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gastrointestinal diseases has also been extensively
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D-homophenyialanine, and p-(E)ll-Ala, wherein each
(A) and each (A") are phenyl ring substituents
independently selected from the group consisting
of-H, -F, -Cl, -NO2, -0H3, -CF3, -CN, and -CONE,,
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V is CI-C6 alkyl, and e is zero or 1, wherein when e is
zero, then V is null and R.3 and R., are directly
bonded to the same or different ring atoms; wherein
()R1 is selected from the group consisting of -H, -OH,
halo, -CF:,, -COOH, C1-05 alkyl, C1-C6 alkoxy,
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provided further that when the Y and Z-containing

ring moiety Is a six membered ring having two ring
heteroatoms, both Y and Z are N and W is null, then
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(E)0-Ala, D-Leu, (a-MOD-Leu, D-homoleucine, 0-Val,
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amidino, C1-05 alkyl-substituted amidino, aryl,
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tedeoRy it GBS ETB BESAAN Sdbbtcdd o
“HeteocciibiscaptioAdany artikf B dotibiy stbstittifageons
aketitini g l0S it 6 itSd Ndepeharitydehio e A-FFOME RiGigs to form
agdkyk. C1-Cs alkoxy, oxo, -OH, -Cl, -F, -NH2, -NO2,
N, - Q@ and amidino. The moieties R' and R"
are each independe H, CI-Ca alkyl, aryl, or
heterocyclyl. Alternétively, 12' and R" can be
combined to form a“4z.te’8- membered ring, which

%&gu'@ ORtionRlY: substiliad, sinaky.an eyt noiety
g% %@J&%@e@%%%gﬁ&igégﬁ z;mg;mwm cach

mgeﬁ?[ﬁeﬂ%}’ CI.QﬁXI H we er ﬁ%rb tgx%teroc %:c rfhﬁnme 231 I1aa sxx seven or
c‘é*fﬁ@?ﬂ?‘lﬁ?%@b‘ffé?é@‘éﬁéﬂ%éﬁfﬁ‘ﬁéﬁ e ﬁ‘S‘“S e
wh@ @D Ngrp@'etg ka.g SN P%ﬂcftjf M, then the
rinf30DHs {@ORMIca second alternative embodiment,

(othe mairtiesR{ are-R2! iaker) ibgethesean:fonzant: 1,
sRPHRRALY substiteieds 4ul@ SrMRMbatea-Hg 1BFAQYELIS same
RRNGENGliG.QE bicyclic ring moiety which is bonded to
{0?6@?3 ﬁtﬂ éqnfm altema%ve em %ﬁm Ct(s) rt}mlzl ngﬂﬂg mgng tM 1can

ternative em ojeties
bagh eF'%‘E"F&%%‘i"FBbe‘fth‘wafﬁ ASRgI& nr%tb %&%m%@

angiisoy Caheptrrubitismer g mibrety rf"ﬂirﬁlf%hmmdﬂ
Proptign &y Syl 4 ltd-8-fHe fbsrad HdtbrBe EREOR
SCHRYGMIOHRYNBAORIOR . Sph@ Mt RICtirein[0ORhaila sfhssitked
naernativermbadimentdeuneietiogd 2bsangFidependently
HRkandogetheLwiir luo.RsNexe-adjagent-NAg-AoMS, -
cO5NG. Y AR, THRONIRIRIRGING azragaam&eméanmm Gy alkyl,
optlgetcméc?vbj;gr&gg g:l 4RIO c?R ebc%r%d ela?t rocyclogs
onoc icyclic fing m0|et fused to t
me/“t’:%‘?ft‘ﬁiﬁ RO RATA ﬁﬁ?f@f@“ %ﬁa?n O] T o e B
inghpenapptioiamy S stifirted B, §-Calkons, BRfb-NH -NOx -

CN, -COOH and amidino. The moiety R can be any of -H, amidino, singly or doubly
C-Cy alkyl-substinuted amidino, -CN, -CONHg, -CONR'R", -NHCOR/, -
S50;NRR", or -COOH.

