
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181 6.07 45.25 182 0.89 185.74 183 9.37 53.39 184 2.51
97.44 185 0.47 269.59 186 5.21 11.44 187 2.02 20.76
wag®500129 29. 56 189 2.72 23.31 190 0. 17 367. 10MMA/UKBA4/016625
Compound NTo. MA Ki (nM selectivity 191 0.26 127. 33
192 36.70 1.00 193 2.59 26.59 194 2.93 10.61 195 0. 87
32.56 196 2.10 4.98 197 21. 81 1.00 198 16.72 13. 07TWHAT
IS CLAIMED I S: 1. Acorrpou of the formula: R 1 and
phar maceutical l'y accept lits thereof, wherein W
is Qu, An, Asp, BRuf aiof Thr, Ser, Pro, Met,
He, Val, Arg, BDﬁm&I@mﬂmdNo,Ls‘) Leu C,ya, or is

absent ; ARd-Tys Arbhcye SCHIIfS}hs- -Atd-Prp- €
(CH2)  4NHC( NH) NH2 yr-bAr g-,. AC-Tyr -hArg
%@blpﬁ)g;ppqryé apgogding eE @Jgﬁlpr;@ B@ﬁh)ﬁ @yqxceptlon that: Step 1 Fmoc-

Cys( X/]g:ng%{éﬁpﬁﬁ@ Q%lﬁ ”ll"rt)fg\lh@dqﬁ\rtgm J)f u t a‘}]&?}ﬁl@ r1n )g\reg 6. In
additisnspretoadyd FiEmc-(Zlysg’Fr,t) WBm@@esﬁN(Wéﬂg OHMEHZIEZ(nQ)So,c 95: 1328-33

R6- SOZN ) O Arg- R SO2NHCH 2CH2CH2C( O -,
1972&-“@%@%83%%%? onyl , phenyl sul fonyl, Cg-C 4

bi cyclic aryl sul fonyl Qgﬁ 1e-1GCH 2) qC(O) Cs-Ci

bi cyclic aryl - (CH2)qCOO%_9ﬁ‘NF|‘ N. ,H 2 N

CH3 \ 3 or , mhe@ﬁ@@_@ofmund\ﬂgz,l_ NHC(O)CH 3,

- NHC( O) ACH v} ArgCtiR 1ol CyNIGIAHI SOMheA i32-TRe- SR NOMe

o %a s ar@% 3@55%:@%&?@%) After Ehe ecleatoﬁg'\e"sH%Y%IiZgﬁpn and

punﬁ@ﬁtl(lﬁ{ ﬂgﬁ'ﬁ( Ckagé)ﬁE‘rlpoNdzN %‘% i %Rgeg &rﬂ%y%‘ssté?nol[)e’?hePL /

hydroa‘h}orrde\gas {sCrabplergnioChe Qle)lqmb]-sommlc)l:fOr)abNB{ lHﬂNnHmtb ths
reacti(o)g is_llalgjo‘rzvs’/eéiot{)ﬁ)%b%eRg al %o%gt%ggp%turﬁéor n( Gl e}éc' € SO \ints arpe
remo{dédimdéEvacuRind, and ¥ findl pRRkci i§ pbiifie@ak sbémﬁ@& ﬁf‘Exarﬁi?le'ls

a 5- or 6-nmenbered het eroaryl "or a 5- 6- menber ed

heteroaryl ring optlona,E_QQBl&détltuted W|th R4: R4 is

H GG - C4 straig kvl 44 phenyl, benzyl,

or (C6Hs) 4 E 1% r?ci &, 11 eN) i ng

opt i onal I5=stri5s ey <X i s H,

g 5Gaane Iﬁ '_Farﬂ@héb‘xél‘dm fo EE:IIH}QEM; W'RB th§ excéﬂt@] tRAt Frhb&Gly is
is -

yClI nol
used Wﬂ@peFls;@P-GM@meg stom 6. BmoseFyr(tBrirpddegentter step 8.

Acet))a_l%?C cg%g t}’n a?_&'_al 9@3&0&1 éﬁpgﬁélfﬁl@@?@l cohol, -ILys-Pro

NH2- Phe- Arg-, NH2- G u-, Bkhi@gl@ABCH2NH, RHN-, or RO
where Ris a G -4 stra ht or branched al kyI and L
is - S —‘ : 2 ek -theforrrula S

NH2 / Hk LEY and
o t@;afn%ﬁﬁ%dg%%ﬁécéfcﬁﬁg aoﬁ?ﬁh@e ﬁakﬁtﬁ tlrleb %Rgé%ngon\mﬁrﬁhg &‘iyc‘ is

used fstead MEFmotiGlui@Bu) At gep 6 FmoEyTy,r(tBu) is ﬁfedFHtﬁweeRnlMSps 8 and 9.
“H -C(Q B, -C(0)(CH2) 4G, - C(O (CH2) 4- NHO(NH)NH
2, Tyr- bArg, gl uconoyl—m&ﬁr—é Ac- Dab, Ac- Dap,
N- succi nyl-Tyr- AS%thPh?BP@brﬂ éfl!mcl Nbvaseryl,
N- gl ut areélg;[y&_égg: ol Lﬁlg 6&%{&%{%@@0 r,
wherein
2)(1a41(Bd?prep}1red adldbkdﬁyg ﬁ(]@:ﬂrﬁe lR(?ilth %&éx%t@h rtRdt FibhoddHis is

branch al Iai Ser, lie, L/
used instead o Fmoc— u(OtBu) in step 6. Fmoc-Tyr(tBu) is used between steps 8 and 9.
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(CH2)q (CH2 )g NHNH )=0O )=MH HZN 2N q is O 1, 2, or

3; mis 1 or 2;, pislor 2; RAis Hor Cl-C4 straight
waeeoosoemsehed al kyl; Xis H d, F, Br, nethyl, POr/usS2004/016625

met hoxy; and Ris -NH2, -OH, glycinol, -Ser-Pro-NH2,

-Lys-Pro-NH 2, -Ser-OH, -Ser-Pro-OH, -Lys-Pro-CH

-Arg-Phe-NH 2 -G u-NH2, -NHR, or -OR, where Ris a

Cl-C4 straight or branched&lal kyl. The conmpound of

Caim2, with the proviso that_ the conbination of

R2=Tyr, R 3=Arg, V\#GUE—MEE—Q(—H mel, p=l, and R

5=NH2 i s speci f i gablolis G ebfiedndngomaound of the

R RSO R R0 | 1

| R N X Ho

\%mﬂ)e iire@ﬁﬂsdph&ﬁrﬂmg&d Exﬁmbleyl aﬂﬂﬂ}h@é)dcepﬁm that Finec dlefis used
erein Wis

insteadrplpFmpeGl u@Bu%ﬂ stemﬁgFmgpgyr6F§p) 1sw§§d%sﬁ\§een@;§ps%

Cya, or is absent; Rl e OCH3, -C(O(CH
2) LACH3, - C( OXCH2) i - 4N 2 Tyr - bAr g-,
Syhcthebisrofli .U80A i

Ac- djgg%%o i a;éc‘%/@d%ttw%% {g\f \y§ ‘?Won%eptlon that Fmoc- Arg(be)

-
is mot &eggfg E&hysl yFrillftf Eela {sl\t&'sgél i_d\]tsﬁzﬁbl of F)HotéGﬁléHztBo)( in step 6 B- 5q

2NHC( O) CH 2CH2C(O)Arg E_muchmcmcmqq C3- C7
Phe - :

o ! ]
acxxh bé %)af&@(a@a\,ordlﬂsc ma@pm Ctriaa it e:cadﬁu&l that th)er/eﬂg(be)
is -H -N <0)CH 3, -NHC(Q (CH 2) M
is not qu'lfp sEpd cEmgc-LmeggNﬂusecmsfe% cr?iu(ﬂlBU) in step 6.
HO- ( C6Hs) - CH2CH2C( O) N C6H5 O CH
ZCH(ZC( O %\IH—; R3 |Cg )CI wggt or) bﬁgnz:hed al kyl ,
NH2- CH2- ( CH2) g- , SyiéheSisdf Coffpdand GHNHTCHa) 4-
R6 <Ci@ hkthyl . ys-Meg-His-pPHy-Arg :
(CH2)q NH H)=0 ' )=NH 2N H2N q i s , ;
REan e arqﬂqeqﬁiwccerdmggto @}ampteybw%h Eh%/‘FXCCHPP% th_tat a?etzlaﬁgn with

acetic %ﬁh@#ﬂ ’e iﬁ Zb is %oﬁusga& E&)CWM 91: 135.[898 %E@ld é?ﬂ) Eylln

ad ditid®l, Froioetotet is used imseiall of FnoarGlu(OtBm) iia stdf®, - OH,
glycinol, N 2-Pro-Ser-,_ NH2-ProO LyS-, HO Ser -,
HO Pro- Ser-, HO Lys-, 38mplginoi, -Ser-Pro al cohol,
-Lys-Pro al cohol g, fic Al NGHAN H-
N-2- Phes 8 NI s MR BIBEATE o RAVT g, RO

wher e rs-a CL-CA strargnt or obranc . 5. The
cO:ms be peepafedGlcadmding, tolxampia ] Wiitls tHa exaeptids iz Fenvte-MRILis

or or
used igsioad of Py RSB N B eant. o T9HE0S S s s bvgenciogs and 9
4, wherein Wis G u; Rlgjsaficod> Arg-;mis 1; pis 1;
and R5 is NH2.7. The corrpoun of daim4 wherein Wis

absent; Rl is AcSynthesispfZompdwdNoal¥ R5 i s NH2. 8.

The cong gm m @ml @(sﬂfPhé}HlEmPhWAg mtgﬂkﬁﬁg
R5 |

c@ﬁ’b D BRRHFROTeacgpine @%@@Pﬁg Wi gy S’FﬁeP“Rﬂ ﬂ?aé FipagRhe is
used il\%atlezﬁl 6@&0(:—?1‘!5’(1) u) 1nSStRéiJ"$2 Fl’}iQC-T-&P(?BQIQ Wﬁ%e@\fze&' s?ér%igi%“and 9.

erein Wi sent y mis 2, pis 1,
R5 is OH 11. A conpound selected fromthe group
consi sting of Conpound Nunbers 1-198. 12. The conpound
of claim 11, wherein the conpound is Conpound Nunber
48, 52, 132, 137, or 155. 13. The conpound of C aim
12, wherein the conpound is Ac-D Arg-cycl o[ Cys-d u-
H s- D- Phe- Arg- Tr p- Cys] - NH2. 14. The conpound of C aim
12, wherein the conpound is Ac-cycl o[ hCys-Hi s- D Phe-
Arg-Trp-Cys]-NH 2. 15. A pharmaceutical conposition
conprising a pharmaceutically acceptable carrier and
at | east one conmpound as clained by any one of C ains
1to 14. 16. A nmethod for agonizing the M4 t eceptor,
conpr|3|ng the step of adntnlsterlng t 0 a patlent in

. - Y Y o,
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18. A nethod of treating diabetes nellitus in a

mamal , conprising the step of adm nistering to the
woreensabo3dn need t hereof a pharmaceutically ef f BCT/USI04/016625

anmount of at |east one conpound of Clains\1l to 14. 19.

A nethod of treating mal e and/ orfenmal e sexua

dysfunction in a manmal, conprising the step of

admi ni stering to the nanm&d2 i n need thereof a

pharmaceutical l'y effectE-' ;n?imt of at | east one

conmpound of Clains 1to A conpound as cl ai ned

by any one of G%ﬁﬁesilsdf@oh-ﬂpcﬁﬂﬂwﬁezms a nedi canent .

21. USeAQ-fT)t&-%%%&@@g@@r&f@-ﬂ?ﬁe-%é’ﬁ%—@?@-NszC' ai s
1to 147 nufacture of a nedl ca or the

t Cemberprdpardd asbesiingto Examplés &, with Eh@mptmnl thes FolawiFreds

o e Bl OB b B TR A e  am

Use of a conpound as C|E)damﬁ2’ any one of Clains 1 to
14 in the manufacture o medi canent for the

treat nent of sex&mmﬁﬂﬁsq_lﬁﬂmmn__M@EM ST25 .t xt
SEQJENCECJJI‘ A y - His A Ny <120>

RECEPTOR STS AND THEIR US |
NE% C R 1AgeEigto %@‘%&%@‘%t %’i@P‘é@Bg’%g %ES%I 18
used ifsteRPofEnEQGH(©IBY) in 2@960 rABuyidisad Hebwech’, S 8 and 9.
Pat entl n version 3 3 <210> <211> 6 <212> PRT <21
Artificial <220> <223>E§ﬂmﬂkﬁ&c construct <220> <221>

DI SULFI D <222> ( RES <222>
(1).. (1) 5223
(3)..(

3 %F—]{—@ <222>
g=Tr7 S
CEhn b }e sttt cONdi @Kmlh Qﬂié eﬂ‘e‘@uBﬁ €haAFanot. Phr is

cys 1 <210> 2 <2 1 9 <212> PRT <213> Artifici al
used instotofHmas-Ghy(QitBe) incstepoh sFmge I ye( B iscgsed-befyesn steps 8 and 9.

FEATUREX- 1587 M ST25. t 2223 (1) . . (1) <223> Xaa =
Cysteic acid <220> <22 ES <222> (1)..(1) <223>
ACETYLATI ON <220$yrﬁﬂé§15>of@(§hb(ﬁinﬂl‘¢8223> (3) :(9) <220>
: R(] <221>

Xaa

ey Ry P

ACETYLATI ON <220> <221ERnflkeB5D <222> (3)..(9) <220>

Synthesis of Compound No. 24:
Ac-Tyr-Arg-cyclo[Cys-Tyr-His-p.Phe- Arg-Trp-Cys|-NH»

Can be prepared according to Example 1, with the exception that Fmoc-Tyr(tBu)
is used instead of Fmoc-Glu(OtBu) in step 6. Fmoc-Tyr(tBu) is added between steps 8
and 9.

Example 26

Synthesis of Compound No. 25:
Ac-Tyr-Arg-cyclo[Cys-Val-His-p-Phe- Arg-Trp-Cys|-NH,

Can be prepared according to Example 1, with the exception that Fmoc-Val is

used instead of Fmoc-Glu(OtBu) in step 6. Fmoc-Tyr(tBu) is used between steps 8 and 9.
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<221> MOD_ RES <222> (6)..(6) <223> D form <220> <221>

MOD_ RES <222> (9)..(9) <223> AM DATI ON <400> 3 Tyr
woe@sys3n a Hs Phe Arg Trp Cys 1 5 <210> 4X- BEBTEM04/016625

ST25.txt <211> 9 <212> PRT <213> Artifi cial <220>

<223> Syntheti c construct <220> <221> MOD_ RES <222>

(1)..(1) <223> ACETYLATI ON <220> <221> DI SULFI D <222>

(3)..(9) <220> <221> MOD_ BBS <222> C6)..(6) <223> D

forn1<220> <221> MOD_ Rés <222> (9)..(9) <223>

AM DATI ON <400> 4 Tyr Né@-ﬁe—%g His Phe Arg Trp cys

<210> 5 <211> 9 s,.gaﬂEﬁﬁc.A,..n&qmy@6C|al <220> <223>

Ci{)an eprep@dad accoﬂﬁﬁg td\mmlﬁlESI Wthe@{):ept@') thaPdac-D

oSS 5 o i o2 1 Bk ld e
the dl’s'{hlﬁdg ‘B@n(ﬁ" iy ch Q¥Port redinskis 16 egdivhients 5@%@&6@%% gt room

> Art’ificial <220> <2233 synt'hetic construct
temperamlefqv@m RES <222> (1)..(1) <223> ACETYLATI ON <220>
<221> DI SULFI D <222> (1&#&1@2_%2% <221> MOD_ RES
<222> (4)..(4) <223> D > <221> MOD_ RES <222>
(7)..(7) <223> ANl i s Phe Alrg
Trp cys o ci a
P cys #@J)Zro L RES
<Xmbegmepared @pording to Example 1, w1th the exception that Fmoc-

Glu(OtBu) in step 6 and Fmoc-Arg(pbf) in step 8 are replaced with Fmoc-Cya and Fmoc-
p-Arg(pbf), respectively. In addition, peptide cyclization is carried out on resin using 10

equivalents of iodine in DMF at room temperature for 2 h.

Example 29

Synthesis of Comapound No. 28:
Ac-Tyr-Arg-cyclo[Cys-Cya-His-p-Phe-Arg-Trp-Cys]-NH,

Can be prepared according to Example 1, with the exception that Fmoc-

Glu(OtBu) in step 6 is replaced with Fmoc-Cya. Fmoc-Tyr (tBu) is added between
steps 8 and 9. In addition, peptide cyclization is carried out on resin using 10 equivalents
of iodine in DMF for 2 h at room temperature.

Example 30
Synthesis of Compound No. 29: cyclo[Cys-Glu-His-p.Phe-Arg-Trp-Cys}-NH,

Can be prepared according to Example 1, with the exception that steps 8 and 9 are

omitted.

Example 31

Synthesis of Compound No. 30:
Ac-cyclo{Cys-Glu-His-p-Phe-Arg-Trp-Cys]-NH,

Can be prepared according to Example 1, with the exception that Fmoc-Arg(Pbf)

is not used in step 8.
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<223> ACETYLATI ON <220> <221> DI SULFI D <222> C3)..(9)
<220> <221> MOD_ RES <222> (CB)..C6) <223> D form <220>

W 2038008BD  RESX- 15871 M ST25. t xt <222> (9) . PCT/B$2004/016625
<223> AM DATI ON <400> 7 Tyr Arg Cys Asp His Phe Arg
Trp Cys <210> 8 <211> 7 <212> PRT <213> Artificial
<220> <223> Synthetic construct <220> <221> MOD_ RES
<222> (1) . . CD <223> ACEPRLATI ON <220> <221>

DI SULFI D <222> d) (7kx >35221> MOD _ RES <222>
(4) <223> D formzz%%%b MDD RES <222>

Sy jglﬁgl.s.ﬂf Cozmndkh@DZ\ITIKZNc:@ Oy R GOy-§Ti G4 Freb- BhdhergiTp-Ty¢l-NH,
PRT <213> Artificjal

%%ﬁbei&@éég%%ﬁ%ﬁ%% T EXGRER bobith B cepiphgmopdez(Pbi)

in step34dNof ¥sed: In aédlﬁorf@"%%?c AP YA T @gdﬁg%gﬁ) £étk3d of Fmoc-p-
| SULFI D <222> C3) <220> <221>

Phe. RESX- 15871 M ST25 txt <222> (6) . . (6) <223> D form

<400> 9 Tyr Arg q/s Gn_Hs Phe Arg Trp Cys 1 5 <210>
10 <211> 9 <212> PRT <2§=§§“—’EE?—§=’H cial <220> <223>

Synt heti c const r B¢hthed28PCS 1M3@ES <222> (1)

(1) <223x%¢ Bd:— G -él- : Y

.(9) <220>°<

f &ram hezxqmr@mrdmgo E@ap@]&m@lgyhe ex(;@puo;ﬁaameoc 4-Cl-p-
Phe M%ﬁ%ite bﬁ%'eat&} fn‘f%cqéf%ﬁ 0% &ﬁé 1§??§BSE§R‘TS@E§3>

Arti -f i cial <220> <2@gmmS¥deti c construct <220>

Synthesis of Comapound No. 33:
Ac-cyclo[Cys-Glu-His-(4-Br-p-Phe)-Are-Trp-Cys]-NH,

Can be prepared according to Example 1, with the exception that Fmoc- Arg(Pbf)

in step 8 is not used. In additioh, Fmoc-4-Br-b-Phe is used instead of Fmoc-p-Phe.

Example 35

Synthesis of Comapound No. 34:
Ac-cyclo[Cys-Glu-(1-Me-His)-p-Phe-Arg-Tm-Cys1-NH,

Can be prepared according to Example 1, with the exception that Fmoc-1-Me-His

is used in step 5 instead of Fmoc-His(Trt). Frmoc-Arg(Pbf) in step 8 is omitted.

Example 36

Synthesis of Compound No. 35:
Ac-cyclo[Cys-Glu-His-p-Phe- Arg-Trp-Cys]-Lys-Pro-NH,

Can be prepared according to Example 1, with the exception that Fmoc-Lys(Boc)

and Fmoc-Pro are used prior to step 1. Fmoc- Arg(Pbf) is not used in step 8.

Example 37

Synthesis of Compound No. 36:
Ac-cyclo[Cys-Glu-His-p-Phe- Arg-Trp-Cys]-Ser-Pro-NH,

Can be prepared according to Example 1, with the exception that Fmoc-Ser and

Fmoc-Pro are used prior to step 1. Fmoc-Arg(Pbf) is not used in step 8.
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<221> DI SULFI D <222> (3). .(9) <220> <221> MID_ RES
<222> (6) . . (6) <223> Df o r m<220> <221> MID_
WEREBXKHABSY| M ST25.txt <222> (9) . . C9) <223>PCT/US2004/016625
AM DATI ON <400> 11 Ty r Arg cys Gy H s Phe Arg Trp
Cys <210> 12 <211> 9 <212> PRT <213> Arti f i cial
<220> <223> Syntheti c construct <220> <221> MID_ RES
<222> (1) . . CD <223> ACETM.ATI ON <220> <221>
DI SULFI D <222> (3)..C9) . <220> <221> MID_ RES <222> (6)
C6) <223> D form <2 MDD RES <222> (9)

. C9) <223> AM D§THERYis 40Tt rigohiNATE, Oy Gy H |
Phe Ar g NTER i 1-LyA oA Gl His b Phs- Ares frlCy S NHs 2 1 3>

Arti f I Cral x220> <2Z23> Synthetrc construct <220>
<2dcbe\iEparREsccoPdin g t Example ChOviti2 ASex8Eptiof hat p 8 is not

<220>_<221> DI SULFI D <22 3 <220> <221> MDD
carrieRER FoAHRA™ S905 15 SR ey ilsymplom%ﬁldfl%éé&{féﬁfr igFtnd of
aceticamdrid221> MOD_ RES <222> (9) . . C9) <223> AM DATION

<400> 13 Tyr Arg cys His H s Phe Arg Trp cys 1 5

<210> 14 <211> 9 <212> mms& Arti f i cial <220>

MOD_ RES <222>

<223> Syntheti c,constr u -t <220>d< 2
(D. .CD <223> A 2 "J’“ SPELS: D) SULFI D <222>
(3) C9)N 1-¢3 DA3182ATD _10 ’s’:‘_lv <223>

E‘ &%&B{_@l P& cZ% gcie%%(z %x%%%lé?z\gﬁlé(lﬁ? exce%hﬁ?ﬁ%ﬁg is not

carrie@yout.1 Irbaddti@n; step 9<ig Eameﬂ @mmnh PRyric mxﬂﬂ)@CVHOBt msedad of
. <2%O> .
acetic anhydride.

Example 40

Synthesis of Compound No. 39:
N-valeryl-cyclo[Cys-Glu-His-p-Phe-Arg-Trp-Cys]-NH,

Can be prepared according to Example 1, with the exception that step 8 is not
carried out. In addition, step 9 is carried out with valerianic acid/DCC/HOB instead of

acetic anhydride.

Example 41

Synthesis of Compound No. 40:
3-guanidinopropionyl-cyclo[Cys-Glu-His-p-Phe-Arg-Trp-Cys]-NH,

'The peptide resin Cys(Trt)Glu(OtBu)His(Trt)-p-Phe-Arg(Pbf)Trp(Boc)Cys(Trt)-

Rink-PS is assembled by standard Fmoc chemistry as previously described. The resin is

then treated with a threefold excess of commercially obtained FmocHNCH,CH,COOH
activated with DCC/HOBt in DMF for 1.5 hrs. The Fmoc group is removed with 30%
piperidine in DMF, and the resin washed with additional DMF and DCM. The resin is
then suspended in NMP and treated with 2.0 equivalents of N,N-di{(Boc)-1-
guanylpyrazole and 2.0 equivalents of IDIEA in NMP and shaken overnight at room
temperature. (Bernatowicz, Wu, and Mlatsueda, J. Org. Chem. 57(8):2497-2502, 1992).
The resin is washed extensively with NMP, DCM, and MeOH. A subsequent
ninhydrin test for free amine is negative. The resin is cleaved, deprotected, and the

resulting peptide cyclized and purified as previously described.
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<223> Syntheti c construct <220> <221> MID_ RES <222>
(1) . . C <223> ACETYLATI ON <220>X- 15871 M ST25. t xt
W 23m0M@BBULFI D <222> (1) . . (7) <220> <221> MIDUSKREB016625
<222> (4) . . (4) <223> D form <220> <221> MOD_ RES
<222> 7 . . 7 <223> AM DATI ON <400> 15 Cys Leu H s
Phe Arg Trp cys <210> 16 <211> 7 <212> PRT <213> Arti
f i cial <220> <223> Synthelf c construct <220> <221>
MOD_  RES <222> (1) . . ) < 2§ ACETYLATI ON <220>
<221> DI SULFI D <222> (1&@'@—%2% <221> MOD_ RES
<222> (4) . . (4¥ymBRdroPdenpeumddds: 44221> MOD_ RES

<222>4-%|?ﬁn1d1n0b1(tﬂy1 E%@lgl’%%ﬁgﬂ I’i‘fEO.QPg 1’% Qyi%l A Hi
s Phe rp cys > <213>

Arkhiefeptifias propaped aspin Bx agypleriér aboye c\oﬂﬂsthc exception that

e BRSO3 R R o

(9) <220> <221> MOD_ RESx% 36) . . (6) <223> D
form <220> <221> MDD _ RES < (9) (9) <223>

AM DATI ON <400> ivnﬂlws MEQWrNM4 Phe Arg Trp
cys 15Buamdievdles d 2:Hip fe>Tryp aI

%I%%pepﬁg 31>s p%%qﬁe i’: C@él%o A <2 3 Oéldﬁg %%(%:f on that ES

FmocPARCHICIR, CRAZE,dGOH. is (f)ized Zﬁ)glaég S FMYEBNREC @Z)'D’H.( 6
(6) <223> D form <220> <221> MOD_ RES <222> (9 . .

