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SUMMARY OF THE INVENTION
[0013] The present invention provides synthetic peptide amides of formula I:

Xaa,-Xaay-Xaaz-(Xaay),
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nh% moRdty Cimh foalliide&ptnaﬁﬂlyF&&baitateﬂ at tcb@&riénﬂbere(d&)etéfh@tch%mg

e Y and Z-containing ring noiety is a six nenbered
“WF%@IOf@BﬁﬁrspgpﬁEju‘ftm Pfng heteroatons, both Y and Z

_a{gg)( gl' gnic%aeﬁlké{ g) t'herx&'léﬁ f‘%]éll mo K Jzicj\gﬁ rﬂ{%)é(@%? of the Y and
zczimamiing ringniety lcmoforﬁ an@moﬁillgydubstub&am v an@nbeehmo
di hydr oi m dazol e, - and

(3)
hetproeyslic merocyclig e tzCBGJ}ﬁ figg ﬁmm@tyrfuwg tgihee‘{ 9n¢ Z-conigining ring
nﬁe&‘gered ring conprising a sulfur or an oxygen ring

ete€roatom or if the Y and Z-containing ring noiety

(0048} ndEnchiob trtdferesicitiorzdiaptionhllyl snbstith@t 4+ rc9- md:aﬂaetedo
ring heteroatorrs wherein both Y and Z are nitro
h%t@@ﬁxc irfipa/ppistipgthet inglude R: apdRyisaptionallyosingly AF Ag Ty

sdﬂsﬂﬁx %ﬂgﬁﬁ Xuﬂsﬁt nt%'lﬁ(degs ?1{1 gh@sreﬁ %H V\EI ?ﬁgﬁ( i hé -Cg alkoxy,

I nc a singlerin oatom t'erbaf om
optsorallpistbistigeed plieny) (at ueﬁmedmene)eoxcs -QFK, eCl, FE, -Hibld, |RD,, -CN,
<§é§ not both hydrogen. -7 WD 2008/ 060552

JAOIPIMBARS74  [0020] The invention al so provides

[(?)iﬁ of C’{}Heva%okgrﬁ?'ﬁ)}lgafoﬂed;e'rf C}fo%@ %féts‘% eR0RMhS followmg three provisos:

angea to hereln as a kappa
recept)oThzag&enslhe Wrand iZrgpinyaime g aink aypgpety 199 oinics 5¢venhmarhbered
is a synthetjc peptide am de of the i nt |

rgB CAPPATRE 48RS THERBAPIFEAT WASHES! o) €Y Py Pafbibe giher

oPAABCR W, iandk iCATR AR R PR noOIE And RCLHIRS areéhot both H;
synt hetic 'peptide am de of the i'nvention and

phar (@ chat woer the SéemieZ{cabtlammg tingmojety &xciip mmbemd ring
cé}%{)]{ﬁl%w& 8{% Egeé)l&%%gpb%%aﬁ Séreamggéehnozgo%; \R’rlse gltll a%d the
moiety -V (R )(R>) is attached to Z, then -V(R)(R3) is chosen from amidino, C;-Cs
alkyl-substituted amidino, dihydroimidazole, -CH,COOH, and -CH,C(O)NHj,; and

(3) That if the Y and Z-containing ring moiety is a six membered ring

comprising a sulfur or an oxygen ring heteroatom, or if the Y and Z-containing ring
moiety is a non-aromatic six membered ring that includes two ring heteroatoms,
wherein both Y and Z are nitrogen atoms and W is null, or if the Y and Z-containing
ring moiety is a six-membered aromatic ring that includes a single ring heteroatom,
which heteroatom is a nitrogen atom, then, when e is zero, R; and R; are not beth

hydrogen.



receptor-associ ated di sease or condition in a manmal .
The nmethod includes admnistering to the manmal a
W@ oimpo6is52 on that includes an effective anmountPOF/US2007/023874
synthetic peptide am de of the invention. The
i nvention also provides uses of the synthetic peptide
[0829)des Toe inveatipmalem piayivdes asclegivedappappipidorceptor agonist

B S P R S AR RB b 5T S
a@ﬁfs@)_%lﬂ&l? f# AynaRrae R@;Stid'écbﬂﬂhé bHe lifvedtioR A BEscribéPbilve.
he ‘i nvention further provides a net hod of treati ng or

(002 B en{Tiha gnvenkepalao prsyyidss @ phemessewicahewopdsitiand whichangudes

or .condition i.n a nal .. wherein a synthetic pt i.de
a SHnhRC appYdRcarriG S eV entoR 3T fpfepeilsalTy pocgp Bte difoenr
exrcﬁgém%gcg{ggg of a nmu opioid agonist anal gesic

conpound to produce a therapeutic anal gesic effect,

[0022] nu Adg priodlided grominsthod of rgasigeor pogvsoumgia kapparopicid
associ at e i,de effect,. .(especiall espi kat or

refePEisSoted g6t op Fonditiorhiar medmal s TR PRERY Maludes

ad@iftistering to BRNAAhRAAL 2 88np&tbn tRAVAEIGAs anQFREMACARount of a
dependence, and addiction). The reduced dose of the nu-

syofhietic geptiadgnmide obhaligiestion.c Bipiayerticacisoprevidessesep pf the

this method has | r associ af,ed side. effects than
sypifistis PR R orJBE by PRRSHof hErpr i Sign @t i Gt hnd
plfa@x‘ﬁﬂ@éﬁﬂéal%ﬁ%ﬁﬁﬁbﬂs dseful d6ttheueatindgr Sfarepph S%i@l?ﬂ‘é&é or-

anal gesi c effect when adm ni stered al one. [0024] The

asseaietad dispasglos eoptiten wesmammal.hod of treating or

ventd, n eripheral h r Sj &, ' :
oSt o S b RSP arPURS BERL Ay g oo
opi6Hdl rBéept@! ds itiaté Ddifedd® B@Inditionf AGnahmblN &/hefedpd Stlietic
an effective anmount of a conposition that includes an

peptide amjdscafdheyimyprtian iy cepdministod avith miedageddosg pf nawipioid
aé%%?stt 'a?a(? e%g(.] %‘Y;np%funa IEoe ohﬂyeei{]ﬁlkﬁpeﬁtﬁ fhal %B'c %kfgct, the mu opioid ‘
or nmu a%e or tOpICli applitcatli on or%oca

agoaist BhAgdsad dodipound BVRE al B otiaedRide@fifedl, 63peUiflKi @esiratory
nmet hod of treating or preventing hyponatrem a or

depyessieal sedpiion, suehariRefmisjuresivdppseg. VIMiHg\ORSIRN R, and

PR RSESRfl, SARAEL AR BRI Bl

agonist Bedl gic conpgouad adminisieed g thik yieeddedns lover assocadeigide
and preferably_ where increased vasopressin secretion
efifectyhan tegideeiigctsseosiatedv il theedoge obiths spmppund Rggessasyfo

: [ 1:0i o : ARpean
o T b R AT R B0 o) BB T aone
[@02a] USZIMe ih eadi8i 4lso provides aahethod gitrdaeing or pepentihe penipheral
of the invyentiqgn in a pharnmaceutjcally acceptable .
hyperalgeria, “és@aqlrbﬁ@ﬁ?etb?d Insfi P opieatly ERPI P8ORS A ppRistering
toTz{'ﬁéﬁhﬁlJﬁEéehQ)@%ﬁ]tréihﬂ t,ean]éffeétl%’\@m%ﬁ? PG REMBbsifGNAAE
used I n the synthesis of conpound 1
inchudbe arDarRhbypordl gesidal|@refifefdve @namit nbHa s yntheticpepaddaxidaef the
,Q,ylpip.eraz'n?g-(]—l : .. T
invention in a vehicle formulated for topical application or local administration.
[0025]  The invention also provides a method of treating or preventing
hyponatremia or hypokalemia, and thereby treating or preventing a disease or
condition associated with hyponatremia or hypokalemia, such as congestive heart
failure, liver cirrhosis, nephrotic syndrome, hypertension, or edema, and preferably
where increased vasopressin secretion is associated with said disease or disorder,

wherein the method includes administering to a mammal an aquaretically effective

_ 8-



(SEQID NGO 1): Steps a - g were carried out with the
follow ng reactants or conditions: a)
WO-2w8/060562 - am noet hyl ) - 1- car boxyl met hyl - pi per aR¢TE$2007/023874
DI EA, DCM 25% pi peri di ne/ DVF; c)
Frnoc- DOrngBoc) OHd, DIC, HOBt, DWVF; d) Fnoc-D-Leu- OH,
appunt ofjosynthesigrpeptisle pmiste.ab timiaventionin @ phprnrceutigofty aggeptable

Boc: - C, HOBt, DWVF; TFA/ TI S/ H20
dlﬁ%@%ggggﬁ a[‘%%ﬂ] Fi gure 2: %%wws t he gener al

.scheme used in the synthesis of conpound (13):
BMWBESGHIETIQ)N@FTHB{H‘IGMEQ am noet hyl ) - 1- car boxynet
hllpera2|ne] NH2 (SEQ ID NGO 1).. Steps a - h were
[@ﬁﬁf i ed'iglie LnShAws Hie geppiabsghatpe uaékingdhe zcynéhesm of compound

0 r
O3Bl PP B T8 R Sy e toor ey piperginel-OH
(SHEYID NO:BHA, Skigka -cg waﬁ%aquemlt dmhehe folllowireh) reactants or
Fnoc- D- O n( Boc) e). Fnoc-D- Leu- OH,
cqndgtionsiop) Fmpgsé: (2fa}nln?ﬁsbylblm@0@b4mq§m¢plpqrmee D3kA, DGM; b)

2R g GGTNF: O pot Pam(Eb0-gM DIG PR DU, &) Epoc D-Lew

O:H; DECeHOBe DMF; £ hEmey-li- Rks O, OTICt HOBappMHE; deBoc-D-Phe-OH,
' [ tives such as conpound (11).

D?,fg@hg%ﬁ? gﬁT%&%ﬁ"%(%ﬁ S%i%h the foll owi ng

[dg%g‘]ét g_riin%:arg?l \?%g% ﬁgg}:ﬁera Qch@&%ﬁ&%ﬁﬁﬁ@?@ae@co%oum

(180 A-BPh&D3 PHe-Del).eu=Bl-Orn- Brearhinoéhpl)-A) cathdxymethylpiperazine]-

AT o 8 B et

c{r@%n@' N ﬁﬁpﬁ%ﬁ_g%hﬁ@_lb) 1{3%5 - I_(‘%n{: H%,‘Iiﬁx:)@) E)ngbggylélgt@-
pipetaPing, HBT'U, MA—DMED@QZS%anerﬂum; DMF; BiifmocrDamméBaf)-OH,

DB 1B AT RN DL REQHEPTL CHOR: JDSE: &) Rahps-Dy Bhe-OH, DIC,

H@B’(Ebm# %&B@%Ph@@ﬂl D RHOB, ﬁ?«{fﬂ%@lﬁ?mﬁﬂbo @BYs:2.5).

acet one
[00%3: IﬁlguerS p)&haws ItlE— genelai fuhemciugédia, the thﬂksxs[df/l?etrapepude

h%molP—\p?rf‘Zlﬁﬁ dFrévatlgﬁs' %HCH 3s c%rj'xp@ggé(l}- %ﬂam § were carr% out with
th%f&ﬁéﬁ%?T@&cf%&sW'cbﬁ@iﬁBh@ sz)%gﬂ}?ﬂfe%z%' BeM; [ﬂ&'ﬁnoc BV

hyl t hi o- 2-i m dazoli ne hydroi odi de,
Dap(wlb@ba@H an EmopiIERab(iDNHe)-QH of MBOTF D-10TA( Avhoc)- @tbcbr Fmoc-D-

oz bt pomas - BisPRenabloienn- Ak on T’ Hape Bur;

c)am%! néménﬁiljmdrd;ﬁqk&cmlmzcoh o2 Floc-INle-OH, %Ic HOBt,

h Icar bam m doyl . 0029] Figure 4: Shows

Fmosdhrdive- QR JAIG, H@Be DMFitth ésP $hefOH JAf6 IHaBt, DMF; n
%%M I PeraBERR whe. Do b ! Rl ehe gy 3

hﬂrEﬂne THBMH h) PEARPhBAVCHO13/BROHINRING, GHb- I\@Cl toBtdine,
NMP j) dimethylsulfate, DBU, NMR; k) mercaptoethanol, DBU, NMP; 1)Z-OSu,
DMF; m) acetone, AcOH, NaBH(OAc)3, TMOF; n) 1H-pyrazole-1-carboxamidine,
DIEA, DMF; n =0 - 3; R3=iPr, nPr; R4 = H, Me, iPr, amidino; PG4 =Z, Hif R4 is
amidino; 0) 50% TFA/DCM,; p) S-Methyl-N-methylisothiourea hydroiodide, DIEA,
DMF; q) 2-methylthio-2-imidazoline hydroiodide, DIEA, DMF; r) iodoethane, DIEA,
DMF; s) TMSOT{/TFA/m-cresol (2:7:1); n = 0-3; R3 = iPr, nPr; R4 = H, Me, iPr,



d) H2, Pd/C, e) HD Lys(Boc)-OAll, TBTU, DIEA, DW; f)
Pd(PPh3) 4, pyrrolidine; g) amne HNRI R2, HBTU, DM,
W 00806505521 oxane. [0030] Figure 5: Shows the gReEDS81007/023874
schenme used in the synthesis of conpound (40):
D- Phe- D- Phe-D-Leu-D-On-[c-Lys(D-On-D-Leu-H ] -H (SEQ
amiBindOR 5B H, Esamiding4,5- dlhwboechamda@d 209t Nwi th t he

tants or conditions: a) Fnoc-L-
mE@‘%kﬁé‘i‘g@f | EA, DCM b) 25% pi peri di ne/ DVF; c)
00 D‘F@u@é&)Shthhe ﬁ@sch@hgﬁsed%e hthesis of compounds
[ngg]cD Leu- OH, PyBOP DVF, e) 4% hi/ydrazme E)I\/F

(26) - KHDc Sepseu- lmere @dowah thefgito gmentsopmmns

aﬁ%@&f@ﬁ?@s b?fgﬁzbg& Oy e b g RieA:

d)t e )Paﬁmey) #-DSICREBEC) AN, TIBTTUhBIEA{ rmms OSPRPPESPALOIine;
g)1mmw&|R(szﬁbL BMiRd) BlGledioramar ) - 4ani no- 4car boxyl i ¢

(OBBrW FiEFra oo s el PP Isd s SRR B chffbound

(489 YDPHRED I Fhe L e-0rff e-Lys(D-Orn-D- Leu H)] -H (SEQ ID NO: 1).
N- Boc- (4- Fnoc- am no) pi per i d| ne- 4- car boxylic acid,

StepBOP,i WoreERITigput Ve t;bgcfglipm;qu)(mctagys or conditions: a) Fmoc-L-

TR Sl e
5 i MOC D)L ? ?2 1- cg}?lg%)q)?am g??]e y|§l)| EAe

2% DBU/ DIVFF; H-
B FmoeBhpei-OMb EVEQE. B Ay BIVIE & Bt D HUE /G RyBOR;

Dzéé&eéewggggég r11) F&e syrﬁﬁgg ?[% onﬁobﬁwggﬁé 95:2.5:2.5).

[(mi’he %@he 6D-ShGWS {He- deyieralIchkme tused id-tht $yeithests i eofpbiiel
were carried out with the follow n

(5rlé~aéNé‘ﬁ‘{ BlSdP BB Rhedpd-cudy-Naghtarangdcadox pieriperidmefSEQ

UGS 898 AL Uy S R A g s o
35%qﬁpeadmeeom; BPYNBBBC-(DFEfC- dﬁwﬁo)pl[fehdﬁﬁ%&r%quladmd

BO:’ DI EA, DNF; b‘ TEA/ Tl S/ H2O,
PyBOBaPIEA JHMVE; ©) 3@% FA/PEM:g ehidieg- Dsléfrbéﬁ@oﬁﬂs@b[ PV\BPﬁe

t
Dﬁ'ghlggﬁ %?1%& Leu- %}IF@SD éaP on(’y BP%_ 6 | ne 5Z|B OP,
D(EADMP; IgDBo&D PhﬁoéhsPyBOP DIBAr PMB ) 26dDBUWDME; h) 1Hie
P;fgl%%gﬁmrqn o EW S'atcér?a%%a\cet%wr@)nezel}U
D@'v’g%ff)g"@ @!\’l[_'}FAF\)/atgﬂmc D On(Boc)-OH, DI C HOBt,

Leu-OH, DI C, HOBt, DVF, e) Fnoc 1OV\D
[aD3RB/ OdGHLE 7P(SEbWSﬂﬁ:OaneﬁBa:Mmeﬁ)sahm i yniiheSis dficBmpound

(50 Phe B B DL Bg @ Tamg Ty adam o i EheEhBpey Sehs a - b
wafd e R Wifhthé hﬁlo%%ﬁ‘é hasiasits Of cSRITRHINE) Fmoc- -Glycine, DIEA,
DCM; b) 25% piperidine/DMF; c¢) Fmoc-D-Lys(Boc)-OH, PyBOP, DIEA, DMF; d)
Fmoc-D-Leu-OH, PyBOP, DIEA, DMF; e) Fmoc-D-Phe-OH, PyBOP, DIEA, DMF;
f) Boc-D-Phe-OH, PyBOP, DIEA, DMF; g) TFA/TIS/H20; h) PyBOP, DIEA, DMF;

7

[0033]  Figure 8: Shows the general scheme used in the synthesis of compound
(53): D-Phe-D-Phe-D-Leu-D-Orn-[R/S-2-carboxymorpholine]-OH (SEQ ID NO: 1).
Steps a — g were carried out with the following reactants or conditions: a) Fmoc-
morpholine-2-carboxylic acid, DIEA, DCM; b) 25% piperidine/DMF; c¢) Fmoc-D-
Orn(Boc)-OH, DIC, HOBt, DMF; d) Fmoc-D-Leu-OH, DIC, HOBt, DMF; ¢) Fmoc-

-10-



(55): D Phe-D- Phe-D Leu-D O n- N(honmonor phol i ne) ( SEQ

IDNO 1). Steps a - d were carried out with the
wo oi0BoOwESAY react ants or conditions: a) hononor pOiDUB2087/023874

EDC, HOBt, THF; b) H2, Pd/C, MeCH, c)

Boc- D- Phe- D- Phe-D- Leu- OH, EDC, HOBt, THF; c{% TFA,
D-Buaw/OH. d0§5 HOf tgRMF; fhBopBs Bha-08h SHE e HOBHAME, 6)

K40 ICR mMce in the acetic acid-induced

TW?@ (gééasyi‘?%pen circles) and the nmean (cl osed

(08341l eBigud StywsQhe E@feSzil salitind uisetl e the Q9RtiBi4 Ohconsoad
éopen g_g}lﬂares) and the nean (cl osed sgquares _ and
(¥ My Pherd)-Bhe-PobasP-@mgiythomomorphel ined (YA H-MNQ:abi Steps a—d
- 2 moni.stratio . a . Si of
el et Ao R BRSO Rl R Btiofs, SRR fptctihe!
ED@mMOBE THF;d) H2, PdA) MéOH; 3B octD-Phé49-Phe-il 24 OHYIBDIL €S
ost injection. DETAILED DESCRI PTI ON [ 0037] As used
HOBY i dUTFARPSEMpeci fication, the term “synthetic
ti de. am de" . . ‘
0RER: o Eiel 15 Do apEnft ARMRIUE broshl Tt KR i jn e

acé@tic &lidmAat&oNEhsng BEDAogen cipdley) Aaé et el (closercridésy bh®
salt, hydrate, solvate, acid salt hydrate, N-oxide or
ertos bardy 46 18 they lpeeraptionassaydopen samatesy andrthe meas (Josed isavages)
an€1< ﬂ*.brb% a2, Xaa3, and Xaa4 represent D-amno acids in
e synt'hetic peptide am des of the invention.

[00363r eoFigareris Rlbsndeonsymitdiohs sftgrapidvdfoddddanis@itidnef a
invention conformng to fornula | are limted to

siqglfog(gu%@fmgd h]&)itq@qul,@sa@qng.@y@nﬂgﬁga pias sampled at 2, 5,
10%?5‘,f3'096'(’5,61t2b°;{hdvz21%r indfes ﬁ?ﬁ?ﬂgjﬁe&%ﬁ.' n Formula I.
the synthe

€redl sonmets o I'C péptide anides of the
i nvention include conpounds having either a D or L-

DEDAILEDRDESGRIPEIONChi ral centers ot her than the al pha

bong of the four am no acids at Xaai, Xaa2, Xaa3, ,
(005 s bseftroughott Ui seasiieation. @Bt rBos IR eptids gpide

m%&ls‘ﬂs mcﬁltnﬁﬁl?xﬁi & thé H&Bntict Wﬁ%nﬁﬁlaﬁnﬁ a s'ﬂéf@(ﬂ%drﬁ&;

used herein "racemates’ refers to mxtures o
migtuze eDitereoisomets aprodygephrinagautipaliyt acoeptallf saly iqydrared solvate,

ith, D- L-. fi ti . t he..
acisalt ey Nepiiog Brispripredie e lins fiimBristhe o dexigbftions
x&éﬁ%aﬁ,%; and30sh, 1épRésed D Ao ¥AdYinNBe Eﬁaﬁtaéﬁila' gﬂdifdet niaks

t he al pha carbons of Xaai, Xaa2, Xaa3, a _
of @03 g¢ntibne Stevemsrhers of theyygatetiopaptifie amides pf ihddsvdntpri n

copfralia b praie R e ROmPRINAE Far g ARE s infhe D-
coMfp & RREe38 sﬁﬁﬁédﬁa%%%% Sfere SN EbE ﬂ’xﬁ @S'rllthetic peptide

representation, the N-term nus appears to the left and
amiges af-themvention ingude ermpdugts hawwgeithean Daror ho canfigiiration at

ch{rglsci:egx%?s gtﬁgr t.hgr? &%railp%afcgrrbrgrslé OP t?l%: I?o&rrll?nirlié iacslgsnztletrxga?,rﬂaz,
Xaas, and Xaas. The term ‘mixtures of stereoisomers’ refer to mixtures of such
stereoisomers of the invention. As used herein ‘racemates’ refers to mixtures of
stereoisomers having equal proportions of compounds with D- and L- configuration at
one or more of the phiral centers other than the alpha carbons of Xaa,, Xaa,, Xaas,
and Xaay without varying the chirality of the alpha carbons of Xaa,, Xaa,, Xaas, and
Xaay.

[0038]  The nomenclature used to define peptides herein is specified by Schroder

& Lubke, The Peptides, Academic Press, 1965, wherein, in accordance with

-11 -



and the D-isomer formof the am no acid are intended

to be covered unless otherwise indicated. Am no acids
wae@soarsapnl y i dentified herein by the standarPCT/US2007/023874

three-letter code. The D-isoner of an anmino acid is

specified by the prefix "D-" as in "D-Phe" which
conyprtionahiepresensaiamy thei Nrtarmenustappears fostbensft a5y the C-terminus to

B S P ARLASmi 8 i ke 0 Rl BR! b o3P orm

arld@Ré D&%kh@ndfohﬁ OB khiE andiei6 @éldlaﬁfgmtéihdt:dlﬁ) b&é&ﬁl&reﬁ@ﬂlﬁ@@ bthefwise
as am no acid sequences fromleft to right:

indispigfn Agning acids @nerepmsonlwme@%fse%hqﬁ@n\m siprediard theeg-letter
I l}“ glnin »
c%-gl—égl }f‘é?}ﬁéent? d 8%'!?&? %‘%ﬁlﬁﬁeg b?vﬁ ér%ﬁ fas aassmdgb -Phe

whiRB irépresefits TR h y11enife, ChPDligdia&@ of tphedyl dadingl, Siaithrly, the L-
D-Nar represents D-norarginine, which has a side chain

ispmer igspepifiedly Ge prgdixshor @%\n “LyRagn” Bepiides ag representgd herein
cg Jzﬁ% (SRR Ssu! éq%%l‘ﬁ S asQI}rN §adlf %9@ Eféaé‘%#]'eng n}égﬂ B51gnf ¢

represen eucl ne

teEnidbi@ 9 OQernfhdsy inleBdiberWideyspesifiee, D- Trp neans
D-trypt ophan, and D-Tic neans

(0839] 2, @swﬁ‘éberahy@rér&r@qwmqi Prisgméngs Bolgi represgity
DBl B SR SRS B> o

ro-am

DfNirire sdhtsdbkﬁﬁar@ﬂiﬁé?whﬁh Ma9a gide @Rainlo@P h#Bde group shorter
ne with an amde forned at its carboxy noiety

thmgrérga Sinulagy; Bd-eunneany fuleuging, BANlg mepns Buslep¢ine.agd D-

e
FsbBesthCRr I E R D B G Bl B mpams D-treing, -
TlpSmedJls Dtrypiophait agd DGTlﬂeneaBs DL1 2,3pernahydroiseduinalinee,
D- Ser means D-serine, and D-Thr neans D-threoni ne.

3qtyaylippeidnhNal meansB-valgnesand - hﬁqt@ﬁaﬁ%%ﬁ@wm@ D-Pro
d .
R O AR DU (5 S P ic

repyexsémb Dtprboline with@apantidd formed atl 1a;hm<bdxy nyietydytereih Ihiecamyide
and thiazoyl. Thus, cyclopentyl-D Al a _neans the D
Ni{IgeRmay pe aﬁkahwbétlmdc?ﬁ mgf% ,twl%qa@e&a@pd &y arecfsht v |

| gr
Doty Rk plolhy e of Ry ol R4 & 1| OfphdanS Bftcing, D-
Ianiesntnsolafcix&l EﬂSerenmnbﬂ-sdrmbmhddD -Tihh enefds Dahdeonined {E)D-
hi en IS ache the 2- rin si.tion
an‘@ﬁ ¥ ‘12% dé‘é‘Her ,a nHe "?15 %‘EE%{HL%‘@E‘ :tké%tiﬁ‘gé‘ﬁﬁ?méﬁ) on the
n
PRl Eratipes hé%ﬁ?hﬁ%m%?@t%%‘@aq“dﬁ?@ AL 3 topentyl
cydhﬂmexylt pmadyisthienybamabiazdydl dhes,icgclaperttyieD2x1p osiahs te Dbn
.the rj Str ure _ and 1 Na] neaps . '
SREER OIS B R R DRIoPRRR] 01 the Prarban, Simylaty. D-
Aié?Zﬂﬂ@ﬁylf‘ﬁ{mtheﬁ gb Alrdealré-lnté?é}?dngéa%'ib SHA BIE rehf the D-isomer
structure. 2’ he 1's nmeant D- phenyl al ani ne
ofsalivsngé $uhset111tedcm theﬁbczprbemyvhthrthlngyl\/&haths arehat atithe?2- ring

substituents i ndependently chosen from halo, nitro,
POS{¥ORAD 2008/ 060552 PCT/ US2007/ 023874

[0040] As used herein, D-Nal means the D-isomer of alanine substituted by
naphthyl on the B-carbon. D-2Nal means naphthyl substituted D-alanine wherein the
attachment to naphthalene is at the 2-position on the ring structure and D-1Nal means
naphthyl-substituted D-alanine wherein the attachment to naphthalene is at the 1-
position on the ring structure. By (A)(A’)D-Phe is meant D-phenylalanine substituted

on the phenyl ring with one or two substituents independently chosen from halo, nitro,
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nmet hyl , hal onet hyl (such as, for exanple,
trifluoronethyl), perhal onethyl, cyano and

w@a00box@Ent de. By D (4-F)Phe is neant D phenyl aP@niusmo7/023874
which is fluoro-substituted in the 4-position of the
phenyl ring. By D-(2-F)Phe is neant D-phenylal ani ne

mgyb rlilalosnethyl wich 28, foseiampla driflworomethyl)ppeshalpmathyt, cyano and

oot 8PP S IR e BB IR g0 RGea n
theaspdsitivn. of ilye lﬂﬂ:n Mead)- B B-(2SFyPRe ikt m&mi tmpwnglawmmewmch is

which is nethyl substltut ed at the al pha carbon.

B
flaeronubstituted in ge riemﬂtlou}qf éhrcpheayliing By B-e€hbhe is meat
bst d h
g el e 2Bk B ERSER s o gy By (o

Meﬁbmeﬁmea@mbﬂéﬂyﬂdl@m@wﬂﬁhai ﬁlbﬂiyﬂﬁlb@ﬂtﬂlted at the alpha carbon.
D- honoar gi ni ne, respective K each havin
as

g t
By (e 3M¢)Dulogit is RengPdeyinaowhic @c@él wbaﬁltntedmt Lwlmamﬁ)on

081 3) e dSteildnt T ERSRR, (BLDNE 4R ABsnHs By

Dadt mDrel Dsmdt@rgﬁﬂﬁéwax’mwhaﬁaohfgenlﬁe despebidvelly, 2AEHRa VA ObND
substituted with one or two substituent (B) groups,

substifugat (Ba geanps pn trarsidieetain. D-dyysimeans P-lapige and Hlys means

oS A LRI L0, BRI s

adB-1§difkeedeh diating 1RedidOcBiroatRino[ 2O4p2dubblitied vai&ﬁdSkfe or two
D- 2, 3-di am nopropignic acid. D-Dbu represents

substieigne(B) groups pisandigaiedreD dPrarmenss %ewthmea‘md & (M&(B )D-Orn

oA AR50 B B, SO A B hn o

thgrsiderhaiats-arhing ggawpra am no group. UnI ess ot herw se
stated, each of the (B) groups of such doubly

(0942t i tRrDag measp Pud3-dignainppigeisairrsid.| - Q%@@Wsmt@mm

DR ettty a5 R B Bl B PR Spsepts lpba.

ganiatdidmine buwyirichacrRinwinionit dupstitated iviith tplwnytumm @B pgdups at
D-4Anf represents the particular, D-Anpf in which the
the A AEREATRIR gr@Jpath&eqﬁ@&leaWISF gted. eachof theyB) groyps of such

dgﬂ;ﬁ lﬁ]@@d rediR Sarﬁ r@ﬁ&ﬁ%&b &@seﬂ’\ﬂ &JHreﬁﬂf@S@PEuﬁyl. As

erein t rmn stltute

usMW@MearA@(NHﬁEH@M1 amhd |D4[$pm€( M—bﬂ\dﬂgl,almmé
desj gnati ons and are al so

syt é@moqu}yi am 5Phe3 | e and ey re Fepiesenis e parijeular
DRRA P hRhhd GRRBAIe!NP IattdSR o e sHiBARE Bne- Y5 Gmf

| sopr opy , erein the sid aln am nd group
meansaﬂ)Whﬁ(amcdlm)tWhldnrepmsmts PyPhe gharain. th pleti3] ring ksy |

al ich can be a . straj .
‘H‘th (ﬁlg%%{}@%ﬁ@j% %Wﬁdma?fnésmdg@ %ﬁﬂ{]{ B¢ and the
dé§1éﬂa¥1€ﬁ’s (tAGnd)'PﬁF\mf' andﬁ Mf(AﬂH%’%lalso 1%%919%6'ably used for D-
cycl opropyl,” butyl, butyl, sec-butyl

Ganfc ITdnpeinmgnatloheklyland &qrcﬂr@i'aep(thlvelymyod m)hexzyi 1e¢m9pyl L@s and
578 G Vil B S R3PS
gigapal kyl gr oups havi ng bet ween one and

[0043] Alkyl means an alkane radical which can be a straight, branched, and
cyclic alkyl group such as, but not limited to, methyl, ethyl, propyl, isopropyl,
cyclopropyl, butyl, t-butyl, sec-butyl, pentyl, cyclopentyl, hexyl, cyclohexyl,
cyclohexylethyl. C, to Cgalkyl refers to alkyl groups having between one and eight

carbon atoms. Similarly, C,-Cg alkyl refers to alkyl groups having between one and
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-13 WO 2008/ 060552 PCT/ US2007/ 023874 six carbon

atons. Likewise, Cl-C4 alkyl refers to al kyl groups
whansgpsbet ween one and four carbon atons. By POWES2007/023874

alkyl is neant C -C6 al kyl. Me, Et, Pr, lpr, Bu, and

Pn are |nterchangeabl used to represent the conmon
siy jcaPpPn giogisp d-ikeyuis i lﬁ,g} refersgp é&y] ZrouRLRAVERE petween one

twl., t g
asptfolt crBAC B By lom?@. SR i3 et OIS, BE e, BEIE ana
Pﬂhﬂeyhteﬁdhaﬁgeabltyhsedl tdﬂep@eemrﬂ)e deenrbs slihlegroupsn rhd&‘tﬁyl ethyl
chain, e. F which may al so be referred t

Pr@PhlylSBP’iS’Byl buw amd @?Wyl &saﬁctww Althqueh theshinkage fcma@dﬂkyl

gx%HgEE t?ﬁlcgll ‘Iétﬁoél\%ﬂ lorkr%Iill a gpcl‘il;airg H‘Lquﬂ(?g% gfg? Be e s@@h&@tu?ﬁle

chii, @ g2 Bipehtyy wbithsmay §1661 8¢ reféreddetoas Sﬂ@l?prép)epbrnl@ethylprolﬁl -yl
null, the noiety is absent and if such mpiety is

Al iastigied suededsds riadediot-sukshgited MBIt |11&1q:aé%s thay the,
e%é%a%@@{g iT0hsihfed if oﬁQBP&%E eﬁk)g%‘s{% e coval ent

a connec herei n as
(084 p.C hasthére aapedlflétgmatet}afsyluﬂpﬁlb maiety dmal:tshﬁ andifisuchmebiety is
attached to two other npieties, such as R .and R2, in

indicated4Q fe giiached f%@%%hﬁé@?lﬁ%@s mﬁhéwy qther supigtiesjaggcqngected
bf&%&l\}al nI l?(ﬁ'l;l erlé-:e " é:gﬂl?e %nfg?étg § ﬁ%w‘ﬁ%reqﬁﬁbatpa%hed toa

en ach itron on t
n{n@@tdeﬁx]y pobieioh ehmﬁe rigs tand anadhhde tq twdmherrmmynd:sl suchi asg(. and Ry,
and "heterocyclyl" are used gerchangeabl her ei

indhg cassmdierg @egowqqanzafnomtw %?1 4 tonks Y tl&i\{l theRs 9%%@
mdfties EAT AR bE iRpaide ?t:;a%ﬁe&@ Angﬂ)oém'aﬁtoﬁrtﬁ’@ﬁ whi ch
may % R a s)ﬁ ur, or

e a nitroge en atom \Were
[0945] ng The tmdihéueﬁﬂ:yals” h‘zheuert@yahc:ﬂng”aam ‘manafhmyclgf” are used
at ons

nu defi.nes the nunber of rin
IWY%&W%P@F@?@Q% 1A TG PISHRg MK Ehaying #yeasbefsnon-
B&Wﬁn% ﬁ'?glsi) Qalidia fid é&'@ﬁt@f'ﬂo W?llch"}ﬁ ))Ff)cog Mﬁ#o%ém a sulfur or an

eter rings an et érocyc nol eti'es ca
oxypeh latixm nmMhetepd Bngstspeafiedasshavirgependentuybes f emtréxdrs the

from en,  sul fur, or ox tomlnther n
nw*hasdeﬂﬁ B8 nuiphe f Ao W&ﬁ%ﬂ EES A aélypsagmt}l%rﬁs or
h{dth oM Son&’dtto Yﬂetrlﬂ%uzftorlnk ”HEl%chgE'les %ete?&gclzc Hﬁ%ﬁ?ﬁgﬁed

rings are often substituted in the 4- ri posi

hfam@cyﬁcl ydsnben@obam inggdeamaltiptmiraterbgtoms uidependentyl sélectedhrom
? |on vvherenthgr ngRs att hegtothe

mﬁfé’ﬁ nPE‘é"ycSﬁﬁuan 2t e Fag-1 NiM&igna, Hiutefl aba|

avﬁ‘l‘ébfe%ﬁntlofi aryf dlagfple, bE ®itBollt YinAtatiBRSERAE 70theHBABE BindY are

triple bonds and the wuse of the termin connection

ofient wbsmtn@si inl gect-irlngposition ené dunergbered dogtire commoniyp| e
in the. ri but d t | ud bl
sytRPifed BtE mediuBorg e SRR AP BTk bpufitamid ain

atttht AGHRGhdsRiohhe ring. The term "non-aromatic" refers
in the context of a particular ring to an absence of

[M046h=ut i Diettgrm rsatunmcd’rrch:gs tolantabernes ohdeubly extripteebandeand the

geo(ﬁ‘aﬁeg egrgﬁxfa gc()jrg{}lfjﬁ:?té?p \gqg glﬁ)g%M .Elesglflgegr{mgs havﬂg no l?i%ugle or g‘lple
bonds within the ring, but does not preclude double or triple bonds from being present
in substituents attached to the ring. The term “non-aromatic” refers in the context of a
particular ring to an absence of aromaticity in that ring, but does not preclude the
presence of double bonds within the ring, including double bonds which are part of an
aromatic ring fused to the ring in question. Nor is a ring atom of a saturated

heterocyclic ring moiety precluded from being double-bonded to a non-ring atom,
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aromatic ring fused to the ring in question. Nor is a
ring atomof a saturated heterocyclic ring noiety
w@e@sloadszl f rom bei ng doubl e- bonded to a non- r PEUS100M)23874
-14 WO 2008/ 060552 PCT/ US2007/ 023874 such as for
instance a ring sul fur atom being doubl e-bonded to an
su@hylgéqr ingtanee asrutgssulfuu@mn being dpsbie-brnded to an Oxygen atom

eter cycl het e n nd.het erac
fiSGERC LR by DRGS0 BBV T P Rt b L e
meftte) At & MRRAIJ Rt ed, Eﬁk@ﬁll?ﬁﬂsatdrﬂ@& dndd h@tléﬁiatcﬁnafticﬁﬁlgs and
structures unl ess otherw se specified. A heterocycle,

fused blrcmspcrmgcstmﬁur@ usiesh ethepwisg eegifiedp iAehsjeroayrle dicterecyglic
rl%gra}féerg?yc lrnlécplgtgr Sﬂkg ?us%g '90 2*13 gec% 3 ?ihg r\%lgﬁi tan l9a£ gat@ra{

i'ng, c¢an

pdHRAIBY ¢ mmhaed) lor @ron§adic bﬂfg}/ﬁ/hfbh rmlgevaﬁ bt AtheeRdSele dr\ao
substituents can be optionally taken together to form

czeibp%km thenaund«wngi tw supstitugntsisan be pptienally éaétemm@ﬂw to
form h@?gl%n 'l?m P§} BSE%SB%CA at’ anxgval[agl?fy s{u%nIr g

can ere

haabbyﬂnéllhleber@dybﬁé hhglhlﬁﬂhélém@y&yl%oﬁ@l’(ﬁnTMi‘Qe Iimﬁ¢téd RS
with one or nore independently selected substituents,
opfignall y substfuted A @BMO HIGHPSIKGAS wmlxam@@réwﬁ inderendently

se% e%supﬁ%th%ﬁy sug}?+sofog;ins%gc Cryé(s all? tCO-E i/(éfoalk%_FI-Ce

pheny ary eroc

alﬁbxy, hblo CNERalkyINstionallNsubsifitdd ;ﬂi&dylaﬁiytﬂ,lh&mroc&dl)ﬂ ,ad¥og-OH, -
optional substituents of the phenyl substituent

Cl,nEy D, NP2.i-68% LFREH wtaWWﬁowltablﬁppmqa&wbS%@n@lof the

PR Es BSOUER i SEREEL Bl O CuBuctrithiqnon o B Ul
sa@@aﬂénct.acm' #dky10C, - t@’anc&y,’mamwe; anaikyhibss,i-OH, edl, OF PVEI,, -

are exarr%&}es of a swtabl e amno acid for resi due
N aCN.nCPQHAndamidingse "phenyl ring can be substituted

[0’6%7@'{;3’ [S’fPh Qﬁd ng-b’Stlt%t %‘%8 are%x‘ﬁ?%'lés'o? Q§Flt§g‘; 51#1%1?6' #1d for

eso ermtte substitutions 1nc
reisidat Xaagein Edninoral In @herphélhyl @ingrean dt stbseitided a1ran§1 of the 2-, 3-
positions. Also the alp carbon atom  may

andlen; pesions. &H@Plaéatﬁ%l% pmteé@ééstwcaﬁ 19%%§Oernt
P
TR AR RS 2 5, Ao ysiipoieng
midy B enethifiated. e@th:éu equvaltitaed s mhiq:ioteptasem cor)@a@&twa changes
be Phe or stjtte Ph vvit u .
o ercen fe e uat iy sl S IeREN . By lacieny, D-Tyr
m{]d Boﬁbt TRE res RIuP Qf]th@fse{d?l@ Ipo@iﬁ%ﬂ,yj(ad'z IcRY als@ be WPW&ﬁuBﬂﬁuted

4-posi tions atively, Xaa2 can be D Trp,
DD?heT\ynh suchBubdtawtions iscdbding b gabstitent ommemhpdsmo"ﬁlmrlidm afdhe

t.ion resi Xaa3, can .be a non ar _am
PP bipE dr g0 2o A7 G5 5P AnAmAHEN Kacrsad - Trp, D-
Tg_ﬁoﬂ\@)aﬁnliiﬁz%ub@‘ ituteh By n@?%&l Ahelthi¥dbositi¥RViAhe, Xaa; can be any
Al'a(cycl opropyl, Cyclobutyl, cyclopentyl or
nmypbl@hmyio)acmirreﬂd%@udaas fat potabee, s, & Liade-MaheLeu, D-

HIG B8R o Bl e aTRO S oy SRS lgpd o or

cYR1HestyB e DOPI@¢an also be used as Xaas. The fourth position residue Xaa, can
be any positively charged amino acid residue, such as for instance, D-Arg and D-Har,
~which can be optionally substituted with lower alkyl groups, such as one or two ethyl
groups. Alternatively, D-Nar and any other equivalent residues can be used, such as,

for instance, D-Lys or D-Orn (either of which can be w-amino group alkylated, for
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whi ch can be optionally substituted with | ower al kyl
groups, such as one or two ethyl groups.
w@\aoseEs: vel y, D-Nar and any ot her equi val ent PCEERTINT623874
can be used, such as, for instance, D-Lys or D-On
(either of whi ch can be wam no group al kyl ated, for
exafplety medg! ommpmrwszmomtbmmt dmmnmben B1oup).

| t
MBecis BERo SRR BB SR pe Spsi il Y Susified ith Afvidingda nd
D1y Bfel ANWitHbIS URSAd AL itk hBsiam. dino), and D-Hys

are al so suitable amno acids at this position. [0048]
(00481 o u Sidsnpelundhef therirarntiancantain angrommereahirabeenterhieactl of

wﬁﬁpilgsr &%E%gﬁgg%feeg&igggsﬂ}r? ﬁa\‘gﬁbgrg%%pgllerelts (configurations) of the
folf AbstiAehR at A8 khOentrREcarb HtoR YU Ahkid 446 RhSwR BQHBQoIsBr%ers
central carbon atom These are known as stereoi soners,

angindorespecifpadlyi dsicoantiomens (adinchal camters invarted)oh idicatereoisomers

(R OF Hore L ek, et o RS Rsahelrerdaintng R Sy
sﬁehﬁlc%ﬂ{ﬂ%)hmér{ﬁ ofitheRfFdntibs, BERAHiIORMs wfick haké g;y&fétte@ipepude
he am no acids which nake up the tetrapeptide

bzt@&b,dmm Kep XaasMaX axasdsmaificd tebs Pewninoadids debtheDppasiteo

f tQ th
Sfigtifation §o thotmeere i o Rrds Keloede SEBSRomen o
thefsynthétge ﬁépﬂﬁ@ ﬁltnidés BE el ifNRen@Bh QS&eﬂTs c‘hhﬁl éeﬂté@sﬂ&th@ﬂhan the
concerns chiral centers other than th ha carbons

alpha caﬂbonscrimlierﬁ aavhelgcidhivbichmadke LlIPp"(@Qaré(aa)(a ks, Slhltspglsomers

oGP AT HO L SRS PR T g Bl o

X¥@aX aafasdspatified kEB¢ DLAAinb Acids, do- rTintPudRAi-8inotRid3®r racemic
i ncl ude L-ami no acids or racemc mxtures of the

mixtiigs ohdiedeniag actldre@éhm@pmn@m Simiilatly.aefeyence &g weemates

L i e e T S

miR&iip Xa@dXadNiahdal €RRdre irSthe @yﬁthalcspe@ha@ﬁmmw 8PthkedBvention
am des of the invention for which a stereoi somer nmay

for aybécheq stprgpispmer Rap faks eiberrthg RraitS eonfigwarion inclusdechiral
cegfé}&gg@ 'n{blégpi tg&feﬁkcy (@t &%%Q?‘?e&n‘?nﬁs%? fa% baﬂ%ilérsb%hl?glrk‘éﬁters

raI

insdnyeintha b¢id side haih yabstisuents ofPeda -Kaad. [0049] The
synt hetic Bgtl de am des of the invention_described
1S

[0949k; h Ths etigpentidn amddestof herigyention descsibed hesgim @lsei

mgeggﬁpdgg@%b?{t eﬁ%égﬁ;m? Egﬁﬁetwagﬁg%gggp Bﬁn Is, ?&ﬁ@dn@p of the
invsgtibr) corpp@par(@amber), clsireply the o‘oﬁrpnsandsr!pmebeampdi er prepared

many am no- cont ai ni ng conpounds can, be used or
wﬂl@a@f RS BOF aramples H1any 2arRQsFONYRRELaMPEURgs 2B be used or

pl‘lggﬁje@% 919?35‘ gz(l:}h a@ﬂ%{? %gzhgéﬁfﬁﬁeﬂrb@éls&fatloﬁ B 000 % Pdperties of

r exanple epen reagents, reactio
the@odipbueh sFaredample, dépekéding oanipoteagnts veadtias cdriuétions and the
synt heti c, pepti de am des descri bed herejn can be Bsed

likg, compayndssych asdhe synhgiicapeptide pmiden gefcebed breiggap pe used or
peP¥h FbLe SIS -as RO R Sride o 263N dkd Sifts. Isomorphic crystalline

forms, all chiral and racemic forms, N-oxide, hydrates, solvates, and acid salt
hydrates, are also contemplated to be within the scope of the present invention.
[0050] Certain acidic or basic synthetic peptide amides of the present invention

may exist as zwitterions. All forms of these synthetic peptide amide compounds,

~16 -



forms, all chiral and racem c forns, N oxide,
hydrates, solvates, and acid salt hydrates, are al so
w@oemwseesbat ed to be within the scope of the prrGEOS2007/023874
invention. [0050] Certain acidic or basic synthetic
pepti de am des of the present invention nay exist as
lnﬁbmtrlgéfqecaegi frag basegindg witterionegie egiemplaied to bpwihin the scope

oA, s AR TRRHOE 11120 PuRADR 808 TR PETHSRRABH B3 o

i nctu ree’acid ase an
arﬁmﬁtaﬂm@lmbbﬁﬁ gﬁ'ﬁhﬂ@&)fb&h eRisnintdaailbeiapewitl theifivipémseaforms.
i nventi on. is well known in the art that conpounds

Tlusnfosjany ﬁ@ng@m des¢ritied harein Bk eRsains, derukasplss beth agsine and
cafrlgbx%fg gfoubp rl{ \Wﬁ %’L& g'e IBIQEESI‘IO O ntlcq{u]i tﬁ% %otfré)s ale% -zr&ﬂlserlon

descr er ei n

[0eseypl emob@élhb@dnm@t decpresear 1h0é<r}tion§j’r@ﬂﬂé& syhthetM: péptides o
be understood to include the corresponding zwitterion.
amigeshyvingithe Aermiodi nent, the present invention

provi des synthetic ty.de having the fornula:
Xaa, -Xaa2-Xaa3-( Xagﬁg k?@‘-z ﬂaﬁ&a%é)t’ er eoi Soners,

m xture of stereoisoners, prodr ugsl pharmaceutical ly

acceptable salts, hydrates sol vgtes, acid salt

hydrates, N-oxides and isonprphic crystalline fornms
a@aﬁs{ﬁr‘é&ﬁrﬁ@rﬁ@aﬁgﬁﬁ 5t eaer?llsr?glers proderl?gesnp arma(Y,eu%cgl?y acceptable

sa(té\,)}{)ﬂrz)tésasé\l'bﬁt% RERANYI Bl ddted EN-dRide¥ hRE isBﬁmorphlc crystalline forms
3, 4- tetrahydr0|squ|noI|ne- 3car boxylic acid,

tthepfl emﬁlregn yadhn¥%aa, i mdepsadent!ydhpsemizom IDAQMe)WP@ﬁIWJﬁlmnC

B PR RANE D i BTl é%t@yﬂwiséb@wéﬁﬁ-l 4

3 dakst Hcﬁélanlb enylElycimel D-mebb&htylplycihe, D ($Rine, D-
22 PJ\}\i,heyr glyn each (B) ?Isg |nde endenti}il chosen

hamepheayielsomet 10 b- BB BpeyTn (BYaAOYS sach ey

sutbﬁtétgg)(ts ];n%féﬁ,?rwg}a?% %,u%/ B} rﬁgﬁs—f Xﬁ ﬁil gdznc&[ﬂe’ nélgnt&ﬁ -CONH,,
ar{dAVfideih(eachiB) b pldepaidshidynitivsen framhy hbbudyi féyalbpémwe

napht hyl - 2- D-al ani ne, D-tyrosine, (E)D-alanine, and

cyolehey s Bk, theayhandshiazolyl. Eachetnenisandeppnésndyshosendram

(F@:(Rgb %léﬁillgﬁ?m%\;g}?&?(lea{élg egﬁﬂ ﬁglgfughng‘%]tgﬁ ]D_D alianme

napheh yD: 2l-’lB1alHnﬁHH Detyrdsae(B§Badlanige, dnddBpep@ehin. w,&ho&@pls
from(B 2D- ar gi ni ne, éB 2D- nor ar gi ni ne,

independen |S@"| ﬁqprﬁé) no el{cg)eDmmel)agqnﬁ’@ (E)D-alanine, D-leucine,

ERFIEIE BRI ey BABRRA Each e
mﬂﬁpﬂﬂlﬂmlﬁﬂoﬁkﬁﬁbﬂ (B) henitlind, €B),Denoryrgfiihe (B HDahomearginine,
ric acjd, 6:%8 ) 2a- (B ) D-ornj thine

¢- 63 >-hamalysmesDr? Q%WWBP‘SBHC&H!%E &E?erysweze (B),-D-lysine, D-
(I‘%ﬂ(ﬂ-@ nﬁﬁ\gn)?g'aﬁ‘lﬂp gﬁlgldg%g @PI'Z 2@h§1ﬂﬁbﬂne v-(B),D-diamino
blamm ocid; &S(B))@a-l(ﬂ')lbenmdtmﬁ; D}Qm@hmo 3(4-piperidyl)propionic acid, D-2-

di am nocycl ohexane acetic .acid, trans-a, 4-
ammo 3?2 -aminopyIro 1ﬁyl)proplomc acid, D-a-amino-B-amidino-propionic acid, a-
amino-4-piperidineacetic acid, cis-a,4-diaminocyclohexane acetic acid, trans-a,4-
diaminocyclohexaneacetic acid, cis-a-amino-4-methyl-aminocyclo-hexane acetic
acid, trans-a-amino-4-methylaminocyclohexane acetic acid, a-amino-1-amidino-4-
piperidineacetic acid, cis-a-amino-4-guanidino-cyclohexane acetic acid, and trans-o-

amino-4-guanidinocyclohexane acetic acid, wherein each (B) is independently
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di am nocycl ohexaneaceti c aci d,

ci s-a-am no- 4-net hyl - am nocycl o- hexane acetic acid,
WO c@n®e@sam no- 4- met hyl am nocycl ohexane acet i cP@rU82007/023874

a-am no-l-amdir o0-4- piperidineacetic acid,

ci s- a- am no- 4- guani di no-cycl ohexane acetic acid, and
seloctddram thergroiep GPngiSHng o FboYET ofieAkyb 8¢ 68) & -Bkorda-Me):
nﬁher ein e ch (B) is independently -17 WO 2008/ 060552

Eﬁf(% 1023874 selected fromthe group consisting

[0052]- H &nshdtherehbaliiént Gisdele®ed frofm orfd oFithd @ilbR g faGE P

is zero or 1. [0052] In another enbodinment Gis
mgigtiesct ed from one of the following four noieties: (i)

G [ s L gXaaI )g- (Xaa2)r (Xaa3)S-(Xaa4)t wherein p, d,
ﬁ’ d>t are each i ndependently zero or 1, provided
that at least one of s and t are 1 Land L is a linker
chosen froms-D-1ysine, a-lysine, ornithine, 8-
orni thine, y-am no- %}ﬁ (5%92(3 ﬁ?aa % oct anoi ¢ aci d,

11- am no- undecanoi c acid i oXxa- oct anoi c
P RYdnBent b 8¢ D&réNded MatH I8 dne of
Ry, 300 e RPNOLB DRF O NraNed ksl s or
arﬂrttam:ll randtl mradlrrkbsdlobm om e-Dryene kelpgna B D-areitene, e
to .as “diners,’ ric structures' ynt.hetic

or
rBlélﬂ)‘PF JeAMERy t&‘éyrtﬁ a”é‘i“ﬂ%‘éa‘t%%wg’rﬂcll"E}H'é‘ot‘\ﬂéecanmc acid, 8-
t | N&s-
arfilhb! {fgioﬁgil%g%{ﬂ%_cﬁ?h Snifr® Hlfb‘afb%ﬁg/(ﬁcz mgq@?l% Qeéq &2 B$s-Gly
lavam)ei Thepynthedc pofaiad aXaMof itles emmbedimeht @malso herein

mt%gle %g%aﬁwz D-fﬁ%{? tn agﬁidmers Slmerlc structglrgs or ‘synthetic peptide
arﬁﬁg WehdPs! ShG Ry ﬁn@ﬁ)dg 126 Byt RIS Afide cBRPohds Jl\éilned by

Z-containi'ng ring nolety, Y Zis an op i onal
the libkingtmuiety, 4. t 0 8- menbered heterocyclic ring noiety
wherein all ring heteroatons in said ring noiety are
nitr ge(g atons; wherein Y and Z are each
md@ ésntly a carbon atomor a nitrogen atom
provi ded that when such ring noiety is a siXx, seven

or eight-nmenbered ring; and Z are separated by at

least two ring atgne; ang provided that when such

ring noiety has a sirgl eteroatomwhich is a

nitrogen atom then s ring noiety is non-aromatic.
Rl'(V)e'RZ

wherein p is 1; Xaas-Xaas- is chosen from D-Nle-(B),;D-arginine-, D-leucine-4-(B),a-
(B")D-ornithine-, and (a#-Me)D-leucine-8(B);-a(B')D-ornithine-; and the Y- and
Z-containing ring moiety,

7~ N\

Y Z
N

is an optionally substituted 4 to 8-membered heterocyclic ring moiety wherein all ring
heteroatoms in said ring moiety are nitrogen atoms; wherein Y and Z are each
independently a carbon atom or a nitrogen atom; provided that when such ring moiety
is a six, seven or eight-membered ring, Y and Z are separated by at least two ring
atoms; and provided that when such ring moiety has a single heteroatom which is a

nitrogen atom, then such ring moiety is non-aromatic.