{00221  Inasecond aliemative embodiment, the moieties R, and R, taken together

can form an optionally substituted 4- to 9-membered heterocyclic monocyclic or



membered heterocyclic ring moieties comprising R1

and R2 can be singly or doubly substituted with

substituents independently chosen from Ci-C6 alkyl,
bicyclic e GOAkMY ioRtinallY, SHRSHEIRL RPEEY! . QX ccing ring
moiety. -Cl, -F, -NI-12, -NO2, -CN, -000121 and amidino.
{0023] Furthes, tdendhey ancddreania Moigitng, MoIRIYaRf: together
with a sfgtemin@akdis afsix Orseévensmembereddingthatiias aptionally
substitutesi efleSriny hete hoatontiand edstyerbytheni2kicanrot
[0024) pe -4, fand Ravane Rbaienotbothiels RoOREIVAenogether
with OOy ACPILS AR 6 i) ORI RN aRTPIS cpan form an
‘f’fj‘e‘;“tﬁu%ﬁﬁ]éﬁ%gggﬁ PG T AEH e arectill fir <t rine moiety
[0025] ete O ermnlﬁlls ngﬁ% g%ﬁ?ge(/gowﬂo:i%ln C!su%startge?':l a%]d W s 7 and 9-
memberdd L‘ted'] tL ?1}?%'0816 ics cc)ﬁpli’smo IS a ed Osqn y%r doubly
%ubsﬂ[ul@t%%ostt %t&gﬁpl d QJ&Wecrhe%éﬂdﬁM'@ @r%&ql -Cy aikoxy
optionall CQRAIRRS K& 152860 thenRnandiR2 n@g Phidino.
Further, ~Hled-astly, M@Qaﬁﬁ&&g&@g'w@eigh@in@ﬁﬁ%Clai@r!lo;tlp%r seven-
1nemi}€r@)2@hﬂ@$ ardgwhien aadds, Rxd-eu afidaMe Dl be -OH,
and R, ath8pna}amboanHot be 6-(B)2a-(B)D-Om. [0027]The
[0026] disclbberdhalsanprovitesia sefoctive kdppalopioidix-membered
ring in WO RGBS (It anyesblPréfE el tosiereihW is null,
then the Q@%}ké‘&dﬁ%&éﬁf&i‘r@%\ 158 BPSiAsTy s B Régspeser under the
fﬂregomgag P v ich o S Y B At of i when X
is D-Nle %z%ag fénnééba éBS)é%é‘"d 65‘16 &n ﬁﬁﬁzé?-ll-ﬁléor {eMe3D-Leu, then

Xaay cann é)
(60271 dQ (iﬂsug%c su?eplisovi)q‘aev%eaﬁ ph I;LTt]]aC Uté?a opioid, receptor agonist

(;ntcrchaﬁ: %R%MJ& t\é"'ﬂé?ﬁ;"é‘?'&’ a‘%e%y 5 (R L% as 4 kappa
agonist} @%&l@@a@@ﬁﬁ@t;@% Q%H&ngl?%gh@d%ﬁggwgse&ég&%@&’ Sb}iwe "
[o0z8] accepitalie:dilientsexsipient PreaHiRE.kO028ALMES, which
includes seQandaspett sihierefisinMidad addharmaceutioal acceptable
diluent, sgdpigpositiaecomprising an effective amount of the

10028a] syntheticspeptideamitiecas definied abbveranad@l composition
comprisigghair EBEitany acheprabitcexeidiemior calviierd above and a
pha”““l@@ﬁ%ﬁiﬁ??%%%’ﬁ@bé’c‘ta‘"fﬁére is provided the use of
00280} ﬁfﬁ@fb&gbe pﬁﬁ@ S s e ed a5 e o Pptide amide
as deﬁned abev 01 UCI’ m%z ﬁfé 8f a 1};ﬁ% Ex}%ﬂ; ﬂ;{ethﬁ_ g&a[?ﬁ%tn&revemmn of

a kappa 101{f rece %or as oct te disease or ¢
pp 5 &“{ egrf

[06029 rev/glncty Qdead 1989 0919[!0 Al ar_preven mo aq(a a opioid
1ecep1]ol g;!;%&@é@ Q{sé%%‘q}l'%nﬂ?t@n”}ﬁ”%”lﬂ sz \j I mcthocli)p mcrudes
admmm{é@:@%’{d% l&&;m@&%@&ﬂﬁﬂlﬁg 195]152{@\/2@”&'@9[@5 amount of a
symhemlgaﬁxpa pladd reerpieiassociated:aiseasasonLRREIRR of the
synthetic ift@idnammal. hb esmethod: incliges ad prinisiemmagted
the mammal a composition that includes an effective
amount of a synthetic peptide amide of the
disclosure. The disclosuré also provides uses of the
synthetic peptide amides of the disclosure for the
preparation of medicaments and



pharmaceutical compositions useful for the treatment
of a kappa op old receptor-associated disease or
condition in a mammal. [00301The disclosure thither

pharmacRIQMIASS, & M Thod.ff tf%a&nqr&wem V%m"l(gpa kaAOPQ receptor-
asqocialegm? er r%glp&? nq%%%'lCIate |Sease orcon On Ina