(9) <223> AM DATI ON <40Bxampladd Arg Cys Met H s Phe

Arg Trp Cys Synthesis of Compound No. 43:
Ac-Dap-cvyclo[Cys-Glu-His-p-Phe-Arg-Trp-Cys]-NH,

Can be prepared according to Ex ample 1, with the exception that the

ArgCysGluHis-p-Phe ArgTrpCys resin is not treated with acetic anhydride, but instead
with 3.0 equivalents of N-o-Fmoc-N-f-tBoc-L-diaminopropionic acid activated with
DCC/HOBt. The N-terminal Fmoc group is removed by treatment with 30% piperidine
in DMF. The free N-terminus is treated with 5 equivalents of acetic anhydride and

10 equivalents DIEA in dry DMF for 1 hour at room temperature. Resin cleavage,

cyclization, and purification are carried out as in Example 1.

Example 45

Synthesis of Compound No. 44:
Ac-Dab-cyclo[Cys-Glu-His-p-Phe-Ar

Can be prepared according to Ex ample 1, with the exception that the Arg-Cys-
Glu-His-p-Phe-Arg-Trp-Cys resin is not treated with acetic anhydride, but instead with
3.0 equivalents of N-a-Fmoc-N-y-tBoc-L.-diaminobutyric acid activated with DCC/HOBt.
The N-terminal Fmoc group is removed by treatment with 30% piperidine in DMF. The
free N-terminus is treated with 5 equivalents of acetic anhydride and 10 equivalents
DIEA in dry DMF for 1 hour at room texmperature. Resin cleavage, cyclization, and

purification are carried out as in Example 1.
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<210> 19 <211> 9 <212> PRT <213> Artifi
ci al X-15871 M ST25. t xt <220> <223> Syntheti ¢ construct
W& 200200033221> MOD RES <222> (I) . .CD <223> PCT/US2004/016625
ACETYLATI ON <2 20> <2 21> DI SULFID <2 22> (3)..(9) <2
20> <2 21> MOD_ RES <2 22> (6) . . (6) <2 23> D form
<2 20> <2 21> MDD_ RES <2 22> (9) . . (9) <2 23>
AM DATI ON <400> 19 Ty r Arg3tys Phe H s Phe Arg Trp

Cys <210> 20 <2 11> 9 12> PRT <213> Artifi cial <2
20> <2 23> Synthetic co@%ﬂ%%?—‘ﬁgz 20> <2 21> MOD_ RES
SyRtdsis 6PComphd N 35:

DI SULFID <2 22> C3
2 A3anchg) prepared Ay cerpingte Ezanmlw mltlzdne ezzemmm tlwmcetszlzeson with

S M T T e T

resin.2l <211> 9 <212> PRT <2 13> Artificial <220> <223>
Synthetic construct <2 20> <2 21> MOD_ RES <2 22> (D .
(D <2 23> ACETYLATI ON <5.E_)mm2_21> DI SULFI D <2 22>
(3)..(9) <2 20> (6) <223>
D for m <220; o4 ——— ), <223>
s P CRERr g Trp
Q&n%e@réﬁal&?a@&rﬂﬁ&ltb ]ﬁaﬁibl@? \ﬁﬁ?tlﬁ%&@@ti%htthfiﬂ FifibBAr Sg(pbf)
] <220> <223> Syntheti c copstruct <220> <221>
in step $391eplgsed withdymoc Aofas(phly; dnaddition. sep) of @Iegu_tmnmth acetic

acidazx%gﬁdeg'g%mt% %%Q> <221> MOD_ RES <222> (6)..(6)

orm <
Example 48

Synthesis of Compound No. 47:
 Ac-pD-Arg-cyclo[Cys-Glu-His-Phe-Arg-Trp-Cys]-NH,

Can be prepared according to Example 1, with the exception that Fmoc-p-Phe in

step 4 and Fmoc-Arg(pbf) in step 8 are replaced with Fmoc-Phe and Fmoc-D Arg(pbf),
respectively.

Example 49
Synthesis of Compound No. 48: Ac-Arg-cyclo[Cys-Glu-His-p.Phe-Arg-Trp-Cys]-NH,

Can be prepared according to Example 1.

Example 50
Synthesis of Compound No. 49: Ac-Arg-cyclof Cys-Glu-His-p-Phe-Arg-Trp-Cys]-OH

Can be prepared according to Example 1, with the exception that Wang resin is

used instead of Rink resin.

Example 51

Synthesis of Compound No. 50:
Ac-Arg-cyclo{Cys-Glu-His-(4-Cl-p-Phe)-Arg-Trp-Cys [-NH,

Can be prepared according to Example 1, with the exception that Fmoc-4-Cl-p-

Phe is used in step 4 instead of Fmoc-p-Phe.
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<221> MOD_ RES <222> (9)..(9) <223> AM DATI ON <4Q0>
22X- 15871 M ST25. t xt Tyr Arg cys Thr H s Phe Arg Trp
W@ I®50@I38> 23 <211> 9 <212> PRT <213> Artifi ci BET/AR03016625
<22 3> Synt heti c construct <220 <221> MOD_ RES <222>
a) . . d) <22 3> ACETYLATION <220> <221> DI SULFI D
<22 2> C3)..(Q9) <220> <221> MOD_ RES <222> (6) . . (6)
<223> D form <220> <221> M3 RES <222> C9). . (9)
<223> AM DATI ON <400> 23 Tyr Arg Cys Trp H s Phe Arg
Trp Cys 1 5 <210> 24 <Xxamiple 3312>" PRT <213> Arti fici

al <220 <223> SupiBGL iofCERRTHIIGS, 51220> <221> NOD_
552 <§_— T8 C%oﬂ%«s é@ﬁ,\% LATPHIN A2 (k- SULFI D

AW SRS
g )\ R PheATS T bysl:

T8 STy OB NS

His) isa@ddBin step 5 fristdadlof Em>}ksz 8> Byatio s unpseiaeed side ckaipof

TR AT ) e

pept1d63222> (6)..(6) <223> D form <220> <221> MOD_ RES <222>
(9)..(9) <223> AM DATI ON <400> 25 Tyr Arg c Val Hi s
Phe AEAIErqyClojSysGlnél MeHis- Pseésfgzmﬁ%!s .
Art i f Aciag-cyelp(Cys<Ohael MerpHdis)-o-Pherivigr Tipr Cyst éﬂiz <221>

oRrita gintd) w320 B I s 22>

configurations of the 1-Me-His residue in each peptide are defined by two-dimensional

NMR techniques with proper standard peptides and controls.

Example 53
Synthesis of Compound No.52: Ac-p-Arg-cyclo[Cys-Glu-His-b-Phe-Arg-Trp-Cys]-NH>

Can be prepared according to Example 1, with the exception that Fmoc-p-
Arg(Pbf) is used in step 8 instead of Fimoc-Arg(Pbf).

Example 54

Synthesis of Compound No. 53:
Ac-pD-Arg-cyclo[Cys-Glu-His-p-Phe-Arg-Trp-Cys]-OH

Can be prepared according to Example 1, with the exception that Fmoc-p-Arg(pbf)

is used instead of Fmoc-Arg(pbf) in step 8. In addition, Wang resin is used instead of

Rink resin.

Example 55

Synthesis of Compound No. 54:
Ac-hArg-cyclo[Cys—Glu-His-p-Phe-Arg-Trp-Cys]-NH»

Can be prepared according to Example 1, with the exception that Fmoc-hArg(Pbf)
is used in step 8 instead of Fmoc-Arg(Pbf).

Example 56

Synthesis of Compound No. 55:
Ac-Cit-cyclo[Cys-Glu-His-D-Phe-Arg-Trp-Cys]-NH,

Can be prepared according to Example 1, with the exception that Fmoc-Cit is used

in step 8 instead of Fmoc-Arg(Pbf).
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<221> M SC_ FEATURE <222> (3) . . (3) <223> xaa =
cystei ¢ acid <220> <221> MOD_ RES <222> (5)..(5)
WE2B3m0M@39 or m <220> <221> MOD_ RES <222> (5). EGT/Usﬁ)ﬂﬂoqﬁﬁzs

AM DATI ON <400> 26 Arg Cys Xaa H's Phe Arg Trp cys

<210> 27 <211> 8 <212> PRT <213> Artificial <220>

<223> synthetic construct <220> <221> MOD_RES <222>
(1)..(1) <223> ACETYLATI ON3¢220> <221> MOD_ RES <222>
(1)..(1) <223> D form <220> <221> DI SULFI D <222>

(2)..(8) <220> <221> M EZ2MPEAY{RE <222> (3)..(3)

<223> Xaa = cyst tHAGHs yOD_ RES <222>
9. Ehagtisd %Ju%é- s :

2
Gla. i

< - -
Sy g oS s

is usee2pgtsp Bligiead of Fmo>Hig@), ch(09§31t422®ﬂ ingtoatbof g -Arg(Pbf) in

step 8 P05 skt spas ol of FRiS-CINe FSY BiShesfindiy
racenEAROF AR he waﬁamnggsvlﬁaaaﬁuc&)two peplids: <223> AM DATI ON
<400> 2 8 T éz Xaa H s Phe Arg Trp c s <210>

29 <2Ag¢-Citre Wim)ﬂl?he-ér&rrk@z@i
Synt hed- Elthynkxiemﬁlu'ﬂMe@ﬁmsrnmhswrgrhp@yszwm (7)

<3805 9Bl FBer iR 3887 Seribhed fiPTRZ T8l

configurations of the 1-Me-His residue in each peptide are defined by two-dimensional

NMR techniques with proper standard peptides and controls.

Example 58

Synthesis of Compound No. 57:
Ac-Leu-cyclo[ Cys-Glu-His-p-Phe-Ar,

Can be prepared according to Example 1, with the exception that Fmoc-Leu is
used instead of Fmoc-Arg(Pbf) in step 8.

Example 59 -
Synthesis of Compound No. 58: Ac-Lys-cyclo[Cys-Glu-His-p.Phe-Arg-Trp-Cys]-NH,

Can be prepared according to Example 1, with the exception that Fmoc-Lys{(Boc)
is used in step 8 instead of Fmoc-Arg(Pbf).

Example 60

Synthesis of Compound No. 59:;
Ac-Lys(ipr)-cyclo[Cys-Glu-His-p-Phe-Arg-Trp-Cys]-NH; |

Can be prepared according to Example 1, with the exception that Fmoc-

Lys(ipr)(Boc) is used in step 8 instead of Fmoc-Arg”(be).

Example 61

Synithesis of Compound No. 60:
Ac-nLeu-cyclo[Cys-Glu-His-p-Phe-Ar.

Can be prepared according to Example 1, with the exception that Fmoc-nLeu is

used instead of Fmoc-Arg(Pbf) in step 8.
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<2 23> AM DATI ONX- 15871 M STT25.txt <400> 29 Cys @ u

H s Phe Arg Trp Cys 1 5 <210> 30 <211> 7 <212> PRT
we2M3m00384 i fi ci al <220> <223> Synthetic const rect/USRBO916625

<221> MOD_ RES <222> (1)..(1) <223> ACETYLATI ON <220>

<221> DI SULFI D <222> (1)..(7) <220> <221> MOD_ RES

<222> (4)..(4) <223> D form <220> <221> MOD_ RES <222>

(7)..(7) <223> AM DATI ON <480> 30 Cys Gu Hs Phe Arg

Trp q/s <210> 31 <211> 7_<212> PRT <213> Artifici al
<220> <223> synthetic CM&QQZW <221> MOD_ RES

<222> (1)..(1) <%3§ﬂ1e§§5%%5@\1d<ﬁ3.061:<221> DI SULFI D
<222> A&-}nLel(a/clo .L>Gflfﬂi§n Q:AJ T<é 2 NH, (4)

<223> Z-TT UOro strrated , D ror
t xCarxk@fiepare@ ﬁecoh@ tBEXanyle t, with thsexc2pion i FAF¢-Sér and
00> 31 A u H.s Phe Trp cys <210> 32 <211> 7
Fmoczé?&%re Ppﬁﬁ%ﬂ@ StEp tli-f %@ﬁ@bf@aO%zlz@aswfl ngtead of Fmoc-
&t <220> <221> MOD_ RES <222> (1) .. (1) <223>
Arg(ﬂ%nl)i'lﬁ{YLiﬁrl ON <220> <221> DI SULFI D <222> (1) ..(7) <220>
<221> MDD_ RES <222> (4)Exantply 63223> 4 chloro

C )@anlbé%ré @lr@d’ a&%rﬁgé]tﬁ E&aﬁ?p]g T g RRE tﬁ@éﬁ%}i i >ﬂ ﬂﬁ%} Frh@é Orn is

<220> < nthetic construct <220> <2
usedazﬂmfiens)eadq me2Rsg®OETYLATI ON <220> <221> DI SULFI D
<222> CD (7) X- 15871 M ST35 . t ut 9220> <221> MOD_ RES

Synthesis of Compound No. 63:
Ac-Val-cyclo[Cvys-Glu-His-p-Phe-Arg-Trp-Cys]-NH,

Can be prepared according to Example 1, with the exception that Fmoc-Val is

used instead of Fmoc-Arg(Pbf) in’ step 8.

Example 65 -

Synthesis of Compound No. 64:
N-(2-naphthalenesulfonyl)-n-Arg-cyclo[Cys-Glu-His-p-Phe-Arg-Trp-Cys]-INH,

Can be prepared according to Example 1, with the exception that Fmoc-A rg(pbf)

in step 8 and acetic anhydride in step 9 are replaced with Fmoc-p-Arg(pbf) and
2-naphthalenesulfonylchloride, respectively.

Example 66

Synthesis of Compound No. 6 5: N-(4-(2-naphthalenesulfonamido)-4-oxo-butvyryl)-
D-Arg-cyclo[Cvs-Glu-His-p-Phe-Arg-Trp-Cys]-NH,

Can be prepared according to Example 1, with the exception that Fmoc-A rg(pbf)
in step 8 and acetic anhydride in step 9 are replaced with Fmoc-p-Arg(pbf) and succinic
anhydride, respectively. Attaching the naphthalene 2’-sulfonamide is carried out as
follows: after step 9, the resin is swollen in DCM and washed several times with dry
DMF. Then, 5 equivalents of naphthalene 2’-sulfonamide, 10 equivalents of PyB OP, and
10 equivalents of DIEA in dry DMF are added to the resin with a catalytic amourat of
DMAP (4-(N,N’-dimethylamino)pyridine). The coupling reaction is allowed to proceed

at room temperature for 3 h, and the resin is washed and dried.
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<222> (4) . . (4) <223> 4-brono substituted , D form
<220> <221> MOD_ RES <222> (7)..(7) <223> AM DATI ON

W 4@8m0B39 Cys G u H's Phe Arg Trp Cys <210> 34PRR1$2004016625
<212> PRT <213> Artificial <220> <223> synthetic
construct <220> <221> MID_ RES <222> (1)..(l) <223>
ACETYLATI ON <220> <221> DI SULFI D <222> (1)..(7) <220>
<221> MOD_ RES <222> C3)..@R) <223> | -nethy
substituted <220> <221> MID_ Rgg <222> C4)..C4) <223>
D form <220> <221> MID_ > C7)..C7) <223>

AM DATI ON <400> BEsisBr ‘e dihsoundNSYeg; Trp Cys 1 5

<22 veRegare MO TRIES ts Examplel), with jhe€r 25t AR AR T ys-
<220> <221> DLSULFILD <222> (1)..(7) <220> <221> MOD_ .
Glu-Hig=g-Fhpoyee-Tupy Cyy 2gsinisnnt tigategwitheadstic anbydride) by ingteag] with an

< < >y u | - :
exces§E 374 bbeon'yBlenApopOil Y O aR POR/BIORY Tl eycl ization
and puizficatioArare arciedbut 22 GPE e 1Synt heti ¢ construct <220>
<221> MOD_ RES <222> (1)..(1) <223> ACETYLATI ON <220>
<221> DI SULFI D <222> (|%ﬁ-ﬁé20> <221> MOD_ RES

<222> (4)..(4) <223t FUBTARRY NZ B> MOD_ RES <222>
3(Am en rdPogI- AR oYl G IHSs-SPHe-ArS- TR vS! 831,

PREX-tEG8&abd STBTdingtto EXdBpleAl twilth theieabept@@Ghat the Arg-Cys-
Glu-His-p-Phe-Arg-Trp-Cys resin is not treated with acetic anhydride, but instead with an

excess of 3-(4-methylbenzoyl)propionic acid activated with DCC/HOBt. The cyclization

and purification are carried out as in Example 1.

Example 69

Synthesis of Compound No. 68:
Tyr-Arg-cyclo[Cys-Glu-His-p-Phe-Arg-Trp-Cys]-NH,

Can be prepared according to Example 1, with the exception that acetylation with
acetic anhydride in step 9 is not used. Fmoc-Tyr(tBu) is added after step 8.
Example 70
Synthesis of Compound No. 69: Tyr-Arg-cyclo[Cys-Glu-His-p-Phe-Arg-Trp-Cys1-OH

Can be prepared according to Example 1, with the exception that acetylation with

acetic anhydride in step 9 is not used. Fmoc-Tyr(tBu) is added after step 8. In addition,

Wang resin is used instead of Rink resin.

Example 71

Synthesis of Compound No. 70:
-cyclo[Cys-Glu-His-p-Phe-Arg-Trp-Cys]-NH-(CH;)s-NH,

Can be prepared accoxding to Example 1, with the exception that
1,6-diaminohexane trityl resin (Nash, Bycroft, and Chan, Tet. Lett. 37(15):2625-28 , 1996)

is used instead of Rink resin. In addition, step 9 is not carried out.
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<223> synthetic construct <220> <221> MOD_ RES <222>

(1)..(1) <223> N-propionyl substituted <220> <221>
WOLBEhEI® <222> CD (7) <220> <221> MOD_ RES <2PQEUS2004/016625

(4)..C4) <223> D form <220> <221> MOD_ RES <222>

C7)..C7) <223> AM DATI ON <400> 37 cys GQu Hs Phe Arg

Trp C,ys 1 5 <210> 38 <211> 7 <212> PRT <213>

Artificial <220> <223> syntfidtic construct <220> <221>

MD_ RES <222> CD CD <228> Nobubyryl substituted <220>

<221> DI SULFI D <222> CD.~ 20> <221> MOD_ RES

<222> (4)..(4) < hddis off Compadiad K324 MDD RES <222>

C7) .. (7TXye2232vAM AL I G Phe3A -ﬁhﬁ e Arg
sX- 15871 ST25. t xt <210> > PRT

3
2‘5@5 eprepared geegrdiapio-Exanps 1 rthtﬂeq ¢7@epmﬁl|aUEmOC—Glu is

used BARERS *ﬁ%ﬁﬁﬁ%ﬁifﬂ &éﬁtﬁ Heb 35 Sl Lo,
anhydi2dtlin shpD) isknbtted22> (4) . <223> D form <220> <221>

MOD_ RES <222> (7)..(7) <223> AM DATI ON <400> 39 Cys
Gu H's Phe Arg Trp cys Exemmpled <211> 7 <212> PRT

<213> Artificial mmﬁ?@’@m L[Hcﬂg&_ij“zconstruct <220>
<221> %é%}%réyé Gly- il DPRS oA TGyl NI, <, 11

3- guani supstttuted <
<Z?zﬁ1>be@ﬁeparéd’ accozding t6 BEXbmpUD_withtheekdeptidrtkhat Kfloc-Tyr(tBu)
> D form <220> <221> MOD_ RES <222> (7)..(7) <22§'r
%WW—PEE%W‘W\? ST25.txt <400> 40 Cys G u Hi s Phe
Arg Trp Cys <210> 41

is ad

Example 74

Synthesis of Compound No. 73:
Ac-Tyr-Arg-cyclo[ Cys-Glu-His-p Phe-Arg-Trp-Cys]-OH

Can be prepared according to Example 1, with the exception that Fmoc-Tyr(tBu)

is added between steps 8 and 9. Wang resin is used instead of Rink resin.

Example 75

Synthesis of Compound No. 74:
N-succinyl-Tyr-Arg-cyclo[Cys-Glu-His-p.Phe-Arg-Trp-Cys]-NH,

Can be prepared according to Example 1, with the exception that step 9 is carried

out with succinyl anhydride instead of acetic anhydride. Fmoc-Tyr(tBu) is added
between steps 8 and 9.

Example 76

Synthesis of Compound No. 75:
N-glutaryl-Tyr-Arg-cyclof Cys-Glu-His-b-Phe-Arg-Trp-Cys]-NH,

Can be prepared according to Example 1, with the exception that step 9 i s carried
out with glutaryl anhydride instead of acetic anhydride. Fmoc-Tyr(tBu) is added between
steps 8 and 9.

Example 77

S ynthesis of Compound No. 76:
N-glutaryl-Tyr-A rg-cyclo[Cys-Glu-His-p-Phe-Arg-Trp-Cys]-OH

Can be prepared according to Example 1, with the exception that step 9 is carried

out with glutaryl anhydride instead of acetic anhydride. Fmoc-Tyr(tBu) is added between

steps 8 and 9. Wang resin is used instead of Rink resin.
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<211> 7 <212> PRT <213> Artifi cial <220> <223>

Synt hetic construct <220> <221> MOD_ RES <222> (1) . .
W@ 200548839 4- guani di nobut yryl substituted <220PCHRIA®4/016625

DI SULFI D <222> (1)..(7) <220> <221> MOD_ RES <222>

C4)..(4) <223> D form <220> <221> MOD_ RES <222>

(7)..(7) <223> AM DATI ON <400> 41 Cys G u H's Phe Arg

Trp COys 1 5 <210> 42 <211> ¥3<212> PRT <213>

Artificial <220> <223> nt hetibg construct <220> <221>

MOD_ RES <222> CD d) <%@¥9§‘9—Zgani di noval eryl

substituted <220>SvntEekiz & dhiddddMNe2: CD (7) <220>

<221X-NQEdIIPEP 2R A [Cye AusH4 3 PHe-Arg-Trp-Cys]-NH,

f or mX- M ST25. i xt <2205 <2215 D RES <ZZZ>

CQan lepreparedaccanding oGk amo +, with GesexCeptids that¥iep i gnot

. 1 10> 4 11> 7 <21 PRT <213> .. . .
carriel . Hogy RaBpY e 560 (e hatine S r o Depssis dissaiyed in
DMPMaB red3ted widk ghicOhblactohk/ BREZRP A6t THE final ]]):roduct is then

_.am nopropi onyl substituted <220> <221> DI SULFI D <222>

purifiedy  (7) <220> <221> MOD_ RES <222> (4)..(4) <223> D

form <220> <221> MOD_ R@a §§g7%c7)..c7) <223>

AM DATI ON <400> 43 Cys he Arg Trp Cys <210>

44 <211> 7 <212> SthesBIPCompoindN®178<220> <223>

Synt hewccrmagééy elb[sga%-ﬂa@?@h - ¢ 2dcoho] ) - - CD

<223> acetyl -di am nobutyr substituted <220> <221>

DI Couppenoial mmlwe(mw-d/s&mm.m sitached gxcommereially
avajl%%ﬁcﬁﬁ?’oa%%ﬁ%?da&é)deﬁ(réﬁzeﬁz\%gﬁ g Resfnoe{c%fd%nzgoﬁ) pﬁl%%%ﬁedvp%cedure

(Yan and Mayer, J. Org. Chem. 68(3):1161-62, 2003). The peptide chain is then

extended in the conventional manner to obtain the resin-bound Tyr-Arg-Cys-Gla-His-

p-Phe-Arg-Trp-Cys alcohol sequence. Acetylation of the o-amino group is carried out as
above with 5 equivalents of acetic anhydride and 10 equivalents DIEA in dry DMF for
1 hour at room temperature. Resin cleavage, cyclization, and purification are caxried out

as in the above examples.

Example 80

Synthesis of Compound No. 79:
Ac-Tyr-p-Arg-cyclo[Cys-Glu-His-p.Phe-Arg-Trp-Cys]-NH,

Can be prepared according to Example 1, with the exception that Fmoc-p-
Arg(Pbf) is used instead of Fmoc-Arg(Pbf) in step 8. Fmoc-Tyr(tBu) is added between
steps 8 and 9.

Example 81

Synthesis of Compound No. 80;
Ac-Tyr-Arg-cyclo{dCys-Glu-His-p-Phe-Arg-Trp-Cys]-NH,

Can be prepared according to Example 1, with the exception that Fmoc-p-Cys is

used in step 7 instead of Fmoc-Cys(Trt). Fmoc-Tyr(tBu) is added between steps 8 and 9.
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<222> (7)..(7) <223> AM DATI ON <400> 44 Cys Gu Hi's
Phe Arg Trp cys 1 5 <210> 45 <211> 8 <212> PRT <213>
wadaoshomssal <220> <223> synthetic construct <2POHUSRBL/D16625
DI SULFI D <222> (2)..(8) <220> <221> MOD_ RES <222>
(5)..(5) <223> D form <400> 45 Arg cys Gu H s Phe
Arg Trp Cys 1 5 <210> 46 <211> 8 <212> PRT <213>
Artificial <220> <223> synt fidtic construct <220> <221>
MOD_ RES <222> (1)..(1) eQof orm <220> <221>
DI SULFI D <222> (2)..(8) 21> MOD_ RES <222>
(5)..(5) <223> D mm&&mbm BIPNot &I <220> <221>
NO)AdR’E&-ﬁA&g@ (ATys-Cu-(FA2SHi AM. PeT AGNT 00/ 3]- M8 Adirgl

Cys G u H's Phe Asgnthédls &/Sohpourre40>8247 <211> 8 <212>
G%Z M@ﬁﬁs Pl

Ammrm@mﬁrdmwme RE@lth Axexcepiion that Bboc- (I-Me-
<223>. D.f 22 21>_D L D, 222> 2 <22
His) (53544 n\ 4P Sppaieas ob B SRy 15 S A ey B (BHs 249ed

betwl¥ndstee S Shdlo HiueRB Qhéﬁxg)raie@te@éﬁie%%391>0f4$n&2@111’?[e81—ﬁ§1131?8
PRT <213> Artificial 20> <223> Synthetic construct

residupBgsceaperized\iumingris cegpling, whichpffopdsiworgplivesaT! ON

s e

{de-ie¥mers are easily separated on HPLC. The absolute

conflguratlons of the 1-Me-His residue in each peptide are defined by two-dimensional

NMR techniques with proper standard peptides and controls.