- 18-



-18 WD 2008/ 060552 PCT/ US2007/ 023874 (iii) Gis -WY
Z '111 ~ Rl-(V)e R2 wherein pis 1; and the noiety
w@2008i060580 optional ly substituted 4 to 8- menmbeP€rUS2007/023874
het erocyclic ring noiety wherein Yis C or Nand Z is
a carbon atom a nitrogen atom an oxygen atom a
sul f(i) & Bm a sul foxide group, or a sul fonyl group;
provi ded that when such ring noiety is a six-, seven-
or eight-nmenbered rin and Z are separated by at
| east two ring atopns;” provided that when such ring
noiety is non-aron%’t"ll{c nd Zis a carbon atomor a
nitrogen atomthen su\\hS{ng noi ety conprises at | east
one sul fur or oxygen ring\ heteroatom and provided
further that when suchRji(Vg.-Rpi ety is aromatic, then Y
is a carbon atom and (iv) Gis RA RS Wa. R6 R3
erein Jis ab-, 6-, or 7-nmenbered heterocyclic ring
WoBEH R Sdonprising 1, 2, or 3 heteroatons in the ring,
wherein R3 and R4 are each independently selected from
afd the mdi@yal kyl , halo, -OH -CF3, -NH2, -COOH and
am dino; "and R5 and R6 are each independently chosen
fromCl-C3 al kyl, oxo, halo, -OH, -CF3, -NH2, -COCH
and ami di no; whereig WN s chosen from null;
-NH (CH2) b- with b egqual 2o zero, 1, 2, 3, 4, 5, or 6;
and -19 WD 2008/ 060852 / US2007/ 023874
-NH (CH2),-O with g%qﬁglc—rto 2 or 3. [0053] In
anot her enbodiment, Vis Ci -C6 alkyl, and e is zero
isan dptiondlbyr sbstituted @ tod-membered hetetoegcli¢ rirgg molety wheteinRY is C
aﬂd R%.are irectly honded to the sanme or di{ferent
or N and f

is a carbon atom,”a nitrogen atom, an oxygen atom, a sulfur atom, a
sulfoxide group, or a sulfonyl group; provided that when such ring moiety is a six-,
seven- or eight-membered ring, Y and Z are separated by at least two ring atoms;
provided that when such ring moiety is non-aromatic and Z is a carbon atom or a
nitrogen atom then such ring moiety comprises at least one sulfur or oxygen ring

heteroatom; and provided further that when such ring moiety is aromatic, then Y is a

carbon atom; and

(iv)Gis

X )

wherein J is a 5-, 6-, or 7-membered heterocyclic ring moiety comprising 1, 2, or 3
heteroatoms in the ring, wherein R; and R4 are each independently selected from C;-
C; alky!, halo, -OH, -CF3, -NH,, -COOH and amidino; and Rs and Rg¢ are each
independently chosen from C,-Cj alkyl, oxo, halo, -OH, -CF3, -NH,, -COOH and - .
amidino; wherein W' is chosen from:

null;

-NH-(CH;),- with b equal to zero, 1, 2, 3, 4, 5, or 6; and
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ring atonms; wherein (a) R is -H -0O4 halo, CF3,
-NH2, -COCH, C -C6 alkyl, amdino, C -C6
wa@bdoglosesabst i t uted am dino, aryl, optionally PCT/US2007/023874
substituted het erocycl yI Pro-amde, Pro, dy, Ala,
Val, Leu, Ile, Lys, Or n, Ser Thr, CN, CONH2,
COR NHS((EHz)c O-GYNRC una or S2NR R';

B2 e 5 BB ALE g 15 G bt
e BURH, Itﬁéﬁemssnumﬂpam QﬁdWR% Xre &@h%gﬁ&mea @iRetshfle OF @ifRrent
consisting of C, -C6 al ky al koxy, oxo, -OH,

rm@atomsthereNl—Q _NC2, -CN, -000H, and amidino: wherein

ar vt O BB Piioo R R oSl i Cohan™istiGic o

alttyl- §L\‘Bs&ufé€'h’%ﬁﬂﬁa ar¥l, BﬁmoﬂMll'y%ﬁbﬁﬂtdth h@ex@m(dlgna}d -¥mide, Pro,
substituted S|ngyor y With substituents

Giynddpevaleleu, Yleskyse dradOmny Sen The C@w‘ WHQ)@B% iSeYROf

CONER R BRI G ST RS e saie Pty b Raed gy
héléorac\:%y'lh!s é%ﬂ%nag? sﬂigﬁ%rcﬁiﬁb@t dub&th@l‘éd Wﬂh@g?ﬁituerﬁ\independemly
sql¢stedromnke gRup ak@rrstme@éﬂnéie adi@rh ‘Cmﬁnaéifpxdp@i%r@m ¥l -F, -

bﬁ% u(hgc ‘ﬁ?%‘oﬁ%‘% fg{ln’@nber ﬁregrg %ﬁé{ Oilr% gacgl m(%pﬁc | eln(t:ly -H,

criogsau@l Qﬁ’@loﬁeté&@i\fylaﬁ@ &n®RNbR dohibinddi t6 oriP4 81 t6; 8-Alembered
(c) R and R2 taken together with a single ring atom

ring, wiieh Nng iscoprionalii wbﬁmtngd Smgﬂﬁgom‘iﬂt@lwWﬁhﬁuliSamW&n

q%gp]edl%n% %etlei;vet%sttrl ! tegroébcctgn%ls lpgugttﬁr lgfl % %ﬁk&xryd -OH,

@2 K, aken, metmraﬁ& COONanfibind® Al laplisau‘ elidinb/\gng@ly oS
of the Y and contalnlngrln% rmlety canforman

doihly Eélslafkydsekstituted amidino, t@No- NIRBt ePNSEGRR: ¢
Sgoﬁﬁ‘i%"% SBH bbcycl ic ring noiety fused to the Y and
2co

alning ri ng noiety;, and wherein each of said

opt i @R, |and RyhaKentiogetitbr 4an formCannapridasledsubbeiugdec yedi ¢
ring noieties conprising R and R2 is optionally
mgmbgreg hetereryighs nongeysdic of bmeh%mgqmgmwmct} éﬁb%nded toa

I e p..consi sting of
Slhggq@%ﬁﬂtok%e a @% C%InLox?/é hng{&%ﬁg’l (fry substituted
phenyd) R, axd ,Rz-tﬂ}dn togdther with a Jilrfle rinjl@m of GRY arfdiBDidbntaining
and am di ng; provi ded that when the Y and Z-cont ai ni ng

ring Mpiehycat {Prinsan-opsionally subsiitaied fie fb &rnsambergd fpterocyclic ring

BRIV R B RSt R "G "V and Z s N, and o is |

z er o(d)tRheand R, talenrtogethddhitharne d? ma@nddjalem rimgraimdbafithe Y
-20, WD 2008/ 060552 PCT/ US2007/ 023874 provi ded
av%thqawrtlﬁ&mety gan ferga optigpallysubstiyted |4n§P froreatbpred

hééro@y&%aﬁ&ﬂ};@ﬁé 6r b%%llc ring moiety fused to the Y and Z-containing ring

moiety; and wherein each of said optionally substituted 4- to 9-membered
heterocyclic ring moieties comprising R; and R; is optionally singly or doubly
substituted with substituents independently selected from the group consisting of C-
Cs alkyl, -C,-Cg alkoxy, optionally substituted phenyl, oxo, -OH, -Cl, -F, -NH;, -NO,,
-CN, -COOH, and amidino;

provided that when the Y and Z-containing ring moiety is a six or seven membered
ring comprising a single ring heteroatom and when one of Y and Z is C and the other

of Y and Z is N, and e is zero, then R, is not -OH, and R, and R, are not both -H;
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menbered ring conprising two ring heteroatons, both Y
and Z are N, Wis null, and - Ve(Rl)(R2) is attached
wo 00/ 06t58eNn - Ve(R, ) (R2) is selected fromthe grPOUPS2007/023874
consisting of amdino, C -C6 al kyl-substituted
am di no, di hydroi m dazole, -CH2COOH, and - CH2C(O) NHZ;
pramided asthey thapwben thed and.Z-dofitairieg NMnameiery @cﬂn@rarpﬁ@tw six

t
msm‘ﬁ?rﬁg‘) AnE chriss T rinB ettt b Y 3R ZaPs RO chn -
| RRY) ib Btt®h&d Z&H@f—‘“ﬁ‘@lh(ﬁ&ﬁ] 1s%‘él@fed$fdhﬂtlfeVgﬂo \R/dlﬂlsxstmg of
Eeter oatons, wherein both and Z are N and

amigino, CcmCelaﬂk)tlﬁ@bswtlamjalZKhm;tddiydrmng&Zﬂ]g @ﬂzﬁ@ﬁ)ﬂs‘m&l—

R PR ol APl i g YoBig 2 el el a six
méfibered Rng@BfhpRdingaf SO BAg Reterdatd? B2 4 thélYSshdoZ-QuhtaiRthg
i n anothér enmbodinent are Synthetic peptide am des

rilgwriofegy istarax fr@m’mted rlrtga@mmramgawsxawtwww@ns theqevp doth Y

o, it aod Y Rrbog T ek A ZES i inghl FhESIRRT Shig membered

ardaatié rmE)éQﬂhﬁhﬁﬁg a%ﬁigléaﬁ@gshet&@htﬁms hichMeetiradtedis N, then, when
N-oxi des and i sonorphic crystalline forms thereof;

¢ wsr®ifn axd R, arsnaotedd-f rom (A) (A') D-Phe, (a-Me)D- Phe,

G e R i T

theifggnulgubst i t uent s i ndependently chosen from-H, -F,
-G, -NO2, -CH3, -CF3, -CN, and CONH2, and (E) is

chosen from cycl obutyl, cycl ope cycl ohexyl ,
pyridyl, thi ené{g nd th h(a Xa is chosen from
(A) (A) D Phe, 2Nal , D Tyr,
(E)D-Al a and DTrp, and Xaa3 Xa is chosen fromf

D-Ne-(B)2D-Arg-, D Leu-8-(B)2a-(B‘*)D-On-, and
(a- Me) D- Leu- 8(B) 2-a(B )D- O n-; wkRar®aReach (B) is
independently chosen from-Hand C -C4 alkyl, and (B')

|(f-H,or Nﬁé nthe aboveforrrulalsc sen .
and Yrreghemes. Y R e N i BRgfTRCeutically
a%@}’:bfé%glt§, W?@rai@@esrbl\)ﬁ/téssacﬂ&‘ kd1e hyQrhess, Ni- 091'He4 érid)lsomorphlc

- CH2) b th

equal to zero, 1, 2, 3, 4, 5, or 6;
cmtanideifq»msl\thélﬁbﬁ)ué}ecbmvmth C equal to 2, or 3,

X I AT R A 8 b oS o
D nBPhenylhinAB, MRAY-GBLAN, SHbRIH (Aitad (A)%ré@'&ﬂ?ﬁ@%l ring

saturated nono- or dinitrogen heterocyclic
sEB 0806 akperenUshael Or88T.4F, 1GlndNOm ety -CFn -GN aid

EN e T A N R
an¥l thad2@1yPr Ruh,Ae ehdseatron(A)(&")DFIR, REMR)B-PhE, D-1Nal, D-2Nal, D-
Tyr, (E)D-Ala and D-Trp; and Xaa3-Xaas- is chosen from f D-Nle-(B),D-Arg-, D-
Leu-6-(B),a-(B)D-Om-, and (a-Me)D-Leu-8(B),-a(B')D-Om-; wherein each (B) is
independently chosen from -H and C,-Cy alkyl, and (B') is -H or (a-Me). W in the
above formula is chosen from one of the following three options:

(1) Null, provided that when W is null, Y is N; or

(1) -N-(CHy)p with b equal to zero, 1, 2, 3, 4, 5, or 6; or

(ii1) -N-(CH3).-O- with ¢ equal to 2, or 3, provided that Y is a carbon atom.
[0055] In one embodiment the Y- and Z-containing moiety in the above formula

is an optionally substituted 4-8 membered saturated mono- or dinitrogen heterocyclic
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menbered heterocyclic ring, either Yor Zis C and in
the case of a dinitrogen heterocycle, Y and Z are
wGaepanatsszl by two or nore ring carbon atons. [POB620071023874
anot her enbodi ment, when the Y- and Z-containing ring
noiety is a saturated si x-menbered ring that includes
ripg mpiatyydn Whigh neetieg amaikeribinch agd € ip etlnterqqtde wC orN,Z

1s{t; ét N Htfﬂ lést g’neg)?tYﬁtd 1?930115 721nd r;go%ﬁé’& ﬁll?i{ | etﬂp asi A 4 or$5

nﬁhﬁbé@dmel&’(ﬁﬂcﬁc tifig, z2aher Ytoh 2ns ¥, hisd inthé ca%B 6f a &m@@gtnRZ
are di rectl‘gzbonded to the same or different ring

hejeron¥cle, R antZare soppraterliy, twocompere Gng crban Ripms. ani di no,

@rsg]ogm larl%tb n?%tdlrhg%e\g’ha{?h? I{]Leu $ gan? ng]rr%%znir gt’y isa

sdlirated S8 meﬂ:ibéned EiNg tm}tlﬂude@@ﬂ tRo, rrdgﬂ%atofhﬁ which are both
S2NR R', wherein R and R' are each independently H,

Nand W icpulhithep Z isqiot N. and R' are conbl ned to form a

[O%S%L tit uggé{ﬂgrlr ﬁﬁ%roduggmgﬁ' %PleEXM{}q%bs' 19" t g %zero or 1,

wh&‘éﬂp@ﬁéiﬁ@tsh)trd) hﬁ:ﬁ&n 1sfrﬁﬂllrﬁn@ R CandR kark ,dlre&ﬂr boridkd to the same
-NH2, - an COO—I am dino; and R2 is H,

oeﬁffsrqabrmg atﬁgtSy Roris HoQEsl WNH,, - @@Qatri K Cs@ibslt amigtieg| C;-Cs

N
alﬁ%q“?ﬁ?g%ldﬁnn on dml odi rlrére*-\)'rlr)tr o aPlor i ql§%la511 7 ec‘t‘ e,

Ltz@ Ar‘gIOOﬂf, Set, Ths CNj (Iowme,nct)hm R, NHCOE", 6080NRRMIwhérbig R'
is a six or seven rrenbered rlan% and when one of

anrl En@re each indepeadently Heorfares alkpepr R andR "rise campbingghep form a
%%Con f mBEfed N rf(ﬁ% \Qﬁ&hrlt{% sad?)gio{ﬁli)) su‘ﬁ@ﬁﬂtﬁg g Ly oxacﬂ)qblyb o.tﬂt}t

al'ni ng

subsanents u&fc@eﬂ\leﬁﬂjﬂ chdAbh ﬁromJCI Ce ulkgh OH\/)(EIRHRZN}E, -NOz, -CN,
attached to.a ring atom other than Z; and if
anb{(ODOHp giR1ding; agqi]gtz roH ggraidings mgglryrpr_dppblpl@g@ﬂ al]gﬂ substltuted

| ti s of
ot N O FONR RGN OR, SRR 48 S0 O v
[GDSSRi - (IWoac Bbudiateat, for€ada I issubjecste nwd peovisos: (i) when the Y

(A (A")D.Phe, (a-Me)D-Phe, D Tyr, D Tic, and (E)D
% HYiRg HNGVIQIRYY J& 2 Sk ar %%(E‘h"}ﬁﬁ@ﬁ&ﬂd rfqgrp@d when’one of Y and

Zﬁﬁ%‘%‘wecf%% BBERP R Ol it 89968 R a¥Rot bbln Hiand () when
theeY end Zdohtatring Hieg grodatipis ax atestberug rirfg, byth Yo predhZ ke N and
ri . thie hi, azol . [ osen.from
Wh il nsn o) BRUbE AP AURSS O BieSaqaer (e (At pliero, then
RE}QNMQ; Defdebotk-fNal , D-2Nal, D-Tyr, (E)D-Ala and
Xaa3 I's chosen from D-N e, D Phe,

[0058] opdntcymalmembadlnientsaho sjmhdvte)pbpué&,lamiﬁet-b’éthe xveation have
réd DIMet Xaad4 is chosen from (B)2D Arg, (B)2D nArg,

hegPsMdiar . c-(B)D-H ys,

77N\

Xaa;Xaa,Xaa;Xaa,-W-Y Z

N

Ri-(V)eRy

wherein Xaa; is chosen from (A)(A")D-Phe, (a-Me)D-Phe, D-Tyr, D-Tic, and (E)D-
Ala, wherein A and A' are each phenyl ring substituents independently chosen from -
H, -F, -Cl, -NO,, -CHj, -CF;3, -CN, -CONHj, and wherein E is selected from the group

consisting of cyclopentyl, pyridyl, thienyl and thiazolyl. Xaa; is chosen from
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D-Dap, c-(B)D-Lys, c-(B)2-DLys, D Anf, am di no-D- Anf,
y-(B) 2D Dou, 6-(B)2a- (B )D On,

W®2@8acis8D- 3( 4- pi peridyl ) propionic acid, D 2-apeTUsSB02623874
am nopyrrolidyl) propionic acid,
D- a- am no- ( 3- am di nopr opi oni ¢ aC|d R) - a- am no- 4-

(AD( 4P iRbie neale)D-Phadpd Nab B2 Hak DHT sl 3 anfeRakre. Xaas is

oSG b7 nfe. BERR R RroBen S DM DO RS AT, pEpRTDEval
arld' BMeta >@m ﬁQhésdﬁEffdﬁ{kBBDDRrgC szhﬁx@n@)aoq{arcg @)D lys,

a- am no- -am di no- 4- 0]l perl neacetic acid

Ddpap, a(BbEﬂ{YSAs-gBJ)am by d-anfo pmidine: Dad 8t 1o (BleP Dbua (B )20-
ani.no uam cl ohe acet aci d,
(e fEBE -2 R PR BBl R BEF R RS Br o ¢ e
arﬁin@ PrelRYDpedpidtac &did,Hb-anéhiko- Mnﬁﬂlrk%pkopi&ﬂg aéiB, (R)icBarhlino-4-
a-Me). The noi et y Wis chosen fromone of the
plp@m 1agdcalc @cml ais-eAtdignmocydlghexang acefi¢ pgid, trans @) b
Wth b Zer. i1
bbbl fiihedsPid Kie i amin-4 homyainglicifikahd bdelic acia,
traB LR emiRt L Methy 40661 cydloBex¥ne adlicZc il atadind N thnhid Hd-4-
noiety, Y Z is an optionally substituted 6-8 menbered
piperidineacetic aeid, eioeypaline4gupridinor kalghexapregagtip acid cand tragls Q-

ar%ntn(éarﬁr g:% e %@c@g ) ag?ac Gic! ac1dél WHELS %e?rrl oahgﬁg js 1H§gp%qg?n
se@d’cth fréri theZgrosip &;nsttlﬂg olNH inaqﬁ 1¢4 alkgd, ard @ )is Y d)rS(a(MeﬁBThe

al ky and e is zero or 1, wherein when e is zero
mph%ém“{/lswbomfronaﬁae ofithe foilovrng Hiree entioast (i) nWsHERN(GH.)s

di ,f ereant atons; R, is H OH -NH2,
w8 s38TEg e Py SIS ™ CT 0 al kyt - subst | ¢ ut e
(1RANH OE;).-Od iwithdy @jual @az6d Bproflrded &, is @ cgrboRafdm, D- Val
D-Leu, D-Ile, DLys, DArg, DDOn, D Ser, D Thr, -CN,
[09683\-2, The onrd - contapipineming meRielySC2NR R, wherein R
and R* are each independently -H, PX——Q\ C8 al kyl, or
R and R' are conbined to forma 4- 8- menber ed
ring which ring is optionally subs |tute7d singly or
doubly with substituents independen hosen from
C - OBaIkyI -OH, -d, -F, -NH2, - NQO2, CN and

mdlno and R2 is -H, amdlno

is @ppy)pogqjl‘yssppqtuw@g 6a§ﬁngmhgred smated l(;@qppychc g@gp@quety wherein

o 5P O o 2P SRS HEERRR o

cabor g ﬁt@iﬂspwmg oriN,@ad 2rio8| 0@s Nappl y: when e is
zero, then R, and R2 are not both H when Wis
[00&] kCHésheJ@wtyt\héerCm kyl, anthe i zeeo or bw@relwh@ Fil§ zere,

then VBis '}luu H&rk Yarfd%zz'\ére Wréc%l Yohbied e é( %f ERAE f’i‘hghg&s,
ring n

non aro tlc SI X nE ring,

Ry e R)DI( Mz, I-GOGXH ﬁh’r(agdillt)d &md&fmd G ‘QQ(aHﬂy)-élB%)ltutGd amidino,
hosen from an di no kgl supstituted_an dinag
@yﬁr}%p@ppﬁ e Gly, D- Ala D- Val Leu, D-lle, D-Lys, D-Arg, D-Orn, D-
Ser, D-Thr, -CN, -CONH,, -CONR'R", -NHCOR', or -SO,NR'R", wherein R' and R"
are each independently -H, or C,-Cs alkyl, or R' and R" are combined to form a 4- to
8-membered ring which ring is optionally substituted singly or doubly with
substituents independently chosen from C,-Cs alkyl, -OH, -Cl, -F, -NH,, -NO,, -CN,
and -COOH, amidino; and R; is -H, amidino, C,-C¢ alkyl-substituted amidino, -CN, - -

CONHj,, -CONR'R", -NHCOR', -SO;NR'R", or -COOH.
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CH2COOH, and - CH2C(O) NH2. [0063] In certain
enbodi nents the synthetic peptide am des of the
WO poosfsissn are dinmers that include two synt heP€T/US2007/023874
pepti de am de conponents joined by a linking noiety,
[0064] In one aspect the synt hetic peptide am des
[Oﬁﬁ%]e t e certpimempedimgpty one rh ke foleiring brsa pppvisos apply; whene

lS%or hé%ﬂ%)' éigé#aggg 1ot pQ %;%ﬁ%’)dggé%ggnt'ﬂy ]%{}%en ?‘g% isCand cis

2 649 ;(oN (Niif PheN, then VH} B, Més, null; TherY akdt Zicontaddifig ring moiety isa
(E) D Al a, wher ei n (A and ((A ) are each phenyl rin
n@\mgmp&l%ﬁwmhﬁ:&émmﬁi@m t V(R R s ffttra@h@dqqz apd -VER)(Ry) is

Rt dinpi TGy T e 8, GBIkt =
CHEIE@ZXH yihd -G4aYOYNBR. i s i ndependently chosen from

0&2\ (A" ) D Phe, (a Me) D- Phe, D- 1Nal, D-2Nal, D-Tyr, and
[ p: Tapertain pabodipisnisithe syntheti pretids anaidesyofahe Hiyeptionyare

. C

dlﬁal?f}g?téilgg% W&l}egﬁ_pg ide 1h§ Q@k%xien%ﬂé@d b?’s I't;i‘ﬂe{}n

moret)il,L Each Xaa4 is independently chosen from
B)2D-Arg, (B)2D-nArg, (B)2D-Har, s-(B)D-Hy

(0863 3- dn ans #pEFLhe &»mﬂeetla@ieﬂudmlsmwé e@rmula
(B)2-D-Lys, D Anf, (B) 2D- Dbu,
6-(B)2a-(B )D On, g] ﬁ'a&‘ox% AQ{AZ“)& peri dyl ) propi oni c
acid, D 2-am no-3(2 am nopyrrol i dyl ) propionic acid,
D-a- am no-(3-am di nopropi onic ac|d, wherein each (B)
is independently selected fromthg group consisting
of Hand C -C4 alkyl, and (B') is|H or (a-M); andp,
g, r, s and t are each independehtly zero or 1,
provi ded that at |east one ofq, rl s andt are 1. In
certain aspec{Xanj,-(Xae,)- (Nzeulg)s+(l(aa4)tat | east one of s
and t is 1. [0066] The noiety L is a |linker chosen

fromE-DLys, c-Lys, B-D-On, b-On, am nobutyric
[0965]d gn am abowe formulas eaghi Xaa, 1Slmé¢ﬂ0nde%'e<&19m from dANAD-

P AP BBk T RO, Mo A PO 57 i each

phidinpEfingléubetimBsts (depyidefdly chadeh &6h2-H, -F 008, 7NO,, -CH;, -CFs, -
Stereol soners, mxtures of stereoisoners, pr odr ugs,

Cb'haﬁé%lklemddahqr@m (E):xs@b@s&mf@nsmlwl qyyl@pmtﬁls pyridyl, and

d sal
RGN BRon B3 RRbisr St Rb 0 B NICT TP Re APRERR -
1N&leDadé4), DONfreand BATep, abdtrhié Ferb be 1. E@&DXa@fls iﬂalep@fdeﬁ@ylt
i nvention. [0068] I n another asBect t he Er esent

chasgrefromdpr Iﬁ? &Paéscyalmwh@ml;a elegtt, e MmPdeeu, D-Hle, D-Val,

and D-Met; and s is zero or 1. Each Xaa, is independently chosen from (B),D-Arg,
(B);D-nArg, (B),D-Har, e-(B)D-Hlys, D-2,3-diaminopropionic acid, e-(B)D-Lys, &-
(B);-D-Lys, D-Amf, amidino-D-Amf, (B),D-Dbu, §-(B),a-(B")D-Orn, D-2-amino-

3(4-piperidyl)propionic acid, D-2-amino-3(2-aminopyrrolidyl)propionic acid, D-a-
amino-B-amidinopropionic acid, wherein each (B) is independently selected from the
group consisting of H and C,-C4 alkyl, and (B") is H or (a-Me); and'p, q, r, s and t are
each independently zero or 1, provided that at least one ofq, r, s and t are 1. In certain
aspects of the invention, at least one of s and t is 1.

[0066] The moiety L is a linker chosen from g-D-Lys, €-Lys, 6-D-Orn, 6-Orn,

y-aminobutyric acid, 8-aminooctanoic acid, 11-aminoundecanoic acid, 8-amino-3,6-
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having the fornula: Xaa i -Xaa2- Xaa3-(Xaa4) P G

wherein Gis L (Xaai)g-(Xaa2)r (Xaa3)S (Xaad)t and
WOL@BM6055) IS zero or 1; r is zero or 1; S i S REF/USINT/023874

1; p and t are each independently =zero or 1, provided
.that at least one of g, r, s andt are 1; and L is a
dipxagriénoic aeidepmidinmd-amimp-fhypgrbogylig piperiline and (B-Las-ly
laé(;t E?nobutyn c acid, 8-am no-octanoic acid, 11-

A'o- undecanoi ¢ acid, 8-ani no-3, 6-di oxaoct anoi ¢ aci d,

[0d6AM nsteéed;afnh@%yﬂmﬁnesmfrse&éasdmer@rgﬁlo r@gd—ﬁﬁaﬂa\teutlcally
| actam 2. [0069] | n another enbodi nent e inventi on

acpepsablel éfdtsslwﬂrﬁé%|S@1VB§§§>tﬁCtﬂesa‘érh)’d@éﬁS NzeAides and dsomnrphit a

er{§qtne $5AR o YRS y8 Shafc i AR RL RS 3o e

scw&Qha bsérft imvedtion.6-, or 7-nenbered heterocycl icring
noi ety Raw ng 1, 2, or 3 heteroatons in the ring

[00$8)r ei Fn mDthas @srst, dreepresanh invartigneprawides ysmhﬁ,@mephdﬁﬁmlde

hal o, -OH, -CF3, -NH2, -000H and

havmgﬁ% mé%ad R5 and R6 are each independently chosen
fromCI C3 al kyl, oxq OH, -CF3, -NH2, -COOH
and ami di no. [0070] Fati- g‘ﬁ@f)ﬁ%’ﬁ (gi’ﬁébdl ment, the
i nvention provides a synthetic pedtl de am de havi ng
the fornul a: Xaa 1- Xaa2- Xaa3- (Xaazap I G wherein G
is -WY Z

wherein G is

L

(Xaa)-(Xaay)-(Xaas)s-(Xaag),

and wherein q is zero or 1; r is zero or 1; s is zero or 1; p and t are each independently
zero or 1, provided that at least one of q, r, s and t are 1; and L is a linker chbsen from
e-D-Lys, e-Lys, 8-D-Om, §-Ormn, y-aminobutyric acid, 8-amino-octanoic acid, 11-
amino-undecanoic acid, 8-amino-3,6-dioxaoctanoic acid, 4-amino-4-carboxylic
piperidine and (D-Lys-Gly lactam);,

[0069] In another embodiment, the invention provides synthetic peptide amides

having the formula:

Xaa,-Xaa,-Xaaz-(Xaay),

G

wherein G is

AN
_W'T\_ |
S s
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R1-(V)e-R2 and Wis null, Yis Nand Zis C 1In one
aspect, the Y and Z-containing ring noiety is a

W@ 20081060552r ed saturated ring conprising a si ngPET/UBIVG7/023874
het eroatom [0071] In another enbodinment, Gis -WY Z
Rl-(V)e R2 and Y and Z are both N and are the only

whemig hisadr st ok membeted mtqmcze tiogmwiety hgving ilng, or 3

St b e e e Aot e cdrBE iR Sheep from G -C
alRY], hae, JOMICH, ortm,ofc@djﬁ a\ﬂd%ﬂﬂdlﬁoczﬁﬁﬁl@g 4Nd"R, dré Bsth
noi ety conprise a monocyclic or bicyclic 4-9 nenbered

indepeadentiycthosen from GreCzaliyl, oxo, bale, -QH pédth, -OfH4 HFQOH and
rgoodl ment, R 1 and R2 taken together with one ring
AR of the Y and Z-containing ring noiety conprise a

[06701 O 8n ERGHHET @EbJIThETORY thvehitibn PbvitRh 8ynth¥Wy Sdptivé hiide

the Y and Z-containing ring noiety forms a spiro
havingibe fprandaid Wis null. [0072] In one embodiment, G
is -26 WD 2008/ 060552 PCT/ US2007/023874 -WY Z \1~
Rl-(V)e R2 and eXaag-Xwaf-dagnXaky), and R2 are bonded
directly to the sane rlng atog_| Alternatively, in
anot her enbodi ment, R is H -NH2, - COOH,
-CH2COOH, Ci-C3 aIkyI am dsno, C,-C3

al kyl -substituted am di no, di hydroi m dazole, D Pro,
whe®RmoGagn de, or CONH2 and wherein R2 is H, -COOH, or
C -C3 alkyl. [0073] In another enbodinment, Gis chosen
from N HZN N \ OOH\ ~NH OH N---\NCN "N3
"-N\ NH a WZY I~\Zi NrON-~NH \3N> NJH

Rj-(V)eR;

and W is null, Y is N and Z is C. In one aspect, the Y and Z-containing ring moiety is

a six-membered saturated ring comprising a single ring heteroatom.

[0071] In another embodiment, G is

7\

-W-Y Z

R-(V)R,
and Y and Z are both N and are the only ring heteroatoms in the Y and Z-containing
ring moiety. In another embodiment, e is zero, and substituents R| and R; taken
together with zero, one or two ring atoms of the Y and Z-containing ring moiety
comprise a monocyclic or bicyclic 4-9 membered heterocyclic ring moiety. In one
aspect of this embodiment, R| and R, taken together with one ring atom of the Y and
Z-containing ring moiety comprise a 4- to 8-membered heterocyclic ring moiety

which with the Y and Z-containing ring moiety forms a spiro structure and W is null.

[0072] In one embodiment, G is
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NC( OONH\0O \NN%OH \NM NN ~ HN ONHO9
NON NH Na \Y -NHZ NNO LDOH H.-N' ' NONON-
WO 2008/0683%2 NAOH NH2 L NH NHI O N ON H ~~~ BH/NsR0Th23874

OH NNs-OHN NH-27 W 2008/ 060552

PCT/ US2007/ 023874 NN-~NH\ Na N\N~ N CI ON\ \NO

H-\ N | 7~ N\
“W-Y Z

Ri-(V)eR,

and e is zero and R and R; are bonded directly to the same ring atom. Alternatively,
in another embodiment, R, is H, OH, -NH,, -COOH, -CH,COOH, C,-C; alkyl,
amidino, C,-C; alkyl-substituted amidino, dihydroimidazole, D-Pro, D-Pro amide, or
CONHj; and wherein R; is H, -COOH, or C,-Cj alkyl.

[0073] In another embodiment, G is chosen from:

~N ~
~
o} OH N

L a3 &
L
Y °§,N = N\ o
N /nv\"/\ 0 N
‘O‘ \/ﬁ\NHz K/N\/U\NH2 N(/\ﬁou
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NH N and OH [0074] In one enbodi nent, the invention
provi des a synthetic peptide am de wherein each Xaa2
WO 2008061582 each Xaa3 is D-N e, and each Xaa4 iBCDUS2097/023874
I n anot her enbodi nent, each Xaal is DAl a(2-thienyl).
[0075] In one enbodiment, Gis -WY Z R -(V)e R2 and
gzpeptl de Xaa3-Xaa4 is chosen fromD Leu-D-Orn and

In anqther enbodi nent Xaal Xaa2 i's
D-P Phe I n anot per e o |mant Xaal D-
(4- he, and Xaa2 is )Phe. [ 0076 Ngqot her

enbody,ment each Xaai isygDPhe or DA a(2-thi/éTWI) and
each Xaa2 is D(4 Cl) Phe I n anot her enbodi nent, each

@: is D-Leu or n anot her enbodi nentyGNi S
“WX L Rl-(\/)eRZ ah/d\&\ i's chosen from 0
4 F) Phe, D-(2-F)Phe, Y pentyjndD- Al @, 2- thiegyl

DAI a, Xaa2 is chosen from D-(4-F)Phe, D (4-Cl1)Phe,
[0674Nal In pnoambodiment, d@lmvmloarmow@ﬁ&sxamtm pepniosende

R RO Y e B S 825 gt B 183, 1 another

erABRBfEnt, Ez%hf}(aa%(i’sﬂi Ala(20nhRA ?1) I n anot her enbodi nent
each Xaa2 is D-Phe. In anofher enmbodi ment, each Xaa3

[0035k hodeaAng ewhedimene G iand D-Leu. | n anot her enbodi ment
each Xaa4 is chosen from8(B)2D-Orn and D-Arg. In one
aspect, each Xaadis 8(B)2D-0Omqnd each (B) chosen
from-H, nethyl and |sow;rppyl 7l n anot her aspect each

Xaad is -28 WO 2008/ 06055 /yUS2007/ 023874
(B)2D-0m wherein one (B) i and the other (B)
selected fromthe group congj stj of nethyl and

i sopropyl. In another aspec?'éaeﬁ Xaa4 is D-QOn.
[0078] In another enbodi nent each Xaa4 is chosen from

afdhé bbioe RAL R N e TR DT AT RRE D R 2%
ar{off)er iemblodinhdnt )GaE’eraaa fis BtPhe[DPh8] I ancalngrtehebiod smdno KianpiD-
(@ F)Phe, and Kads is D-(+i5Pha?

[0076] In another embodiment each Xaa, is D-Phe or D-Ala(2-thienyl) and each
Xaaj is D-(4-Cl)Phe. In another embodiment, each Xaaj is D-Leu or D-Nle.

In another embodiment G is

77N\

-W-Y \><Z
Ri-(V)eR,

and Xaa, is chosen from D-Phe, D-(4-F)Phe, D-(2-F)Phe, cyclopentyl D-Ala, 2-
thienyl D-Ala, Xaa; is chosen from D-(4-F)Phe, D-(4-Cl)Phe, D-1Nal, D-2Nal, and
D-Trp, and Xaa3-Xaa, is chosen from D-Nle-D-Arg and D-Leu-D-Orn.
[0077] In one embodiment Xaa, can be (A)(A")D-Phe, and in one aspect, each
Xaa, is D-Phe. In another embodiment each Xaa; is D-Phe. In another embodiment,
each Xaas; is chosen from D-Nle, and D-Leu. In another embodiment each Xaa, is
chosen from 8(B),D-Orn and D-Arg. In one aspect, each Xaa, is 8(B),D-Orn and

each (B) chosen from -H, methyl and isopropyl. In another aspect each Xaay is
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and Wis null. [0080] In another enbodinent Gis -WY

Z R1-(V) -R2 and Wis -N(CH2)b with b equal to 0, 1,
WQ@2008/060352 4. I n one aspect b is zero and Y i s BCT/US2000023874

atom In another aspect bis 1 or 2 and Yis a

nitrogen atom In another enpbodi ment Wis
(B)»D\Qmwber@n ong (B isd].ang dlg otherj (B) selgeted fromythe geaupeonsisting
t_the n 0 y is a four
85?91 é‘drlrser% rﬁdﬂlri%lr?gh pta%le@é%hgdan ﬁgg{ﬁ atom In

[oemsw]t hein endiRel eiodirhdife eXchaXifh,4s EURERTOMNB)ID- mg,rmustas)zD-
is a four or five nenbered ring and Y is a carb

Omt- dmonf: oaBt] each Xaoisirbpsearfiuy Drbrg, (EndD-Argrmand o- (B)D Orn,
Y noiety is a six or seven nenbered
a"r%@g @MS Ig) [tg{jgen atomand Z is a carbon atom In

(0079} heln agdth@dhdoduBentith® Y and Z-containing ring
noiety is a six nenbered ring. In_one aspect the Y

and Z-containing ring noiety i $a S&’ven nmenbered ring.
In still another aspect thewyyand Z-containing ring
nmoiety is a six or seven nenbeied \\L.¥ng and both Y and
Z are nitrogen atons. [0082] In anpther enbodi nent e
is zero and R, and R2 are bondedelnﬁ&Rly to the sane
ring atom In one aspect e is zerd fs -Hand R is
bonded directly to a carbon ring aton1adjacent t.o %
I n another aspect R is H ami di no, Cl-C3 al ¥ W is null

[@?@ft i tlig_;a &he@é&tﬁidﬂﬂem% al kyl , di hydr oi ni dazol e,

ro am H2 and wherein e is zero
and R2 is -H In another aspectR™Ns -H, amdino, or
met hyl -29 WD 2008/ 060552 PC{;[;/_{:JSZOO%/ 023874 ami di no.

In one aspect the Y and Z-cont & ring noiety is a
five nmenbered ring, e is zero a R, is -COOH [0083]
I n anot her enbodinent Gis -WY %( f{\/)e R2 and Xaa,
is D-Phe, Xaa2 is D-Phe, Xaa3 is LQU 2Xaa4d is

6-(B)2D-Orn, wherein (B) is -H msthyl or isopropyl;
arfdiM ilseN (ﬂh{abbei/iuth el taid) 1, 2t Beor¥. dn@nzamnttlaismemandmgs a

cAtbirt e TaBafheipet DA D of Bang o 8 qasfeken et fr anetheg
eb&dilenGV €3N OHE) -0 U DG tonk |d§p%6t @1¥1 194, In another aspect the Y

di hydr oi m dazol e, D-Pro, D-Pro am de, and is H
angt Z-comaiding O%mplqthlswefpuamfu@rm@ubmd] risg end ¥He a nitrogen

atoX{]tIH %tnbt%exp gxﬁbodd mer%rﬂléj ?SanafZ-E(pn alhﬂl\éerlnntgl ncl)&bty is a four or five
membered ring and Y is a carbon atom.

[0081] In another embodiment the Y and Z-containing ring moiety is a six or
seven membered ring, Y is a nitrogen atom and Z is a carbon atom. In another
alternative, the Y and Z-containing ring moiety is a six membered ring. In one aspect
the Y and Z-containing ring moiety is a seven membered ring. In still another aspect
the Y and Z-containing ring moiety is a six or seven membered ring and both Y and Z
are nitrogen atoms.

[0082] In another embodiment e is zero and R, and R, are bonded directly to the
same ring atom. In one aspect e is zero, R; is -H and R, is bonded directly to a carbon
ring atom adjacent to Z. In another aspect R, is H, amidino, C;-C; alkyl substituted
amidino, C-C; alkyl, dihydroimidazole, D-Pro, D-Pro amide, or -CONH, and

wherein e is zero and R; is -H. In another aspect R, is -H, amidino, or methyl
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there are two i ndependent occurrences of the residues

Xaa,, Xaa2, Xaa3 and Xaa4. For instance, in
weedsaotsent s havi ng the formul a: Xaa - Xaa2- XarGI/US2007/023874

-(Xaad4) p G wherein Gis: L (Xaai)Qg-(Xaa2)r

(Xaa3) S-(Xaad4)t and one or nore of g, r, and s is 1 or

anpidine. gn anelaspertdhg Y andehcetizinmgding mowtyos e dive erpseberedofing, e
az, and Xaa4 respectively. In such

'Séﬁﬂéﬁpﬁﬁ (X§@§gh i nstance of each of the residues
(0883}, . XRadothefdbodiiterX&i@ can be identical. Thus, both

i nstances of Xaa, can be identical, such as for

i nstance, D-phenyl al ani ne. Li ke each instance of

Xaa2, Xaa3, and Xaa4 can be jdénticgl. So for exanple,

each Xaa2 can be D (4-F)phenytal gnf,ne, each Xaa3 can

be D1 euci ne and each Xaa2 can argi nine. [0085]

Al ternatively, and in other enbodi nents, each instance

of one or nore of the pairs of RedVoyRs Xaa,, Xaa2,

Xaa3 or Xaa4 can be different. For exanple, one

arlde4RNCE-Pe, X34 is BaPheb Kaly @'I@n&h A isrfﬁfB)\ﬁ‘bl(bx% WB@rem (B)

second instance of Xaa, in the sane nolecule can
is dHf methg'htor ¥apropyk furmlwe wlmmm Vs Mol iheli)' pmcbﬁycbaﬂaanmgleng
Simlarl fXaa2.
BRI e RGP ok DS AEH ds B0 RS it
arﬁfaﬂﬁ! @@Q‘é%ﬂcy?@/ @@&QW@@&%&%& an?f@nﬂ8  diRydrb#nid@Bee, D-Pro, or

mol ecul e can Ala(2-thienyl). Likew se, one
Dfl?rgta!m@eamd Rxasdsordé@ be D-norleucine, while the
stance, of. Xaa3.i.n th ane | ecul e n. be .
(OBBFE . B8 h P rSdiuigAR . avplhefi B 8 it oy a3 ocion.
theRhrd By mAEindBhtR curtdtick£oft the res kRGO NEa i, KahAXaE; 4fd X@4 For
in the sane nol ecul e can be D-arginine, and so on.
inf @086 jn ¢mbashmerntgbavingthetformua: i nventi on provi des a
synthetic peptide am de wherein Xaai is
D-Ala(2-thienyl). In another enXagXmepXadXna)s D (4-
F) phenyl al ani ne and Xaa2 is D (4-C )phenylaljgnine. In
anot her enbodi nent each Xaai is D phenyl al ani ne or
D-Ala(2-thienyl) and each Xaa2 is G
D- (4- Cl) phenyl al ani ne. I n anot her enbodi nment
whain Xéa2 i s D phenyl al ani ne- D- phenyl al ani ne. [ 0087]
In one enbodi nent each Xaa3 is chosen from
D-norl euci ne and D-| eucine. |In another enbodi ment
each Xaa2 is D phenyl al ani ne, each Xaa3 is |
D-norl euci ne, and each Xa anot her
enbodi nrent each Xaa3 can bgﬁﬁ ?qe@ ;@wg(xlag)
norl euci ne. [0088] I n another errbodl rrent Xaad is
anshensens mere of 6(1B)anbsdy hpt beth@ agdd iDL, then there are two occurrences

of Xaa,, Xaa,, Xaaj and Xaa, respectively. In such embodiments, each instance of

each of the residues Xaa;, Xaa,;, Xaa3 and Xaas can be identical. Thus, both instances
of Xaa, can be identical, such as for instance, D-phenylalanine. Likewise, each
instance of Xaa, Xaas and Xaa4 can be identical. So for example, each Xaa; can be
D-(4-F)phenylalanine, each Xaa; can be D-leucine and each Xaa, can be D-arginine.
[0085] Alternatively, and in other embodiments, each instance of one or more of
the pairs of residues Xaa|, Xaa,, Xaa; or Xaa, can be different. For example, one
instance of Xaa, can be D-phenylalanine, while the second instance of Xaa, in the
same molecule can be a different Xaa, residue, such as D-(4-F)phenylalanine.

Similarly, one instance of Xaa; can be D-phenylalanine, while the second instance of
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arginine. Alternatively, each Xaa4 is 8(B)2D-ornithine
and each (B) is chosen from- H nethyl and isopropyl.

w0 2008060552 anot her enbodi ment, each Xaa4 is PCT/US2007/023874
(B)2D-ornithine, wherein one (B) is -H and the other
(B) chosen from net hyl and |sopr]8 i In one aspect

Xagadh tméameur@olqcm)lezmeg@vﬁlﬁ@ thignyl- LiXepiiscophg mplanee of| ¥aas
capﬁ%t# %{)r $urgo W@&l}%s)%%%{ﬁar o i ﬁogs(ag glatgg ?%&%ﬁ%le%ﬂﬁscgﬂ be

DQéwtiind)i [A¢he @mi Meee ione (iB}arics of HanBﬁh g ID-oirsthfieORtlle the
or butyl. In one enbodi nent t he rl;geptl de Xaa3 Xaa4
secend:ingaese Gfrtaits o the same ewfscolerian e A atgipine, and so on.

I ,
[0@%@]83 ?rrgé?éq ?rﬁlg'dé@rﬁ% ﬂ}quveél elgg ?gdvuie'g a gﬁth?f’i’{ ééé)‘flldl: @hide
whéteRI 420 is Dhﬂﬂs(Zt-ﬂhﬁenfyDr nmmtﬁa&mbok{aa&n Xaagis@Oeprd)p G

wherein Gis: -WY Z R 1-(V)e-R2 -31 V\D2008/060552
FP@W@WN@E%M Daﬁ40CBphe§ylzl inea g another embogirpert each

X ‘}1 1?]89[)ehﬁn§l€ I ha g?{m{l g%ﬂl}agndaezacéc 56% [?—ﬂgc\{)phénﬁalanine.
Ini aio et étﬁBodlblehﬁXQaI ){a(ap&(]jb Rghéh}&il@ﬂilhe—D -pigagtilae. G is

-WY Zz 11.1 ~ Ri1-( and the Y-_and Z-containing
[0987kt y In eng q@ocbmpmapb apgis sBosen sy Bxaarieycige ped P- le}wme

o B PR, ¥ STSHTORS S0P, BT, o
edoh Alad, isD- iy Id:hnﬁt}ﬁr emtbadiniedt €fthSen; E4ndyd D-leucine or D-

D-(4-F)Phe, D-(4-Cl)Phe, D-1Nal, D-2Nal, and D-Trp,
nefiYciNgas- Xaa4 i s chosen from DNI e-D- Arg and

T L M L T T
argpec tAlt@natﬁlelly eichZXad, lis &B)A-vatithate and eactb@)iisretrdse\from -

nul | and XaalXaaZXaaSXaa4 is di rectly bonded to Y. In
Hamgthybend lamrematlil\%l et cmbediment; egch Xaaqs &BJePromithine,

Bl S48 o 5 oy OO A 1
asped:teé@ch I)Gaaals (B()gl]D a@inifi¢, \oe dx(Bjeomithinen dn amsthef einthodiment
eaclhtXra%? c(:ezpn lgjlet ao 1[251dﬁ\|e E:l%sgr? tfrlo\r/nelgyzfrgitmr}l%, (Et)zgr-]aqgé_ine, and 6-(B)D-
ornithine, and wherein (B) is -H, methyl, isopropyl, or butyl. In one embodiment the
dipeptide Xaa3-Xaay is chosen from D-leucine-D-ornithine and D-norleucine-D-
arginine.

[0089] In one particular embodiment the synthetic peptide amide of the invention

has the formula

Xaa,-Xaa,-Xaaz-(Xaay),

G

wherein G is:

7N\

-W-Y Z

N

R;-(V)eR,
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containing ring noiety can be a four or five nmenbered

ring wherein Y is a carbon atom In a different
werwsdoesent , the Y and Z-containing ring noi et RCT/FSW07/023874

six or seven-nenbered ring, Y is a nitrogen atom and

Z is a carhbon atom |In one aspect of_ this enbodi nent,
andriis verrapd X iscRaspan atemr ilmanatesrempodimentsh is IprndeX) is a

i ng. t C ining ring
m%&%ﬁ”@a%&é@%@{%& E%&@g&&n Bnﬁ[? one aspect of

[0090]s embasbth&EmbodligenY GiRd Z-containing ring noiety is
a six or seven nenbered ring and both Y and Z are

nitrogen atons. Alternatively, - and Z-
containing ring noiety can q&qépzf;\nenbered ring. In
still another alternative, the\Y \afid Z-contai ni ng
ring noiety is a seven nenbered g. [0094] In

anot her particul ar enbodi nent the Y* and Z-containing
ring noiety is a six or seven mBnd¥eR2ring, Yis a

carbon atom and Z is a nitrogen atom In one aspect

arfdlf thé - an@ TRt aIEAE moidip ls\[m(@aﬂllliﬁ\fli setidadend- B&bbx)nm: acid)]-OH.
noi ety is a six nenbered rin ternatively

[09AE] Z- é@nn%lpmlﬁgarrermlg)drmﬁ@t)%am wﬁh@eenafr@e@gﬁhe &- (%E)P\l(le
o5t B905TH 15,408 3:bE B -RAC S Xk e FRE P

DeaTgPHEe DL 1 NalaDD Nal adnd [RAeh), add Mahi-0@esis akdseh frogPDWle-D-
2008/ 060552 PCT/ US2007/ 023874 [0095] In anot her

Apgatnd RdiearD€Bodi nent the Y- and Z-containing ring

[@B?Etr gé{} %Pcﬁﬂeroe%ﬂo%r}g&ltx&’%vjﬁf N'—atil%g&ghﬁ‘ke"r %f rngHlﬁE elq

Ic rin on or

(CHH-0deh GHeQRpE, d: i€ 1id® 2c 3 be al,terﬂati\re&g:mdnﬁmgze fis null and
sul fur, sul foxide, or su | and the 4 to

| fon .
Xgahansaastiac i drcsdy dpndedrtp g segnd altegptive gaappdiment, W is

St with substituents
arl?’fﬁlg"gﬂfﬂen entwgt%?éﬁ ?ﬁ%r%&geﬁ% al kyl, -C -C6 al koxy,
(0093} (Hrlanot&r,panfr'cularlﬂhﬂ),odnﬁm the ¥Nind- mlnﬁ:@dmg moiety is a

am di_no. I n one aspect. when the Y- and Z-contai ni ng
faur pgfinpmempered ”é‘géli“Q Y isayutiogsn aiorgn Allgeesslydhe Y gnd Z-

cfd?zﬁﬂm g%&efg c‘ﬁ? %@Q%&%@%@@&%&a@@%&mem V% 2L885n

t he ntaining ring
atomi. dh i differamtrensbodivaéntcthartand Z-somaiaigring moiesy matsboqen
atom then such ring noiety includes at |east one

Sesvsvfreﬁmwedo&% enise rﬂ'gog?@taé% apd fis p qargon glom. I8 gngaspect of
th%saﬁﬁédlmmeﬁle %uiYZ ceﬂgln%l%ﬂﬁg Rlofty'f ars'up e%b%@ﬁ ﬁs

aronmati c Is a carbon ato
Afimmadve’rgrthe fantlle cayainingtring rpmptyl azia bamseleenaﬁemhﬁed ring. In

0%&%3?%' ? ks erebmfimsyﬁ tns 30 ZoHORHAITE Hlgi0iety T & six b Seven
d I B

anot %ﬁ%ﬁg agtal%gu ala 2 rﬁogﬁng&?atﬁms %lteﬂ{auv%lj'% Y-'alld Z

c@talﬁ&gaidgyhmeﬂyrcan rbe aaspmemnpered ripg o trestdf arfRthea laliermtwfs the Y

oy DUTQHe, atom .02 RartLcular oot ment R is -H

[0094] In another particular embodiment the Y- and Z-containing ring moiety is a
six or seven membered ring, Y is a carbon atom, and Z is a nitrogen atom. In one
aspect of this embodiment, the Y- and Z-containing ring moiety is a six membered
ring. Alternatively, the Y- and Z-containing ring moiety can be a seven- or an eight-
membered ring. In one aspect Y is a nitrogen atom and Z is a carbon atom. In one

alternative embodiment Y and Z are each a nitrogen atom.
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and R2 is Hor -COOH 1In one aspect of this
enbodinent, R, is -NH2 and 2 is - O00H [0097] In one
weedpsdoessnt , the operator, e is zero and R, anPCRRESENT023874
bonded directly to the same ring atom 1In a
articular enbodinent, e is zero, RRis -Hand R, is
[G998Hed laianetben gzmtl@l@ egzhognent itheyY anshd-semtaning ringympiety is

aI ?Qt@gay Eul?sgﬁlt% SM e %@3%34 géyéllgegk ?rm(&'?r \Aﬁl@'e% Yis a

catbby 6 @hlrfeog@mbm an@'Z:’fsQarb@nFiﬁlﬁoQéﬂ dRygeal smﬁg\dﬂﬁoﬁ;ﬂé &
is zero and R2 is -H &1098] In one enbodi ment of the

swfonyhiand thegetor§- -emiaied dietsrodyrkic ring eeidty is, opkeaally singly or
D- Phe a DL X

TSR i s fepRitetiigRy o FRMCE el -G

alkb%y) oxbalOMheneFN-NMj, SNOYI-CN, tOeOH, aﬁ@l arhidifd)t B ghel@pect
ring noiety is a six or seven rrerrbered ring, Yis a

whir fhggerangdtZapntaining ringrraoiely, is a§ix, pyen oa gighi-pimbercdrog,

thgpk{;%r}d He%g%ﬁéglb%_agﬁ:%tl t%v%tr%% ?cgr]néj 1?1 a(’r]ue)ther a geﬁzwhen me Y-

afd Z-coklating AR fibidty isGidR-dRemhdiCatd isend@stin @ niffogen atom,
represents one of the foll OWIulP -33 WD 2008/ 060552

theasnchsrugmorrrigrdepnttipagt ape sulfuporekygen rigghetgroatany {n

et R S
c&tbon Mok, N

[0096] - In one embodiment of the synthetic peptide amide of the invention, R, is
-H, -OH, -NH,, -COOH, C,-C; alkyl, amidino, C-C5 alkyl-substituted amidino,
dihydroimidazole, D-Pro, D-Pro amide, or -CONH;. In another particular
embodiment R; is -H, -COOH, or C,-Cs alkyl. In one aspect, only one of R; and R; is
a hydrogen atom. In a particular embodiment R, is -H, D-Pro, D-Pro amide, or -NH,
and R; is H or -COOH. In one aspect of this embodiment, R, is -NH; and ; is -
COOH.

[0097] In one embodiment, the operator, ¢ is zero and R, and R; are bonded
directly to the same ring atom. In a particular embodiment, e is zero, R, is -H and R,
is bonded directly to a carbon ring atom adjacent to Z. In another particular
embodiment, R, is -H, amidino, C;-C; alkyl substituted amidino, C,-C3 alkyl,
dihydroimidazole, D-Pro, D-Pro amide, or -CONH; and e is zero and R is -H.

[0098] In one embodiment of the synthetic peptide amide of the invention, Xaa, is
D-Phe, Xaa, is D-Phe, Xaas is D-Leu, Xaay is 6-(B),D-Om, wherein (B) is -H,
methyl, or isopropyl; such that wherein W is null, the Y and Z-containing ring moiety
is a six or seven membered ring, Y is a nitrogen atom, e is zero, R is -NH,, amidino,
C,-C; alkyl, C-Cj3 alkyl-substituted amidino, dihydroimidazole, D-Pro, or D-Pro
amide, and R, is H or -COOH.

[0099] In one particular embodiment G represents one of the following:
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OHH NHN\VNOH N~ ~2 NL NH NH,, NHOHN\ "\ O
OHNOH NO~NMN ™" NHZ OHOH jJNNCO NH \N~ %-0OH N
wa@axdsmss2 v Cl -34 WO 2008/ 060552 PCT/ US2007/ P2B83F2h07/023874
NO \N"-N ) NI NNH and N. [00100] A variety of
assays may be enployed-to test whether the synthetic

pept | @ Qi des of the ihtign exhibit high affinity
and selesthyigy for the kapps_8pj,0id receptdfs—long
duration of gn vivo bioactivity, and |ack of Mi de

effects. Receptor assays are well known in the art
and kappa opioid receptors from several species have
been cl oned, as have nu Qnd\ﬂeléa opi oi d receptors.
Kappay©ophoi d receptors asfwekl¢ as nmu and deP‘ﬁ‘ggywid
receptors are cl assical, éev@n ransnenbrane-ggannngg,
G protein-coupled receptors. Al though these cl oned
receptors readily allow a particular candidate
conmpound, e.g., a peptide or tide derivative, to be
screened, natural sources of mral i an opiohg:;kﬁ

I

recepi ap€al so usef uPnfor I'screening, as i "
known g/art (Dool ey %; al . Selective | inggnds
for the del ta, and kap pioid receptors o
identified froma single mxture based tetrapeptide
positional scanning conbinatorial library. J. Biol.

Chem 273:18848-56, 1998). _-JThus, screening agai nst

bot h kappa and nmu opioid EgEEpt&ﬁb, whet her bi::L O\—oH
r econfed or natural originy ¥y be 3
R & 0

N o}

\N °§—NH2 —
.

\N"G U /NV\Q\J)L \N«}ou

NH,
NH, K/NH
NH o N ~N
N\ %
” (/\( u/Y_\N A O\(o
OH N= oH
~
N—
NH, OH OH



carried out in order to determne the selectivity of

the synthetic peptide am des of the invention for the
whappacwsser the mu opioid receptor. [00101] | NP@T/US2007/023874

particul ar enbodi ment, the synthetic peptide am des of

the invention are selectlve kappa opi oi d receptor

agoni st s. Egsrp cy of synthetic pgpty de am des

of the inv égggzg agoni i a parti r receptor

can be neasur S a concent.qfion at whi¢
maxi mal effec? is achieved e press@@ as an
Pot ency of the synthetic peptide am des of the
i nvention as kappa opioid agonists, expressed as the
[0020GlentA edrienpad amziysoh)agebevelh;bleyc&f tbeest whether the synthetic peptide

determ ned by a var.i et of, met hods  wel nown in the
argides o %"?VSF‘%/ I gpiEhig ﬁﬁ&ﬂtm@tseﬁptwm 51 ¢ kogpeppiold
e@%t%:tept il %ﬁg%iﬁ}agotf%ﬁ LR biofivilyind %an of Y il @%ﬁg | Reéeptor
asmymlre WeBknawn in Gy ntthwad kappanapididateeptarofromfsearaledpecies have
Per raII Restri tedéq:nmd ece th Aonlsts
B)pngs 13 gpipld reeeplargg am @p1oid [TEesPEYS as well
asﬁ%@“"m %‘;’E&egr e i R kg, &1
pwmlmo«m)lécblrecmtmsaa%ﬂﬂaougtaﬁmmlmﬁedapcemis kéaddnddow arparticular

CAR A A ctor o BEPUAF OF DRSS APTIVARI, (ke pOrcEn S e

so{ipce Bf inafitnal B %R% %eéfom ko (d3A%Fbr E&@Jn‘ﬁ?gc 3 -Eh@é'll known
68(3):343-364 and references cited thereln.

in260 8t (BOABY CRCT ALISROGTiVO Bgands foy e hﬂB]delltén age kapparoplold
parti c | ar. gﬁ%odine ts,. thebs nthetlc tide am des

reS?P‘?‘Hé entifiod oMy sIgls xS %%11 &‘H‘PFI?% B‘P"%léﬁ?‘g’t‘%g

cdﬁh&hat@ﬂalﬁ@ﬂyoj Bi&s Enka3ad334R-5800098Y! Thid) s@béifihg aE%:srbst

mbodi ments, "t he synthetic peptide am des have an
b@h khmzaeandhaln opiblrecept@s, wihdtlzes otfatpqoalbmanwmatmbmgm, may be

ot her enbodi the s het.i,c
T PiaR Bt dternite R aD AT ae SHheie gERe i the
m@éntﬁﬁﬁﬂth@ﬂda?%ﬁm’e?ﬂ%%ﬁb pioRDRBEsIES. | n particul ar
enbodi nent s e synthetic peptide am des of the

[00A0HNt iloa paricelan ambodiment, tlnees'slthehapelabbmlde@fnh@ investipn

arp S@8c R Keba oo MfeePionabilistondBs BTy & tie s Qb peBtict

ardfle bsthe invERGon &4 m&%r Q?aﬂnbﬁlaf RICESIOH &6 BTheRLRaNt a
can have an EC50 t is at least 10 tinmes greater

cangentgation ahwhich hal mzanmpl effegt rsei@blpmi expressed asransEGsapyphae.

C ef er.abl
- PR A EERAITG per Bl BT o ph bPRRLegoniss.
eﬂfr@s@édﬂis the perebntas rﬁditlimillﬂﬁ)fsémélﬂe effect Edabeetdr@sifed thyaivariety
about 1 nMfor a kappa opioid receptor, and EC50

of/mptheds well spewn By the prin Sae fiexamplg, BndahdF etaalmll9% iPoteat

ABH&?C?&% 1véaﬁﬂr 0§F Jl'flﬁt é)ﬁ ?ﬁg)velrs :(%R{)farﬁeceé)gp ég‘l 1st, e Sci. 65

ar e Syn I'c pe
(1<6f) 168894 mnd K unedt V et al., Synthesns and Evaluation of Novel Penpherally

Restricted k—-Opioid Receptor Agonists, 2005 Bioorg Med Chem Letts 15: 1091-1095.

[00102] Examples of such assay techniques for determination of ECsg values are
provided below. Many standard assay methods for characterization of opioid ligands
are well known to those of skill in the art. See, for example, Waldhoer et al., (2004)
Ann. Rev. Biochem. 73:953-990, and Satoh & Minami (1995) Pharmac. Ther.
68(3):343-364 and references cited therein.
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are highly selective for kappa over nu opioid
receptors. In certain enbodinents the synthetic
w@epsiodssam des of the invention have EC50 val BE€BUSZNT/023874
the nmu opioid receptor that are at | east about a
hundred tines higher than the correspondi ng EC50
[00103]es It eqrtain partiRulppembensiimeats the smthﬁtlc peptigeamidesiplthe
odi_ment t he,synthetic. et
i SR Rinia o RSB BF oo REERS offesthen 40Gho0g mM.
Intdiidr epbRdient £ @t syalhietié péptideRglidave bBE;NofABRthd@dut
t he correspondi ng EC50 val ues for the kappa opioid
1000 98 appaaipieid meaepios pgonlftthelnsvéllll&mr\nmlapdunemh ¢he synthetic

PRt IS nREPA £ oA SE el phIIY TS khER prial sBfmper

agoRRt. fIRparickRPBAbO@IRhE thé @ﬁﬂmn@ geptTdéUdimdé@oﬂftﬁé trvertied
enbodi ments, the synthetic peptide am des of

havn\ae HGsopf lesstharEdBmt | & nidslesstt aft ebaue P. Lt pordpeshamaboyng. 1

[0r the, nu or,_and val u
ey AT 428 kit A6 enBl On g ehorlon E0n 86, 1B,
codiftiinds Jf the FdYbgdihg emBodihREScAnARe abBUL, Balii aMehn rlotti‘m&s
kappa opioid receptor. In another enbodinent, the

gfp@tﬁt foz @Inay angl sdelatapioip serepige thaniferca kappaleainid easemoB0 of

prgfetibud ifsst 100 Biflcs Breldr, i st BREGaIR)aPlefst 1BOGHRE 2R

such @€ PirQhstarRe, dn0EC R ofl &st ehaBRbOuA KMTEPA Rippaldpibld Bdceptor, and
Anot her property of the synthetic peptide am des o
E€Chealugy @ngieétﬁr than aheyt100Q RN} s aany epipid rgeapbirang agieltp gpjoid
reicé}{unﬁi tion of the cytochrome P450 isozynes. The
ochrone P450 isozynes constitute a | arge
[091e4r f anphiyicolar fabodimehs) it eymh@icgieptde irkieobBihkligvehtion
nmet abol i ¢ oxi dative inactivation of nmany therapeutics
arg highdy seiective fonkappogr asberoidpeneplss o bigegtamgerabodiments the
u
sﬁxﬂ%@g ?Eét?de t(ls}gge mg%e?c%rl lya’v[: K P%’ vﬁﬁ%srfglﬁgl#er Cﬁgld receptor
thal &e at khgnbad athmnaﬁedayﬁ@aﬁgmmﬁ%@empmdmngacw values for
nonooxygenase systens.. [00106] Over fifty different

the PPRANRIMHE reeeBIPT %&%@&am@%@ﬁsq thPrihetis peplie amides of
thd ﬁ’rl‘/\%nggjﬁ Rave! B3 vhluedtdr g‘ﬁegmtl %ﬁl (il Fe%e&f)lollﬁg@ﬂ'e QY188 365G

at edness as assesse el c aci d sequence
thbomntimmes hidghet thab mlmllmntesmﬂng EGg vaykoﬁhrthmbadeBﬁmid

i SO s in n cells are the 1A2 and 3A4|soz
reamtﬁ%ﬁ agagy,:@g selegivitystehe Sieistic pepidemidesea the ipgention

1
iU bRt & attbiicr SR fof a'fh o RAbctfor Aol Rupillorfbid
recgpito HFloweinp4B ulas @nﬂnmisnemsy tHees ynlhsedi péptida apridds@figheng
.the.tine in \vivo a nistr whj ch an
inyeRtigochaye %Ctéwé\éfﬁtqf §f‘iaéﬁﬁ a(bﬁat @Wﬁ@f Lfle fﬁgwptﬁiereceptor
amés%mlfes biRsd MUSAIRR0 nd1, HRH M SthBEIMbddimBhS @ess than about

prolongs the persistence of any co-adm nistered
1.0mM,apeven escihapobmud OttHaM fos teuksipee ppioidoreoeqitatatlh @anothgr

et Bene e garticalar Syhihetid Sepide amide A have B oFidss than
about 1 nM for a kappa opioid receptor and an ECsq of greater than about 1000 nM

for a mu opioid receptor, or for a delta opioid receptor.