ma erein a synthetic ide amide of the
ey rﬁ.n.%j?%?aﬂ S

di
opioid reCeptor-associatéd ase or condition i a mamm ereis a sHﬂhatlc peptide

a

U opioid & onC,ist analgesic coin odnd todf
1sclosure is minisierad, awit e uced dose of @ mu o 1d 610011151
egg eutic analgesic e fect,“the mu opiol oSt

o é(i 2 m Of.l ta{J/euttc ana] es: OCIgféd Slgé opmld agonist
s R e e B PSSR gee‘:br@&“é%’yé%%&%ﬁ depression,

sdaion G POy S TR RN, Oh Bt e
dependengiy P OKJIHPRb e A B REpEITEN LS, BhAPRRIRABH. s
ompouRdTPBIGE PGB ETE Pt thip bpitTa et Afilgascte side
ertects A BSOUHY BoTRInRIIEraRr BY S BB fgRRpd necessary
10 achievs MK GISHEE SRIE°SrreRs b tHe skieretrectgione.
(09311 assotiatid With AFereysEs ortH il EpibkPagBIiisns peripheral
hyperalzgsitaliesie BoMpedrier Hétcaydaty terhthievedhis shmetering to
a mammahis ngprbities Sprtiigaisio effebtammen adrmiristeitod that includes an
anti-hypesttsrésa Do 5T edigtiosuretbttorpradd desiacfetHiodosure in a
vehicle feyftpaisdifvgterplevdming périphénalidayperalgesia,
t0032]  wher@in theltnethdeh inctudes topicadty applyng o preventing
hyponatrfeatiyhactrinsteridg by marmalrinvaeed ofithee or condition
associatetr edtmentyamedfectiveiamoaniuaf ascompositieathakre, liver
cirrhosisimethidessamianti-hyperalgesicallyrefiectiveamount-Ofncreased
vasopresg@nSynthietics peptidedamideiofdhesdisclostee Wharein the method
includes véhiglefogmulatad far iopical-application06megalor a synthetic
peptide ﬂd&ﬂ%ﬁﬂt&&ﬁkﬂ@s{@ﬂﬁl]ﬂhﬁﬁjﬁﬁt@eﬁwrﬁ:@lﬁﬁalpr&l\{l@@%@ipiem or
carrier. method of treating or preventing hyponatremia or

hypokalemia, and thereby treating or preventing a
BRIEF DEEHBEGN O5riditidHH8&8ciated with hyponatremia or
10033} hypdiakemidhovuthassongastiveshbiant faituhesifivegompounds
(1), (6), Girthidsisl Heéphyoticasyndromesidlyperteinsiofn) oring reactants or
conditiongd@magreandd prefer abiiMy herdincre dsedvRasapiessirkmoc-D-
Dab(ivDdsetiétion is @adsoriatéd)with saithdisease Ordigorde;moc-D-
Lys(Ddepghieselimthe methot Ghclude slagiminister Tt Gi@ridine in DMFE;
d) Fmoc-taem@iabannagaretical iy effeuty erameounioobhaphe-

synthetic peptide amide of the disclosure in a

pharmaceutically acceptable diluent, excipient or

carrier. BRIEF DESCRIPTION OF THE FIGURES

[0033]Figure I: Shows thergeneral scheme used in

the synthesis of compounds (1), (6), (7), (10) and (I 1).

Steps a - s were carried out with the following

reactants or conditions: a) homopiperazine, DCM; h)

Fmoc-D-Dap(ivDde)-OH or Enloe-1)- Dab(ivDde)-OH

or Finoc-D-Orn(Aloc)-OH or Finoc-D-Orn(Cbz)-OH or

Fmoc-DLys(Dde)-OH or Fmoc-D-Arg(Pbt)-0OH, D1C,

110Bt, DMF; c) 25% piperidine in DMF; d)

FCorvases MDY LA AL ArTTvrmamsea Y NIA AL DDIC LINAD Y

amide Gﬁh?_l

anal gesm co



(8), (9) and (12) - (14). Steps a - k were carried out

Wa/g%gmgpégsfollowing reactants or conditions: ) pcgusaaerozess
N-(1-Fmoc-piperidin-4-y1)-L-proline, DEEA, DCM; b)

25% piperidine/DMF; ¢) Fmoc-
S A e e LAy 2
D) EA5H el 0ST ARGE NS E O pollidine, NMP: )
dinBOP-DIRH BEOHMBE © reREimN R B hydratitePME
m)iftei .08, GRBIR BACH, ToGH din &-DivRls{)-carboxamidine, DIEA,
paimethylstifates DRUNVRHnmeiaptoethanle, DIEA,
oiRBY s NMBaK), EEALHR/ H Q0 i00 3akiaue Sikenakal
%%%ngéy nthesis of compounds
4
‘i@ﬁhowf