Example 83

Synthesis of Compound No. 84:
Ac-Tvr—Arg—cvclo[Cvs Glu-(1-Me-His)-(4-F-p-Phe)-Arg-Trp-Cys]-INH, and
Synthesis of Compound No. 85:
Ac-Tyr-Arg-cyclo[Cys-Glu-(1-Me-p-His)-{4-F-p-Phe)-Are-Trp-Cys ]-NH,

Can be prepared according to Example 1, with the exception that Frmoc-1-Me-His

is used in step 5 instead of Fmoc-His(Trt). Fmoc-4-F-p-Phe is used instead of Fmoc-p-
Phe in step 4. Frmoc-Tyr(tBu) is added between steps 8 and 9. Due to the unprotected
side chain of Fmoc-(1-Me-His), this residue is racemerized during the coupling, which
affords two peptides:

Ac-Tyr-Axg-cyclo[Cys-Glu-(1-Me-His)-(4-F-p-Phe)-Arg-Trp-Cys]-INH, and
Ac-Tyr-Arg-cyclo[Cys-Glu-(1-Me-p-His)-(4-F-p-Phe)-Arg-Trp-Cys ]-NH,.

The two peptide-isomers are easily separated on HPLC. The absolute
configurations of the 1-Me-His residue in each peptide are defined by two-dimensional

NMR techniques with proper standard peptides and controls.

Example 84

Synthesis of Compound No. 86:
Ac-Tyr-Arg-cyclo[Cys-Glu-His-(4-Cl-p-Phe)-Arg-Trp-Cys]-NH,

Can be prepéred according to Example 1, with the exception that Frmoc-4-Cl-p-

Phe is used in step 4 instead of Fmoc-p-Phe. In addition, Fmoc-Tyr(tBu) is added

between steps 8 and 9.
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) M) JOKO) JO) JKM. VWVWW WV VWWWWWVWWY

X-1587I M ST25.txt MDD _ RES (5) . . C5 D form MOD RES
W@B)05/000389 AM DATI ON <400> 4 8 Arg Cys G u H i PCT/BR®04/016625

Arg Trp cys 1 5 <210> 4 9 <211> 8 <212> PRT <213>

Artifi ci al Syntheti c construct MO _ RES C D .

C ACETYLATION DISULFIDC2) . . C8) MDD _ RES ( 5) .

( 5) Dform<400> 4 9 Arg4sys Gu Hi s Phe Arg Trp

cys 50 8 PRT Artifi ¢ i a Syntheti c¢ construct <220>

<221> MOD _ RES <222> cEmample 8 0 <223> ACETYLAXI ON

DI SULFI D 02) . sCBMsis HPE% b-- gﬁo j. <220> <221>

% h: - " ro QMH‘L’E _!{ -A' 1 !.v_}_“ %ﬂd
AM DATI(]\I <400> synthests &t COmDG R A

T o eGPl Mo Hisi( Cler b A TP S, ®

22-Cl-
o S P oG

Phe is(2}d in( 83p 4 2aGrackaPEmondiPheriEs Fra®2( -Jig)His) is usdd in2ep:s

o L L8020 6555 102 RS v
steps é &id 9.( Bhe f@%ﬁ@u@%%@d@h&é&%oﬁﬁn& gl S¥SHER) Uhtd resi diegs

g Trp Cys 1 5 <210> 52 <211> 8 <212> PRT <213>
racemﬁmedfdnmn@thez@gplmgzﬁnclsyffowettwe pepidest uct X- 15871 M

}ﬁ’f’&\% " ?{%ﬁ& &l 'i(ﬁ?&-hﬁ'iﬁ SBRBRe)Ade-Trp-Cl N2 25

-Arg cyc s-Glu-(1-Me-DHis)-(4-Cl-p-Phe)-Arg-Trp-Cys]-INHa.
The two peptide-isomers are easily separated on HPLC. The absolute
configurations of the 1-Me-His residue in each peptide are defined by two-dimensional

NMR techniqués with proper standard peptides and controls.

Example 86

Synthesis of Compound No. §9:
Ac-Tyr-Arg-cyclo] Cvs—Glu-His-(4—Br-D-Phe)-AIg—Tm-CVs] -NH,

Can be prepared according to Example 1, with the exception that Fmoc-4-Br-p-

Phe is used instead of Fmoc-p-Phe in step 4. Fmoc-Tyr(tBu) is added between steps 8
and 9.

Example 87

Synthesis of Compound No. 90:
Ac-Tyr-Arg-cyclo[Cys-Glu-(1-Me-His)-(4-Br-p-Phe)-Arg-Trp-Cys|-NH> and
Synthesis of Compound No. 91:

Ac-Tyr-Arg-c yclo[Cys-Glu-(1-Me-p-His)-(4-Br-p-Phe)-Arg-Trp-Cys]-INH,

Can be prepared according to Example 1, with the exception that Fmoc-4-Br-b-

Phe is used in step 4 instead of Fmoc-p-Phe and Fmoc-(1-Me-His) is used in step 5
instead of Fmoc-His(Trt), respectively. In addition, Fmoc-Tyr{(tBu) is added between
steps 8 and 9. Due to the unprotected side chain of Fmoc-(1-Me-His), this residue is
racemerized during the coupling, which affords two peptides:

Ac-Tyr-Arg-cyclo[Cys-Glu-(1-Me-His)-(4-Br-b-Phe)-Arg-Trp-Cys]-NH> and
Ac-Tyr-Arg-cyclo{Cys-Glu-(1-Me-p-His)-(4-Br-p-Phe)-Arg-Trp-Cys]-INH,.
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<221> MOD_ RES <222> CD . . CD <223> D form <220>

<221> DI SULFI D <222> (2)..(8) <220> <221> MOD_ RES
WE2@2000339 . . C5) <223> D form <220> <221> MOD_ RESBUSRAR016625

(8) . . (8) <223> AM DATI ON <400> 52 Arg cys Qu His

Phe Arg Trp Cys 1 5 <210> 53 <211> 8 <212> PRT <213>

Artificial <220> <223> Synthetic construct <220> <221>

MOD_ RES <222> CD . CD <2236 ACETYLATI ON <220> <221>

%;»Fv%ép% ;S@P%Cgrgégggswgg%@& ]Zl&b DI sum D

confi %ﬁ/gﬁ)’(ﬁ)s%f PeM-FRIAR reddd¥ B HYF R@tiﬁe"ﬂr@ d&hﬁad’%’ygﬁé-ﬁlmensmnal
sX-1587I M ST25.txt <210> 54 <211> 8 <212> PRT <213>

NMRAget¢hniques withprej®2 @mnd}ﬁﬂ?gnp@astalndtcpmrolso nstruct <220>
<221> MOD_ RES <222> (1) <223> ACETYLATI ON
<220> <221> M SC _ FEAT (1). .(1) <223> Xaa =
homoar gi ni ne <22%%§12e%§k of RchbdTn N2 22> (2). - (8)
<2203 < > Hei
<220>A°<§I§%>‘d|%ED"E1 RES 2 éf"sj@m DPh%?ArgﬁEV/ggn DATI ON
<4ZC}3(ﬂ:be5p1repaa:d®psoﬂng tbllEaiaﬁiluha Ar\gltfftm: e@ysptm]that Bdoc-4-Me-p-

o G B S B b A B gy e

and9: (1) <223> ACEXYLATI ON <220> <221> M SC_ FEATURE
<222> CD - C) <223> Xaa = citrulline <220> <221>
DI SULFI DX- 15871 M ST25. thgampde82 (2) . . (8) <220 <221

MD_ RES <222>~ @ n'theg?s) ofi',zo?ﬁ'i% >0~unQ I¢I(9. r9gl. <220

Ac-Tyr-Arg-cyclo[Cys-Glu-His(4-OMe-p-Phe

Can be prepared according to Example 1, with the exception that Fmoc-4-OMe-p-
Phe is used in step 4 instead of Fmoc-p-Phe. Fmoc-Tyr(tBu) is added between steps 8
and9.

Example 90
Svynthesis of Compound No. 94:

Can be prepared according to Example 1, with the exception that Fmoc-1-Me-His
is used in step 5 instead of Fmoc-His(Trt). Fmoc-4-OMe-p-Phe is used instead of Fmoc-
p-Phe in step 4. Fmoc-Tyr(tBu) is added between steps 8 and 9. Due to the unprotected
side chain of Fimoc-(1-Me-His), this residue is racemerized during the coupling, which
affords two peptides:

Ac-Tyr-Arg-cyclo[Cys-Glu-(1-Me-His)-(4-OMe-p-Phe)-Arg-Trp-Cys]-NH; and
Ac-Tyr-Arg-cyclo[Cys-Glu-(1-Me-p-His)-(4-OMe-p-Phe)-Arg-Trp-Cys]-NH,.

The two peptide-isomers are easily separated on HPLC. The absolute
configurations of the 1-Me-His residue in each peptide are defined by two-dimensional

NMR techniques with proper standard peptides and controls.
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<221> MOD_ RES <222 (8) ..(8) <223 AM DATI ON <400 55
Xaa Cys Gu H s Phe Arg Trp Cys <210> 56 <211> 8

W& 22m0BBIT <213> Artificial <220> <223> Synt hePCT/US2004/016625
construct <220> <221> MOD_ RES <222> (1) . . (1) <223>
ACETYLATI ON <220> <221> M SC_ FEATURE <222> (1)
(1) <223> Xaa = ci trull ine <220> <221> DI SULFI D
<222> (2).. (8) <220> <2214'MXD_ RES <222> (4) . . (4)

<223> 1-nethyl substituted <22 <221> MOD_ RES <222>
(5) . . (5) <223> D fortﬁ’ﬁ?&é;gﬂD MOD_ RES <222>

(8) ..(8) <223> Wn%gisq}?é&g&%nQQJ%% Cys G u Hi s Phe
Arg Wfof a‘@(dlﬁ 411G P1i€)2 P é(hrézﬂ'&>C§s]<ﬁﬂ12>

<Z2Z20>7<Z2Z23> Syntnetr ¢t const fuct
<12ﬁ>be<1ﬁéﬁzﬁ’e&’la&brdiﬁ30mﬁmlm with t}@,[éxcé’;ﬁﬁm that Fmoc-3-Me-His

ACETYLATI ON <2 0> < | SULFI <220>
is usedp §icp pripsteag el B r% m?%EY%%ﬂS %&é lgﬁ&fmﬁteps 8
and 9<221> MOD_ RES <222> C8) . . (8) <223> AM DATI ON <400>
5 7 Leu cys Gu H's Phe Arg Trp cys 1 .5 <210> 5 8
<211> 8 <212> PRT <213> Q@lﬂgaﬂ_al <220> <223>
synthetic constr RES <222> CD - -

. rar rfxf’cz;ﬁfﬁﬁt s
alnﬁ E?@f%ﬁﬁlw > Sayﬁ#% gt \Iw8J1th ﬁ%eoeﬁié:?&;r on, a'n]a%f-?moc—l -BzIl-His

is used in step 5 mstead of Fmoc-His(Trt). Fmoc-Tyr(tBu) is added between steps 8
and 9. Due to the unprotected side chain of Fmoc-(1-Bzl-His), this residue is racemerized
during the coupling, which affords two peptides: '

Ac-Tyr-Arg-cyclo[Cys-Glu-(1-Bzl-His)-p-Phe-Arg-Trp-Cys]-NH; and
Ac-Tyr-Arg-cyclo[Cys-Glu-(1-Bzl-p-His)-p-Phe-Arg-Trp-Cys]-NH,

The two peptide-isomers are easily separated on HPLC. The absolute

configurations of the 1-Bzl-His residue in each peptide are defined by two-dimensional

NMR techniques with proper standard peptides and controls.

Example 93
Synthesis of Compound No. 101:

Can be prepared according to Example 1, with the exception that Fmoc-1-Bom-
His is used in step 5 instead of Fmoc-His(Trt). Fmoc-Tyr(tBu) is added between steps 8
and 9.

Example 94

Synthesis of Compound No. 110:
Ac-Tyr-Arg-cyclo[Cys-Glu-(B-(2-furyl)-Ala)-p-Phe-Arg-Txp-Cys]-NH,

Can be prepared according to Example 1, with the exception that Fmoc-

B-(2-furyl)-Ala is used in step 5 instead of Fmoc-His(Trt). In addition, Fmoc-Tyr(tBu) is
added between steps 8 _and 9.
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<220> <221> MOD_ RES <222> CD CD <223> ACETYLATI ON
<220> <221> M SC_ FEATURE <222> CD CD <223> xaa =
WO 003BoNn) - i sopropyl |ysi ne <220> <221> Dl BU/BERD04/016625

<222> C2) ..(CB) <220> <221> MOD_ RES <222> C5) . . (5)
<223> D form <220> <221> MOD_ RES <222> C8) . . (8)

<223> AM DATI ON <400> 5 9 gzéla Cys @ u H s Phe Arg

Trp cys 1 5 <210> 6 0 <2115°8 <212> PRT <213> Artifi

cial <220> <223> Synt he apstruct <220> <221> MOD_
RES <222> CD CD <223> %%T’%%%ITG\I <220> <221> M SC_

FEATURE <222> t dN@drlll: euci ne <220>X-
15&7TMAS§-&'§01DR€V%G}&LFB théHL’Pkfl)Aﬂﬁ?B?h_é%rg—Tgpigbl NHz
<220> <221> ES <222> (5) <2 23> D f

Joan e prepasqd.a IH&ESEWEIQJ (wgtjn th? gy}ceggcgghat Fmoc B (thien-

i
L L Y
betwe&Osteps®8nd Qynt het i ¢ construct <2 20> <221> I\/DD_ RES
<222> Cl) - -CD <223> TYLAT] ON <220> <221> M SC_
FEATURE <222> CD - .CD S = nor euci ne <220>

<221> DI SULFI D <@22Fesfe2)f CompdiBl N2 202 <221> MOD_ RES

uC#ih bes pibpEaredt g:c'ﬁrcpng:yxsESmnpllérlo wilh&hd exeegﬁ@n 53 Fiagd> 8

03B 51 e ST T e
Tyr(iBuPis dddedderwbbdstepe’d hitdo <220>

Example 97

Synthesis of Compound No. 113:
Ac-Tyr-Arg-cyclo[Cys-Glu-(B-(pyridin-4-yl)-Ala)-p-Phe-Arg-Trp-Cys |-NH,

Can be prepared according to Example 1, with the excepti on that Fmoc-

B-(pyridin-4-yl)-Ala is used in step 5 instead of Fmoc-His(Trt). In addition, Fmoc-
Tyr(tBu) is added between steps 8 and 9. 4
Example 98

Synthesis of Compound No. 114:
-cyclo[Cys-Glu-His-p-Phe-Ar

Can be prepared according to Example 1, with the excepti on that glycinol

2-chlorotrityl resin (Barlos, Chatzi, Gatos, and Stavropoulos, Int. J. Pept. Protein Res.
37(6):513—20, 1991) is used instead of Rink resin.

Example 99

Synthesis of Compound No. 115:
—cyclo[Cys-Glu-His-p-Phe-Ar 2-amminoethoxy)ethanol

Can be prepared according to Example 1, with the exception that
2-(2-aminoethoxy) ethanol 2-chlorotrityl resin (Barlos, Chatzi, Gatos, and Stavropoulos
Int. J. Pept. Protein Res. 37(6):513-20, 1991) is used instead of Rink resin.

2
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<221> M SC_ FEATURE <222> CD CD <223> xaa = ornithi ne
<220> <221> DI SULFI D <222> (2).. (8) <220> <221> MOD _
WEREDS0AB2> C5) .. C5) <223> D form <220 <221> MIDI/USRES016625

<222> C8)..(C8) <223> AM DATI ON <400> 62 Xaa Cys G u Hi

s Phe Arg Trp cys 1 5 <210> 63 <211> 8 <212> PRT <213>
Arti f i cial <220 <223> ntheti ¢ construct <220
<221> MOD_ RES <222> CD CD#%223> ACETYLATI ON <220>

<221> DI SULFI D <222> (%[ a e fd) <220> <221> MOD_ RES
<222> C5). . (C5) <223> 20> <221> MOD_ RES

<222> C8) . . ChynttEidofAdupdtihONo<4106> 63X- 15871M

ST25 Ac-Dgk-At g}%@mg -Glu- HlS-ﬁPH@-%ré‘EF )]s alcdhok210>
64 <211> 12> PRI <213> Artificial <220> <223>

Syam he prepaceshaacerding tepBxpmple 2 witivtis exgemsin shat Wang resin is

used infshd GRK eS8 8 %@é@b%@%g@d}zﬂjﬂﬁ%ﬁ% %%%g(bl%u)%ccordmg

to a publshed M&hodREﬁn%%aMa)(e@J Org. Chom oB2Br6 1062 020033 P2ide to step 1.
<221> MOD_ RES <222> (8) . (8) <223> AM DATI ON <400>
Tyr(tBgyis ArgpddipEwesn siep§ S andhe Arg Trp Cys 1 5 <210> 65
<211> 8 <212> PRT <213> Artifi cial <220> <223>
Syntheti c¢ construct <220> <221> MOD_ RES <222> (1)
. CD <223> N C2- naphtBxatmpie0il f onyl am
no- 4- oxo- butyrylg substlt t ed, <220> <221> DI SULFI D

<222> cz). , g )
P Tiy ; o C el EL e hL s

el
@aﬁfzﬁe q%%?”?&‘r a&ﬁ}dm%/&?ﬁx%@'frgw&fé% p@én'%ﬁ:& Qs G
1,6-diaminohexane trityl resin (Nash, Bycroft, and Chan, Tet. Letz. 37(15):2625-28, 1996)

is used instead of Rink resin.

Example 102

Synthesis of Compound No. 118:
o-cyclofCys-Glu-His-p-Phe-Ar

Can be prepared according to Example 1, with the exception that Fmoc-

Glu(OtBu) is used prior to step 1. Fmoc-Tyr(tBu) is added between steps 8 and 9.

Example 103

Synthesis of Compound No. 119:
-o-cyclo[Cys-Glu-His-p-Phe-Ar:

Can be prepared according to Example 1, with the exception that Fmoc-Ser and

Fmoc-Pro are used prior to step 1. In addition, Fmoc-Tyr is used between steps 8 and 9.

Example 104

Synthesis of Compound No. 120:

-cyclo[Cys-Glu-His-p-Phe-Ar -Ser-Pro alcohol

Can be prepared according to Example 1, with the exception that Wang resin is
used instead of Rink resin. Wang resin was preloaded with Fmoc-prolinol according to a
published method (Yan and Mayer, J. Org. Chem. 68:1161-62, 2003), and then Fmoc-
Ser(tBu) was added prior to step 1. In addition, Fmoc-Tyr(tBu) is used between steps 8
and 9.
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<211> 8 <212> PRT <213> Artifi cial <220> <223>
Syntheti ¢ construct <2 20> <2 21> MOD_ RES <2 22> (1)
WO 2005009332 23> 3- (4- hydroxyphenyl) propi onyl PCT/US2004/016625
substituted <2 20> <2 21> DI SULFID <222> (2) . . (C8)
<2 20> <2 21> MOD_ RES <2 22> (5) . . (5) <2 23> D
form<2 20> <2 21> MOD_ RES <2 22> (8)..(8) <2 23>
AM DATI ON <400> 66 Arg cys 53 u Hi s Phe Arg Trp Cys <2
10> 67 <211> 8 <212> P tifi cial <2 20> <2
23> Syntheti c construMﬁz 21> MOD_ RES <2 22>
(D . .CD <2 23> Syniliehis ofeldmyound MNaoMP): propi onyl )
subsaict E%ﬁﬁr%%g%ﬂ@ﬁ&h@bﬁ%ﬁk@ff% -233- @3~Pro-@
<220>X-1 125t xt _<221> MOD_ RES <222> (5).

<§23bemr¢wed azpoling polisampip 1, REE thooxespiion thqtéimaez ps(Boc)

A LSR5, bt By L o

<223> Synt hetic constr Eiandl006 <221> DI SULFI D <222>

(3)..(9) <220> <221> MXD_ RES <222> ge) .(6) <223> D
form <220> <221 ‘e.u.ugsz-i ampoyd No. 1 ]) <223>
Al » istp-Rhyee Arg-Tirp-Cys [FhssRirg alpoholoy s

0 N > 9 > ‘ - < >
TR e A T T e
used ifistkad O6PRikA28A. IankreMblva %&oﬁ%ﬁ%ﬂ( Fhaoc(lﬁbhﬁamofdmg toa

~form <400> 69X- 15871 M ST25 . txt Tyr Hi s
publi SRR (Y anand e JrDres Chem o hoia6 HRPUBgand then Fmoc-

Lys(%?%ﬁfh%g@gggé(ﬁ éség %(3 351 RUBHBR FfoCTYRIBHGE 1iséd Berwesf Lieps 8

and 9.

Example 107

Synthesis of Compound No. 123:
-cyclo[Cys-Glu-His-p-Phe-Ar

Can be prepared according to Example 1, with the exception that Fmoc-Arg(Pbf)

and Fmoc-Phe are used prior to step 1. Fmoc-Tyr(tBu) is used between steps 8 and 9.

Example 108

Synthesis of Compound No. 124:
Ac-Tyr-Cit-cvclo[Cys-Glu-His-p-Phe-Arg-Trp-Cvs]-NH»

Can be prepared according to Example 1, with the exception that Fmoc-Cit is used

instead of Fmoc-Arg(Pbf) in step 8, and Fmoc-Ty1(tBu) is added between steps 8 and 9.

Example 109
Synthesis of Compound No. 125:

Synthesis of Ac—Tvr-Clt-cyclo[Cvs Glu-(1-Me-p-His)-p-Phe- Arg-T;p-Cys] 2
Can be prepared according to Example 1, with the exception that Fmoc-1-Me-His

is used in step 5 instead of Fmoc-His(Trt). Fmoc-Cit is used instead of Fmoc-Arg(Pbf) in
step 8. Fmoc-Tyr(tBu) is added between steps 8 and 9. Due to the unprotected side chain
of Fmoc-(1-Me-His), this residue is racemerized during the coupling, which affords two
peptides:

Ac-Tyr-Cit-cyclo[Cys-Glu-(1-Me-His)-p-Phe-Arg-Trp-Cys]-NH; and
Ac-Tyr-Cit-cyclo[Cys-Glu-(1-Me-p-His)-p-Phe-Arg-Trp-Cys]-NH,.



<220> <221> MOD_ RES <222> (6)..(6) <223> D form <220>
<221> MOD_ RES <222> (9)..(9) <223> NH (CH2) 6- NH2

wa@ adpsooses ed <400> 70 Tyr Arg Cys G u Hi s Phe PeDhU310p4/016625
Cys <210> 71 <211> 10 <212> PRT <213> Artificial <220>
<223> synthetic construct <220> <221> DI SULFI D <222>
(3)..(9) <220> <221> MOD_ RES <222> (6) ..(6) <223> D
form <220> <221> MOD_ RES k22> d O ..(10) <223>

DATI ON <400> 71 Tyr £ S i s, PheArg .T cys
Ao seie-pame el e eg on AL Aol 0
configi?ations B the/Y-Md-HiLregildus 428h ?gﬁﬁ’ﬂé ary Rkl byaaosdiféational

<220> <221> MDD RES <222> (1) ..(1) <223> ACETYLATI ON
NMR teglzoisuep with [DpSulskmbardaeptid¢sand. copirole220> <221> MOD_
RES <222> (6)..(6) <223> D form <220> <221> MOD_ RES
<222> (9)..(9) <223> AM400> 72 Tyr Arg Oys G
u Hi's Phe Arg Trgynthesisof ompband Rl 126 <212> PRT <213>

5
Artifi cA@iryrRARs cvdfCys i BRLL Ph& ARSI pCEysiRAy <221>
R < > < > < > <221>

MOD ..
[ :8Ube pBpapzbacconling (cofxammsle?, with the ewgRptiREshat Fasoc-hArg(Pbf)
Phe

s uodif iad BB B AR AT T ) Yo T
and 9.<212> PRT <213> Artificial <220> <223> Synthetic :

construct <220> <221> MOD_ RES <222> (1)..(1) <223>
substi t ut ed BExample >1> D) SULFI D <222>

10 N-succi nyl
(3)..(9) <220> Lk MPcRiRurdRer18P) - - (6)

Ac-Tyr-(1-B-hArg)-cyclo{Cys-Glu-His-p-Phe-Ar ) 2
Can be prepared according to Example 1, with the exception that Fmoc-

1-B-hArg(Pbf) is used instead of Fmoc-Arg(Pbf) in step 8. Frmnoc-Tyr(tBu) is used

15 between steps 8 and 9.
Example 112

Synthesis of Compound No. 128 :
Ac-Tyr-Lys-cyclo{Cys-Glu-His-p-Phe-Ar;

Can be prepared according to Example 1, with the exception that Fmoc-Lys(Boc)

is used in step 8 instead of Fmoc-Arg(Pbf). Fmoc-Tyr(tBu) is used between steps 8

20

and 9.
Example 113

Synthesis of Compound No. 129:

Ac-Tyr-Ser-cyclo[Cys-Glu-His-p-Phe-Arg-T

Can be prepared according to Example 1, with the exception that Fmoc-Ser is

25
used instead of Fmoc-Arg(Pbf) in step 8. Fmoc-Tyr(tBu) is used between steps 8 and 9.