[00105] Another property of the synthetic peptide amides of the invention is their
characteristic property of low inhibition of the cytochrome P4sg isozymes. The
cytochrome Pysp isozymes constitute a large superfamily of haem-thiolate proteins

responsible for metabolic oxidative inactivation of many therapeutics and other
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adm ni stered therapeutic to persist beyond the period

that is optimal for therapy, or nmay cause the in vivo
w@omsmatssat i on to exceed the desired | evel s orPGHIUB1097/023874

tolerated |evels. Such increases in persistence

and/or increases in concentration are difficult to
bigastive gempgungaabsudlly, they agk as tprminalrazidagesaipangigomponent

Therapeutigs.that show |ittle no pi nhibi.tion of the
cIGERO ARFeb it Bog RIS ok irol KN R! Pive
mbidox ypéiaSléystdms. Pr obl em and can be nore safely

co-adm ni stered with other therapeutics w thout risk

[08106d1 f &xver fifjy difterenticytoshromedisd iserymsa have baga identified and

S PEET Y Bire B450 (PG ARbirefl 55 SRt Rale g AF assessed by
nRTERO &L d8etfusn&@f honio Sy MBSt aband@P hinbeg MR cRThRImd IS,
invention show low inhibition of the cytochrone P450

ispzyoey ieBumen edllsraspdatling @éw@mfén@mﬁgh ispaymes 2B6,
2L 25 46 SR G5 R DBl iRt SR Bimpssgion of

adn$ifEFRBthatapédiRs 2 Mrilel ifhi6 RIOBQT tHedykGUASomé P,s§ BBBymes may be
enbodi ments, the synthetic q[i)eptl e anm des at a .

usefn eprotangingrthe imeafigningHvovadramdstiaeam dutieg whih gm effective
inhibitiop,of cytochrol P4 - SOZ . CY .CYP \

ccpbylrdlblh BF sy A PEpIE alia of PRENTE Ry peuaifll ' abo

prodongé tieipersidtice A€ aied @dministéte € tHeepalti@tdrapouatl tHd? isvbject
show | ess than about 20% i nhibition of any of these
to®xidating Sreygsomedysoy ks inpigaseia PPrsEFENCcE SigyLause the co-

T

mhyBduse thedh vivo @nyerdfatibh &sexceyd dellesired 1E¥EI ol ety tdérated
[00108] In another enbodi nent, the synthetic peptide

lexgls-gRuchgncrepses impaspistenss and/qrrncregseeit qopeenitien aterditficgl to

e o el bt v, of
o<l hubGey B R0eAR0 o R, SRS RBYISS el tafiyflor no
inRiIbRAE DT (he/RATHY of the@WROCARINGOR, 56 Rozwweastdoatot hayecthisi pdeential
am de at a. concentration of 10 uM after 60 m nutes
PoRiemANdi IR beimate paiRkIForadpripisieresk Wik pibsr therapeuunywithout risk
oﬁgﬁkﬁﬁéfh% rﬁ’cg RF it Ao 1R col fnih e thRpYRR tompound by
admnistered to a manmmal or a hunman pati Bt at &
tht betoalrentei Rya ibozyafef.ect i ve concentrati on exhibit | ow or
ntial |y no penetration across the bl oad-brain )
lﬂ_ﬁiﬁ'ﬁi o Partichj35 SmBpfigiea A B BHHEt pRBHIS 3aifee! the invention
sHgl SHARABARARIS SH6Hie Pho 30 BAA (A RARNE Cjochliftions of
thangntbetitgieptde amides,swhitesothers shas efsketiallysmenhibition dfulans
anqd ot her mammal s. Kappa .receptors are also foupd in
cwwijrwaﬁwp 15&&1’1?1%%%%5’5%10 tcw&%%%alsr Zvaaﬂl%?rgb? ments, the
syRBletiP Pepiitle dnhidsaS LALERRHSYBPIEIHI ABwALssRRATAE3AS0%
infla tory responses, while activation of the kappa

inhibept drcytdchranieP 56 Bozyna(S¥R1 A% €205 BfR2E9sr N EP2D6.
S RSB SRRl R 3R SR
sHfw fefethh YISk DO% nhBRiAbTaRY 8f Be§dcy@bchrome Paso isozymes. In
very particular embodiments, the synthetic peptide amides at a concentration of 10
uM show less than about 10% inhibition of any of these cytochrome Pysp isozymes.
[00108] In another embodiment, the synthetic peptide amides of the invention at an

effective concentration exhibit no more than about 50% inhibition of any of Pssg
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therapeutically effective concentrations exhibit

little or essentially no penetration across the
whb@sdetssai n barrier and therefore m nimze orPEWER2007/023874

conpl etely obviate the sedative, hallucinogenic

ects of ma ot her a agoni sts that show sone

CRMAL Y PR0 A VB Y or OF 306 Wb mymihste peptd B o)
t

cof B 35h BT il LGl gLl il S picropqes

[001699d- Thakynthatcrpeptidé amidee of dkiimvenfion Maep adsinptarsdre a
concentration to the concentration in brain tI sSSue.

myamal e bymanpigniha grterapawsically effective eorp?ép&r@tw@ eémba*elsw or
e ph RRIGR AR EUTLRLELT ! Koo e b

(heeimaési fn&ird:hhhgé]a‘bl)t Reergadnb hekappapegptads) aradisaibuted ihr ai n
than in plasma at the tine when geak pl asma
peemh%rehmsa@s, Hlyding thg skiagind spmatic tgsugg, s well ag hervigcera in
B(?o ﬁﬁﬁmﬁﬁ; el% é’%to‘f@g‘e%ﬁg%ﬂﬁﬁ%tthgbﬁ tAa?vatlon
e nvent it he bl ood-brain barrier

of tBe kzhfpa rréttepm)rs)fn ;iehl@hdﬁstessnesqnausee duppressiunhofeain dnd
. sedative effect and the dose required to achjeve. an
infammgtoy gesppnsestWhilgractivation of dhg léap@ﬁ deCSRIgEY in\hae uafrocauises

seﬁ‘fitx\l%ae? Gisafi %Eaé/qarlsoslgéd%l @%rg'a g% hﬁlﬁfcﬁmﬁfx Ilr<1 certain
goni s s can neasur ed standar assays well Kiown
emlmdtnhaae, thé sysithetic peptxdd‘zﬁnﬂest of th¢ ﬁﬁ&ﬂﬁc}n wherpadntintdred at
enbodj n&y} ts the synthetic ptl e am des _of the
theRPRINCARR e TSV E CaRCepiBiTs SRRIUAIH PLeSEXRE RO pRBgUatin

cgr% 5 %B?@B&% b 5ddqﬁ§reo(§‘§ rrﬁ:-l%gzef &Hevehl coft l%{e@)géﬁ\ﬁate the

ect n particul ar enbodi nents, the synt
sefetpre, Halwwimogesic effetth ef many ether kzrpph agenists tlEDﬂﬁ)w soma

sedative effect t is at least about thirty tines
PEOREAIGHASTOSS K bdﬂogﬁrapfg%agrlg effect. In still other

[08TRRd1 GrRtSeful Hl%as%}‘é'%hﬁ% eSteREB L&, ﬁﬁ@]sgrft etftf pe{pﬂ@e amldes of

i nvention have an ED50 tor a sedative
thatinveetet crabothe bidofltbrainibaseer ihthe EDEO0f th@pead{rpl:anml geS| c
ef fect.. EE@V\D 2008/.060%{2 PCT/ US2007/ 023874 h1001131]8
COnRENiFATPRLY ¢ (FRBCRNFratien in; Graindissye, dpiparisuiar elRodimegiss e+

syht}\%tlb Ytiel R dEN3 8 he AN efSOWAQY admiARAAd %8 dbd §Cdbol3 @

ocormtl on-reduction assay in a nouse at |east about
mgkg, exhaEbattlbast ERA0 a dive fold ls\ymdmecemtrapenpof te samthctec pe@tlde
ssa in a

ffect
fis I it it ok s ife Bgaien sEds pRERE endbufa RS Feached.
[ooinh ARty NidTal heasRRIV R x it Qhid thé MmthdieRplidN

woul d be expected to cross the blood-brai'n barrier is
amideydldbel lnvgptuom@rosﬁethb binod- hmemrbeamr li§ the ra,tax Q,fébe dcﬁsetrmaured

oyt 1 SR TSGR AR e ot Foafindd (AR by SR ataiBesig OB, The

arfafleS¢ AN sedw@NE Bt AbS dppa Eébe?t%f S@hila@EPBE kﬁﬁﬁtrécepfd?e
synthetic peptide am des of the invention

agohistsaqae beinscasiipd bylsendard aswaye eetl kaowo mtstl@xerwfmknll inothe art.
[Oﬁf nt III? lp!n)(lc{}l%r grgi)odml)énts the synthetic peptide amides of the invention

have an EDsg for a sedative effect that is at least about ten times the EDs for an
analgesic effect. In particular embodiments, the synthetic peptide amides of the
invention have an EDs for a sedative effect that is at least about thirty times the EDsg
for an analgesic effect. In still other embodiments, the synthetic peptide amides of the
invention have an EDs for a sedative effect that is at least about fifty times the EDs

for an analgesic effect.
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penetrate a nonol ayer of suitably cultured human or
ot her mammalian cells. This perneability paraneter

W@ 2008l06056X pr essed as an apparent perneability, RaEpps2007/023874
representing the perneability of the particular cell

nmonol ayer to a conpound of interest. Any suitably
[00413]ur dbkeotherramhiodsment ethe symhmmmndwnl gofhe dnveption have

DR PP Seeliv G0 TR Prbrbk Kaufy o S B R oo

teh iRed O EDsoWT ek SyathetibipSptiierapside foraa ranhl@ésﬁ@éﬂf&;t it #@rithing
Caco-2 celf line is a human col on adenocarci noma t hat

asg@)ninmemgg@d as a nmonol ayer culture test systemfor

rm na f r pe bi 0
(OBt Lt eRERE BEfeRRIEAEBR LA ST acprige
arhflies 6¢/tht hﬁtehﬁorp%hlddﬁ e fedlebtodrods ke bloY@DEdi® barkiay B plovided
Papp of less than about 10"6 cmisec. |In certain other

bxethb@@ﬁmlvm%perm@blbwwheqsu% theesynthgic pentide amidestipte a human

hnve |on have a th qu cm sec.
cq i W or el et S8 of APReRBf e S
condbhlffionf It %dlmylﬂﬁédlﬁﬁm@t thad sﬁﬁﬁalc peptiad Sndides of e Kvention
rat reaches a peak plasma concentration of the

atgherapraticallprsfavratecongeritigtionyrihibihioni eressentiplbyge abibbue a
f fold | t k
poselSiga el AT P ARG i lehaolal ot ofieR ol M B s AR

périRaBiNi fiedrhEre PEptHett pRRicdeas aﬁfappehemlpa»tﬁéubump hgye at
| east about 50% of maxi num efficacy at about 3 hours

repessentigrihe permeabilighofghe partigelgecedk mgpeayer o agempowstd afhe

1n§é{'n%k h %1 gﬁz?q‘fl% h‘gﬁlﬁ@ﬂ% ﬂ'lg(r:ﬂrgael%ﬂrcgfel Y%Jrlﬁggi&élg %anlt{%eu?@da to determine

itd ﬁétﬂ{éhlblﬂfy fox bipbiticglad cothpaghdl o siiterest, Alticaigh @amﬁﬁ catl:nhésrhre
in a mmml, such as a human. I n gne aspect,
frequentuped fﬁéﬁtlﬁ PHIPESe dier Hutange. dig GRGooh C‘?HF ll%ﬁcnsuadwrrtanefplon

ade%o?zfrmh?nﬂ% Ittlé {)eo ﬁs%o fag’é nl%ﬁ]ygpgﬂlﬁlfr% eglas§r¥te?hfo? Hétgrmmatlon
omaﬂhbdlﬁe pamldiblllty tovaindd d‘lmﬁp(mﬂ@e@ﬁ thé hﬁ/eﬁty(m Hﬁtclenam
pept.i de ami de has a duration of actiqgn that is at

emb%@{nea'{%o‘ﬁlﬁ symbgtistpepEde amides of the ARYPnEPN Biyec Prosdf less than
I OShih o sty oder e@aﬁéng%{“?edﬁ Lo2ARY AGE the

invantionchivaia Pag o bdss thaa abyunt tdmisq@eptl de am de has a

n acti.on t taout 90% of
[Q%aiglmﬁﬁ@f? P@ge@m&f“ %fﬁ%‘/né‘t?é“f PC%P i 9 ?Sr%fttﬁ‘%‘ﬁ‘o"%‘?“o@ 3 a dose
o e R p e B A AR SRRl peryie
amcdei and ekhibits asleast ab@ﬂaﬁimﬁd&itlo@&%omtentﬂﬂommbmﬂf thamsuch

hrs ost adm nistration of 0.1 ng/kg of the
p‘?@‘rﬁ nﬁ%‘B’ﬂ“&% ani de. [00118] In another

[odiRed rIﬁ%othH‘é%nM&‘ﬁ%@ﬁt' @R sPAB¥idSSDiige PRARIIRE afétlh%hon have
conposition that I ncludes a synthetic peptide am de ,
atdeaso nbidut §0Peoofamaximiimt dfficadya ebout 3 hours post administration of a
dose of about 3 mg/kg of the synthetic peptide amide in a rat.
[00117] In one embodiment the synthetic peptide amide of the invention exhibits a
long lasting duration of action in a mammal, such as a human. In one aspect, the
synthetic peptide amide has a duration of action that is at least about S0% of
maximum efficacy at 3hrs post administration of 0.1 mg/kg of the synthetic peptide

amide. In another aspect the synthetic peptide amide has a duration of action that is at

least about 75% of maximum efficacy at 3hrs post administration of 0.1 mg/kg of the
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enbodi nents and a pharmaceutically acceptable
exci pient or carrier. The invention provides nethods,
W@ oimpo6is52 ons, or dosage forns that enpl oy andPOF/US2007/023874
contain synthetic peptide am des of the invention
that are selective for the kappa opioid receptor. In

symehetic paptide asmigedimeparticulamaspegy thennihetip pentidganids biass

of ..t he. i nvention, exhibit rong.af f pAi f.Qr
o agorLSt s Bl B Mot ocRe SE AR I el Beklal e T
adfRiRR&aGHN 6f 0l 1 MegiePshe spNdt Rl fepti OMALR] Iha PpeRifil As@e@f the

a conpound such as the synthetic peptide am des of the

sYnFhetiAPERHAe ameide fies prrpiercefaction thay isat daspt 2boned5% of
APPSR ctienfioy o
R e e PR DT e G ke PR SRR popyee

adldel ve form of the conpound. Pro-drugs are
articul arlg desi rabl e where the pro-drug has nore

(00418 atin engfhesrembadirgentiip inysakion provides p pharsspsical
el RRRGhs e SRYBLL Bl s FERRIAE Gap8bsie shove

erdBedimB RN @hd a pharthiiep@ically acddprablaiktipiend 86 aitied €fhe invention
di sease, condition or disorder is any disease,
prowifgs medwdsrcompesitigns. of Hasage sorpisdhas gmplyeangforcppigimbl e
. . vall 0 OpL O] .
s er B bR Aot B SRR BLOLE SHEERE B e kilfia
redéok dpPartivolapiethbbdmesnts) theagnthesd peptidaamidisiof eedintdition
kappa opioid  receptor. In sone enbodi nents, a
exdubif p siong affjaisy forike kappa epiord rgertes andrhave 8 hghypoteney as
y jde.am de of the invention can be chosen
kz@%ﬁ;ﬁfg@&ﬁ# %‘lcgﬁ%é&gls@gﬂpl etely prevent or cure the
(0011292 s & proedai of acompoutidssuchias thelsgnthetiepe peidb anhides of thea
.particular dose and route of adm njstration of the .
inygRianencludep BRarmageusicalieacseptable dervaives Binichaipgs @fmpystration
e Bt BrEh HnHER Y B e Yo SHEIBREIAN TR form of the
coripchidd] PAs dugpsdrehgarticularly’ defsfratede mhereathe prd-drugthas more
"sufficient, anount” of the synthetic epti de. am de. of
fatVﬁ@geeremrP% A flassahs actiye catrparRd with révabes s BioavRl=EUILY.

S%??@{ﬁ h&tlabillar f%h IH B?r{i‘i%ﬁlaf‘ﬁ%m*ﬂﬁti%ﬁer apeutical ly

tive to’in , prevent, or treat a synptomof a
[09420] c Asused hseeas @ kappsapididrecepamaistdcated diseasd, @endition or
effect. .used herein, a "reduced -40 2008/ 060552
dispree IS8y #1563 35! “&B‘s‘g'd‘%?ff‘geé%?ﬂﬁ‘sdﬁ%ﬁ“&a %rrffeé‘fa%?e by
analigest £x (0@ rdcEhtBf. Sintdhed £ &h InfHat idéSEedésbf
ac:orrt;i nat i o%?h lar kcglgppa cr)lpi gi C agoni tn, slﬁ\lgﬁﬂé\s a ®
theyinvenéibn eregeappa dpioahiedeptarfagohistsithat @ntivadmtheiksppaoopsoid

t han ul d be ordinaril rovi.ded to a particul ar,
roSEPE N oM TRt g B dath AndTgi L “gpifyfation phtbe
sAfth@Rtpepide 4MiRle P RAHNG Lo REn BOSROSERBY G LiifiGian 48 Boffletely
chosen such that the decrease in the anal gesic or

pevegror cheerthpdisedse, wnflition oofisphier. Inortheriembodsnents a particular
d@ﬁ%?a@ﬁ%?alglly %f Wrés?rg}igne of t?le\élyneti%tpcf petpPlge gggcféco?%esilngeemion

chosen by the clinician ameliorates or reduce one or more symptoms of the disease,

condition or disorder.

[00121]  As used herein, “effective amount” or “sufficient amount” of the synthetic
peptide amide of the invention refers to an amount of the compound as described
herein that may be therapeutically effective to inhibit, prevent, or treat a symptom of a

particular disease, disorder, condition, or side effect. As used herein, a “reduced
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the decrease in analgesic or other therapeutic effects

of the nmu opioid agonist analgesic are wholly or at
woeasesartial |y of fset by the anal gesic or ot P€r/US2007/023874

therapeutic effect of the synthetic peptide am de of

the invention. Co-adm nistration of a mu opioid _
dasg ool smumpinig émmst@aﬂgmm@mpqmdaefsgsﬁp ﬁeioise:wp@btwm used in

i.de. of the
ciiiioR vl g kil Rennth i BF & et neBRRE R h e
inOéntionDR 16w thad W@uM%tdrﬁﬁaﬂm;ﬂ@1MoW artiél dFpaQent Ofod the
agoni st anal gesi c conpound to achieve the sane

purpeseab eeducingeme o mozgeside pifedieef the semppunda dhsastieednetion

de am_d t he nu [ 0| I
e s D fabihe et Edn SR RafecPOBT b3 ARRPERR St of e
cdh@cRing is arPAtRETRIIE dbmprniYe ﬁ%@ﬁbﬁbﬁe&eddc@a sids effect(s), where
conpounds, materials, conpositions, and/or dosage

thf: dpmasmn enalgasic ongtharitherapeatis effpess of the suhepioidwgprial

rrent | t abl e n S
1ﬁ are YVR(:ZI ar leazﬁ{ %lélpy ﬁset}%ﬁhe anélg?sut, Pfc' étﬂg tpgrapeutlc
effdc[ bf @k s Pithetd peptige EmiR P @Ebslﬂverﬁfonoﬁlﬁidrﬁlﬁmml&ﬁéﬂ DG,
conmensurate with a benefit-to-risk ratio that is

opieidagaribl anatgepiccpmpaeefl with a syrbietiq paptide amidg of theinuention

] A} used. h rein dosa r.efer
B aFEap pyoliiCey df aBhil o SR ARTs bolngrfPal sl dose of
thk @9ntﬂetﬂﬁf§dlghdel hildel andioy kil oploidQivalist hlgdst d¥enpound to
treated ach unit may contain a predeternine

achigyatihe sameftherapeusis eéf;eﬁtt asathighesdpsq %féhmmxgl@etr@ Srpidsmmidy or
thé%# Cgé? a%oﬁu?tt 0%#‘%30%"28“‘%&?'35 &gtg}gag&igt ic

assocratron w
[quM]rraoaesbuse@ aérema rphagfaceltiCalBpRetptatilat iefdts todonifvRinds,
dosage unit fornms may be dictate by (a) the unigue

matgsipk ceunRositions, apf/or dasage forps wiyahargnyitbin the srope ﬁEI gound
mgglg E?gr{lﬁﬁ ﬁtulxt‘rinﬁlteaé Jo%'fct?‘&ﬁﬂ‘iﬁe tls%és%?thu}n%n ‘%Emgg R PYfifhals

i oNns | nheren nth

wttﬁdmcsamle Rxicitye lriagioh vadleeiereaporie Oor cnlmmompusanoﬁhe
dosage unit is often _expressed as wei ght of conp

ccsemereﬁvr%te Witih beeefithio; flsfkdﬁt“P that aﬁeftsonah%e far the r@?(&ﬁ%! cefldltlon

b&HgR per kil ogram of body weight of the subject or
ent (ng/kg). Alternatively, the dosage can be

[(lﬂ)lm]es Serlisad hetetn, ddasapd uat” refees wanpinsicdl]l piscratei unit shoeky as

wei ght per_unit time, /k/da .in parti.c
uwt%gg%sag%ﬁ% rRamICHlms "Fiﬁj‘?g ‘H%/‘%‘é‘?'h@?he\}{?ate?hé Cg‘d‘s‘,‘&d@ay
ol Ao ATRE o aﬁ{““?"%%‘fac PR mihd)
cacwdate e produde the desll(edwmwag/):ffed?ﬁ(sb optﬁdmz\l‘@ 12 QOCE06D B2th a

PCT/ US2007/ 0238 4 to cal lations, .the dosagge
pharmagguticyl sagiese he speg f‘F&Hﬂ’éEortt dosage wyh{nms mﬁaria e diipted

b} NAlthd HighH @atRBrisBesSof th@a e cbﬁ#)f)uﬂd‘&fbohig@@% d the
0| ntment "applied to the eye, e the centration

paticdentherapelticreffehetofterachicatd, and (o thxhmestsed islerent in the art
ercentgx\};1 of. the fornmulatio
of compounding such active compound or compounds The dosage unit is often
expressed as weight of compound per unit body weight, for instance, in milligrams of
compound per kilogram of body weight of the subject or patient (mg/kg).
Alternatively, the dosage can be expressed as the amount of the compound per unit
body weight per unit time, (mg/kg/day) in a particular dosage regimen. In a further
alternative, the dosage can be expressed as the amount of compound per unit body

surface area (mg/mz) or per unit body surface area per unit time (mg/mZ/day). For
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[00124] As used herein, "pharmaceutically acceptable

salts" refer to derivatives of conpounds wherein the
w@arosisosspnpound i s nodi fied by making acid or PGEES2007/023874

salts thereof. Exanples of pharnaceutically

acceptabl e salts include, but are not limted to,
topricakfonmulgHorsy Gierlosagecien be gxpresssfl iba FlapnerdBatdseenveniional for
th%?foﬁrﬁhﬂﬁén kaa Ae fedif AL ﬁBbc(?y ?fa(llﬁt?ne&l?gpﬁ%h 96 fhe'e§E! LS the

such as cart I'c aci
caatraion bf b@rﬂbd)uhd iaclgefotablatos &l dxﬁrdsm| adAgetdetage of the
conventional non-toxic salts or the quaternary
HPkm salts of the parent conmpound forned, for

Oﬁ)ffﬁp | 2}5 JSE(? mrg%n“lghoa)ﬁlngce pgﬁlﬁpz{yc%)ot sﬁ{sg 30k tto%}igg‘tives of

ance, such™conven OX C Sa

camisdunde whbreifthe padertecbmpouadis modigiad bg nikirpSackl/6itbasés salts
hydrochl oric, hydrobrom c, sulfuric, sulfamc

thefee§ pheamples of Rharmacgutieplyaceeptable salts dnclugeq b!“ﬁ’ée gef) lingited to,
m‘?x{e?zﬂ% n?%iﬁfcozmcpsra%‘ r& Sasl?é:}egl?lués%%g? 4 amﬁl%g,tzfl qh or OI‘%HHIIC salts

propi o succl eari c,
oft @idi@rdsidues suchiag cax@@ﬁﬂt&ﬁcﬁ.‘ds anp alielikce. Trel pfhhﬁnaceutlcally
hydr oxymal ei ¢, phenyl acetic, glutamc, benzoic,

acsaptabloisles inglyple Hheiqopyentiopal oattexig 5alksaithe qyalgraany @mmonium

s o RN B oI HRRE Tt e, P A RlcHOrb L G

oigayisiacldegFesinkign; amhtoabb@t@ﬁhltmnabﬁc spltscipelndél thoye derived
nmet hods known in the art, e. di ssolving the free

frap inerepris @sidasyh ashydekblosis, lafdr@hf@msfe sefyrie, a'ﬁ _

oRBRGR, i RE R BNESeg AL SR GRARREAT o b hch o

ackbit opidhi¢ssucainid) glyralie tearia lhotic, ﬁxane,pmdﬂoe cisrdd, tascmfrbxa,
synthetic (gtl de am de can be formed from any such
pm% RaleicahyHex HBPI§ gPhenYRes!ica BIUEATRIC, bergpie, S@}lcﬂtﬂ» pulfanilic,

2- aU&S H%H%lc %&HHF toﬁgﬁesgff@rﬁel rﬁcth?ne@&‘l%dlg eetha"i\@dgﬁlfomc

havi a ca i C acl t’he presence of
omlmhaemmmmdldsabﬂxq/theshﬂiet ihd:se pbgselogfoanyma:epabtecmm ate
anion paired wth a atlonsch as di.um or

Pisatrad &y mmateadsikgRWn & 2k F§; a %Séﬁltvr aﬁqea émws\haﬁ@s with an
e RIS h'AGH '1r9 eoll AEdholEbY neut'raﬁlzﬁﬂgﬁa ﬁé@éﬁ&?}&h@ fcid anth an

pharmaceutically suitable acid su ,
akkalli metd] Gasc2nth ana hysd«amhmroﬁlt}aamamﬂaa‘ bud, mqﬂxhﬂnyaceutically

oSSR 1SS e SRR P S
aifftichvingieRheiSacAi ERE X both HGIAIrUGA! FERERSHbIES bebride

associ ation wth the peptide amde. Particularly
amuiethabing ah;pcb@tybs agfl goappowap as thapeessueehofyphaahasutidallyh
@H} ve arlabl e. actlwgy or h drates which are
¢ “P% O‘B‘é&ﬁa&b XYIRE agion RAFed BB nF‘b‘i %\ﬁsﬂﬁlum or
p&qﬁﬂnd}h%ﬁtﬁcﬁi | Qihiladly %@@Mﬁde%lvi aAGHARS ﬂ*ﬁkﬁor{}hg g%ay,
a synthetic 42 2008/ 0605 PCT/ US2007/ 02387
1rptéptprasencamf dehatmashutocatly anitableacid siahensiHCls form asalt.

GAARE S B SIS o0 B ehin ol Bh F R
pARRRNANE B aCdoyifbiditioh 0€a pbﬁtmé%ﬂhé withlspRead hblRuley which
yields a complex of such solvent molecules in association with the peptide amide.
Particularly suitable hydrates of compounds are such hydrates which either have
comparable activity or hydrates which are converted back to the active compound

following administration. A pharmaceutically acceptable N-oxide of a synthetic
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anor phous formof a synthetic peptide am de of the
i nvention can be any crystalline or non-crystalline
wo orosi0afssa phar maceutical |y acceptabl e aci di ¢, POERESI07/023874
zwitterionic, salt, hydrate or any other suitably
st abl e, si ol ogi caIIy conpatible formof the
pespyldc h@mdecw%\ébpmwnam daingds swahi agpmpeund svherpiie heingiFogen

The.s m des of the invention
bRy OFAd S SN fy BERERABART 00 OF 10 eeT] bne.
[oﬁh%]compﬁ riﬂa@élﬁlcﬁl%nadceﬁthblé%rﬁfhllﬁfdc @etriovithi@em@stalline for

the synthetic pegtl de am de in a pharnmaceutically

amepbpesaliorma ofiaisythetic popbilp pmitle of the isyentioarcan be any crystalline

R BP0 5 BRI e,
sdlt)BYdraRIbe aﬂjﬂbﬂ\eﬂﬂutabg sJ%Hlek pﬁ?s@lb@w@llﬁ@@ﬁﬁdtib@fonﬁﬂﬂll?eg]
i

In a particul ar enbodi nent, the synthetic peptide
synthetie peptide mﬁpacwmlagwthpe@@ptlm agom st. In another

GIRTE S S BsHREP Sl BEC 5 7eatBh b o BBnR!

plfarkaeddicileeipositiohd) Tl’fé&:oﬂﬂiobx@xﬂhs &dn m51ub¢ 8 tffédtiveapduatd of
such treatnent or preventative. Certain synthetic

thesputhetic paptide amidgipa nhprrmcautrl@élwﬁ%ﬂpt@w ugpt exgipiepieor
el r}\e/rg@n%g? it %1 P 15 ?{}? rc%n‘éf rrlﬁlu%{ﬁg SRV éﬁmﬁ%ceu%cal

er apeu Iy effective toses
ccﬁrﬂﬁlisaﬁinsﬂlfe% bﬁllg&@@tﬁﬂd&ﬁhkeamh@bemof@me prépdratedn. can be
ti non-toxi ¢ substance suitable as a

%m dn tacnartu:@lar gapodimeat, dhagyreietie ppRtiste; anaide i akappp opioid
retcE@Pr %%)\ﬁﬁgt ozﬂloth%&J E{nﬁpéhﬂleﬁfé( gﬁeto%/ﬁﬁl; ﬁe?{éqtgd%\r/va 1@@{ &% a selective

are no
kdppa@ptyid Rcyptoy 1guaest- Theeytget Sikd cancbe Puppp beeprobiif the patient or
saline (PBS), water/ethanol,  water/glycerol

syRagch iy %Q?F‘lﬂf §'éﬁh treA et /Op BrSyERtAL Y& n%elﬁvry utthetis Pspijdecaraide
k%%%é toxd re%gﬁ%} SIENY e tﬂ%: fiRBion zﬁ@ e%fs)}tuaék g bhd RSttt

st ar tose, ucose,
o Cbﬂlscﬁ&ctsmagnmwmaﬁyeﬁfeahe dopai yV| nyI pyrroli done
Pvgi citric acid, tartaric acid, oils, fattg )
| hargaacsutichl exqipieRiATCarrex £ %%arafcomau fe, popstoxic

Slfﬁgfa‘ﬁg@étﬂﬁble[agg]\%mcle-ri*&? dBMFﬁE%gﬁth&?é ;?%199% e #he

according t he I nvention can 'ated as a
invieninrd , Smmbiesarxbupobntsrors:ameds nlolmdegebut aremot Rorited x@ Bjeride water

R ST G I %ﬁe%maml
BUBREESAT b A0hl, 02y O By GEBIOR s

catglswanll akaohmlncaibqnannath:)dd:eihlh)sémmm stalsthhlaetssep egldcei;es or
ranul e ssed into ta

tionall e I et

6‘28‘#@‘@@“‘6 S G ag es@ﬁ‘bé‘l‘if"é‘%" B?IY§I9§B’ Gorfen(Pé( P), citric
aJ:xH Odftic @ diRDtaRY SutsBiAc&0 WarbsbrRlistie ﬁnxthfe@ loF GRNbSthe

diluents, coloring agents, flavoring -43
f(ﬁ69811g)60552 PCT/ US2007/ 023874 agents, vvet ting agents
[(@ﬂgpfg n’ﬂ%ﬁﬂh%%%aecrehﬁca‘f %raetpggtltog acsc%r(Ymg fo {he mventxgn can be
formulated as a liquid, semisolid or solid dosage form. For example the
pharmaceutical preparation can be in the form of a solution for injection, drops, syrup,
spray, suspension, tablet, patch, capsule, dressing, suppository, ointment, cream,
lotion, gel, emulsion, aerosol or in a particulate form, such as pellets or granules,

optionally pressed into tablets or lozenges, packaged in capsules or suspended in a

liquid. The tablets can contain binders, lubricants, diluents, coloring agents, flavoring
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t he stomach and dissolve in the nore al kaline

conditions of the intestinal lunen. Alternatively,
W0 b@sieisset s can be sugar-coated or fil m coat eBCTMIBI00A023874

wat er-soluble film Pharmaceutically acceptable

adj uvants, buffering agents, dispersing agents, and
agenfe wWetlingagantpand|mmay hseeriteficorqaendde survivetthe a¢id environment of

r mgceut i. conposi i ons. . inders..i NGl

o YPGB AR ol ng SSRG0s FPERS b
AltethdtiveBN it thislets ¢ bé lgar-cotePHOMI Soat¢dBYiNe § wakerabHible film.

calciumstearate/stearic acid. Diluents include
Phagracsytically aeeepsable adivvantso buffering agents adispersingl ageands, iand the

ik P BTyt F5 S e M BRAR AP B S, =071t

[000R1]i CBiriders iA¢ludelfor mssdncatsteh, nfcilbge, toolatifl @hd bisdrdsat | on
of a pharnmaceutical preparation according to the
Lubrigans inshide dale.Hecapodmm, snpgnessmaand cplgfunystearajesiasric acid.
. , iy Dj i andfor. i nf | . C tion,
D AP e B S ol SO s

in¢10d¢ propylehd llyasl aapRbibxak ndRost¥drael nj ecti on,
ication via catheter or delivery as part of a

appl
(001323 o napesl hereiay loedl apmiagion bpedminiskiopon ke snadrainistiation
t i [ . ' . hntern r of the
of ARCEEL BRebn BLREALE GOIGERMn BLFE R shlape
inflamedjons, thbsexhébitsty ul hndgerafdrfed Eotdita@C BLél looil
ot her fleshy internal areas), or other internal area
apglicatioa ipdedes intrpipiat suehasdptra-geicykap applicatien. yia injgetipn,

wBBLRSH AR By0, 9Pp G bOBB AR, O P s

applicatioh séfeattb applidatibh e adiséré® iAGaTAL Sreh bf tHetbody &sueR s, for
conposi tions, Al so, as used herein, |gcal application
examplen  iQile 80t Hssug ptea (sush as gpiscle dtendans ligaments dpteaagular or
i t Qu
ot TS sl By pe AP nkfoa AATE I PPV s e
hepein,i lbeab application eferp keappdicaticnsithdt @sgvidd bit3ndial Asnouse@mic
erein, topical application refers to application to
deﬂrﬁ%rysaaﬁfpaé@t%mc aﬁﬂ@u%@cﬂw therpelixe peenisa thgpresenty es,

.S i i C . ] . of
cofffeRing Ml o Sacdek i 1680 aBfichfioRls inAMIOBERLD .
appgyatmhh&rdistﬂ'etﬁiamas of t}‘;ﬂrllmdp,tthﬂris, dtteed yhani tl&!&(s_j uaiou§ dqrige body

adm nistration or_ a i cation ans the direct contact
cayptieg uch 5%5?%{-’&@&19!%55%6&4%5# % ?eé’éfrt]&?‘é‘ﬂﬁ%j- to the

[00TYHR Nt IAQRus M Kiddeih] BBHEE appHERidATeRld 8 aBplicdioN RS MdQurface of
y t?] .V \

particul ar e corned, or ora agl nal or anorecta
therbedys auchTdsus thef skin, epes; poises and dips,whiclpcaelbe iapplon@ay ipar of
ion,to,the, ti ssue of an accessi bl

tnf, o SnchiREPuraG fimiea b BBiderri cany st SRS QiAo other

by iREuel MR EIhinRErabQY 6F dppibaritnednt theMFeRB ok BF the
nucus- produci ng, secreting and/ or contai ning

pharmicgobeil preparatipnacdocding tq the apientibn witpltisewet sush as ekiares

to, applications, that provide |litfle or substantially
merBo @& ratiretaai e e P bl Sasionl e B ircBlARSOH, Thys for
pURPREE RérefnQBPeRl dppRéttion FBRNb apMidaHER fAthe Sisuk?F 88 accessible

i nclude the nucosal surfaces of the eyes, nouth (such
bady surfaeg, such as, for example, the skin (the outer integument or covering) and
the mucosa (the mucus-producing, secreting and/or containing surfaces). In
particular, topical application refers to applications that provide little or substantially -
no systemic delivery of the active compounds in the present compositions.

Exemplary mucosal surfaces include the mucosal surfaces of the eyes, mouth (such as
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WD 2008/ 060552 PCT/ US2007/ 023874 the |ips, tongue,
guns, cheeks, sublingual and roof of the nouth),
wo arogrosssesophagus, bronchus, trachea, nasal PeEEsYew(23874
vagi na and rectum anus. [00134] For ora
adm ni stration, an active ingredient can be

thg diip.riprgusr gwms, ghegks, ubliggah ged yoof akthe snaush)alaryp esaphagus,
t r ] i qQui age forns, such
o] Sy B0 07 YR, Sl B udegooe, |
(0023Fj0N Rk Ol adiBihist@tioNGARSHV@ingedidht cFbeddnlinBaRed ingslid
together wth inactive ingredients and powdered
desage fosms, susly ahcapsulegtailess.caand pawderseor ig lignisisdosage forms, such
i t S lLu r cel ' | Ves
B A R e
gédl@hiceupsulop@pehetwitl afdoaveingredivats dnldgomidéred dmtfiflsech Hf
addi tional i1nactive ingredients that ma?/ be added to
glyeqsei lgetosej sugrpsgo mangignl ovtarch cestlvlose prgsilufosg dembyatives. i ng
S . S
mRR ik dearte™ REAR! 1, Sy BRASE LSRRI W BBsfm cicbopyys and
the Uikb aERamplet ahadditicHabiactéve iagictieqts thdtini#y Beruddadieb proeide
like. Simlar diluents can be used to nake conpressed
desiypblecelor.paste, stabdBy drudfesing capasiyi dispessden preother known desirable
f r. tained. u . . i
rePA SR o LT LA i B R0, RIRE Gl U BLRY e
whive! irtk. andalepliles Sadildralilueiits catbe ted 16 ke coapiesdd@sbléts.| Both

coated to mask any unpl easant taste and protect the.
tablety and cRPES PR e MaAnPEASHERdas ystainke alpase prdust te grovide for

| i . ati .  oi .

G ol G RAEGBO0 4 r bRR gAML BTSN b cnpe

supantaated ardilor doagdaa thabk avpunpleasaitaasttiandpeecpiat itehidt from
acceptance. To facilitate drug stability and

the REBPIPNEISNOT GRS Palsd Spr sefachive AisBRErIPIHA hegastaingesiny]

tr%crt.gﬂ i B0aYE Forfls F6r ormiﬂfggﬁmlp&w}:oh&%@%sar%dof}avoring

roteodl ytic environment o e stonac
toeintreasei pagemeyptaptiacet Abifddilitgteaimdg stabitior pidi absorafiow rpeptidds of
adm nistratjon are |1 kno in the art (e.g., hat o
theinvenpg Y} prgretaasstdson 4 %P%\TQ#&W&*% f%ﬁ.&% Rpgsthing
pidked i End rYSiRent O e $éthadRS WIENSAS dr ex?ﬂ%ﬁg?@%ﬂé& sty and
Carrier Systens. 20:153-214, 2003). |[0013 sage
alisorptensiftehorabadminshgeen are ivealiddiosnt ia theedrs (eapndMahatwiRig

um.permi . no rapi d.therapeutic . agtion, cQ red to
EffereiBs hrndsdn S0 AplbfeR SbreP Sad RotiE AEies Joh s deirra
TREGPANR DR CdrfiBr SYEGHT 2@ Ds31ayd o3y gni fi cant buccal
absorption. Chew'ng gumformrulations are solid,

(09133 e Rivsge formp auchtdsdorenges, bhewdblsebletrmidshewing gum permit

mai nl y, of gum that are intended.to be chewed but not
O P Bt aPeitl 455 somPisrbioger ofR) dosags R RIAhE e
péptide Al cotfduld 26 ahé BlveRG&PhfinLHEiBsht BAELaR AR orption.
intended to be used for |ocal treatnment of pain and
Chewingrguat foomulafionsvae nelid, bingle doge preparationtewith @ byseafoneisting
thro MUCOS

absorptio ugh the buccal a. See for  ex l e,
mietphl ki i NS st fo SRS B RS R B g RO RER e or
niSkOEDFSounaE of A8 UlvARLOH Whkhare RIALSAGLHWSR arfd@¥idiéhded to
gum
be used for local treatment of pain and inflammation of the mouth or systemic
delivery after absorption through the buccal mucosa. See for example, US Patent
6,322,828 to Athanikar and Gubler entitled: Process for manufacturing a

pharmaceutical chewing gum.
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-45 WD 2008/ 060552 PCT/ US2007/ 023874 [00136] For

nasal adm ni stration, the peripherally selective kappa
W@ pi0sioahssECcept or agoni sts can be fornul at ed aBCT/US2007/023874

aerosols. The term "aerosol” includes any gas-borne

suspended phase of the conpounds of the instant '
[00A3GInt iFonnagal @ctmmwr@a@abhfemfphb@ilm gelegtineciappa ppipisl reggptor

br onchi n s. Specifi.cal aer os
SO B e goralatg 5F rrBRTS e trotnl ofelfes ) ome
sURPETRIH PHSse A tH@npdRhdNéf thé Mﬁfhht Rivent@sh WRi¥h Recapable of being

produced in a netered dose inhaler or nebullzer or in

maalmi nto gherbrgrehiolpeeroweil paksages. i Srerifigeldy, actpsgl lpdud@ra gas-

b 05|t|onfoJ 8.59 ound ofé Lb %n.lnvtent on . m
%BE EREWELT AR FS S T FEIPOLATY PP GREM URFRHP AR B OC

pd8héedan @ndwred 064¢ ihhAtd G hebhilpsdr, Qﬁ i B lﬁﬂét%braygﬁVA&Ssolfal%b
exanpl e. See Ganderton & Jones, Delivéry to the

inRadps 2 dryaroyvder eempositiin ¢fs daomavod 0( gﬁsn’syant wdaor( agpended

g on Sy catigs SV ot B Gpteferhyts RS rqm A T
deﬂi’é@ tétlexalfBleN 3de Gaddertohds ¥6%s, DAGIBAlveN® the Resplratory Tract,

EB armaceut 1 cal conpositions of the invention can be
S

dpawead (1983); G@dMI%OD émitsal Revveves indherapenteqndoug Carrier

&b T2 0L 0 Kot b1 OSEF Phaplhi PR Merhods

27 n4z-apasal , transdermal, i ntravag| nal, intrarectal,
I ntrapul nonary or oral deI ivery. Al ter natively, the
(09437 Ira ddgtphemmacetinah eenpositiens of theriaveniips san baiprsaaredén a

R LA N

stfb@[ltahécﬁ@ sigafBsculi®| intepetitéheal intRmasd, €8l thal, Ghttdvdgiagl,
or i rrpregnated with the fornul ation, and |ocal

ingfigpsiclabanirenyimenary peofabilelivery. sliemativaly, thephasmaautieall ar

e @RI 0 eI CLEBRL A oo BT A0 R very,such s,

|on|nc 1ons rea

for ipseatice,ofor topical, ik ﬁ)rtﬂ(ﬁghoﬁdbiclﬂ@heerpr erdoetransdemety délfwebjé by a
conmbined with a sol Ver;&(ﬂ ust prior to use, including

Pﬁyfpw%dtfﬁtsa%pét@rem Wwigh &@sf@@wéam apcslngyl apghication to
th'eglr)]@& e'g:ﬂvz\lﬁstbﬁt‘ﬁ%lérﬁ m?&ﬁ% ubl e products ready to be

ust prior to use and sterile

(0018851 Mepardiivns $a pakdnoeral dadmyinbeatdor hehudaswﬂmsslumbns ready
non, &ueous and thereby, fornulated for del.iver

forapgetiqne perile iy, solyhle P69d“8§|rﬁ‘§1>’ tRibe £AmRHed Wit ){Vqﬁéiu“
ph%ttb%}{@fiﬁéi dmgﬂ%dsifg?rﬂﬁqlfxbgets ik S g@ﬁ%fér&tpﬁgd’y for inj CthIl

mnistra atlon e’inve
sterileldogl msmmteqnadmtﬂ ready eyiwer@imbomsl with b veldalerjost peidr to use and
Pwar et al. Protein and

Stﬁgkteq%aﬁwg% tébﬁ\?wémav BF FRkFT dgReQys Of noragerus, @m thereby
fcﬁhﬁllatéﬁ"t%'f delnﬂ&(ﬂﬁ%y Jx?r&%oﬁzl B AH @é'l%éeﬂﬂgﬁﬁ%l?;) ' For

| i posones, an exenp ary form | ene
intmatrehs,| supoganeess, ant iirtlanarseulknalaminisiratibre useftil itounhhmiens of

t}%gﬁ%g’itngggrnec “%frh%?%égﬁuﬁﬁg?rgﬁérgﬁq{hgy%&ﬁr%ﬁp@re éaléc[, Sro ertl%s (R.

Pwar et al. Protein and peptide parenteral controlled delivery. Expert Opin Biol Ther.
4(8):1203-12, 2004) or encapsulation in liposomes, with an exemplary form being
polyethylene coated liposomes, which are known in the art to have an extended
circulation time in the vasculature (e.g. Koppal, T. “Drug delivery technologies are

right on target”, Drug Discov. Dev. 6, 49-50, 2003).
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right on target”, Drug Di scov. Dev. 6, 49-50, 2003).
-46 WD 2008/ 060552 PCT/ US2007/ 023874 [00139] For
wopissilalsst c adm ni stration, the present inventPOUS2007/023874
provides a nethod of treating glaucoma or ophthalmc
pain and inf|ammtion, conprising adm nistering to an
[Oﬁyylof Fer pphthalptic adminsératiom dhepresent inventereprovidas p ynethod of
tr?z{glfng ﬁﬁauéﬁmggﬁ é;%thﬁ ié Pgix %(li] ‘Iatfla malih! !:oqﬁ%r?snllb%fdn%fnls{el?%g to

e amd

arPéyf¥ ofiafablé@dn néapﬂh@@bf y th&tdp@u@dhll@)&ﬁe@w@ﬁé@k 6f a synthetic
pharmaceutical carrier or non-systemically using a

peptide amide ofithe wventian aﬂ&@@b'athemchmpéﬁ@ atlhtah cagg administered
oBBHLENBb SR BpAoRE PRl Ll o BB Bine

cdiyRt EaFpaintabeul Aaiplkae et bﬁﬁd)pno@amy t@t&in alymersihdbfrovide
adj uvants, antim crobi al reservatives, surfactants,

S%Wmedurgl@@se;pf éhessyathetic peptids agHdenSnah qyﬁe:omp@tlbln gharmageptical
ca‘"rPE‘r% oo {nl% dd%'&ﬁ uhnt g"fag 1m§8r5‘5’811@r‘3§ rviths, sl a&?ﬁl& . q the

and 1 oW ColcEh I'Ons  ar ess 1 rri us the
vﬁsaﬂy@&ﬁétb OIt i$ Bnove{ inthe e Shay ARM doBcdntiatibiicoftrhanyl cdngdlinds
effective concentrations of active conpound,
arg igisant j thie\eye ard, lovaeqnepmtrationsi Arsrlessi g Hanty thas thedarrpulation is
o558l pheeto RERHENRILYDRYENN 2 ALHRauSI (AR ENFhARG,
increasin e

prre@dremwepfurﬂattan@ aha/bﬁbmayml sald vipsolgder preferahle hsvihg ahigh
Such controll ed rel ease of the synthetic pept I de
sxafaca egsign te rfélu%\r@%wp@ /f ey adile gngrepsingdhe estention Hf
‘I?iq Aot aPthele gg smﬁFa%F:. pch P&ﬁx‘o@gé’ re(lg'as%éf fﬁ@%%th&%
enses. u I nplants can Dbe osSnbll C punps,
pé:ptrdd afided ke irdntion@an 1281 6 Monthaae ulyair forimhElamer for shorter

rel ease devices. Such topical . conpositions can
Peringls (3rd4 dayn) fpreqontact lensase Sueh IMPIANS G7R e RIMAKICIVGRS,

b105%§&ff5?esmatr{cgg %ﬁlua’é&H&‘lﬂéﬁ%mH{%MH@ eQie§19L:§"t$LQH§0 1ca1
OUS suspensi ons, ol ntnments, olS can b is
cdmpsosimms cant ufchrdmalbmfﬂemdSabtﬁe :tdhlﬁlcﬁmniﬂln et Wﬁh(plﬁ pipbst&nes

am &gs of the inventign, for ocular applications. The
(004 481, |y AGusPILPAYMETE StBkons| AP epRUSPERSIONH U HEELst Fid gels

cdf RALskD GOrQOl%lgzﬁq{n\fﬁ’ﬁlﬁn&fs df os?ﬁﬂﬂ%gtgs)%[ﬁld@%ﬂhﬁg%f@ﬁ@ v\ﬂ?gﬁlon

Certain of these topical ns are gels
foz whalacapppicatiansr Thaklquete firmubations hraytalsbh:entam liposomes for

i nconveni ence. .and | npa nt o SI on soci at ed
CIFETE BRI OF (e PR PR ames. (oo PG PP
f&ﬁlﬁ[dtl%ﬁs &R e@lvﬁﬂcﬂ Qrﬁ{ange%l]@ QM?&E&?&@H WRthoWithE &lcofivenience

pol ymer . I odegr adabl e crosphere conpositions
ampimpavwewnf off visiomassoumediwit] cidendte Thpodyglmatpadels:

BTpee et ot g hish iUl 2100 ehadiBlei knRC potymer.
Bmdfaglﬁamel A8 rf et pidhs bbUSPtor Bithad it HBlde the

[iTmted to: poly(anhydride- co-imde),
p‘piolay(ldiﬁcp@laélgptyca@id)m@yilgmcph@mtlg}):,\tmg/polyél@gtammgmcyh@)taeid

AR BRI R0 R e oAl B b BNk Goatammyarice-

cd-ahRBY PR REGe-glyRbliARTA polyetHPI- 2oy A0 8148, poRicEsiblaeidne,
of sustai'ned rel'ease conpoSitions
polyhydroxybutyrate valerate, polyorthoester, and polyethylene-oxide/polybutylene

teraphthalate. Intraocular implantation or injection of sustained release compositions
that include a synthetic peptide amide of the invention can provide long-term control
(ranging from months to years) of intraocular pressure, and thereby avoiding or

reducing the need for topical preparations. Useful methods for formulating and
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that include a synthetic peptide am de of the

i nvention can provide long-termcontrol (ranging from
wOomBloe0ssD years) of intraocul ar pressure, andPCTEsmDY023874

avoi ding or reducing the need for topica

preparations. Useful nmethods for formulating and -47
dispensing gplobd BB MPdiTAlEBROT7AisclesAan Lyd shnsent i7rg2,579 to Schwartz

o« SRR 7dBSsR Rl PO Bt ARG o rhlar g Bbaimjc
méditdtionsin c@ntaat lensdvatréw@@aoidarbyf@mmﬂ Ald Cihubal) Opatiilgic drug
medi cations in contact |enses are disclosed by Gul sen

delirery drraugtaeontags banses. Mvestigatise Opbthalreqlogx andlighalSsinest

tigati ve Ophthal nol ogy and Vi sual
2 Cl eﬁszg&@(/sgzM) 45: 2342-2347. [00141] Preparations

[06Ds1]t I RRspERLIOR fod hhdderialeRvérh Qe iO6rpbeted iRk dvice
device suitable for said delivery, said device

suitable forisaig dediveyy, sald)ﬁ%@ﬁwﬂwgs e@Kaqmtaphmpsest (Kelia YN et al.

ok GRAFRRCER SR, BB LA i, oo LT g

pebéliaingRutfacd\Rrauvhies Mleemaéne‘edres T(Sral"rSﬁ}@lEﬂ‘ﬂdl Dxp Melivery.
Del i very Adv Drug Deliv Rev. 56:581-7, 2004%) such
AdvDrugDalivdin. 36158 hds 2000),55clhas are known iroihe aftiip b ysaly for

S R e
ofioperatién theedof aie disclds3d 20U.S. Vaidn06,518,001.t MRiHedS f(ﬁfthe use of

i ont ophoresis to pronote transdernal delivery
ionfephqrerds togremglestEansdemal delivery ofpeptides ar@sd@qlss@gz thdPatent

6#3%92%?,{16[513 ﬁatgﬁ%ﬁ%%n[ 00142] As used herein the

|'eCt T ot ransport " “iontophoresis", and
[00142)t ophas&t heﬁemrtbef ’fm$ belédmmdﬁépovter yoﬁtbpmwﬁs”aammy
surf ace in. or nucosa) one or nore

lwngwh?a%@uwfgam the a%lweméﬂqu&ﬁﬁmiy SHfa¢eelgirgs S Qfnucosa) of
org R e b GELA R LA SR el oF giair o

eleteatotivsat@ratd anagenl @utditipg tativoir, Theeoinpoarimay be or
?ny ﬁigrrbl nation t he(eeof El ect roosnosi s has al so been
defiyéred Py §lecomUETRQN: FleEHORATYIITN EXSFIE00SBIO8IS OF gy combination

th&R6Y @Eét%sm@ﬂg had 868 Bée‘ﬁqyeyrea f@é&cﬁgcu&ﬁ?@r%kﬁles& Rlectro

general, electroosnobsis o compoun to a tissue
conemmlonsarfdrerbmtmdndalynn@cadl pomoss. Iis géneeal] elecnrombmohs bha
as .a result of the a |cat|on

i.s cont k
OB POBRLITD B HerE et Fioat 1 FiREation AF SoIEn: 1 Whidhahd Gepound
is E&ﬁ%&?'a& a et b e z(pgﬂxcét[b?lt(ﬁ'?:fe%troﬁlghvgmrcé foQMe ih@%ﬁ@&%

by el ectrom gration her 1onic speci es.
speties mb@voir,curkhasfooinstamcocebsnt ﬂwuraiunembydethctccamgmu@n@xf
| t.er.ati ons occur such

orfiyrigiE Sestes; Hrinadhe e b fiRcbrabg s mogifigatiops Ar

al@ta¥idng 6f @E 5RiE thay Gur KIcR @b IHRABAA4IADS trafifi¥ntly existing pores in
el ectrically assisted transport of speci es ‘enhancCed

thbyklmcaim‘ ieeateiddngs éerleqmperaamn nAny olecunxealbmb,zlsmdrtfzmslmrt of
s %: ? dﬁ)Bl Sdifigat ng L t Mg' S 3 formation
PPEIR ?Iﬁ‘é‘ﬂc“i %RE ‘f&? s &f %6‘?? b‘{“r*é‘hgl? ‘i&‘ &

of PRFRIif the skin) are also included in the term “electrotransport” as used herein.
Thus, as used herein, applied to the compounds of the instant invention, the terms

&4

“electrotransport”, “iontophoresis” and “iontophoretic” refer to (1) the delivery of
charged agents by electromigration, (2) the delivery of uncharged agents by the
process of electroosmosis, (3) the delivery of charged or uncharged agents by

electroporation, (4) the delivery of charged agents by the combined processes of
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Thus, as used herein, applied to the conpounds of the
instant invention, the terns "electrotransport"”,
w0 p@eepshnr esi s" and "iontophoretic" refer to Pdy/Usive7/023874
delivery of charged agents by electron1grat|on (2)
the delivery of uncharged agents by process of
elequiomigrabienard electrapsmopis, ad/qrye) the SFIIW%%HHPTC of charged

livery

RS, AR A0 o SRR Akl e Ve

elE8OB4:116615 SEle BTt ddSpAD dE Va2l §éderaky emplognivg re&]‘ctr@dibsah@ih of
el ectroosnosi s, and/or (5) the delivery of a m xtu

which areaiagPned Hrrlosechertdead C@g&ﬁwtwr&q@r@w theakm of the
(0] I i o)
SRR3Rl SRS oSS BIR From whih
the tiegipeare agenbBtdelioéred whodh: tdg. [The Iotheolleckr(bd”e cdlledehe
el ectrical contact with some portioon of the skin of

CQUREST OhEsEyn elgsods, éefv%@ecloseam dactripal cievit theough i hesy. In
CO% Lﬁl% ib? Gﬁth thec‘ zftﬁ:?t I? éﬁg,e*g gﬁ"ch{ 9%1}9@1&%1 b)I &gmectx.f)ﬁ of the

erapeutic a vere

eléxithﬁés 8l egluteds cleaidabeherflg e@outatieryotnd edudlly to circuitry
el ectrode, serves to close the electrical circuit

cappble 0§ ﬁorttwéllraﬂa@yrenr passing thrgugh thedleficeh t he patient's
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controlllng current passing through the devg%
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activeislecirbdd dnd the msgmunel eleotrdude (theantipde) @il desvepmshd coxmte}
char ged,

CIFGIRGR Lo e oS HOUNEF dE e GOPOUHEC IRy SRE £y
%%hgag o ‘ﬁg%dé ;(}?evr\heti':? clth&le e@@t@oﬁe‘\?xll‘ﬁgiﬁe hé{ﬁ/e%llé%%ﬁéjgrﬁi the

serve as the counter electrode,
arodigdledtrodg wih dae dler munter eldonadee Electrbtrartspont dnpoesmddttmnblday

delivered is ely char. then the c tho jcC
regh sk § FSOMAT SOBES PhBe AT RABE RGN S (B CERreTeinin
b&iye HueRdR: agmgéérv&?s drBeofebiRl 85 tHela864d e cathode of the

El'ectrotr port devices additionally require a
elegseranspart daviedapowidf a fikel erremmvé)dﬁt sourcegd one phenord desired

to. be delivere nto,the Such.drug rese
SPepie® Br el Ak SlePkEIeAGRRnIg i doniit g Al HEe BFTiGHD Conductive
el@clzt?&ferlmdna@aﬁﬂﬂfnttmg e4hGéh With Bh %chgiﬂy%oﬁdldﬁ:ﬁ@e ffuid reservoir
renewabl e source 6f one or nore deSired species or

whighni gse IE@uo:e@iremm@dwnagbeemieyt $ skis.ofipl tesertioiod sugh as those

I J t d t t
agiited ip s C- PalPL SRRSO AR B Gorety o agise yffied
géfl@ hieleadiBr 103RNIS aRH AfuRdfaciir& @k Hghidvfilldd doRinead. | Wiker $ one

skin. CGel reservoirs such as those described in

liguid seleent(thutSan bavethmu@e@sm@\)s &y parppesafissrthe edlts of the
ier to han

reservoir h I ed )
e stapuskls OF B iSloR e 5T st e BT InFar e R b alor i
nérfirfif@ing td BdisKinS Ble¥edtenhhlls fiolonB&l c6nelt bétwesEthe hydrogel
reservoirs, |r|£art because the salts of the
reservoir and the skin. For electrotransport, the synthetic peptides of the invention
can be formulated with flux enhancers such as ionic surfactants or cosolvents other
than water (See for example, U.S. Patent 4,722,726 and European Patent Application

278,473, respectively). Alternatively the outer layer (i.e., the stratum corneum) of the
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pepti de conpounds of the invention are water sol uble
and in part because water is non-irritating to the
W@ RiR/06t582r eby enabl i ng prol onged cont act bet We€rUs1ve7/023874
hydrogel reservoir and the skin. For
el ectrotransport, the synthetic peptides of the
skurnc@rhq mwhamamll)bélsmtqqhnr@r ealelogtrdiranspoxt dehiverydhersthsough, for

on| rfac t ents other than water
ex(‘@@ ¥d £sg WLIJ%§“EI§’23§’§%¥4 722,726 and Eur opean
[0BRdANt péﬁﬂidr&gt dyRthetié wptfld%%mla&,&aa%é well ¥hited for

Alternatively the outer layer (i.e., the stratum
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el ectrotransport flux characteristics,
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vitrayneshads pneludesqlamping @ pigssiofskia of R apprepwate mammali(e.gJ.

Phar m,_ Sci 986 /38 r.yasopressin r et al.
e iR skiod Beietn G2 GS? oyl e ARG RORE R A 3 b
eledtRstiahSHorMBPIL with e gGaturh eomdemsda ofekk $kin Pi@céfacing the

nunber of in vivo or in vitro nethods well known in

danee cerppartment. ¢ liquid pelutionier gehepniaiaing) thegiugdo he gelivesedoip
plg{:zédqs‘n %{%m £ AP hglg{rgtﬁlne ng S gmc cuPr‘éHPiQ taﬁ@?e%‘igr

ween onor and’receptor co nts

eladirodes, &nt eRtirédsipn@ath {drmiparGednk., TbM trlinstibxenas fluatigidalculated by
corneum side of the skin piece facing the donor

sagphing thenaspeunt Af drugun hegseaptorsRmpartgient. cme sHcressiyl mpgels
us%? Y9 f)éjtﬂnﬁg tx‘gﬁide}ﬁﬁ&eegec'tratrmﬁp?g%gu L% @elfvgw &€ EheVY'Iséthga ?gg skin

m corneum an I"'ec rent 1s a

flgp moti¢lgHes MOreale Teaist el ncmtqﬁmh:mq:&p&dd dmmry #hatro and
transdermal flux is cal cul ated t he. anpunt

ingfivastuges Yith hgeinzinghasmope F%%Strwéwrmow . Elerm et - 240-
24(;'%? S g@%e?ﬁﬂstﬁg ug@ofol%lht% iglrl:égﬁs'ikggﬁ'[)m%rﬁ!s? F(Heﬂt% ﬁggﬁ?ﬁ bigs,

lvery are t I'SO pirg skin
fof klearhplblSeetHalzija BVeéesaleEffedt of retzipgon &trmphpeqmbltdﬁsport
delverge1 invitro.and _in viv

Qe s kTP AT RO 30015630 Gomposads of
th8 gn\%ﬁﬁon £t 3randfe2Rht io gh&@ﬁc H@l?veﬂf cAndfbabgd oFg)‘lﬂ éa?@,stwo

skin fromhairless ro nts or gui‘nea pigs,
chexgetipligogeBe go Haulztajeah8Weivesy.. Ef f ect of freezing on

Ty CBhT bl Sl ool g5 Pon iy Bshialocty detiney
uhddy Efb‘sé&@ td Rihidve ARAAREPirion MBI FL 6 ARLKE " DrafiQBrmal

one, or typically, two charged nitrogens,
- délaeiy ¢ana‘Ieemptm/|ed abab knawy in the 8 A thoubeof deafical enhancers

RSB Bt ol S RO Y EhSE i v
adthinf\edtbd h1BRg WS (RS ddgNEEH!sBme ThRVIS&S t8retreat the skin, prior to
drug administration) in order to increase the permeability of the stratum corneum, and
thereby provide for enhanced penetration of the drug through the skin. Chemical
penetration enhancers are compounds that are innocuous and serve merely to facilitate
diffusion of the drug through the stratum corneum, whether by passive diffusion or an

energy driven process such as electrotransport. See, for example, Meidan VM et al.
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delivery can be inproved, as is known in the art, by
the use of chem cal enhancers, sonetines referred to

WO pooBloe0582t as "perneati on enhancers”, i.e., CPOPUSINAF023874
that are admnistered along with the drug (or in sone
cases used to pretreat the skin, prior to drug

Enlapniced mcmhp@ny dekivesy afebuswonmbycba@éomdteacms hgmn skipysing

of .t tratu eum by provide for
cliEmica] eabiarBis P of FAARoR f%:3:'L2§63teh|rough the skin.
[00186) caihanﬁwéaﬁéaatibﬁ@e esthRIToLfestabidniaBRAGH Hi1udB dctar €
i nnocuous and serve nerely to facilitate diffusion of
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tarﬁﬁrd(@e 2008 60RSR mbwﬁmavog&aﬁy ér thEﬁibémﬁﬁﬂy active

i ontophoretic delivery of buspirone hydrochloride
Ingeadaggs. rRtmna@Mtlnallysﬁcwtatdh @rhswapesenﬂ@n@m@ctal swppogjtories

i Ppu%re @a e% %f’ th {:l%? an e‘r?its t{ngg% is€ he meq 11%@ St J)fctg? sup%%? Hifies.

rec nIS on 1 nc rect

ES&mpl% bt wseﬁsmluaa p&damttar(@hdoahinﬁ 6il){ Blyc&its E@mirt; carbowax,
effect. Rectal REOSItOTIeS as used herein nean

(quoretbwn@glmla andh apNTePLiAte Miktyres Q& m@@t, dinapditidgl yeasides of
fa?({%/ar %fst nfbling ll%ﬁél of t&lg &%tblﬂg cagI Fsy e e(f) nﬁgenﬁs R Hise the

macol ogl Ca or t er apeu IC&|

mengfgqﬁixrﬁrwgupﬁhmmemﬁd@@bhyaoaﬁ aadhak| Reswbﬁipwﬁmles may
utilized in rectal suppositories include bases or

b prepated sithaicbyahe pRrapresgn methed of ke medding. nﬁecrs@h sHppasitories

t@ﬁ 12?&%?@#61)8@{; % %gl alﬁgﬁﬂ’%rﬁigr%leﬁ% ?;I&sﬂPes Yol 6&81003
adm@dny@&y@bﬂwhm@adgjrw 0dihg Became phapiidcalitcally >at:¢ep&$1eof
triglycerides of fatty acids.

Slcb@%w{a)t m@r@ntm S%%“‘@@P%@Psfob 5@‘&%11%'%5 for wal gdmipg gtgation.
[dﬁﬁfts ﬁﬂa%aéeahaﬁlyt AB% Edrg +d“n L@ien%&gg)?éﬁa'i&t[dn‘g‘s

I nclude spermace I'es ma

1rt¢h1d|eraqpajue delﬁbteh,efonb)guebheveim’rm aﬁtsmnromﬂtdgems dsotbuic agents,
| di n Rectal suppositories pically weigh about 2
5. AnHgsidants, lgral anestfiesics Samnélaswi dispérsing agesty emulsifying

5 A RS b i BT Pt
swatanceset hods as for fornul ati ons for or al

ration. 00147]. Phar icall ce tabl e
l@imeféxaa@ﬁ f Rafeque yeliFlss "ﬂ@ﬁ postSriderer faygstion,
?rg\é?s‘%léﬁlti‘ﬁ%rfbxcf noﬁ‘qm&’ﬁ€9gﬁ¥dé€%r%%§morfi§{e JIE WwhePtoR!

nts, 1sotonic agents fers, antioxidants, 1loca
irgetoh hdexitross, arslisgeted Rimgeansbldionfer mjargongdeortagyueous parenteral

[ sifyi,ng. nts, estering or h [atin ent s
velhgleninsinde dired Rt ot veeetaPleyrig spftateed o g9ut Gh setme oil and
ptAMAL4B] ARHARRDEIR! QenRGH s&tﬂalaé%lc@r %glsrﬂﬁlc%ﬁcé@%yﬁe must

chloride for injection, Ringers solution for
bé nildedttp pareniesa) poapantidespackagedsio rmulnple cdbseocmntzsmw wheh

IR} oF e crra B o0 R Gragt, My and
propyl p-hydroxybenzoic acid esters, thimerosal, benzalkomum chloride and
benzethonium chloride. Isotonic agents include sodium chloride and dextrose.
Buffers include phosphate and citrate. Antioxidants include sodium bisulfite. Local
anesthetics include procaine hydrochloride. Suspending and dispersing agents include
sodium carboxymethylcelluose, hydroxypropyl methylcellulose and

polyvinylpyrrolidone. Emulsifying agents include Polysorbate 80 (Tween 80). A
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vehicles include fixed oils of vegetable origin,

cottonseed oil, corn oil, sesane oil and peanut oil.
wWO\080605Dbi al agents in bacteriostatic or funpCBEUSI0T023874
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preparations packaged in nultiple dose containers
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asd il[dv@foﬁltthdicdmhnhai(stdady Et@ledele{a@Q)féﬁired&wnﬁwdi anount of
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ease term

nflcrbmﬂsalbs,&néh asethowmaaﬂﬁd ifi O $nHagdnk dios. 4,67, 14| dndwt, 7286721,
_conti nuous del i VF synthetjc peptide am de of
lmﬁworqﬁ%bﬁrﬁlarws eae@ab%%tzort’fe@fa@np)g meoﬁilaspaqepwllwa&we

Ly
B e & L DAy R PO T SR RD plce
adtdired effect. The exawntoseudapersks eadlye sgeatveighehebeomdifonaf the

redet ermi ped, anount, of oppound in the subject _over
PRSHEO Y ah isrkIOMaAn e Wh JEOTABY RUHSRIREHEHCL SPriiHefpsage

%%Héﬂsdc%n%@"agﬁxst@ﬁ)bvm1mé Qéco?diﬁ‘%w the 1rﬁ11v19{12ml'1|eé’ct ARNnef

ug containing polynmeric rocapsul es, such as
ptdfess ®nalgedgme of ithe pdr®n adatimstering st su@pﬁ/‘x'singt@xt admdhistration
rated herein b ence. The

of ok St liansy, TR Eircib e oe cAne L SO bereis are gl
obfy, A SRS SR8 AL R R PBONE Bimhinenion,

effective anmount to produc a desired effect. The
(@450} dbeainitsose ereouerztl peapagtepnmclgllde packdging nulan pmpowé or

t he ent or ani ma S 0 For.

PRt 1o pvaee St ik amer e B dslucyy a8 praartiops for
pRRnRe] dahefstRiBh a¥é icAlby QEdienss it Prached Adhe/arfl UBdusRRRALY,
and t he dﬁr of essi onal | udgnent of the person

mm\rﬁmtsn ping oba swrifeerquieaisriyffiered sativionicontagingan aqbtfve
C?]Blp?lﬂldhlé AR Fﬁ cgi,vg négégrpz |ag{1§1%stga?1%ﬁe% zrmaottllle(%re]:mrb% Dient % Sterile
aqueous or oily solution or suspension containing the active material can be injected
as necessary to produce the desired pharmacological effect.

[00151] The pharmaceutical compositions of the invention can be delivered or
administered intravenously, transdermally, transmucosally, intranasally,
subcutaneously, intramuscularly, orally or topically (such as for example to the eye).

The compositions can be administered for prophylactic treatment of individuals
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only and are not intended to limt the scope or

practice of the clainmed invention. [00150] The unit
walo®s/opEsent er al preparations include packagi nBCT/HSZN7/023874

anpoul e or prepackaged in a syringe with, or wthout

a needle for delivery. Al preparations for o
syfteriagtfeona|or atinsknofst disaapoar adisondoni FEaaltheyapeutie applicatiens;, 8

racticed in the art. Jlllustratively, intrayenou
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fopfaor ad getibory ipdeSy e matipalicart by gl peB
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i ndi vi dual s -52 WO 2008/ 060552 PCT/ US2007/ 023874
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et SRR Ao IRV BT MRS,

phdhtREdtRAl aitpobgionssl the iveh@sh is@ imawarmmal for
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i ah-Vv ) 0O hey r...a
e BRI U n offhe Rob IS AU 1Bl Db cgor 2
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orangutan, |enmur, npnkey or chi npanzee. A sujtabple
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B o PR p Bof el RN ¥hch Eoiions o
painyaflamaration,prostis dyporiagtmiz dypakaleminprongéstive ieargfaglure,
(di sease. or conditiqgn treatable by actiyation of qu
liverahessy BPRITONGHRFIRS, MXPATiERHaPs Semp, llqugetussis and glaucoma.
(e qﬁtatda&?éulaq%m%airﬁéq@n e éﬁ'«'ﬂmka@eu@igﬂ J&hﬁa%?i"ti%ﬁs &86the
prophyl actics to a mamm aving a risk of contracting
imenti@veindpi cocpdmidiseeabkeitiopr cananclude ome @rmaore otte terdpeutic

activation.of the kappa opi.oid receptor, .Di seases ofr
compounaclis or adjuvants, suclil spbut ngt 11m1te<{ to other op101cE, cannabinoids,

antidepressants, anticonvulsants, neuroleptics, antihistamines, acetaminophen,
corticosteroids, ion channel blocking agents, non-steroidal anti-inflammatory drugs
(NSAIDs), and diuretics, many of which are synergistic in effect with the synthetic
peptide amides of the invention.

[00155]  Suitable opioids, include, without limitation, alfentanil, alphaprodine,

anileridine, bremazocine, buprenorphine, butorphanol, codeine, conorphone,
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conditions that can be treated or prevented by
adm ni stration of the pharmaceutical conpositions of
wao b@siosnsent i on i ncl ude, without |imtation, anpCT/US2007/023874
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Sdfgb }‘EE’QF% ﬁe‘raﬁVﬁWi‘f}f‘ég’(“Pf@m%Pga f“’aE&%foﬁéuséﬁ?f etic
cdinRhbANGRk a8 FoRINEiah &Y Tvoh¥iRradBP fl e habdb’n'e N@hm¥nabant or

retention, biliary spasm delirium mnyoclonic |erks,
samex.sei zures. The sel ection of the reduced rru op| oi d

[@ﬂgﬁh erqjlﬂulallrﬁ EISIE eg%nés? ﬁlhlg{] %z@} cs.Jp q%gqémstered with or ﬁlggr%grated
into the pharmaceutical compositions of the invention, include for example, tricyclic
antidepressants such as imipramine, desipramine, trimipramine, protriptyline,
norttriptyline, amitriptyline, doxepin, and clomipramine; atypical antidepressants such
as amoxapine, maprotiline, trazodone, bupropion, and venlafaxine; serotonin-specific

reuptake inhibitors such as fluoxetine, sertraline, paroxetine, citalopram and
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various nmu opioids, as wel| as patient characteristics

such as pain intensity, patient age, coexisting
wale@saerss2 current drug regi men and potential dpemyUS2007/023874

interactions, prior treatnent outcones and patlent

preference (Ntcaffery, M and Paser o,

flayoxaméngs nAERBEPIrInSePEFEC mpml@nnhlms%yuchmggboxe Ing) O Apal-
3R AR Qzﬁmswcgl APheiatlong A Bidlairkon W Lh. of

I'ncorp |on I'n e arnmaceu conposi ti ons of

[00D$9]i n\samble neurolephwiﬁatamy b8 abmﬁﬁhm@tamﬂammmi iflcorporated into

as_for instance, tetrahydrocannahinol (THC), or a_ THC
thg gharggceusical gamposkipas ﬁ%%flﬁenveea%amlwéﬁ any rseuaheni@ foror

, bant
N S e L
ddispezidofie] maracireamitienlel bsudpiride\calphide tiiethyipstagink heiprasidone,

phar maceuti cal conpositions of the invention, include
zateRing glogppiae. chiarprpglazine. ARtOPHEHE RS seaTplenatian ‘chlorprothixene,

AldeREA pgtsiapﬂl%%gg ?ftﬁhﬁﬁ% r{x&l loRE g;zgah%nazeﬁeogm]@zsaé I ne,

pxpér@eﬂtﬁimﬂpmhlo&pmmmIthlanﬁdazxiiept}ﬁaamha teifledperazine,
anoxapi ne, maprotiline, trazodone, bupropion, and
tr@eﬁroama&menelpa@e?r@%@me% fApigtiapipg, rﬁli‘eékf‘é‘)‘i‘% FRTBPAIBHde,

OB e OB Bt RS AR E A ar ne

prochilefperuzpler amkthipieicerde. ¢ reupt ake i nhi bitors such as
reboxetine; or dual - action aptidepressants such as
WHé? 7 odBHEOBY iSRS sugh agpheaod ?b@@s@]enmrt mlrrégone
ciGHh DL GRE ! &fosh kidE Qﬁngﬁe fi2; 9‘9 rv‘?%ab‘ﬁ{rﬁxt‘fé?ﬁamate
I ncorporated I nto e p arnac t|c sitions of
gdblaperntimy lemetiracetam nadcarbazapine, namaceimegs, |t1agabﬁmer andetopirpinate can

Co nd, with dopam ne receptor ant agoni . .
al%%t‘%egﬁfya’esﬂ&?ﬂ’%@%d @ pRsmaceutice a“&FlPﬁF'é‘gP%%fs the invention.
[00§8 DS UM dcicdRlax Sith Richi ag%etﬁ&aﬂia%l QﬁFl?%x'a&‘ﬁne carisoprodol,

zI prasi done, zoteplne, clozaplne, or promazi ne,
ma;nebnrptrtenadmrpbenesmrqafbﬁamm diazemand, @hkmrdmtupmemle and
quBhenaZ|ne oxapi ne sori dazi ne,

¥AZRRSi 48" mllgf z}gfgfs su Wgtpé% ﬁ@eptlcs SUCH as caffeine,

m@ﬁl&l?ﬂ%@iﬁﬁ’t%r ARDHLamihb] hﬁ’d hida&if e anfikis@QhdHhesR0&h as
trifluoperazine, triflupromazine, pipanperone,

chdonpbermrandag, cqglrom:pta@nnanomedhpan@m pyrelmnmepas ‘ddl as
hal oper.i.dol i rid i.ne |

e RERD b ih & ety peffiSoloRt, BRGRRS e B abSide

pieBhi918he @BRisond) déRMetBRbAE %Péﬂﬂﬁs%ﬁ@t&fclél%tﬁs&fé clobetasol,
phenobarbital, phenytoin, primdone, carbamazepine,

clecmglﬂm rdesenide, alnmxnmgtname dﬂﬂlomsmtn flae¢idolone, gfbbampmde

A G aE R AuPRaa e Rltohethdio e, hiBERhRE nforeRls B F5iBrliol,

mofR{adbhey pRAnicadate) AidirRehcindléhetdaft aRBdE BGBptirhtedlinto the
conpositions of the invention. [00161] Miscle

phasmaseatical comphsitionyefitho bwen#erol , or phenadri ne,
[@?ki}soqon ghanhel blocking agents such as, for instance, the sodium ion channel

blocker, carbamazepine, as commonly used in the treatment of tinnitus, arrhythmia,
ischemic stroke and epilepsy can be co-administered with or incorporated into the
pharmaceutical compositions of the invention. Alternatively, or in addition, calcium
ion channel blockers, such as ziconotide, can also be used, as can antagonists of the
ion channel associated with the NMDA receptor, such as ketamine. There is evidence

that at least some of these ion channel blockers can potentiate the analgesic effects of
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mepr obamat e, chl or phenesi n carbamate, di azepam
chl ordi azepoxi de and chl orzoxazone; anti-m graine
w@g®@aneossuch as sumtriptan, anal eptics such aBCT/US2007/023874
caf fei ne, nethyl pheni date, anphetam ne and nodafi nil;
anti hi stam nes such as chl orpheniram ne,
the iﬁmp@mepmatonnﬂéherpbsowémﬁatb? deseamauipsd fior affeative pain raliefi See

fOBl Stﬁnéet costt%[’gi(g)@b rk4a 7f‘r§i hyl pr edni sol one,

Or's s pr edni sol one,
[00D63]i SSORablENSATBE roee no%@féﬁu wﬁ@unak G)ltﬁfmhélﬁﬂﬂﬁmatory
cl obet asol , clocortrolone desoni de, desoxi net asone,

angfof |amlam@ctlwtwh@ﬁ qapIbgige; admlm@t@rqdmﬂd@r incorporated into the

R T e
m@re FheCRIBRr; a%ﬂﬂodryllc&ﬂ’ﬁﬁkﬂiﬂ Mkﬁdé‘x%txaésssﬂclb as etofenamate

incorporated into the pharnmaceutical conpositions of
mediefensivisricido mefqrooieadid, nsfursiezasit |ary5m9@1z aeig dagesiives such as

Bt Eey amicihe, HDERGR <l Sefac iloMat WG HRRRS Fepglorac,

fehdl6AE aaat feffiadat "EMdanfetact, stk pat, Fonazdl & Mefiaginfet dcrk €
and epil epsy can be co-adm ni stered with or

NAPFRYAM (S PRIEGEINE rRroglumstacish avlindee tararaide QM@WIF @nﬂbwrlc
acﬁcpc?erl\)ay %ét 'uglg fls l‘)AlLt b%%?laand Bﬁ’feno far lpar?&g}htc'ag%s sug a%' um
i on Channe ers, suc as Z2i cono can’ar'ss be
clidagst, k@t&rcﬂaﬂ:lhnﬂﬂtr@ﬁﬂﬁﬂe%r?lp@ép@rﬁ@ acid@ariedtde &hch as bucloxic
associ at ed wth the NVDA receptor, such as ketam ne.
acth sp@rofen.donapasfen, fluneaaprafen; baprofers tupspxaih @32DIPHA,

PR o D SRR RS IS B DU OER Seofsh ©
prafsprofeh, @odzihitacRinndritRgtifenit Beiddpgendcatbok yidadidy such as

affective pain relief. See for instance, Wang et al
etodnier; PpERzolegsuchas mepiizoie) pyraploses sush pe clafszpns fepsazone,

ng “gm

mgfr?g 8%&1% ggilbgltagg{@@ Hwb%%? %h%lewé%ﬂa m ni s% ered
suwiliuhoxw andnhrachiﬁfobhadonmsghctyhe acifi darivaivesifuchak aspirin,

npaosi tions of the i nvention jnclude, but are not
brpmighaliganinoiaina fendpsal ahycol plicy b, s#lgmine, 1-naphthyl
L Tt A
suifa$dlavine theadinkcasbox hmidet suchaasidioxdean Msdxicaas amdigiboxasm others

acenet aci n, anfenac,. ci nnetacin cI opi rac,. .di.cl of enac,

such A% f-afpmidocinzpic asidaacetamigaphiesy 5@ ea@ﬁﬂmeflémlp%éa@mno -4-
hyAr SOBIRER G, am&&ﬁ{éaeenda%amo@&ne,'zﬁmag@eg oﬁiﬁiﬁl

naproxi’n, oxanetaci ne, proglunetacin
dxfanarrarmdfbedlarwl hgdmmwmoroqumh,budgmetbacxm,dqeobpdden and ity asive

i bu and fenbuf en; | cay boxylic aci
mEERE 8 medhp s Rep kY s IR B o1, PelC arinosiky!

es?e"rybmgmﬁ%h&m%kﬂaﬂedenwwe\é%b’ﬁﬁfetbnésnlmé%mél Srgofed,d.
carprofe f enoprof en, flunoXaprofen, ibuprofen,

oxabqpbbmamolmdmpnnzasnparargﬂmny;bnﬁimamd -subatiutedeke 16- Mabnmqs

b' f k t f f
oS afRers s PR ety Phidfh GPAFPE e o
(chMb8xNREALRAKNhMiBit&S] Wheh a46dle@Sib or rofecoxib.

[00164] Suitable diuretics that can be co-administered with or incorporated into the

pharmaceutical preparations of the invention, include, for example, inhibitors of
carbonic anhydrase, such as acetazolamide, dichlorphenamide, and methazolamide;
osmotic diuretics, such as glycerin, isosorbide, mannitol, and urea; inhibitors of Na*-

K*-2CI'symport (loop diuretics or high-ceiling diuretics), such as furosemide,
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et odol ac; pyrazoles such as nmepirizole; pyrazol ones
such as cl of ezone, feprazone, nofebutazone,

wW@200pl060sbut azone, phenyl but azone, phenyl PCT/US2007/023874
pyrazol i di ni nones, suxi buzone and t hi azol i nobut azone;

salicylic acid derivatives such as aspirin,
bum@méa ethgetiynis, acigh, farsesmide axowémd@metangley@aﬂ tripamide;

iRl R ol TR o LarPrAp o el BRI, oy

i um sal ne and s

beﬁadoﬂah@ttﬁau@m dhlo&uhl‘maal@dtdtﬁlorbthia@?de%@éﬂhﬁﬁ@ﬁhﬂ@@
such as droxi cam _isoxi cam and EI roxi cam ot hers such

m@bY@O@@étd&m@M@aﬁ@rQ@b wichtareethi ghlpshdidgne, indapamide,
mectoﬁgg o§1¥cl h&hg nd3 ﬂ%n mhﬁ%% O&Wr?rli'al)é 1tﬁ:eh%FNg*

am xe a ac car Zones, TOHD

chanriety) @ﬂld‘had’sl adt€loride tand Cﬂiamtbnedé,q >£M@ Ah@p&®sts BEmineralocorticoid
i ndonet haci n, ketoprofen and its active netabolite

TeGEPHAS fﬁb&gﬁtezommmw&éesﬂlm agginoljggna.aneenene, potassium
caanh%&’% 1e?éHoﬁ8%n‘g e%llie%r&re Qxfsoré}’a%?ﬂ‘é‘c?gsok“ Fn'gd

erlva I ves nrnmesu orgo

dig¢aiee D1 emisoda@entes d@ﬁbmﬂarmmd@a b@ﬁdinnmﬁratnbhfoox ll(m?p, or
2-substituted-4, 6-di-tertiary-

thiggidg divsetiry igaesher witlza mth?ﬂcweﬁ@@e apidspf sheoiuension for the
puhgd“sh dfR10 rbq t&% dlug'&}écdogg)é?%ﬁ&a%%i%%egw h%'dlto% SF the loop

as c Iecox or 1 of ecox

ordhidzigé dﬁﬁettd‘lated!natfd foamitim2d iihdésiree watkr \iétbiiod!; and prevent or
incorporated into the  pharmaceutical preparations of
redygs hynomatiemin, particalagydn thegronisxh pprangestiygihsart &rilirg fas well as

otfted et rﬁ Maf ﬁ&{mbf&i{ i gé’c?é‘at Jid Figtfﬂné;ﬂe?é?i'ngﬁ and normalizing

or phenam 0SND
sodiutrt B4lamxe, cosldde tmaefgdlgflae mp@tlentSmae&dhhdeof. r8xe/R MoReynoldd et

ur ea; i bitors of Nat- ort (loop
alo%?félﬂ%g spiliupy Rptance Brit. rhjle@.Ju r299{>§n§)'70%ﬂ§ﬁ as
[Ogiﬁi‘s‘m}t a%g ﬁappa 1&?@@0@@1@4 Qggéé?egrl:ﬁggéﬁ‘%%%z L RPRSHA dlsease or

e, acryni ¢ aci axosem
copditieh awheckahy[mnatremllammw ghelium icorditdor)ds presént, l\bg il humans

ort (thiazide and thiazideljke diuretics such as_.
whsr{he qu‘WPH?%‘E‘PH%“ indhf BlagmA ?%L%&)W 135 mmol/L, an abnormality
| .
thglydaﬁ QE{LIr% %tomt é og,g'g yt ﬁ:ﬁﬁédtlé/ngst Xe: Cﬁfcatlon of other rggqlcal

met hycl ot hi azi l'azi rnet hi azi
coadiitions, lvaks d ooesequendapbusingemedicati@isazacen cane sodium depletion.

10854 N BRBRGerbaimildr €0 Feriiign 38R b g mistipion of a
pdtz{skﬁm-?ﬂa?iﬂ% djure®) 4. ARLABEAI RLRiRId f&&%ﬂr@&%ﬁfst G@¢tas

receptors (al dosterone antagoni sts), such
spsrpncplomonfacrtezprlmmqnannogetbﬁewnlposmhetwpepodmmrdn_ajf ¢he and

Iere whi ch ether al so classified as
inYaR! Opotof Hiy RARRSECF LD oA TESEUARTIA SHIS FOGHBFFARRADE on
didfRflE, alhez€in MHTASYE DF A8 dAReRf is @edu@&Ptoqhmu‘hrk'e%%éjrﬁalemla or

diuretic together with a synthetic peptide am de of

metabolicragidesisong oy patieats with lmpstc ofthasis.oop or t hi azi de

etic d S effec wher ei n .t he. dos
(OPAEA"" §FeEfiPdar SR eiledi 66 iR R0S SRR P S venon
exUiHeslong thsyiag Blirafi6h 6NidtRN wiRAAJRAMAYERY if [herz[p%dﬁ'@a@ly relevant
hyponatrem a, particularly in the context of
dOQthgs@,\tq Jior stance finispme embadimeats), thgsynthetic peptide amides of the
invention when administered to a mammal at a dose of 3 mg/kg of the synthetic
peptide amide maintain at least about 50% of maximum efficacy in a kappa opioid

receptor-dependent assay at 3 hours post administration. In certain other

embodiments, the synthetic peptide amides of the invention when administered to a
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ot her nedical conditions where decreasing body fluid

retention and normalizing sodium balance could be
whewshowssal to a patient in need thereof. See RCIMUS2007/023874

Reynol ds et al. Disorders of sodium bal ance Brit.

Med. J. 2006;332:702-705. [00165] The kappa, opioid
mamaheicr dese o6 8i langlig o) fsrranihetic pERtids apudempingis aideast gbout

S 08l PR e PR R Bl o B O 9L bl SR Bos

acﬁ@lﬂfs&ﬁﬁérﬁt TlﬁHknhﬂn{uhEefﬁc@@ni@ opéraliondlg|defind B85 tﬂaﬁighbst 1éel of
abnormal ity that can occur In_isolation or,

efficaqyudstarmjneder de periisnlag Keppsropigid mqqeﬁorﬁe@nn@lamt assay for all
acon? tt| 9fs, or as a consequence of using nedi cations
L ¥R cause sodi um depl etion. [00166] A further

[wmdl MR Bértdif eMBodigichts| aklsgmhaﬁui,sepnde @nﬁxfemoﬂ tHetifdnition
a potassiumsparing diuretic,

Whﬁm@iW@&%@Q focomamymea atpr dase @ﬁﬂdg@gfkg tmauger@hat ipgst about 75%
sy n)flﬁlél% gf?w%r}'t ho%psl s? zpcﬁlq ?Htr%&cgne t fﬁesglllvgtﬁeq g‘nboglﬁnents the

e am nvention

syiHepio peptide HMialy dMmble ﬁwéﬁt%iﬁﬁﬂerﬂﬂﬁﬁn&fcrwoﬁh mammal at a dose of
pot assium sparing diuretic, wherein the dose of said

0.4img/lsg maintain @é&a@t@@owt&% ol WRREUTY BiEICRS @13 hpusy post
oFbRRGLDE. FRGHTRL oo rerit B T SRS A AFAL o e

inv¥mtidnevheh mnhisdeedamadﬁanmfal 5tiaeudswem inggikg araltitdih tat Rast
I ong | asting duration of action when admnistered in
ahaye Pafectitmaxampm effdgasy ahthreeipgissspqshadmigéstration. i nst ance,
t
(0026 THHE TR BF My iR BRI oRERLE B Bl At e kappa
opibidIecaptdccasodcidtbdisyat betdmitpaphiadraramal] evherimthainiethdd

| east about 50% of maxi num efficacy in_a kappa opioid
inchehadRinEMgde Hhe rggxggyal ggorgpwrgcofggg@mg an effective amount
I h hed
oﬁéjépnﬁ\{ee?% @%e A IdQ OFFH engv 01118{1 h(gﬁ? Ir?\‘é/;ent [ ng?%ﬁ‘w ﬁl%mal such
a@dd@membaeé dr fe@alanaxﬁﬂxalv‘& Q\%&/\%@Eﬁ&rﬁﬂ AlltSﬁﬁﬁVél@ZtBSM
manmal at a dose of O. JI of t e synt heti c pept,id
MAFNRAL CRRPHR ATIMALE 2P BARY atsmmem% BHnSehOr sRAANSE-Fand gufhout
S
iRafiorl B RaBRPhily bEATR] O cANRRRARIpAS SRK o ki eutie
mapeunA sudnal d thowaghbred oashomhanimaly ladatm hremal, sodh as a cow, a

effi cacy determned for the particul ar kappa opij o
g?ﬂéc%élesﬁ{ OFIB SO fbPmle SUSh A AR 1or THBBFY- S PLOTE Gapisglar aspect,

aéﬁ,ﬁ %'ﬂh‘ﬁﬁfaﬁm n enbodi ments, the synthetic peptide
es of the I nvention when adm ni stered to a mammal

[01117_61 dode erﬁifec@velamg.ld( gambeé deterinmminet adcemking @iyoutinenbethodst by

ma m effi hour s post dmn stratiqgn.,In .

ot 31 (I e e Eot MfaRed 38 BB AP YRRt e defeined

asozi d(t)Jz\Ee lu'i‘iY @J}’hbf&ﬂt t‘@ftﬁ'&/eﬁg&‘ tB'tl%taﬁﬁ I?éjppta(?eé% mla?etd dsease or
dose of . kg 'maintain at | east about 90% of

cmlmmtbé maxmma} alte@ativel y sthp oﬁectlvaquunsmaﬁm deterniined as
algﬁﬁrntagxitnsaﬁgc{l]%li toezrllsop?gxuql%pe the E 50 Scon Qr%tpa 1%}1 Gr BS gmount sufficient to
approximate two or three times or up to about five or even about ten times the ECsg
concentration in a therapeutically relevant body fluid of the mammal, for instance,
where the body fluid is in direct apposition to a target tissue, such as the synovial
fluid of an inflamed joint in a patient suffering from rheumatoid arthritis.

[00171] In one embodiment the synthetic peptide amide of the invention is a

pharmaceutical composition that includes an effective amount of the synthetic peptide
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i nvention when adm nistered to a mammal at a dose of

0.1 ng/kg maintain at | east about 95% of maxi num
webdsoensy2 at t hree hours post adm nistration. PODUSHP7/023874

The invention further provides a nethod of treating or

preventing a kappa _opioid receptor-associated di sease
arpide @6 Hgi inyeation and a phanmaceutically agaeptahle axeipirag or ¢aitieiydaone

oL BB o R S BABEL BaEETAEVe

in&iionld antimolnt effeti VB tBdat 6i6te it aKyppEPsPIBid recepi-as@iated
a donesticated or feral mammal, or even a wild mammmual .

conditionripainamnmpal, susd as gdvwan. daangskeraspact fgtkappappioid

. i I; r i . For_i.nst ,-1.an .
B4 UG, o, AR LRBR s o
glégdgpai on ani mal, such as a high-value mammal such as

a _thoroughbred or show aninmal; a farmanimal, such as
(09173, g ongyerabodimentibe phymageujicalgompositiopef ehesigrention

PR S e RSO Bl B | g

arfigitilepicssas, an anticbniglsim, 4 fdirdleptidatcbailtdsteivid, aRordEhannel
ordinary skill in the art. For instance, an effective

blagking agens AT HBORtsieEtidal gak-inflanmatgpsdiys (NRAIDY uf £ i ci ent
re r. Gk . e - i at

79, YRR R 1 A o PR B SR 0E 3F Qa oe
intv&iftiomf dn€l Git phd fmuentici 1 y rmeye psb el edhidl bnedirieiScan d@ usedienteat or

sufficient to approximate the EC50 concentration or an
PreMens epe sumprecofentariely ofkappbepiais recapigs-associateddiseaserps
di98rdH4R o QohMs. f1ve or even about ten times the ECS50

concentration in a therapeutically relevant body fluid
[00074]he Therkappa ofioil redeptaanssciatshdiseasé, esobdedy oif dontllions

in direct apposition to a target tissue, such as the
preyemdhle pr tregtahle with thesyngetis peptideamides of the paentign can be any
S DR O AL AT St
clironie phing inflasmnaatiop hprunitis, diypoatenig rgdema tilems, thisdd and glaucoma.

i ncl udes _.an effective amount of the synthetic pepti.de
ROt g tise Ok BB 01 eeE PLOS ASTPRIACRsRFY CAnlg hpurepellie, gain,

sdrﬁ‘éff’cgi’ah{? Risead] Faik BAETRERHS b&iﬁ.‘ idfnﬁ&i%@a@&éﬁ‘msﬁrcﬁfs? bPt&itions
or carrier. In one aspect, the pharmaceéutica

are @sywosidd with mood thde snafeynifipatn, e.gp@pstopkeratva phen cdn hdve any
ljkagve tion in an apount eLfe tive to treat or q%revent .a
ol fneypaPathic. seralis ghsceral ad Sptapeous pa OMPRnSTHS, depending
FoHHE EITED spect the kappa
uopi ol gype?gggét?gtrﬁggsocilg{dggdtgg%gfiﬁﬁygﬁ. i's pain,
[00A7$lamikheikappa ppicidire¢epioredsntiated infammatios sarsboany

. gl aucona...[00172] |.n one.epbodi nent. t.h har nacepti cal.
R BT i oasor cRBSHRD B URE: O RQHERitoe B P BUSL geiripioi
iRt t8hosyAGVifiQ bLRMS) nBSKIRS UREm e;ﬁeomliﬁé,%dh&ive capsulitis,
cannabi n0i d, an antidepressant, an anticonvul sant, a

osteamysligip: dstcoarthritae inflommagion; idflammatasy bowelnhisdase (IBD),

irritable bowel syndrome (IBS), ocular inflammation, otitic inflammation or

autoimmune inflammation.

[00176] The kappa opioid receptor-associated pruritis can be any pruritic disease or
condition such as, for instance, ocular pruritis, e.g., associated with conjunctivitis,
otitic pruritis, pruritis associated with end-stage renal disease, where many patients
are receiving kidney dialysis, and other forms of cholestasis, including primary biliary

cirrhosis, intrahepatic cholestasis of pregnancy, chronic cholestatic liver disease,
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bl ocki ng agent or a non-steroidal anti-inflammatory
drug (NSAID). [00173] Pharmaceutical conpositions that
WO p@B0dBEsAa synt hetic peptide am de of the i nvReI/USIW07/023874
and a pharmaceutically acceptable vehicle or carrier
can be used to treat or_  prevent one or nore of a
urg@id, a}ngmntwh@lsaasmumnélqee%s(e\mlb?&@s@@@ﬂ%@& cenditgensesych as

di sor 74
e JBRE5h 80 SRIElY 0k ol SRE herFlB L BB Py
vels,2)¢B8n plahes, Gehdn' s@nﬂb@h'cﬁrdﬂﬁdub pedrufsit(ied) qiyrretitelss, tinea
am des of the invention can be any kappa opioid

padéss upicaria.asahies, yeginitisoatal praiis asmilan%d wgh bemorheids and ,as

w%l:l m?gcg)(%ﬁ?%lg&gta dﬁ]ru ’mﬁm W séa%c %W&glo% Bduced

plghaycorm For instance, the kappa opioid
receptor-associ ated pain can be neuropathic pain,

(0087t | dhekappa Qﬂl@dé@@pt%@swcmed&#m@@m be pay pdenmipns disease
di s ases di s ndi 0 t

orvﬁopﬁ rsgd} 5 or1 éaqcs,redeﬁ\%d% 'i%g n§65t%e%e§&?bs%5esr% ﬁ?c\)/ a

sﬁﬂfﬁn@ﬁlnﬁﬁ%?rﬂﬂ‘dantﬂﬁur@ﬂlé hél‘fndﬁe WADPBsbérétiorsomat i c,
vi scer al cut aneous pai n  components, dependlng

(008781 + Adetkppra emeidaseepior- agfocippdg ey calhbo astilgus disease or
co%’&ﬂo%y &d dlhg%'u? b 1Trﬁﬁed<8&s? %P&% {04 {i'er%? gﬁ o?J m%ﬁée‘%ﬂo%e"?d

can e any

dg@utibh.on i ncl udi ng, but not limted to si nu5| t | S,
rheumatoid arthritis tenosynovitis, bursitis,
(0047 ¥on |Tth|eé<apu>aa@mwa|re@prq€@ﬁwmq REUrQpgHEE paia can be any

n&?&;ﬁaﬂ{mgélﬁ SU’CH%E ﬂ{’léoér, ?I"l e%h@%g[utagﬁ tdlzfqegﬁj)am viral paln

suchak h&bbﬁzd&%&scﬁ:}ﬁtﬂim chérﬁ&)lcragyuh(ﬁfcedi paihasred-emitoaching
otitic inflanmati on or autoi mrune i nfl anmati on.

MESRti6 FanFREPRBAISHIPAhA RRIR avsepiptsH witsiErumatic dnigry and susgical
proREHRE, A Vell? Elwridnfs SRR e Bﬁm u?aQ '&E@ thbl%]lé g&meaa%eufo%mlc

|ns tante, ocu ruritrs,

camnpynient; eigy, inhilgaine. ot itic pr ur| t| c, pr uritis associ ated
wi th end-stage. renal disease, V\,here mag%/ patien are

[Q048Q; vikzpre Pawaza%f)%sﬁsf;é ipain alsodngludesroculsr paings-2-» tollowing
p&(ﬁ@l gﬁ cﬂ% §eraie@ P'Rg( p5él?ﬁrl§{cepdtidna5r}5lta%r(SJr r?ﬁ%iu?e, chemical

I ntrahepatic chol €st asi’s pregnancy, oni c
buhsl costeal abzadion/earimiiaseq e asso&ﬁte\t@lﬂﬂﬂﬁljtﬁﬁﬁﬁﬁlﬁ comeal ulcers,

PCT/ USZO 7/023 rema, mal | chol est asi.s,
sqlefifisaPRISE eréIkS ﬁ?rPkgétl%n}‘ﬁ’&’F%F‘&é‘? tthe’awa% iperstiagal kerautis,
ﬁﬁ@ﬁﬁﬁ l(é?ﬁb!?@glhﬁc‘u%?us sid&&'d%gitzﬂ%l?ﬁlﬁ& brififal ﬁééﬂﬁ@tﬁl?nor

ermatitis orliasls, polycythema vera, Iichen
p@hﬁngssuhdmmﬁnosuwpmgx chronlcus pedi cul osis (lice),
I cosis, . tinea urticaria, scabies
(apTEI; Rapbe Shibia-pashi reed Baulionineias R pRBr i
a3bdaRd wnﬁﬁhhaxﬂ&aicﬁ‘? B6ditddrdsCsiRh 48 bfidrgicaRfhih, delnd Bx%@l%@is the
pruritis, such as mu opioi d-i nduced” pruritis. [O

cothmoR aphsiacomm ubterseberpesovimales odiablesiong dxefnamamnmnadyosm
m?l%enza Paryngealscancer acute laryngitis, acute necrotizing ulcerative gingivitis,
peritonsillar abscess, pharyngeal burns, pharyngitis, reflus laryngopharyngitis, acute
sinusitis, and tonsillitis.

[00182] In addition, kappa opioid receptor-associated pain can be arthritic pain,
kidney-stone, urinary tract stone, gallstone, and bile duct stone pain, uterine cramping,
dysmenorrhea, endometriosis, mastitis, dyspepsia, post-surgical pain (such as, for

instance, from appendectomy, open colorectal surgery, hernia repair, prostatectomy,
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or condition such as, for instance, edema due to
congestive heart disease or to a syndrone of
WO p@po6wsp2 i at e antidiuretic hornone (ADH) secrBCT/082007/023874
[00178] The kappa opioid receptor-associated ileus can
be any ileus disease or condition including, but not
Ccalonit rasectinms gastiseloatyl senecwny, éele@:tprrm eelpsiomy epelvovel

lap%if%c%{ﬁg:th Al ll&%p élgltﬁréeﬁtr%gl A Es%gt%%l .o(%]r c(l:lglec%stecomy) post

m@@x@ﬁlQﬂ@éeﬁh & RuctBake fbraﬁstarfc@faﬂdﬁ&bl@ﬂéﬁop TdyStesdops
neural gi a, diabetic pain, viral pain such as herpes

h)@@ﬁgw@ppmswmlé@ ep@@metrleH@ﬂrﬁymeam bw@bthrcwh igancer pain,

EFaSAGHRRS Ko TR A e AT S Bl BRR

candafoRd Uaetcul 5y ofethd visery &d.g. agds&o@s‘oph@g'édla&hﬁx ankdse! hat
are thought to have a neuropathic conponent, e.g

paricepatitin @cutp motvaegbhr;(&pplaer@pvwdmésw& patelanephitis, alnql@cystltls
cxrrﬁS{ yql%é?tlca 91% ﬁit Zg od’engl ﬁ%&l@glce esoqha ms astrltls,

rac |ve ocul’ar
gastrberttahus‘ kolas, ﬁfvaﬁtcunﬁs mbamap@ﬁstrubtwmavamrdyetabelvxc
abrasion or irritation, or associated with
m@@mnmwwudweﬂsesper&aﬁf‘;éaicemp@@mntls BOs@titig,jigterstitial cystitis), or

L e e

NBalBt§.oconjunctivitis sicca, orbital cellulites,
orbital pseudot unor, penphigus, trachoma, or uveitis.
[0038313 1 | Th A¥RsaNIGBY BI@N RERAEIS A @@h%pﬁtr%at@e Of RECVERfEE a kappa
0
bR oS AUASE! onatRS Sl Wings s

whereireth® mwﬁial ih¢ladestadeninis@fiNP o 1 nthmbglrk @@ipositiof cémprising
her pes sinplex viral |esions, infectious

arrr%fﬁ%?ﬁlue PESYRtOL a syRihetiepeptide RRYgeRfch¢ InVaRtics: | In apother
e#n@&é’lﬁ,ghé t.'h? k aﬁ)%@,?m@ ‘?&%B&h %As'a&até'd% E&’ihb%(‘?s ;Qahﬁ‘ q}lf‘fdntu;nﬁt’éc’)n

peri nsi SCess geal urns

(soeit hMehmatprtgﬁﬂharcyn@ammauom@uﬁeeartlsnmuﬁﬁlamman@n dBD
tonS| [litis.. [[00182] In addition, kappa OPII oid .
nflapwation. IESsiplpmmation.aculas iflammation,etitiq inflammation or

Lﬁb%ﬁﬂnéﬁlﬁgﬁma%h ?Mﬁtxts atch a§5&ﬁg:’ degl‘gliljlt%t, Qﬂlﬁe)ﬁg{a}i?ys%i-l €

stone pai n, cranpi ysnmenorr
asociae® prurasi sculargstritis, stitidysp@pShsect picsprustis, @ oploiddaidnced

| , I f d )
BBk 60T 164 0y of RELH A Pttt BB bgirovse
phP(4RAGS BERRRRaI R Pg{agﬁg %é{a%?ﬁ et CRHiR rVn%l {)zﬁﬁ,e&%hl% erapy-

gastrecto , splene col'ectony, colostony, pelvi
1ddapmipmxcmp1y1¢ta5tabatadcexganm)om sorhatit Eairg mt\osmy:ral paisec henianeous

ar chol ecyst eco ost. nedi cal ocedur ain (such,
psja. T oot Gt B e Pa R AT S iRE i Sfsgine Stamping,

[ h,
SRS Il Sl pNIONES b, PRI e

paasmlaaupenh ofiitichpaan,GBireaktitlgonghecanserghairaer paBDassociatBS woth a GI
dlSOI’ er sucglf 315593&0153% In another aspect the pain is pain associated with

surgery, wherein the surgery is pelvic laparoscopy, tubal ligation, hysterectomy and
cholecystecomy. Alternatively, the pain can be pain associated with a medical
procedure, such as for instance, colonoscopy, cystoscopy, hysteroscopy or
endometrial biopsy. In a specific aspect, the atopic dermatitis can be psoriasis,
eczema or contact dermatitis. In another specific aspect, the ileus is post-operative

ileus or opioid-induced bowel dysfunction.
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conditions, particularly of the viscera (e.qg.,
gastroesophageal reflux di sease, pancreatitis, acute
w@ologepssz i tis, ulcerative colitis, acute PCT/US2007/023874
pyel onephritis, cholecystitis, cirrhosis, hepatic
abscess, hepatitis, duodenal or gastric ulcer
[003843h a ki appa OPIQH%RGWH“PYS&SSOCQ%{SQ pyB nI@Cémdes ingperalgesia,jwhich is
oo f' ettty 2h R 1R 308 b HELe Ao QUL i

I Sease,
o@af sdc@ﬂdziry % lopalastad ddmage. Thsed &tmdgeE(b g5 wsltasrbnss burr3) and
exposure to toxic ag ents, such as i nsect toxi ns, or
inflagration €an prodyen Slﬁwﬁ@@é@Cé?aseSNSAIIIWCItPUb!DS@]PWdal
e \
oBSEER (VLA B AeThPR Rl R Rl oo

PRIce&inglbf the WIth'WérldrEonR@ress &URHInABordl d1alPés., Pieeie€ Sbience
the method i ncludes adm ni stering to the nmanmmmul

PeRlishers iB_t\f,cm. St Scbpible ctaah (997 FHin 85:5ogunt i incgeased
BRI A AR 5 AT YL O 8 P M

hyperdlgdsia) Whete thépdin réspbhsristtel rogult df&ucaaag@rdtétetwpdr@e ta
arthritic inflamuation, osteoarthritic 1 nflanmmtion,
stirmgus. | ‘R impesienesof theakynerl gesimuate dhthe@esfigjury pain state has

béeﬂ;rlaxgeq I:%I)} (?é?l}on‘g rlflttﬁlri S{uﬁ gﬁdf%ggﬁ%g@ﬂg opl 21’1%&1 Won of the

pé@tdrjewndﬂmhmmy pamscaa:e aSeecfopewm;ﬂa: 3’}/0616 let all (1998 AkdsHesia
itic pruritis

a%ﬁmlsesv%abé%wdmmef F‘s‘)l (18%‘543 Twlwé of PaasMelzgek et al,,
| t hi
ol AR L BRE RS, pf 1B 15 o neuropatiie

[Qﬂa851] \h Iaﬁétha&mboduherrmlﬁdwlarppmaplondwd:qudr @3odiated condition is
netastati ¢ cancer pain), . a sonptic pain, a visceral

PHa; Ipflammation (sydl %@euwaqorﬂ arfhyitic iptlanamatien, QE'eOTHEISai n
1Hfl§nﬁﬁtft1laﬁ' ltﬂlfnﬁ’ﬁhﬂnat hdﬁi@’mﬁ &%tleﬂ'&ula&”irg[ 'nﬂﬁatlon otitic
cranping, dysnenorrhe ometri osi s ys

1rqﬁka31rnamng>|r aatoirpaiung inflastmatied), padritjsr(sehcy ramplcpr&mmatms

ocul al n, ot I‘\‘)\P E)al n, . breakt hrough cancer %ﬁl n or .
kﬁS‘&?Bh bl Msace%e S, Qeplar grusiis gRIfLic RIpR S, ARSeptapegruritis, or

mhﬁ‘ceﬁ éél%Hx%Ciler NasH@biglhfeoRAl 'In%ﬁé et &R pain is a

sur r wherein the surgery is pelvic
n¢mmmtlms qna;n;(sudhtﬂs atigdnigaltrienralgihyraigeaing diabptiapain, viral pain,
chol ecyst eco Al ternatively, the pain can be [

paln .
ARSI HES P FETBFaSIIC (ANGRRAIo3 STy hA. @gsceral pain

of NENANGEs pHifll AARRIRRYs &V&E%ﬁﬁm%’)inhﬂ“ﬁ(@ﬁa% A3@fRYstéHe pam
endonetri al bi opsy. In a specific aspect, the atopic

u@gnerataimping, dpsmwrpsy rend@nst_rlomdb'emsm pm@ﬁurgmal pain, post

t|t I n anot her. specific,aspec the ileus is
dlcaT Rsptedie RAin. SRl By X nats bR e eighisdliest PR or pain
asq}ééiﬁﬂéﬂ ithoG1 dRdrd¥0sdA0R/ IBFPGIB SPIT akSIBADEH AR %fé&éam i am

[ 00184] Kappa opioid receptor-associated pain includ
assygenedlwgé@uagermmm the suegery isqrtltio laperoseumfedlbblyhganon

f..th h |
R 20 e Silesfttar Mgy G P PSR Ba palpssociaed
withSSHE 6 PRELINS; dich ad i 3st RS, colsHod&pyadftoscopy,

hysteroscopy or endometrial biopsy. In a specific aspect, the atopic dermatitis can be

psoriasis, eczema or contact dermatitis. In another specific aspect, the ileus is post-
operative ileus or opioid-induced bowel dysfunction.
[00186] In another embodiment the kappa opioid receptor-associated condition is a

kappa opioid receptor-associated condition preventable or treatable by sodium and
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i nfl anmmati on can produce significant increases in the
excitability of polynodal nociceptors (C fibers) and
whe@hk/ostsseshol d mechanor ecept ors (Handwer ker ePCHIUS2007/023874
(1991) Proceeding of the VIth Wrld Congress on Pain,
Bond et al., eds., Elsevier Science Publishers By,
pqiﬁﬁmmsmmgmgslwaésoémoym as @QUIesis. PAN ax@\pls of ach kanpas
o%%xﬁggc;%??oaw o;égz{ﬁtdacon'g{u‘géf a{‘e‘é @%‘@g%eg{a%tgﬁeé RS 2
sYRYHREE PLSIRR atmid¥BEIhe 1ﬁ\}éﬂt1@1ﬁirﬁldd6§&w&$ae Tie ddbfa hesWetduefio
an exaggerated response to a stimulus. The inportance
anyroftaarintyp| rdaiegsﬁ iog cendatiens; such e corgestiverheartyisgaserpr
tedl denonstrat ed and appears to
bt o enr S g SBERISIPR on of e
[00087]- | Mh BRothérEmbRATRR ihe KppA opioal &c?i?&easﬁ&ﬁat@d(ééﬂdit%n is
Wold et al. (1993) Anesthesia and Anal gesia
hyppngeamingr oth@bn@qmaé@uSedlseaqel glimkappa ome;dt ISeRpOTcs sqRadted

Mel zack. et Chur hi l.] - st Londo
yen G55} s Bérnay capdiCany HYRRiC ot odehRl MEacd FA8RRion
suRRIa®)i for MSRAKY, BYpAREeRIAdnREdeMa didochated With Sfgstive heart

i nfl ammati on (such as rheumatoid arthritic

fajlurel aiora syrsiiome of Bwapropripte japtidipretic herrencdMDHBCretion, or
h)g)t%n%lt?ém%ttflé% is assg 1ate[i](}Jlt%qnt%{lél%]dlupe‘ﬂ%ltﬁ&{rlaﬁ n\f)v%tﬁmz)léiesr}md/or

I'Oh "Or "aut ol mune
lopp dhirétics. (The @ﬁltﬂétloﬁﬁe@ﬂd@ardﬁfeﬂﬁf th iigvention exhibit a significant
ki dney-di al ysi s-associ ated pruritis, ocular pruritis,
sQgiurpspargig AN oSS i psating pQ@rg;chffepy, avhighyis beneficial in the
SRl Bh i BOHE SR blchb Bhicp e Tiond hSHEaeh W3 MoBhatemia

ect neur o

amrmybskmhnas Adcb@ﬁfglyl,&he Sb&iﬂle’ﬂicgiept,lddﬁrﬁlﬂas Ofthe divehedr 4lso
pain, viral pain, chenotherapy-induced pain or

h%tual%lfsamu reetb%dmfrtrepta%?r pravenyipghypongtemia-gelajedseandijons,
e;&%p“es cﬁ cMEg, &‘3'311%%\)9 H},gor?aﬂ%hﬁﬂelﬁéfg&%m&&h@ cRRbO
art I C ney-s pal n, uteril ne

cmgmmemgccoﬁtyﬁgrmmlmhe statue s hymirvolemics euvibyanie per lgypovolemic.
(ﬁost surgi cal pain, post nedical procedure pain,

d88lar Pbmewol%@licmeor&aieﬁna wruswalbessrgibycariaereassan fotalybody
WF%EQVFI%%? tlﬂet Sieded th @asﬁg otddoﬁgésﬁ% heatt&ufSn lpot"r-l,r

n an er aspect the paifi is pain as$oci ated
symdtdmesmc@mpyl;lcmhthossn t he surgery is pelvi c

I roscopy, .tubal atio ysterecto
(003 g9 frﬁ% gﬁmﬁmn@lﬁ%m 9§Pryf W sisyn bmew inggpyppriate
arﬂﬁﬁtﬂ@h@ﬁ&%on@"@bl—ﬁ sBEHiGRAndhAF ALY HE ﬁssﬁaﬁtlad @\ﬁth&fj{eumoma,

I nstance, col onoscopy, cystoscopy, ysteroscopy or
sraail}odhtung a&hnder, otydipsiay cases pElhéadiiojuas ped brganiveantes |§¢.g., use

of PR rbES sis FRlspRAROLL Aok Y ROGRARe-{ o || cus i s

00250 bl h hed @d-d ¢ i
o 8RR By G SRS o

sagipiroileyet auletpayobe weoauedtv\edh diwede tseo nases ofiintdestgiphnephritis or
q[él oi d rece tor-associ ated condition preventable or
SRFENGENEBE sodi um and - 62 WO 2008/ 060552

(00991 1USA0@4d {238 6fh ﬂb‘ﬁh@&ﬁia% SO RUrHY théiﬁ@@é&ord‘?ﬁgst% the
known as aquaresis. An exanpl e of such kappa

concentration of sodium in the urine (i.e., whether the concentration is greater than or

less than thirty millimoles per liter. See: R M Reynolds et al. Disorders of sodium

balance, Brit. Med. J. 2006;332:702-705.

[00192] The kappa opioid receptor-associated hyponatremia can be any disease or

condition where hyponatremia (low sodium condition) is present, e.g., in humans,
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opi oi d receptor-associ ated condi ti ons preventable or
treatable by adm nistering a synthetic peptide am de
w@Roosleossnvent i on i ncl udes edenma. The edenma naRChHESHOB023874
to any of a variety of diseases or conditions, such
as congestive heart disease or syndrone of
whenapp sehnmapacenDiatigeythe plasma faB 1w 135 mmulfhean abnormality
enbodi ment .t he. kappa_opi 0i d .recept or-.associ at ed .
SRR e fsolitiog SERerREisauensh B RePhaRaRaT bAR medicy
cohbRiok&RPAs @ RbMeHudnRE BPhhg MBaiRticiseRat chY BARAk6AHnepPletion.
edema can be any hyponatrem c or edenmatous disease or
[0089i t Inaddidercte these couditipngs namewus AthsbeRnditéaris Aregsdociated

me._associ.at.ed. with congest.ive heart. failure or

i B RaRBRat AL R b S HAERNAYS aERlie ch s M sl by
seSRAO6Eih@iding CarcoRRABJE [RB] @uddBdim| fane®as GvatyeBlatldrhand

intensive druretic therapy with thiazides and/or | oop
urglien teyrmersa, mesethslinmahroachid pdenma ehrgnoid igangliocytoma and

invention exhibit a significant ,sodiums i ng_and
Eeoel DRtk oy Qbbb T e RSB RRRY D% qung
orlRMIRY, ichViddtioh Naspb’killdsis§ atipaailod (1ﬁ§gsmrm [¥héfngitis (bacterial

pat hol ogi cal condi tions associ ated wit yponatrem a
orafikahoendgphrditis ladirdDS Avasoular eyisss, sueh as: ssanetietdseul pregrciugions

m des of the invent.ion,also .have uti.lity in t.had
orPrisFhads sl GBI A R Risn AEPiiE fen Tl BltTan-
B&eeinticdig mul@Ma sElkRSis OdeliWhtierdém, fhgotksidet laRkAWelerosis,

;gponatren1a-related condi tions can be categorized
h parlng psxshegs.peeipberat nesirepathyy headveuan (€losediand eri c,
et A Blafors 5 BesTRhy BAEENS I Rt

osn®ir€deptvss; FBNgddaloBalfsrRtiohdlincRARS: Sfene§s ILEIrpecalloaTh,
failure, nephrotic,  syndrone and hepatic cirrhosis.
cleftiap/pate pad atherinddlingslsfagts: aetabolig capestiich @sinacutingggmittent
o . . antidi o . ‘
oY Tl ArRERK L L ot IS ie 1B TR oL
thiszilel diwrelids, heergninapiel barpivhries ihiolnergR<ugsntofestiegeh, oral
injury, and organi c causes (e.g., use_ of certain
hypoglysemic agantssVasapretsst Pigiss mopresan.Jugh-Aeyiocihuse.

. ] erd.a: 1.5 .0.a relative
chiBroRnidd RGP, ForlpRERBIC AR e phefR sy o
cyebphosphhmidepridyclic antelepresians, moasasine bxidasecinkibitbisaind

nephritis or _excessjve sweating. [Q0191] These forns
S%towﬁmwéﬁh@teréha “fSHEE‘%?"n Srasdprenicdlidy angurie
. | - | . 8. .
R A0 S0, of iy el Pl e B e s associated
hypoastrénhia), tay welllak usodfdewpsadium hetritiofid auppedibite yneltetdy et

mglggd!.%é O§F8 Eérse[xggxfggﬁia%ggngj%glg%piﬁ (Eirlhttei'na‘vel\/fjedic\grie, %gt?)%d

(zbggfp,tplrozaSSOCi ated hyponatrem a can be any di sease or
condition where hyponatremi a (|l ow sodium condition) is
[00124)e ntQther.agnditions dssocated with@3ponatremia incude renal failure,

nephrotic syndrome (membranous nephropathy and minimal change disease),
cachexia, malnutrition, rhabdomyolysis, surgical procedures, elective cardiac
catheterization, blood loss, as well as hypercalcemia, hypokalemia, and
hyperglycemia with consequent glycosuria leading to osmotic diuresis.

[00195] The invention also provides a method of treating or preventing a neuro-
degenerative disease or condition in a mammal, such as a human, wherein the method

includes administering to the mammal a composition that includes an effective
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WD 2008/ 060552 PCT/ US2007/ 023874 when the sodi um

concentration in the plasma falls bel ow 135 mmol /L, an
w@besnembi ty that can occur in isolation or, POF/ES2007/023874

frequently, as a conplication of other nedical

conditions, or as a consequence of using nedications
ampynt of asywtheliscpeptide eurmd@@pl esqrigad abgvgo ﬂ@speuwdgmptailm

dlgegag% g{e g‘ﬁ‘gﬁ?&\?ﬁlaﬂlﬁ %is)% e n& ngraIP Y}%&lrs%a%g 89 éond hoch ?&c‘f‘l as for
inkiafitd, 2chéhia, MR, 8GbKeS bfad By OdpirdX @%ﬁnﬁ?‘br reperfusion

secretion, incl udi ng carci nomas of |ung, odenum
inperpic Adtgmativelsr ts}zle npiradensnerativeidisease peeonditigmesmb

oG s 0 e RO eGSR Bl it e
eStreafibRSAEven{dbRCH ethe &hﬁetlﬁl’fd ofi th@lnventadisiaemae gla(itamg

or brain), cavitation (aspergillosis), tuberculosis
n@ctumrgde(gpnmtmm yetingbischegie diseqss and diabatic newropathy| ) |

[@2?@& 3 é%zml %%8@ rer§gs mv%t?r o r%m m%Hl%Ia% gfs' prevention or

tr@ﬁmﬁmw%nsmm@ﬁrohmr@ma@@l a‘iad cBﬁdlfx@ﬂlsO Ghch B Aikeases AHE Bordtitions
Quillan- Barre syndrone, nultiple sclerosis, delirium

haviegye ngjro@\qumrp@mcgnp@p@t; Aynthetie pepsids, amides of the invention
c r}ytger %leﬁ el“c'fsl (YIF ug§ é t19$ [o ?E:c%‘&?n% 88%‘ gylfnsthtﬁg gffects

rauna OSG ene

of pHtieslbgOHSinfiRg t}ﬁmoumbdd 1® nefifodegdnetation aﬁd/bahaﬂbm:al cell death
osnoreceptors; congenital mal formations including

obige naweatedeells o Fouexamls. sevaigl disepsssor conditienstal twe that have
a Béﬁggﬁ%ﬁatl{ﬂ&o‘@ ‘?ﬁh@can%%g;?«%l% ed of ﬂg%?@ gg%nﬁ&m&%ﬁ $F Gn

eff€ive iad@uil SfIBeIs yrtlictis Peptade @maemmgs irBAdfitiorasSuch diseases and
thi azi de diuretics, acetam nophen, barbiturates,

cIKlitqns Of greceysgreq%%e glaucomagaculay %ﬁgenmtgfag Fepinahisghemic
dﬁga%?taﬁd d?ﬁ@ét?cﬁe%?cgdaﬁ]ap rP.rgéra&%H &Stﬁés'g dlgyil&@ aﬂ@%@ndmons is
oxytocin, chlorpropam de, vincristine, aneze

bélieved tonayolph ﬁﬁlﬁt)ﬂd:gﬂitn’aﬁ&) or mucérmﬂ)bﬂswmnfoheexahfpﬂa:y}cl i
ant i depress%@ nonoani ne _oxi dase i ri itors and .
prograsmed i} deafht RReptosip) 1pivhishsthe agwropalells are gamppitted to a

ﬁ%s p? ?haFI ¥RRbAhervehHbdWoul: lgad oK1 'dB&h. It has been fﬁ)und that

I'zation, surgery, or during or after at
dexwdmjmen( br progressiem of Sleseahsmsesamddomﬂlylpmmmerpra)enteﬂsor at

se of lowsodiumnutritional enents in
leé?‘cfé‘?"i"’;?i YHG?W}CBUHFtE?(a@@eOPF‘BFi r%sea&%ﬁéomvg J.Fhléaﬁpgove

[ I{at p.
BRSSP0l 3kl R8s o] L o b

agonian a$aechior msiance) Kawshek at alf ‘Alé¢uwromotechiaphr Glacorsy AN,
nmenb an s,.nephro ] ni mal change di sease),
Pé%f&f?é&( ?fﬁf‘ﬁ yok g?éﬂy E)gb‘gonyol ysis, surgical
[0U199Ed U{h% cdRk BF él'aM@on%ift & %ev&ﬁ&ﬁ‘@ﬂr@ﬁ}iﬂﬁlé ] tr&itﬂ@ﬁi by
| oss, as well as hypercal cem a, hypokal’'em a, an

awpwgtllyc efikappaioptoid mwswquamlsgs iy cslintedaby addasnqu dnstmct
The i.nvention al so IJgr oV

“%FVr‘r%‘s"tsh‘8%“08%1J E’%’ P&%‘H"E‘?B ggl‘ dﬁaB%ﬂQ‘P‘rﬁ‘g’eﬁeﬂﬁ%‘uPW“’P feltion

rQﬁQW6ﬁhtrx&u%§%§ﬁe @rorc)o Wehhild 01 WishiAg PSR BYund BYGRedRy, it
human, wherein the nethod

1s belleved that neuroprotection is due, at least in part, to induction of atrial natriuretic

peptide (ANP) in the eye, leading to protection against oxidative damage and other

insults.

[00198] Abnormally high intraocular pressure is also believed to be a factor

leading to the development of glaucoma. Elevated intraocular pressure can also be

~ 65—



i ncludes adm nistering to the mamal a conposition
that includes an effective -64 WD 2008/ 060552
wEANRIBED 7/ 023874 anmount of a synthetic peptpPdrpUsIITE23874
as descri bed above. The neurodegenerative disease or
condition can be any neurodegenerative di sease or
prewenied ¢rdr¢ateslmdaymts@auon ofdeappeepioidgeerprar A Zorisis by shree

selpgrélg ’tlv 18?1 rlg%eréld%}yzi&fléééongcif tfré Tege {Jxlh PeicBn in secretion of

aqﬂ@bllﬁsfldﬁﬂﬁnﬁ‘&@hséd%tﬁﬂl&&@ﬁ@q&bus?ﬁmﬁd)rtdn@ MgG#esibBodium- and
neur odegener ati ve di sease of the eye. Particul ar

pm@\i&r@@e@@m@rdaw% refudténgsiadossfof taader). eye treat abI e or

[Oglrl gllgvﬁg}é gle o neotgvg eg A a{?et% Dot ) té%a mg|o nre'vn RIting : aekappa-

redd:;ﬁ&aﬁs@o@ﬁt@d disadzelor ComtitisroeRthe Eye 60DhABImal, mueteasi ldgh
enbodi ments the invention provides met hods of

mgﬂwéaﬂnr@ﬁur@rﬂo}?)r eherragthod mchides adminisearingria thegnammebs
and con suc di on
conrré[eﬂscta)nqh%t ?r]g%% aﬁ nggtt“.‘evaé‘%@o?st a &]r}qhe?%)?ePh&et MRide as
ddaeibddiboe Hﬂﬁlechfspéch Bf hBV@Vtntion, the mtﬁ&cq)@mxda ﬁﬁlﬁé @
in an anount effective to protect neuronal cells
adygiaistesed topically.f Branpthes pspsst, sl sygthete pﬁm}d@rawldmmadmwtared
ag?ﬁd oM neur odegener ati on and/ or neuronal cell death
o & it reat ed celI's. For exanpl e, several diseases
[0020@]J0Ndh biKenembbdifeatseleink B@ion ¥ eidesSmethods of prevention or
neur odegener ati ve conponent can be prevented or
treataghterf cpifaig gaidigvasqudardiseasss apg corditinsthaymgassiintar of

i L A R R T Y S

admRiistered hememadunt effective @b proddct n@@bﬁmaccelﬁiagaastahaeﬁects of
di abeti c. neuropath Progression of these diseases and

patholagy Py ghat w&prdel%fhtqc%;g?warqneanﬁém ek death ef thejugtreated
oy FOLESRAM SELp ERar L SEATRE BRI AR i o

trenedby ddiinistradion pﬁaztrmﬁﬁgcuw atnownttdfi chit synthiceic pepridecmides of the
would lead to cell death. It _ has _been found . that

inpyeRtiino prieh cardiovasaudar dissassn apd condiiansdnaludes adthgpidimitation,
C&‘SHQ‘%’ heQP ﬁlsg E&leﬂ‘ﬁ? et nfarét, erfus‘?&?ﬁ u%b' Qe %ﬁhg}{mla

treatnent wt a opi ol d receptor agon
Seeafor em&nble d&’u(eoake“Csrdmplr(btecmni df Préenditiening by Metabolic
neur, tion by the kappa opioid re tor
Ir%laﬂ?rgtnst e EVF‘BFICWHEWHEEQ I@g‘éh‘?me’ét"% kfibpa Opioid Receptor”
(19@?&99&19&&?1?&%1' gh. Epam@nms( 20030 Iy et ROSAGIiAM Rhfhic
di cine vo pp. 90-95. [00197] In the case
Effectgif kapmarpiotd Recebwk Samathtioham therRepfuyd R atsHeantd Involvement

ob FRMEE Bepatopsdey™ |t Faalee PGBty AL 65 B 30o-

18G4 i vities induced by acti vatl on of the kappa opioid
receptor: neuroprotection and reduction of
(00201 ko dRikeasespmdsudieions GR)theriisisies and brgans than gart loe Ibrevented

bound, b heor bel i eved t hat ne r ot
of GeHRGADY s Birion of L fecty TRl sy Bihety PrRLIEe antides of
thR8hVenHbR irlctudePBiRtak ot (NN th IschBfRiaS Yfoxid, %ﬁgké" ®rdif or spinal
protection against oxidative damage and ot her

cord injury and reperfusion injury.