Example 114

Synthesis of Compound No. 130:
Ac-Tyr-Val-cyclo[Cys-Glu-His-p-Phe-Arg-T: 3 >

30 Can be prepared according to Example 1, with the exception that Fmoc-Val is

used instead of Fmoc-Arg(Pbf) in step 8. Fmoc-Tyr(tBu) is used between steps 8 and 9.
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<223> D form <220> <221> MOD_ RES <222> (9)..(9) <223>

AM DATI ON <400> 74 Tyr Arg Cys G u Hi s Phe Arg Trp Cys
wQ 2850008 75 <211> 9 <212> PRT <213> Artifi ci PET/ARB03016625

<223> Synthetic construct <220> <221> MOD_ RES <222>

(1)..(1) <223> N-glutaryl substituted <220> <221>

DI SULFI D <222> C3)..(C9) <220> <221> MOD_ RES <222>

C6)..C6) <223> D for m <22052 <221> MOD  RES <222>

C9)..C9) <223> AM DATI <400> 75X- 1587| M ST25. t xt

Ty r Arg cys Gu H s %@R&é—*ﬁrp cys 1 5 <210> 76

<211> 9 <212> PRLnaR43df Mokidouhll Mo, 120> <223>
Sy nt Reth Gif AP AL o e F A Oy CHR-Fhis ViPRe- %@%—20%
(1)y.. 71 <z.45> NFgrutaryl substitute
[T HbE IpEépa&‘ZlZa?ec()ﬁling (0T xan}?0 *, witk the dwidieptiBREhat 2P0 is carried
<223> D f <400> 76 T Ar . '
out wipskicay sfipydefe TastendBf posioanhiyife Bnab b e iSaddsd”

betweell! s‘itééé §LAd 9<37@£}? r%gn?ﬁ% u@ﬂrihﬁgﬁd Gf RORSEEHCT: <220>
MOD_ RES <g2 > gl uconoyl

substituted <220> <221£_m1ﬂ_£l|_6.) <222> (3)..(9) <220>

> . ABDO
Jéasqiaé éﬂ&!redSaBaénﬁ toTE)(anﬁilQ 10\)0&11 @w ékdﬂ ugnEmP?ﬁ& Try p
Qys <210> 78 <211> 9 <212> PRT <213> Atifi cial <220>
Glu(Omd@np%é@g@béhmﬁmétandzﬁzwpegmLy MopnoRessd< p addition,

acetyla%lé%x_ _ Etégacég%@ﬁgg \r(lLé/'\T;l 9\& <&%ged %%&ﬁyqléyli@s%mgi%%sed

instead of cysteine in step 7.

Example 117
Synthesis of Compound No. 133: cyclofhCys-His-p-Phe-Arg-T

Can be prepared according to Example 1, with the exception that Fmoc-
Glu(OtBu) in step 6, Fmoc-Arg(pbf) in step 8, and acetylation with acetic anhydride in
step 9 are not used. Homocysteine is used instead of cysteine in step 7. Wang resin is
used instead of Rink resin. ,
Example 118 |
Synthesis of Compound No. 134: cyclo[hCys-His-(4-F-p-Phe)-Arg-Trp-Cys]-NH,

Can be prepared according to Example 1, with the exception that Fmoc-
Glu(OtBu) in step 6, Fmoc-Arg(pbf) in step 8, and acetylation with acetic anhydride in
step 9 are not used. In addition, Fmoc-hCys(Trt) is used instead of Fmoc-Cys(Trt) in
step 7, and Fmoc-(4-F-p-Phe) is used instead of Fmoc-p-Phe in step 4.

Example 119
Synthesis of Compound No. 135: cyclo[hCys-His-(4-Cl-p-Phe)-Arg-Trp-Cys]-NH,

Can be prepared according to Example 1, with the exception that Fmoc-

Glu(OtBu) in step 6, Fmoc-Arg(pbf) in step 8, and acetylation with acetic anhydride in
step 9 are not used. In addition, Fmoc-hCys(Trt) is used in step 7, and Fmoc-4-Cl-p-Phe

is used instead of Fmoc-p-Phe in step 4.



10

15

20

25

30

<221> MOD_ RES <222> (6)..(6) <223> D form <220> <221>
MOD  RES <222> (9)..(9) <223> Reduced from am no acid
WO 200&/00039 al cohol <400> 78 Tyr Arg cys A u H sPChESNG016625

Trp xaa <210> 79 <211> 9 <212> PRT <213> Artificial

<220> <223> Synthetic construct <220> <221> MOD_ RES
<222> (1)..(1) <223> ACETYLATI ON <220> <221> MOD_ RES
<222> (2)..(2) <223> D for A9 <220> <221> DI SULFI D <222>
C3)..(9) <220>X- 1587I %F@%qgﬂxt <221> MOD_ RES <222>
(6) (6) <223> D fo 221> MOD_ RES <222>
(S@ntheslgbf £22PouAVNOATBEM c<d Ao hTYs- THis-Phieg Acy- T Qys HNG,

O <21 <212> PRT <213>
el B ok S 4 ot Bt cr e ton e >
Gl (OB iri¥et iéégf“%%“gﬁ%"ﬂ s %}%%Régs‘gg%ﬁﬁ&% Phe
in stegg Q)ind FRjoc<CogTrtpirf ssemy a@2OplackPwith MBBocRES an@ Favoc-hCys(Trt),
C6) <223> D form <220> <221> MOD_ RES <222>
resPe@f‘ly C9) <223> AM DATI ON <400> 80 Tyr Arg cys @ u H

s Phe Arg Trp Oys 1 5 $3Mpidii<211> 9 <212> PRT <213>
Art|f| ci aI <220> <223> nt e I c construct X- 1587 M

5 ) B O g b
Glu(CeBhpind Bined ATgaf) mA2ds 6\na 8, Rﬁgeaizeay a(xéhot (1§ed. 98 3ddition,

D fqorm <220> <221> MOD  RES <22
homocysteine 1s used instead of cysteinie in step 7.

Example 122
Synthesis of Compound No. 138: Ac-cyclo[hCys-His-p-Phe-Arg-Trp-Cys]-OH

Can be prepared according to Example 1, with the exception that homocysteine is

used instead of cysteine in step 7, and Fmoc-Arg(Pbf) is omitted from step 8. Wang resin

is used instead of Rink resin.

Example 123

Synthesis of Compound No. 139:
Ac-cyclo[hCys-His-(4-F-p-Phe)-Arg-Trp-Cys]-NH,

Can be prepared according to Example 1, with the exception that Fmoc-

Glu(OtBu) in step 6 and Fmoc-Arg(pbf) in step 8 are not used. In addition, Fmoc-
hCys(Trt) and Fmoc-(4-F-p-Phe) are used instead of Fmoc-Cys(Trt) in step 7 and Fmoc-p-
Phe in step 4, respectively.

Example 124

Synthesis of Compound No. 140:
Ac-cyclo[hCys-His-(4-Cl-p-Phe)-Arg—Trp-Cys]-NH,

Can be prepared according to Example 1, with the exception that Fmoc-

Glu(OtBu) and Fmoc-Afg(pbf) in steps 6 and 8 are not used. In addition, Fmoc-
hCys(Trt) and Fmoc-4-Cl-p-Phe are used instead of Fmoc-Cys(Trt) and Fmoc-p-Phe,
respectively, in steps 4 and 7.
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<223> AM DATI ON <400> 81 Tyr Arg Cys A u H's Phe Arg
Trp cys <210> 82 <211> 9 <212> PRT <213> Artificial
WE2@88003223> Synt heti c construct <220> <221> MIDI/URES4/016625
<222> CD CD <223> ACETYLATI ON <220> <221> DI SULFI D
<222> C3)..(C9) <220> <221> MOD_ RES <222> (C5)..(C5)
<223> 1-nethyl substituted, D form <220> <221> MOD_
RES <222> (6)..06) <223> D3florm <220> <221> MOD_ RES
<222> (C9)..(C9) <223> AIY:Q: DATI = 15871 M ST25. txt <400>
82 Tyr Arg Cys G u Hi Trp Cys 1 5 <210> 83
<211> 9 <212> PRIymRkdofATdmpoundi b, F2R0> <223>
33/ nt N%I: dlo aﬁk&é&ﬁbn l’f@ HlsMpﬁhe “TR2EYs -NH

2>
ggan lqeggregm@ accozchmg» tqumﬂgs mzhe@):epthn they FmQQ—3>

SR TR e

{dced MHth Fhec-RCYs(TEp. fyaddition, 72 40 98 4cstdclderd Aniiyaltriz iOR laced
is rep<2C13>1Art|f| (o] g?( ft220> <2§3> Sgt@?hetlC c construct ! B]Sace

with cyshepropang carhgpplic mpd wlzlgh:s m)acuyqt)edémls PIRdE-Bydisppamyl-

)..(9) <220> <221> MID_
cmboéﬁé?&eﬁé%@ﬁf%qny%ﬂbf}ll%nz%%OEi mat hyl substitutedX-
15871 M ST25. txt <220> Bsgipte M RES <222> (6) . .
(6) <223> 4-fl ur?hsubstitut ed D form <220> <221>

P21 4 £ 200 R o Bt

constr
G1u(OtBu) in step 6 and Fmoc-Arg(pbf) in step 8 are not used. Fmoc-hCys(Trt) is used

in step 7 instead of Fmoc-Cys(Trt). In addition, in step 9, acetic anhydride is replaced
with cyclobutane carboxylic acid, which is pre-activated with DIC (1,3-diisopropyl-
carbodiimide)/HOBt (1-hydroxylbenzotriazole).

Example 127

Synthesis of Compound No. 143:
N-cyclopentanecarbonyl-cyclo[hCys-His-p.Phe-Arg-Trp-Cys]-NH,

Can be prepared according to Example 1, with the exception that Fmoc-

G1u(OtBu) in step 6 and Fmoc-Arg(pbf) in step 8 are not used. Fmoc-Cys(Trt) in step 7
is replaced with Fmoc-hCys(Ttt). In addition, in step 9. acetic acid anhydride is replaced
with cyclopentane carboxylic acid, which is pre-activated with DIC (1,3-diisopropyl-
carbodiimide)/HOBt (1-hydroxylbenzotriazole).

Example 128

Synthesis of Compound No. 144:
N-cyclohexanecarbonyl-cyclo[hCys-His-p-Phe-Are-Trp-Cys]-NH,

Can be prepared according to Example 1, with the exception that Fmoc-

G1u(OtBu) in step 6 and Fmoc-Arg(pbf) in step 8 are not used. Fmoc-hCys(Trt) is used
in step 7 instead of Fmoc-Cys(Trt). In addition, in step 9, acetic anhydride is replaced
with cyclohexane carboxylic acid, which is pre-activated with DIC (1,3-diisopropyl-
carbodiimide)/HOBt (1-hydroxylbenzotriazole).
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<220> <221> MOD_ RES <222> (1) . . (1) <223>
ACETYLATZON <220> <221> DI SULFI D <222> C3)..(9) <220>

W 2@im00BD  RES <222> C5)..(5) <223> 1-net hyI PCT/US2004/016625
substituted, D form <220> <221> MOD_ RES <222>
(6)..(6) <223> 4-fl wuoro substituted , D form <220>
<221> MOD  RES <222> (9)..(9) <223> AM DATI ON <400> 85
Tyr Arg Cys G u Hi s Phe Ar@S Trp cys 1 5 <210> 86 <211>

9 <212> PRT <213> Artifjcial <220> <223> Synthetic
const ruct X- 15871 M Sng.l%@Pl—ézém <221> MOD_ RES <222>
(1), ol 2> BT Y S R0 17321 DI SULFI D
<2225 Cap, oy SIS IR . (e - (0
<223> 4- 1> MOD_
REan $232epaf&) accordifPio Esddipie Aj\iﬂviﬂ\i\fh&kce@ﬁﬁn tid Fhyoc-Ar ¢

u Hs Phe Arg <210> 87 1 PRT
Glu(O%m)alp SigR © AR Faoc- éggév?k?fi@ ﬁt%tqsei é frqzb@fTﬂ ) is used

in steiy ] et P L T 555 ﬁ“‘ég“ St%%@ a%%agzo@@% WI\%E:D

:lUCd
with RES andiR2rei dCAhich 8 pre<2@Bratett- wihh BYC (sll,l?edhsdpmpydcm’bﬁdhmde)/
Q;(f]b RES<2>CB) . . CB) <223> 4- chloro
HOB ? ZO@zIg)k m <220> <221> MOD_ RES <222> C8) .
. C8) <223> AM DATI ON 49fm181B30Arg cys G u H's Phe Arg
Trp cysX~1587I M ST25. t xt < > 88 <211> 9 <212> PRT
<213> Artifi ci dyntesigef Copmoeuny Mteidiée const ruct
<220> <224bevBiy]l-cREIGIMCRFis(rithe- Argilrp__@ﬂiﬂz
A LATI ON <220>, <22 U FI 22> <220>
%TI’CW@?PM%CQ%t ]%ampe C@b E %5’506&’ W moc-

Glu(CiBRsi disp 68nd BB ARg(pbf) in step 8 are not used. Fmoc-hCys(Trt) is used
in step 7 instead of Fmoc-Cys(Trt). In addition, in step 9, acetic anhydride is replaced

bt

with benzoic acid, which is pre-activated with DIC (1,3-diisopropylcarbodiimide)/HOBt
(1-hydroxylbenzotriazole).

Example 131

Synthesis of Compound No. 147:
4-phenylbutyryl-cyclo[hCys-His-p.Phe—Arg-Trp-Cys|-NH,

Can be prepared according to Example 1, with the exception that Fmoc-

Glu(OtBu) in step 6 and Fmoc-Arg(pbf) in step 8 are not used. Fmoc-hCys(Trt) is used
in step 7 instead of Fmoc-Cys(Trt). In addition, in step 9, acetic anhydride is replaced
with 4—pheny1butyric acid, which is pre-activated with DIC (1,3-diisopropylcarbodiimide)
/HOBt (1-hydroxylbenzotriazole).

Example 132

Synthesis of Compound No. 148:
uanidinopropionyl-cyclo[hCys-His-pD-Phe-Ar

Can be prepared according to Example 1, with the exception that Fmoc-
Glu(OtBu) in step 6 is not used. Fmoc-Cys(Trt) in step 7 and Fmoc-Arg(pbf) in step 8
are replaced with Fmoc-hCys(Trt) and Fmoc-B-Ala (Frmoc-3-amino propionic acid),
respectively. In addition, step 9, acetylation is replaced the following treatment

(guanidylation): After Fmoc deprotection, the resin is imcubated with 10 equivalents of
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<220> <221> MOD_ RES <222> (6) . . (6) <223> 4-chloro
substituted , D form <220> <221> MOD_ RES <222> (9)

WO 2§03)p003323> AM DATI ON <400> 88 Tyr Arg Cys G BPCHUSH04/016625
Phe Arg Trp cys <210> 89 <211> 9 <212> PRT <213>
Artifi cial <220> <223> synthetic construct <220>
<221> MOD_RES <222> (1) . C <223> ACETYLATI ON <220>
<221> DI SULFI D <222> (3). éé) <220> <221> MOD_ RES

N N’-Pitiat-Bedx ?cmﬁgg ﬁglz??raﬂolg 1108 by B dihe tﬁ%&j 10 Séglvalflétf of DIEA

formX- 158 <220> <221> MDD
in NMP (Nymeth3Bryriahkl oY o@binigh® 6tro88n Tympeuagir€ys G u Hi s Phe

Arg Trp cys 1 5 <210> <211> % <212> PRT <213> Arti
f i cial <220> <223> S onstruct <220> <221>
MOD_ RES <222> (§ynthesis dflQorf3daid NeEXNS-ATI ON <220>

<221> @%@@)’% SyE Rt Cys- 1o PR ot C MRy, RES

<222> 223> T-metnyl _supstitutred <220>
<Z2db>be\fisEparRi Scco?dAg tc( B}ample (B)wii2 ﬂ&>ex4:eb!11@mhat Fmoc-

Glu( QS i 8h S nelarrint Ao6 ST Tt AP § 094 X ARKPRD hep
are reﬁ[aﬂea_ Wh%ﬁoégégﬁTﬁ} aﬁd?ﬂ‘ﬂﬁc %—ﬁﬁﬁg@-vggﬁc%@ﬁi?’ Fesé‘éétive{%bln

cial <220> <2235 'syntheti c construct <2203 <
addltIRESte.lz 92scetyllation is re@ﬂ})ced ﬂ&?ﬂoﬂpvﬁﬁg Greatment<@@Bridylation): After

Fmoc {(;gé% észg;szl;églz w%%‘f <%§§a _e[mﬁ%)f %ny ( gl)S(t< 20>

butox uﬁ@bnylymepl yrezd16U1 Barbbk@midide land uRetert? EPIEA in NMP
<223> 4-brono substituted, form <220> <221>

(N-mmwp gd@zez@ﬂewht A PPMPIDEIAMGATI ON <400> 91 Tyr

Arg cys Au H s Phe Ar G, |Eﬂle9’1% <210> 92

Synthesis of Compound No. 150:
henvlsulfonyl-cyclo[hCys-His-pD-Phe-Ar

N-

Can be prepared according to Example 1, with the exception that Fmoc-
Glu(OtBu) in step 6 and Fmoc-Arg(pbf) in step 8 are not used. In addition, Fmoc-
hCys(Trt) in step 7 used instead of Fmoc-Cys(Trt). Acetic anhydride in step 9 is replaced
with phenylsulfonylchloride. |

Example135

Synthesis of Compound No. 151:
N-(2-naphthalenesulfonyl)-cyclo[hCvs-His-p-Phe-Arg-Trp-Cys]-NH,

Can be prepared according to Example 1, with the exception that Fmoc-
Glu(OtBu) in step 6 and Fmoc-Arg(pbf) in step 8 are not used. In addition, Fmoc-
hCys(Trt) in step 7 used instead of Fmoc-Cys(T'rt). Acetic anhydride in step 9 is replaced
with 2-naphthalenesulfonylchloride.

Example 136

Synthesis of Compound No. 152:
N-(4-vhenv1sulfonamido-4-oxo-butyrv1)—cvclo[ths-Hjs-D-Phe—Arg—Trp-Cys] -NH,

Can be prepared according to Example 1, with the exception that Fmoc-
Glu(OtBu) in step 6 and Fmoc-Arg(pbf) in step 8 are not used. Fmoc-hCys(Trt) is used
in step 7 instead of Fmoc-Cys(Trt). In step 9, acetic anhydride is replaced with succinic

acid anhydride. In addition, one more step is added after step 9. Attaching the
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<211> 9 <212> PRT <213> Artificial <220> <223>
Synt hetic construct <220> <221> MOD_ RES <222>
W@ Qo509 <223> ACETYLATI ON <220> <221> DI SULPPCI/E2284016625
(3)..(9) <220> <221> MOD_ RES <222> (6)..(6) <223>
4- et hyl substituted, D form <220> <221> MOD_ RES
<222> (9)..(9) <223> AM DAT%?\I <400> 92 Tyr Arg cys
GQu H's Phe Arg Trp Cys <21 93 <211> |
- ; T, . 243> i £i Gi.al: >
Db ot o ot oy songsetsfhidlichn i Indyashea
several {Desc@RBrADMETL AION e@E@2lentd 21 phéiyBullfenBmid@?2 26 equivalents

. <220> <221> ES <222> . <223> .
of PyFUiR. anl ) ciRrT S Brp D56 Adkd is brssResith a catalytic
amount SEPMAP (4{(A)N ’Sdfi%%fh}ﬂMn%-ﬁE iné OPheXduphhg Rty R affowed

u Hs Phe Arg Trp Cys 1 5 <210> 94 <211>"9 <212> PRT
to preceed at o eimperdture 2003 he andtheSgsinlisthcn veshat andodried220>
<221> MOD _ RES <222> CD <2 ACETYLATI ON <220>
<221> MOD _ RES <222> (C%‘fa'.ﬂ@é@)ﬁ?zzb 1- met hyl
Syiiidsis st @sin FA3 225 PhéAre-TeHICys]-NH

<223> 4 -net hoxy su , DT > <2215 MOD _
RESmbeprspargy accqrding £o Fsammle baAWitntheerwepti@utkatiBage-\

GBS S AP b, e

used. <@2RMitiom) hbmbtysteinostiseddhsis@L6Pcyskdeninidp 7.RES <22 2>
CD (D <22 3> ACETYLATI ON <220> <221> DI SULFI D <22 2>
(3) . . (9) <220 <22 1Exampls I3s <22 2> (5) . . ( 5)

S5RBeds o CBRpBYAD RUPES AL ASH oy Bof HEYOIR S Phe-Arg-Trp-Cysl-NH,

Can be prepared according to Example 1, with the exception that Fmoc-Arg(pbf)

in step 8 is replaced with Fmoc-p-Arg(pbf) and Fmoc-Glu(OtBu), and acetylation with
acetic anhydride in steps 6 and 9, respectively, are not used. Finally, homocysteine is
used instead of cysteine in step 7.
Example 139
Synthesis of Compound No. 155: Arg-cyclo[hCys-His-p-Phe-Arg-Trp-Cys]-OH

Can be prepared according to Example 1, with the exception that Fmoc-

Glu(OtBu) acetylation with acetic anhydride in steps 6 and 9, respectively, are not used.
In addition, Wang resin is used instead of Rink resin. Finally, homocysteine is used
instead of cysteine in step 7.

Example140

Synthesis of Compound No. 156: Arg-cyclo[hCys-(1-Me-His)-p.Phe-Arg-Trp-Cys]-NH,

and Synthesis of Compound No. 157:
Arg-cyclo[hCys-(1-Me-p-His)-p-Phe-Arg-Trp-Cys]-NH,

Can be prepared according to Example 1, with the exception that Fmoc-(1-Me-

His) is used in step 5 instead of Fmoc-His(Trt). Fmoc-hCys(Trt) is used instead of Fmoc-
Cys(Trt) in step 6. In addition, acetylation with acetic anhydride in step 9 is not used.
Due to the unprotected side chain of Fmoc-(1-Me-His), this residue is racemerized during
the coupling, which affords two peptides:

Arg-cyclo[hCys-(1-Me-His)-p-Phe-Arg-Trp-Cys]-NH, and
Arg-cyclo[hCys-(1-Me-p-His)-p-Phe-Arg-Trp-Cys]-NH,.
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<221> MOD_ RES <222> (6) . . (6) <22 3> 4-nmethoxy
substituted, D form<22 O> <22 1 > MOD_ RES <222> (9)

WO 2005(0@)33%223> AM DATI ON <400> 95 Tyr Arg Cys BTIUBR094/016625
Phe Arg Trp Cys 1 5 <210> 96 <211> 9 <212> PRT <213>
Artifi cial <220> <22 3> Synthetic construct <220
<221> MOD_ RES <22 2> (D (D <22 3> ACETYLATI ON <220
<221> DI SULFID <22 2> (3) .58 (9) <220> <221> MD_

oo S bl S, MRS

confi$tiibhd ofsthe 3-Me-His fdaiie iBach peplidy ars A2 BreBbyBid-imensional
substituted <220> <221> MOD_ RES <222> (6)..(6) <223>
NMRehyiges it propon standapsl pretidesansicongyls. (9)  <223>

AM DATI ON <400> 96 Tyr 143 U H's Phe Arg Trp Cys
97 9 PRT Artificial <2 nthetlc construct

<221> MOD RE > G5 3 <223>“5 th
L@} ba DeBHeRens Rgiae é%g‘ixapa%l e b Yih m%%;m)é@ (h@s Frpgs
GIU(M@M 5@63219%; ulsgg Hidg%{fgn%ﬁn%géiﬁéls U36d fsRad bPcsidine in

step?é\rt i f| ci al X-1587I M ST25.txt <220> <223> Synthetic
construct <220> <221> %@222> CD . . CD <223>.
ACETYLATI ON <220> <221 <222> C3)..C9)

Synthesis of Compound No. 159: Ac-Arg-cyclo[hCys-His-p-Phe-Arg-Trp-Cys]-OH

Can be prepared according to Ex ample 1, with the exception that Fmoc-
Glu(OtBu) in step 6 is not used. In addition, homocysteine is used instead of cysteine in
step 7. Finally, Wang resin is used instead of Rink resin.

‘Example 143
Synthesis of Compound No. 160: Ac-mLeu-cyclo[hCys-His-p.Phe-Arg-Trp-Cys}-NH,

Can be prepared according to Ex ample 1, with the exception that Fmoc-
Glu(OtBu) in step 6 is not used. Fmoc-Cys(Trt) in step 7 and Fmoc-Arg(pbf) in step 8
are replaced with Fmoc-hCys(Trt) and Fmoc-nLeu, respectively.

Example 144

Synthesis of Compound No. 161:
N-phenylsulfonyl-Gly-cyclo[hCys-His-p.Phe-Arg-Trp-Cys1-NH,

Can be prepared according to Ex ample 1, with the exception that Fmoc-

i

Glu(OtBu) in step 6 is not used. In addition, Fmoc-hCys(Trt) and Fmoc-Gly are used in
steps 7 and 8 instead of Fmoc-Cys(Trt) and Fmoc-Arg(pbf), respectively. Acetic
anhydride in step 9 is replaced with phenylsulfonylchloride.
Example 145
Synthesis of Compound No. 162: Tyr-Arg-cyclo{hCys-His-b-Phe-Arg-Trp-Cys]-NH,

Can be prepared according to Ex ample 1, with the exception that Fmoc-

Glu(OtBu) and acetylation with acetic amhydride in steps 6 and 9, respectively, are not
used. In addition, Fmoc-Tyr(tBu) is added between steps 8 and 9. Finally, homocysteine

is used instead of cysteine in step 7.



10

15

20

25

<220> <221> MOD_ RES <222> (5)..(5) <223> 5-nethyl

substituted, D form <220> <221> MOD_ RES <222>
W@B)05/0@8%9 <223> D form <220> <221> MOD_ RES <2PCHUS2004/016625

C9)..C9) <223> AM DATI ON <400> 98 Tyr Arg Cys G u His

Phe Arg Trp Cys <210> 99 <211> 9 <212> PRT <213>

Artificial <220> <223> Synthetic construct <220> <221>

MOD_ RES <222> CD . CD <223% ACETYLATI ON <220> <221>

DI SULFI D <222> (3).. (9)Ef43PR 421> MOD_ RES <222>

C5)..Ch) <223> 1- benzyl substltut ed <220> <221> I\/OD
Synttesispf Tommound Ng Y s ‘ BT g

t}%ﬁ%éew”%ﬁcarcﬁ% 3oLl By P S B i

aceticléifhydAdd in flep@ isdiot lakeH, ﬁﬁ%ﬂﬁidylsfeh{é' idhseliRad 823 teine in
Synthetic construct <220> <2215 RES <222>

step 7 1in. addition<Prmes- TyciBw)iasddrd aﬁtgostepc 82 FinablysW anigesin fpused
20> <221> MOD_ RES <222> (5)..(5) <223> 1-
‘“Steﬂgj‘}fmﬁﬁsu rgtltut ed, D form <220> <221> MOD_ RES <222>
(6)..(6) <223> D form ER4uple224y> MOD_ RES <222>
(9)..(9) <223> AM DATI ON <400> 100 Tyr Arg cys Gu His
Phe Arg Trp _cys M@mﬁ_e@m@&ﬁ@zs C PRT <213>

Artifici &C-£Y2AEZ-e¥X ysiisep-Phe-Axgskpt{cys <‘\d D> <221>

T M e e U TA———

used maRad oﬁ@atelﬁEﬁi step22>Frpb-Glu(OfB)) is2dBused in step 6. Fmoc-Tyr(tBu)
1- benzyl oxynet hyI subst ituted <220> <221> MOD_ RES
is addggi)ggve(eg)step(s @)an

Example 148
Svynthesis of Compound No. 165: Ac-Tyr-Arg-cyclo[ hCys-His-p-Phe-Arg-Trp-Cys}-OH

Can be prepared according to Example 1, with the exception that Fmoc-
Glu(OtBu) is not used. In addition, hormocysteine is used instead of cysteine in step 7.

Fmoc-Tyr(tBu) is added after step 8. Finally, Wang resin is used instead of Rink resin.

Example 149,

Synthesis of Compound No. 166:
Ac-Tyr-Arg-cyclo[hCys-Glu-His-p-Phe-Arg-Trp-Cys]-NH,

Can be prepared according to Example 1, with the exception that Fmoc-Tyr(tBu)

is used between steps 8 and 9. Homocysteine is used instead of cysteine in step 7.

Example 150

Synthesis of Compound No. 167:
Ac-cyclo[hCys-His-(B-cvclohexyl-p-Ala)-Arg-Trp-Cys]-NH,

Can be prepared according to Example 1, with the exception that Fmoc-
Glu(OtBu) in step 6 and Fmoc-Arg(pbf) in step 8 are not used. In addition, Fmoc-
hCys(Trt) and Fmoc-(B-cyclohexyl-p-A1a) are used instead of Fmoc-Cys(Trt) in step 7

and Fmoc-p-Phe in step 4, respectively.
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<223> D form <220> <221> MOD_ RES <222> (9)..(9) <223>
AM DATI ON <400> 101 Tyr Arg Cys G u Hi s PheArg Trp
W@ I®500B3%210> 102 <211> 9 <212> PRT <213> ArtPET/TBBN4/016625

<220> <223> Synthetic construct <220> <221> MOD_ RES
<222> CD .. (D <223> ACETYLATI ON <220> <221> DI SULFI D
<222> (3)..(9) <220> <221> MOD_ RES <222> C5)..(5)

<223> 1- pyrazol yl substituté@ <220> <221> MOD RES

<222> (6)..(6) <223> D form <220> <221> MOD_ RES <222>
(9) (9) <223> AM DAT|0\|E£QEBM§@12 Tyr Arg cys Gu Al a

PheArg Trp Cys 1gg g_10> 103 <211> 9
<212> PRI, < A SV at-et i C
const ruct-E953n 11223>
A%Ylheﬁﬁi’e@deer Hé’db?dmg?d:Eth@ﬂ&_ E:J ﬁtﬁ ﬂ?&a{céﬁﬂon thaﬂ Fmde0>

MOD RES <222> )& <223> 4-pheny
Glu(O'iﬁlp .narftaa?cﬂndfnp%rcéeb lmtsmpe% a@mﬂs@zémﬁdmgn Fange-

penc RO ) sy B R A PR S R il P IR T8RS 1 anc

7, respeaivehyy Trp Cys 1 5 <210> 104 <211> 9 <212> PRT <213>
Artificial <220> <223> nt hetj c construct <220> <221>
MOD_ RES <222> (1)..(1) TYLATI ON <220> <221>

DI SULFI D <222> (§g hds9) ofeRiotad Mo VBB RES <222>
5 | .
Subst | PSR L BB o mige N
MIan Rﬁﬁepﬁé& acqobding to Hxanpi@ 2 3with theoexep@@DthatPidbe-
Glu((g/tg:)u') inRs%g'p gza%(?I %ngog -Ar'g%pl)f)ﬁ%zs'tse?) z'ylrel:r)l'%-tnus(gﬁ. Fmoc-Cys(Trt) in steps 1

and 7, and Fmoc-p-Phe in step 4, are replaced with Fmoc-penicillamine(Trt), Fmoc—

‘-&

hCys(Trt), and Fmoc-4-Cl-p-Phe, respectively.
Example 153

Synthesis of Compound No. 170:
N-hexanoyl-cyclo[hCys-His-p-Phe-Arg-Trp-penicillamine

Can be prepared according to Example 1, with the exception that Fmoc-

Glu(OtBu) in step 6 and Fmoc-Arg(pbf) in step 8 are not used. Fmoc-hCys(Trt) and
Fmoc-penicillamine(Trt) are used in steps 7 and 1, respectively, instead of Fmoc-
Cys(Trt). In addition, in step 9, acetic anhydride is replaced with n-hexanoic acid, which
is pre-activated with DIC (1,3-diisopropylcarbodiimide)/HOBt (1-hydroxylbenzo-
triazole).

Example 154

Synthesis of Compound No. 171:
N-cvclopentanecarbonyl-cyclo[hCys-His-p-Phe-Ar

Can be prepared according to Example 1, with the exception that Fmoc-
Glu(OtBu) in step 6 and Fmoc-Arg(pbf) in step 8 are not used. Fmoc-Cys(Trt) in steps 1
and 7 are replaced with Fmoc-penicillamine(Trt) and Fmoc-hCys(Trt), respectively. In
addition, in step 9, acetic acid anhydride is replaced with cyclopentane carboxylic acid,
which is pre-activated with DIC (1,3-diisopropylcarbodiimide)/HOBt (1-hydroxyl-

benzotriazole).
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<400> 104 Tyr Arg Cys GQu Ala Phe Arg Trp Cys 1 5
<210> 105 <211> 9 <212> PRT <213> Artificial <220>

W 2B3m0Bynt het i ¢ construct <220> <221> MOD_ REECHRIRAW4/016625
(1)..(1) <223> ACETYLATI ON <220> <221> DI SULFI D <222>
(3)..(9) <220> <221> MOD_ RES <222> (5)..(5) <223>
2-pyrazi ne substituted <220> <221> MOD_ RES <222>
(6)..(6) <223> D form <220%1<221> MOD_ RES <222>
(9)..C9) <223> AM DATI g% <4510>! 2%05 Tyr Arg Cys Ju A a
Phe Arg Trp Cys <210> 9 <212> PRT <213>
Artificial <220%8ynrihdds SHOSMBdud No. 172: -
gnrt%krdhekaﬁe&aﬁ%zh W SIRSThENS-Hi§4Phe ARl PriVbliciitbmin

ifed A6,
(I) <Z223> ACETYLATI <Z220> <ZZI> DI SULFI'D <2225
( $)an bePrepapaacce@PpigtVERRMBET «@ﬂnﬂaecesscept(oa)tham-

Gl BT o FipE AriCply bn SR B 55> Sinoc iy Cretigmd
Fmoci%?x?e?lla(rﬂlheﬂ(r@)are@&ah%wﬂ@ﬁurﬂ\l i’é%%étl\]&? RMtbadGIFRYS. G

he Arg Trp cys <210> <211> 9 <212> PRT
Cys(TaméuaNltlpm,un stgp 9<m>c armgﬂd laced witbreyelohexanezatbexylic

i, 5543 MRy LY «5@@%@@@5 A 2o

benzotz2Zzdk)( 5) . . (5) <223> bet ,2,4-t p azol-3-yl)
substi t ut ed D form <220 <221> MOD_ RES <222>

C6)..(6) <223> D form Z2mpledde- \OD RES <222>

(9)..(9) <223> ANLBATI Qe L5871 SIRS. txt <400> 107
1 S P s i

Can be prepared according to Example 1, with the exception that Fmoc-

Glu(OtBu) in step 6 and Fmoc-Arg(pbf) in step 8 are not used. Fmoc-hCys(Trt) and
Fmoc-penicillamine(Trt) are used in steps 7 and 1, respectively, instead of Fmoc-
Cys(Trt). In addition, in step 9, acetic anhydride is replaced with benzoic acid, which is
pre-activated with DIC (1,3-diisopropylcarbodiimide)/HOBt (1-hydroxylbenzotriazole).

Example 157

Synthesw of Compound No. 174:
4-phenylbutyryl-cyclo[hCys-His-p-Phe-Arg-Trp-penicillamine]-NH>

Can be prepared according to Example 1, with the exception that Fmoc-

Glu(OtBu) in step 6 and Fmoc-Arg(pbf) in step 8 are not used. Fmoc-hCys(Trt) and
Fmoc-penicillamine(Trt) are used in steps 7 and 1, respectively, instead of Fmoc-
Cys(Trt). In addition, in step 9, acetic anhydride is replaced with 4-phenylbutyric acid,
which is pre-activated with DIC (1,3-diisopropylcarbodiimide)/HOBt (1-hydroxyl-
benzotriazole).

Example 158

Synthesis of Compound No. 175:

)-cyclo[hCys-His-p-Phe-Are-Trp-penicillamine

Can be prepared according to Example 1, with the exception that Fmoc-
Glu(OtBu) in step 6 and Fmoc-Arg(pbf) in step 8 are not used. In addition, Fmoc-
hCys(Trt) and Fmoc-penicillamine(Trt) are used in steps 7 and 1, respectively, instead of
Fmoc-Cys(Trt). Acetic anhydride in step 9 is replaced with phenyisuifonylchloride.
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<213> Artifi cial <220> <223> Synthetic construct

<220> <221> MOD_ RES <222> (1)..(1) <223> ACETYLATI ON
WE2@8m003221> DI SULFI D <222> (3)..(9) <220> <228cT/NEID04/016625

RES <222> (5)..(5) <223> beta-Cd -benzyl)-I,2,4-triazo

-3-yl) substituted <220> <221> MOD_ RES <222> (6).. (C6)

<223> D form <220> <221> MOD_ RES <222> (9)..C9) <223>

AM DATI ON <400> 108 Tyr Ar§2Cys G u Ala Phe Arg Trp

Cys 1 5 <210> 109 <211 < PRT <213> Artifici al

<220> <223> Synthetic ?‘o’%@“ﬁ-@ﬁzw <221> MDD _RES

<222> CD CD <223yniasisYofAToabbwrPNs. 19821> DI SULFI D

(4-bernesalbnarfldie Yut Wi - JEKIONIEYLE<H 515 Ph&%rw}plﬁé}ucﬁl]a)[mnel N]-Iz
KKKKKKKKK ) OO0 UKI OKI 1Kl 1J UO) ) UL WWWWWV X

1681 brpspRB:diaccordppz o EzapleMowith ﬂazsx%pzzn thiag Fmoct 5)

4- 1-
Glu(OT R S5 G objed HCsben . B5o6 Arklafif is iidee ith Fegpe-r-
: 3 Rk
aminc b4 SG43%, R TEAAONCTARID M mo i SRR e used

in stepieand by rerappctc\gb;%y, ingead of BrreriCya(Tit}. | A¢atic @hndids incstep 9 is

. CD ACETYLATI ON DI SULFI D
replacgd Wit ghe ﬂ%@%“‘yﬂﬁﬁg"’(‘? (5) beta- C 2 -fury!)
substituted <220> <221>Bdiple 1BES <222> (6) . . (6) -
<223> D form MOD RES (9) . C9). AM D#TI ON <400> 110 T
yr Arg cys G | m@m@,@qmzm 111 <211>
oOX- 1 %gﬂ{pu-‘quef hGys-HostpPhppfrg-Trp-penicillamine]-NH,

Can be prepared according to Example 1, with the exception that Fmoc-

Glu(OtBu) in step 6 is not used. FFmoc-Cys(Trt) in steps 1 and 7, and Fmoc-Arg(pbf) in
step 8, are replaced with Fmoc-penicillamine(Trt), Fmoc-hCys(Trt) and Fmoc-nLeu,
respectively. ‘

Example 161

Synthesis of Compound No. 178:
N-phenylsulfonyl-Gly-cyclo[hCys-His-p-Phe-Arg-Trp-penicillamine]-NH,

Can be prepared according to Example 1, with the exception that Fmoc-
Glu(OtBu) in step 6 is not used.  In addition, Fmoc-penicillamine(Trt), Fmoc-hCys(T'rt)
and Fmoc-Gly are used in steps 1, 7, and 8 instead of Fmoc-Cys(Trt), Fmoc-Cys(Ttt), and
Fmoc-Arg(pbf), respectively. Acetic anhydride in step 9 is replaced with phenylsulfonyl-
chloride.

Example 162
Svynthesis of Compound No. 1792: cvclo[3-thiopropionyl-His-p-Phe-Ar

Can be prepared according to Example 1, with the exception that Fmoc-
Glu(OtBu) in step 6, Fmoc-Arg(pbf) in step 8, and acetylation with acetic anhydride in
step 9 are not used. In addition, Fmoc-hCys(Trt) and (S-Trt)-3-thiopropionic acid are
used instead of Fmoc-Cys(Trt) in steps 1 and 7, respectively.

Example 163

Can be prepared according to Example 1, with the exception that Fmoc-

Glu(OtBu) and Fmoc-Arg(pbf) in steps 6 and 8 are not used. Acetylation with acetic
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<213> Artifici a <220> <223> Synthetic construct <220>

<221> MOD_ RES <222> (1) . . (1) <223> ACETYLATION
WE2@8m003221> DI SULFI D <222> (3)..(9) <220> <228cT/NEID04/016625

RES <222> (5)..(5) <223> beta-Chien-2-yl) substituted

<220> <221> MOD_ RES <222> (6)..(6) <223> D form <220>

<221> MDD_ RES <222> (9)..(9) <223> AM DATI ON <400>

111 Tyr Arg Cys Gu A a Phe6 rg Trp cys <210> 112

sy QR shor R S Rl 5 00 S s TRERE 388 38tepq pr Fnoc-
Cys(Tﬂt))m%?é}ﬁP ACETYLATI ON <220> <221> DI SULFI D <222>

(3)..(9) <220> <221> MID_ RES <222> (5)..(5) <223>
beta C,3 - thiazol - 4- yEXamplestd ut ed <220> <221> MD_

V

<4Deﬁa>be1ﬁr2pﬁyd aa%gd]l@gsto Bm.m@lalﬂhﬁh ﬁregexfelﬁmmﬁatq?rw@
113 .<211> <212> PRT_<213> Artjficial <220> <223> .
Glu(QAw fsteR c%lﬁgf g{(phf) sipstep 8pand agstylatignavith gestic anhydride in

step q Qr)}: no§ %edi%%%édlﬁg}g{fjﬁ@g I @ﬁfﬁ@%ﬁ@ﬁﬁ%@ PP%%LI‘@) %eﬁ?s%a instead

of Fn’ﬁmt@ys(mym s ard HnmocsniBbe it stepd, reB@0tivel321> MOD_ RES

<222> (6)..(6) <223> D igrm <2§§%> <221> MOD_ RES <222>
(9)..(9) <223> AM DATI 13 Tyr Arg cys Gu Al a

Sgﬁtﬁesﬁ 8f J&:ﬁp&fﬂ N@ 19022 Je&éloﬂ%ﬂlzhsg(f@lg Phg‘g&cfi z’%éﬁ%s; -NH,
I Cla > synthetic construc
MEEn wEmparas a¢cmd1$gzg Exapplec2with die)exceptiqnithatmes

Glu((ﬁ%%?ﬁr@ﬂng\l Aégp%?) in steps 6 and 8 are not used. Acetylation with acetic

anhydride in step 9 is not used. In addition, Fmoc-hCys(Trt) and Fmoc-4-Cl-p-Phe are

used instead of Fmoc-Cys(Trt) and Fmoc-p-Phe, respectively, in steps 1 and 4.

Example 166
Synthesis of Compound No. 1 83: Ac-cyclo[Cys-His-(4-Cl-p-Phe)-Arg-Trp-hCys]-INH,

Can be prepared according to Example 1, with the exception that Fmoc-
Glu(OtBu) and Fmoc-Arg(pbf) in steps 6 and 8 are not used. In addition, Fmoc-
hCys(Trt) and Fmoc-4-Cl-p-Phe are used instead of Fmoc-Cys(Trt) and Fmoc-b-Phe,
respectively, in steps 1 and 4.

Example 167
Synthesis of Compound No. 184: Ac-cyclo[Cys-His-(4-F-p.Phe)-Arg-Trp-hCys]-NNH,

Can be prepared according to Example 1, with the exception that Fmoc-

Glu(OtBu) in step 6 and Fmoc- Arg(pbf) in step 8 are not used. In addition, Fmoc-
hCys(Trt) and Fmoc-4-F-p-Phe are used instead of Fmoc-Cys(Trt) in step 1 and Fmoc-p-
Phe in step 4, respectively.
Example 168
Synthesis of Compound No. 1 85: Ac-cyclo[ Cys-His-(4—CI—D-Phe)-Arg-Tm-hCys1-NH2

Can be prepared accordi ng to Example 1, with the exception that Fmoc-

Glu(OtBu) in step 6 and Fmoc-Arg(pbf) in step 8 are not used. In addition, Fmoc-
hCys(Trt) and Fmoc-4-Cl-p-Phe are used instead of Fmoc-Cys(Trt) in step 1 and Fmoc-p-
Phe in step 4, respectively.
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<221> D SULFI D <222> (3).. (9) <220> <221> MOD_ RES
<222> (6) . . (6) <223> D form <220> <221> MOD_ RES
WO2B25003%9 . . (9) <223> gl yci nol substitut eBCHESDIV/ 016625

114 Tyr Arg Cys A u H s Phe Arg Trp Cys 1 5 <210>

L5 <211> 9 <212> PR T <213> Artifi cial <220> <223>

Syntheti ¢ construct <220> <221> MOD_ RES <222> ( L .

. (1) <223> ACETYLATI ON <2264 <221> DI SULFI D <222>

(3D.. (9) <220> <221> 22> (6) . . (6) <223>

D form <220> <221> MOD_ (9).. (9) <223> 2-

Syhtbgsinefatémporiat Nanb86: Artgsdyiclal Cesl Higt0Phe |Are-ThprhGysi-NH»
15 <210> 116 <211> 10

Hi Phe A _
9’2@'&2&%5@% accoyding ﬁO%faﬂ%iéézwgkl%@?PMO@hz@m@%
i : : 2
O3 Rl SoRIS )8 0y 05 AP 5P R o
additiop2Pmo¢-BCys(TrY) is uded instead bf RueD-CREBrtx@®ep [.6) . . (6)
<223> D form <220> <221§ I\/[D! EES <222> (10) . . (10)

<223> reduced from am n&®

am no al cohol <400>

> 11 < > < > < > rti j |
< egyrapared aceordngstorirample 20witk Hglexcamivon thEFme22 >

Gruciysn o VT3R50 S LR, e 335 PR,

additied 2BmoPhl0ys(Trty 2HPFH82-1-F MPBle aRESseddaRead&)Fmoc-CYQIrt) in
<223> NI—l-p&)CH?_) 6- NH2 substituted <400> 117 Tyr Arg Cys

step langd Fpec-pRbe i} gteprd respectivelp> 118X- 15871 M ST25 . t xt
<211> 1 0 <212> PRT <21g> Arij{jcial <220>

Synthesis of Compound No. 188: Arg-cyclo[Cys-His-(4-Cl-p.Phe)-Arg-Trp-hCys]-NH,

Can be prepared according to Example 1, with the exception that Fmoc-

Glu(OtBu) in step 6 and acetylation with acetic anhydride in step 9 are not used. In
addition, Fmoc-hCys(Trt) and Fmoc-4-Cl-p-Phe are used instead of Fmoc-Cys(T'xt) and
Fmoc-p-Phe, respectively, in steps 1 and 4.
Example 172
Synthesis of Compound No. 189: Ac-Arg-cyclo[Cys-His-p-Phe-Arg-Trp-hCys]-NH,

Can be prepared according to Example 1, with the exception that Fmoc-

Glu(OtBu) in step 6 is not used. In addition, Fmoc-hCys(Trt) is used instead of Fmoc-
Cys(Trt) in step 1.
Example 173

Synthesis of Compound No. 190:
Ac-Arg-cyclo[Cys-His-(4-F-p-Phe)-Arg-Trp-hCys]-NH,

Can be prepared according to Example 1, with the exception that Fmoc-
Glu(OtBu) in step 6 is not used. In addition, Fmoc-hCys(Trt) and Fmoc-4-F-p-Phe are

used instead of Fmoc-Cys(Trt) in step 1 and Fmoc-p-Phe in step 4, respectively.
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<223> Syntheti c construct <220> <221> MOD_ RES <222>

CD . (D <223> ACETYLATI ON <220> <221> DI SULFI D <222>
W@3)05/00B839 <220> <221> MOD_ RES <222> C6) (6) <PCBESI04/016625

form <220> <221> MOD_ RES <222> O . . (10) <223>

AM DATI ON <400> 118 Tyr Arg Cys G u H s Phe Arg Trp

Cys A ul 5 10 <210> 119 <211> 1 1 <212> PRT <213>

Arti ficial <220> <223> syriheti ¢ construct <220>

<221> MOD_ RES <222> D <223> ACETYLATI ON <220>
<221> DI SULFI D <222> C3+44 20> <221> MOD_ RES

<222> 06) .. (6¥yiRaAs oPChRBLTRRA>19R@21> MOD_ RES
<222> CIAQ. Arp-cveldRCy€ s (4] .PEESJW%C%P 5871 M
ST25. txt |yr Arg cyS G U H e Arg Irp cys Ser Pro

1 Gan'te pregied sQ@ndng1o Ek]ampﬂel?,wﬂmheﬁﬂ:aﬁioﬁrthatfﬁmmd-al
o 015 DU IS S P51 S e
used 1%@5&- Ef ﬁnﬁg-%%% £2) in s{tgﬂz 1284 @*‘ﬁaofzr.?ﬂ'l?e MQEEED BE& oédvery.( 6)

<223> form 20> <221> 2> (11)
. (11) <223> reduced frﬂmpigdd_am dt o am no al
cohol <400> 120 n he Arg Trp cys
ser xaa,l 21> PR
Artifi <7 SRt
< rcl kiR S b @xa\mp;e { uuﬁa%%ac m&m&e M- Cys(Try)
<220> <221> DI SULFI B <222> (3) 0> <221>
is usepmstespixd Fni@) Cys(Tran stepol3 >FrD0¢-6"WIﬁtB:@)2lsaddﬂﬂxiwﬁmteps 8
ond oRESX- 15871 M ST25. txt <22 2> (11) . . (11) <22 3>

AM DATI ON <400 121
Example 176
Synthesis of Compound No. 193: -
Ac-cyclo[hCys-His-p-Phe-Arg-Trp-hCys]-NH,

Can be prepared according to Example 1, with the exception that Fmoc-hCys(Trt)

is used instead of Fmoc-Cys(Trt) in steps 1 and 7. Fmoc-Glu(OtBu) is not used in step 6.
Fmoc-Arg(Pbf) is not used in step 8.
Example 177
Synthesis of Compound No. 194: Arg-cyclofhCys-His-p-Phe-Ar
Can be prepared according to Example 1, with the exception that Fmoc-haCys(Trt)

is used instead of Fmoc-Cys(Trt) in steps 1 and 7. Fmoc-Glu(OtBu) is not used in step 6.
Acetylation with acetic anhydride in step 9 is not used.

Example 178
Synthesis of Compound No. 195: Ac-Arg-cyclo[hCys-His-p.Phe-Arg-Trp-hCws]-NH,

Can be prepared according to Example 1, with the exception that Fmoc-h Cys(Trt)
is used instead of Fmoc-Cys(Trt) in steps 1 and 7. Fmoc-Glu(OtBu) is not used in step 6.

Example 179

Synthesis of Compound No, 196:
-cyclo[hCys-His-p-Phe-Ar:

Can be prepared according to Example 1, with the exception that Fmoc-hx Cys(Trt)

Ac-Tyr-Ar

is used instead of Fmoc-Cys(Trt) in steps 1 and 7. Fmoc-Glu¢OtBu) is not used in step 6.
Fmoc-Tyr(tBu) is added between steps 8 and 9.
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Tyr Arg Cys @ u H s Phe Arg Trp Cys Lys Pro 1 5 10
<210> 122 <211> 11 <212> PRT <213> Artifi cial <220
W 2®580038yNnt heti ¢ construct <220> <221> MID_ RESI/AD02016625

(1) . . (1) <22 3> ACETYLATI ON <220> <221> DI SULFI D

<222> (3) . . (9) <220> <221> MOD_ RES <222> (6) :

(6) <223> D form <220> <221> MID_ RES <222> (H (H)

<223> reduced from ani noaci 8t o ani noal cohol <400>

122 Tyr Arg Cys G u Hi @ Trp Cys Lys Xaa 1 5

Lo <Di0e 193 Ta11e 11 <DRgERie (80 LD VS LY

<220C> <22 3> Syn iesis dMR@7:<221> MOD_ RES

<222> (AY-Tyr-AfgldyctRCY> ACERYIDAHe ON-o<Pr Z\ISH

DI SULFI D <222> (3)... . (9) <220> <221> MOD_ RESX-

15(§aﬂL‘Rﬁ prepars: ?l)d@zgz@ﬁ?(a@ypl_e 1, with fheexeaptiqn that HmnepdtSys(Trt)
s useeiRend G BESC BT 1 pa  ibhos A AN AT
1suse§l§m>a 123 Ty r )Er%g as %aﬁsu ﬁl S %‘?ﬁ‘é’ciﬁ'g r'p sé Ar atvx./een
stepsBramdD.5 10 <210> 124 <211> 9 <212> PRT <213> Arti f i

cial <220> <223> Synthetjc construct <220> <221> MOD_
RES <222> (1) . . (1) <%§§5m%éE§¥LAT|CN <220> <221>

M SC_ FEATURE <232 - onfplnd A3 Fogaa = citrulli
ne <220> xe22)c1ol ARTSHCTeARS btk Are T,y §24H7 <221>
MOD_ RES <ZZZ2> % K 220>%221> .