[00202] Another form of kappa opioid receptor-associated pain treatable or
preventable with the synthetic peptide amides of the invention is hyperalgesia. In one

embodiment, the method includes administering an effective amount of a synthetic
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insults. [00198] Abnormally high intraocul ar pressure

is also believed to be a factor leading to the
walewsloeaent of gl aucoma. El evat ed i ntraocul arP@F/ESEOT/623874

can al so be -65 WD 2008/ 060552 PCT/ US2007/ 023874

prevented or treated by adm nistration of kappa opioid
paptide pinisie ol glmingegionyto amaremalswfiaring &romcariay risk egdeveloping

vl 08151 iR B bl SESBLPG R
[0080330UThB Y{fRhet@\stpAds AhRRE of e @iNeAlbn 84flbe administered by

potassi umsparing diuresis, resulting in |oss of
methods disclp@d hegjin finahe meatmenta psdvsotipn ofvanydyperalgssicod

of,. treat|ng,or event i a_kappa- receptor-associate
cofginegich PO S albpUrT bl bne B Qe Fithliin A3 Hjeduh
all&'ggb detnittitid QontaRt ddfRGEY! sRin(U1&dR, inflRmARSH) e£bhid) GnbdpS
adim ni stering to the manmal a conposition that
iritatibw eieskh yperadgdsinoqondsioasrassaciawtl withsipfectiens ageplephurds
am.de as. described above. In one as ecl: of the ..
aI%rW(gﬁt ﬁrblll,‘s’es,tcRgtugvm,ﬁ%qs&dteprélﬁlﬁsd%cngmngeé: f)ges/stmgs, skin ulcers,
maeHit, ?ﬁu@fv‘ﬁ%, bRRIcK#L | Mrynkitis 2908 nﬁéat,%n%%s; fulnB81 irritation,
synthetic peptide amde I's adm nistered as an
fevendilisters, bpao Phaitarlsrwastshunrgicatimo¢edures or vaginaldeséonsi dor

. provi des t hods of prevention or. treatnent .of .
infapies i SoHRbite el o RS L e Sion 28 Rt PiSErm nmigly
todh fe¢dshll saFface] SEANAIBE ndaths espARARTor 142y, RRd the BEdYichRAEor

am des of the invention can be adm nistered in an
nasplnaasages. f Akiemgtevely thy oneetic pppiideramides efahe mverfiingan be

he. effects of at hol o ar injury that would lead to

dpfisfrEPRalL ey Bl PV 5B B Y ne "ant r eat ed
[00204]S . MiSreowr APk fth&RVepalle &aldds OF @ tileatiofltapmses or

conditions can be prevented or treated by )
admainistared bymeddy disglpsasriesdin farthe reatmentodr prenenggmohanyi ¢

| de. am f ] iQn. . i QV. | ar

nfRRREEE NGO ool vl KRG o BPesiar B8 AR BTF oo
corfad Abrayiohe adnnihi s A 6stbites 43089, acnes aiseldt dired/stings Cdkin ulcers

reperfusion injury and arrhythma. See for exanple,
(fogingtangg, diabetis Wreshpba dequbBis wicenst arisasitis.iiBhimgaton,

. J (o) i .J. ibift.i- i t e i : e -
e AR, bisheh G ThbiS ook i oo A B 6
atRletetsUfboat orgockech) vieler Bidtery poilsl, PhbhtdeS Warts 9 @ agihsldesionsgbuch

al. "Anti-Arrythm c  Effect of kappa Opioid Receptor
assagigl lesiophasspciated Wiy myeasts raexyally transmitigd disessehr Methods

AN AR R et ips P L8 e eftion or
the oredinienoosprefemiochef hypasigeda arethde tigan sviehwn theawmpeund is
prevented or treated by adm njstration of an )
topcply EPR}Ed4RB SHEFAGHN e yes ot larypR psppiRasy i Daerchisy, nasal
pdsOfel VERIPReculfafigle, Dut are not limted to
I schem d, anoxia, stroke, brain or spinal
[00205] Hyperalgesic conditions associated with post-surgery recovery can aiso be

addressed by administration of the synthetic peptide amides of the invention. The
hyperalgesic conditions associated with post-surgery recovery can be any
hyperalgesic conditions associated with post-surgery recovery, such as for instance,
radial keratectomy, tooth extraction, lumpectomy, episiotomy, laparoscopy and
arthroscopy.

[00206] Hyperalgesic conditions associated with inflammation are also addressable

by administration of the synthetic peptide amides of the invention. Periodontal
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cord injury and reperfusion injury. [00202] Another
form of kappa opioid receptor-associ ated pain
w0 e@abelsbz2 or preventable with the synthetic pepusze7/023874
am des of the invention is hyperal gesia. In one
enbodi nent, the method includes adm nistering an
infameatipn.orthedeniic ipflammation, heflaremalesy ¢an)wBUSIESoEBRThoids

anr%% U?glogﬁérgggggx{]é cag%@tnlegt%fl %%%S/eﬁffzd ég?oal&\ll Srnfocgln to a

ering fromor a
admyipBiradi @St the §yntidtR \pRPlide Andkd off thé mv@ﬁnmnpl et ely
al eviate the hyperal gesia. [00203] The gsa%'nt hetic _
[02htli ddhainvgabdonilse pwvides amathnd efandusing@iniesisdr 8 mamrpgl in
e 0
ne%?é@eg%%l g'lrt]lg 946%0 1nﬁ%%§sra§[n{gl§18ste¥élgg ct:é) {1 g%g}}%ﬁgl a cgo gxon
comprisWgl dnefteclivérarhadrit @ a sonthatRegeptige snidecst i ihlv@ﬁlon as
associated with allergic dernatitis, contact
degeribegtabpyes, skin ul cers, inflammation, rashes, fungal
ta t . af | .
[obéqséc : ﬁgg;h@ﬂﬁo{‘ﬁﬂ&g?{;r%@%&a g}quoanfgﬂoﬁb ﬁf%sp%ia@ﬁr?gec\“ét{oﬁ in
a Mammasl Tﬂémef}i’odﬁﬁdludﬁ adfasiftesng &0HE maniit& Gtcomposition
bltes/stlng skin ulcers, rmucositis, gingivitis,
compsisite an effectivg ymayntiof a sywhetia paphde amidei of dicsiayertiongal
des&r Be‘d%‘b pYe Thd o B ln%h&‘%g P (fi&%dn sectel &E‘[ﬁﬁnt?bl r'tfeating a
procedur es "or vagrnal Tesions ance

mhrhﬁxa!i,)&ﬁﬂhﬁ d urh@pufieing Iﬂﬂoﬁﬁﬁsﬂﬂctehﬁlabmd&mtmﬁéq@zﬂﬂ Ideation,
adm nistered topically to a nucosal surface, such as
subreptimal {astation gisruggd spFm maklityxan age-telatechdisarderi e d diabetes,

oS8 PSR KM A 5 SR
adnﬁnisl’bemgalgﬁ fathetic pegideranddel 8/ith[aG0@keH dbdy efavan opioideagonist

nt hetic peptide am des of the invention can be
ar@ lﬁucgtnép wrﬁiit%@dgeraw&lpa%‘ae%ﬁf&% thgfomppund having

art e(s?&tné{?&‘&n Eff@t f&tinQhe &fr u@é?iydosQ}S e o ?8hr?dbl‘fa‘§%k)&«h°”

assocl ate W t ur ns, asi ons, rU| se rasi ons
asfaaiatbd side effeet nieal thabnﬂasffeﬂsx};socmd with dresiosé ofotht It @pioid
rashes, acne, insect bltes/s kin uJ cers

| Ngs, (faor
ORI} LS I HORIPOLNG NEACR R Lo higvg gwg?r@a@tmae&ggs@ cffect
wH&’rF&ﬁﬁlhis%red nbh@mmation, gingivitis, bronchitis,

[aryngitis, sore throat, shingles, fungal irritation
[0020h dhe paisbthteh@rﬂoﬁ absb poovidesakmethod df bihdingra kappa opioid

e e L
ohfpgdRloheohfafissThd Leckiidk SRBERDS a s yﬁ&@@& epti‘a@ aﬁ@&%ﬁhéd

for adm ni stration of the synthetic peptide am des of
preseat m\'vtatmu oThefecﬁfectlvdwmmaambmdetmnlpcémntdxmtocrbutme

h r I |ncI t hos erein the c ound is
mpBR By P ot Pty K1 5 BE AR aber i Sinesa CiyfLBC HpToghntcan be
dér@ihes as%d&ﬁ‘@h%fﬁb su'@ﬁ&&ﬁhb 8ind H&@ﬁ@bploﬂ%&%&% in ¥ AdhI

or rectum anus. [00205] Hyperal gesic conditions
aruis@um ant ammwwmyosffestualgmtymﬂ@trmwy effent, an squapesic effect,

istr nt heti.c ?t i de

oraar“ e(y%v§§18? o{') %{'eéurflrp\;@ﬁ?tfno velﬁ-ﬂléany otﬂ ksaiépa opioid regep or-

responsive effect. Alternatively, the effective amount may be determined as an
amount sufficient to approximate the ECsg in a body fluid of the mammal, or an
amount sufficient to approximate two or three, or up to about five or even about ten

times the ECsp in a therapeutically relevant body fluid of the mammal.
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hyper al gesi c conditions associ ated wi th post-surgery
recovery can be any hyperal gesic conditions

W@s®sos@bred W th post-surgery recovery, such arCT/U82007/023874
instance radi al keratectony, tooth extraction,

ecto élSlotony €aroscogé and arthrosco%y
S\[I% B81s %&t PERIIRE AMBRES 6D BERT IR AMIDRE PIMERS OF
are al so addressable by adnmi nistration
Tﬁ$&$ﬁgﬂgﬁb§getlc pepti de am des of the invention.
[06210] Od@ﬁtn@buncﬁ(ﬁ)V\D PROBLEHZOD 3 2uAvTr$2 Q0-6hidebByt)- 1-
inflammati on, orthodontic inflammtion, infianmtory
caghowymetyl-piperazine kD SHIRNGIA: vener eal i nfl anmat i ons
can be treated or prevented by topical or |oca

adm ni stration of the SyEiEetiC eptide antdes of the
i nvention. [00207] The n iopfa

prov
met hod of induci ng di uriesilis 5 \(m
q/ﬁﬁhl tqf\ﬁg E

t hereof. The met hod Hﬁ/\mg
San~effective anount

manmal a conposition cofpr
of a synthetic peptide am de the i\nvention as

descri bed above. [00208] The i nventi o™ urt her
rovi des a net hod of |ndUC|ng prolactin secretion in

(002 Hd rmfompored (ot PddeilrdhedbewdhDmm-k-erbogymashylhe
HPH! 6D conprising an effective anount
1n§$ 4;%?E§$agﬁgg%t de am de of the invention as
descri bed above. The net oy of |ndu0|ng prol actin
secretion is suitable f- mammal , such as

a human suffering fro i 61 atlon

i nadequat e | actation'™ dhb [ Iaggét%ﬁ\ reduced
spermnmotility, an age- reIatE;D yiee |

di abetes, insomia or inadeg#ate R t@leep In a

particul ar aspect, the nethod includes co-
adm ni stering the synthetic peptide amde with a

LeaS 7Y
O g S En ) R Phe P ERL DR Al DS IBSFQIR NO:
t he conpound having an associ ated side effect,
wherei n the reduced dosthe corrp nd has a | ower
associ ated side effect t the j ef f ece® soci at ed
with the dose of the nu op| esic
compound necessary to ach*% t e ﬁnata eulli
anal gesic effect when adni ni%t e al ona. [ 00209] The
present invention also provides a~gethod o, binding a
kappa opioid receptor in a mammal, the method
i ncl udes the step of administering to tH& nmifmal a
conposition containing an effective anount of a
[OQZIIﬁ] heGompoend {4)eDdhied?-Phe-D-heu-DpOesEi26 . 4R)vemninon. The
ctiyve C t according to
PYHS’dfe’t’t’?ez ?f@?W&&?%@%é%ﬁ @ani?y skill in the art.
For instance, the effect ve amount can be determ ned
as a dosage unit suffi to bind kappa op| oi d

receptors in a manmal
oY f; o ﬁ
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and cause an antinociceptive effect, an

anti-inflanmatory effect, an aquaretic effect, or an
web@sasisesn of serum prolactin levels or any ot PEr/URBpPER3874

opi oi d receptor- responsive effect. Alternatively, t he

ef fecti ve anount d%be determ ned as an

[062k4]i ¢ C@mpov@d eppPdhicrRiPaeithberEs0m-H(24; 4|§bé;ﬂmm¢erwrr@lﬂdme-
sufficient to approximate
2'?%5078' s éd)H @gﬁ?pﬂgwggbut five or even about ten
times the EC50 in a erapeutically rel evant body
fluid of the mammal %8 WO 2008/ 0605524
PCT/ US2007/ 023874 SYNTHGESI §
PEPTI DE AM DE DI I\/ERSHO:\[r ‘ M’NYE' 0024.0]
Conpound (1):
D- Phe- D- Phe- D- Leu- D- O n- [4 (2_.am no thyI) 1-

car boxyrmet hyl - pi perazine]-OH (SEQ IDMYO 1): OH N H2N
tHNH\,NJ OO NH2 [00211] Comnpound (2)

ORINL7: Golbfid [P AR TP BRI ey apgopipericine+
catbdRytaciliROHOGERID Somgund (3)

D- Phe-D-Phe-D-Nle-D-Arg-D-Pro-OH (SEQ ID NGO 2): 0 OH
H2N-N H~N N O\ O NH__H2NNH [ 00213] Conpound (4)

DPhe-DPhe-DLeu- [( | 4R) - 4- ani no-
pyrrolidi ne-2- car baxy1 |] (SEQIDNO 1): HO
ONO HN N H,

THER PE i AM DES AND

[00216] Compound (7) D-Phe-D-Phe-D-Leu-D-Ormn-[omega(D/L-2-amino-3-(4-N-
piperidinyl)propionic acid)]-OH (SEQ ID NO: 1)

[00217] Compound (8) D-Phe-D-Phe-D-Leu-D-Orn-[omega(D/L-4-piperazine-2-
carboxylic acid)]-OH (SEQ ID NO: 1):

NH,
[00218] Compound (9) D-Phe-D-Phe-D-Leu-D-Orn-[Isonipecotic acid]-OH (SEQ
ID NO: 1):
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NH2 -69 WD 2008/ 060552 PCT/ US2007/ 023874 [00214]
Conpound (5)
w2@@spe®5Phe- D- Leu- D- O n-[ (2S, 4S) - 4- ami no- pyr r eCT/UB2967/023874
2- carboxylic acid] OH (SEQIDNO 1): H HOHOTN
N HN OH H [00215] Compound (6) . . .
[0B2 131 Gormouns (180 DxRbe > oAy ke DaprHBb froincaringbal-

C (SEQID NGO 1): HZNNH,.rNC N
pr@%%iﬁ? @%ég?oozle] Conpound (7)
D- Phe- D- Phe- D- Leu- D~ n- [ onega( D/ L- 2- am no- 3- (4- N-
pi peridinyl) propi o aciety\l-d—l (SEQIDNO 1) O JH
H FiiN ;,y N H-N *4 [00217] Comnpound (8)
D- Phe- D- Phe- D- j,gt #%iper azi ne- 2-
carboxylic acid)]- = i o JZNN /N H=N NOH
~0 0 NH / NHZ [00218] @ (9) \
D- Phe- D- Phe- D- Leu- D- Om [
NO 1): HZNN 6N ~TNNO O OH NHzZ -70

[00220] Compound (11) D-Phe-D-Phe-D-Leu-D-Orm-[homopiperazine amide]
(SEQ ID NO: 1):

[00221] Compound (12) D-Phe-D-Phe-D-Leu-D-Orn-[4-(4-piperidinyl)-butanoic
acid]-OH (SEQ ID NO: 1):

JOIRN
HIN/W | o N\(TO\/\/E\

NH,

[00222] Compound (13) D-Phe-D-Phe-D-Leu-D-Orn-[4-(2-aminoethyl)-1-
carboxymethyl-piperazine]-NH; (SEQ ID NO: 1):

N NH.
S

[00223] Compound (14) D-Phe-D-Phe-D-Leu-D-Ormn-[N-(4-piperidinyl)-L-
proline]-NH; (SEQ ID NO: 1):




WD 2008/ 060552 PCT/ US2007/ 023874 [00219] Conpound

(10) D-Phe-D-Phe-D-Leu-D-On-[N-(4-piperidinyl)-L-
w@e@Bioass2 OH (SEQ ID NO 1): HH H2NN N HO s: PETDUSID0T023874

No NH2 [00220] Conmpound (11)

D- Phe- D- Phe- D- Leu- D- O n- [ honopi perazi ne am de] (SEQ

IDNO 1): V' I HH HZNI1'" NHNN "IVH NHZ [00221]

u
EERE Shopiihd (19) BRYeD Phe PO {d pmingy} sabopmethyl-
pipetidiheONH, SEEQID NO: 1Y) ~I HH HZN*n/NtH YNN OO
OH NH2 [00222] Conpound (13)
D- Phe- D- Phe- D- D O n- [4(2 amnoethyl) 1-

car boxynet hyl - pyper azi ne] b
NH2 HZN~ NN N NN Gil 0223] Con'pound
(14) D- Phe- D- Ph& DY ey~ /\nﬁ p| peridinyl)-L-

proline]-NH2 (SEQ ID

[00225] Compound (16) D-Phe-D-Phe-D-Leu-D-Orn-[4-amidinohomopiperazine
amide] (SEQ ID NO: 1):

N

[00226] Compound (17) D-Phe-D-Phe-D-Leu-D-Om-[4-(4,5-dihydro-1H-
imidazol-2-yl)homopiperazine amide] (SEQ ID NO: 1):

[00227] Compound (18) D-Phe-D-Phe-D-Leu-D-Orn-[4-ethylhomopiperazine
amide] (SEQ ID NO: 1):

QL

2 H
H,N/\n’ N
o
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H2ZN~0 H2N,,rN NN C-N O ~ 0O | NHZ -71 WD 2008/ 060552
PCT/ US2007/ 023874 [00224] Conpound (15)
w2@@spe®5Phe- D- Leu- D- Or n-[ 4- am no- | - car boxynet hgT/US2007/023874
piperidine]-NH2 (SEQID NGO 1): 0",/\ NH2 H2N N N~ H
H NH2 [ 00225] Conpound (16) o
[00228]e- [Somtpeupd Uéél)-ID=Pde§-Eha@-&pw%@mm-ﬂ‘éﬁ@@hﬁbamldmo-

am del (.SEQ | : 6N ""N N---\ NH 1 Id
b Rg T g SEOTPNGRE o)

D- Phe- D- Phe- D- Leu- D- xn- [ 4- (4, 5-di hydro-| H

i m dazol - 2-yl ) honopifpenazi ne |[am de] (SEQ ID NO 1):

FI2ZN 110 H110 NN~ QyH | [€0227] Conpound (18)

D- Phe- D- Phe- D- Leu-,%gzj}» - ev%m h per &zi ne ani de]

(SEQ ID NO. 1): " NN~ HO§H2N-Z/QWD

2008/ 060552 PCT/ US26b7/ 0923878 | Compound (19)

D- Phe- D- Phe- D- Leu- D- Or n- N- net ¥I ) am di no-

hormopi perazine anide] (SEQ ID NO M= O

[00229] Compound (20) D-Phe-D-Phe-D-Leu-(8-iPr)D-Orn-[omega(4-
aminopiperidine-4-carboxylic acid)]-OH (SEQ ID NO: 3):

[00230) Compound (21) D-Phe-D-Phe-D-Leu-(6-Me)D-Orn-[4-
amidinohomopiperazine amide] (SEQ ID NO: 4):

[00231] Compound (22) D-Phe-D-Phe-D-Leu-(8-iPr)D-Orn-[4-
amidinohomopiperazine amide] (SEQ ID NO: 3):

g 0 =
H N/\n/n N/\[]/L1 I N\ NH
=0 H o —~

-73 -



H=HHNY N'y NN "N"N ~J NH2 NHz [00229]
Conmpound (20) D-Phe-D-Phe-D-Leu-(S-iPr)D On-[onmega(4-
w@eiosopisper i di ne- 4- carboxylic acid)]-0OH (SEQ | BCM0IS2087/023874
- HH H2ZNN NN N O O NH2 COH NH [00230] Conpound
0& D- Phe- D- Phe- D- Leu
(0923

4-
i n&v@m@pnéémzlpﬁ’éle#aag LQE@ )RePrfhomopiperagine
t Y NN---\ M OONH NH 1 [00231
’E%%é%ﬂ&lﬁﬁ‘)) B Phe- D he D—Leu (5-i Pr)D-Orn[[4 !

am di nohormpl per azi n de] (SEQID NGO 3): ~I HO!
HOHN "N N N N & XIlo HIIxIl -~\ O ONH
NH -73 WD 2008/ 060 P023874 [00232]
Compound (23)

D- Phe- D- Phe- D- Leu- (S— kr’p)e‘r azi ne am de]

(SEQ ID NO 4): \

[00233] Compound (24) D-Phe-D-Phe-D-Leu-(8-iPr)D-Om-[homopiperazine
amide] (SEQ ID NO: 3):

[00234] Compound (25): D-Phe-D-Phe-D-Leu-D-Lys-[1,3-dioxolan-2-
yl)methanamine amide] (SEQ ID NO: 5):

[00235] Compound (26): D-Phe-D-Phe-D-Leu-D-Lys-[2-(piperazin-1-
yD)pyrimidine amide] (SEQ ID NO: 5):

;/ku
2089

74 -

jg

: H
HzN/\[rN

o




HZNFN HN N\ H O O NH 1 [00233] Conpound (24)
D- Phe- D- Phe-D- Leu- (S-i Pr) D- Om [ honopi perazi ne am de]

WO SBQEBSNO. 3): HOHO H2ZNNH-NH O\ O/ MNH/US2007/023874
[00234] Compound (25): D-Phe- D Phe- DLeu DLys [

3- di gxol an- 2- I]érret hanam ne am de] D NO.  5):
(OB236) 1 COmmRETH B e IRBe (oo B Ll Gupkeg d Y pyrzine

eu- D- Lys-[ 2- (pi perazin-1- yl)pyrimdine
a’%dgﬂgf‘g?@@%“‘% © ~] 142Nr HIl NOOONN NJ
NH2 -74 WO 2008/ Og@ PCT/ YS2007/ 023874 [ 00236]
Conpound (27): P
D- Phe- D- Phe- D- Leyz D-}L.y ;H((m i n-1-yl) pyrazine
I\li’\/~ HNOONA N /
28): SN

am de] (SEQ | DHRO T5) : Of'j
- (pyrildi n- ZWDI per azi ne

NJ NH2 [00237] Cofipo
D- Phe- D- Phe- D- Leu- D- Lys

NH,
[00237] Compound (28): D-Phe-D-Phe-D-Leu-D-Lys-[1-(pyridin-2-yl)piperazine
amide] (SEQ ID NO: 5):

NH,

[00238] Compound (29): D-Phe-D-Phe-D-Leu-D-Lys-[2-(piperazin-1-yl)thiazole
amide] (SEQ ID NO: 5):

[00239] Compound (30): D-Phe-D-Phe-D-Leu-D-Lys-{N, N-dimethylpiperazine-1-
sulfonamide amide] (SEQ ID NO: 5):

Jo RN

T H
e o

o

-75 -



amide] (SEQIDNO 5): HH H2N'r NN'f NN~ 01 0 ON

I N/ NH2 [00238] Conpound (29):
w2mkee@35Phe- D- Leu- D- Lys-[ 2- (pi perazi n- 1-yl ) t hPEROB®07/023874

ami de] (SEQID NGO 5): HH H2|\r-|r NHr NOOOONN

S NH2 [0023 u
(0024 e - éo DA(_iejll)ln%ﬂ_ NB-IQ -Bewrbt-hys-pi-per azi ne- | -
0 HHH2NY HEN N
gty AR BRI A€ b SERLRENGES) Pert Uba007! 025674

[ 00240] Conpound (31): D-Phe-D- Phe-D-Leu-D-Lys-[1-
(met hyl sul fonyl ) p a. a2|ne amde] (SEQID NO 5): I \
OHH H2N H N) N SB O NH2

H,N/\lr \% 'f\/N\ ,P

[00241] Compound (32): D-Phe-D-Phe-D-Leu-D-Lys-[1-
(phenylsulfonyl)piperazine amide] (SEQ ID NO: 5):

[00242]) Compound (33): D-Phe-D-Phe-D-Leu-D-Lys-[phenyl(piperazin-1-
yl)methanone amide] (SEQ ID NO: 5):

[00243] Compound (34): D-Phe-D-Phe-D-Leu-D-Lys-[thiolmorpholine-1,1-
dioxide amide] (SEQ ID NO: 5):

i M ion il

Y N @ o

° S
0

HN

NH,

- 76—



[00241] Compound (32): D- Phe-D- Phe-D- Leu-D-Lys-[1-
(phenyl sul fonyl ) pi perazine amde] (SEQID NO 5): ~I H
WOLR00BRAMSEH 11 N~ p O OO NT O NH2 [00242] Bonpsent023874
(33) D- Phe- D- Phe- D- Leu- D- Lys- [ phenyl ( pi perazin-| -
2rrethanone am de SEQIDNO 5: O HHHZN ]|~y t
(o4l Bomoonnd (5 Reiae [5Bba D) s PRbiinis- efprometnyl’s-

IR BRI PRI s g o

2008/ 060552 PCT/ u§2007/ 023874 [ 00244] Con‘pound (35):

D- Phe- D- Phe- DL [[6-trifl uoronethyl -
am nonet hyl ] (SEQID NO 5): "100 HH

H2NNNNNOO INF /Qkyler /\CKK

NH,

[00245] Compound (36): D-Phe-D-Phe-D-Leu-D-Lys-N-methyl-1-(tetrahydro-2H-
pyran-4-yl)methanamine amide (SEQ ID NO: 5):

[00246] Compound (37): H-D-Phe-D-Phe-D-Leu-D-Lys-[5-(aminomethyl)-1H-
benzo[d]imidazol-2(3H)-one amide] (SEQ ID NO: 5):

[00247] Compound (38): D-Phe-D-Phe-D-Leu-D-Lys-N-methyl-1-(5-
methylpyrazin-2-yl)-methanamine amide) (SEQ ID NO: 5):

T OO

NH,

-77 -



[ 00245] Conpound (36):

D- Phe- D- Phe- D- Leu- D- Lys- N-net hyl - | - (t et rahydr o- 2H
W@o0an6055y 1 ) met hanam ne am de (SEQ ID NO 5): PEH/HS2007/023874

N'l~ NHNHOOO NH2 [00246] Conpound (37):

H D- Phe- D- Phe- D- Leu- D- 5- (am nonet hyl ) - 1H-
[098#%l0| Gmeiad 61972 3Py FR-Bhe Qo BEMABNON 5) : 1 |

O NNHa~-j N HzNHH X=O H NH2 [00247] Conpound

(38): D-Phe-D Phe-D- Leu-D- Lys-N-nethyl -1 -({5-

met hyl pyrazi n-2-yl)-neth ine amde) (SEQ ID NGO 5):
'Z 0 HH H2N-N NN N-N %Q%Tﬂ-rb\]Pﬁpé)-i_etrsD-

2008/ 060552 PCT/ US2007/ 023874 [00248] Conpound (39):
D- Phe- D- Phe- D- Leu- D- Om sLys- OH D Phe D- Phe-D- Leu-D- O n

NHZ PNH2 N NNHHHOHNO O | NN;thNNNN
OH Kt 0 HOHO LNHZ [00249] Co und 40
D- Phe- D- Phe- D- Leu- D- Orn- sLys- OH

Iy "

[00249] Compound (40): D-Phe-D-Phe-D-Leu-D-Orn-eLys-OH

D-Leu-D-Orn

NH,

[00250] Compound (41):  D-Phe-D-Phe-D-Leu-D-Orn-eLys-OH

D-Phe-D-Leu-D-Orn

X

0

Iz




| DLeu-DDONn NH2 H NN142 HNOOHHHNNNNOCH H
O 0 LNHzZ [00250] Conpound (41):
w@2mkee@5Phe- D- Leu- D- Omr sLys- OH | D- Phe- D- Leu- BETUR2007/023874
NH2 N NLNH2 H HNO HN NtH'Y NNOH 2 HN HZ -78
WD 2008/ 060552 PCT/ US2007/ 023874 [00251] Conpound
(42): D-Phe-D Phe-D-Leu-D-Orn-sLys-CH 1 D-On NH2 \
Il ~NH2 OHNO HHHZNNNHNHOH OOO NH2
[00252] Compound (43): D Phe-D- Phe-D Leu-D Om sLys- NH2

[00251] Compound (42): D-Phe-D-Phe-D-Leu-D-Orn-¢eLys-OH
D-Orn
NH,
L)
g 0 HF:‘ o
AN . _OH
NH,

[00252] Compound (43): D-Phe-D-Phe-D-Leu-D-Orn-¢Lys-NH,

D-Phe-D-Phe-D-Leu-D-Om

NH,
@NLH NH2
ST %2

[00253] NH,

Compound (44): D-Phe-D-Phe-D-Leu-D-Om-¢Lys-N(-CH,CH,-NH-CH,CHj,-)

D-Ormn
NH;
NH,
DA g Wk
* A N u/\/\/\N(O
e

-79



| D-Phe-D-Phe-D-Leu-D-On NH2 ONHNNH2 OHNOOO
NNNNNH2/ HNOOHO 1 [00253] NH2 Conpound
W(Q 20DB/060552 PCT/US2007/023874
D- Phe- D- Phe- D- Leu- D- Om sLys- N( - CH2CH2- NH- CH2CH2-) |
DOrn NH2 NH2 H = H HN O Hi2N,-yN HEN H O O CN) NN H2
-79 WD 2008/ 060552 PCT/ US2007/ 023874 [ 00254]

oI TR D PP %h%l*ﬁ* e

D-Om
NH,

[00255] Compound (46): D-Phe-D-Phe-D-Leu-D-Orn-eLys-OH

D-Leu- D Om

\Lﬁ

NH,

[00256] Compound (47): D-Phe-D-Phe-D-Leu-D-Ormn-¢Lys-OH

D-Phe-D-Leu-D-Om

-80-



[ 00255] Conpound (46): D-Phe-D Phe-D Leu-D- Orn-sLys-CH
NH2 D-Leu-DDOn H NNH2 HNOO HHHNNt'YNOHd O

w@2@s/068322 [ 00256] Conpound (47): PCT/US2007/023874
DPhe D- Phe-D-Leu-D-OmsLys-OH | D-Phe-D-Leu-D-On
NNNH2 HHHOHNOO H2NHNHOH 11 HO/

[OW] s@omom@evfioﬁossz A&Phe;E» Bz DobagRA0r-gap il
Compound (48): D-Phe-D- Phe-D Leu-D-On-cLys- I
D- Phe-D-Phe-D-Leu-DOn NH2 O NH" NNH 10 HNO O
\' O HZN NN --NNOHI / HI 0258
Compond (43) 1 D-Pe DM 0222 2Pbrm
N, 4N- bi s-[ D- Phe- D- Phe- D- Leu- (i Pr) D- Orn] - 4- am no- 4-
car boxyl i c- pi peri di ne NH,

NH,

[00258] Compound (49): 1N,4N-bis-[D-Phe-D-Phe-D-Leu-(iPr)D-Orn]-4-amino-4-

carboxylic-piperidine

[00259] Compound (50): 1N,4N-bis-[D-Phe-D-Phe-D-Leu-D-Dap(amidino)]-4-

amino-4-carboxylic piperidine

[00260] Compound (51): IN,4N-bis-(D-Phe-D-Phe-D-Leu-D-Nar)-4-amino-4-

carboxylic piperidine

_/© )\ HN)N\H;H

Y
0

_81-



HN O~(HO HZNO1 NHONNN~NH2 \ FI FI  NHHO 00 y
Ol \ I \%][00259] Conpound (50): 1

WORBKISS2 [ D- Phe- D- Phe- D- Leu- D- Dap(am di no) | - 4PCT/US2007/023874
am no- 4-carboxylic piperidine - \ I HZNNH HNA"/N O
OH2NOHONNNNNH2 NHO H=H HN-NH2HO O I O
[ 00260] Conpound (51

(oD fY, < CRrtpoud B2 D %h%%‘ﬁﬁém%@&ﬂ@xﬁﬁwm N

ON2 OONNH=H HWNHHOY p0OO NP I -81W
2008/ 060552 PCT/ US2007/ 023874 00261] Co ound (52):
D- Phe-D-P eDLeu(DLys dyla Phe-D-Leu
DPheD D-Le -1 = H HOO H2NNN~NN~O

’W\n’ \%ﬁra)( );)

Cf

[00262] Compound (53) D-Phe-D-Phe-D-Leu-D-Om-[R/S-2-carboxymorpholine]-
OH (SEQ ID NO: 1):

NH2

[00263] Compound (54) D-Phe-D-Phe-D-Leu-D-Om-[R/S-2-
carboxythiomorpholine]-OH (SEQ ID NO: 1): '

[00264] Compound (55) D-Phe-D-Phe-D-Leu-D-Orn-N(thomomorpholine) (SEQ
ID NO: 1):

-82 -



OOHHN I~ O HWHNOIHNO NNH2 Hrly O[00262]
Conpound (53)
w2@@spe®5Phe- D- Leu- D- O n- [ R/ S- 2- car boxynor phol PEEDS200rH023874
(SEQIDNO 1): 0 HRNM/N N~,yN NOH 0 0 ~O NH2
00263] Conpound (13?4 D- Phe- D- Phe-D-Leu-D-On- [ RS- 2-
[0 %ﬁ%oxl;pmpgm (380 R-Rag-DePhe-BEigu-B-Quo-Nehomathipparphqline)
ko OH,. 0 0 ~, S NH2 [00264] Conpound (55)
e- D Prie- D- Leu- D- O n- N( hormonor phol i ne) (SEQ 1D NG
1): HHfhNYN HEN NU 8.0 NH2 -82 WD 2008/ 060552
PCT/ US2007/ 023874 [] Congound (56)
D- Phe- D- Phe- D- Leu-D- @ (ho j rpholine) (SEQID

NO 1): HH H2I\I-~%j\lf\l;ﬁt H)\%
0 0

[00266] Compound (57) D-Phe-D-Phe-D-Leu-D-Dap(amidino)-[homomorpholine
amide] (SEQ ID NO: 6):

[00267] Compound (58) D-Phe-D-Phe-D-Leu-D-Dap(amidino)-
[homothiomorpholine amide] (SEQ ID NO: 6):

[00268] Compound (59) D-Phe-D-Phe-D-Nle-D-Dap(amidino)-[homomorpholine
amide] (SEQ ID NO: 6):

—-83 -~



[ 00266] Conpound (57)

D- Phe- D- Phe- D- Leu- D- Dap(am di no) - [ hononor phol i ne
wW@eiodesos6SEQ ID NO 6): O HH/~ HZN'r N H'yPQI/NSI001023874

")~N HN- -NH2 [00267] Conpound (58)

D- Phe- D- Phe- D- Leu- D- Dap(am di no) - [ honot hi onor phol i ne
[0926%e] Gogroupd(G@), Ddihe-D-Phe-D-Nle-D-Papfamigirg)- H-N N O O

[hﬁ%ﬁ@%’éﬁﬁgi‘%}ﬁﬁ@b@@?@mf gg - [ homonor phol i ne

amide] (SEQIDNO 6): O H2N-N H.YN 'J~-\ N O O NH
HNLTTTNH2 - 83 WD 2008/ 52 PCJ/ US2007/ 023874

[00269] Conpound (60) |, -
N
o

D- Phe- D- Phe- D- N e-DDgQ'(r(anﬁ | N hgnoj-hi onor phol i ne
ami de] (SEQ ID NO &N Y007 HM H2 -LN)NNSO\O

° NH
HN” ~NH,

[00270] Compound (61) D-Phe-D-Phe-D-Leu-D-Arg-[homomorpholine amide]
(SEQ ID NO: 7):

[00271] Compound (62) D-Phe-D-Phe-D-Leu-D-Arg-[homothiopiperézine amide]
(SEQ ID NO: 7):

[00272] Compound (63) D-Phe-D-Phe-D-Leu-D-Orn(Me)-[homomorpholine

amide] (SEQ ID NO: 4):
QL

HzN/—.\Ifn

o

_84 -



NH HNIIk NH2 [00270] Conpound (61)
D- Phe- D- Phe- D- Leu- D- Ar g- [ hononor phol i ne am de] ( SEQ
WO DyoRIOs057) :
HN NH2 [ 00271] Conpound (62)
D- Phe- D- Phe- D- Leu- D- Ar g- [ honot hi opi per azi ne am de]
(G073} | Equapounyl (64 DtPhe- 4Len{INOxp(Me); [homothigmergpholine

272] Conpound (63)
a'&“ﬁﬁ%%% Z)czéu D O n( I\/le) [ homonor phol i ne  ami de]
(SEQ ID NGO 4): I NHNNO OONH -84 W
2008/ 060552 PCT/ USZ 02387 [00273] Conpound (64)
D- Phe- D- Phe- D- Leu- ( 2 nmod hi onor phoI i ne

am de] (SEQ ID NO N N NH [00274]
Conpound ( 65) /\%% /\LIP N/H\

D- Phe- D- Phe- D- Leu- D% n(S
(SEQ ID NO 3):

hoI i ne am dej

[00274] Compound (65) D-Phe-D-Phe-D-Leu-D-Orn(iPr)-[homomorpholine
amide] (SEQ ID NO: 3):

[00275] Compound (66) D-Phe-D-Phe-D-Leu-D-Orn(iPr)-[homothiomorpholine
amide] (SEQ ID NO: 3):

EXAMPLES
[00276] General Experimental Synthetic Methods:
[00277] Amino acid derivatives and resins were purchased from commercial
providers (Novabiochem, Bachem, Peptide International and PepTech Corporation).
Other chemicals and solvents were purchased from Sigma-Aldrich, Fisher Scientific
and VWR. The compounds herein were synthesized by standard methods in solid
phase peptide chemistry utilizing both Fmoc and Boc methodology. Unless otherwise
specified, all reactions were performed at room temperature.
[00278] The following standard references provide guidance on general
experimental setup, and the availability of required starting material and reagents:

Kates, S. A., Albericio, F., Eds., Solid Phase Synthesis, A Practical Guide, Marcel

-85~
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N/ - -\ NNO OONHI[00275] Conpound (66)
D- Phe- D- Phe- D- Leu- D- O n(i Pr) - [ honot hi onor phol i ne
w@riodes0sfSEQ I D NO 3): ~I HzN H'IrN N S O O PC¥US2007/023874
EXAMPLES [00276] General Experinmental Synthetic
Met hods: [00277] Am no acid derivatives and resins
D@Jé@é I}B«m ozl dkpsely @Wﬁbm’a@sﬂéﬂy, MorBrdagesky, A., Eds., The

Crt]z"ceing¥n§ gst‘ﬁ con mo CEEB eﬁ]a\}érfé ghgg{'}veph erton, E.,

aI S
sw@p@rdpar ch @ﬂedsmcoﬂhcﬁ@mn&é Shritlkdsis, KiFrh&icaBapgrvth, IRL
and WRR.  The conpounds herein were synt hesi zed by

P@ﬁsaﬁd%l?fgfdnlé@lﬁéfdéy Press419%9); Breawet, byt Younghke - eiqhgi Phase
Syntt elszlsZ pil e leC crlnapag ,%?58@?5‘1&%%' D . Lpzo? Them. 27

aPwl SE° SPEtTT t1'ons’ Wet'e  per't of ned

22498m21565rp15}98),lah6Mérﬁﬂ81218R. Bhe. Aal Covhngpcs8nndag-ad154 (1963).
references provi de gui dance on general experinental
tup, and the availability of required starting

[(Wﬁ?@rl Ardditinal ehiyeviations upgd heseins. ‘A | Al bericio, F.,

d Synt hesis, A Practical Cuide, Marcel
[063&0]\/@%3618 7cpg%§§5: PCT/ US2007/ 023874 Dekker, New
[0%81(] Bdselallylo29ddhonyBodanszky, M, Bodanszky, A,

The Practice of Peptide Synthesis, Second

W@&S‘Hn orBocsF hgeRYCUbenYly, (1994): At hert on,

(OR2RRP S Hop: Benfourintle ) RV ERRARY SEfE) Pho @‘P@E?ﬁl y
Press, h@iﬁa&)oph&mt J. M, Young, J. D., Solid

Phase Synthesjs, Pierce Chem cal Conpany, (1984);
[OQP§‘&1||<S3bZePef&W10x.‘/9af ®YS . Chem 273, 22498- 22505

R ey Bt SRS ot one

[00286] hDBUM.8-Ja0ABEOcloAEM.0)amadet drerter i | e [ 00281] Al oc:

[@@g%]lggig@@;%l%orome&ar%gz] Boc: tert-butoxycarbonyl

[00288 1t 29L& aldide XY 6L dibREGLITRELY [ ARG PP oS phoni um

[00289] DIC: N,N'-diisopropylcarbodiimide

[00290] DIEA: N,N-diisopropylethylamine

[00291] DMEF: N,N-dimethylformamide

[00292] Fmoc: 9-fluorenylmethoxycarbonyl

[00293] HATU: 2-(1H-9-azabenzotriazole-1-yl)-1,1,3,3-tetramethylaminium
hexafluorophosphate

[00294] HBTU: 2-(1H-benzotriazole-1-yl)-1,1,3,3-tetramethylaminium
hexafluorophosphate

[00295] HOBt: 1-hydroxybenzotriazole

[00296] HPLC: high pefformance liquid chromatography

[00297] i:iso

[00298] ivDde: 1-(4,4-dimethyl-2,6-dioxocyclohex-1-ylidene)-3-methylbutyl

[00299] NMM: 4-methyl morpholino

[00300] NMP: N-methylpyrrolidinone

[00301] All: allyl

[00302] 0-NBS-Cl: o-nitrobenzenesulfonyl chloride

— 86—



hexaf | uor ophosphat e [ 00284] Cbz: benzyl oxycar bonyl .

[ 00285] Cbz-(OSu: Na- (Benzyl oxycar bonyl oxy) succi ni m de
WO 0@386J55DBU. 1, 8- di azabi cycl o[ 5. 4. 0] undec- 7- eP€T/US2007/023874

[00287] DCM Di chI or onet hane [ 00288] Dde:

4, 4-di ne 6- di oxocycl ohex- 1-yl i dene) et hyl
OP 89]Pbb|2@ ] ﬁ 7wmm%6ﬂ¢%91%meﬁlrmh§ﬂ@f?ngo]

S, BB bAPRLABLLL L R3Sl

9 fluomemﬂm phephasy bonyl [00293] HATU:
1H 9- azabenzotriazole-1-yl)-1,1,3,3-tetranethylamn
[ma 1 h®Parevgsed phassphat e [ 00294] HBTU:

ofabe] TSR ol ol S S LATRDAA o

1 hydr eetsdflebzcdorat@zol e [ 00296] HPLC: hi gh perfornance
qﬁl d _chromat ography [00297] is iso [00298] ivDde:
[0!?3Q 4 THEAR tHgthylammaniug phosphafiex- 1- yl i dene) - 3- net hyl b

[dpé%th[ﬂwﬁﬂl?&ggéeugaggﬁt hyl nor phol i no [ 00300] NWVP:

pyrro rnone [00301] All: allyl [00302]

[003043S- @IIS erisoptopgéngenesul fonyl chloride -86 WO
2008/ 060552 PCT/ US2007/ 023874 [00303] Pbf:
[093 §04 & MOP ctivmgty! pythefompaico- benzof ur an- 5- sul f ony!

OE)g ot h@@ﬁi trimeihg lSﬂy{ mlﬂél ° ron}ert%arnegﬂir’]o(r)l atp?h osphoni um

[memf I l]ti:r.mi:dybsphat e [ 00305] RP reversed phase [00306]
TBTU: . . . .

(0931311 Feptdassynthetized thE‘)loquEth%lﬂgléMeéFn‘éFWFi OB Ripture

o AT BOTBATsS v T e e MR TR g dpigey vas
actbfaplishrediesthexr witly h sniktareof HEARIEOIE (WMIFS:1) o1 with hydixture of
Tl(\)/IrStOh’Ifo/I(‘)FrA/m cresol (v/iviv=2:.7:1).

[00314] Coupling reactions in peptide chain elongation were carried out either
manually on a peptide synthesizer and mediated by coupling reagents with a 2 to 4-
fold excess amino acid derivatives. The coupling reagents used in the synthesis of the
various compounds of the invention were chosen from the following combinations:
DIC/HOBt, HATU/DIEA, HBTU/DIEA, TBTU/DIEA, PyBOP/DIEA, and
BOP/DIEA.

[00315] Deprotection of the side chain of amino acid in position No. 4 (designated
Xaay in the final synthetic peptide amide product) of resin bound peptides was
achieved as follows: Peptides were assembled starting from Xaay and progressively
adding Xaa;, then Xaa; and finally, Xaa,;. The side chain protecting groups of the
diamino acid introduced at Xaas were selectively removed as follows: (i) N-Dde or N-
ivDde groups were removed by 2-4% hydrazine in DMF. See Chabra, S. R., et al.,
Tetrahedron Lett. 39:1603-1606 (1998) and Rohwedder, B., et al., Tetrahedron Lett.,
39: 1175 (1998); (ii) N-Aloc: removed by 3 eq. (Ph3;P)4Pd in CHCl;/AcOH/NMM
(viviv=37:2:1). See Kates, S. A, et al. in “Peptides Chemistry, Structure and
Biology, Proc. 1 3" American Peptide Symposium”, Hodges, R. S. and Smith, J. A.
(Eds), ESCOM, Leiden, 113-115 (1994).
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[00311] TMBSOTf: trinethylsilyl

trifluoronethanesul fonate [00312] Trt: trityl [00313]
w@eEsioadss2 synt hesi zed by Fnoc met hodol ogy wer ePCl/@820et023874

with a mxture of TFA/TIS/ H0 (v/v/v = 95 2 5:2.5).

The cl eavage step in the Boc nethodol og

(083t np WhsnerepHileshieere whsemblednivith Bee pmteqqpn amﬁtls%m@g(yvvhv side
gyttt ol TIRTHLEERTHES REPs, v

w@@hﬁ;v@d@m%ow\pm@ﬁ(ﬁn@mmmﬁ out either manually on
ptide synthesizer and nedi ated by couplin

[Oﬂégeent@mrxyﬁmv@n@f the tgrmina)| nitregencusthe sids ghaia jof amino acid at
XU L] U PR USRI SR At ion e

bovad @eptideswith fHedraeldrami® fuadiditat CQHak WMagtdaoted with a mlxture of
Di t, HATU Dl EA, HBTU DI EA, TBTU DI EA, PyBOP/ DI EA,

acgieare apbNaBHERAC)-00 IMPF pegstusinache tﬂsindfounﬁ Nasisgproppbpeptide.
[Oﬁglﬂm %?1%% qlphgl%o?loosf'tflé I}Bl m?'r é&e&{ (%q;h]al)l%%?%lﬂlﬁlo acid

IC pep eam resin

atQianef feemtbodﬁ@ p¥tides:ath lssam@kma:&eilﬁ Ibb@mstHaahyﬂ@uw the
assenbl ed starti ng from Xaa4 and pr essively _adding
fr9€a<a@mltl¢1 Bmcsiomwag et dematized W)(ba’rmtrvg@zgmed@l@ﬁai «fhlorlde (0-

e o) fyl | )|
NS B OF RSBl Rl IO BE8 SN AR B o
pdﬁudey&dﬁ)l@rsopp@t \uePep rsennszedm;wzw%) hyHe sssumiag isolféddmide
See Chabra, S et Tetrahedron Lett.
wagther gmthydayer Mb@sl)nxaﬁa 0&@%@@%@#9 ags; andek,8-gjaza-

oSG e i SRR My

rethbved by a nhireirdaf @srcafioethanol @hd &J8-diazabidyelol 3.4 €3undec-7-ene in
Chemi stry, Structure and Biology, Proc. 13 h Anerican
NpEh ptl de Synposiunt, Hodges, R S. and Smith, J. A

588 SRR RS et BBy Bt e g »

Xusyrof rmsbaslhidq:d:pmdésh Ao dpproteedbdin,ahe resintmuiad eytidet wieh the
side ch protecti gr oup Of%ﬁ? gl am no aci ds
fresQramine CEIP“ %@%l%&‘mwﬁscrea with apixtyre gh i pygazole-1-

czgﬁoégfr){ﬂlﬂb Bgﬁﬁﬂogﬁleﬂdé B dMiowlQ0ML 81 el 100" OPY| Al B705497-

termn nitrogen on the sidé chain of amno acid
2502 (1922)4nd DIEAsinDM& prodyeargt thel essannddhbguaﬂdme peptide.

l@%ﬁ"“ﬁép@éé?ﬁ? Bl ot P pepatSHPRE A e Faabrbm
gﬂaté‘(méf’ﬁ&remﬂﬁoro@@e?fc%@ﬁl '@F% ) N RE e x‘e&uﬁré\cﬂ'_he

duci ng t'he resin bound N(o-Isopropyl peptid
cc[r@@r&h_ﬂ& witerfamdlly ephredriednio ifludneaceatendmeatbtatei %h@gmng on

the sid in of amn aCld Xaad of reS| bound
cniersl HPED BoRodnsy crragiins UL RES=RURR % Were pooled
alRERbpBSed. tAIRity of the synthesized peptides was determined by analytical RP-
HPLC.
[00321] Analytical RP-HPLC was performed on a Waters 600 multisolvent

delivery system with a Waters 486 tunable absorbance UV detector and a Waters 746
data module. HPLC anaiyses of peptides were carried out using a Vydac C,3 column
(0.46 x 25 cm, 5 um particle size, 300 A pore size) at a flow rate of 2.0 ml/min.’
Solvents A and B were 0.1% TFA in H,O and 0.1% TFA in 80% ACN/20% H-0,

respectively. Retention times (tg) are given in min. Preparative RP-HPLC was
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free co-amno function was first derivatized with

0- ni trobenzene-sul fonyl chloride (o- NBS-C; Biron,
WE20080h#EsL erj ee, J.; Kessler, H Optimzed sel BCT/US®07/023874

N-net hyl ati on of peptides on solid support. J. Pep.

Sci. 12:213-219 -(2006). The resulting sul fonam de was
acpwenhsrhsd myingaddydac Chs preparative eartsidgel (s 88 ¢ms U5 PRatre paitigle

b. & T - NBS
sifgs 408 At SaP g T st R Fipiny OF p o rep LG 00
pr%ﬁ%ﬁtWeech%mﬁsgﬁﬁpﬁﬁ%rﬂ /1l a Wakkrs 486 tunable absorbance UV detector
8-di azabi cycl o[ 5. 4. O] undec-7-ene in MP. [ 00319

[ ]
r@m’:‘mﬂm @20 efiptchert renordema Buffersrio gechBovere Ad % THA io tkOrand

0 E%epf%% BrePRAC R0 B0 PanshfiF B GerRBR of e 4 co.
omfpoRtd Ras Pé&rﬁ&%e@rbn' AHOPRIPaeRardA09GHL WMRATd CRRGIRSEr NP (iry a
m xt ure of 1H pyrazol e-1- carboxam di he hydrochl ori de

PHeBemaadxoSynergi MAXSRP G&i C()ihmn (20059 m@hémm patticlz4e; 80 A
2502 (1992) and Dl EA i g@odum ng the_resin bound
Pt 52gh A ATtV Bt 3 aé/mm[aoé@ ] BpptsiAand Rerese B 7 TEY in

i gty
HRL RPN T QLT OO DGR e
syhe@tic pe;shdetalnﬁdesc\oa‘mnﬁdﬁedwy elettradpldyymase Rpestioatttryo Mass
trifluoroacetate or acetate salts using conventional

SpeFraCwaistReIdr by Fimniganildr(d masy spepiometgr with @B &iShgowee,,
were pooled and |yophilized. Purity of the

zed pe n Iy4i i}
E%ﬁ@ﬁﬂ)%ﬂ] %&d lI(ije%t | caPm%EE[EH_% \%ggﬁégﬁgr%egﬁ% v 4-2
aﬂdhbahyl)ﬁ@@rhsnldytneﬂqﬂmmetaznt&}lmwe(SEQsI}ZsN@mlW th a V\at ers

6..t unabl e abs rbance etector .and a Waters 746
IOBS%ZJ o8t Ft.gureﬂb t‘é%&?‘&?%ég&meﬁéﬁ@ fydhe yathesis of cpwgound
u ( X &y -
(17 Th Bh0 210 GRRRIsR UEP VBB o D AR HTbhO OB Foc
Drﬂdun(DH Fmo&@-QemBs c)AO) dndBFmecd-Q@- ammwhyh)n dddtoxymethyl-
1% TEA i.n 80% espeg ively. Retention

plp?rﬁ@ge dihagrog l@ﬂ&rﬂcﬁzﬂﬂf»ﬁrﬂtw@f‘ E5Sin-Be eRﬁdWEtsmswed
ori §§y&0@>ﬁ@fh§/ %’i@sg’ JRYvA% vl e%?%olo%?qmétbﬁhg%om 2-

using a eparative cartrid
Chlﬁrdlﬂtyﬂmpiarldct wisim (0. 4 mimoé, N@@bioshguo). eTfm am;chramt af fHedwst

i VA P
oAt e Riso Hiscre D e ey CoAment wAh A T ol Emopads 2
arhih0&RY 8- 13&1?65 1PV 94 REdiRYdrodnEride BSI4VO 9N mAP: Chem-

strip chart récorder. Buffers A and B were 0.1% TFA in
Iny® latechational Io6. Y& DHEA 06 eV, 200mph ) DMIS e )i af edgm

ipE Fer Ehes BhetBen TR gt B CRRBAn R ARROHED S 4y =

17:2:1) and 3x DCM. The subsequent peptide chain elongation was achieved by

HBTU/DIEA mediated single couplings with a 3-fold excess of amino acid
derivatives. The Fmoc group was removed by 25% piperidine in DMF. For cleavage,
the final peptide resin was treated with a mixture of TFA/TIS/H,0 (15 ml, v/v/v =
95:2.5:2.5) at room temperature for 90 min. The resin was filtered and washed with
TFA. The filtrate was evaporated in vacuo and the crude peptide (0.2 g, D-Phe-D-
Phe-D-Leu-D-Orn-{4-(2-aminoethyl)- 1-carboxymethyl-piperazine]-OH) (SEQ ID
NO: 1) was precipitated from diethyl ether.

[00323] For purification, the above crude peptide (0.2 g) was dissolved in 0.1%
TFA in H,0 (50 ml) and the solution was loaded onto an HPLC column and purified
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Phenonmenex Synergi MAX-RP Cl12 colum (2.0 x 150 nm 4

m particle size, 80 A pore size) at a flow rate of
wO2@8Mb0582 n at 40 C. Buffers A and B were 0. 01Pe€TEBS0071023874

H20 and 0.01% TFA in 70% ACN 30% H2O, respectively.

The identity of the syntheti cheptl de am des was
usingf T Avbuffensysteacories ray Onds I Fdpiadiamnst B .0 MaslFA in 60%

r r cor
ACRBY RSP SR B0 < OB PSRBT Sy e
to 05%%%@30%1(1 ) = 39%peTR: Ffb@rdas gt gority Bxdeddin@ 97% were
am noet hyl ) - car boxynet hyl - erazine]-OH (SEQ | D NO

pooled, fromapad @@é omj lypehilizgrde y thg drefied pepiide #e a yduig

for the swynt 1 S
angaphdys Bt QOE Ry HELE RSy e 24 e AP i flens 578
to EB%B- ov@r R wiHM SKVIIKH - Ape&ied imolddulad ith mass 709.4, observed
Frmoc- 4- (2- am noet hyl ) - 1- car boxynet hyl - pi per azi ne
708i4nydr ochl oride. The fully protected resin-bound
pepti de was synthesized on a SYMPHONY Miltiple
Synt hesi zer (Protein Technology Inc.) starting-from 2-
Chlorotrityl chloride resin (0.4 mmol; Novabi ochen).
The attachnent of the first amno acid to the resin
EXaMPAHET eved l&yntlfeenabfreasrhpWrﬂKZﬁ m xture of Fnoc-4-(2-
am noet hﬁj?- 1-car boxynet hyl - pi perazi.ne di hydrochl ori de

D-Phe-iuPhe-Dolep-Rrgm-[dckanhpxy Xl mla@r&mﬁ‘dt@ﬂn EQ He NO:dig
050, 0 Bk R, 0k et BB e
syhiaddidvefdnipdnad (VY. Vhe variatdoh Qaslthe auhttlﬁxloB@ﬂFnﬁael-

chain e ngatlo hi eve

b t d
caf%*ﬁ%%zﬂpwea 'QIF hem-igpex h@%rﬁﬁtﬂm I"\Rn)tfﬂr ac- fl-d?-
anﬂﬁ&&@g) PlcaftB O @131 plpe&%me\a%ydy&%ormqn FD 2O AR t%‘@%l-

d by 25 Idi ne For cl eavage,
Trf renml. szm;)udﬁed paitidenasorphesst peavder,t123 angrinxtield én @fynthesis

TFA/ | S/ H2 viv/iv = 5:2.5:.2. t
scile g BAgnpD. HBECOBAAIS: x 11/ 3B PUES DY Eradhe i a%B to
539966 20, VEF e %ﬁéctea%aea@% 6 RO G654 dblbrVaLsss 3.
0.2 g, D Phe-D

and the crude pepti
Phe- DLeu D-Orn-[4-(2-am noet hyl ) - 1- car boxynet hyl - pi pe
EXAMME ( SB@QtheDs oRNGpmpyung$):pr eci p| tated from

D?Paﬁﬂ‘b%& ﬂﬁ% DBl R bR o, 196 TRA i n

(50
RS8R AGh pE nh

thegyntheSEad ToORBRU(1).uEhe gmmomm danivaayesgized ware(last Pdihe-

OfhpfipSe R Orl e AL St TP il ot g et ro

OHlf Pl pexifidd pe%ﬁ%l@ dnforp 9@ povaEr, 390 Mighn yidkd m §5}9@1es-5rk@ale

fractions wth purity exceeding 97% were pool ed

of O manl. HRECmabiisolx 5120.93 i Huziey 99.8%y Bradignt Ha%B to 30%B

R HENBIFATS St R HoMEoh  r
EXAMPLE 4 Synthesis of compound (4): D-Phe-D-Phe-D-Leu-D-Om-

[(25,4R)-4- Amino-pyrrolidine-2-carboxylic acid]-OH (SEQ ID NO: 1):

[00326] The compound was prepared according to the procedure described in the
synthesis of compound (1). The variation was the substitution of Fmoc-(2S,4R)-4-
amino-1-Boc-pyrrolidine-2-carboxylic acid (Chem-Impex International Inc.) for

Fmoc-4-(2-aminoethyl)- 1-carboxymethyl-piperazine dihydrochloride in the
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to 2598 over 20 mn; M5 (MtHt): expected nol ecul ar ion
mass 709. 4, observed 709.4. EXAMPLE 2 Synthesis of
W@ 0op06ansa2 (2) : PCT/US2007/023874
D- Phe- D- Phe- D- Leu- D- Om [ 4- Car boxynet hyl - pi peri di ne] - OH
(SEQ 1D NGO 1). [00324] The conpound was prepared
attpchenti tag-CoTH resimr Boalqwisied @eptiden amorphounpowdsy i Heng in
o) f
ylﬁ{% n?n%xgm% c]ale of. (ﬂ ngclglpgfrllegf]aﬁm -ﬁg%&ﬁlhuﬁdrﬁﬁ;@g 4%,
gralicft 5BBIte QQ%H Mer )ZO fnfih; MSOM-AH ) 2ex pacted ﬂﬁ‘ilétylla} jon mass
1- car boxynet hyl - pi per azi ne di hydrochloride in the
6324, abpered 63%4.2- O - Trt resin. Final purified peptide:
anor phous pomder 123 inyieldin a synthesis

MRES0. T DRI AT g

[(QMS&&«AIﬁmpquheddmlzewlb@«yllb acidirass (SEO. Im Nobs)er ved
EXAMPLE 3 Synt hesi s of co ound

mﬁiﬁﬂe' Fhelsemponpdwes piepares ppordipg @Eegprqseﬂl@e dpscribed in the
S n%%%g%g Ca—ll;ll 0 rgf@ ﬁe V‘ﬁ?‘a[tlﬁﬁ SR dsu%?t?tﬁﬁ?ﬂ 5‘9Fr¥18c Lﬂ(}eét% 4-

roce e syn esli s or conpou

arﬁh@ E«Bbﬁ-@yﬂ@hﬂind—@%aﬂﬁixWHéSmd $€heridmpe BltterRatiiial Inch), for
Frnoc- D- Phe- OH, Frnoc-D-N e-OH, Fnopc-D- Arg ‘I?H(}I and
Fmged-@-qmigoetioyd)- L maphaxypgHivi pqu&wtdﬂeb@wéw#

SRR LELTR Vg U SR o

yigldsidliaeyyhith§iEeal 0o AN I&hmaly GHP[ZDarmlys,ls kS= ( MBH)in, purity 99.5%,
expect ed nol ecul ar ion mass 679, 4, observed 679. 5.

grastienipd B0 Gp frbhevsr gO@meMMfﬂ (stpected molecular 10n mass

Leu- D- Om
6%’%@5&5\'?‘28%%4n0 pyrrolidi ne-2-carboxylic acid]-OH

(SEQ ID NO 1): [00326] The conpound was prepared
EXeMPHE6g t 0 t Benthesicefcthongpodad (6)i eihe-D-PleeD-IsyuADHBsIF S

f d Th t t1tut f
(GrprsC Baiaeaybertdingef RebpsrapHEE (GERENGa boxy 1
[(ﬁBQQ] ( GHBohiFRENd {VQ ?{eﬁ%ﬂ QE@rdlhg@o thef )y?écedure described in the

Frmoc- 4- (2-am noet h 1 -carbox pi per azi ne
syfitheg cirof chinppimt:(1)). nThheariz@ibnmszl&{)ﬁib@mﬁémof N-Boc-amino-(4-N-

PCT/ US2007/ 023874 t.t h t 2-C1-Trt I
FiF FReEg Ao vlic A SPRAAC I & 5%45-%-51%%0%& e

cérBo%nﬁéletkﬁﬁéﬁznﬁ@éﬂhgdl%ﬁhlgrlae 8L actddBhfenpdd-CRTR rediR Final
purity radient 598 to 25%8 over 20

Pwnﬁlﬁd p@U@Mﬂﬂ!@rphc&x wemderd 3% mg:lulyaaid ironsyntissisesde 4f 0.3

%ﬁﬁ{@%@i Ig = B é& ﬁnm p ;1 58 %;73 gIQJdleC?gQ%utO%S% over 20
n{nﬁ a@s‘tﬁﬂﬂ* B@tecpiﬂhrole‘éhlaii1 ionanass 684 ROydKeved 364 9] - OH

(SEQ I'D NO : [00327] The conpound was prepared
according to the rocedure described in the
EXAMPLE 7 Synthesis of compound (7): D-Phe-D-Phe-D-Leu-D-Orn-

[@(D/L-2-Amino-3-(4-N-piperidinyl)propionic acid)]-OH (SEQ ID NO: 1):

[00329] The compound was prepared according to the procedure described in the
synthesis of compound (1). The variation was the substitution of 2-N-Boc-amino-3-
(N-Fmoc-4-piperidyl)propionic acid (PharmaCore) for Fmoc-4-(2-aminoethyl)-1-
carboxymethyl-piperazine dihydrochloride in the attachment to 2-Cl-Trt resin. Final
purified peptide: amorphous powder, 343 mg in yield in a synthesis scale of 0.3
mmol. HPLC analysis: tg = 16.82 min, purity 99.7%, gradient 5%B to 25%B over 20
min; MS (M+H"): expected molecular ion mass 664.4, observed 664.3.
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synt hesi s of conpound (1). The variation was the
substitution of Fnoc-(2S, 4S)-4- am no- |

WO Bws/mpssz ol | di ne- 2- car boxylic acid (Chem | npeRCT/US2007/023874
International Inc.) for

Frnoc- 4- éZ am noet hyl ) - 1- car boxynet h EI erazi ne
EHAMRITDSH or | dSythesist ComppuhiinD. bes- B e eor -

fied d
ropteBRp /Bt RBiveS B, i‘@@m@ﬁm% Candlyoi :
[00B3¢) 171“hé%oﬂ‘i'p6und3¢}ﬁd |_ﬁ_r!ﬁpﬁ@el @&rdlgg frthe ptocadie descAid@®Bin the

over 20 m n; expect ed nol ecul ar_ion ma
syBg®sig of @@t@ew@c{lbsﬁhmvarmw@ sgpstithiées ef MQB@@rh%&mp-
R e
PIPEREDS AR U B AR firhdmpe Iy Baayemal Ingoi gy Fmeereo
adﬂﬂoé@yl)-’lﬂcarf) I-piyer s @t o ¥R Sri Y RRRE @t@bcﬁﬁl@ﬂtr tdi20gl-
to procedure described in the &{}ghea s of

Tg mﬁ;m) uﬁaal(mlﬁeqtrpepw nmpmhnum@waqﬂeZ g in yigldi igra synthesis

B nyl a
sc%l[gh j%r‘g Z) i{?’&% éls 4 R(_p . :Zlglrr{lé%’tdﬁml%j 551’%3’ graﬁleng 58B 10
25BBLAY I® M B (WEHEY: oA Becié d WiBleoslal RhiniBs 652.416bserved 652.4.
attachmant to 2-C-Trt reS|n Final purified peptide:

hous powder, 343 inyield in a synthesis scale
P o) - Sl cpapoud )= DrfheD Hie-Lsur P

[Ig pé %)tlgglcqg B %115%6 over 20 min; M5 (MtHH):

ecu ar <i on nass 664. 4, observed 664. 3.

[(EXAI\]PL Bhé cOmipblibivas preparedpeionding 7() the procedure described in the
D- Phe- D- Phe- D Leu- D- O n-

synglgesysof somppwsl @). ( Ehwapiaﬁen s A SuBstiBtigmpicEraes-ispnipeggtic

C Rar ed '
“(‘?E’%‘Jé@"@qt"éa‘h oce h?tgp@els%?%g@g%ﬁrﬁifﬁg synt hesi s
dxh&dmehﬂpﬁdmm th&httac]ihenvwz at-Tarresins Finabpwifiesltpeptiié: on  of

- N- Boc- am no- c4p“£er|dyl)pr0f|on|c aci d
arppifpgpw(@}- lfQérmgm)yjcl@ 10 2.5Y %%iqq 9 f 014 mmol. HPLC analysis:

(R i@‘?&‘}éﬂﬁtdwlgy gé %? gza'dikﬁt %%ﬁ%%%‘ﬂ’é&e{j 90 ?-rﬂegﬁ@ (M+H’

at t achnent t resin Inal  puri pept i d
expeoteq mulecupanioiemassH53 . 47gbsenved G1dB.i n a synt heS| s scal e
of 0.3 mml. HPLC analysis: tR = 16.82 nmn, purity

EXAMELE0 ! ccsvilbeviat doavouat o)’ DpBirn T Org{N-
(M@p@@&ﬁ&@@&%ﬁnmﬁuﬁﬁg GR$854 EXAWPLE 8 Synthesis

ound (8) Phe- D-Leu- D- O n-
[q0332k a('ltb/eLcomppemhwampreaarca atnmxoylhg to dnc ipd)ded @l deSEDed D the

r 1):.. [ 00330 h d d t
SYRESHI CREP U D SN OFfs TP OGP SoBR SO and.
fﬂ}aldmm&%aﬁﬂoﬁhé meM@PS)tiB?Fﬁiégﬁlt%t&ﬁthHhﬂf) 1-carboxymethyl-

erazi ne-2-car ic acid
p(p@raemeldum@lxoqhmmenathmrathmm 19 21‘QifTrFmSIIL an(wﬂ purified peptide:

t h b
oFRTARRE BB O AP S SR O T, SR b
tR2 P4 59 &iin ARIt P IOV, HANERT 1098 SWBBvEEF B fhil; MS (M+H'):

synt hesi s
expected molecular ion mass 720.4, observed 720.3.

EXAMPLE 11 Synthesis of compound (11): D-Phe-D-Phe-D-Leu-D-Om-
[homopiperazine amide] (SEQ ID NO: 1):
[00333] Synthesis was initiated from 0.3 mmol of the peptide intermediate, Cbz-D-

Phe-D-Phe-D-Leu-D-Orn(Cbz)-[homopiperazine amide], which was prepared during
the synthesis of compound (19). The peptide was hydrolyzed with a mixture of
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scale of 0.3 mml. HPLC analysis: tR = 17.78 m n,
purity 99.9% gradient 5B to 25%8 over 20 mn; M
W@ hoBleyassexpect ed nol ecul ar i on mass 652. 4, 0bBET/VUSI07/023874
652.4. EXAWPLE 9 Synthesis of conpound (9):
D- Phe- D- Phe- D- Leu-D- Orn- [1soni pecotic acid]-0OH (SEQ
TMSONG TP m-¢reend 819 nkhiév/y aﬁawhancmg cpidepapdigt wee prifiaddy

prtggeﬁt%tgv% ]?é;%gg 1é1g$§’arﬁlreg)tkr)$c%ﬁur% (fes%rhbeﬁ¥r§] gllges g ﬂf cofmpound

(1§)T0pmalsﬁmf1@aq)@pmre aﬁ@fpl#oﬁi\w&éfb)n‘ﬂhF in yield. HPLC analysis: tg
4-(2-am noeth car bo%met hyl - p1 per azi ne

= d|6 H9 drincpHrisy 10Q%i gfatilﬁét 20bB e RA%lk oved 20 man; MSt(MHdE)n,

a |ed anor s powder, 125 ng in
e’SPeréF(gi"f%ng a§y%'ﬁ %Idgg Cgﬁ’% %39% mol . HPLC anal ysi s:
tR=18.74 mn, purity 99.3% gradient 108 to 3098

EXAMPIAO 121 N; “%lr(tlliésfd"df ‘com@s@artiey DuPRCDIFhe-D-0Ru DreEn-[4-
651. 4, observed 651.3. EXAMPLE 10 Synt hesi s of
(4ceingsislingd)- pt_v@ymc peh QY SHRIDNQ DD O n- [ N-

o3 P BT SkbE) AT ASFR PG el PRl

e COﬁpOUﬂ accor roce

syRegisiop esmpourdi@). Bhendisibs was t}&cm‘paumcﬂod dt)4 (ITPfoc-
variation was the substitution of N

pigetiEipiddylirbutageis aciddNepMES) foudomamss-(3- ((-ammoethyl) 1-

t . .
R PR R AR TR R BB B, Final
purifiedl peptidd: fair@eptpappoeiasr, 4zmmgnﬂil 9letd paiathesid Scalgof M4
yield in a synthesis scale of 0.4 mol.. HPLC anal ysi s:
mpRl =HPLCamalysis; trgt -9 | mim ity 1004, eﬂﬁ@dlq@d@%%tos%% over 20

B il SRR B0 Rt

ng S%$ ;%I) n%yrg Sbse(j C(F;%%@%f‘}fﬁ%b%%he-?ﬁ%ﬁ%eu-D-Om-[4-
(QHDRBYD: 108G BibekdzAE| NS, (BB ING:NG: Pepti de

i nternedi ate

[@Ess]D ﬁﬁm&&% Qccggﬁ;rlﬁ?%&as[sﬂewﬁ% P ?ezz ngl?%ﬁlﬁ]amd

S prepare e syntitesi s ound
dériv@)ivesTised pept Bote DrRte-@iid Fuloy: ﬂeﬂhwﬂlh Fanaw BtlieneOHf Fmo@D-

~2008/.060 PCT/ US200 | TEA/ m cr esol
0\(/"‘?8 R 8‘%‘&'}? €mﬂc % afﬁln‘é??élﬁﬁ a@emaw&azwas
mﬂy&ﬂo&msgd@yrh@fuﬂg MabdverdBliouna g@ﬁﬁiderwast sglnfhlaﬁzed ona
pfocedure described in the synthesis ound

S‘((mHONYrMhltmlmsyrfthmZepéfpouedeTechnollogh tnes) smmnlg from2Rink

e Aol oS G bbb si

totkP RGHEWadRhRGEE BY trethelBRfth ﬁ%%xéare lensr%a g2 B&dndkthyl)-1-
EXAMPLE 12 Synt hesis of conpound

capb@Nymeth ypepedazies dibydiochlpride (048, riemm@i rHem-bopexnoi ¢
In?em%on%&:%%lrg &BS g,)l mmol) and DIEA (0.53 mL, 3 mmol) in DMF (7
ml) at room temperature for 3 hours. The resin was washed with 3x DMF.

[00336] Subsequent peptide chain elongation was achieved by HBTU/DIEA

mediated single couplings with a 3-fold excess of amino acid derivatives. The Fmoc
group was removed by 25% piperidine in DMF. For cleavage, the final peptide resin
was treated with a mixture of TFA/T IS/H,0 (15 ml, v/v/v =95:2.5:2.5) at room
temperature for 90 minutes. The resin was filtered and washed with TFA. The

filtrate was evaporated in vacuo and the crude peptide (0.1 g, D-Phe-D-Phe-D-Leu-

-903 —



[00334] The conpound was prepared according to the
procedure described in the synthesis of conpound (1).
wab@swenrssat i on was the substitution of 4-(1-FnBCFUS2007/023874
pi peridi n-4-yl)-butanoic acid (NeoMPS) for
Fnoc-4- (2-am noet hyl ) -1- car boxynet hyl - pi perazi ne
Dc@my[&r@cqﬁmapq:thbl)ilrpatlmymctfw&mmmzmdr)f\ﬂ{z%wmrptecrp@@teﬁl.from
Fin urified peptide: anorphous powder, 474 ng in
d?#%?%th a synthesis scale of 0.4 mol. HPLC
(08B37)Y SiFei pliificatibs, 1 abdve, cridé pephidd @) @hadisMNedlib ¥ %
to 3598 over 20 mn; M5 (MtH+): expected nol ecular
TF8nn Fa945¢ 9d) and thp selptien weoaded aypmpHEL cobyimn pad pyurified

f . - D - IR -] 4 .

ufthe LAFRU bohion (RS R RO Fhs TLED AP £ % Thyip g0

ABN/40% H,0D)0F386 Lorhguindesiselwad wadiadfizhi ghéidntest balferB, 23%B
Figure 2. The am no acid derivatives used were

toeide BropereiOapin, o 38 BBpHdedractisrowitiopurity cargedmggt fpwere

p(grlrgo((i l?rg)%% 5 Ght dﬁg(??]i}] ga}ll)so_pki_lizer o O}Qeld eng}}rlfbe,ld eePtide as a white

-am noe car yme azine

arflofpyielisosdWdRE (3temg Y NEPEClahiy§is:af eclteesh, pesiyddsygadient 2%B
pepti de was synt ﬁesi zed on a SYMPHONY Miltiple

toR27eth exer A mpMyy @YImHTI: exprotedgyolperianion mass 7081 fabsgrved

76‘%'?k Ami de AMresin (0.3 mmol; Novabi ochen). The
att'achment of the first amno acid to the resin was
achieved by treatnment with a m xture of

ERMMPEE (12- am n®withaslis) of companhd iytye Dhbhe- Pi RierBdiened-Om-[N-
di hydr.ochl ori de (0. 48 1 nmnol; Chem | npex

(A HPERSBYH SnielnNH: GEQUPWH: g, 1 mol ) and DI EA

(o338 P conPRAd walpichlrel fecolibe @ b RRIb ATREL PR Ty pe
synttes safeomppept (18 Thravaniadbo ngathesnbstasti@cdfi v B& nivy-

HBTU/ Dl nmedi at ed s e_coupl j.ngs. W 3-fold

Ppsesd- B Lapioes Q‘@?%ﬁ%&gﬁmgmovés@-agm@o hihs'e-ai-fg‘fwnwgyl-
pipBHRIE %ilgbﬁr%ﬁ%r%ﬁﬁ tedit@ehrhht VR ink Rhid! SRMAGR! thﬁpuriﬁed
Pt hal peptide resin was treated wth a m xture o
pafEkle TarssripBens(fbsvdet, , 14mg invyieldds a Ryrithésibjcakt of 0cbmmol. HPLC

SRS SBT 5, BSOSl DL B3 51 10

(MRAY: RendctdddRolB&RAr B nfdls 1195, JBs&tves Prge- D-Leu- - 93
WO 20087 060552 PCT/ US2007/ 023874

D- Orn-[ 4-(2- am noet hylf) - 1- car boxynet hyl - pi per azi ne] - NH
EXAMBEEbeci pi Spnthebis ofmompoind thp): &t-Rea-D-FleoRd 2p-P-6im-[4-

i f.i cation. .t he. abo tide (0.1
At 4GRS Toirtnake | RHISERER §67 ko B sor uti on
(08339 Oaﬂﬁctoﬂﬁ)bﬁn@ﬁ'aw&?a&@ |aé%‘i‘di8§ tb P prdde8ke desdrib@d an the

TFA buffer system (buffers A = 0.1%TFA in H20 and B =
synthepis T Aompodnbel 3 nCRervariakon yas theessubgitpiemef Fraec-dfantieqt1-

bty BN P ol i AR Y-
pipéPazitRIdehydrochloride in the attachment to Rink Amide AM resin. Final purified
peptide: amorphous powder, 65 mg in yield in a synthesis scale of 0.3 fnmol. HPLC
analysis: tg = 16.74 min, purity 99.7%, gradient 2%B to 22%B over 20 min; MS
(M+H"): expected molecular ion mass 679.4, observed 679.3.

EXAMPLE 16 Synthesis of compound (16): D-Phe-D-Phe-D-Leu-D-Orn-[4-
Amidinohomopiperazine amide] (SEQ ID NO: 1):
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pool ed, frozen, and dried on a |yophilizer to yield

the purified peptide as a white anorphous powder (36
wOo)os/06BELC anal ysis: tR = 16.59, purity 99. 5% PQr/asioerno23s74

2B to 2298 over 20 mn; M5 (MHHH): expected

nol ecul ar i on mass 708.5, observed 708.3. EXAMPLE 14
(0834Q1h esﬁygth@sls s@mpoused (rgpm)O 2 mmol of the peptide intermediate, Cbz-D-

PR BRI Sinitosiing apigerarel iy preppisdugine
thE@?ntﬁ@ii@Wp@ﬁd PropPEbEsLaAGREOA bﬂﬂleﬂx@gﬁo?%e?ﬁzﬁﬁ:&iﬂ o-e

described in the synthesis of conmpoun The
tegainuatthe pepiids was dreaigh atith agolwgipng 1 (’xnam%ecl -carboxamidine

0 )
RBEBIIUE F A RPN SEASE R bl o P 3 overieh
atdbbmdérﬂgéthmfd dgcdti@ atideanatHacweRAddédroRjueiich it (ﬂ@cﬁMl and the

resin nal purified peptide: anorphous powder, 14

sakgfiamwss fspzeniand dried am pdaphilizentocgivg the dsipadirotesipd peptide,

C?%ﬂfémve@_%ﬁ%m&b%ﬁ (A?#ﬁpt)of(or%% 170/ z%r %%fcﬁ:@&(? %gn{@ol).

ThOSubIEGRnt/deprérectDAAR/ AN ghis 4l BPL M%ai ohaveiyaﬁﬂa@al &t
of conpoﬂn%e%z e(s DPhe%ll} Phe- l}% an °

acsaTdieg 10 the proassdie deseribed inethe aymh_qsxsmﬁzomgqu @9ndrina -
h
ol 3800 S ERAN A0 12 g BBl Lo 10 min

lﬂrh§)98 TOh e radiént 0B 0BT B beeISZﬂhﬁId MB (M#BHOY: expected molecular
Fnoc- 4- am no-1 - car boxynet hyl - plperldlne (NeoMPS) for
ioprrpass §64.4. EVSAORYD) - 1- car boxymet hyl - pi per azi ne

di hydrochloride in the attachrrent to Rink Am de AM

ES(%%\AﬁLE fynal pggﬁtflés%d 'bhﬂ'c? 17 gp’%ﬁkgﬁ %q%lELD% [4-

nyield in synt sca
zlajmalh)yﬂtcs 1HtiRidazadB2 whumnpxpamzme ymﬁ)&] TEEQMaNICen): 298
expected nol ecul ar

(03T G ythpsis avas GHUREY BATLYS Mho AN RPYS Mg Hisd Cbz-D-

P s 0 oMLl ThEmGb A7 T e s prgpard during
th2GeBthe6O 656 NRIGTNUEID0 be) gmmtloﬁ 00 &vetjonfopipereriiesat @as
initiated fromO0.2 he p t ermedj at e,

t%?uathpﬁeptﬁepv?é ysate wﬁm w%&q&%ﬁ%ﬂ& -jdqzolirie
adrbidal de gx;g BnMmbE &%ﬁ&)% DA (E) RS ¥RMES iSDRIF (3 ml)

conpoun For guanyl ation of the homopi péerazi ne
faxtd days menomnwmpenahme pAptticdeidvasl Hiwerchdded to guench the
sol. ution, of 1F ra oIe | - car boxa drogchl pri d
repguah 4 1S bttty Yo e o e 9y ORilszep (0 £iv e heyeb il
pmtécté?lvffegﬂhﬂ ltthz-BIPhE I Phé SIPES- @tehﬁcwﬁﬂtm am_k/&lroamt
H20 wer e added

to quench the reaction and
irgidhzali2eyl)voamsopfipevazine zmide HeO0. 22ohmmt). aThew;quuerzter to give
t he desire pro

demorepm Rt i MR Son wae camingiau anseptipaty the

pRiRbdlat déLriBedthe synthesis of compound (19). Final purified peptide:
amorphous powder, 46 mg in yield. HPLC analysis: tg = 10.89 min, purity 100%,
gradient 10%B to 30%B over 20 min; MS (M+H"): expected molecular ion mass
690.4, observed 690.5.

EXAMPLE 18 Synthesis of compound (18): D-Phe-D-Phe-D-Leu-D-Orn-[4-
ethylhomopiperazine amide] (SEQ ID NO: 1):
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The subsequent deprotection/hydrolysis and HPLC
purification were carried out according to the
wW@e@secise described in the synthesis of conpoRemU§29)/023874
Final purified peptide: amorphous powder, 74 ng in
ield. HPLC analysis: tR = 10.10 mn, purity 98.7%
(0834 eSyniiGoEveR THOE o020l o thvwepmerm}enmstp@e CoarD-

64. 4. b 6
PRSI Loy DS iR achn Bt ARide ek v PR pine
thé rﬁh@éhsfbfd:bﬁxfoﬁlh'& {19).dB&dthdatydn) 6RO ROMEpip&rarife aNT d&dninus,
QIDNO 00341] Synthesis was initiated from

thg p@twaSGteateldewg\emqlmon @ftl@dcmélennat(‘é4 nghel; Bldrlch) and DIEA

O RL B ap M Chmilor R e OB PREAR S TR b taneat

depidctionMydesIgsiyht HPNC @ﬁnﬁbﬁldﬂ%@ cpeled suNgcaiding to the
term nus, the peptide was treated with a solution of

prgch@myqsmbqilg Ih%y@ébz:@lls iof eompgunddl 8 Fieal ppaibiedrgeptgleo

DI
arflfBhops/lelidef. 75 B0 th R HirL.Catlhysiel o TR0 43infin Riiey 38,5,
gragiest 1961 €o B@%B@eﬁm e MS emaH* ?Jréxﬁétﬁed eles@ationQftass
was frozen and dried on a |yophilizer to give the

63k iopeaivedfh ket ed pepti de,
Cbz- D- Phe- D- Phe-D- Leu-D- O n(Cbz)-[4- (4, 5-di hydro-1 H

e AAlo 2 Y ) SARRLT A AL oD 4 B A Lo .1

(bpnfeufyl)aﬁﬁdlﬁﬁhom;ﬁpewzﬁﬁe atlidep(SBQADINIDNY):t 0 t he
Brocedure described in the sznthe5|s of conpound (19).
[0A343)] sae Figuew3 Eﬂ;;shq grneral synshesicoghene wkedto prparggrompound

(¢} bRl Budis e pedath & flanithp et
tefminas of @bz-DePherBsihe-09@ud)-Orh@hzy-¢lbri@iipérazifiXdividel;, vilfich

Synt hesj s . of cqompound (18): .
WS w@ew%@wgﬂ%mh@pwcg&m dessiPeb P per azi ne ani de]

| B . | 02:38:
(09388217 PEGaehAcrtoasth SRR AR HHEE was
prppgrtd tg ream]m B diimtehyl-Thiriorea with methyl iodide in anhydrous

Ph Phe- D-On(Cb h d
oede ESRIGSLACE WAL R TE B
A;(vzlghem Pk ﬁb??)' 2Bl 1‘25‘18‘1 26864 k@m:ypsrﬁzét%? é@lsia ile Route to

C-termnus, the pepti evvastrea TGt on
Cpdlici ando°e;tyhh¢1 AIKY0-Ad gmiveels ; SyAbieric Coynnaumicdbobs) (1993),28)1741-646.

(O8TRUL o £k sy B Che BRI ey L B pohomopipetariie

arRide], thCAbinG AcRIchivaRes LS Witk Zaﬁqq{ecb ?Fltngc-tljlﬁhe OH Fmoc-
procedure described in the synthesis of conmpound (19).

DHieuaDHpand IFmerde@pt(Cbe) OHaﬁlihe;fhkbyj propeviedenesin Pbumdypéptide was
| d. , HPLC t R =
syt g atias Bamm aropbeyombaiate Whnd tesimeis i et

miRJ1.898N aBloch&R). "’Pl%:sattachment of homopiperazine to the resin was achieved

by mixing a solution of homopiperazine (8.7 g, 87 mmol; Acros Organics) in DCM
(100 ml) overnight at room temperature. The resin was washed with 3x DMF and 3x
DCM. The subsequent peptide chain elongation was achieved by HBTU/DIEA-
mediatéd single couplings with a 3-fold excess of amino acid derivatives. The Fmoc
group was removed by 25% piperidine in DMF. For cleavage, the final peptide resin
was treated with a mixture of TFA/DCM (100 mL, v/v = 1:1) at room temperature for

2 hours. The resin was filtered and washed with DCM. The filtrate was evaporated in
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650. 4, observed 650.3. EXAMPLE 19 Synt hesi s of
conpound (19): D- Phe-D-Phe-D-Leu-D-Orn-[4-

W@ Dbosm6(5y2 ) am di nohonopi perazi ne am de] ( SEQ | BCTMOS2007/023874
[00343] See Figure 3 for the general synt hetic schema

used to prepare conpound (1 %F oun
vagyue il g resydugrandiselved ind. 1in Aowé% nE%Q%e Ha@ the
so&gfomﬁ%&é},aﬁ dB?ﬂ on a&focgn{lgber 5 %%% tr%a crudeer )¢ gtlde intermediate

ClrDeite- D%emLemmy(mbhpﬁomepﬁpmme (14 A@).t Boit figification, the
procedure described bel ow. [00344] The_ guanyl ati gn

cr\afts‘dgf@ﬁfle & 4vgi W dinided i tye BeRions a%e%pmoamswefedlméved in

0. PSR R ACREHdIANL R TRV G2h AU £ Mol B column

anﬂ purlﬂaﬂ hﬂﬁg aWAG)uffét@yheﬂl(Buﬁﬁérs @/:6 Di1% GHArMh (Hz(l)QmACB 49.1%
1955), 78, 1618-1620 and Kennedy,
le\ i 60% e%Cf&440‘7AH¢a>c i Th? arBRound was elyad; withum Hinges gradiesit of

bL@tﬁ ﬁ@%g' tF dgg%gj &%g&g flih Ct QOEWW AL Fi38Fons %&gﬁ)rtty 28,

r syn‘t esl's

exChating e werdpeoléd, et a6 pn Eamynphmzjaetoaﬁelﬂehe purified
am de], the am no acid derivatives used were

peplils i@meiateasicwinlepaorpppusmasider 3.9 8- oH, and
[Otheﬂg)ﬁi ggg mg.gﬁ?lza}lot?élfe thy?l%gr #E[Je}{az et %C{eﬁﬁlnﬁgstbg%)%%lé%gptide

Sl ze
mmmédmuamﬁmwmlgp@rs anel) evaV\tieged emhra rafxuite of S4\/IéththDI
Novabi ochen'LmThe attachnent of honopi perazine to
3

metgyhispthigurea pydraipdide (bt groxmmgh and HIEA @9 Bt 12 mmol) in DMF
(4?12@329 n?(?{‘ove atgﬁét for 98 d%7 PR mixE Q3s Q;#)ﬁfﬂt&fsz)n valu

at om t enper at ure e resin was
thevees idne wustdhsstVedDM:O a%dl" BX in BIZ%AJRA 0% HS@ ghie thie sphypion theas

in elo t|o chi eved, by HBT | EA- nedi at ed
10@#‘%@@% Fﬁ@ TR ] gpried asalge%%ég E T s¥itieAb(O4tre A =

0. 9% TPR% d* M85 and BE 6rr%ch i H@%WéNhﬁwwmé byh@é)(ap und was

pl peridine I n . For cl eavage nal peptl
eluted with alasat gmdteedoﬁ/buﬁfer 8, ﬁﬁ)%BUD d 00% BTdvat BﬂZM1(1,JIQ@= §6i%B.

v = 1: f h h
B e T
lyEYRRKT 3 ZQld the ngflme%%é/ e E S SN D PRSP feu-D-

vacuo an due was dissolved in 0.1 % TFA In
OBQ%Z)ELN #RdtyHR@opifeeazsnd- Licarbnxinedarhide aeride] aasdwlitd guorphous

I¥Eﬁ)gﬁ'|8| zer to give the crude peptide internedi ate
- Phe- D- Leu- D- O1( Cbz) - honopi perazine (4.4
[003547] Fo Fopﬁﬁélfdbsl%&écaan/hym%lysfsr %%b@@@ﬁdrﬁ?ed(p‘ép&d@@lom@%g) was

divided into two portlons and each portlon was
trggitesiswitly @ chikiure of, TIMSOEANTIFA/Boge RN mD(y/vﬁ/)= 2:Edp &t room

e el Poprd ot £ e o (RirE it gtiirea €0 i Blygo 05 B Ride e
(1806 vias GroHhitatidfirdrh 1 AGRY 40% H20) . The conpound

was eluted with a linear gradient of buffer B, 4098
[006481100<Eer pueficapign,rihgabavr cendg peptiderHO0 mgiovas shissolned kn 0.1%

}-IXO (50 ml) and the solution was loaded onto an HPLC column and purified
using TFA buffer system (buffers A =0.1% TFA in H,O and B = 0.1% TFA in 60%
ACN/40% H;0). The compound was eluted with a linear gradient of buffer B, 25%B
to 75%B over 25 min, tgr =43%B. The fractions with purity exceeding 97% were
pooled, frozen, and dried on a lyophilizer to yield the purified product as white a

amorphous powder (53 mg). HPLC analysis: tg = 17.99 min, purity 99.4%, gradient
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exceedi ng 97% were pool ed, frozen, and dried on a
| yophilizer to yield the purified peptide

WO pao8ioeesdl at e as a whi te anor phous powder (3. OPQY/US2007/023874
[ 00346] For guanyl ati on of the honopi perazi ne at

C-term nus, the .abovel\&fﬁ{}i de internediate (210 rP&g
2%B3o 2R HB ovea 20tpiaaMSd( : experted mralecyar onvEashf78
l.LsQt hi ourea hydroiodide (1.4 g, 6 mmol) and DI EA
o[{&?f\g}{g@_‘glz mmol) in DM (4 nL) at roomtenperature
for 18 days. The m xture was evaporated in vacuo and
EXhMPEBRAUe WaSyrith&isodf\weehpoind(20% TFA in 30% ACN 70%
H20 and the solution was |oaded onto an HPLC col um.
Dthe-DhefB-dgu8iiRgDOmeanega@et minepipemd{nsct-sarbax ylicacid)]-
0 1% TFA in H2O and B = 0. 1% TFA in 60% ACN 40% H20) .
e conpound was eluted with a lIinear gradient of

[00BAd1eT The affii@Badi@ AP B OYRH wile Bob-D-Phe-OH Fiioc-DFhe-OH,
fractions with purity exceedi nézj 97% wer e pool ed,
Fipoeheu-tH Fardcel-Qm(Aloc)-Qdh land NzBec-aming- @ N-Frec-

pl%%éél&lﬁ%@%%?}h#gaec& E’t}%{%ﬁgip%tgdted resin bound peptide was synthesized

iy Ffn D CRIYIGIPiL ) RhRbEidB Peshim @28 Rigd1)N ThrHudeh f
mg?n&%ﬂg]zs,}ar{e@g{/\fhsi %ba%?ﬂh)gus lpom&erim(agloo rrj;) (t)034r$imto

NFBec-ammal (4c-Fimsceppérisinyy earbpxpdicacid theesa andesubsequenied

eptide (100. was _ .tr ed W th m xtur e, of .
B P b B R Bl Bt e yppesis of
cARPRAEIN K ' Enel REerdblB@pépitide Té:en, /B oct DIPhe BLPhe TR PA-BL-©¢h-i N

vacuo and the crude peptide (100 ng) was precipitated

omegatd-dirainppipendinert-cartpaalig peigh 2-Glid rrewial, s treatad with
de peptide, (100. i ' A%,
PERAS .3 BRI s il A THCAARRY R8O g Yy

3HPUGCua@r A ioR B phidre bedomisinperafirdférs i for AHysteamival.
(buffers A=0.1%TFA in H2O and B = 0. 1% TFA in 60%

Suleseuras Nepopropylador wapeastied Nicerrdingdheprogedire fesseiped in the

148l WkgPpoli] (2 FratteBned PP Bolfcd B e

aqeofiptichedf dcoddihg taiisk slotelroodesaribedanlihd $yhetesis @f yorapsund (1).
the purified product as white a anorphous powder, (53
Fing) puriisdpeatidg: paosphourpewder, 336 migrn yisig i HjLggmalysis: tr =
r

gm
[+ = 7{ 02387
1SBRENETRrn ol I, SRR S B Tl A Bk fRetea
mobezalab 1o Mass 70Bgleobseched7883. EXAMPLE 20 Synt hesi s of
conpound (20):
D- Phe- D- Phe-D- Leu- (S-i Pr) D- Orn-[ onega( 4- Am nopi peri din
EEAMBLEEBdxy| i cSxethepy of mqoee@@]): Eﬁgh%l?r%-laclred‘-@-Me)D-

CHRLA RO AZe B o foc O Phe- o
[003B0L - eB8eenie {chemNe Bh®en in Figure 3. The amino acid derivatives used were
Z-D-Phe-OH, Fmoc-D-Phe-OH, Fmoc-D-Leu-OH, and Fmoc-D-Orn(Aloc)-OH. The
fully protected resin bound peptide was synthesized manually starting from p-
nitrophenylcarbonate Wang resin (5.0 g, 4.4 mmol; Novabiochem). The attachment
of homopiperazine to the resin was achieved by mixing it with a solution of
homopiperazine (8.7 g, 87 mmol; Acros Organics) in DCM (100 mL) overnight at
room temperature. The resin was washed with DMF and DCM and dried in vacuo.
The resulting homopiperazine carbamate Wang resin (5.1 g; homopiperazine-

[carbamate Wang resin]) was split into several portions and a portion of 1.1 g (1
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pi peridinyl) carboxylic acid. The fully protected

resin bound peptide was synthesized nmanually starting
wo e@s@sehl orotrityl chloride resin (0.8 mol)PCTN82007/023874

attachnment of N-Boc-am no-(4-N Fnoc- pi peridinyl)

carboxylic acid to resin and subsequent coupllngs
mypolew saiised éucczmmug&@meml@fgsw&eﬁlﬁe Gi@Bumedigied sigsed

cou llﬁn?& dvég'r% el n W t}b_agwgss%a uI(p%:_ @éﬁ&@ Ivgsd The Fmoc

gx@np gag kxﬁéﬂeﬁ@ﬂtmﬁ% @ip’eadﬂreﬁﬂ DMR YU pch @ﬁmpiéttdn%f(ﬁepffdd chain
resin], was treated with %PPhSégH&I
elapgntiop e resirawas teaiedewish Pa{REha) Ql\wrpsla Afwrwh)/lw\/

e t
gy b RO AR M PRRIZ a2 AR BETR Rt
rdﬁﬁﬁteﬁ@éfah&él f&r B h &g X166l tamgbviah €T Iesladwrsavaiaed:wnb ®MF and

t he ntheS|s of conpound (22). Final cleavage and
Dﬁ%p@ﬁ ¢d/ia varaz Theriesuling pepsidgsesen (1a3 &iofh)-Pa¢BPhe-D-Leu-

[
a(?l%gfgo% %édg?&{' Fca ??Wa%g S’?&r@é%? S;glit%g!ug%nﬁ Xghﬁﬁ)% of 0.9
g (IDS\ﬂﬂﬁol) F3Sused fbﬂsaﬂsaiudnt dtﬂﬁlvﬁhmahﬂsﬂrﬁethylatlﬁ) 18. 88
purity 98.9% gradient 58 to 25%B over 20 m n;
[WBSf(lw PYisthylatipref thg Omesp-apufafunFiinn ¢fROm@aBXaas was carried

on%?@ﬁ{eré!eg&gz 05{3‘{36@(:?%@}% éﬁ] SR SR buRl pERTRIY Bt Bwas

fifsk tredtdd #ith di sohitionpPNBS+CGIZ0 Agz, ammel) ahSEQiHe D7 nil) 5 mmol)
[00350] See the schene shown in Figure 3. The am no
mdﬂw (denh) gropyesmpsBErg a0 lszTﬂ!%éemwarffhﬁe vegshpcewithy,

NE S MeditaBlt TReaRyOhal A pidterciipibéwadihen

reattad twwhga sfollulmnrbf lrﬂ ﬂmmﬂm}d[ﬁ aihaniet-g-aner(o. Srnels B mradl) @nd
: Novab F{P The_attachnent of
dlﬁeﬁ%ﬂ%@fea@r%@l 119 "f“l'?@l drich) e MR b @y ropm fanspergusefor 5

t I I
il hereb wtifch Phhcd HTRBIP' A6 AEN! icdhy o roPER wras
repearpd oadteu 1(#i) [FINBS Bepmtamaen]wéﬂieqxépwiet tesibvrasaredteD@Nthand
ri,ed jn vacuo he_r tin o er azi
ST RERgh el (07 o 1 oG Do AIoLS.4.0Jundec-7-

@ LANB B §BQH NME () z‘(@§orﬁ9érh;%erbtﬁ¥eofo§§‘ﬁﬁﬁall'he resin was
portl ons and ‘a portion of 1. 98 WD 2008/ 060552

theCWakls210Witt BIM%BMd therdeprotastion pmdsstwnasaepﬁamdtmlce he

the IC/H(Bt dlated Si.n ouplj ng
ERY eGP etnea ety Sseeada Yamianp -G8 Xab e
red fEBHURHINYERylattd Pe 'EH?:CwaSQEéEt'éH VAR asERAYE B8f MASU @AAnol) in
pi peridine 1n Upon conpl etion of peptide chain

DM (igmi)i dihe redie wae siashedaith D anil RCMy arRbdriridn8 wacyc3 . The

pilige s et Borthe o Fedingiiiv B poelifon e SFABCH
(ISOAMVIeER e at #ofh tfeﬁfpe?atJ}e Q2 MRE TRIRYialwas thé filkgbdland
was washed with DVF a DCM and dried in vacuo. The

waghed | with§F Ae Jhe didtrate swan e{apositqi inZapudPirel the Phle Peptede- (0.5
mmol; Z-D-Phe-D-Phe-D-Leu-D-Om(Me,Z)-[homopiperazine amide]) was obtained

as an oil.

[00353] For guanylation of the homopiperazine at the C-terminus, a portion of the
above peptide (0.3 mmol) was treated with a solution of 1H-Pyrazole-1-
carboxamidine hydrochloride (0.4 g, 3.0 mmol) and DIEA (0.5 ml, 6 mmol) in DMF
(3 ml) overnight at room temperature. Acetic acid and H,O were added to quench the

reaction and the solution was frozen and dried on a lyophilizer to give the desired
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D- O n- honopi per azi ne-[ carbamate Wang resin]) was split
again and a portion of 0.9 g (0.5 nmmol) was used for

wanipsesient derivatization (N-nmethylation). [OPGB1$2007/023874
Met hyl ation of the onmega-anino function of D-Crn at

Xaa4 was carried out in three steps: (i) &#ﬁ#
pretested peptide, Z-DifberlePherIhbawdd-PayMaié)-(doAmidinphomepirerazine

afl ]s{p:frea ed with a solution o-NBS-C (0.4 g, 2 nmol)
WS 0 PF@ e (0.7 mM, 5mol) in NW (7 m) at room

[0085a)EeT Fob fifalfde Ngro'ﬁ&tlﬁhﬁhydrﬂfb‘%lsf el dBoVe@Peptide 0. 9ashiely was t h
NWP. (ii) [N hyl ati on The resin-bound o- NBS

trentest with emlp@m @ fF e m-¢resed ( KImi W v & Z 11y al rleﬁmof
teg{g&raﬂ%@ fr@ttﬂnh Oi'lget rglrgﬁrlé 6»5’ E_Ieva &g%oﬁc')r%m'gaxhe gﬂl)'&"%ﬁﬁtwo 3

mmb1)yds)andil. m@mré[ﬁm&em(e ﬁﬁ@fﬁcaaon &t the chitR: fepldwhBsarried
then washed with NMP and the N-nethylation process was

oyt ageidiag to Heeprogedyse)as [d@sqmysd Demecs e5ipef compeund eby iFiral

ol s SR Byl Py e 05 Y
mﬂg ?uﬁ@ 98.9%, T%edlﬁmﬁi%Blt@ 2% dv%r lzt)}mﬂtqummH*mm@ea&wr e

resin was then washed with NWP and the
“@Eﬁvbté@ﬂW§965360@%@“@é§78épeated once. [00352] To
protect the resulting N-nethyl secondary am ne of

ERANELE 2300 s beftfcsis G oipB ST DD FheSR {18 183D-

OHl-)4- Aﬁh@lnbﬁ&hébm&ﬁzxﬂ@ﬁlﬂﬁﬁ] WSEQ IDMRoany DCM and dri ed
in vacuo. The peptide was then cleaved fromthe resin

[00353]r e Stynthasis wats initated from GH gdf) STmApD@mhe(g@Btlm resiy: £-B-
at.room.t erature for The r
PR RIPHR PR ROt Ao NEAL Wadk Fosh o R
piRp @B Badigdthe RyiaediOofddihgonad 21y desd?ded abieve( 0. 5 Mol ;
Z- D- Phe- D- Phe- D- Leu- D- O n( Mg, Z) - [ honopi per azi ne

[09356le] Fonisopwsipykatine af thgomagagino fungBerBpf PdPm at Xaay, the

f%)lli]l%? ¥és‘fﬁ{ {vggwttr% te& Qﬁh QWMr? &t s%%l‘ cetoP?boC{‘o}gfdtrr %‘?ndnél)

ove pep

and dohtoae whmﬁolpm moﬂ-(rl M@Z@eﬁnﬂght aab@ﬁxaﬁp&amﬁe The peptide
hydr ochl ori de (0. O nmol) and DI EA (0.5

reginghgs then wegted yih msylu&% PRZYPRY & mprgbrin DAYHE &7 atlhﬁoaé Z

oA P RV B By SMSREh Ay vl T

pépoidgiwas thdneleesd froth thé %sﬁ&ﬂ@%h@ﬁ%ﬂ?a solutlon of TFA/DCM
PCT/ US2007/ 023874 protected peptid
(17 piye= blpAEopm teppperatyre foue boury. 4Tlmﬁeﬂpmé%mdﬁ@ﬂmshed

m 4
PR LR Bl o plrate e g 0 e Ot peryige 0 2marg 7
DviRite- DtH}eaDéJéuVlD-Um@Pﬂ]Z)(BMHqufera'Ehﬁ@ﬁﬁlﬂé]ENaﬁbblraB&dIas 4 OGil.
room nperature for é hour s.

[vliv = 2:
[Oﬂaéﬂ\r% &} \é?réiw%@g tfw&ezs*f BERLde é@ %rerai)la /26 Rentapsd forsubieapent

gl(ﬁyﬁltion, cleavage and purification steps, which were carried out according to the
procedure described in the synthesis of compound (21). Final purified peptide:
amorphous powder, 166 mg in yield. HPLC analysis: tg = 18.71 ‘min, purity 99:4%,
gradient 2%B to 22%B over 20 min; MS (M+H"): expected molecular ion mass
706.5, observed 706.5.

EXAMPLE 23 Synthesis of compound (23): D-Phe-D-Phe-D-Leu-(0-Me)D-
Orn-[homopiperazine amide] (SEQ ID NO: 4):

-100 -



nmmol ) as an oil. The preparative HPLC purification of
the crude peptide was carried out according to the
w@e@smasse as described in the synthesis of copr@DURIN0T7/023874
(1). Final purified peptide: anorphous powder, 183 ny
ield. HPLC analysis: tR=17.12 mn, purity
[OQQSé% Synthdsiewas po@tedbromods oveol @@qnmtldmtqmeﬂmye Z-D-

PR LTS B S R
lem@riﬁe Srihisaf le8pb&nd @1).DFhe peptlde was hEdrolyzec?\lvcglth Sz,i)mlxture

4-"Am di nohonopi per azi ne am and]othf:
of[TMS@GT/TMmmsM (Weml, ivin/y F:Ed) orude grqducewaspirified
f t
bprebpsSRoRRLE ot &likio fisRinredure.dosriber dn e syathesioghg

cdnﬂﬁiuﬂh (19NiFEta] pasfiedpepbias:endtplidul ngaer 9% Md@Sjield OHPLC
mpound éZl) descri bed above. [00356] For
anabcspr tyoy 1088 ovin.qfurith@9.6%e geadient A% B tgr?@%liqusflomnm MSat

0\?@%@%% g Rats JBar bRy et CARRHET6 P dna " acer one (6

HEFaCerEy .

E%&%@%ﬁﬂ st S Cav - Hech Hhe o 6o brioop-
OF BARAT B PRI b 2 prtecton. e

[01]&59] p&Syhihdss was irtitisted frbmaﬁm throl@fthenmeptids muerhyedlate Z-D-

§ al;hgfelg trlrf\t{:}v:‘ﬁS ?Eﬁﬁé’r’%} &qup%}cer{zi?me] %éphr"é@l g{e%gd during
thE 'silﬁtﬁés%do% ﬁ@ e). \Pgtt: P tHae-wa gl?l?dfo'l*zteﬁ Q\tlffl é"ﬁ?xture of

evaporate vacuo an e crude pep
TMSOIfHH%A/m—éihmlDl(D_mh, VIV/@r=nZ:77 1) A &{emmdnmrpmcamam purlfled by

RSl U85 OB 1ed % Al Ly LSS 8RO L Sl

(@?Jbﬁﬁgpﬁmﬁedq;éemé atnbfhous bERIRIET gdn RIdId. fHPEC'aﬁQlysm tr =
whi ch were carried out accor I Ng to

1&)4baemimuelt3dla(lﬁ% | radientr2 % B ¢ 33/Broysi 20 wiin; M&pMuﬂTH) (eRpgcted

ur|f| tide: rphous powder, 166 ng in

mylegﬁla %ﬁﬁ%sgﬁ%Sy&sgweflﬁ6igtl)8 71 nmin, purity 99:4%
[(EB@G*_I' e '@on?u@at‘i&l c?f%%ct%%%rof $0ntdd pe&fﬁdé Mﬁiﬂ’é} expect ed
nmol ecul ar i on mass 06.5, observed 706.5. EXAVPLE 23

[0836tIhed abledfshewmmattu(az@ moRcHheweghhel- thr melecpiar ivn) MH"

fop 6y SRR %@ hedSBhnDsus: weteh by &b s ree agetry
Alsdishb@h @sdthf:li %mﬂma pHabe &Jéa i BRtsyABediNbEEITR bRpBund:
Z-D- Phe-D- he D-Leu- D- O n( Z) - [ honopi per azi ne

M«ﬁnﬁ@e opviixl; mtthprtmalfé@mmumdng therﬁeyngxpm h@lseitlser@ﬂ
Chﬁq&? “‘V [ §f He i a'&?ﬂ%%@%ﬁ/%&%#ﬂ ‘}v ik 2Mon3 p-
m@ﬁﬁhédwc&baﬁeae pwagk)CicarbefatUtesinl aqhe f@armwg&lb Y&evant

PLC according to the procedure described in the
syayhetig sehegnegfior the synthesis of each compound is shown in the last column.
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conpound (19).

powder ,

Fi nal

purified peptide:
98 ng in yield. HPLC analysis:

anor
tR

phous
= 16. 38

wWorRewg/opsst ty 99. 6% gradient 298 to 22%B over POI/DBI007/023874
expected nol ecul ar ion nmass 636. 4,
observed 636.5. EXAMPLE 24 Synthesis of co
D- Phkalie Phe- DSy@@he(saxanﬂrﬁ;@ﬁmaﬂqur@wnpev
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L O 1 I\
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EXAMPLE 25

Synthesis of compound (25): D-Phe-D-Phe-D-Leu-D-Lys-[1,3-
dioxolan-2-yl)methanamine amide] (SEQ ID NO: 5):
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10 720.4 720.6 solid 2-A-Trt |1 622.4 622.4 solid
Carbonate 2 12 693.4 693.3 solid 2-A-Trt 1 13 708.3
waRdsBemstid Rink AM2 14 719.5 719.3 solid RakuUs02023874
15 679.4 679.3 solid Rink AM2 16 664.4 664.5 m xed
Carbonate 3 17 690.4 690.5 m xed Carbonate 3 18
(0036214 BBere3ynihrssd v@as basried euticcardingg the sheme shavweis Figure

r bopat e,.3 0 708 708. 4 sol.i -C . Trt . 678.
4. B RS er AhshiE) Be1dP totednt o 5 it inF e %: fo.
suSFnbidN Jf B 08-D-PBe 051P irflerfiediake ISPU.%I\E,aJ(t@ﬁﬂ(ﬂ), $-LedOBn p-
664.5 664.5 solid Carbonate 3 EXAMPLE 25 Synt hesis of

T kiermedis)2 (5-$tg,.-35.bmed, HOBmeyehyfmia@.46 g, 33.0 mmol)

38 5 5y B RbOR-A Bt 0 el e wilee

baSly Wad @&RE EMEIB(6%£§, 380 fAtb])ak €Ut PoRtibnb OvérD® MmmNRIRith 5
shown in Figure The internmedi ates descri bed bel ow

migwtes depyned each adddtian. SHhevstispensiph gias etited qyeraight from a starting

RS 69 Clo 18 Bt aRFHIBPHELR of THE e idlisras
diSbolv@Q i) efhiyPhdetatd et wiERB® bRl y(with 0B citdid abidThrhted
and DI EA (8.53 g, 66.0 mmol) in anhydrous THF (250 ni)

NeldePednd wagn Theorgaris phasgtwaswliied oy eespdpmesul{ate @8l ¢yaporated

.0 [) in f rtions. over, 2 inutes . with.5 ..
e 5 DR sl HE ek g0 2is o198 S REM Bh SR Ml sitica
ged blugrd ehiel with RO ety adetaledn hexXiGes.t B Gt Wae eOdpdPatéd to

to roomtenperature. After evaporation of THF, the

givediedyee paduct dBes BrRhedDileudp By intgemediate I31(d2WQen88%) as a

Clgaﬁg’“\%atdéﬁé%ﬁgé‘{@](%ﬁ){t ric acid, saturated NaHOCB

organi ¢ ‘phase was dri ed over sodium

[08863]at entaimebdea@ par(a2.80 g, 26)8 @fmdlpdus 8idsveisia WEM (FOML).
resi due was di ssolved in DCM passed through a silica
ThyA (2mig wap @ddgd and dhealwrionowasestiged ahrosmpteaperatye fefriekours.

SR B JERCLIRPTPA S 018 L i e o
giasthe TRA edf ofdD{PhelEuliBn, Mhzrmredi&d [{4MAts crh@Odipegtide was
su:s;ggtg%r ére g]q,fl[ a}:,e tolv;/l?ic}s %%é-?)ngé-O%{G(6§36mT02|4)mr\;\1%ls), }dIbSB? ?Ilo\r/lgﬁl c{rzrilte

e ghi bl g y
(4.04 g, 26.4 mmol) and DIEA (8.7 mL, 50.0 mmol) was added at 0 °C. EDCI (6.33
g, 6.4 mmol) was added in four portions over 20 minutes with 5 minutes between
each addition. The suspension was stirred from O °C to room temperature overnight.
After evaporation of THF, the residue was dissolved in ethyl acetate and washed
sequentially with 10% citric acid, saturated NaHCOj3 and water. The organic phase
was dried over sodium sulfate and evaporated under reduced pressure. The residue
was recrystalized from 400 mL acetone/hexanes (1:3) to give 9.1 g pure product. The
mother liquor was evaporated and again recrystalized from acetone/hexanes (1:3) to
give 2.0 g product. The total yield was 11.1 g (68% for two steps). LC-MS: m/z =
616 (M+H).
[00364] In a flask flushed with nitrogen was added wet palladium on carbon (1.8 g)
and a solution of Boc-D-Phe-D-Phe-D-Leu-OBn, intermediate I-5 (11.1 g, 18.05
mmol) in methanol (50 mL). The mixture was stirred under a hydrogen balloon

overnight. After filtration through celite, methanol was evaporated under reduced

pressure. The residue was dissolved in acetone (20 mL) and slowly added to 500 mL
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TFA (25 nlL) was added and the solution was stirred at

roomtenperature for 2 hours. After evaporation of
wOoMBacdsTFA, the residue was azeotroped w t h POT/USIVE7/023874

twice to give the TFA salt of D- Phe-Leu-0OBn,

|nterrred| ate 1-4. This crude di peptide was suspended

watgr Witk 25ial g N HGomder wsenowt(remgﬁ Pyre pradyekBpg-D

d
PAEBEIMEOR yriba s R nf ML) AU GLE g G iy e
=\6@6 (edeipd in four portions over 20 mnutes with 5
m nut es between each addition. The suspensi on was

[09§6$ r eJorar whtpneftigierpgdigte éﬁ;{%@étguﬁémm% Bilyys(Bogy-Qall
h &é@@% gksggas s d;nm%@%n& ‘bﬁtgltt? MRE 9%? fi’ﬁl?’ SDNR il Qghed

quent hcrtric aci
TBIUUN 686%;1 41$3Hi8])dn dlrwp(ﬁ'rlonsTMr (bﬁ ganiaco phagdter wasing
dri ed over sodium sulfate and evaporated under reduced
oysrrighifrem aptastingiempgraturg 9 0re ¢o mrq%eﬁtwﬁoﬁwmam

eﬁl@?ﬁg%aqfx{ag Ch \?/\/gésu]un?) Tl‘ieocrgaé/ I%aa rgxx%’ré %an ) {ate 13*21%0 ml

evapor at ed an galn rec ys

ick mareraae fileedhe xollkes t}(e:br&:)lpltaﬂe Ixucxm PReD- ghemﬂewo- The
total)sesleldwa 11. 1(% 68% for two step VB:
q.

Lys(BgagOpihintermediasg &) & whlaeRvamue%%\whwttfwfrﬁrwaae%wn

W@e wet palladiumon carbon (1.8 g) and a
fOso u‘?e?(on %’f Boc- D- Phe- D- Phe-D- Leu-OBn, internedi ate

[00366) 11Tola ghlutidh dfSntermadijte i 14‘7 (@0 A mmdD inMeCN (7 mL)

m xture was stirred under hyd en bal | oon
wa adder gurolgine &1-1 mly L agvee)) el BAIGANER 1 to, et hanol

R AR G R0 MRS PR S T ead R i Fure was
stﬁﬁﬁl avirooril G3npAEARRXAB! B BOWS an@exdpdﬁmnwdammmmme was
h, 25 nL of IN under vi gor ous Pur e
pw reperse ?Jmﬁﬁ eggmnméow P@Wlthﬁb %@M@e&%‘m%
/?/Qkﬂd"ﬁq uiré Bcﬁéltlh@ﬂngdlé‘teg 8((9 @1 805 alfbr e\’ypératlﬁn of

003 a sol ution it er redi at e
ac(e20rﬁ611cjwa®r9DCFM|St x)nlz HT7b4 YIBHC)) - OAll hydr ochl ori de

(U7, e Sobatie) QLihes g, imeredifidis 15 g 28 e o gmine

1?, 3f818xcﬁ£n Q &netﬁgﬁa%m@tj 1Mz 830 AYSSIPARINDIEA @1“7\56111 1.0
startblng terrpera ure of Cto roomterrperature

muacd) inedFOS ableiwamaiteied HBJPU (H3uogn3 Ormendly atde’C ohfren G stirring
o] Gl TS B g 85 P 5o R

e&%raﬁ%ﬂ}ﬂe&e‘ah@ed%rbgurmwéﬁw\»awedImﬂmlaﬁ .4
1-7 (2.60 g), which was used wi thout further

dipinie (2dhmiLoat robor temperatvex fordtlepr. Ades@siovaofaigxsngtthen
of . interme

-7 (2. 60. 3.3 nmol,) in M 75 L
?Ré’é‘eé(‘&‘&élb“dw‘ﬁ ﬁfhé’d(Pf‘.r‘f%ﬂP? 'Er¥ 1#’?6? 5013??8%‘(0“‘3‘0??’?”
widl d @6ldibh of 10% MeCN/water to 60% MeCN/water in 30 minutes to give pure
product, compound (25) (44 mg, 44% yield for the two steps) after evaporation of

solvent. LC-MS: m/z = 639 (M+H).

EXAMPLE 26 Synthesis of compound (26): D-Phe-D-Phe-D-Leu-D-Lys-[2-
(piperazin-1-yl)pyrimidine amide] (SEQ ID NO: 5):

[00368] Compound (26) was prepared essentially as described in Example 25,
except that 2-(piperazin-1-yl)pyrimidine was used in the amide coupling step. LC-
MS: m/z = 700 (M+H).
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tetraki s(triphenyl phosphine) (400 ng, 0.35 nmol) at O
C. The reaction m xture was stirred at room
wo esopos@Esur e for 3 hours and evaporated to dr yPeRES200M623874
residue was purified by reverse phase col um
chromat ogr aphy with 30% MeCN water to 90% MeCN wat er
EXANQ?I»F& he pubwntkesisf compewnd@irit B-PheeD FhaeDdeudddays-[2-

orati.on de/water. LGCMS: nmz =
(p%:aaz r’\/ilﬁ’% a[zﬁjﬁfgv?e]fgﬁge@ollqgt n of the acid,
I Nt eCoOMPOAIR 7w fréfdidedEhserfliall) abdBctibed hﬁ)ﬁﬂﬂnﬂl@ZS except
HNRaRb, (1, 3- di oxol an-2y1) net hanam ne

thatd(piperazin - Epyrazrs was used in thewwslige ¢Q\1PEDM§ SIeB. Ipﬁ;jMﬁaglz =

@?‘Eﬁ“ BTU (113 ng, 3.0 nmmmol) at 0 C. After stirring
ight froma starting tenperature of 0 Cto room

E%?\SE@J? 8" The DuhGiet savorad e e Bk ey -Liew D Las-1-

(HHEHRDSf Boflz M hnfide) @3 IPRREISRL Ur e for 1 hour, After

enova di oxane reS|due was dissolved in
[0636%r &}mhgmund 2% d/dsprepamdreSEnpjhhﬁes destuiad in Example 25,

chropat ogr a th a gradient, of 10% Cl\Vwater

eSO BN 2 e el s Stk Pghg B guP TR iR LL-MS:
m%og'gggan+gg_5) (44 mg, 44%yield for the two steps)
after evaporation of solvent. LCGMS mz = 639 (M:H).

ELERE0, LTSRS QU B D e Lew Ly 2

(piperazdy-1iyntkiarste amidie](SEQHD NO: B§x 5): [00368] Conpound
was prepared essentially as described in Exa

|
[@9731 excospound 29 Wzsmpa@fi&fwﬁnau)m dsyenibaddn Fsamale gﬁcept

2 e ey S BBl o b g B o e R e AP =

T&yM+AExRi s of conmpound (27):
D- Phe- D- Phe- D- Leu- D- Lys-[ 2- (piperazin- 1 -yl)pyrazine

EXAMEILE 66EQ | D5 thes®) of coripparNB0%: 7 DiPte-PIReRaAD Gu-D-Lys-

essentially as described in Exanple 25, except that

[I‘QNcqjmmyépzpmaZLngrﬂ)smfcmmle amide] d§E@ IhNOn):ani de
0@ f]l | "Bt &ugdg aepggeé)essen?lgﬁ)y gsWe'_%flbe%%D%Ep@eszS except

hesi's

thi Nhﬁdﬁh ;ﬁbda:@éin@i IsMBorlalidé @xs ighdnn Zheydn)ide PR REp.
am de] Q%ID NGO 5): [00369] Conpound (28) was
LﬁrM§aF1é7d—83 MtHal |y as described in Exanple 25,

except that 1-(pyridin-2-yl)piperazine was used in the
EXAMRBLE Slipl i ngSwithgsis efCompoundr{34 ):=DeRige- DNrhiey D- LEXAMPlyE-[ 1-

29 hesis of.co n NI SN
(rﬁtbﬁ\éﬂ&nﬂﬁgmﬁg@wa@ﬂﬁ%ﬁs&{&ﬁ% NPePazi n- 1-y1 ) t hi azol e
(0037 2Ee] dorffduh®3NGas Pépared essentially as described in Example 25, except
that 1-(methylsulfonyl)piperazine was used in the amide coupling step. LC-MS: m/z =
700 (M+H).

EXAMPLE 32 Synthesis of compound (32): D-Phe-D-Phe-D-Leu-D-Lys-[1-
(phenylsulfonyl)piperazine amide] (SEQ ID NO: 5):

[00373] Compound 32 was prepared essentially as described in Example 25, except
that 1-(phenylsulfonyl) piperazine was used in the amide coupling step. LC-MS: m/z
=762 (M+H).

EXAMPLE 33 Synthesis of compound (33): D-Phe-D-Phe-D-Leu-D-Lys-
[phenyl(piperazin-1-yl)methanone amide] (SEQ ID NO: 5):
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[ 00370] Conpound 29 was prepared essentially as
descri bed in Exanpl e 25, except that
wWQ2qopiopissazi n-1-yl ) thiazole was used in the aP@€T®S2007/023874
coupl ing step. LCGMS: mlz = 705 (M+H). EXAMPLE 30
nt hesi s of conmpound (30): D Phe-D-Phe-D Leu-D Lys-
(OPNTAL ciGomnroyng 8 aiea prepeced ssentishoss dssride oty Soescey

thgpphggilg?lk%rg@n ylﬁgﬁgﬁo&%éga% u\é\@% ép Eleg dco%IS) r(legngt{a;? ILé/-MS.
mh¥ D726 (M4Ry! - pi per azi ne- 1- sulfonam de was used in the
am de coupling step. LCGMs mz = 729 (MH). EXAMPLE

SIS -
R e o LARER S g o, PR B L s

[tlanimka'bhtﬁlSEQ l-ldld‘ymle dnide] (PBY 2D NOnPound 31 was

BT Tormanndo¢ Ris hbbu Rl s bl xcep

thﬁhﬁl(ﬁ‘l‘?fbﬂﬁoﬁ%ﬁ’ll' d18xidE KR ubdd dy%e dﬂuﬁe 'cou;m?l% st He-MS: m/z =
MPLE "32 Synthesis of compound .

6D(MeHD Phe- D- Leu- D- Lys-[ 1- (phenyl suI fonyl ) pi perazi ne
amde] (SEQ ID NO 5): [00373] Compound 32 was
EXAQMIRLE]S eSSGHSj'IﬂlhésYs doflPeciid (363t DrPHexyANeeD-22u-D-Lys-[6-

except that 1-(phenyl sul fonyl} Eﬁ eraZ| ne was used in
trifhieramated--amisomedhyd pegding amids)] ( 2):( MtH) .

[W L Eﬁ_o%ﬁ) @é&é Lyareﬁ%%%igﬁjy :(ssci;c)scrlbed in Example 25, except

thhp&ﬁﬁﬂdc(r@hﬂﬁp@ﬂaﬁnﬂorﬂéthﬂpjrﬂ\ﬁﬂ@wes asadde the( e téupNag step.
. - 105 V\O 2008/ 060552 PCT/ US2007/ 023874 [00374]

L@IMﬁo@ﬁd: B2 (Mg Hﬁrr epared essentially as described in
| e 25, except that
Eﬁﬁézﬁl@ Bb per az$YmheS}8I IfreomipanachS6\a B-Rhsel-Fhe-DHsuddilyeN-

mEPrEar i 2¢tpuin -y Fafnanahine ioe) srgt AXNGE 5

[ooB%T10! @fnﬂi&hd 36 -wat prebafbid ¥ b altyTh I critsidGh maﬁ{ﬂe B), except

[ 00375] npound 34 was prepared essenti al Idy
thab@,@rahmér@ Zlﬂrpmﬁpvanglan@nmé peas userbin the amide coupling step.

LS| PRPSPLIMEHE s i = 671" (kM) EXAVPLE S5

E%ﬁf‘@éh‘)f o DUl ups%fsco[r%)ound (37): D-Phe-D-Phe-D-Leu-D-Lys-[5-

(ahﬁh&haaw?nmaﬂzo%g RARIBY I odhide D ESEY IO NO(HEQ | D

npound 5 'was prepared essenti aI ly
[(E§78iles (Qqnhmmnd (3 Hveasiprepafisl, essontieldy as désatibed in Example 25,

e R by TS N T AL OB LA S S5 R HE5h bl amice
coupling step. LC-MS: m/z = 699 (M+H).

EXAMPLE 38 Synthesis of compound (38): D-Phe-D-Phe-D-Leu-D-Lys-N-
methyl-1-(5-methylpyrazin-2-yl)-methanamine amide) (SEQ ID NO: 5):

[00379] Compound 38 was prepared essentially as described in Example 25, except

that (5-methyl-pyrazin-2-yl)-methanamine was used in the amide coupling step. LC-
MS: m/z = 659 (M+H). '

EXAMPLE 39 Synthesis of compound (39):
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LCMs: mz = 712 (MtH). EXAMPLE 36 Synt hesi s of
conpound (36): D-Phe-D- Phe-D- Leu-D-Lys-N

woreaolpbosiz (t et rahydr o- 2H pyr an- 4- yl ) met hanam nRCHIB87/023874
(SEQ ID NO 5): [00377] Conmpound 36 was prepared
essentially as described in Exanple 25, except that
(t et rahydr o- 2H pyr an- 4- P-Phee Dehreabileg-Redmused in t he
am de coupling step. LC-Ms: nliz = 651 (IYHH). EXAMPLE
37 Synthesis of conpound (37):
D- Phe- D- Phe- D- Leu- D- Lys- [ 5- (eLys)
(am nonet hyl ) - 1H benzo[ d] i m dazol - 2( 3H) - gne am de]
(SEQ ID NO 5): [00378] Compound (37) wag prepared
essential ly as descri beld-Bhe-IEPhegid)-Ee@d)-Omexcept t hat
5- (am nonet hyl ) - 1H benzo[ d] i m dazol - 2(3H) - one was used
in the amde coupling step. LCMS: nfz = 699 (MtH).