) 8 - . 0 73> . [ T1T0 0 A
P U8 progie ed aobuiins to Tyl £ A MGIRE S A in b5
Glu((i‘?ﬂ&n @ek%?sl%mc-éﬁ@b%nﬁtqn 8 gregiot useslpIn addigsn, after the
cleav&yendridadepratectiis bf thetlins2268piidé 57k Me r&Tﬂ,&hgﬁéﬁzat‘ﬁ?ﬁ 16 form the

disuli%@%on@%? n(§t2<:2212n>*ie ]C).lt.' Instead, tl<1§ %%ﬁe%%% eLéH) mg)<is,2 32u0s1>)ended in
200 mL of dichloromethane/acetonitrile (1:1 v/v) containing 3 mL of 1.0 M TBAF
(tetrabutyl ammonium fluoride in THF) and stirring at room temperature for 30 min.
Then, 3 mL of glacial acetic acid is added to quench the reaction. The solvents are
removed under vacuum.

Example 182

Synthesis of Compound No. 83:
Ac-Tyr-Arg-cyclo[Cys-Glu-His-(4-F-p-Phe)-Arg-Trp-Cys]-NH>

The side-chain protection scheme of amino acids is consistent with standard

t-butyloxycarbonyl tB oc chemistry, as shown in Scheme B below: Cys(4-MeBzl),
Trp(CHO), 4-F-p-Phe, His(3-bom), Glu(O-cHx), Cys(4-MeBz]), Arg(p-Tos), Tyr(2-BrZ).
Commercially available MBHA resin (Midwest Biotech) is utilized as the solid sup;;ort.
The couplings are carried out either manually by single coupling each residue with a
three-fold excess of amino acid activated with DCC/HOBt or by automated maethods
using an ABI 431A or ABI 433A synthesizer programmed with the manufacturer’s
standard t-Boc protocol. N-terminal acetylation is accomplished with 5 equivalents acetic
anhydride, 10 equivalents DIEA in dry DMF, 1 hour at room temperature. The
tryptophan formyl group is deprotected by treatment of the resin-bound pepti de with 20%
piperidine in DMF, followed by washing with DMF and dichloromethane. The peptides
are simultaneously cleaved from the resin and deprotected by treatment with liquid

hydrogen fluoride at 0°C for 1 hour in the presence m-cresol and thiocresol scavengers.
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<221> M SC_ FEATURE <222> C2)..C2) <223> xaa = citrull

e <220> <221> DI SULFI D <222> (3)..(9) <220> <221> MXD_
WEREDS0AB2> C5) .. C5) <223> 1-nethyl substitut edPQRPS2004/016625

<221> MOD_ RES <222> C6)..C6) <223> D form <220> <221>

MOD_ RES <222> C9)..(C9) <223> AM DATI ON <400> 125 Tyr

xaa Cys Au H's Phe Arg Trp Cys <210> 126 <211> 9

<212> PRT <213> Artificial £220> <223> Synthetic

. < > .
The e G35, &5, o ST S Gty nto
aquectd2Betickaad ~anddyophidized.ne <220> <221> DI SULFI D <222>
C3)..C9) <220> <221> MOD_ RES <222> (6)..0C6) <223> D
form <220>VWW LN(fM ( MN N)Kvh)J HHHH KNM)) MJ) HO L
CveliYbh piotokaB7! M ST25. t xt <221> MOD_ RES <222> (9)..(9)
< > TI ON <400> 126 Tyr xaa Cys G u H's Phe Arg
Trihe@pddation of tieRTrearcystineisalfhy@2Deroup® BracSymphisticiteither by air

oxidafBRT PN <220§@%Wﬁ@$§%@%&ﬁ ditreth o sl foxide (DMSO)

: | 2( _ ) ..
B B o2 (D s a5 0 ) §) o Jaae by fer gontaining
30% ﬁb%%k bpeachease,sthpfinal pEduetis elag) by bighgeefermance liquid
chro Bpglg <400> 127 Tyr xda Cys Qu H's Phe Arg Trp

l@/Y!s) Y <210> 128 <211> 9, <212> PRT <213> Artifici al
<220> <223> Synthetic construct <220> <221> MOD_ RES

..<222> (1)..(1) <223> ACETYLATI ONX- 15871 M ST25. t xt
Purification

Purification is accomplished using standard preparative HPLC techniques.
Immediately following the cyclization, the peptide is diluted and loaded onto an HPLC
column and eluted with an aqueous 0.1% trifluoroacetic acid/acetonitrile gradient while
monitoring at 214nm. The appropriate fractions are pooled and lyophilized. Further
characterization of the final product is performed using analytical HPLC and mass

spectral analysis.

Conversion to acetate salt

The peptide is by adsorbed onto a 2.1 x 25 cm Zorbax C18 preparative column,
which is equilibrated with 0.1%TFA/H,O. The column is then washed with 2 volumes of
0.1 M ammonium acetate/S% acetonitrile followed by 2 column volumes of water. The
peptide is eluted using 2% acetic acid and lyophilized.

The product is characterized using mass spectrometry and HPLC purity detected

using acceptable methods in the art and is summarized in Table 2 below.



<220> <221> DI SULFI D <222> (3)..(9) <220> <221> MOD_
RES <222> (6)..(6) <223> D form <220> <221> MOD_ RES
WE2R2M0(33) . . (9) <223> AM DATI ON <400> 128 Tyr PYBUSYS4/@6625
u Hs Phe Arg Trp Cys <210> 129 <211> 9 <212> PRT
<213> Artificial <220> <223> Synthetic construct <220>
<221> MOD_ RES <222> (1)..(l) <223> ACETYLATI ON <220>
<221> DI SULFI D <222> (3)..(6) <220> <221> MOD_ RES
Schem 2> (6)..(6) <223> D form <220> <221> MOD_ RES <222>
—?g (9) <223> AM DATI ON <400> 129 Tyr ser Cys GQu Hi s
Phe Arg Trp CyOH 5 <210> 130 <211> 9 <Ng@> PRT <213>
Artificial €2X0> <223> Synthetic constr
15871 M gT25%¢1t <22Q3 <2213 WHD RES > (1)
<223> ATETHLAEI & g &Zggﬁl SULF <g227@(
Egls
<221>

P2 29(% A DAT M 40>
130 Tyr Va% G u Hi e Arg Cys 1 23 131

<211> 9 <2 PRT <213> Artificial <220>
Synt het i ENod8Hr uct <220> <223> MOD_ RES <
(1)..d) <223> N-succi nyl suastltul; dxidaad> <221>

DI SULFI D <222> (3)..(9) <220>'<221> MD  RES <222>
C6)..C6) <223> D form <400> 131 Tyr Arg cys d u H s
Phe Arg Trp Cys 1 5210= 132 <211> 6 <212> PRT <213>
Artifi cial ggg20> 223> Synt hetl C con@f.]{uc X- 15871 M
ST25. t xt 20> <224> DI SULFI D N NH

HCJ\N \/R Jii\z\/u— NHz
HZN*NH H? ’ Sﬂ

Example 183
5 Synthesis of Compound No. 97: 7

Can be prepared according to Example 182, with the exception that Boc-5-Me-
10 (on)-His(3-Boc) is used in step 5 instead of Boc-His(3-Bom). The two peptide-isomers
are easily separated on HPLC, which affords:

Ac-Tyr-Arg-cyclo[Cys-Glu-(5-Me-His)-p-Phe-Arg-Trp-Cys]-NH; and
Ac-Tyr-Arg-cyclo[Cys-Glu-(5-Me-p-His)-p-Phe-Arg-Trp-Cys]-INH,.

The absolute configurations of the 5-Me-His residue in -each peptide are defined

15 by two-dimensional NMR techniques with proper standard peptides and controls.
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<222> CD (6) <220> <221> M SC_ FEATURE <222> CD CD

<223> Xaa = honpbcystei ne <220> <221> MOD_RES <222>
WE3)05/0@8%9 <223> D form <220> <221> MOD_ RES <2PCFUS2004/016625

C6)..C6) <223> AM DATI ON <400> 132 Xaa H s Phe Arg

Trp QIS 1 5 <210> 133 <211> 6 <212> PRT <213>

Artificial <220> <223> Synt hetl C construct <220>

<221> bl SULFI D <222> CD (6) 9<220> ,<221> M SC_ FEATURE

<222> CD CD <223> Xaa = ei ne <220> <221> MOD_

RES <222> C3)..C3) <223]%£ 8){§I¢<4OO> 133 Xaa Hi s Phe

Arg Trp Cys 1 5 Spritbesid GCetApdundNeAD2> PRT <213>

A TlyT-Girglcys 2SIy s AR I 2 - xﬁmomﬂmlg)-smsimgcr%-c%ﬁm
Synthdsi®of Ak- E-Zﬁl -SYASPC YL Sl |- Niv2es %A -DPheA§ .

h@ﬁﬂ@?@t@iﬂrq’ﬂ accopdips te Eza.mpm@z REB th@@@ﬁpm) thgtPoc-1-

P 8E05 85y y PSSO mo s By s B somers

are easiheseptugitelrgh GFLC, WwhisR dfferds35 <211> 6 <212> PRT <213>
Artifticial <220> <223> Synthetic construct <220> <221>
e orebas bl Gl (lapy: 4ot Ade) o> P S0E- THER BT, and
<229-TyriAre-¢ ygloksSluxplapyrard o dleg v heeArp Tp-GoP-NH,

TSR ek g S LA 8 A

definedMy DAt diflerdidtnl NRAR Xevhniduss With phorer Iﬂaﬁd&ﬁé‘peﬂvu@e§2ﬂ@€ontrols.
136 <211> 6 <212> PRT <213> Artificial X
15871 M ST25. t xt <220> Example 185
Synthesis of Compound No. 103:
Ac-Tyr-Arg-cyclo[Cys-Glu-(4-phenyl-1H-imidazol-2-yl-Ala)-p.Phe-Arg-Trp-Cys]-NH,
and Synthesis of Compound No. 104:
Ac-Tyr-Arg-cyclo[Cys-Glu-(4-phenyl-1H-imidazol-2-yl-p-Ala)-p-Phe-A rg-Trp-Cys]-NH,

Can be prepared according to Example 182, with the exception that Boc-4-phenyl-

1H-imidazolyl-(b)Ala is used in step 5 instead of Boc-His(3-Bom). The two peptide-
isomers are easily separated on HPLC, which affords:

Ac-Tyr-Arg-cyclo[Cys-Glu-(4-phenyl-1H-imidazol-2-yl-p-Ala)-p-Phe-Arg-Trp-Cys]-NH,
Ac-Tyr-Arg-cyclo[Cy s-Glu-(4-phenyl-1H-imidazol-2-yl-Ala)-p-Phe- Arg-Tip-Cys]-NH,

The absolute configurations of this His residue replacement in each peptide are

defined by two-dimensional NMR techniques with proper standard peptides and controls.
Example 186

Synthesis of Compound No. 105:
Ac-Tyr-Arg-cyclo[Cys-Glu- (2-Dvrazme-Ala) -D-Phe- g-Tgp-Cys] NH2 and

Synthesis of Ac-Tyr-Ar

Can be prepared according to Example 182, with the exception that Boc-2-
Pyrazine-(o1)Ala is used in step 5 instead of Boc-His(3-Bom). The two peptide-isomers
are easily separated on HPLC, which affords:

Ac-Tyr-Arg-cyclo[Cys-Glu-(2-pyrazine-p-Ala)-p Phe-Arg—Trp Cys]-NH; and
Ac-Tyr-Arg-c yclo[Cys-Glu-(2-pyrazine-Ala)-p-Phe-Arg-Trp-C ys]-NH;

The absolute configurations of this His residue replacement in each peptide are

defined by two-dimensional NMR techniques with proper standard peptides and controls.
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<223> Syntheti c construct <220> <221> MOD_ RES <222>
(1)..(1) <223> ACETYLATI ON <220> <221> DI SULFI D <222>
\VQimBmQ@$9<220> <221> M SC_ FEATURE <222> (1) .PC1)S2004/016625
<223> xaa = honocystei ne <220> <221> MOD_RES <222>
(6)..(6) <223> AM DATI ON <400> 136 xaa His Phe Arg Trp
Cys 1 5 <210> 137 <211> 6 <212> PRT <213> Artifici al
<220> <223> Syntheti c constQuct <220> <221> MOD_ RES
<222> (1)..(1) <223> AC;%%&@#%@& <220> <221> DI SULFID
<222> (1)..(6) <220> <2 .~ FEATURE <222> (1) . .
CD <223> Xaa = h@yathesit @f CosnpeR2ONo<2@E> MOD_ RES
A€2PY>A £ 31 ycloBlys<GhAB¥E-0 9. arifinzcl 2091) M)l PMIAro AEp-€¥A2NH,
(6)..(6) <223> AMVRAELONKChashouM NaT267:t xt <400> 137

ACGYr-Hrs RRE[&YE GINRBYY D Atz oPF9D)-I AR T AR T3 s ]-NH,,
> | I%@% 5 g] et C ) -
const,ru 220> > ) <223>
A&T%:Ai&b@%ﬁéc FLE2EI0 \’éG“J‘ ERLBL Lo L 508 5P 8L
<221> M SC_ FEATUREP=%7 — B> 528 =

3>
139

<211> 6 <212> PRT <Eﬂ_ﬁ-Mngmr(EYSMNI@20> <223>

SRR ot LR e %gge%seg%;%%@e@?@ @

benzyi$2 Q- 2401- MI%L)NH\'EW& Ay s5 Gididald of B3 HX@Bom). During
hom)cyst ei neX- 1587l M ST25.t xt <220>
HF cleavage, the benzyl protecting-group is partially removed, and the synthesis yields

four peptide-isomers. The four peptide-isomers are easily separated on HPLC, which

affords:

Ac-Tyr-Ar g-cyclo[Cys-Glu-(B-((1-benzyl)-1,2,4-triazol-3-yl)-D-Ala)-D-Phe-Arg-T1p-Cys]-NH;,
Ac-Tyr-Arg-cyclo[Cys-Glu<{p-(1,2,4-triazol-3-yl)-D-Ala)-D-Phe-Arg-Trp-Cys]-NH,,
Ac-Tyr-Arg-cyclo[Cys-Glu-(8-((1-benzyl)-1,2,4-triazol-3-y1)- Ala)-D-Phe-Arg-Trp-Cys]-NH;, and
Ac-"Tyr-Arg-cyclo[Cys-Glu-(B~(1,2,4-triazol-3-yD)-Ala)-D-Phe-Arg-Trp-Cys ]-NH,.

The absolute configurations of this histidine residue replacement in each peptide
are defined by two-dimensional NMR techniques with proper peptide standards and

controls.



<221> MOD_ RES
substituted |,

<222> (3)

(3) <223> 4

-fluoro

D form <220> <221> MOD_ RES <222>
W@ 800500839 <223> AM DATI ON <400> 139 Xaa Hi s PhRCHUS§2004/(16625

Cys 1 5 <210> 140 <211> 6 <212> PRT <213> Artifici al
<220> <223> Synthetic construct <220> <221> MOD_ RES

<222> (1)

(1) <223> ACETYLATI ON <220> <221>

DI SULFI D <222> (1)..(6) <238> <221> M SC_ FEATURE

<222> (1 (1 X = stei ne <220>
<221> RC%L RES(<£2§§§%§%Zgﬁ§yug§3?@y4-chIoro
sUbSTTTUTed ., PThOS iAW FA30serWd RAWGS <2225
0
(o R o Sigdlt e s
023> sbnthetit const ri$9P¥64 5871 M SESE8lt vt <220> 91.2
21> ) RES| <222> (1268.47(1) <2233268.6 99.3
ciycl oprdpanecaf bonyl su280i5t ut ed <2280:16221> DI SULPREA
22> Ch).. (6) <220> 43838 M SC_ RBeJ BRE <222> CDo9g9.1
.[CD <228> xaa F honocysgies she <ZZ20335Z73> MID_ RESgqg 4
454>fm )';Ef) fffifTP'b@- T220>"<1221> Wﬁﬁ; R >
g?é'ikg7 NN A2 e T NP |
220> <B323> syhtheti ¢ 10L& rce <200> 4221> MDD RES
222> D <p23> N cJ8B&BUt anecar bonyl| substitut 88.0
220> d8»1> DI BULFI D <4332.6CD (6) <220> |<221> 99.0
M SC FHATURE <p22> CD -122€B <223> Xaa = |honpcyst ei nd5
<220> 9221> MOD_ RES <928849C3) . . C3)26@28> D form <pE@P
421> Mg RES| <222> (B)6.58P) 1345.67 99.1
14 1322.6 1322.53 98.8
15 1003.2
16 1018.2
17 1311.5
18 1340.63 1340.14 97.6
19 1356.62] 1356.56 86.0
20 1306.56 1306.28 97.5
21 1296.52 1296.02 98.1
22 1310.55 1310.15 98.2
23 1395.65 1395.02 98.0
24 1372.6 1372.9 94.6
25 1308.57 1308.27 98.6
26 1197.39
27 1197.39
28 1360.56 1360.2] 95.7
20 977.1 99.0
30 1019.2
31 1037.2
32 1053.6
33 1098.1
34 1033.21 1033.22 97.5
35 1244.5 1244 4 90.3
36 1203 .4 ' >05
37 1033.24
38 1047.2)
39 1061.2
40 1090.26 1089.96 90.2
41 1104.3
42 1132.34 1132:47 97.3




<223> AM DATI ONX- 1587 M ST25.txt <400> 142 Xaa H s

Phe Arg Trp Cys 1 5 <210> 143 <211> 6 <212> PRT <213>
wadaoshomssal <220> <223> Synthetic construct <2POHUSRBL/D16625

MOD_ RES <222> (l). .(1) <223> N-cycl opent anecar bonyl

substituted <220> <221> DI SULFI D <222> (1). .(6) <220>

<221> M SC_ FEATURE <222> (1). .(1) <223> Xaa =

honocyst ei ne <220> <221> I\/Eb RES <222> (3) . (3)
<223>DBform RES- <222 © o)
4203mpoth DA, cﬁﬂle aEWx afx’ sprved MW \hgfx_'rc @Lﬁ:;@s(%) 5
do70%r 144 <211 ﬁ@@li%) PR] TR} i fl i cial <220
4223> 8Pnt hetijc constrllld:(i)s.3220> <221> MD RES <222>
(1). .4k <223> N cycl ebexgnecar bonyl sybstituted
220> 92215 DI[SULFT D <373%3CD 06) X 158{TM_SI125. 159
220> 6“) 1Y} bg,:nl—lzl-\ 3 MD.-‘.(-i)llﬁ,Z( ) <2233 xa%ﬁ
oy e 220 < e RES T (S (3ds
553> AR DATL AN <400> 1340 i < Dhg_A;_g__:\[r_/p__.gy_.g_xl_S
4210> #85 <211> 6 <21231HRY <013> Arti il cial <22099.0
<4223> S¢ht hetijc _constr 4209.8220> <221> M)D_RES <22295
(1. . 6m) <223> N hexandgd.4lsubst it 1183156220> <221>98.7
T SULFKD. <2225 (1). . 48Y53820> <221r17M.4$C_ FEATURE9S.0
222> R . . [CD <ZZ3x1%g85~ honocystei |ne <220> <ZZIp
N 2225 C3) 1 %ad 4<223> DO M <220> <221
!‘ﬁﬁ—ﬁ%o 222 @; -i%"‘ 223> AM-DATHON—400>—145
aa i ha A Tr o O\, . <210 146
- P 119038 T 1190.35 96.2)

57 1132.3

58 1147.3

59 1189.4

60 ' 1132.3

61 1316.5 >95

62 1133.3

63 1118.3

64 1323.55 1323.3 94.7

65 1422.64 1422.8 92.9,

66 1281.5

67 1307.5

68 1296.48 :

69 1297.49 1297.29, 96.1

70 1395.7 90.0

71 1425.62 1425.69 97.9

72 1338.54

73 1339.53 1339.34] 96.7

74 1396.6

75 1416.6

76 1411.59 1141.51 97.3

77 1474.6

78 1325.5 , >95.0

79 1338.55 1338.52, - 96.6

80 1338.5 )

81 1352.6 >94.0

82 1352.6 1356.2 88.3

83 1356.54 1355.95 96.0

84 1370.56 1370.27 96.5

85 1370.56; 1369.85 99.8




<211> 6X- 1587l
ci al

WOREBID5 00329 (1)

M ST25.

(1) <223>

<221> DI SULFI D <222> (1)

FEATURE <222>

(1) ..(1) <2

<221> MOD_ RES <222> (3).

txt <212> PRT <213> Arti
<220> <223> Synthetic construct <220> <221> MOD_
subst i t ut PATARAD27016625

N- benzoyl
.(6) <220 <2
23> Xaa
(3) <223> D

foi

21> M SC_

form <220>

<221> MOD_ RES <222> (6) 73(6) <223> AM DATI ON <400>

honocyst ei ne <220>

HA6—xaat+i—s—t T T<2tt>6—<212>
PRIompdtaxd Mot i W %&V"W dtHPLCqnsity (&)
20> <221> MDD 00522 (1) altonsy) _d-35 4 pnhenyl
but yr yB6subst it ut ed <BI@9%221> DUSTLEID <222> CDIE
<220> 8€221> M|SC FEABSRD2<222> CD188Y.H223> Xaa =95.0
honocyggei ne|<220> <R¥poMOD_ RE$386.56> 94 4
(3)- - CgpX IS8T M STZ5 1457y <223> D rorq}<zza> 27353

SZLZZ ) <223>—Al
thc A.jgk .fp 443“9')70 u%giﬂzn 6—<247%
PRT <o9ds At t i oiPlATbo Lood@LOll Lo o 7950
constr 32t <220 <2215130@A7 RES <03352.46) (1) s>
3- guafBdi nopropi ony1368Bkt i t ut ed3622t> <221> ~ 96.9
DI SULFP® <222» (1) . .138B)¥ <220> 4322.86]M SC FEATORE
<222> 03) . . [(1) <221382.68pa = honpeydoiei ne <220>98.6
<22U> BeD_ RES <222> G3p571 - (3) 9282351 D form <22gx
<221> WeD- RES <22 2>51458)57 (6) 194> AMDATTOY; ¢
7007 §g8 Kaa s PGy P Oys 435 321 0~ 199 99
Synthe?lc con ”T.L‘f' 7Ny AR T T D 1
100 ] 1428.67 1428.54 96.6
101 1458.7 1458.5] 99 4
102 1338.55 1338.2 95.0)
103 1414.64 1414.1 95.0
104 1414.64 1413.7 95.0)
105 1350.56, 1349.8 95.0
106 1339.53 1338.6| 97.4]
107 1339.53 1338.8 99.21
108 1429.66 1429.1 96.7
109 1429.66 1429 4 89.5
110 1338.54 1338.49} 96.4
111 1354.61 1354.10] 96.5
112 1355.60) 1355.51 94.2
113 1349.57, 1349.08 89.9
114 1382.6, >95
115 1426.6 >95
116 1412.6 >95
117 1437.7 90.0
118 1467.66 1467.24 97.6
119 1522 4 >05
120 1509.7 >05
121 1563.8 1563.1] 99.9
122 1550.8 >95
123 1641.9 1641.8 98.1
124 1339.53 1339.2! 94.9
125 1353.56 1353.5! 94.3
126 1352.57 1351.66§ 93.3
127 1352.57 1352.58 87.0
128 1310.5




<221> MOD_ RESX-1587I M ST25.txt <222> (1) . . (I)

<223> 5- guani di noval eryl substituted <220> <221>
w@b®@sh#I3EY <222> CD C6) <220> <221> M SC_ FEATUREI/®D83/016625

CD CD <223> Xaa = honocystei ne <220> <221> MOD_ RES

<222> C3)..C3) <223> D form <220> <221> MOD_ RES <222>

C6)..C6) <223> AM DATI ON <400> 149 Xaa Hi's Phe Arg Trp

Cys 1 5 <210> 150 <211> 6 212> PRT <213> Artifi ci al

(] ol @

=

/77n§11§'?2c11> DLisL iﬂt%}zog - gga)lto g)/?v J L P 2t (%)
M SC FE2AFURE <222> CD LD 123> Xaa 1:27Iielm)cyst ei ne 98.0
220> $2@1> MID_ RES <P C3)..C3) <22B> D form <22(0>
271> WD, REQ <2225 §897.57100) <223>138NIDATT ON <4005 3
S0X- 15371 “’L?Vb,tx,,:&%@?éb H'SPhe Ag ofTP OyS_ L S9g4
55> L3t ot Hooconetr bt Ukanos- oMb res. <p 0k
1)« 34«223> ..L(2- R %ﬂ-@.n@&uii%?jw
k220> 331> npilsulElD <8930 (1) (6) 8%Fh> <001> M
FEATURE3&222> |(1) . CD 20R0% Xaa = hABH st ei ne <2298
£221> MBD_ RES <222> C304.0903) <223> I4iPrm <220> <GPI>
MOD_ RESB <2225 CB) . . C6905@83> AM DAYJ5QN| <400> 151 9fag
i S Phegadv g 11|p CyS T 97@g0> 157 <Zhdx|6 <2125 PRjg g
F213> i LI'_EI aL T220>5345> Symt netfg;;g FONSTTUCT 25>
RTINS ) I s I (X, S ST
bisueifg | 7 Tod4lds " T 7N AR
143 958.18 958.0 99.0
144 972.20 971.6 99.0
145 960.19 959.6 99.0)
146 ' 966.16 965.5 99.0)
147 1008.24 1007.8 99.0
148 975.17 974.6 96.5
149 1003.22 1002.8 99.1
150 1002.21 1002.4 >99,
151 1052.27 1052.3 95.8
152 1101.30 1100.8 98.8
153 1018.24 1018.1 97.9
154
155 1019.23 1019.01 97.0
156 1032.27 1032.4 79.9
157 1032.27 1032.4; 95.9
158 1060.28 1060.3]] 98.4
159 1061.26 1061.19 97.7
160 1017.25 1017.0 99.0
161 1059.26 1058.6 99.5
162 1181.42 1181.3 97.6
163 1182.4 1182.32 94.7
164 1223.46 1222.89 98.1
165 1224.44 1224.47, 98.9)
166 1352.6
167 910.14 910.2 97.8
168 932.14 931.6 97.3
169 966.59 966.2 93.5
170 088.25 987.6 99.0
171 986.24 986.0) 99.7




10

<222> CD . (CB6) <220> <221> M SC_ FEATUREX- 1587I M ST25
.otxt <222> (1) . (1) <223> xaa = honocystei ne
WE2@88m003221> MOD  RES <222> C3)..(3) <223> D fpenUSBBO916625

<221> MOD_ RES <222> (6).