[0@%}32_L E_eéﬁ'@s%ﬂ%rgﬁsscb&ﬁé)éf Efgrﬁpeoy ?oq t{le3 58})n:thesis of compound (40).
THEAMNb aérd(&rigjﬁﬁm h@éﬂ@&iemo%=mp}1ermt1!ﬁﬂmeaang $inoc-D-

(SEQ I D NO . [00379] Conpound 38 was prepare
Lass Ok BoaiD-{earO Hidaned-Be@mi(BoaxQidpingd BrBoc-bys(&de)-Othakhe

Rl e ad B e e RS Rty S Eocnip e
CRI3romiiA BiRistge R5inqOBRAMRH P@E?dé Interd&fon¥) 0O GHRBRRALOS the
PCT/ US2007/ 023874 D- Phe- Phe- D-Leu- D- Orn (eLys)

first @nipeacidyo MieresiD-wasiachieved byitrg QOE8ROYitise miktuee efdmeocl

L BERP R0 290 3R moE N A oS R I (B B i
DEMP 7 )R eodatentpEPsure-fol £ Hokksl, TRO Eesl w@widied with 3x
Fnoc- D- O n(Boc) - OH, _and Fnoc-Lys(Dde)-OH. The ful

|
DeMMeQR/BIEA VIV badA@: Deapdithrn tieatedswyith %%ipz'midnmiuﬁlw for
tarting, f - Chl rityl chlorid i .3
AT 8 TR BroclhdiePlfe niin SROSRE S ARNP oY e
PYBOB/DIBAI mediaed dinglR doliflingdSiith ¥8FokERt&Y @€ aliho acid

treatment with a m xture of Fnoc- Lés(_l;t?h(ie)-(]ﬂ (0.29 g, .
degivatiygspFmosgd, O5nGertH B o PA.quaOBs The resultipgopeptide resin,

rat r. 4 . i .
Bl (B anhon TROBRARUY Bolal v SR 15 ififighe n
DMEethrderteadsefdr 8intih e2dfopenevd DUOeThesubbquient pepkid® chain
removal . The subsequent peptide chain el ongati on was
elqreaten atps Bghie aoRT YA GINTHE (i Beciered PglecoupREs ESA Jiteld

eﬂ:e%’&%ﬂn&é&'& ﬁéri@tiv@ﬁ%c%-i&n(Boc)-OH, Fmoc-D-Leu-OH, Fmoc-D-
Phe-OH, and Boc-D-Phe-OH. The Fmoc group was removed with 25% piperidine in
DMF. The fully assembled peptide was cleaved from the resin by treatment with a
mixture of TFA/TIS/H20 (15 ml, v/v/v = 95:2.5:2.5) at room temperature for 90 min.
The resin was filtered and washed with TFA. The filtrate was evaporated in vacuo
and the crude peptide (0.3 mmol; D-Phe-D-Phe-D-Leu-D-Orn-[eLys(D-Orm-D-Leu-
H)]-OH) was p'recipitated from diethyl ether.

[00381] For purification, the crude peptide (0.3 mmol) was dissolved in 2% acetic
acid in H,O (50 ml) and the solution was loaded onto an HPLC column and purified
using TEAP buffer system with a pH 5.2 (buffers A = TEAP 5.2 and B =20% TEAP
5.2in 80% ACN). The compound was eluted with a linear gradient of buffer B,
10%B to 40%B over 60 min. Fractions with purity exceeding 95% were pooled and

the resulting solution was diluted with two volumes of water. The diluted solution
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derivatives, Fnoc-D O n(Boc)-OH and Boc-D Leu-OH The
resul ting peptide resin,

wBo@8sl5621- D- Or n( Boc) - Lys(Dde) -[2-C -Trt resi nPCT/aR07/023874
treated with 4% hydrazine in DWW three tinmes for 3

m n each to renove Dde. The subsequenmﬁgeptl de chain
was| tbﬁg@admmgn HPhiCeedemp Jorpgkeryipngnankfrtieepriicagpre with

I Wi t 3-fol es am,no,
a FERBYEEstéht tureR d S0 BT BP0 a8IB 0.3 T in 0%
AENWZD%TJHZBP endinen @r:@@&rt bY ka@er@" 298 & TI%B oFEOMPmMIAS
renmoved wth 25% piperidine in DM The fully

Fragiinaiwidicpusisp exageding §7# were dgoled ofiiozeneandedied qayi ly0phlhzer

msnt Wi, t h a t.ure of, TFA/ TI.S/ 5
to MG TRt o, e afebnglls Poish 68 righn HPLE, HalYsls: e
= 1263 FilGsurity 9995 draaiit 10%Bad 307B1ovidr30 nliieMS (IMnat)e
was evaporated in vacuo and the crude peptide (0.3
exppeed erPthl@r PnpRess 8P Suolsenyed 39816y s ( D- Or n- D- Leu-
H) ] - G—|) was precipitated fromdiethyl ether. [00381]

EXRMAY 14T o2t 0y, SRS CLiEG, RAAb].de (0.3 mmol ) vas

ved in ace O (50 mM) and the
solution was | oaded ontg an HPLC col umn and purified

usi ng TEAP buffer systeid-TheR-BhepblsusDQiirfers A =
TEAP 5.2 and B = 20% TEAP 5.2 in 80% A The
conmpound was eluted with a |inear gradient of buffer
B, 1098 to 4098 over 60 nmin. Fractions®®h purity
exceedi ng 95% were pool ed and the resul Hi ng sol ution
was diluted with two vol unes of water. e diluted
sol ution -107 WD 2008/ 060552 PCT/R5owdrPi23874 was
then | oaded onto an HPLC colum for salt exchange and
further purification with a TFA buffer system

fe % TF 1%
(ORI TeBeoRist S fhebled Beooffie B s Boh Ol deicRuiit e
syRBiés OF esmpsundi(B9) abol & CTh® Nriatioh vad ah iatl¥itioX4l @eHhd gei@ 7 %0

were _pool ed, frozen, and dried on a I%/nghl lizer to

regide¢ B-Rhiedn she paptidelrgsispintegmedigtewRpe-D-B B-QeBes)-

BTl TR B S ey

Fras@Eos(BdeyoiHewUd-Ehlordifityrahlridd tesin follosed ¥ ¢ FndFeoval and
EXAMPLE 40: Synthesis of co ound (4%%1_b D Phe- D- Phe-
copplings.of pmane acid detiyagives Fmog ODJ@OH) &3weiD-fige-OH, and

B oD TandT AR S B A ol b e RS i Fld no

syhthesiy acdladf @B -nwasl. &WPIa@Idnztlysmak =dBi190anike pakity 108 % geadient
D-Phe_in_the Eeptl de _resin internedi ate

10568 193040 B_ayer 20 n}yj,@dﬁ _) expected molecular ion mass 1042 .4,
observed 1042.7.

EXAMPLE 41: Synthesis of Compounds (41) - (52):

Compound (41):  D-Phe-D-Phe-D-Leu-D-Orn-¢Lys-OH

D-Phe-D-Leu-D-Orn

Compound (42): D-Phe-D-Phe-D-Leu-D-Om-eLys-OH

D-Om

- 108 -



Lys(Dde)-[2-C1-Trt resin], The resin internedi ate was
prepared by attachnment of Fnoc-Lys(Dde)-CH to
wWQ@2@Rloerset rityl chloride resin foll owed by FnoORCT/E@RINAD23874
and couplings of amno acid derivatives
Fnoc- D- Orn(Boc) - OH, Fnoc-D-Leu-OH, and Boc- D- Phe- OH.
Final purified peptide: anorphous powder, 508 ng in
yield in a synthesis scale of 0.3 mml. HPLC
Canpdupdi(43): t R = IBPBGDaPhre-Dpluau- DyOrbod s-Nidadi ent 1098
to 3098 over 20 mn; M5 (MtHt): expected nol ecul ar ion
mass 1042.4, observed 1042.7. EXAMPLE 41: Synthesis
of Conpounds (41) - P&)SCI,Z& Conpound (41):
D- Phe- D- Phe- D- Leu-B- $hgD-Eep-0-Om phe- D- Leu- D- Orn
Compound (42): D-Phe-D Phe-D-Leu-D-OmsLys-OH |1 D-On
- 108 WD 2008/ 060552 PCT/ US2007/ 023874 Conpound
(43): D Phe-D- Phe-D Leu-D Om ELys- NH2 |
Comptard [44Ph €3-Phe-auPhe-O-heu-Do@pneing - NG CH,CH,-NH-CH,CH,-)
D- Phe- D- Phe- D- Leu- D- Or n- ELys- N( - CH2- NH CH2CH2-) |
D-On Conpound (45): D Phe-D- Phe¢-D-Leu-D- Orn-ELys-OH
D- O n Conpound (46): D Phe-D-Phe-D Leu-D- O n-ELys-CH
D-Leu-D-Orn  Conpound (47): D-Om
D- Phe- D- Phe- D- Leu- D- O n- ELys- OH D- Phe-D-Leu-D-Orn
Conpound (48): D-Phe-D- Phe-D- Leu-D- Orn-ELys-COH
Cédnphierd P4 5P D Phb Pk O-NeDIDaUECYS(AE) @ 1 _
N, 4N- bi s- [ D- Phe- D- Phe- D- Leu- (i Pr) D- Orn] - 4- ami no- 4-
carboxylic-piperidine - 109 WO fOOS/ 060552
PCT/ US2007/ 023874
D-Orn

Compound (46): D-Phe-D-Phe-D-Leu-D-Ormn-eLys-OH
D-Leu-D-Omn
Compound (47): D-Phe-D-Phe-D-Leu-D-Orn-eLys-OH
D-Phe-D-Leu-DTOm
Compound (48): D-Phe-D-Phe-D-Leu-D-Orn-eLys-OH

D-Phe-D-Phe-D-Leu-D-Orn

Compound (49): 1N,4N-bis-[D-Phe-D-Phe-D-Leu-(iPr)D-Orn]-4-amino-4-

carboxylic-piperidine
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Conpound (50): 1
N, 4N- bi s-[ D- Phe- D- Phe- D- Leu- D- Dap(am di no) ] - 4- am no- 4-

W@ 2008080552 ¢ pi peri di ne Conmpound (51): 1 PCT/US2007/023874
N, 4N- bi s- ( D- Phe- D- Phe- D- Leu- D- Nar ) - 4- ami no- 4- car boxyl i

2
C&Mbﬁé@ﬁo@g ﬁ%@ﬁgﬁ Eazl%rDale‘tlaH)Qap(amldmO)] -4-amino-4-

“&@ﬁfiﬁﬁgm@} Leu [00383] These conpounds, (41) -

above, can be synthesized according to
the general schemes shown in Figures 5, 6 and 7 by
nmet hods ana ous to those wused in the synthesis of
ComppE L (304N 1Rbg- il Pr by Nartdr o denreon i
1EéA LE 42 Synthesis of compound (53)
P ¢ D Phe- D- Leu- D- O n- [ R/ S- 2- car boxynor phol i ne] - OH
(SEQ ID NO 1): [00384] See the schene of Figure 8.
The amino acid derivatives used were Boc-D Phe- CH,

Cempeurd 5Bk - OHD-PheyP-Pha-Rleo{D-ExpEl yh-agkanBoc) - OH, and

(R S)- Fnoc- 2-carboxynorpholine. The fully protected
resin bound peptide was synt hesi zed on a SYMPHONY

Mul ti pl e Synt hesi zer (ProtPiPhelDdEheddagy | NC.)
startl%fromz Chlorotrltyl chloride resin (0

5 (4he (@dxlitadhabaye.opn bp syrithgsized aaeﬁrﬁ@g

. ]V r
AP S TR e
uded 5n HEBlyhthbao W@m@ﬂﬁid@{iﬁé\aﬁ&(@@ daﬂscrlb%d Hiraéthil labloveDCM
(7 M) at roomtenperature for 4 hours. The resin was
washed wi th 3x DIEAéﬁ/v/v-l?Z Land 3x
E?ﬁdwpkrlfa@subseauéh%mp%fﬁpmeua% 3h D-EheyRhe-ShlewD-Om-

gL 46 o VLR BB, 1, o oz

[@B&tl]p \&&s theeﬁra:hmd obylgﬁ&% pTlnezrmnio raeid derivélives ub@k were Boc-D-

SR P M ik B Lo Brpe T pralie) s d &
R M S O i s
ov aSYMBIHONYh Multiple 8 gnthegpter @Rrofedn Téchypology Inc ) starting from 2-

Cgﬁé@pkyl p]alloghe qug‘(,z&d{ R S_ Ca bo Tboﬁgaglttlag@]pémf thevprgt
anHleo' afci(f:t%tthé)fésmt\b‘z% a%ﬁféV@d W ngﬁm@{?tp\llitﬁ@ ndiQrude ?]fg(k $NPmoc-2-

dissolved in 0.1 O (50 and the s$ol ution
casbex yinoaplealine (0.0 8 gnO Ell?mﬁob rNeuMPSéradd mlEAf(Déd mlud mgoDAA

fer system (buffers. A = 0.1% TFA.in H20 and .B =
DEM o bl FprBempera s Toi Botisy SbpESIn Wesr BsR a6 74
DEMMMEIAREA. (vAIE =C97R PHI- 3%aSCHI. Uf}%dsuﬁ&éqglexﬁ pepfi '@eaéham

gradi ent of buffer B, 2598 to 75%8 over 30 mn,

elopgaBionres athigwed la»nIsIB\’,{iu/EHim medyatesksinglel pmgalgz%wthrae:i fold
excess of amino acid derivatives. The Fmoc group was removed by 25% piperidine
in DMF. For cleavage, the final peptide resin was treated with a mixture of
TFA/TIS/H20 (15 ml, v/v/v = 95:2.5:2.5) at room temperature for 90 min. The resin
was filtered and washed with TFA. The filtrate was evaporated in vacuo and the
crude peptide (0.15 g, DPhe-DPhe-DLeu-DOm-[R/S-2-carboxymorpholine]-OH)
was precipitated from diethyl ether.
[00385] For purification, the above crude peptide (0.15 g) was dissolved in 0.1%
TFA in H,O (50 ml) and the solution was loaded onto an HPLC column and purified

using TFA buffer system (buffers A =0.1% TFA in H,O and B = 0.1% TFA in 60%

-110-



pool ed, frozen, and dried on a lIyophilizer to give the
purified peptide as white anorphous powder (84 ny).
wab@soerspound was a m xture of di astereoi somer BCEHES2907/023874
attenpt was nmade to separate the two isoners,
DPhe- DPhe- DLeu- DOr n- [ R-2- car boxynor phol i ne]-
A@Nww&)ﬁa@) Dtbmccmpmmpszva@ cbuedbwith ﬁémsmﬁram@}m@quffeq-&@%B

o R By 30 e TP 1e AR v PR sl %uers
pIN&, fréferTaRd88Ed or Qg%?ﬁﬂhz&' O tae phof&d p&p@de go@had

chem cal schene use n the synthesis of onpound
am@gyo@(pmn(ﬁ%gg)) -The compound was a mixture of dlasteremsomers as no

<R P LV L R R g0
}fb”nn%z oHhaxi DPMDPMGQBOM@Z&I@@@m&@B&&Ye]] OH.

Co ounds (542 - (66) can be prepared by well known

HEyGtanelo'me tr rekt@omin @90 % anddicd, mﬂdﬁﬁé%idcqmbped BWHY

TR e 5

e- Pidthe9 bhéwdith hiIRhemdcal senea)ised e pfihdsadf- O
SEQT1D NO 1): N~N HEN NOH O a O ~I'S NH2

CC{WBQKSZ‘FM gure 9 shows the general chemical schene
used in the synthesis of conpound (55). -111 WD
Caapaurine 35 2D FrEe/ UShedr Lo@-B8 0an-[ RiSAroarhdx yra@rpholine]-OH (SEQ
D- Phe- D- Phe- D- Leu- D- O n- N( hononor phol i ne) (SEQ I D NO
11315“0 ﬁI)H /~ HONN HEN N\ O O NH2 Conpound (56):
D- Phe- D- Phe- D- Leu- D- Om N( honot hi onor pholine) (SEQ ID

NO 1):
N/\’J\OH
Ao‘r fipo
NH,
EXAMPLE 43 Synthesis of compounds (54) — (66)
[00387] Compounds (54) — (66) can be prepared by well known synthetic

methods. For instance, compound (40), see below, can be prepared according to the

chemical synthesis scheme of Figure 9.

Compound (54): D-Phe-D-Phe-D-Leu-D-Orn-[R/S-2-carboxythiomorpholine]-OH
(SEQ ID NO: 1):

[00388] Figure 9 shows the general chemical scheme used in the synthesis of

compound (55).
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~I HH H2N* NHNNI /3 ol \ \/ NH2 Compound

(57): D Phe-D Phe-D Leu- D Dap(am di no) - [ hononor phol i ne
w@eiodeossE SEQ D NO 8): O Hz2N )f N\ ~lr N Ned/ufo0r/023874

NH v HNLNH2 Conpound (58):

D- Phe- D- Phe- D- Leu- D- Dap(am di no) - [ honot hi onor ghol I ne
Cempersd (§SE®PhepPhgP-Ley-DOmp- kmmoq\prﬁhplmez( BQUIDNNO: 1):

HN NH2 Conpound (59):

D- Phe- D- Phe- D- Nl e- D am d| o) [ homonor phol i ne

am de] (SEQIDNO H2NNHNNO 0OO0-]~U

NH HN NH2 -112 V\D 2008/0 0552 pIP USZOO?/ 023874

Compound (56): D-Phe-D-Phe-D-Leu-D-Orm-N(homothiomorpholine) (SEQ ID
NO: 1):

Compound (57): D-Phe-D-Phe-D-Leu-D-Dap(amidino)-[homomorpholine amide]
(SEQ ID NO: 8):

HNZ “NH,
Compound (58): D-Phe-D-Phe-D-Leu-D-Dap(amidino)-[homothiomorpholine
amide] (SEQ ID NO: 8):

Compound (59): D-Phe-D-Phe-D-Nle-D-Dap(amidino)-[homomorpholine amide]
(SEQ ID NO: 8):
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Compound (60):

D- Phe- D- Phe- D- Nl e- D- Dap(am di no) - [ honot hi onor phol i ne
wW@eiodesosSEQ ID NO 8): 0 HH H2N-~yN HN N -PET/NE2007/023874

HNJ, NH2 Conpound (61):

D- Phe- D- Phe- D- Leu- D- Ar g- [ hononor phol i ne am de] (SEQ
Compound (99): &-Phe-B- E@m%nmww(amldmd -fhomothjamigrphofing
arioeh 65EQ [DELY: 8):

D- Phe- D- Phe- D- Leu- D- Ar honD i opi per azi ne am de]
(SEQIDNC 7): 0 H YN ,S ol \ ~/ NH
HNI ~I NH2 Conpound (63)

D- Phe- D- Phe- D- Leu- ’D‘OTF m i ne ami de]
(SEQ IDNO 4): HH ® *NH Conpound
(64): D Phe-D- Phe-D Leu-D ormt hi onor phol i ne

amide] (SEQIDNO 4): \ 0 N-HN H-N N O HS

Compound (61): D-Phe-D-Phe-D-Leu-D-Arg-[homomorpholine amide]
(SEQ ID NO: 7):

HNZ "NH,

Compound (62): D-Phe-D-Phe-D-Leu-D-Arg-[homothiopiperazine amide]
(SEQ ID NO: 7):

HNZ “NH,

Compound (63): D-Phe-D-Phe-D-Leu-D-Om(Me)-[homomorpholine amide] (SEQ
ID NO: 4):

Compound (64): D-Phe-D-Phe-D-Leu-D-Orn(Me)-[homothiomorpholine amide] -

(SEQ ID NO: 4):
e St

HzN
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ONH - 113 WO 2008/ 060552 PCT/ US2007/ 023874 Conpound

(65): D Phe-D Phe-D Leu-D- Orn(iPr)-[honmonor phol i ne
wW@riodesosSEQ |ID NO 3): HhN HYN N O 0 O NH Ceaposd7/023874

(66) D- Phe-D-Phe-D-Leu-D Orn(iPr)-[honot hi onor phol i ne

am de] &)ASESrIDNQ 3): HH HZNNHN N 'S NH/\
Comppymdet62) . Dr Phei-BiRhedp-Lep-R-Qvn(iBpd hermpmerpheline amide] (SEQ
IsNOmd):at i on of endggenous nouse kappa- opioi d receptor

in RR.GL cells. | 9] POE ency of the synthetic

pepti de am des & Rdppa- ¢ |Hi dorecept or agoni sts was

det er mi ned by nEqsMK| ~aenNi phi b on of
forskolin-sti'®ll af ed| a f}ﬁfat %ﬁse activity.
Rl. Gl cells (a nouse ma Cel I ne that expresses
only the kappa- opioi cepto nd no ot her opioid
receptor subtype) were first exposed to forskolin (to
i nduce cAWMP) plus the synthetic peptide am de at the
test concentration. After incubation, the cAWP |evel

cbilpbiid 66 lﬁ?ﬂ?ﬂ-Pﬁé—ﬁe&ﬂ-b&(%;—h&%&ﬁi&%&ﬂ}oﬁﬁé Ql?li&]
S &E’Sr;g ve l'uorescence resonahce energ ranster
- sbased cAMPN i nmunoassay (LANCETM Perkin
El mer). The detail&s et h is described bel ow
[ 00390] Mouse R1.:GlHcell st (ATCE, nassas, VA) were
grown in suspewsi oy 1Y mh u¥os&- DVEM ( Dul becco' s
Modi fi ed Eagl e' s Mdi soaxCel | oﬁ):lérndon, VA)
cont ai ni ng 10% horse sé& and % gl ut aMax
(I'nvitrogen, Carlsbad. CA) wtho added anti bioti cs.
On the day of the experinent, c S were spun at 1,000
rpomfor 5 mnutes at roomtenperature and then washed
once with HBSS (HEPES Buffered Saline Solution,
I nvitrogen, Carlsbad, CA). Cells were then spun again
EXAMPILEE44s pe ndintibitiorsdfi cAMRB tpraductiod by stiritBGSh of drldogenous

0. 053% FAF- BS Fatt. ci,d-free bovine serum al bum n,
m P%BP’I‘)&@%@‘%‘%@%-MH?‘ apolis, IN), 5 mM HEPES)
00938 Bolnk @ Bf &€ !s{BhOE ide ARtdeB a8y hio abdifi
[LAI\%ETM cRI\gei rrmﬁ oassagféq[(li% 38 aﬁdmﬂldl&%c\%&) aé S
was determined by measuring the inhibition of forskolin-stimulated adenylate cyclase

activity. R1.Gl1 cells (a mouse thymoma cell line that expresses only the kappa-
optoid receptor and no other opioid receptor subtype) were first exposed to forskolin
(to induce cAMP) plus the synthetic peptide amide at the test concentration. After
incubation, the cAMP level in the challenged R1.G1 cells was determined using a
time resolved fluorescence resonance energy transfer (TR-FRET)-based cAMP
immunoassay (LANCE™, Perkin Elmer). The detailed method is described below:
[00390] Mouse R1.G1 cells (ATCC, Manassas, VA) were grown in suspension in
high glucose-DMEM (Dulbecco’s Modified Eagle’s Medium, Cellgro, Herndon, VA)
containing 10% horse serum and 2% glutaMax (Invitrogen, Carlsbad. CA) without
added antibiotics. On the day of the experiment, cells were spun at 1,000 rpm for 5
minutes at room temperature and then washed once with HBSS (HEPES Buffered
Saline Solution, Invitrogen, Carlsbad, CA). Cells were then spun again and
resuspended in stimulation buffer (HBSS with 0.05% FAF-BSA (Fatty acid-free
bovine serum albumin, Roche Applied Science, Indianapolis, IN), 5 mM HEPES) to 2
million cells per ml. Antibody supplied with the LANCE™ cAMP immunoassay kit
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-114 WD 2008/ 060552 PCT/ US2007/ 023874 was then added
to the cells according to the manufacturer's
w0 p@Bioenss: ons, and 12,000 cells per well werePChEs2007/023874
added to the wells containing forskolin to a
predeterm ned fixed final concentration (typical |¥

was il addeds to iy cellsoreeerdingrte vheomanyfagtuies's psyagiionsnendt2
celtlglﬁetr t»U&% t}?etnp 318&5 Q)GTHQWCHE CéHQ%lR%[gefg%kgﬁln o[ Oggrggé]tlrfrr-lmgd

heet e am wer e N ara

fixe@ lﬂﬁa@lrﬁdhaéﬂtﬁﬁﬁn (tﬁplcdﬂ?}t sout DS YIS &dole pfé&idu@]y\/@tﬁmmed
i ncubated with the synthetic peptide am de plus

amoypsche pymkaticasptide apidaimbe stedt room tenperat ure.
[0@;9:120 t] Tﬁec yy%%etlg %Egt?(ﬁal 21'1’1‘?1(1%{ \ge £ %g'st?egi m%y &ﬁ%‘?&%&g‘%tr% iox%fto

defe&hlr@%danby Cbmwbﬁtlh@j’ﬂyafeﬂ with e bﬂuhetﬁipepﬁ@emlmlde plus
tenperature. Tinme resolved fluorescence was read

forgkolinyfos aban 20 nyguieh at lOREY terperewre.i Afteyincubagign, aehis are lysed

bySRLE 191 b bi€honh 1 Qo B 1 BRANCEAGE Sdudlly A

curve oncen I’s assay

indU®h b1 fo2 dne HQUreit FAoMR tenferadiire! Memap@LIVed Pluofeiddnce Was edatl
in each well. A curve was Eroduced by plotting

using it 130t-1 380 papexcitatiomdilier, & 6 %emternaﬁ@hflb\gadmIOI%mwmr 380,
anll %Ve'l?mh”&é?&dta{?dséu e%or%AMﬁ‘Qgr[cééﬁ?At%%Hﬁ IIE ?sts?ggeérﬁlﬂ&ar

regressi on using OUT- araneter curve

defr@iiiatibM 6F the @nmhmﬂ oactMPtpb@eIEGE @acH Wéll.canuprtwatproduced by
the synthetic peptide am de required to produce 50%
plesting pynthaticineptidesapide €9ageniatian agamst pAMEUsYslnin thy tasheells,

anﬁ¥%@&€d &nd%ﬁlﬁ’ﬁéafjf’e Eél%lgﬁ usﬁgf Urbpatainet gfrbé ﬂ%‘tg go?xfthm

of 1 de ‘conpoun

to balm‘ﬂﬂtekmi)ﬁes(p ﬂleOJodcdnﬁﬁ&@i of thg @ﬁﬁﬁéﬁc ﬂdpfi’dﬂﬂarﬁnierryqlﬁted to

Ki dney cells (HEK-293 cells, ATCC, Manassas in
pradyge RR7anihemanmal suppiessiosaf 4 M prodpctionstyyethe Pwﬁhetw
pegﬁﬁg Shige. FUgene6 (Roche Mol ecul ar Bi ochenmi cal s) and

constructs ina 3.3 to 1 ratio. The DNA

constructs used in the transfection were as foll ows:

EXAMPAE €% pr es Canfirmegdroof govencly o€ thelsynméetik pgprle @pmpbuinds on
[ an ressi on vector for a human

rﬁcq%:}g’gr | exp
the, Rerpwh KapPaOPId FeseRIOr angd (iii) a luciferase reporter
[OGQZ?t r H‘ﬁlfnah Enfty&iic Kidey REAS HIER PO LSO ATEC, Mé‘x%%dVA)

he cal cium Sensitivé transcription factor
in [loaﬁﬁﬁ}hsmsewa)c pragsfs¢toh withdtansfectaont laaganniutgbmﬁ&mahn

MAfRE BBeRemgaRE SRS A Shen T Bia b ek -G, e N
cofl@Rettd Bed ‘irPih@'traBMéctl%ﬁ BRI IENS S RAVREof mr;ehe

expression vector pcDNA3 (Invitrogen, Carlsbad
humjmd@nm opioid racaptor, (PRAEXx prassnel vepzrorém RwBaDchimeric 6+

PROER B MBS GOV EPBIARE o B M FEHE SRpr el ©
induced by the calcium sensitive transcription factor NFAT.

[00393] The expression vector containing the human kappa opioid receptor was
constructed as follows: The human OPRK1 gene was cloned from human dorsal root
ganglion total RNA by PCR and the gene inserted into expression vector pcDNA3
(Invitrogen, Carlsbad, CA) to construct human OPRK1 mammalian expression vector
pcDNA3-hOPRKI.

[00394] To construct the human chimeric G-protein expression vector, the chimeric

G-protein GaqiS was first constructed by replacing the last 5 amino acids of human
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G protein Gaqi 5 was first constructed by replacing the
| ast 5 amino acids of human - 115 WD 2008/ 060552
wEROIBOBESD7/ 023874 Gaqg with the sequence of tPET/USINT7/B3874
am no acids of Gai by PCR A second nutation was
introduced to this human Gaqi 5 gene at _am no acid
G wiithithmsegaencs of thedast S aneing acigs 9€Gﬂbb>( R§’RwiA secapd mutation
wiSRAbAIEA RE I fiRharPta s Bl b RRNE diTbAER B8 S eunThiute o

gene Ian expres

gly@ﬁé @) \ORIDM%[JER'E z(cﬁdWGD)tHyoﬂl%ftblreE&d nyilt@deedib) eTlih@ @Bﬁb was

chimeric G protein expression vector,
thew SNSBMERINLG EEpRMTEED expEssipy geus) pcRNASEBdr @nitiegen) to
yieH L FBRPoiFRGE GebroR SR SRR o, RINAGRT-HERRGTS G-
15( 12 O tetradecanoyl phorbol - 13- acet ate- responsive
ements) and 3 copies of NFAT (nuclear factor of
[093,?5]\/ affecdPrapagethedycifgease renmbgmrcaﬂ@mcapsynme%ﬁﬁe@porue
elgm&%‘ n’&u‘&uggzis e(ﬁ{lgsn&{ﬁ lEhbStetrrz? ?g‘g@?pht% borlml taclgtger ase

prono er C e MBS en I nser

re§[RMGIVE @lenBtARY ali®8 copiePSIISFATI hbcledr ?ﬂ@&ﬁﬁ&)cutfzﬁed T-cells) were
construct the luciferase reporter gene plasmd

inggyperafadatpsiseans bt a¢ikes mynNmalpremetery Jbis TFWB%?ICWH@ and

prgfn%&? §s%£ﬂte°&aﬂh>é%§n%ggﬁ£ﬁ}3g@a§é fepd :fée% ?eét@%é}'ﬂ? Hasic
(

rogr ans nlCT

kcFEEBsh@%ﬂe G fiérasbrepantiet g@n@pmmrcngfnamct ®GL3b-3TRE-
pGLSb 3TRE 3NFAT-cfos-Luc. Cells were incubated for

Th9s-Lug 37C in a hunidified at nosphere containi ng

[0@%9@602 Tfhg Itlja %ﬁg&%@tntlﬁgﬂgg S&te'a gla?ere}g c\cla\g% ﬁltcﬁl(aqu 619 BB Hms

pdDNEA@JhUPemGI Of midRshratii of ﬁIDNAlMéRTdmNAtqe(S%M and
r ef erence ccm)unds were added to the cel

0.6 mjrspeem of piet3bs3 TRESHEG -efos-dagc Esils y@redﬁguhﬁfedtfeg?ne day
at395@ YA ﬁﬁmmﬁecﬁ&%g HePe 9 1ﬁ1 g 59 OB 'fbl‘foﬁiﬂg trg.gsfg\%g;nl, Md

range o concentrat ons o erencé co ,
plagtd édopagua 96 etellflates art ;@00 omﬁk per. wdlhim IDE)I rhﬁ:r(ﬂﬁere of hedium.
mcubgt ed for 5 hours at 37C. At the end of th

TheRexb 4y 6o5t ardbreferengecomppunds were addrd g theesllsii rr@wwhal s
Bl LS L I\l OSSR AL g8 6 bl
a nghhlf )a,nr%e bER_i?ﬁf:xStgdgm fl% rfeﬁelrZmljxe/m%m)pbnﬂ?clS|h m)adgﬁgblﬂﬁz:set of
cqiEgh I ) ThesElp P Be eabE o Hourd R 3 e A the'end of he
m(:gl%t'lgﬁ r@e)ls wefé lg %ﬁl\% %dr?:i'ggt £® ‘ﬁﬁér@ht%?saéﬁﬁt&ﬂgn mix containin

'um nescence r 30 m nut es concentratio
lugiferageasmibstedte (A Po@dypg/od)d 4 TR . Iph gl )e ditligthireist (3.85 mg/ml),

HEBEN SR e ol J5 LRTP abllahy ERmntolPh cgum

I
PRPTESE 0 S0 L A WS

Pl@tmmstatedqmd lwdinescepecodad wnﬁo%(bmntdn@ rideicoadentration of

ﬁlaesc%rrllprc])u}lclijsc&/zflselglgt% 5 a\ag%}nst futn}Qxescence counts per second (cps) and

edc
the resulting response curves subjected to non-linear regression using a four-
parameter curve-fitting algorithm to calculate the EC50 (the concentration of
compound required to produce 50% of the maximal increase in luciferase act1v1ty)
and the efficacy (the percent maximal activation compared to full induction by any of

the well-known kappa opioid receptor agonists, such as asimadoline (EMD-61753:
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and the efficacy (the percent maxi mal activation
conpared to full induction by any of the well-known
whappacspt oi d receptor agoni sts, such as asi napCI/URM07/023874
(EMD-61753: -116 WO 2008/ 060552 PCT/USZOO7/023874 See
Joshi et al., 2000, J. Neurosci. 15):5874-9),
Seg Jookign ul. WOHE  Neresdi R065):5874-9), 99 6959Babee ﬁ@ébreder etal,
6 97] Table 11 shows the EC50
lékg’u€£”€%f3|9§%2¥#é§% 'he CAVP inhibition assay wth

[00B971ex emiplel I kiasivsCBBEOY I dud bt diRs 26 tRccANEP ifkibitontasay
present invention and tested on nopuse kappa opioid

wrtb @@f}cﬂ)@mp@ﬁ!ﬂmmﬂpmﬁls sprihesizediageqrding i theairesgat igvention and
bR S il P PR RO oL BB Rbrt bl er

rePEIRY drtiBe AIndR &aﬂfa dpiid irdvépidk (KKORBHE tlte%be&déd&naed methods.
simlar assay fo pot ency on the human nmu opioid

[QOéE%lpt orynthetie nemfdetam;d inyenticaswerd tested a9 sEaia assay for

Py’ e Ny b o B b R Bhorid3 s 158 4R e

forald lunhdn KappRIRCEptor geast tan Seédqual id BEMCOVPOUND nmKOR
hKOR # EC o nMEfficacy(% EC o nMEfficacy(% 1
0.403 98 0.49 102 2 0.08 97 0.13 99 3 9.05 88 nd nd
4 50.56 87 nd nd 5 3.01 96 nd nd 6 0.041 100 0.17
107 7 0.028 102 0.14 104 8 0.197 102 0.16 93 9
0.088 92 0.39 134 10 0.085 99 0.12 92 11 0.08 100
0.12 90 12 0.092 100 0.30 99 13 0.115 96 0.24 96 14
0.022 96 0.21 105 15 1.966 93 nd nd 16 0.030 99 0.12
90
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17 0.056 99 0.12 90 18 0.049 99 0.14 99 19 0.035 101
0.21 93 20 0.193 92 0.15 97 21 0.078 97 nd nd nd -
woetsdetssr m ned - 118 WO 2008/ 060552 PCT/ US20PC1/02887623874
Table Il Kappa Opioid Agoni st Activities (Continued)
nKOR hKOR COVPOUND EC u nM Effi cacy(% EC o (nM
Tablei II:acy(K@ppag)monda@gmstmtwmeszs .045 95 nd nd 24

Fal fa¥alal fa¥Wal

0063396 Ndnd—256-"1472850-021+ 9626012 (avyr)
COMPQUNP 98 27 0. 000mKOIRO0. 0293 10 28 0. 047HKOR
0.0059 100 | 29 0.084 85 0.031 92 30 0.1931 86 0.0194
101 #31 0. 2456_&£_DO73 1(EfficasP(%). 530 BZsOnM] 1 101M
I3—O0—34+6—920—01294T34—06—191689106—06366—163
0.4849 85 (0. 0660485 3p 0.632% 89 0./0034099 37 0 07202
Q=7 fa laYa¥als) (a) 20 fa 100 20 I adw 4 n N ol !
nd 20 1.07 96 0.086 83| 41 0905 100 (0.2 893 42 5 24 999
8—27+95—n ret—determred 149
3 9.05 88 nd nd
4 50.56 87 nd nd
5 3.01 96 nd nd
6 0.041 100 0.17 107
7 0.028 102 0.14 104
8 0.197 102 0.16 93
9 0.088 92 0.39 134
10 0.085 99 0.12 92
11 0.08 100 0.12 90
12 . 0.092 100 0.30 99
13 0.115 96 0.24 96
14 0.022 96 0.21 105
15 1.966 93 nd nd
16 0.030 99 0.12 90
17 0.056 99 0.12 90
18 , 0.049 99 0.14 99
19 0.035 101 0.21 93
20 0.193 9 0.15 97
21 0.078 97 nd nd

nd - not determined
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WD 2008/ 060552 PCT/ US2007/ 023874 Table 11

Kapp

a

Opi oi d Agoni st Activities (Continued) nKOR hKCOR
WOONBONE2 EC u nM Ef ficacy(%9 EC o (nM Effi cargrl/ud20024@23874

0.08 101 0.13 94 44 1.30 91 0.25 93 45 0.05 96 0.28

96 46 0.12 95 nd nd 47 0.05 91 nd nd 48 0.34 85 nd
Tahde Ihg 1 RapmoOpipid Agonist Astisisiey7 (G@ntinued)1 95 78 60

Il Il
ma 11d

52338176 1d 530178 100 016 QR
not determjined [ 0039 synt heti ¢ peptide rae
CORPOLND!t ¢st M si m | Efficaet&®) flor on Effieacy(%)
Rttt U|t| ott—t+eceptior—The bUIIpULIId had—an—G5E56—For
t he 22uman nru  @08i d rlecept 097 greater thad or e€qual tm
1 ' | NAMDL = A0 Noondrlan o narnaaolk: | At af +hao
L UIVl L/NAIVIT L. U IVETToT [AlTe 'JCI nmeavl 11 l _y UI UIrc
synt2ieti c |cept |(D[L45am des [09%00] The Cacmi 2cell Tima
Lo o hine o al pear ot nane ~Aal | ] na—t hat
di ff2drenti at es 0.083cul tjure angoi s used to ndodel the nd
antthaol 1 Al ] ninen ~Ff +hnh ..... nnl | it Aot
C'JI CIrrer T ai 1 I III II\‘J Ul e TTuirrarni SITAT 1 LAY CQLI II\,
Conpgunds of tbe4mesent I nvghtion dan lg2lested in HY

L nenbrane—perneabi- ity Jjassay—using tHe TC/ subclione of
Cacg@s2 in a S(j_amgﬂgg gssay (f®rep, |[Seapbbys W) . . 98
Briefly the apparent jperneability goefficient ((Papp)
canope determ negpsi n the apggal -t o- basg.gggfr al| (A B)lOO
direction dcross cell |nonolayers culltured on 96-wel |
pol ygar bongt e ang filte [ 004 01] i nst ance
the)égomaour QEH?L iinventi on can he tes'(:)?ed at| a 100
con ntratifon say,| 10 u pH E [ % DNBO,

%%t he I‘ECI pl%eq’]S(4 si de I\/E ai ned 6):1?3]71 The %2
ass pl at € [ bated for_60 antes Cwth
gbe shakl nB IB% lles are®? aken 4t PmS’ erg fromtOl
the donor g1 de_and at the end of thg - 120 WD
20081060552 PCH2¢2007/ 0238782 i ncuhjat i BR0BRri od fr oAPO
poth the dgnor and TEeCi pi ent _Si des. [Sanpt €5 are
pr ef3@r abl y 0.530 7 0.011 101
33 0.3476 92 0.012 94
34 0.1916 89 0.0306 103
35 0.4849 85 0.0667 95
36 0.6327 89 0.0034 99
37 0.072 87 0.0063 99
38 0.1894 87 0.0165 100
39 67.3 35 nd’ nd
40 1.07 96 0.26 83
41 0.05 100 0.2 89
42 0.24 97 0.27 95

nd — not determined
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anal yzed by HPLC- M5/ MS. The Papp val ue (expressed as
cal cul at ed based on the
wappsasEsre rate of conpound in the recipi ent BCTHES2007/023874

10-6 cnl sec

Ref er ence
rani tidi ne,

is then

)

conmpounds such as | abetal ol ,

propran

and vi nbl asti ne can be tested

Taadlir r enKpppa Opigid Agonisk Actixities t(Coptinupd) assay.

ol ol ,

AN I A—Z
CAANEFLLE &7

1 | R - N £ + Il
P prl Ullmk lt,yl. OCTIT OITEe

P450—oxid

[ 00402] Inhibition of—cﬁ-ochr onme P450 oxi dase m%ymas
CYPIPOUNIYPZCO, ECGHIMIC19, CEHRBEV(S)d |CYPBGE () Efficacy(%)
vt baot 1 A Haont L Al S Al A e aA (12N af + o

SYyTmtTIct T U HCputU T Ut artt \,uupuuuu \J.l) Ul L TIT

i nvessti on vias de.OErrriﬁl:d acclkridi ng tlo the.18ol |l owi ng 94
ret-hods—pertored by Cerep—{-Seatta—WA—+—{ 6084631+
t he gyt ochrjome P480 CYP1A assgfay, human | gger 93
M- Ccrosones (n ’)rrg/nd pr ot ej n) were li ncubated fior 15

m nuyfses at [37C gpsh 10} uM tegg conpqund, grguM 96
ethoxyresorjufin, 1.3 mM NADP, 3.3 mVl

gl ucgse- 6- ghospfghe and 0.4 m gl ycose-, 6- phosphat g4
dehydr ogendse. I'n_the labsencé of tedt conpound,|the
dext romet hqgr pha added as sybstratg is oxidized to
reso78fi n, aﬁd p'gst he resengg of an inhi'Blltor of thend
CYP ) sozyng, ths ﬁ\rmunt of r §orufi n produced is
reduc®ed. Fyrafy Ptne whs usefPas a |refer®hce nd
rnhr prtor. [The cytochrpne P450 CYPZ assay reaction

m xt4%r e cort ai ni hupran | i v&r ni crloso (0.2my/ m nd
protein) S Tncubatedf for 15 mnures at 37C wWtn 10
uM t¥st conpount®;6610 uM t ol buf ari de,| 1. 3 1V NADP, 3. 3d
mivigtucose=[6-phosphateg—anmd—024—o/m

gl ucdse- 6- ghos#¥at&e dehydr ogébase. I|n t hendabsence of nd
test—eonpgunt—the—tol butamde—+s—oxrdrzed—to

4- hya®r oxyt gl buti®n8ide, gnd i n76he pregsencend of an nd
Hh-bi-tor—gF—the— ¥R+ sezyre—the—anRpunt—of

4- hysy oxyt dl but@pigle producemo s reduced.l6 100
Sul f aphenaziole (1 C5Q: 35 uM was tlhhe referenc

i nhi id + 8t detesminage

(0B8R S

ot @eMaHiAg mul&pioid receprira 2Bk @om
gl ucose- 6- phosphate and 0. 4

Cros

YR

i

il ST ol
wnd el INVHE, fet-the Rihan mu
m gl ucose- 6- phosphat e

i

tein

cytochr ome P450 CYP2C19 assay,

1&@51@%%52@ for potency

opieldyeceps gaeater than eripqualyednd. of test conpound, the

onmeprazole is oxidized to 5- hydroxy-oneprazol e,

Sy ATt S0 g

g BE €S

anount

EXR

enc
of

and

[00d0Riced. ThyOudo-Dicell ihds@:humah coMn adeascatdisometadl lereahat
[00404]. The cytochrone P450 CYP2D6 assay

i_nhi bitor.

diffgrentipten IbGHUES M

CompEh

onpoun

hé!

tes

in%ﬁ
u

ds '8¢

i

VertRd

ext ronet hor

ik

n'Cafl Bk ?eé

heﬁtin 3

an,

upRghiarmedey e epithelia lpina ! thy. wmyinmall

fregrkiuace

pEmsabilvtygdssyossingSthp @S ubtlene oflCico-2Nn 20812065 5P(Cerep,

PCT/ US2007/.
Seattle, WA). Bri

3874

off

, the apparent permeability coefficient (P,pp) can be determined

in the apical-to-basolateral (A-B) direction across cell monolayers cultured on 96-well

polycarbonate meémbrane filters.

[00401]

For instance the compounds of the invention can be tested at a

concentration of, say, 10 uM at pH 6.5 in 1% DMSO, with the recipient side

maintained at pH 7.4. The assay plate is incubated for 60 minutes at 37°C with gentle

shaking. Samples are taken at time zero from the donor side and at the end of the
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and 0.4 Um gl ucose-6-phosphate dehydrogenase. In the
absence of test conpound, the dextronethorphan is

woziodiogsd2 and in the presence of an inhibitorrPof/Us1ve7/023874
CYP isozyme, the anount of oxidation product is

~ reduced. inidine (1C50: 0.093 uM was the reference
ingyration pesio fR@a@ﬁﬂr the dpnay and Aecpieites ne ARl arsymefszabl y

a for n
G EAPLATEE JHEIR Bl el e
cal‘dt(lzmédms&o@ thehppediaice rawdf Gorﬁprhﬂmﬂ in the recipient side. Reference

gl ucose- 6- phosphat e dehydrogenase. | n the absence of
corrwvn@wﬁb ahlebetalod prpRrandlpkh mnitidingjangd ¥ Bplastpgicanrbe tesied

o@% theQ}éil{ﬁw gfrthgfaoége reconbi nant i sozyne,

I‘on r is reduced. The
OX|dat|on product IS deternrned fromthe area under
EXAMPIH4V e af tIﬁhrbthinG)f Btovbr o Ry pdxidases Ket oconazol e
| C0: 0.55 uM was the reference inhibitor. In _ea

[08402]\ ¢ Hehibiranenficylashiomme Faeroxidase hS@ZW%GKPéﬁeC%X@@

CHREC 1 e T B4 B S PR RRp Bl ARIC e RORRY LB Pne
invéntiohevagrderemnined atcdrdiag tetic foldowwiag mikxhalls \pecfornduybyt Cerep

anpunt of product in the sanple containing untreated
(SF%tQ%’yWé\ The results of duplicate assays (expressed

(YA T
R A e e e T P
prb®eay wees incoarxbiond S (Minifites BABOCi \&dz yoreMERgrtcofnpbrpd, 121M
CYP 1 A 97. 5 YP2C9 99. 2 98 YP2C
ctgopyaEsoriing b M NAB, 33 ToEelicose: BhosBhase Eaipiltind glucose-
0

et S e S A B
ad&ieldrnmtd)seatewls o:hdrzedrtormmmﬁ:msmd mp thetpresencecofapnombitgru the

4 nales, bod ISA, Ltd.
B ayie! Sagmoutitarionili Bainedss reilend. duureyllig wag gsed as a
re?eQenc% inﬁgitorg Q"hc 2sochionet B,3CYPrCd §éa§’ %%Eﬁérf‘in%&ﬁﬂe%ntammg
Wwas determned as the tine required -
hulﬂ':ﬁl llm@@m@m@%m pto8AQOWAOaGEAtkd fooitS trisuted ASHEC

f 0%.
wil 36 8 o5k ogrpotiie. Rlngrdibnamidks | SnPESARE by oMb elyerse-6-
pﬂmﬁka@é/ and' &4 €/ fnmgﬁlebs%% %dthﬁc ﬁhl'i‘}gjrggén%er AU ORI encdQF Best

of synthetic peptide am de conpaoun according to
cqrmepdaho tdbutamidgii$ exidizad t@(-amlxloang)utmde,tamd im ghefpresence

mg}ctorp ofthe CYPY 1@82%?1% %ela%]ouglte (t>fe 4. Eny roxytoﬁb%?alflrlnde produced is
reduced. Sulfaphenazole (ICsp: 0.35 uM) was the reference inhibitor. For the
cytochrome P4so CYP2C19 assay, human liver microsomes (0.2mg/ml protein) were
incubated for 15 minutes at 37°C with 10 uM test compound, 10 uM omeprazole, 1.3
mM NADP, 3.3 mM glucose-6-phosphate and 0.4 U/ml glucose-6-phosphate
dehydrogenase. In the absence of test compound, the omeprazole is oxidized to 5-
hydroxy-omeprazole, and in the presence of an inhibitor of the CYP isozyme, the
amount of 4-hydroxy-tolbutamide produced is reduced. Oxybutinin (ICsp: 7.1 uM)
was the reference inhibitor.
[00404] The cytochrome P45 CYP2D6 assay reaction containing human liver
microsomes (0.2mg/ml protein) was incubated for 15 minutes at 37°C with 10 uM test

compound, 5 uM dextromethorphan, 1.3 mM NADP, 3.3 mM glucose-6-phosphate
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in Table V. Table V In vivo half life of synthetic
peptide am de conpound (19) Cynonol gus Mnkeys
WQO\oB066562 at | on Route intravenous Half Life (nPel/us®07/023874
*Conpound (19) is:
D- Phe- D- Phe- D- Leu- D- O n- [ 4- (N- et hyl ) ami di no-
ang §rfoldimplegl ucoseré-pheosphate debydyogenasey Imthe absengerpftestgompound,

' cid-i : i t.hi N mee. [0 6
St SRR s b DRSS o ThfBo G G
isc2§nieVtht Yimdgad ¢Toixidavioh peddatt D aéduced. QainilifedOs: 6068 uM) was

wth activation of | ow pH sensitive nociceptors

hgeafssenced hiDo IRAGATDINT{ gy CYMRBIOr® Biso A5 Ad320 ol
25- 562 | P .
waicyatey SO AR E D BTG nEATO M it B hieam.

1.6 NADPR, I8 50 glucost-6-pHsphar and 04 nel ddedbsy-6Phosphate
mce. Awithe is defined as a contraction of the _
dehystroggnasg. Imibe ahssneecef desh spmpennsly thernidrialamiivexigized, gad in

[ . ' I r
nd BlShicE 02 R LA lrt 1G-B 0 JRGRLF 01
prédutpBUBdifced s ThOUKiU &b srodedt 6y detérthindiefrém ahedf64 Gnder the
activity of the conpounds. [00407] Each day a
cugte; after HyLEsMYMis6paations r fetaconazele KiCo: &) ToHYl) wias Hieoup
i c@...[N=6- ed. i ' th
ool 8 Bl o G Bk 7 Stk gL e
P forisunyineavdsiieginimed aslofChuntred aineahs raticdf(dabe amduit g

average total nunber of withes in this %roup used as
predust {iybe ppple i thepagssaceRfithe teglegomponpd)oby ided by theaamaynt of

NS : h o L
B RSPl Aol Tk RS ARpRc e
(exyiressed hdygsacant randhing@RadtBitg) MenBowhén Tatdé [IEonpound
was_converted to. % decrease in pain perception
Tahle Blgi nderesnt Agtiviby ofdwytagireme Les 6ne P boeaassease in
pai m perceptionm =— W= Wx 100 W———123— WO
2008/ 060@BpomET/ US2007/ (23874 \Wher@7W is the

nunber of withes in vehicle-treated group and IS
the n er of writhes iin coErpuhd-trealxpt@ouse| The
dat a \Aé{‘g'%\%ﬁmzed using the 2- paranmeter Hill's

i i dto

be 100% cmﬁﬂ&noéi per ception ’(97:19- , No wigngs over the

15 mn post-acetic acid|adm nistratijon) [00408] [Mal e
TCR mice, 23-37 grans 1 Q wel %m, WET [E vveighed an
p| aced i@YP2C9 9.2 8.2
CYP2C19 94.1 97.8
CYP2D6 98.4 98.2
CYP3A4 94.7 95.9
EXAMPLE 48 Pharmacokinetcs in cynomolgus monkeys

[00405] A single bolus of the synthetic peptide amide compound was administered
by intravenous injection to cynomolgus monkeys (n = 4 males, body wt 3-5 kg, SNBL
USA, Ltd., Everett, WA), and plasma samples taken at 5, 10, 15, 20, 30 60, 90 120,

and 180 minutes post-injection. The “half life” was determined as the time required
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i ndi vi dual observation chanber (usually a 4000 m
gl ass beaker) with a fine layer of SAN -CH PS rodent
wheddioogsat the bottom To determ ne the acti vP€USIVA7/023874
potency of test conmpounds, different doses of the
conpound sol ution or vehicle were injected
fog u@msmugcrryramn tehiallhyci0 %o afterieaximym copcestratigy in the
0 ad ni str t|on of

PSR EFY’A%‘H? sHa by sy gl c%%%&‘ﬁ‘ég jptravenous

dose bf S{rehetie Q)Eg@de anfiidé GompBUrRl (19} AbcBRIhd © thén otocol detailed in
i ndi Vi dual servation chanbers awai ting

Examplep@rand sireckalf lifgfiptasmacansepiraben @R;etm@edaclmults are shown
lns[o(l?getl on. Fifteen mnutes or three hours later,
& ‘él ng to the interval tinme defined in each
experl ment between conpoupgblgai i very and acetic acid
i njection, a dose corresponding to 10 m/kg of a 0.6%
(VI vip viehaGifaof ynsbitineatide weisccnawonn] 81 8d i nto the
ri gl"t—|—0'\1\7€| U|uaun ant—of—tre—abdormrerr—t+mmedatel Yy after
the| injection, the nouse ¥@%Mgts
obsgrvati on charrber and the recor I ng of he nunber
of W““t%‘td d| atlely. The nunber of i thes
was [cou éﬂn‘é @fo mfn peri SYREMWYi ng frjom t he
tinmg of acetic aC|d |nJ ecti on, the data being
col | ectedl'@\l/fe[rl (H’i“ée separate 5 m Rte time
(0-5
* t: D Ko7 e ED50
d@ﬁ&odmﬁR%) i§D Phe @We D"‘ﬂgu . b!m g@gﬁ ﬁ}‘gﬁjr&gr}ldlgp

expressed either as nean t he

hmmmpc(rszam) arildeh QSEQ-IDsNG) 1)or as geonetric nean with
95% confidence interval (95% Cl) using t-score. The

ffICI iS.expressed. as arithnetic nmean sem
Egé}l\@f}réggd fr %tﬁéw{ﬂaanﬁg%edowtameaaswmm he ani mal s.
[08@66]' t Thi st 3N Ried Bo ?&}ﬁ'a? whith &W&nﬁlg@gc a&t‘ilhiyk%ig‘ain@{‘

["foconotion in mce to neasure sedati o
vm@mj @aindy pafnt ssocgatbd withrewvasion njf dow pHﬂsepﬁGx&d@n}cweptorS [see

BB g tehighd Se M Ret. e 125 S gt kimiidraiand To
BSIRURENT 1986} PRarRPRENGE 263 Qmatmﬂﬁ)eﬁwrﬁﬁlt ad%flmsfrﬁﬁfn of dilute

conmpounds, the extent of |oconotion after
acgtioncid solution causes a whithing behaviumpommg. d wmelm is Idefmed as a

nt r ol n b et.erm ned and conpared with a .
cgfiatidh o 3BRab st P e tS ac sty Fripleniydp 36 g forelims
arld Né10zaMah ofe boaY.l Thé NuvBdrf writhés dbigrved af the ﬁfeserﬁ:@%hd
experi ment, each nouse was wei ghed and exam ned
absencsrafitese cepopriinde i qonted To d@tetremmh@earlalgesm@ctmwtqf therd
c oterr1l of conpounds, different doses of the conpound
HPXD 2008/ 060552 PCT/ US2007/ 023874  sol ution or

[00&07]0| Eadle oy h Wri@lﬁhgdssﬁy %Hb%&%éﬂ' ¥ vdficlelcodtBsl gﬁbdﬁﬁﬁﬁlce
prior to initiation of data collection. The

(neéb?a Wnat wesrigeated islenticatly i@ thegest Brrupdexdent thatezormpopnd was
o&ﬂgggfogrg&hg elrsljg&f E)Z \géésyzﬁl n Sgi%glélg%ﬁ ?nd tk? veraée to?al ndfiber of

wittje® 6 mgroe@aiedaa@ itepdbsviate fefered pbrml ut/ﬂudug bYsydécrease in pain

Pl exi gl as boxes (43 cmx 43 cm
perception for all other mice receiving a test compound on that day. Specifically, the

total number of writhes of each mouse receiving the test compound was converted to

% decrease in pain perception according to the following equation:

% decrease in pain perception = (W, - W) x 100
W,
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inside the Opto-Varinex Activity Meter apparatus.

Before the animal was placed in the apparatus, a thin
wo 20081060562 SANI - CHI PS r odent beddi ng was pl acedP@nUs1ve7/023874

bottom of the Plexiglas box to provide a confortable

envi ronnent. Each Opto-Varinex _Activity Meter )
WhsraVatstbe mean nHmher of widtheoln vshiglaaeaiedgrgup and Wois the
ndHTGR R Wgﬁé@f}% /SJ&(Emf U Qiiel RGeSt %—Jq% wWaig agﬁ%\%dvﬁfn% the 2-

processed and feSults expressed in the sane way as

paametet Heltls Equatibh ¢a.vai Efbx ghodsly ayheta Emaa 1o ¥SumbEXKSMY- 0%
51 Anal gesic Effect vs. Sedative Effect of Synthetic

anbEQEIPERSEPtIH (@&, pQ yithes over the 15 min post-acetic acid administration)
D- Phe- D- Phe- D-Leu- D- O n-[ 4- (4, 5-di hydro-1 _

[00408li daMale ICR nyics, R3rpgrpes dry wnight wede reighed andplned in) .

. [,00411], | nhi.bitj f t] i d- i nduced wr.jt hi.ng, i
iyl essT YAl b e i s 006 e BeeP Vit i of
SANLICHIPS GE ik EIdRhS £Thd botRInT1 T8 Ubtérme HROKEVIL Qm% Potency of

| oconotion can be used as a neasure of a general
testendartpovndse flifferent dotes oEbBCCohposndrbelation or wehelawereiinjected

sigiened Sy anehe ek GEARRER L ot S50 i igt B pdgipihatih of
aceMB béialsblutiBEPAFELadRintieralidn of the Sompbindedr&@hicle control, mice

subcut aneously. The ED50 val ue determned in the
wegHTEtymeddn thefir indivotvel phsarvatiemghambess Baaitngtheknfrdparitaneal

a(ﬁfiﬁ‘& 3 %gﬁagcgﬁ% !cugtg Sél:ﬁgl%ngﬁﬁftégnl %éﬁ?%i(}rg%!eg ‘ﬂ])urfs ?z{tert, chcording
tOXHO i r2MNQRHS Hefine @8R edoh@uperirhbht bERRechRBMPBEM ddliveFyBdndQcetic

of the anal gesic effect over the sedative effect 'is
aqith énj¢csion, hideprsprremooding duil® adkeof afdh éve) acetiedeitdisolation

f t . red th required tq_achieve an
w5 g Bte BRPRE Pk ol Sl o B 5 it T o e
inje2lién/ thé noLsd Wad Rtirfed to.i8.obdetv &tfonl dhahberldtdshe tdd6rding of the

t herapeutic ratio for conﬁ_ound %7) I S_approxi mately
nursbgr@f arithesAopurimmedigeht fbe numbenafi virithpnivarecaspd avatia 15-
P coki. Ln.. 12].
ERETRSEUREHER a5 SO PR U By
ovdSAhred Separatdy afimitt riméperipdd @05 el 00 i) QABI10US min).
monkeys. Cl osely related to humans,

y ans, bot h ,
(0940910 g s tdatavery repeated Ay EDs. and Hill roefficigrtg The ERpp iy s
S ' . ’ : dri o q
A RE LR Bontaps SEhARGEARTof GERRAS tlf BB M St &8
gdumacttic alean otith9Sgheondidsicel intetvad 98 59a Chneirigi-scory. €ktel K,
USP .(Baxter Healthcare, - 125 WD 2008/ 060552 .
cwggvl%z@wws%wammw mspRy+ s calculatedifgam ghgsvalygs obtained
: Wl . of conpound (19) of
fr?ﬁ?g?%?é%?@ﬁ@éﬁ??%ﬁdﬁgxg%lgﬂr%wlgrégof each of nine other
conpounds (for a total dose of 4 ng) was prepared in 2
EXIAMPRE®SSal i nelnhdritiompfotometionpinarice toxpeasure sedation by

conce trétio of 0.2. .mg/mM of each of the ten
‘¥ P ALCT SERGHANCQUOINRCTIQR S admi ni stered as an

[00410] Compounds which exhibit sedative activity inhibit the spontaneous |

locomotion of mice in a test chamber. To determine the potential sedative effect of
test compounds, the extent of locomotion after the administration of the test
compound or vehicle control can be determined and compared with a specialized
apparatus designed for this purpose (Opto-Varimex Activity Meter). At the start of
each experiment, each mouse was weighed and examined to determine good health.

To determine the activity and potency of compounds, different doses of the compound
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i ntravenous bolus to the test animal, resulting in a
total dose level of 0.8 to 1.3 ng/ kg depending on the
whoag/osessght of the individual animal. The i ntPEERINOY023874
injection was followed by a 1 ml flush vvith 0. 9%

saline for injection, Blood sanples of 0.6

50&'6lqnélft"éﬂllcl§wa§ HPJEQE?F&M’FBtaﬂ?Q%Yal Xarlisg H@pawes V@Pwoaﬂlt@twn
ot o S el E2ini0h ISR AN e e

offthe motky, Ipiretledyinas qerite sd altovbpro@elnztcaessufagthh |sy1hrhg¢meedle After
. heparin and ipmedi ately chilled on ice

m&sF %ce@@luaramabwawﬁm ipdiyidualin lrh?leélg@e@@mdﬁ Fm * é% fm)

. e r

mgl]dg 'tﬂeeé %lrrf?e {t‘ikﬁ%rfi%%? %)a:ng%sg 1? fg%:stﬁg‘%@nﬁ?wg glaced in

thé mpp’z&muata thﬁﬂﬁlyeﬁrrof SaNrCHIRS dodastbagdidg wan glacedo €@ bottom
fmcrollter al i quots of thawed plasma were spiked with

ofighePlexigas oo grovidespeomigriable sy HaIBRIt oEagirOpto- Varimex

Aé‘tﬁ’ﬂfm&ei“%%parét{ﬁ %é‘t’ﬁ'e RIAQHSH Shd ddta 5338%1@9;?%&% '62 gWﬂATM3

synt’h e conpound

AprodhecleyM&he The d@ua rwdrapmdessed hndh@&llm exprdssddein sheodfame way
1% TFEA in acetonitrile. The sanples were
ascf@mrmefiéere@eéﬁrlﬂmeessayga'fa@bose ni nutes and the

supernatants anal yzed by LC-Ms. LC- M5 anal ysi s was

ER?\‘VIPIFE@? on aAﬁéégéHlé?Effect LSQddatd EREG _?ﬁ 8?&&15@6‘?%)2@? on

I nt aced to a rveyor HPLC system (
A@odepd7at Dethe-INRheHuneu i e 4(4 8 1ditsydrdJSH} imidi2oC2 -

| nal ysi s was e fgéggﬁg% .1 x 150 nm C18 reversed
y IRBPAIRRATIEL K etk of 0.01% TFA in
[%Qﬁ]on'lﬁﬁlbiti%n'o@ albth¥dlinfuded \W?thﬁfg is MR RRIiQabse 6f hrPEha‘I‘Ec%w

performed in the selected reaction nonitoring node
effSR4Iso Qliad bn tatinosicepae gifect)oSimdardy ai rnducnan in locomotion can

o5 e A0 EHRRTP
add et S wating ARaPit mh&&m&hm@maﬁ 9‘%'06nf1dence

paraneters were perfornmed with program P
ingwvaltof d899gkg] S(mmsynt%mmpoue 8widei (¢ épyas d@hbmdd

'gﬁiﬁgqu_sé)h My hB_eEifg& Vﬂ_u r efrﬁl t?le Srghll)Ji:tion of locomotion assay

wai\B etidykg BaittHa 997 keffdinee irﬁ@ﬂval%fqmda]s:si §§ng for te same
)are shown in Figure 11. EXAWPLE 53: Ccu

Symwtlg @sptade anaide édln@yedlss}lhcmteme:ouslpe See Hgurar @l eBheothenapeutic
004 @0
o AT Bl el 1 TRt e B0 RS, RIS G Rendt Frlrequired o

a@lvaletaeste@ﬁldexefﬂe& i comphRA 1t B EDs,rédiietl $o achidvel dnQitlgesic
Fi ve vol unes of the test conpound, 50 mcroliters

eféest. hThtﬁs, pwysmmdc(gﬁc@thts&la(ﬁé7 /34) fpldera@@,n@eﬁz 8afoldn Thus, the
00 2 PCT1/ USZO tested are
nFappyfe o W SHIRAAG IR s dpploamaRiy A LRRE T ' New

Zeal and strain rabblts within a period of twenty

EXAMPEB 52Fi f t eSynthétivRepsidantide Compbasd PhartihédKimdiésan
of the test conpound, each animal is adm nistered a
€¥Se instillation of 30 mcroliters of 10

[00412] Samples were administered to male monkeys, Macaca fascicularis (SNBL
USA, Ltd., Everett, WA, purpose-bred cynomolgus monkeys. Closely related to
humans, both phylogenetically and physiologically) aged 3-7 years and weighing 3-5
kilograms. Samples were administered in a superficial vein of the arm or leg (e.g.

brachial, or saphenous) in 0.9% saline for injection, USP (Baxter Healthcare,
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ng/ M capsaicin (33 mMV) in the treated eye. Capsaicin

is known to induce corneal pain. Corneal painis
weasoeatsezrl by measurement of the pal pebral opeP€TS2007/023874

measured in mllineters using a transparent ruler in

the treated and untreated eyes. In this animal nodel,
Degréieldetlibas foHows: 4icagsese sample santpising0-4 opseof Qﬁ’glpaﬂtldafw) of

instill.ati on of%g%psa an. . ndi cat i

thgaosen Berritn Saa §ATRERE et gl mirl b COEPOLER BB dops of

4 i) SWag Prepharedting ricd. pBGRAe Wﬁ[]édﬁﬂ)naﬁxbefdlﬂgf £&dndettatiohtof 0.2
test conmpound is taken as a neasure of relief from

m@é{pls@ﬁ eafthof theltrrecompoundy: Baicily 2 rgowasapiminisiseed as an

TS B LT AR5 SOCRBI0B  mo

dézaeﬁamgloatth@tsb fwéigisotited indivadid] 4digal. IThintrdfenoddinjetfion
40 5 and 60 m nutes follow ng the

Wﬂhﬁﬂ”lowedtbb'@ri v fledpgish 09% satine fordniecéon. Blapgsanples of 0.6 ml
g 'llg‘ge ov%r gl%l unc%ré frogha ?er %X%%é% 926‘5S I%ei% %{J 3(? minutes

Peri od m hut es

pé‘s@ﬂﬁﬂﬂ ifijeBtiom) 2hd tHeatat 02 aridl 4 BEWRS.t Eadl famiplsivhd plackdvih talprér
a opi oi d agoni st of the invention and after

clpH glass tpstaubecionigining LithiymMaparin anddmuradiately ichitlednace.

PRSP 0 SEOROHDH S0 BP B QORThy Gy R BB e
plasnig fdyers@plebdtodaifple w&f‘e&ranﬁférred &fpol$prdPylensitbes MmN
54: Dose Response of Synthetic Peptide Am des of the

frozapeait 6@ K erdowerapsidpssaied. romeclumddumisrol ey aliquoty #1 Yjawed
plagrgnrH% Wef@{b@le%% 5 Qr‘dﬁ%?s & zf(fbe ﬁ%[‘&h&&én oﬂoa%pa’pb?o‘%nate

tes I NSt sever

intensisndndaddi (@i amts@a Idikﬁwrli bgitietie)pepde araide eombbmm) iMNew
Zeal and strain rabbits and eval uated as described in
0.f% i earsiithe gratcins WresquegiRitatedewih 1@ puigrolitgrs of 0.1% TFA in

2GR 9RS | Pod Qx FEAvaR cérgrlﬂ%/e{ﬁat angpé \;P\tnﬁ‘tSI(qrﬂ%te m&nd the

non- sel'ecti ve OpIOId oni-s

supetratazemabzed b LBMS. rLCt MS s:mmmwpxeperfmméd and Himdgan
the sane conditions. [00416] The specifications of

L@&He@fmm Spegtigmefexnigrfaced io a SupyeyehBRLE syeipm (Thermo
l)h @%gdo?zﬂﬁm Z\gﬁitl,l‘l%ﬁeﬁfa@%ﬁusg{t tLrSeAJ 'ﬁﬁ@taHJI Sis was

eren es cit 'S speC| ication are hereln
penﬁormepcomzﬂ bxl 16§ mme{Cd 8 eeveesed phbseaiotursmt witke b igeslient of 0.0&%

Event t hat anﬁl}e/ g‘f% ion or Mdesri tion found i ,oe
TEA ipgpetoryfrile i@ QTR A i water.| Massdetestiopwas pRtPng
s§ﬁaééo§§§am smgb?fngghédeqslz@«b Qﬁagma%h Nas BEFf&‘n{bd A%t 2

inition or ~descripti'on  disclosed herein I's
calitratrshemirve of 1R anadlyie 2061810 6ppnk ] REThaIB2) PrdsBid3Bing the same

00417 e exanpl es i ded herein are for
'{[?‘Pﬂ}sslt ﬁiao rPagS'i‘J ?%&sé%g’@rf CXIFREUGR 8% gokipetic parameters
\Mteﬂate ﬁe][mul | E§ g%mgh% ?ﬁglédnpgKtSfb@utﬁﬁ@ R® @unintEREQURRAIePVLces,
Ashland, Ohio, USA) Results for compound (19): D-Phe-D-Phe-D-Leu-D-Orn-[4-

(N-methyl)amidino-homopiperazine amide] (SEQ ID NO: 1)are shown in Figure 11.

EXAMPLE 53: Ocular Analgesia Induced by Synthetic Peptide Amides of the
Invention ‘

[00413] Ocular analgesia induced by the synthetic peptide amides of the invention
can be evaluated by in vivo testing in rabbits as follows: Five volumes of the test

compound, 50 microliters each in physiological saline, at the concentration to be
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will be imredi ately recogni zed by those of skill in
the art. - 128 WD 2008/ 060552 PCT/ US2007/ 023874 \What
WO 2008l060582d is: 1. A synthetic peptide am de heeT/n§200e23874
formula: Xaa i -Xaa2-Xaa3 -(Xaa4) a Gor a
stereoi soner, mxture of stereoisoners, prodrug

tegspch prepBsiier dntp the rght ejpe abnaive ahine Nevy dealand stegn m&b@s within
Orio% of ?{gkn@@h@{e elglg%eg&( h{i'&tg; afte fef H{EﬂBR M GGG SPIH: \If

eac epend

c@qio@ﬁa efch hifal ReadgiifivRredsihge hrmﬁu@tﬁor( d*)f(O‘kn)chlﬁ’Ele of 10
(a-Me)D-Phe, D-Tyr, D-Tic, D-phenylglycine,

mgim]lé‘@p@mly (Ilgq ?aM)ng the tg:aigﬂdeqyw §lapedi¢ia is known to induce corneal
E
pajn. degglggleqaﬁ) 3 e@nlI thﬁgﬁ rr?e lﬁ'ﬁ&l Plt %fAd[l ?alﬁ‘i)%l pem%g(fn agurzed in

mﬁlﬂﬂﬁ&@sﬂ a prarssphRft @dkrfih &m&da&:d aad Qﬂﬁeaemsyest IIx’ﬂGusQ:fmmal
F, -CH3, -CF3, -CN, - CONH,

m@ﬁ@r e meduesa@rhm(%e ofghg n@@%ﬂmmng ‘after @éﬁnléwomoé GRSASIN is
cyc cghgno&ist?‘g g‘i’#r?% y{ 1’n8¥%eldeo %y ) an | é’ggﬁ%y‘# YeSteogcl:t 147“6 of

the palpeBlapspaaipt dfier seharhedith Itesm:drh?m@laqu@xoma ﬁlfehsfm@e off
gEg A )D-Phe, (a-Me)D Phe, D-1Nal, D-2Nal, D Tyr,
reql

wcapsamlrwuwcbecmmlm(aas i s i ndependent|y

OB, el AR5 BB Mo

(prereesy: lﬂiﬁhedlate@qﬂlo}(&ﬁﬂaeilﬁstlillﬁdﬁpeﬁ’tfil@mld:m, adlthed 83, 10018, 20,
t he group consistin 2D- Arg,. (B)ZDnAr%
23 BP2#). 39rand 0 (ng)lgf:H?g}lgwnB postiflatioeefapgaicin. The mean of

pejpdtEh SpBhind ScaSueiikors A0 B Bre el perdent B el biver the

pédddrorhH @-38minates @R eredapsui¢iy instil latyr nprabigtsqire-gnséitlediwith a
D-a- am no-(3-am di no-propionic acid
kappa ppinil asomishef theilpveatien prd afigrpreipstylagion with a standard

ccq{c@mﬂ%ﬁﬁ)?éggﬁn%(ﬁggﬁﬁﬁﬁd SicGb %ﬂuazem a %ﬁ:nzothlazepme calcium

trans-a exaneacetl c aci
clenaetibbackér. nSxel(ydnzaler R0y, ¢ 1 9930 énasve Ophaiaimola¥isdSci. 34: 3329-

t rans- a- am no- 4- net hyl am nocycl ohexane acetic acid,
33ani no-1 - ani di no- 4- pi peri di neacetic acid,

ci s-a-am no- 4- guani di no- cycl ohexane acetic acid, and
EXAMPLE SR ResiR Bbﬁsgﬁﬁé’t?d l"’éb%ﬁér/\?mﬁ@se&ﬂ tfie ﬁ%f:}uon in

wherei n each (B) I ndependentI'y sel ected -129
Capagingoseal @CﬁlfiirLMOW 023874
[00415] Ocular analgesia induced by the synthetic peptide amide to be tested is
instilled at several concentrations into the right eye of naive albino New Zealand
strain rabbits and evaluated as described in Example 31, above. Results are compared
with analgesia induced by 10 mg/ml morphine (a non-selective opioid agonist), and
with 10 mM Diltiazem as control in the same experiment and under the same
conditions.
[00416] The specifications of each of the U.S. patents and published patent
applications, and the texts of the literature references cited in this specification are
herein incorporated by reference in their entireties. In the event that any definition or
description found in one or more of these references is in conflict with the
corresponding definition or description herein, then the definition or description

disclosed herein is intended.
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fromthe group consisting of -H and G -C4 al kyl, and
(B') is -Hor (a-Me), and pis zeroor 1; Gis

wa@etsoswsd2 f rom one of the foll ow ng noieties: PCT/PSI807/623874

L (Xaa i )g-(Xaa2)r-(Xaa3)s-(Xaad4)t wherein qis
zero or 1; r is zeroor 1, s is zeroor 1; p and t
[09417]e adlhe ieneraplen provideg heminargforillugrasion purposere@nl yand are

|.east . one of, s .. and r ; is a.linke ec .
gt BBk RGPk 5 rBEe IneiGpeer the bt fuor R IR Sfhicn
will B¢ ilmadiaBlytetugnydet Gyakdse of Siflth fRaed anoi ¢ acid, 11-

am no- undecanoi ¢ aci d, 8-am no- 3, 6-di oxaoct anoi ¢ aci d,

4- am no- 4-carboxylic piperidine and (D-Lys-Qvy

lactam2; (ii) Gis -WY Z Rl -(V)e R2 wherein pis

1; Xaa3-Xaa4- is selected fromthe group consisting of

D-Ne-(B)2D-Arg-, D Leu-8-(B)2a-(B')D-On-, and

(a-Me)D-Leu-8(B)2-a(B')D-Orn-; and the noiety Y Zis

an optionally substituted 4 to 8-nenbered heterocyclic

ring noiety wherein all ring heteroatons in said ring

noiety are N, -130 WO 2008/ 060552 PCT/ US2007/ 023874

wherein Y and Z are each independently C or N and are

not adjacent ring atons; provided that when such ring

noiety is a six-, seven- or eight-nenbered ring, Y

and Z are separated by at |least two ring atons; and

provi ded that when such ring noiety has a single
heteroatom which is N, then such ring noiety is

non- aromati c;
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(iii) Gis -WY Z Rl-(V)e R2 wherein p is 1; and the
nmoiety Y Zis an optionally substituted 4 to
w@2000b52d heterocyclic ring noiety wherei n MCT/BESI000023874
Nand Zis C, N 0, S, SO or SO2; provided that when
such ring noiety is a six-, seven- or eight- nmenbered
Whatdgclaymethd: Z are separated by at |east two ring

L o e A8l R HRALAT [0 g o ety

conprises at |least one S or O ring heteroatom and
provi ded further thatXsah&aa,sx Kh noiety is
aromatic, then Y is C;awgnd2 (ifa\tj/]-)( dz?’s RA RS W J Rs
R3 -131 WO 2008/ 060552 PCT/ US2007/1023874 wherein J is
a 5-, 6-, or 7-nmenbered heterocycldc ring noiety
conprising 1, 2, or 3 heteroatons in the ring wherein
orB3188lsdier, A RuRaSE Qtekémﬂﬂ?%drﬁ&@bﬁﬁc@ﬁhéal@ Releprdbe
al kyl, halo, -OH, - CF3, -NH2, - and am di no; and
R5 aalt, Rairate sobatsh acid sale ppdrdienNioxidedraserserphicamysglligaform
al kyh oxo, halo, -OH -CF3, -NH2, -COOH and am di no;
wher ?fﬁ"’i;v and W is selected fromthe group consisting
of :. null, provided that when Wis null, Yis N
whein(cH2) b- with b equal to zero, 1, 2, 3, 4, 5 or 6;
and -NH(CH2),-O with c equal to 2, or 3; wherein V
eack; X@ar iséndeprydentl y pelecied Fomethe group ronsistngeif §ANASPD-Bhe,s

R AR BTN 2 N

D-phenylglycine, D-homophenylalanine, and $-(E)D-Ala, wherein each (A)

and each (A") are pheny! ring substituents independently selected from the
group consisting of -H, -F, -Cl, -NO,, -CH3, -CF3, -CN, -CONHj,, and wherein
each (E) is independently selected from the group consisting of cyclobutyl,

cyclopentyl, cyclohexyl, pyridyl, thienyl and thiazolyl;

each Xaa; is independently selected from the group consisting of (A)(A")D-Phe,
(0-Me)D-Phe, D-1Nal, D-2Nal, D-Tyr, (E)D-Ala, and D-Trp;

each Xaaj is independently selected from the group consisting of D-Nle, D-Phe,
cyclopentyl-D-Ala, D-Leu, (a-Me)D-Leu, D-Hle, D-Val, and D-Met;

each Xaay is independently selected from the group consisting of (B),D-Arg,
(B);D-nArg, (B),D-Har, {-(B)D-Hlys, D-Dap, e-(B)D-Lys, &-(B),-D-Lys, D-
Amf, amidino- D-Amf, y-(B),D-Dbu, 6-(B),a-(B")D-Orn, D-2-amino-3(4-
piperidyl)propionic acid, D-2-amino-3(2-aminopyrrolidyl)propionic acid, D-a-
amino-fB-amidino-propionic acid, a-amino-4-piperidineacetic acid, cis-a,4-
diaminocyclohexane acetic acid, trans-a,4-diaminocyclohexaneacetic acid, cis-
a-amino-4-methyl-aminocyclo-hexane acetic acid, trans-a-amino-4-
methylaminocyclohexane acetic acid, a-amino-1-amidino-4-piperidineacetic
acid, cis-a-amino-4-guanidino-cyclohexane acetic acid, and trans-a-amino-4-

guanidinocyclohexane acetic acid, wherein each (B) is independently selected
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wherein (a) R is -H -0OH halo, CF3, -NH2, -COOH,

C -C6 al kyl, amdino, C -C6 al kyl-substituted am di no,
w@rooB/063pL i onal |y substituted heterocyclyl, PrPcEHOIBING7/023874

Pro, Ay, Ala, Vval, Leu, Ile, Lys, Arg, On, Ser Thr,

CN, CONH2, COR, S(IZR‘ CONR R', NHCOR , OR,

SopNRoRthe giloup consissiag df o and GaiGaplkydandt(Bi s &l or (a Me), and

het er oc |s optlonally singly or doubly

subsk 1% fe%I substituents independently sel ected

fro t he oup nsi sting of, C C6 al kyl, - OC, -C6

cte i%m eﬂ?% ﬁowﬁﬂ% -NC2, -CN, -000H, and

am dl.no wherein R and R" are each i ndependently -H,

C,-ds)éhsyl aryl, heterocyclyl or R and R' are

conbined to forma 4- to 8- membered fing, which ring

is optionally substituted si ngly or doubly W th

substituents i ndependent | ct e m t he gr oup
consi sting of C, - Cal ‘P’“kiqr(&aa%d g?d@%? OH,

-F whdERy N2, -CN, and - COOH, amdlno and R2 i s H,
am' dino, singly or doubly C -C6 al kyl -substituted

am di no, qGJ‘iero@Q\;lHZ -CONR R*, -NHCOR', -SO2NR R*,

or -COCH, or (b) R and R2 taken t oget her can form an
opt i onal I§/15§G!S’s‘tf|1t uted 4- to 9- nenbered heterocyclic
monocycl i Cyclic ring moiety which is bonded to
a single ﬁs%rogé o%[h of the Y and Z-containing ring

noi ety; op afd) arReacniddépntiatBrectoget, pesvided thatcat 3dasgdiee of s
ring atomof the Y and Z-containing ring noiety can
form an option#dbarglbstituted 4- to 8- nenbered

e R I AL T MR T >

taken toget her Om,BFOtnwp-aatinshut wriceatiida earhinoongnodd acid, 1aF
the Y and Z-containing ring quety can forman .
optional Iy sub¥BIogiEcanoic agid. §: HRAB e IoNRIENRISR91Y. ¢-
nonocyclic or C and
Z- cont ai ni ng r?rhg%réofxg%) J)S/)kﬁf% rﬁitrlllyee%gﬁgdwso(}ll}tdlg&a%) '
optionally substituted 4- to 9-nenbered heterocyclic
ri ng(i)n@iieti es conprising R, and R2 is optionally
singly or doubly substituted with substituents

i ndependent |y sel ected omthe group consisting of

C -C6 al kyl, -0OC, -C6al kyN, optionally substituted
phenyl, oxo, -OHW-¥0, - -NH2, -N®2, -CN, -000H,
and am di no; provide when the Y and Z-cont ai ni ng
ring noiety is a six or seven menbered ring
conprising a single r|ﬂQ(hQ%R roatom and when one of Y
and Zis Cand the other of Yand Zis N, and e is
zero, thewh@einpisniot -OH, and R, and R2 are

-Xaaz-Xaay- is selected from the group consisting of D-Nle-(B),D-Arg-,
D-Leu-6-(B),a-(B")D-Orn-, and (a-Me)D-Leu-6(B);-a(B")D-Orn-; and

the moiety
7~ N\
Y Z
N

is an optionally substituted 4 to 8-membered heterocyclic ring

moiety wherein all ring heteroatoms in said ring moiety are N;

-130-



not both -H, provided further that when the Y and
Z-containing ring noiety is a six nenbered ring

W@ umpH6EsNg two ring heteroatons, both Y and ZrEr/@sSip7/uy3874
is null, and - Ve(R )(R2) is attached to Z, then
-Ve(R)(RZ) is selected fromthe consi sting of
ani di no, C, - CoWheR Y gnéh&rare @n‘:édmgﬂwm&m&y C or N and are not

astly, provi Rl FofLpGVea RN Mk ety is o

noi ety is a sigxieefear 6ceiphthfembeoPFingl Yan@Z afe Spafited by
ring heteroatom or if the Y and Z-containing ring

moi ety is a si¥ lpashiyeq dag atoRy; @rtsmrpv@p%glat when W?Q ring

het er oat ons, vvher both, Y and, Z he

null, or if th&¥ %ﬁ%? asingle heteroarg 'h"é‘ ‘.S-rg’ng}e“ S“éh ting
si x menbered albmyatsh@nrdrmglwnprl sing a si ngI e ring
het eroatom which heteroatomis N, then, when e is

zero, R _and R2 are not both -H 2. The synthetic
pept{ilb Gal¥i de of claim 1, wherein Gis -WY ZR 1 -(V
)e-R2 -133 WD 2008/ 060552 PCT/ US2007/ 023874 and R,

and R2 taken together wwth zero, one or two ring atons
of the Y- and Z- ¢ ntm ring noiety conprise a
nmonocyclic or bicy Fc 4 ¢ nenber ed heterocyclic ring
noi ety. 3. The synt he\ﬂ%epti de am de of claim 2,
wherein R, and R2 taken tbgether with one ring atom
of the Y and Z-cont ai nilhgWi-Rg noi ety conprise a 4- to
8- nenbered heterocyclic ring moiety which with the Y
and Z-containing. rin noi ety forns a spiro structure.
4. The sng FEi Bisde g‘i'lde anmide of claiml wherein Gis
R4 RS -W J Rs R35 The synthetic peptide am de
of cl aimf},e\mﬂa@in Jis ab5-, 6-, or 7-nenbered
heterocyclic ring noiety conprising 1, 2, or 3
heteroatons in the ring wherein R3 and R4 are each

i ndependent |y sel ect,eﬁ'g?‘r\om C -C3 al kyl, halo, -OH
-CF3, -NH2, -COCH and amrdino; and R5 and R6 are each

i ndependent |y sel ect.ed $rom C -C3 al kyl, oxo, halo,
-OH, -CF3, -NH2, -COOH and ami di no.

is an optionally substituted 4 to 8-membered heterocyclic ring
moiety wherein Yis CorNand Zis C, N, O, S, SO, or SO3;
provided that when such ring moiety is a six-, seven- or eight-
membered ring, Y and Z are separated by at least two ring
atoms; provided that when such ring moiety is non-aromatic
and Z is C or N then such ring moiety comprises at least one S
or O ring heteroatom; and provided further that when such ring
moiety is aromatic, then Y is C;
and
(iv)Gis

Rs
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6. The synthetic peptide amde of claim1l wherein Gis
-WY Z 11--~ Rl -(V)e R2 and the di pepti de Xaa3- Xaa4
WO 20080662 ed from the group consisting of D LeRET/DSI00TI023874
and D-Nle-D-Arg. 7. The synthetic peptide am de of
claim6 wherein Xaa, Xaa2 is D Phe-D-Phe. 8. The

synt het i cwhgspiniJdea AnibdeorJr memieied Geigrasyelicringmoicty

D- (4- F) Phe, Xa 4. 5
PCT/ US2007/ 023 rg&gqr%eorgy%‘?ﬁ%?ﬁoé"]s% “%@a‘éo &ﬁérg%qgféd Ry
clai m 1 wher ei gte eahlind@hdénslyRDelebred GlonDEAC3 afkyt, haRNYOM, -
and each Xaa2 is D-(4-C)Phe. 10. The synthetic

peptide am d$ ©F3, cNHp.mCOQH apd priding; fank 3“?136&%@@911 or
D-N 11. h f
vvhergi nGis @Q%ﬁl%aﬁ@f%le&%ﬁéo é@&gﬁ%{ﬁ X ﬁqun 6H -CFs,

sel ected from NI, STOOB f@dnsmidinong of D- Phe,
D(4 F)Phe, D-(2-F)Phe, cyclopentyl DAl a, 2-thienyl

Xaa2 is selected fromthe group consisting of
wm:reun \&)apﬂé?\’ ipselected fromghe EEOURAPISIINZIN . and D- Tr D,

and r he group consisting of
D- N @%E%&anga V%j&heu%%r?omfg The synthetic
peptiNIe-(@Hb)gewith beljaalno ZerohBrxBd,caoh6%ad, | s

(A (A )D-Phe. 13. The synthetic peptide am de of

cl ai MHACHReQsi Withe@eqhakiod of 3 D- Phe. 14. The synthetic

pepti de anmi de of any of clainms 1, 12 or 13 wherein

R N T Ry L kTG | iR R R Ao AT gL
pept amdeRanndiR, afe direytlpboraleditorthe 5ame or diffetént ving raginis;
each Xaa3 is selected fromthe group consisting of

whgOlaY o K1 Bk Ol lsie L. 1k, SGBOH TGl e, &8

peptélﬂﬁ LA Be fanAdi¥o OJr le idRalt sx‘.(ﬁ!;ﬁﬁﬁéd‘h&él% c@}aﬁrdaﬁmde
selected fromthe group conS| S%II ng of

D- ArBro, Gy, AlineV aylewn dlej kysp dpg,i Qm, Seri, dbr, @‘N (ﬂQtNH‘z R,
wher §b§ke88'kﬁ‘ﬁa‘}méo§(,%ﬁ%r%$ﬂglz' wherein said optionally
substituted heterocyclyl is optionally singly or doubly substituted with
substituents independently selected from the group consisting of C,-Cg alkyl, -
OC,-Cs alkyl, oxo, -OH, -Cl, -F, -NH,, -NO, -CN, -COOH, and amidino;
wherein R' and R" are each independently -H, C,-Cg alkyl, aryl, heterocyclyl
or R'and R" are combined to form a 4- to 8-membered ring, which ring is
optionally substituted singly or doubly with substituents independently
selected from the group consisting of C-Cg alkyl, -OC,-Cg alkyl, -OH, -Cl, -F,
-NHj, -NO,, -CN, and -COOH, amidino; and R; is H, amidino, singly or
doubly C,-Cg¢ alkyl-substituted amidino, -CN, -CONH,, -CONR'R", -NHCOR/,
-SO,NR'R", or -COOH; or
(b) R| and R; taken together can form an optionally substituted 4- to 9-
membered heterocyclic monocyclic or bicyclic ring moiety which is
bonded to a single ring atom of the Y and Z-containing ring moiety; or
(c) R and R, taken together with a single ring atom of the Y and Z-containing
ring moiety can form an optionally substituted 4- to 8-membered

heterocyclic ring moiety to form a spiro structure; or
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each (B) selected fromthe group consisting of H,

met hyl and i sopropyl. 20. The synthetic peptide am de
wo@toosloansn2 19, wherein each Xaad4 is (B)2D O n, P@ITERMOTI023874

one (B) is H, and the other (B) selected fromthe

group consisting of nethyl and isopropyl. 21. The

synt(deRi engBptakee tagaihgewssh twp ar motoadjdeat Bagateas f siga¥t

is DDOn.__ .- MO 2008/ 0605 [ US2007 . :

The synt G Mg Hkin B8R b R HOY SR e o

Xaad is sehReiRtdHeiddyeBe BoRESy Lo 88 bRy tIROrifd moiety fused to
(B)2D-Arg, and 8-(B)2D-Om 23. The synthetic peptide

am de of B¢ i andiL conipiaing ninganeistyxaad i s sel ected from

th . i sting. of D Ar 2D Ar .
o ( B e oo i ¥ Bl G b er fergrocycip ring
The synt hlﬂbieﬁeﬁ&ﬁlﬁ\(prd;ﬁl & Rf is ggﬁor&flly@lr%ly'@r douBB/
wherein Gis -WY Z 1-(V)e-ﬁfﬂ},¢ and Wis null. 25.

The synt habptituisdprifhyabstituents tidepgngdently selectadsfram phe group
wh in Gis. ..-WY~Z "
weh b eqapispad HrCECTiEISERE, JAJE hRGNb R pheny,

pepti de asiol€OHS -C1| FH, INRD, -WOBI €N, -COCGH Z@id@nad@o)Y i s
C. 27. The synthetic peptide am de of claim25

wherein b is 1 or 2 and Y.is N 28. The synthetic
prgeided Hhat wheritheof apd 4icepaininhERS MYigly jss six gF seyep Aigmperes

C ) o . . ¢ .
IR A B A

- N- (tGE@)her 6F Y a3Q.Z 1§\ agy Blihadrd,ahgreR] isdet adHoed® | @d\R, are
of clains 1-29 wherein e is zero. 31. The synthetic

pept MIPoBtHe of claim29 wherein c is 2. -136 WO
2008/ 060552 PCT/ US2007/ 023874 32. The synthetic

pr%@ﬂ%h AGuRIHAC whbn YW 9id 8l Bhithidg Afg MoRtFish & hitmb¥fed ring
comprising two ring heteroatoms, both Y and Z are N, W is null, and -
V(R 1)(R>) is attached to Z, then -V(R)(R») is selected from the group
consisting of amidino, C,-Cg¢ alkyl-substituted amidino, dihydroimidazole, -

CH,;COOH, and -CH,C(O)NH,. and

lastly, provided that if the Y and Z-containing ring moiety is a six membered ring
comprising an S or O ring heteroatom, or if the Y and Z-containing ring
moiety is a six membered ring comprising two ring heteroatoms, wherein both
Y and Z are N and W is null, or if the Y and Z-containing ring moiety is a six
membered aromatic ring comprising a single ring heteroatom, which

heteroatom is N, then, when e is zero, R and R, are not both -H.

2. The synthetic peptide amide of claim 1, wherein G is

7\

-W-Y Z

R (V) R,
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R 1-(V )e-R2 and the Y and Z-containing ring noiety is

a four or five nenbered ring and Y is a nitrogen
W@t@si06B332 The synthetic pepti de ami de of cl ai PET/ERAN0T623874

1-22 wherein Gis -WY Z Rl-(V)e R2 and the Y and

Z-containing ring noiety is a four or five nenbered

ri ng2ndrdt andq%zstal@ndageém viithozaro, ame orfgo §9&@W§ts|q,f the Y- and Z-

PSR i Boi 6y SpiBrce ol br ek 4 Serfoered,

ri nohet@beickicirgangiety. or seven nenbered ring, Yis a
nitrogen atomand Z is a carbon atom 35. The
synt heti c peptide am de of claim 34 wherein the Y a

3.7 coﬁheaﬁymh@gc PeRifle anpdepfclpign 3 whereipdirisad &4 t%heﬁgogeﬁz?r with
The { t Y
e SHBRAOR RO Y5 2y FHENTIZ0 HGEEL 415

rin gmeﬁiBered' hetemyeptlieting mpepy wﬁeh awithckhe &f aralrig-cortaiineg rivg

1-22 wherein the Y and Z- containing ring noiety is a

si x BPEBEAPERS ASHR MBI Y ENg and both Y and Z are

nitrogen atoms. 38. The synthetic peptide am de of

4clal T‘i%egs}rn%ﬁ dfe%u?(e Bﬁaﬁ@f%k?égggqgesgggg oi ety

is a si rin
PCT/ US2007/ 023874 39 The synthetpc peptide am de of
claim 37 V\herelnthe ¢ ang Aining ring noiety

is a seven nenbered[T r Nng.
ami de of any of—W' 1-
R1-(V)e R2 and the DR Ning ring noiety is a
Si X or seven nenbere ¥Ng, Y is “Rgcarbon atom and Z
is anitrogen atonf341. The synthetic peptide anide of
clai m40 wherein the Y and Z-containing ring noiety

is a six menbered rlng ] o
5. The synthetic peptide amide of claim 4 wherein J is a 5-, 6-, or 7-membered

Re synthetic peptide
ein Gis -WY Z

heterocyclic ring moiety comprising 1, 2, or 3 heteroatoms in the ring wherein
R3 and R4 are each independently selected from C,-Cj3 alkyl, halo, -OH, -CF3,
-NH;, -COOH and amidino; and Rs and R¢ are each independently selected
from C;-Cj alkyl, oxo, halo, -OH, -CF3, -NH,, -COOH and amidino.

6. The synthetic peptide amide of claim 1 wherein G is

77N\

-W-Y Z

N

Ri-(V)eR,
and the dipeptide Xaa3-Xaa, is selected from the group consisting of D-Leu-
D-Orn and D-Nle-D-Arg.

7. The synthetic peptide amide of claim 6 wherein Xaa,.Xaa,; is D-Phe-D-Phe.

8. The synthetic peptide amide of claim 6 wherein Xaa, is D-(4-F)Phe, Xaa, is
D-(4-Cl)Phe.
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42. The synthetic peptide am de of claim40 wherein

the Y and Z-containing ring noiety is a seven
woreibesEsa2 ri ng. 43. The synthetic peptide am deCDUSENY023874

of clainms 1-22 wherein Gis WYZRl(V)eR2and

the and Z-containin r|ng noiety is an eig
Synthetigpeplide a ViRt whersisach Xaade%Pbﬁ or

I d Z

Ea?l)f?;}é\‘@%@ﬁi%ﬁn%ﬁ*&sﬁﬁekel?ﬂﬂ’%ga%}%."é“eazm de of olaim

3 Z t 6. T
165 Rl Sthetic Bifhe® affiGr. ety Phe GG B0 p- 0 ol BN

carbon atom and Zis a nitrogen atom 47. The

11SY NtTiRtsyRthe8PpéfiRle Ao aifil BiwReddin'\@Wgrei n the Y- and
Z-containing ring conprises one or nore sulfur or

oxygen atons. 48 e synthetic peptide am de of claim
35 wherein Wé*’ CH2)2-. 49. The synthetic

pepti de am de m 36 wherein Wis null. 50. The

synt hetic pepti de of claim 38 wherein Wis null.
-138 WD 2008/ 060552 PCT/ US2007/ 023874 51. The

synt hetic pepti deRafViieRpf claim 39 wherein Wis null.
52. The synthetic peptide anide of any of clains 1-51

wher @hdX8a, i sA&& from-thel, Ex%uﬁ)é&‘ishﬁing%f DEPBé @ﬁ(éﬂﬁ)lﬂl‘é of
any of clainms 1-51 whereln e is

al kyD-(25aPheT hclegentyi &1-Ada, @etptenuleba«ma é(a@; ls@eliaq:tn@ fiom the

55 e SymiAe FEBIEIPbE R fuBEe. Rl aR D 3580 RRa .
wheridrk dds-Xag, is Helect@l‘lfronNh@ Froup%tlr%]of@m& byJArg and

am di no, Cl1-C3 al kyl -substituted am dino

di hylaﬂ@ufﬁ)&mol e, DPro, D-Pro anmde, or CONH2 and
wherein R2 is H - COOH or C -C3 alkyl. 56. The
125y nt Tiet syathetp peplrleamideofaflainl hivhedm euck XaanisiRA)(A5)D-Phe.
D-Pro, DPro amde, or -NH2 and R2 is H or -COOH. 57.

13The EyeHyhektic pﬁﬂﬂbiaﬁlﬁd@m dgindf2 wherein da6h Wael € DPhe.i s
C -C3 al kyl eis 1 58. The synthetic peptide

142 OfheQfynfhlefit Bép'iﬁle%ﬁ&eebf”an‘? df S1FiBE @, 125& 13“01?&@%%&?3(&152 is

pepti de amde of claimb56 wherein R2 i
(A)(A")D-Phe.

15.  The peptide amide of claim 14 wherein each Xaa; is D-Phe.

16.  The synthetic peptide amide of any of claims 1, or 12-15 wherein each Xaajs is

selected from the group consisting of D-Nle, D-Leu.
17.  The synthetic peptide amide of claim 16 wherein each Xaa; is D-Leu.

18.  The synthetic peptide amide of any of claim 1, wherein each Xaa, is selected

from the group consisting of 8(B),D-Orn and D-Arg.

19. The synthetic peptide amide of claim 18 wherein each Xaa, is 6(B);D-Orn and
each (B) selected from the group consisting of H, methyl and isopropyl.

20.  The synthetic peptide amide of claim 19, wherein each Xaa, is (B),D-Orn,
wherein one (B) is H, and the other (B) selected from the group consisting of

methyl and isopropyl.

21.  The synthetic peptide amide of claim 19, wherein each Xaa,4 is D-Orn.
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60. The synthetic peptide am de of claim59 wherein R

is -NH2. 61. The synthetic peptide am de of claim59
woL@BestssEe is zero and R, and R2 are bonded dpeETB1097/023874

to the,same ring atom 62. The synthetic peptide am de

of claim38 wherein e is zero, RRis -Hand R, is
22bondie syinthetde psptide amidssefiadainy §, wdherin aachdf ane éngelactedArom

63. The synthetic ide am clhai m 39 wherein R
o e Bl Tt REBE DS TR BhEE OB T i mer G- 3
al kyl , di hydroi m dazol e, Pro Pro am_ de, . or

23, coNe sypidretmRentidg ag“‘i‘%"fz“g‘@ Zndhegein %acghga%l@. selegied from
synt . oy 3 a A . g
oo EEdofip RO of B At Aot A &8 ISDEDR, Bnd herdh ()
am deHoMe; iRri on BB wherein the Y and Z-containing ring
nmoiety is a five nenbered ring, e is zero and R is

24: COOrhe synhBtid\peptide @MAGOSnh y RE L2 PO/ Viheddd 6 is66. The
synthetic peptide am de of claim1l wherein Gis -WY Z

RI-(V)e R2 and Xaa, S Dphe, Xaa2 is D-Phe, Xaa3 is
D-Leu, Xaad is 8- MWD Onz wherein (B) is -H nethyl,
or isopropyl; furthe ein Wis null, the Y and
Z-containing ring noiefy\is a six or seven nenbered
ring, Yis a nitrogen pat e is zero, R is -NH2,
ani di no, Cl-C3 al kyl, Ellt(ggll{aq kyl - substi t ut ed
am di no, di hydroi m dazole, D-Pro, or D-Pro am de, and
Re iadWdsnulbooH, 67. The synthetic peptide anide of
claims 1-23, wherein -WY Z R -(V)eR2 is selected
25. r oriThetsyndpetic pepiiviasimide efcangyfof clamN]-2@rwherei@@ isN' ~N
\NSjNS VN --\ NH -\N NHZ / \NNTrO\N N N H\
N

-W-Y Z

X

R-(V).-R,
and W is -N-(CH,), with b equal t0 O, 1, 2, 3, or 4.
26.  The synthetic peptide amide of claim 25 wherein b is zero ana Y is C.
27.  The synthetic peptide amide of claim 25 whereinbis 1 or2 and Y is N.
28.  The synthetic peptide amide of claim 27 whereinbis 1 or2 and Y is C.

29.  The synthetic peptide amide of any of claims 1-22 wherein G is

77N\

-W-Y Z

Ri-(V)e Ry
and W is -N-(CH;).-O-.
30.  The synthetic peptide amide of any of claims 1-29 wherein e is zero.

31.  The synthetic peptide amide of claim 29 wherein c is 2.
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ONHO Na\W\N1~-CHN~ N\ N HN- ONH-140 WO

2008/ 060552 PCT/ US2007/ 23874 N NH NH2 _ \N No \ OH
WOR0BI06SBIOH Nit, ¢ NHNH N H ,, OHN\ |\p " BEH/NS200H023874

~Np "-N~~ NNNHH (OH pH N- Na N O\\,-OH OH NH ONH N

C N/ / N°" N N\ Na\NNHO-~-Nand 68. The
3%y nt Rleg $yatlséis peplideamide obavodlHms tlo22awheren Glisai ns

1-67, which is a selective Kappa opioid receptor

agoni st.

-W-Y Z

X

Rl'(v)e'RZ
and the Y and Z-containing ring moiety is a four or five membered ring and Y

is a nitrogen atom.

33.  The synthetic peptide amide of claims any of 1-22 wherein G is

7N\

-W-Y

N

R-(V)eRy

N

and the Y and Z-containing ring moiety is a four or five membered ring and Y

is a carbon atom.

34.  The synthetic peptide amide of claims 1-22 wherein G is

77N\

-W-Y Z

X

Ri-(V)eR,
and the Y and Z-containing ring moiety is a six or seven membered ring, Y is

a nitrogen atom and Z is a carbon atom.

35.  The synthetic peptide amide of claim 34 wherein the Y and Z-containing ring

moiety is a six membered ring.

36.  The synthetic peptide amide of claim 34 wherein the Y and Z-containing ring

moiety is a seven membered ring.

37.  The synthetic peptide amide of any of claims 1-22 wherein the Y and Z-
containing ring moiety is a six or seven membered ring and both Y and Z are

nitrogen atoms.

38.  The synthetic peptide amide of claim 37 wherein the Y and Z-containing ring

moiety is a six membered ring.
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69. The synthetic peptide am de according to claim 68,
havi ng an EC50 of |ess than about | OOnM 70. The

wa@yesletssz pepti de am de according to clai m 69PCTrES1007023874
an EC50 of less than about 1OnM 71. The synthetic

qpepti de am de according to claim 70, having an EC50 of
39 essThe syathetip pentide apngde ofxclamhd’ wherereibe & Hrld-comiapiesang

accordi ng ' ing an EC50 of less than
abou#lgi&%égﬁﬁfé%%ﬁ%gd Q@%t hetic peptide am de
ccopding.ta claim 68 erei.n. the 0 for a.

4G o gatha ieric peptids amids Lany O SIS { 27 Yhetee G ite EDS0
for an anal gesic effe -141 WO 2008/ 060552
PCT/ US2007/ 023874 7 synt heti c peptide am de

according to cl ai 'rW? crein the ED50 for a sedative
effect is at | east abowtXthirty tines the ED50 for an
anal gesic effect. 75. The nt hetic peptide am de
according to claim 74, Rat¥)ekn the ED50 for a
sedative effect is at |east about fifty tinmes the ED50
for #a (BOY HEAF-6orrhihBGlring iRoiethiS a SKdeldrCmp@Béred ging, Y is
am de according to any ofg claims 1-68, which exhibits
a | oergbommaipingandidisa NiIeLeT atget i on. 77. The synthetic
pepti de am de according to claim76, in which the

41dur afhexyndfetic aeptideramide of clhiead® wabweit th 0Wamaf Zwantaming ring
efficacy at 3hrs post adm nistration of 0.1 ng/kg of
t he TPREHEA;SE BSWSF‘G@”&‘& de. 78. The synthetic peptide
am de according to claim77, in which the duration_of

4%ct i Bie syathetic peptide amyde of dlaiog 49 wheseimihg Yot £-geptaming ring

3h - }, i .on__of 0.1 ng/kg of th
syLtsrﬁlgg?}%:m%gg{{&d@gé%&gggngg. The ggntge?i c pgpti de

m accqording tp claim 78, in.which the dyration of
adicy | B atiepc ploree e Bt dont st AR PIG oy o
3hrs post adm nistratj of 0.1 ng/kg of the
synthetic peptide @I 0. The synthetic peptide
am de accordi ng to chai 9, in which the duration of
action is at |east ab 95% of maxi mum effi cacy at
3hrs post adm nistration ‘of 0.1 ng/kg of the
synt hetic peptide ani d&-&2%Ra phar maceuti cal
conposition conprising an effective anmount of the
synt firf the YpsidtZ-dentainirgerirgf maieyy i9fan elght Aenibefed ringd a
pharmaceutically acceptable excipient or carrier. 82.

4d’he Phagymfetid bepide HATPOLERIND A3 Vhefidy T 8 hitkdpeh aloth AMEZ is

syntheti'c peptide
a carbon atom.

45.  The synthetic peptide amide of claim 43 wherein Y and Z are each a nitrogen

atom.

46.  The synthetic peptide amide of claim 43 wherein Y is a carbon atom, and Z is

a nitrogen atom.

47.  The synthetic peptide amide of claim 35 wherein the Y- and Z-containing ring

comprises one or more sulfur or oxygen atoms.
48.  The synthetic peptide amide of claim 35 wherein W is -NH-(CH3);-.
49.  The synthetic peptide amide of claim 36 wherein W is null.

50.  The synthetic peptide amide of claim 38 wherein W is null.
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am de is present in an anmount effective to treat or
prevent a manmal for a kappa opioid
WO e@8/060352 associ at ed condition. 83. The phar neaR€UsaY/023874
conposition of claim82 wherein the kappa opioid
receptor-associ ated condition is selected fromthe
5lgr ou’B‘lecS(YﬁEheQ@ perjidsfanyde af clainn?9 wheastn Wnis npHuriti s,
edema, ileus, tussis and gl aucona. 84. The
5hharHiecuthetapepaleposit obanyad ebriohs A ep 1t wherkiaiens 8dro.
further conprising a conpound selected fromthe group
53;0NnsTlsd dyhthetit papridepintitd€lof @nycsroiamk NS 1dwheét8in e is 1 and V is Cy-
anti depressant, an anticonvul sant, a neuroleptic, a
cort¢zdk¥leroid, an ion channel blocking agent and a
non-steroi dal anti-inflammatory drug (NSAID). 85. The
54 har Hiscounthietialpepoleposide phelaiarscBr ati S3gwhereul ailynosaof Ry and R,
wherein the cannabinoid is one or nore of the
cann‘éﬁh{;{o&“%’%ct ed fromthe group - 142 WO
2008/ 060552 PCT/ US2007/ 023874 _consi sti ng of,
5% et r ErgynHetip Rapsidsmiderpicslaims Sgee davhereiiRads -H, -OH, -NH,
| evoRaib 0 ri api I and
savi tex.ﬁggf bi‘ﬁle ﬁﬁgﬁ%lg’eg |é g]?%pg%ur?%%tg%tﬂ%%ﬁaglgbor di ng
t o cdibdroBdidasdis e Pro, Thero anide deC@NHaahd wheeal Reisel -
fromthe graqup. consisting of m pram ne, desipram ne,
tri n?@pﬂﬁoﬁg,l'%l%lﬂfl-i ptyline, nortriptyline,
amtriptyline, doxepin, clom pramne, anpxapine,
5@rapr Bhd syinghetic peptidsdoride o‘bdpm@ég viereyeR) kf-Hy DhBro, D-Pro
fluoxet, ne, rtra i.ng, p tine, cital opram
fl uvwlgﬁi?{éﬁﬁéﬁg%f ﬁeo,r_%{]det?(lgzwone and m rtazapi ne.
7. TJhe armaceutical, conposiii on acgar dj o.claim
5Ba. ThePBIRIC REDUn Srte PERGR S Bherpt ¢ Tof helgpief s 1
selected fromthe group consisting of alfentanil,
5&| phhs vathetic paptidecamide abclamn aduhstsime s 268br enor phi ne,
but or phanol , codei ne, conorphone, dextronoram de,
5% ext Topsyogety phptids, anide of ¢laan 56 whrreipR; se;COOH.
di hydr ocodei ne, di hydronor phi ne, di phenoxyl ate,
6@l pi Presymehetid prptidecamide of cleinh 69 ehteein Reis -NH,.
et hyl ket azoci ne, et hyl nor phi ne, etorphine, fentanyl,

6 hy dr PROS@RRtic pepti U Ehidb 8N Elaink §9 MBeiklO Rezero and R| and R, are
| evonet hadyl, | evorphanol, |ofentanil, |operam de,

i neplerdgdl dueqthetoriheisame ringy@pmazi nol , net hadone,
nor phi ne, nor phi ne-6-gl ucur oni de, nal buphi ne,
6al oThhsymehetiaipeptidsr gphide of claox §8 ederedn e exaermRahord and R, is

pent azoci ne, phenazqci ne, phengperidine, piritramde,
pr op€?"éiﬁﬁj HHF?}B'OB‘? ,r“]'géﬁ‘i”f‘@ﬁfaﬁ?ﬂtlt? %suf ent ani | ,
tilidate, tonazocine, and tramadol. 88.

. . . 88, The
6bhar hegvthetigipepiitarmide pbrlair 88 e Roisc Amidine, C1-Cs alkyl
wher §lpRitufd MRANNB, £ alkyl, dihydroimidazole, D-Pro, D-Pro amide, or

-CONHj; and wherein e is zero and R; is —H.

64.  The synthetic peptide amide of claim 63 wherein R, is -H, amidino, or methyl

amidino.

65.  The synthetic peptide amide of claim 33 wherein the Y and Z-containing ring

moiety is a five membered ring, e is zero and R is -COOH.
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one or nore of the NSAIDs selected fromthe group
consi sting of etofenamate, necl ofenam c acid,
waoredoaioenssz aci d, niflumc acid, acenetacin, anP@nas2007/023874
ci nmetacin, clopirac, diclofenac, fenclofenac,
fenclorac, fenclozic acid, fentiazac, glucanetacin,
66. s oxBigaynthetp aemidgamide of elainni evhgeainiG ihapr oxi n,
oxanet aci ne, progluns;ach, sul i ndac, tiaram de,
tol netin, butibufen, 7 fenbufen, clidanac, ketorolac,
tinoridine, bucloWcYacidZ carprofen, fenoprofen,
f1 unoxapr of en, ibupré&eﬁg;ibuproxanl oxapr ozi n,
flurbi profen, piketoprofen, pirprofen, pranoprofen,
protizinic acid, tiapr®&N)sRacid, etodolac,
mepirizole, clofezone, feprazone, nofebutazone,
oxyphj t nK, . S S :
pyr anHgIn}iP i %Zlggﬁl& R?Q?P@o‘%é@g{ ’]I%iDagcQ)'l?’%Ao Lljst%%)ﬁg,om’
aspi whdrein (BN Vb ahdtigg Norrisoptopyl uftirthed whéreindWsgthull,ghe/ ¥aind
“salicylate, nmesal am ne, 1-naphthyl salicylate, .
nagné&sPRiaingg jieg/majcsy isdl b phsey ek megperedyingnY dé a nitrogen
sal s te. I zZi - QrOXhC ' [ -
o b e A IR S8 st
200841, dihydibitifdae6lé/ D88, st D-Recimide nadenis H or -COOH.
s- adenosyl net hi onj ne,. 3-am no- 4- hydr oxybut yri c aci d,
6Tani xBaG §ymthetip gapfidenmide gt dpigivel -2 a¥saeBnes, cronol yn,
di fenpi ram de, ditazol dr oxychl or oqui ne,
i ndomet haci n, ket aprdfen, X6- met hoxy-2- napht hyl acetic
aci d, guai azul ene;"hete ogylic am noal kyl esters of
mycophenol i ¢ acid an vatives, nabunetone,
ni mesul i de, orgotein, oxaceprol, oxazole derivatives,
paranyl i ne, pifoxime, Rd¥hsRptuted-4, 6-di-
tertiary-butyl-s-hydroxy-1, 3-pyrimdi nes, proquazone,
t eni igaplected frorotE BTaMEonsignefxi b. 89. The
phar gqaceuti cal conpositiqQn.according to claim 84,
wherejn |t antidepressaﬁt isﬁa D2 dopanine\r cept or
ant ago bected fromthé p consistinyg ofy,
donperi done,onrret acl opr anmi de, | evosul piride, sng!ride,
t hi et hyl perazi ne, ziprasi done, zotepine, clozapine,
chl or promazi ne, acetophenazi ne, carphenazi ne,

chl ogpyat hi xene, fluphenagimne, J-oxapine,
nesorPﬁgk hédﬁ he )

-Re, nolindone, QgLﬂ zi ne, pinnziﬁ:,//:«—{'qH
pi per azine, perchlorp Fazifhe, thioridazine; NH;
t hi ot hi xene, trifluoperazine, triflupromazine,
pi panper one, anperozi de, quietiapine, nelperone,
renoxi pri de, hal operi dol, [ ri done, ol anzepi ne,

;
sertin Ie,éapd prochl or pera . 90. The W

phar ngce ti\iﬁ conpositio ording to clai m84, 'm
wher ei rthe'~<€orti cost er oi ) sel ect ed fron1th@“§roup
consi sting@ of nethyl predni % °

i S
| 8%e,

LA @}@ CLD
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bet anet hasone, hydrocorti sone, prednisol one,
corti sone, dexanethasone, prednisone, alclonetasone,

w@bk@bet@snl , cl ocortrol one, desonide, desoxi NBCEHES007/023874

di fl orasone, fluoci nol one, fluocinonide,
flurandrenolide, fluticasone, floronethal one,

hal ci noni de, hal obet asol Yy tegy ednol, nonetasone,
predni carbate, and triancy afle. 91. The

phar eutd cal conposition acto i ng to claim84,
mhergfﬁjzh_ M8n channel bl ocki agent™-sysel ecg ed
from tte up consisting of amazept

zi conot i devand ketanine. 92. A hod of binding &
kappa opioid receptor in g mammal, the nethod
coanhfing adninistering'T%~fh@~gannal a conposi tg on
conpri m effective amount f\i synt hetiy\%hg de
am de m? to any of clainms 1-68% 93. Thg ngthod
according to claim92, wherein the mamual is a hunman.

94. A nethod of treating or preventing a kappa opioid
receptor-associ ated di sease or condition in a mamml,

t he ;reggﬁ'd gonpri si ng adm'uj\%\eringtothe > WO
2008/ PCT/ US2007/ 02887 =®m’al in need Lof
a conpositPbn conprising an &f tive anount of aon

synthetic peptide am de according to claim1l. 95. The

met hod acgording to claimQ4, wherein the.m | is a
hunan. 96{?]%? met hod ac¥orndi g to cl ai wher ei n

t he kappa opiyi @ receptor- g ated condiiti®n is
sel ected fromfhe group consi sting of pain,

i nflammation, pruritis, edema, hyponat rb@g, 0
hypokal enia, ileus, tussis and gl aucoma~3%A The

met hod acterdi My be cl aiq 96, jwherein the eg§§"is
sel ected fkg [Re group 0 sting of neur thic
pai n, somatic Qg}n, viscégigfgﬂin and cutanedys pain.
98. The ngethod according to claim96, wherein the pain
IS selecteE;D;o e grohﬁzgfo sisting sf~aJthritic
pai n, Kkidn i pai n, &R@ cranpin
dysnenorr hea, onetri osi s, h‘é'pepsia, p Q}P%urgical
pain, post medical proceduré pai Mcul ar Pai n,
otitic pain, breakthrough cancer pain and pain
associated wwth a G disorder. 99. The nethod
according to claim98, wherein the surgery is pelvic
| apar oscopy, tubal ligation, hysterectony and

6& hol BwysyndetopeptideGmidh acorstingth axyadchiimg 1167, whichns 98,
mhere&n.th ' rocedure is selected fromthe

nmedi cal
gr ouly eggﬁgﬁgw%%m@p rg‘iﬂp&ﬁg%r&fy, cyst oscopy,
691Y SUBROSAERYic PBtide amide according to claim 68, having an ECsg of less

than about 100nM.

70.  The synthetic peptide amide according to claim 69, having an ECsq of less
than about 10nM.

71.  The synthetic peptide amide according to claim 70, having an ECsg of less
than about 1nM.

72.  The synthetic peptide amide according to claim 71, having an ECs of less
than about 0.10 nM.

73.  The synthetic peptide amide according to claim 68, wherein the EDsq for a

sedative effect is at least about ten times the EDsq for an analgesic effect.
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endonetrial biopsy. 101. The nmethod according to claim

98, wherein the G disorder is IBD or IBS. 102. The
woredokoehsazcordi ng to claim 97, wherein the neurOpasivT023874

pain is selected fromthe group consisting of

trigem nal neuralgia, magraine, diabetic pain, _viral

T4pai nThecsyathstin eenij antide ecsarding 1o cAgimn Fetvheteat the Bl fara
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83.  The pharmaceutical composition of claim 82 wherein the kappa opioid
receptor-associated condition is selected from the group consisting of pain,
inflammation, pruritis, edema, ileus, tussis and glaucoma.

84.  The pharmaceutical composition according to claim 81, further comprising a
compound selected from the group consisting of an opioid, a cannabinoid, an
antidepressant, an anticonvulsant, a neuroleptic, a corticosteroid, an ion
channel blocking agent and a non-steroidal anti-inflammatory drug (NSAID).

85.  The pharmaceutical composition according to claim 84, wherein the

cannabinoid is one or more of the cannabinoids selected from the group
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meclofenamic acid, mefanamic acid, niflumic acid, acemetacin, amfenac,
cinmetacin, clopirac, diclofenac, fenclofenac, fenclorac, fenclozic acid,
fentiazac, glucametacin, isoxepac, lonazolac, metiazinic acid, naproxin,
oxametacine, proglumetacin, sulindac, tiaramide, tolmetin, butibufen,
fenbufen, clidanac, ketorolac, tinoridine, bucloxic acid, carprofen, fenoprofen,
flunoxaprofen, ibuprofen, ibuproxam, oxaprozin, flurbiprofen, piketoprofen,
pirprofen, pranoprofen, protizinic acid, tiaprofenic acid, etodolac, mepirizole,
clofezone, feprazone, mofebutazone, oxyphinbutazone, phenylbutazone,
phenyl pyrazolidininone, suxibuzone, thiazolinobutazone, aspirin,
bromosaligenin, diflusinal, fendosal, glycol salicylate, mesalamine, 1-naphthyl

salicylate, magnesium salicylate, olsalazine, salicylamide, salsalate,

sulfasalazine, droxicam, isoxicam, piroxicam, g-acetamidocaproic acid,
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rofecoxib.

89.  The pharmaceutical composition according to claim 84, wherein the
antidepressant is a D2 dopamine receptor antagonist selected from the group
consisting of domperidone, metaclopramide, levosulpiride, sulpiride,
thiethylperazine, ziprasidone, zotepine, clozapine, chlorpromazine,
acetophenazine, carphenazine, chlorprothixene, fluphenazine, loxapine,
mesoridazine, molindone, perphenazine, pimozide, piperacetazine,
perchlorperazine, thioridazine, thiothixene, trifluoperazine, triflupromazine,
pipamperone, amperozide, quietiapine, melperone, remoxipride, haloperidol,
rispiridone, olanzepine, sertindole, and prochlorperazine.

90.  The pharmaceutical compdsition according to claim 84, wherein the
corticosteroid is selected from the group consisting of methylprednisolone,
betamethasone, hydrocortisone, prednisolone, cortisone, dexamethasone,
prednisone, alclometasone, clobetasol, clocortrolone, desonide,
desoximetasone, diflorasone, fluocinolone, fluocinonide, flurandrenolide,
fluticasone, floromethalone, halcinonide, halobetasol, loteprednol,
mometasone, prednicarbate, and triamcinolone.

91.  The pharmaceutical composition according to claim 84, wherein the ion
channel blocking agent is selected from the group consisting of
carbamazepine, ziconotide and ketamine.

92. A method of binding a kappa opioid receptor in a mammal, the method
comprising administering to the mammal a composition comprising an
effective amount of a synthetic peptide amide according to any of claims 1-68.

93.  The method according to claim 92, wherein the mammal is a human.

94. A method of treating or preventing a kappa opioid recepior-associated disease

or condition in a mammal, the method comprising administering to the
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mammal in need thereof a composition comprising an effective amount of a
synthetic peptide amide according to claim 1.

The method according to claim 94, wherein the mammal is a human.

The method according to claim 94, wherein the kappa opioid receptor-
associated condition is selected from the group consisting of pain,
inflammation, pruritis, edema, hyponatremia, hypokalemia, ileus, tussis and
glaucoma.

The method according to claim 96, wherein the pain is selected from the group
consisting of neuropathic pain, somatic pain, visceral pain and cutaneous pain.
The method according to claim 96, wherein the pain is selected from the group
consisting of arthritic pain, kidney-stone pain, uterine cramping,
dysmenorrhea, endometriosis, dyspepsia, post-surgical pain, post medical
procedure pain, ocular pain, otitic pain, breakthrough cancer pain and pain
associated with a GI disorder.

The method according to claim 98, wherein the surgery is pelvic laparoscopy,
tubal ligation, hysterectomy and cholecystecomy.

The method according to claim 98, wherein the medical procedure is selected
from the group consisting of colonoscopy, cystoscopy, hysteroscopy and
endometrial biopsy.

The method according to claim 98, wherein the GI disorder is IBD or IBS.
The method according to claim 97, wherein the neuropathic pain is selected
from the group consisting of trigeminal neuralgia, migraine, diabetic pain,
viral pain, chemotherapy-induced pain and metastatic cancer pain.

The method according to claim 96, wherein the inflammation is selected from
the group consisting of rheumatoid arthritic inflammation, osteoarthritic
inflammation, IBD inflammation, IBS inflammation, ocular inflammation,
otitic inflammation and autoimmune inflammation. |

The method according to claim 96, wherein the pruritis is selected from the
group consisting of atopic dermatitis, kidney-dialysis-associated pruritis,
ocular pruritis, otitic pruritis, insect bite pruritis, and opioid-induced pruritis.
The method according to claim 104, wherein the atopic dermatitis is selected
from the group consisting of psoriasis, eczema and contact dermatitis.

The method according to claim 96, wherein the ileus is post-operative ileus or

opioid-induced bowel dysfunction.
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107. The method according to claim 94, wherein the synthetic peptide amide is
delivered systemically or locally.

108. The method according to claim 107, wherein the systemic administration is
selected from the group consisting of intravenous, subcutaneous,
intraperitoneal, intranasal, buccal, inhalation and oral.

109. The method according to claim 107, wherein the local administration is
selected from the group consisting of topical, iontophoretic and by transdermal
patch.

110. The method according to claim 96, wherein the edema is due to congestive
heart disease or syndrome of inappropriate ADH secretion.

111.  The method of inducing prolactin secretion in a mammal, the method
comprising administering to the mammal a composition comprising an
effective amount of a synthetic peptide amide according to any of claims 1-67.

112. The method according to claim 111, wherein the mammal is a human.

113.  The method according to claim 111, wherein the mammal is suffering from a
condition selected from the group consisting of insufficient lactation,
inadequate lactation, sub-optimal lactation, reduced sperm motility, an age-
related disorder, type I diabetes, insomnia and inadequate REM sleep.

114. The method according to claim 96, wherein the synthetic peptide amide is co-
administered with a reduced dose of a mu opioid agonist analgesic compound
to produce a therapeutic analgesic effect, the compound having an associated
side effect, and wherein the reduced dose of the compound has a lower
associated side effect than the side effect associated with the dose of the
compound necessary to achieve the therapeutic analgesic effect when
administered alone.

115. A method of treating or preventing a neurodegenerative disease or condition in a
mammal, the method comprising administering to the mammal in need thereof
a composition comprising an effective amount of a synthetic peptide amide
according to claim 1.

116. The method according to claim 115, wherein the neurodegenerative disease or

* condition is a disease of the eye.

117. The method according to claim 115, wherein the disease of the eye is a disease

chosen from glaucoma, macular degeneration, retinal ischemic disease and

diabetic neuropathy.
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118. The method according to claim 115, wherein the disease of the eye is high
intraocular pressure (IOP).

119. The method according to claim 115, wherein the synthetic peptide amide is
administered topically.

120. The method according to claim 115, wherein the synthetic peptide amide is
administered as an implant.

121. The method according to claim 115, wherein the neurodegenerative disease or
condition is chosen from ischemia, anoxia, stroke, brain injury, spinal cord
injury and reperfusion injury.

122. A method of treating or preventing a cardiovascular disease or condition in a
mammal, the method comprising administering to the mammal in need thereof
a composition comprising an effective amount of a synthetic peptide amide

according to claim 1.

123.  The method of claim 96, wherein the kappa opioid receptor-associated disease

or condition is hyponatremia or hypokalemia.

124.  The method of claim 123, wherein said hyponatremia is associated with heart

failure.

125. The method of claim 124, wherein said method further comprises intensive
diuretic therapy with a thiazide diuretic or a loop diuretic or a potassium-

sparing diuretic.

126. A method of treating or preventing a water-retaining condition comprising
administering a therapeutically effective amount of a synthetic peptide amide

according to claim 1 to a patient in need thereof.

127.  The method of claim 126, where said water-retaining condition is selected
from the group consisting of congestive heart failure, liver cirrhosis, nephrotic

syndrome, or hypertension.
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