.(6) <223> AM DATI ON <400>

152 Xaa H's Phe Arg Trp QIS 1 5 <210> 153 <211> 7
<212> PRT <213> Artificial

<220> <223> Synthetic

construct <220> <221> DI SLlfFI D <222> (2)..(7) <220>
<ELJ./ M-SEFEATS 'RE \44 )O.b 223> TXaa =
h BN, <P élm oN E%“%fzvg HBLC pyity- @A
OLfarm <220> <b21PAERS) prd LOPSH <2235
AM DATIIOR <400 153 Al0G:3@G Hs Phe 9R9g6Tro Qys 1 ¥9.0
<PR10> 153 <211p 7 <21299PRf <213> A993Léici al <220>99.8
<R23> $yat hetic const n036.28220>X- 158)BMy ST25. t xt99.0
<P7TS —RES <22Z> (830.26- (1) <24p9 K 101 m <2208y ()
P21> QhgULTT T =222 Wfigadl7) ~2207 17424~ MSC o5
YN e S PP T o 1 PO (i L M ¢ |
M REEE <0205 (7) (39873335 an DAESONOI<a00> 154 K-
Xaa H 978he Arlg Trp cv847:0% <210> 1586<8l11> 7 <212%7.
PRT <2186 Artificial <805 <223> syB@Bedli c constr ugl.7
<p20> q2821> DISULFI D <gg@pod[(2) . . (7) 85820> <221> M S|
TURER3222> [2) .. (2) e8> xaa = Igogoglyst el ne <2§E§2
P2I>NRR— RES <222> (g4 04/%) 223> dagl gIr M <400> 155
Arg Xaquil s—Phe—Arg—Tr 538 <216> 1%2_ Tt>—7 987
185 938.54 938.1 098.9
186 1018.24 1017 .7 92.3
187 1036.23 1036 .4 93.9
188 1052.69 1052.5 98.4
189 1060.28 1060 .4 97.3
190 1078.27 1078 .6 98.3
191 1094.72] 1094 .3 99.5
192 1352.6 1352.48 90.0
193 918.1 90.0
194 1132.3 90.0
195 1074.3 1073.7 99.0
196 1237.5 99.0
197 1366.6] 78.0
198 904.09 903 .5 84.7

Example 188

Construction of MC receptor expression plasmids
Construction of human MC1 expression plasmid: Hurman MC1 cDNA is cloned

by PCR using human genomic DNA (Clontech Cat. # 6550-1) as a template. A forward
hMC1 gene-specific primer containing initiation codon (ATG) and EcoRI site and a
reverse hMC1 gene specific primer containing a stop codon and Xbal site are used in the
PCR. The full-length hMC1 cDNA generated by PCR is cloned into pUC18/Smal
plasmid (Pharmacia Cat. # 27-5266-01), and the correct hMC1 cDNA is confirmed by
DNA sequencing. The sequenced pUC18hMCl1 is digested with EcoRI and Xbal, and the
hMC1 cDNA fragment is then subcloned into pcDNA3.1 (Invitrogen Cat. # V790-20) to
generate expression plasmid pCDNA3-hMC1.
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<212> PRT <213> Artificial X-1587I M ST25 .txt <220>
<223> Syntheti c¢ construct <220> <221> DI SULFI D <222>

WO 2005/000839 <220> <221> M SC_ FEATURE <222> (2).PCR)S2004/016625
<223> xaa = honpcystei ne <220> <221> M SC_ FEATURE
<222> (3)..(3) <223> 1-nethyl substituted <220> <221>
MOD_ RES <222> (4)..(4) <223> D form <220> <221> MOD_
RES <222> (. T). <223> AM DATI ON <400> 156 Arg xaa Hi s

P@néfr@ct'ﬂncb%ab MC32%Presskén Pﬁ&éh;a ﬁlﬁﬁér?M%NAjﬁ %loned
Artificial <220> <223> synthetic construct <220> <2

by POB wing-hpmap zgmm@)DNAXPIcangrbbCatzﬁ 6550 BEs arEmplaRE A forward

A e ap pu SIEHE RA FREERO Rag

reversc hMEB e sptdic ér%thEiung{E& 1 #hd Xb4D sie%éSused in the
form <220>X— 15871 M ST25.txt <221> MOD_ RES <222> (C7).

PCR. TheAplldepeth his BaPNAreneoned by PCR: is claed-into pHE wé‘gnal

| fli |6
plasmail 3y 38 L% AP R00CAR ald B ope DR 00 gyfifedsoy
DNA séjlizncink) Thélskqtﬁﬁ&@p@CEﬁhW@’magé&?&PwﬁH EbBRDhﬂJKEhDand the
g g <220> <221> M SC_ FEATURE <
hMC%ﬁ%A(éy Tent thea gubclorsddRipRAITNA 3 éﬁw@gmﬁ?%\”%ﬁ@) to
generzﬁg%%ﬁregﬁ)m %ﬂnd‘ﬁﬂéﬁﬁﬁ@ fl <220> <221> MOD_ RES <222>
Cr).. Cr)

23> AM DATI'ON\ ' <400> 158 Arg xaa H s Phe
ACgms’mppt@s)f humaa MCO# expi@ssion plasmicd2 I-BIma?FMGzQ(hMC4) cDNA is

clone:dAr @%fgll ifa aI %(R/TCET 26&'?4 bs}/ Bbﬁeltlsllr?g %Ir}lsétnrfgt%i br<a%i2 cDNA
(Clontech Cat. # 7402-1) as a template. The hMC4 cDINA PCR product is digested with
EcoR I/Xbal, and then subcloned into pCIneo (Promega Cat. # E1841) and sequenced.

The resulting hMC4R plasmid has two mutations, which are then corrected to create the
hMC4 c¢DNA encoding the correct hMC4 protein. The corrected hMC4 cDNA is then
subcloned into pcDNA3.1 to generate expression plasmid pCDNA3-hMC4.

Construction of human MCS5 expression plasmid: Human MC35 ¢DNA is cloned
by PCR using human genomic DNA (Clontech Cat. # 6550-1) as a template. A forward
hMC35 gene-specific primer containing initiation codon (ATG) and HindIII site and a
reverse hMCS5 gene specific primer containing a stop codon and Xbal site are used in the
PCR. The full-length hMC5 cDNA generated by PCR is cloned into pUC18/Smal
plasmid (Phafmacia Cat. # 27-5266-01), and the correct hMC5 cDNA is-confirmed by
DNA sequencing. The sequenced pUC18hMCS is digested with EcoRI and Xbal, and the
hMC35 c¢DNA fragment is then subcloned into pcDNA3. 1 (Invitrogen Cat. # V790-20) to
generate expression plasmid pCDNA3-hMCS5.

Stable HEK-293 cells expressing human MCRs: Stable 293 cells expressing all
hMCRs are generated by co-transfecting HEK-293 cells with pPCDNA3-hMC4R and a
CRE-luciferase reporter plasmid following the protocol of Lipofectamine Plus Reagent
(Invitrogen, Cat. # 10964-013). For selection of stable transfectants, the Genticin (G418)
is added to the media at a concentration of 300 pg/mL 4 8 hours after the start of
transfection. After 2-3 weeks, 40-50 of isolated clones are selected, propagated, and

assayed for luciferase activity using a Luciferase Reporter Gene Assay kit (Roche,



10

15

20

25

30

<222> CD CD <223> ACETYLATI ONX- 1587l M ST25.txt <220>
<221> DI SULFI D <222> (2) . . (7) <220> <221> M SC_

WO BAFIORB39<222> (2)..(2) <223> Xaa = honocyst ei PET/ARADH016625
<221> MOD_ RES <222> (4)..(4) <223> D form <220> <221>
MOD_ RES <222> (7)..(7) <223> AM DATI ON <400> 159 Arg
xaa H's Phe Arg Trp cys <210> 160 <211> 7 <212> PRT
<213> Artificial <220> <223% Synt heti c construct <220>

: 1036 Drrdthe fivé 6Bl ctd (V\Jl)h LI 0524t

Cat. #35130 %fsc FEATURE <2225 (| FigEdy b b fbtasadividies by
10 nMNDRoDISHE ar22@ablisBadl > DI SULFI D <222> (2)..(7) <220>

<221> M SC_ FEATURE <222> (2)..(2) <223> Xaa =

honocyst ei ne <220> <221> MOD_ RES <222> (4)..(4) <223>

D form <220> <221> > (7)..(7) <223>

AM DATI ONX- 15871 M ST2 M> 160 xaa Xaa Hi s Phe

Arg TiMiel@ycroititbReéplor Whdle CIICA NI AtmmblRTion AkSay

Ar j cial 20> <223> synthetic construct <22

Slank'suBasneca s omyition: pﬁar;okrfgéﬁﬁza%h%ﬁﬁwEs
Dulbe%&%tl\h&aih%éEﬁ 1%%@3 gré(?lgfl#e@ B 5age et (FBS), <220>

<221> M SCFEA URE <2 <223> Xaa =
Antibiotichsytengeats Sdl@ton, ag@ &ommmcetﬂlésaﬁemnémjmn( G)bccBR.’B>

Tritondi 0! b pres =51, GAMI oud SrRR T el singins (RAMES 5

purchﬁ%a:?ﬁ)rﬁ STEha. >B85Ee ‘S%ﬂlﬁl?A'ﬂﬂdﬂu’E)' (BiSh) 1sobPainsclBdm Roche. SPA
synthetic _construct <220> <221> DI SULEI D <222>
PVT agipody-djndipgbsads type I anti-sheep beads and °I cAMP are obtained from

Ammersham. Anti-goat cAMP antibody is obtained from ICN. Enzyme Free Cell
Dissociation Solution Hank’s based is obtained from Specialty Media. NDP-oMSH is
obtained from Calbiochem. Dimethylsulfoxide (DMSO) is obtained from Aldrich.

Compound Preparation
In the agonist assay, compounds are prepared as 10 mM and NDP-cMSH

(control) as 33.3 pM stock solutions in 100% DMSO. These solutions are serially diluted
in 100% DMSO. The compound plate is further diluted in compound dilution buffer
(HBSS-092, 1 mM Ascorbic Acid, 1 mM IBMX, 0.6% DMSO, 0.1% BSA) to yield a
final concentration range in the assay between 600 nM — 6 pM for compound and 100 nM
— 1 pM for NDP-aMSH control in 0.5% DMSO. Twenty pL of compound solution are
transferred from this plate into four PET 96-well plates (all assays are performed in

duplicate for each receptor).

Cell Culture and Cell Stimulation

HEK 293 cells stably transfected with the hurman MC3R or MC4R are grown in
DMEM containing 10 % FBS and 1% Antibiotic/Antimycotic Solution. On the day of
the assay, the cells are dislodged with enzyme free cell dissociation solution and
re-suspended in cell buffer (HBSS-092, 0.1% BSA, 10 mM HEPES) at 1 x 10° cells/mL.
Forty pL of cell suspension are added per well to PET 96-well plates containing 20 uL of
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15

<221> M SC_ FEATURE <222> (3)..(3) <223> Xaa =

hormocyst ei neX- 15871 M ST25. txt <220> <221> MOD_RES
WE2B22800339 . . (5) <223> D form <220> <221> MELT/BES04/016625

<222> (8)..(8) <223> AM DATI ON <400> 162 Tyr Arg Xaa

His Phe Arg Trp Cys <210> 163 <211> 8 <212> PRT <213>

Artificial <220> <223> Syntheti c¢ construct <220>

<221> DI SULFI D <222> (3)..18) <220> <221> M SC_

dllutedF g@%gg% Zngégglg)zl%liés i%glﬁq?’ei QE%Z %!S te%larﬁg gor%é)gmnutes.

The i Py Al B O e 05

Tritongdrd®0).uct <220> <221> MOD  RES <222> CD CD <223>
ACETYLATI ON <220> <221> DI SULFI D <222> (3)..(8) X-
15871 M ST25.txt <220> <221> M SC_ FEATURE <222> (3)

Determinafipn 62 2ANXeGhcenthigagyst ei ne <220> <221> MID_ RES
<222> (5)..(5) <223> D form <220> <221> MOD_ RES <222>

( Bpdioligandbinding apsapaareann i §BA baiferr{pH0 mMysodiemidceta®eh@.1%

Bsa). e Prls st e oheiing SRt ThARp S arouss

sufficibDolins fe2ddk 96+well late( Mo ead Bdquedhddrasddy @Nllis? gdided 100 pL
<221> DI SULFI D <222> <220> <221> Cias
cocktagdreonigiging 3353 Hlzef b beads ( 3<|,Q)Qggat1kggy -anﬁ&%&%/gL I-gAMP. This

is basefl%%‘pg flﬁg%ﬁcMBHoﬁe%?’g}? {ml( ?_éadg @65% %ﬁﬁ ﬁai %@éﬁé Oa%ﬁ

Tyr Arg Xaa H's cys 1
61 pM<15f1 15:1—09\M21Qm1tﬁﬂiﬁg<%1m9 30@00 (IPMD i<2f0a as2ABvolume of 210 L.

M ST25. t
The pls}és t£eeééu%te%olgsatwﬁacXI\/l:JLCSrggleta counter aéter a 12-hour incubation.
The data are converted to pmol of cAMP using a standard curve assayed under the

same conditions. The data are analyzed using Activity Base software to generate agonist

. potencies (EC50), and percent relative efficacy data compared to NDP-oMSH.

Table 3: MC4 Potency and Selectivity

MC1/MC4
Compound No. | MC4 K; (nM) selectivity
1 127.80, 3.91
2 0.39 10.70
3 041 4.00
4 0.23 0.26
5 0.42 5.00
6 2.15 35.74]
7 0.82 15.00
8 1.43 3.33
9 2.39 10.00
10 0.10 9.50
11 1.26 11.00;
12 1.10 6.72
13 0.34 10.65
14 0.35 12.54
15 0.67 14.75
16 0.83 2.94
17 0.57 10.42
18 0.35 8.15




<220> <221> MOD_ RES <222> (1) . .
ACETYLATI ON <220> <221> DI SULFI D <222> (3)..(8) <220>

wE20Em008B65C_ FEATURE <222> C3) . .
honocyst ei ne <220> <221> MOD_ RES <222> (5)..(5) <223>
D form <220> <221> MOD_ RES <222> (8)..(8) <223>

AM DATI ON <400> 166 Tyr Arggxaa GQu H's Phe Arg Trp

(1) <223>

(3) <223> Xe@r/es2004/016625

Cys <210> 167 <211> 6 <212> PRT <213> Artifi ciSaI 2;320>
<223> Synfhetic sir <220> <221 MMPMCOAES [<222>
(1) . > ?mﬁé%‘iﬁﬁcmﬁ{l\"r P2 0> <22yl SULFI D
<222> CF By <g20><f2T>WMSc ﬁﬁﬁE=¥%%ggzgg) cD
<223> Xga—= h"ﬁcyst [. Re—<220>—<Zz3>—MBb—RES-4222>
(3).. (3)—42231be-t-a- dycl chexyl QA ¢t ed__$8lorm
<220> <221> MAD RFES|<222> ) 0.28) <223> AMV.BATI ONX-
15871 M 9T25. t 2 <4003 167 Xaa H).87A a Arg Tr@8fys 1 5
<210> 168 <2123 6 <212> PRT <21®26[Artifici al0.5420>
<223> Synt hetizg consfruct <220>.£421> MOD_ REfo<222>
(1) . . [(T) <233> ACETYLATTCN @3> 221> .FI( ::))
<222> (Y ——(Qfr <2207 <221>=M5 FEATURE—Z .
. CD <(2’é XL%% Fofpeystet r‘.e;]o;’-"L 6 223 ﬁ% RES
<222> CH—263) <223> D - Form2220> <221 D RES
<222> CA) 285) <2%3> AM DATIKABl<220> <2226.3%] sc .
FEATURE ’<222>2&65 06) <22353.38a = peni c13.08ni ne
<400> 168 xaa3Pis Phle Arg Trp 236G 1 5 <21038.4§9 <211>
6 <212>|PRT <313> Arfificial <aR®s <223> sysnpmti c
construgt <2282 <221 MID_ RES .37 66.88

33 0.35 79.54

34 43.42) 11.52

35 1.03) 1.17

36 1.66 1.22)

37 1.81 36.99

38 2.55 28.16

39 2.08 19.67

40 0.96 25.92

41 0.60 58.47

42 0.404 44.63

43 1.06 11.00

44 0.95 15.00

45 3.03 30.47

46 0.73

47 53.32)

48 043 26.80

49 3.14 35.35

50 0.21 36.10

51 6.52 76.75

52 0.55 30.54)

53 8.68

54 0.48 20.85

55 1.67 28.81

56 23.39 21.38

57 2.26 29.00

58 0.81 31.69

59 0.86 20.92

60 1.51 29.95

61 0.87 1.70




<222> CD CDX- 15871 M ST25. t xt <223> ACETYLATI ON <220>
<221> DI SULFI D <222> (1)..(6) <220> <221> M SC_
WOBAFIORB3%222> C) . . (1) <223> xaa = honpcysPET/URB04/016625
<220> <221> MOD_ RES <222> (3) . . (3) <223> 4-chloro
substituted , D form <220> <2 21> MOD_ RES <2 22> (6)
(6) <2 23> AM DATI ON <220> <221> M SC_ FEATURE <2

22> (6) . . (6) <223> Xaa88 penicillam ne <400> 169
Xaa H s—Phe Arg Trv- Xaa—1-5-—<210>—170--<213 <212>
PRT <21E@dﬁ,; undl No. i alicea Gy vp2B> MV ¢
construgt_<220> <22 RES_<2D2>s@eety 0on>
N- hexanpyl sudsstit ut ed <220> <@Z%5> DI SULFI B6:&ap2> CD .
C6) <22D> <22> M SC_ FEATURE 528> CD . CBOoXPR3> Xaa
= hormcysr Bl Tgy <2205 <2ZT> MO ghFS <2225 ()19 (3)
§Z3> IVUI’ITE” LU) <2212 1\ 222> 2;79:) 0o1
.. M58 M—SHRE— -3t —<2 235~ AM-DATHON > <221>

M)SC_ FEATURES®. 220 (6) - (6) 883 vaa - ml.:fz?’ Il am ne
<400> 170 XaddHi s Phe Arn Trp Q28 1 5 <91n>911§n <211>
6 <212>| PRT <6813> Altificjal <086 <223> SUAOSktc
construft <22688> <221> MOD\ RES36PR2> (I).. (IB)38k223>
N- cycl opent anmgrar bonfyl substitoRed <220> <2210
DI SULFI P=272p TD (§) <2205 <731y M SC_ FEARGRE <222>
CD CD <p23> )&Ff\ = MOCySTErme 0 780> TZZI> RES
<222> (3) —3 3 223>Dbform \ngg <221>—voD 2 S <222>
Co). . <223 AM-DAH-ON—<220 P M SC— TURE
<222> C%) O6#4 <2234 Xaa = penldll 171 Xaa
His PhelArg Tt%h Xaa |<210> 172 2311~ & 6.00

76 24.23 6.00

77 . 0.41 28.38

78 7.28 9.00

79 0.57 21.79

80 5.27 8.24

81 5.93 101.69

82 300.86 1.66,

83 0.26 45.95

84 3.32 150.60;

85 188.06 2.60)

86 0.13 66.21

87 1.11 316.25

88 55.14] 9.07

89 0.11 71.43

90 0.86 237.22

91 23.65 21.14

92 0.52 12.06

93 0.65 1.48

94 5.12) 16.97

95 155.83 3.21

96 4.01 20.87

97 0.58 8.03

98 11.54; 743

99 5.66 88.42

100 300.24; 1.67

101 14.00; 0.97

102 105.01 4.76

103 6.62 75.59

104 135.91 3.68




<212> PRT <213> Artificial
<223> Syntheti c¢ construct <220> <221> MOD_ RES <222>

W@ 2005/00B39 <223> N-cycl ohexanecar bonyl substit uPemUSRBOP16625
<221> DI SULFI D <222> (1)..(6) <220> <221> M SC_
FEATURE <222> (1)..(1) <223> xaa = honocystei ne <220>

<220>X- 1587 M ST25. t xt

<221> MOD_ RES <222> CG3).

MOD_ RES <222> (6).

<223> D form <220> <221>

(6) <2&13> AM DATI ON <220> <221>

M SC_ FEATURE—<222 \U) TU) 223 = i | | am ne
<400> 1} Zofasouni NdPhe Mg Ki mMpa| 1 178 <211>
6 <212>LPRT <213> Arltificial <220b <5¢i8cl ot i c
construgt <2405 <221> MOD RESOL8p2> (1)..(£4Y4k223>
N- benzoyl suhlgbituted <220> <2038 DI SULFI D2323R> CD
(6) <220> <Z23h7 M SQFEATURE <9930 CD CD <223pokaa =
honocysteine 16$4U> 221> NMOD 3|1<|=__3g - 15871 ™M P5. t xt
<222> (B Llpbo) <223>—DHfor |8|2m_u2 <221 5 | RES
<222> (By—+ 223> AM-DATHQH S po>—<2at>—if
FEATUREL <2223106y —(lgy <2235 BT 2L ' i’he <400>
173 Xaa|His PAé Arg Trp xaa 165.1%10> 174 <3P7b 6
<212> PRT <2132 Artilficial <28897%223> syntBAéd c
construgt <2203 <221> MOD RE37€{HR2> (1).. (13)51k223>
4- pheny| butynyl substituted <3223 <221> DI $doFI D
<222> ([[)- - (§)5<2205 <2ZT> M Sg 1§ EATURE <233g CD CD
<223> Xga = cysteinme 220> TS VOD R K222>
c3)..C3 223 Egou YUI <220> \/_%% MoB— RES E-ﬁ’Q2>
C6) . . C6}—<223>—AM-BDAFH-ON-<220>—<221>—M-SCFEATURE

118 4.59 4.5

119 0.57 0.86

120 0.40 1.00)

121 0.34] 0.74]

122 0.30 0.90

123 1.13 2.42

124 2.36 18.11

125 19.94 25.08

126 0.74] 22.64

127 0.28 20.25

128 0.89 22.46

129 2.18 22.16]

130 1.98 26.88

131 11.18 7.00

132 0.34 77.32

133 9.08 31.29

134 0.13 68.42

135 0.06 120.27

136 55.30 7.01

137 0.32) 54.60

138 3.08 38.81

139 0.38 44.29

140 0.20% 128.15

141 0.19 83.00x

142 0.11 35.55

143 0.08 19.27

144 0.30 14.85

145 0.73 3.82)

146 0.32] 27.43

147 0.07 0.86




<222> C6). .

C6) <223> Xaa
H s Phe Arg Trp Xaa 1 5X-
W 20500B83%212> PRT <213> Artifi

ci al

Synt hetic construct <220> <221> MOD_ RES <222>

().

. (1) <223> N-phenyl
<221> DI SULFI D <222> (1).
FEATURE <222> CD CD <223> 8%a

sul fonyl

substi t ut ed

peni ci |l | am ne <400> 174 Xaa
1587l M ST25.txt <210> 175
<220> <22BCT/US2004/016625

<220>

. (6) <220> <221> M SC_
honncystelne <220>

<221> —RES <2225 €3)—€3)<228> 220> <221>
MOD_ RESCszgdendBlp. .| COECIZR3MM DA 0> <221>
M SC_FEATLIRE <222> (8) (B} <223 clectiy I | ani ne
<400> 1[75 xa¥4$is Phe Arg Trp Q48 1 5 <21051.986 <211>
6 <212>| PRT ¥93> Aftificial <QdJp <223> S§hBhetic
construct <228 <221> MOD_ RES2g3P2> CD CD12333>
CA- benzenesullgpnar nijde)but yryl 438pstitut ed1£080> <221>
DI SULFI p=<222 ¢ Q4U>)\- T M—ST25 <221>
M SC_ H "T'u"_’;ig 222 )(1) §§%-7)220/ /\aa ?Z%nocyst ei
ne <2205 <221 i?’ l\m DCQ (’)’)’)\ Q’; _ (2 Zl form
<220> <P21> & RES <222> (6) 0.2k )\<{)’)‘2> ROBATI ON
<220> <P21> MASC_ FEATURE '<2228.685) . (6) <5584 Xaa =
peni ci | | ani n@5&400> [176 Xaa Hi §.3%he Arg Trp8dda 1 5
<210> 177 <2137 7 <312> PRT <2832 Artifi ci al.68220>
<223> Synthelkg conctruct <220p.08R21> MOD_ 58B§ <222>
(1)..(1 <44{39AU:I\L/—\II ON"<ZZ@>4221> M Skg 4 EATURE
<222> ([ i60<223/ Xaa—=T1oT DRRETTTE <44u>Q§Q 1>
DI SULFI LL’,WI 2)—1FH—<226 O.‘O%l M-5E— r—i_nngE
222> (B—Hp 0.08 30.07,

163 2.28 19.46

164 0.38 7.79

165 1.45 13.53

166 25.05 9.38

167 93.07, 3.36

168 1.35 212.71

169 0.03 1804.00

170 0.13 9.00)

171 0.10 75.11

172 0.15 26.45

173 0.37 29.10;

174 0.23 4.98

175 1.29

176 0.49

177 0.05

178 0.38

179 93.46 5.35

180 16.46 30.38

181 6.07 45.25

182 0.89) 185.74

183 9.37 53.39

184 2.51 97.44

185 0.47 269.59

186 5.21 11.44

187 2.02 20.76

188 0.92 29.56

189 2.72 23.31

190 0.17 367.10




<223> Xaa
.(4) <223> D form <220> <221> MOD_ RES <222>
Lt xt <2PO0FUSRBLP16625
(7) <223> Xaa = peni
s Phe Arg Trp xaa 1 5

(4).

honocyst e

I ne <220> <221> MOD_ RES <222>

W@7005/0Q03)s9 <223> AM DATI ONX- 15871 M ST25
M SC_ FEATURE <222> C7). .
| am ne <400> 177 Xaa Xaa Hi

<210> 178 <211> 7 <212> PRT <213> Artifici al
<223> Synthetic construct <&®0> <221> MOD_RES <222>

(1) . .
<221> DI
FEATURE

20 Al

nnnnn il f Aanyvg

| c-|||nc-'l'|'l'||'l'a

ci |

<220>

<220>

Id\ 2 n
} [y aye ] I\I"J

SUbE@Bmﬁﬂﬁﬁ?

<222> (2)

Qul —OTTy

e

<220> <221> M¥1 RES
<221> MID REP®X222>

<221> M

iﬁgi Ghsc]

|ne

222> (4).006) <223> 27,88 m <220>

(7)..(7) 3828

> AM DATI

\DF220>

SC_ FHATURE 3

227> (7). .49

<Z225> X&z’b =

penicill

am nelng+uu>

41420 211

78 Gy

—s—Phe
12 Art 1

A

6

1rp xaa
| <220>

15 <21
<223> sy

L1

LI AU

ST25txt

3%

> <221>

Xaa = desé’n?&

0 cys

<220> <

1
— T b =

) <220> <2200

v

MOD

RES <227

> (3)1943) <

23> D for h6.3220> <221>13MTD

RES

<222> (6)..
M SC FEATURE <222> (6)..
<400> 179 xaa Hi
6 <212> PRT <213> Artifici al
construct <220> <221> DI SULFI D <222> (1)..
<221> MOD_ RES <222> C3)..

(6) <223>

C3) <223

(6) <223> AM DATI ON <220> <221>
honocyst ei ne.

s Phe Arg Trp xaa 1 5 <210> 180 <211>
<220> <223> Synthetic

C6) <220>

Xaa

> D form



<220> <221> MOD_ RES <222> (6)..C6) <223> AM DATI ON
<220> <221> M SC_ FEATURE <222> (6)..(C6) <223> Xaa =
whorsoyssei ne <400> 180 Cys H s Phe Arg Trp Xeear/LS2004/016625
5X-15871M ST25. t xt <210> 181 <211> 6 <212> PRT <213>
Artificial <220> <223> Synthetic construct <220> <221>
DI SULFI D <222> (1)..(6) <220> <221> MOD_ RES <222>
(3)..(3) <223> 4-fluoro sulddtituted, D form <220>
S <222> (6)..(6) <223> AM DATI ON <220>
WHA?%%@-‘R@EP%EEATURE <222> (6)..(6) <223> xaa =
honocyst ei ne <400> 181 Cys His Phe Arg Trp Xaa <210>
182 <211> 6 <212> PRT <213> Artificial <220> <223>
1. Symamepduad b thetfaroula220> <221> DI SULFI D <222>
(1)..C6) <220> _<221> ) RES <222> . (3) <223>
4-fluoro subpstituted, Df&rm<220> 1>

<222> (6)./(6) <223> AM DATI ON <220>| 21> SC.
FEATURE 22> (6)..(6) <223> Xaa :.hgaﬁﬁystelnex-
15871 M $T25.txt <400> 182 Cys Hk Phe 'Arg Tkp xaa

<210> 18B <211> 6 <212> PRT <213> Artifi cial
<223> s eti ¢ consRfuct ‘220>Cl<-|2)§1> MOD_ R
(1).. (1Y) <23> ACETYLATI ON <22 2221> DI SULF

(1)..(6) <220> <221> s <222> 3). $£3) 223> D
Rf-0F-' 2N *Of—N
AM DATI ON k220 <2215 M 3C

- : > SR1——R5
5 . FEATURE <222> dd). .

<223> Xaa = honocystei ne (400> 183 Cys i

Xaa 1 5 <210> 184 <211> 6

B

and pharmaceutically acceptable salts thereof, wherein

W is Glu, Gln, Asp, Asn, Ala, Gly, Thr, Ser, Pro, Met, Ile, Val, Arg, His, Tyr,
Trp, Phe, Lys, Leu, Cya, or is absent;

R' is -H, -C(0)CHs, -C(O)(CH,)1.4CHs, -C(O)(CH,); JNHC(NH)NH,,
Tyr-BArg-, Ac-Tyr-B-hArg-, gluconoyl-Tyr-Arg-, Ac-diaminobutyryl-,
Ac-diaminopropionyl-, N-propionyl-, N-butyryl-, N-valeryl-,
N-methyl-Tyr-Arg-, N-glutaryl-Tyr-Arg-, N-succinyl-Tyr-Arg-,
R®-SO,NHC(O)CH,CH,C(O)-, R®-SO,NHC(0)CH,CH,C(O)Arg-,
R®-SO,NHCH,CH,CH,C(O)-, C5-C7 cycloalkylcarbonyl, phenylsulfonyl,
Cs-Cy4 bicyclic arylsulfonyl, phenyl-(CH;)qC(O)-, Cs-Ci4 bicyclic
aryl-(CHz)qC(O)-,



<220> <223> synthetic construct <220> <221> MOD_ RES
<222> CD CD <223> ACETYLATI ON <220> <221> DI SULFI D
W 28200038 (6) X- 15871 M ST25. t xt <220> <221> MODPCRES004/016625
<222> (3)..(3D <223> 4-fluoro substituted , D form
<220> <221> MOD_ RES <222> (6)..(6D <223> AM DATI ON
<220> <221> M SC_ FEATURE <222> (6)..(6) <223> Xaa =
hormpcyst ei ne <400> 184 Cys 8Fi s Phe Arg Trp Xaa <210>
185 <211> 6 <212> @RT <213> Artificial <220> <223>

Synt hetic cgg wgct <230> <221=NWDD_ RES <@22>
(1)..(1) <2 AS ETY IIIA T er\rgzo> <221>/|DI SULF D
<2Q>

<222> (1)..( (

<223> 4-chl oro~¥ubst1 t ut £d, Dﬁorm'?z'220> <2 )

RES <222> (6)..(6) <223> AM DATI ON <220> <221> ‘M SC_

FEATURE <222> (/;ti (6) <2@3> Xaa = R@Anocystei ne <400>
h

185 Cys H s Phel Arg Trp Haa <210> [I86 <211>
7X- 15871 M ST, ﬁ > Zﬁi\g ' j <220>
<223> synt hetyc cq'ﬁst ruct <220> %x221>DI SUYFI D <222>

(2) ..(7) <220m,<221> MOD_, RES <222> (@H, . O(4) <223> D
f orm <220> <221> MOD_ RES Y0225 s )..s <223> AMPATI ON
<220> <221> M SC oFEATURE <222> (7).. (7) <223> xaa =
honocyst ei ne_<4Q0>;186 Ard Cys Hi s Phe Arg Trp Xaa
<210> 187 <}4 2123 PRT <213> Artifi cial <220>
<223> Synthetic ruct <220> <221> DI SULFI D <222>

(2).. (7) <220>R§g.r2]1> MOBher®IES <222> (4) ..(4) <223>
R, B NHERS o, RHR GRSty MEP- RS
~NH-TyrC(O)CHs, R°SO,NH-, Ac-Cya-NH-, Tyr-NH-,
HO-(CsHs)-CH,CH,C(O)NH-, or CH;-(CgHs)-C(0)CH,CH,C(O)NH-;
R?is C;-C4 straight or branched alkyl, NH,;-CH,-(CHa)q4-, HO-CHy—,
(CH3)CHNH(CH,)s-, R%(CHy)q-, R°SO,NH-, Ser, Ile,

e
<(CH2)q <(CH2)CI
. NH NH
HN >0 NH
H,N HN
qis 0, 1,2, or3;
RSisa phenyl or Cg-Cy4 bicyclic aryl;
mis1or?2;
nis1,2,3, or4;
R’ is (CHy)p, or (CH3),C-;
pis 1 or2;

R'® is NH- or is absent;

R’ is a 5- or 6-membered heteroaryl or a 5- or 6-membered heteroaryl ring
optionally substituted with R*;

R* is H, C;-C, straight or branched alky], phenyl, benzyl, or
(CeHs)-CH,-O-CH;-;



<223> AM DATI ON <220> <221> M SCFEATURE <222> C7)..

<223> Xaa = honocystei ne <400> 187 Arg cys H's Phe Arg
wae@sXem3e 15 871 M ST25. txt <210> 188 <211> 7PRUIS2004/016625

PRT <213> Artificial <220> <223> Synthetic construct

<220> <221> DI SULFID <222> (2)..(7) <220> <221> MOD_

RES <222> (4)..(4) <223> 4-chloro substituted , D

-Form <220> <221> MOD_ RES86222> (7)..(7) <223>

AM <220> <221> M SC EATURE 22 O ..
oyl e‘thBRB ﬁfﬂé&gm@t@z@}& “}éRtIﬁﬁ @%‘ o €% %xl'g
Trpg(gaHl 5P<331roﬁleﬂh§@ &gﬁétﬁo,z <212> PRT <213>

Arti f| ci al <320> <223> Synt hetl c construct <220> <221>
MODR'RES-GED2s -CHp; . (1) <223> ACETYLATI ON <220> <221>

? '4? AN T Bl 32557 0 P EoR
|v| sc %@ﬁgizﬁﬁ’ﬁ ey a‘i@gl A%%%E"‘#Hh‘ﬂz ilye?’;réjafcohol,

<400> BI@CHQ@H@,&&[[ZCHIZN}B Mﬁ-ﬂfep@g&a\lﬁgm 190 <211>

7 <212> PRT <213> Artifi_ ci al <220> <223> Synt heti ¢

omat VLRSI K or ikl Whp R ip 01-Ca Si@i2pbet pranched
ACETYL 220> <221> DI SULFI D <222> (2)..(7 <220>
<221> S <222> (4) . . ( 4 <223> 4- fluoro

subdt ist-&-8d or —-H-CH-Hr.<220> <221> MID_ RES <222> (7) .

. 7 <223> AM DATI ON <220> <221> M SC_ FEATURE <222>
(7)..(7 <223> xaa = honocystei ne <400> 190 Arg Cys Hi s

PR& oApBuhidRi 8ol 210> 191 <211> 7 <212> PRT

S S
NH,

A
(CH,)m BN NH (CHy)p

f J{H? L

R—N WN |N N° R
H H O
./NH

X

and pharmaceutically acceptable salts thereof, wherein
W is a single bond, Glu, Gln, Asp, Asn, Ala, Gly, Thr, Ser, Pro, Met, Ile, Val,
Arg, His, Tyr, Trp, or Phe;
R' is -H, -C(0)CHj, -C(O)(CH;)1.4CHs, -C(0)(CHz)1.4-NHC(NH)NH,,
Tyr-pArg, gluconoyl-Tyr-Arg, Ac-Dab, Ac-Dap, N-succinyl-Tyr-Arg,
N-propionyl, N-valeryl, N-glutaryl-Tyr-Arg, N-butyryl,



<213> Artificial <220> <223> Synthetic construct <220>
<221> MOD_ RESX- 15871 M ST25 .txt <222> CL) . . (1)

W& 2B3m003@ETYLATI ON <220> <221> DI SULFI D <222> $Q)/US2004916625
<220> <221> MOD_ RES <222> (4-) . . (4) <223> 4-
chloro substituted, D form <220> <221> MOD_ RES <222>
(7 . . (7~) <223> AM DATI ON <220> <221> MZSC_FEATURE
<222> s . . <223> Xaa = hoMBcystei ne <400> 191 Arg
Cys Hi s Phe Arg NP Xaa 1 5 <210> 192 <211> 9 <212>
PRT <213> Arpifi |aI 220>Uzi2§> Synt het i construct

<220> <221> ES 22> (1) <22
ACETYLATI ON <R20>N<2 >
<221> MOD_ RES ¥222> . ) <22|3> D for

<221> MOD_ RES <222> (9) o ) <223> AM DATI ON <220>
<221> M SCFEATum <2225 (8).. (9) <g@p> xaa =

honocyst ei ne <4 192X— 1B87! M - .txt TyryArg cys
@ uH s PhﬁN

PRT <213> Artyfi qqal <220> <2 Synt et| c|| const ruct
<220> <221> RES <222> (1)..(1) <
<220> <221> DI SULFI D <222> (1)..(6) <2203> <221>>M SC_

FEATURE <222> (1).0(1) <223> xaa = honpcystei ne <220>
<221> MOD_ RES 24> (3),.(3) <223> D form <220> <221>
MOD  RES <2232 (6) $223> AM DATI ON <220> <221>

M SC_ FEATURE < 2> 6)..(6) <223> Xaa = honocyst ei ne
<400> 193 Xaa H's Phe Anthefeip xaa 1 5 <210> 194 <211>

T <R BN R A L N (0)(CHL) o CHs, or -NE-TyrC(0)CHL:

R3is C:-C; straight or branched alkyl, Ser, Ile,

A A
(CH,)q (CH,)q
¢ ¢
NH NH
HN >=o >'=N H
H,N H,N _
qis0,1,2,0r3;
mis1or2;
pislor2;

R*is H or C;-C, straight or branched alkyl;

X is H, C1, F, Br, methyl, or methoxy; and

R5' is —NH2, -OH, glycinol, -Ser-Pro-NH,, -L.ys-Pro-NH,, -Ser-OH,
-Ser-Pro-OH, -Lys-Pro-OH -Arg-Phe-NH;, -Glu-NH,, -NHR, or -OR,
where R is a C;-C, straight or branched alkyl.

The compound of Claim 2, with the proviso that the combination of Ro=Tyr,

R3=Arg, W=Glu, R=H, X=H, m=1, p=1, and Rs=NH, is specifically excluded.



<220> <223> Synthetic construct <220> <221> DI SULFI D

<222> (2)..(7) <220> <221> M SC_ FEATUREX- 15871 M
W@EIR5/000889 <222> (2) . . (2) <223> Xaa = honpcyBCBUSIE4/016625

<220> <221> MOD_ RES <222> (4) ..(4) <223> D form

<220> <221> MOD_ RES <222> 7 ..C7 <223> AM DATI ON

<220> <221> M SC _ FEATURE <222> W..0O ) <223> Xaa =

hormocyst ei ne <400> 194 Arg 3aa His Phe Arg Trp xaa 1 5

<Al05 > <p12> PRT <213> Artificial <220>
<223>m%éyﬁn§ipﬁjgﬂ-ll}ecfog%]ﬁgafruct <220> <221> MOD _ RES <222>
(1) ..(1)

5l D <222>
(2).. (7) £220> <221> M SC _ FEATUREi*izzzb (2).. (2
<223> = honocyst ei nR <220> <2ANs"NBD_ RES <222>

(4) .. (9¥%23> D 1 220> <221¢ MOD_ RES®22> (7)
(D) <223> AM DAT]

J Xa@._ 3

(ST)zs.Qt_;'ﬁ Agy S

<220> <2212 M SC _ FEATURE <222>
THP Xaa ¥Z10>41
<212> PRT <213> Artifi c i <220> <2R3x Synthetic
construct <220> <221> MID_ <222> (1A NH1) <223>
ACETYLATI ON <220> <221> DI SULK D <222 )..(8) <220>

t§ ne k4008 1B5x- 8Z‘|§M
g 211> 8
[
<221> M SC_ FEATURE <222> (3) . . (3) 23> Xaa =
e D P 2@%%%2%%5%%%’&%%5%’; (8) . . (8)
<22 3¥ IAKIDATINONsE; 226> AJA2Gry, ThSCSer FPA] MR, B 32, Arg, His, Tyr,
(8).. (q%p ;ﬁzﬁx a = hom)c,ysgei ne <400> 196 Tyr Arg
Xaa H ~5PHE Jaysy LerYae01dd #bsentig7 <211> 9 <212> PRT
R' i -H, -C(0)CHj, -C(O)(CHz)14CHj, -C(O)(CHy); JNHC(NH)NH,,
Tyr-BArg-, Ac-Tyr-B-hArg-, gluconoyl-Tyr-Arg-, Ac-diaminobutyryl-,
Ac-diaminopropionyl-, N-propionyl-, N-butyryl-, N-valeryl-,
N-methyl-Tyr-Arg-, N-glutaryl-Tyr-Arg-, N-succinyl-Tyr-Arg-,
R°-SO,NHC(O)CH;CH2C(0)-, R®-SO,NHC(0)CH,CH,C(O)Arg-,
RG-SOZNHCH2CH2CH2C(O)-, Cs3-C; cycloalkylcarbonyl, phenylsulfonyl,
Cs-Cy4 bicyclic arylsulfonyl, phenyl-(CH3)qC(O)-, Cs-Ci4 bicyclic
aryl-(CH2),C(O)-, “

NH o \ o
NH o, ’

HN/U\N/\/USF H N)J\
W AN
CH, CH, O
» , OT
0
Rzﬁ/U}/
R3 , wherein

R?is -H, -NH;, -NHC(O)CH3, -NHC(O)(CH);.4CHj,



<213> Artificial <220> <223> Synthetic construct <220
<221> MOD_ RES <222> (I) . . CD <223>
WAGIHFNLFY ONX- 15871M ST25. t xt <220> <221> DI SURET/DS2004/016625
<222> C3)..(9) <220> <221> M SC_ FEATURE <222>
C3)..(3) <223> Xaa = honocystei ne <220> <221> MID_ RES
<222> (6)..(6) <223> D form <220> <221> MOD_RES <222>
(9)..(9) <223> AM DATI ON <B20> <221> M SC_ FEATURE

222 il Qiﬁ%i@ EETE N e P
<212> BN CRIRCHACH, GO, 520, (CRB)-CRNCHSCHSC(O)NH-:

con%r uct <220> <221> RES <222> gc ad) <223>
lisAT Gmsk@gbwrdnz@pherdr a5kl FNBL<OH2- ii:);; 7Csz,23>

22255 BHF &%@%SZBE@%%M@E@Q%@? 5 223>

AM DATI 198 CygrHis P Arg Trp cys 1 5X-
15871 M éh <210> 199 <2 cg <212> PRT <213>
Artifici 2923> Synt het/A ¢ 2& nstruct <220> <221>

M SC_ FEATURE 2> (1) \(1) Ng23> Xaa = Arg, t
yr-Arg yr-beJ\%ZArg, oris a§:§t <220> <221> M SC_
FEATUR 2<222>|Té* . (1) <223 = a nodifi ed
amino acid i ud| Aig EMrul | i ne, honmargi
ni ne, Leu, Lys , opyl -Lys ; norleuci ne,

or nigti®no, n@ or 8 vaI <220> <221> M SC_ FEATURE <222>
(1) <223> Xaa = ified group i ncl udi ng
TyrRAr‘%aPWWJQYCrpuH”CYﬁ]éC a@@a Arg , Tyr-honoargi ni
ne, i\ 5 lo-bet a- homoargi ni ne, Tyr-Lys, Tyr-Ser , or
Tyr -val <2220> <221> DI SULFI D <222> (2) . . (8) <223>
S-Spas16r2CH2-S di sulfi. d e bridge <220> <221> M SC_

FEATLUE 2 ( mocystei ne
RO G st e rhmofie sl BTy eny P 50

<221> cECAY <222> (3).. (3) <223> Xaa = du,

G n, Adsﬂﬁﬁg)ﬂsn AI@?E Ay, Thr, Ser, Pro, Met, lie, val,

ArgX ISI|H» ClT?rBr mq@hylmremeﬂwcy, ped) cysteic acid, oris

absgpt -NH,, -OH, glycinol, NH,-Pro-Ser-, NHz-Pro-Lys-, HO-Ser-, t
HO-Pro-Ser-, HO-Lys-, -Ser alcohol, -Ser-Pro alcohol, -Lys-Pro alcohol,
HOCH,CH,-O-CH,CH,NH-, NH,-Phe-Arg-, NH,-Glu-,
NH,CH,RCH,NH-, RHN -, or RO- where R is a C;-C; straight or branched

alkyl.

The compound of Claim 4, wherein
W is Glu oris absent;
Rlis H-, Ac-, Arg-, Ac-Arg-., or Ac-pD-Arg-;
mis1or2;
pis1;and
R® is NH; or OH.

The compound of Claim 4, wherein W is Glu; R'is Ac-p-Arg-; mis 1; pis 1; and
R’ is NHy.



10.

11.

12.

13.

14.

15.

16.

<220> <221> M SC_ FEATURE <222> (4) ..(4) <223> Xaa =
H s, nodified HIS or nodified Ala; Dor L form<220>

W 2EH008B5C FEATURE <222> (5).. (5) <223> Xaa BCPNS2004/016625

nodi fied Phe, or nodified Ala; D or L form <220>
<221> M SC_ FEATURE <222> (6) ..(6) <223> Xaa = Arg or
nodified Arg; Do r L form<220> <221> M SCFEATUREX-
1587 M ST25 . txt <222> (%) . . (8) <223> Xaa = Cys,

A P B BB ShR % LIRS Sl 5

<REl> M SC FEATURE <222> (9) . . (9) <223> Xaa = Ser-
Pro - NH2, Lys- Pro- NH2, Ser-OH, Ser-Pro-OH Lys-OH,
ser al cohol , ser - Pro al cohol , Arg Phe- NH2 |

u- NH2 (g a nt. < a Xaa s
b &paumd og 1535t 35 BIR SR BT LA B Boma
AitNTij.ci al <220> <223> Synthetic construct <220> <221>
M SC_ FEATURE <222> (1) . . (1) <223> Xaa = Arg,

Tyr-Arg , Tyr-beta-Arg , or i s absent <220> <221>

I§dceon§é‘:dﬁghj§§(%ﬁ§12€ E&élg'l)eg] %% 1& %\‘%seng%g 18 ﬁa% 18 2’1 é)rfgql and R’ is

hNHQaI‘gI nine , Leu, Lys , N-| sopropyl -Lys :

norleuci ne , ornithi ne , or Val <220> <221> M SC -

FEATURE <222> (1) . . (1) <223> Xaa = a nodi fied

ﬁ;é‘ r{}lpcﬂﬁ:lh of @i aift WHErefih S i;f Wbt beeht; RYS Arl; ni'o0; G181 AU RS

ombargi ni ne, t yr- om)arél ni ne,

TryerHLys , Tyr-Ser , or Tyr-Val <220> <221> DI SULFI D

<222> (2)..(8) <220> <221> M SCFEATURE <222> (2) .

(2) <223> Xaa = cys o0 r honocystei ne <220> <221>

VA Sempbad %t&?f@gﬁ the kroup cér%)stiﬁ%%@@cﬁﬁﬁ)uﬁd ®umberdd-198.
, Asp, Asn Ala, dy, Thr , , Pro, Met, | i e,
Val , Ar g ; Hi S Ty r , Tr p, Phe Lys , Leu

teiC t <22
C'ﬁél; cctnagougg Q§ g]%HP 51 1nﬁ’§}ery?én glbet ?%ﬁgﬁ)\fl‘@zls %>ompourrd EJ% %g 52,
SUs BT WradXk- 15871 M ST25. t xt <220> <221> MOD_ RES
<222> (5) .(5) <22 3> Phe may be optionally
substituted <220> <221> M 5C_ FEATURE <22 2> (8) . .
> ¥
(Pl St S Y S ERE EBlng g BB Shptcys oo
-PEEATgJHEp@@]-Bmz(Q) .. (9 <22 3> Xaa =
Ser-Pro-NH2 , Lys-Pro-NH2 , ser-OH, Ser - Pro - OH,
Lys- OH, Ser al cohol , Ser- Pro alcohol , Arg -
e Sffpougi or Lk 15 wler SE EOp D08 B A0 MBI 3 e
<BISFrpALYs)- NH@-I aI <220> <223> Synthetic construct
<220> <221 L> M SC_ FEATURE <222> (I) . . CD <223 > Xaa
= Arg, Tyr-Arg, Tyr-beta-Arg, or i s absent
A pharmaceutical composition cormprising a pharmaceutically acceptable carrier

and at least one compound as claitned by any one of Claims 1 to 14.

A method for agonizing the MC4 receptor, comprising the step of administering to
a patient in need thereof a pharmaceutically effective amount of at least one

compound of any one of Claims 1 to 14.
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<22C> <22l L> M SC_ FEATURE <222> (1) . . CD <223> Xaa

= a nodified amno acid i ncluding Arg, citrulline,
whowsaogdni ne, Leu, Lys , N-isopropyl -Lys , PCT/US2004/016625

norl euci ne, ornithine, or Val <220> <222> M SC_

FEATURE <222> CD -CD <223> Xaa = a nodified group

including Tyr - Arg, Tyr-citrulline, Tyr-honoarginine,

Tyr-1-beta-honoargi n ne, SYr-Lys , Tyr-ser, or t
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e BRCiain@ial éh n’ééa@hefébz kghwrﬁﬁeuﬁmﬁié Srfloivht of at least one

ST25. t xt <222> <223> xaa = d u, G n,

A‘@BlpOAE‘ﬁOfNYWCO t014Ser , Pro, Met, | i e, Val
Arg , H s, Tyr, Trp, Phe, or i s absent <220>

<221> MOD_ RES <222> (4) ..(4) <223> H's may be

Qp inettial dftreatihs tii fbstetmeslliadin AR dmmdDRonipESing AR step of

(5 (5) <223> Phe may be optlgnally substltutf

@gl)g@xst@zzgf-o fhegpammeal typeed isseot apharmacgytically-sifegtiye armount

| cysteine o r
D20 0eXShBHIRa & il [ 88 YSLELT O Loaripe
<222> (9) ..(9) <223> Xaa = Ser-Pro-NH2, Lys-Pro-NH2,
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