Ste(Pne scgen%%gg Cat[lned %lsjlg é’%’ compound 2} -(5),

reac S or con ItIOI’]S a iperiaine,
(g)D{Mz'gd 852) (14). Steps a ~ k were carried out thh lhc foI owing reactants or

cottiBore-2) NNLEmeeRsridirt-PrberbrdAEcasdk it 4cid,
pigR B EIPEDIE A M5 (e BSH Bk e IR/ fmogy -Leu-OH,
Di0-NIBS 1 epHiding pid R, 1), 30%, TEA frBBONee)H, DIC,
a0 enla-Ran HNen: AkerRocsRdpaliimonirFQH or

dlmEQICISBR ”EE@Q}@P Qﬁnef) é{ﬁ)@gnopéﬁﬁ NP TEATIS L0,
i@(ﬁ% d’l rc 3 eBY%AE)me usec;l' it} éé Is:gnlylnf sts of compounds (15)-{24).

S‘Wi%o&“ﬁ‘eﬁﬁ‘ée@ﬁ Wﬁ‘y‘é°c5°5°‘1i‘5‘|gé/i°‘ﬁ‘i§/i’|&“ g @ 3%

P EEH DM bbiﬁﬂrﬁﬁgfa?ﬂﬂ&am%%ﬁﬂ BUEAEATYBOP:
DIEAVIME FX(§) ACepinerdinr AT G- W@N&ﬁ”mﬁi g%
TRA RO R Ty BB JONNVIF B P OFOASH pidihe,
0B DN Bydek A0ER) 85%6) BE/AEL20H, [OBR8] PigtredF: g)

B SRR BLSEROMSracshin the.synthasisei onmpaumds; i)
29&%%))&«2{) _})%E?Pﬁagoferﬂ WS&%&&J&%UBWQ}MCMOW TMOF,
(ué)ialé)%\(’ % E‘Dzéjants or (i Nditons:. A FRAWEQBE A,

TFA DEN ¢ Boc B-Phe-OH, EDCI,
PYYifeRbBY: PEEHSY RIS fﬁ“e D-Lys(Boc)-0A11

OORETUFBNER Gm#wr)qﬁawﬁéww%ﬁfaﬁw o ¢-GD.
St ReRi ci RBIG: Witk cPleitERan e fousPLitRgtire 5Ok
HRonEeNrakoniatecdtiRcpRESmeRFRBrHPBoPrats 9 Ha
paaftermadrusistatianaf, By ikgrco Rponch(R)idiver s 5
mRiRVtedrdusian Rekad through a jugular vein
e@}hetﬁgur%o%ﬁgmum@cg@mﬁgmag&mg{ma
en circ
adﬁgﬁg’iﬁ 6%% % oﬁ%%%?ﬂn £ i \é\é‘god guou?ha
J“@’I‘ﬁﬁ?&fa@éﬁ’becﬁf’l;a‘ﬁr&ﬁ?(% com pounﬁ[?é) e P,
sold felatdi@ous administration of a single bolus of 1
mg/kg of the compound to ICR mice. Plasma was
sampled at 5, 10, 15, 20, 30 60, 90 120, and 180
minutes post-injection. [003%Figure 7: Plasma -
concentrations of compound (3) after intravenous
administration of a single bolus of 0.56 mg/kg of the
compound to cynomolgus monkeys. Plasma was
sampled at 2, 5, 10, 15, 30, 60, 120, and 240 minutes
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acetic acid-induced writhing assay (solid circles) and
nth%SIocomotlon assay (solid squares). [004]1]‘!3:11%2 € 23858
0Se response of compound (2)-mediated

suppression of acetic acid-induced writhing in mice

Ofen GiBNGErEHBY HIETIATERBEHEoHL (R 2iter subcutancous
aqpoaZ|ioighreel detfattsgr bl ot &) iof mice. Plasma
winechahicallhyhepsirssiti i).imd ¥ ewidolys B igesimal
pogve higatorrinfatsucpabncirelegeundhiicler akonapus
ad%@xl@aﬁiﬁg?assmmwm% Ggg)’k@taﬂhl JNGHsEH OPRBmolgus

mSAUR BRmE QIPRANREL(2) ab 03 Metkas SRl SaHAES o
comnpound (2) at 1.0 mg/kg. “* denotes p <0.01; ***

m]aenotes p <0.001 vs. Vehicle (2 éﬁ ANOVA
B$8he BT [BOAETRIGH "1 ERERY B CoMpolint

om ound
acgﬁdﬁﬁéré%fdc%%@%ﬁi%%ﬂg Bﬁ“’ﬁ%ﬂ’iéi’éﬁ"flﬁéﬂ‘fﬁaﬂ‘@é“dy (solid
sqgydbminal hypersensitivity in rats. Dibutylin dichloride

[eonyehiijecion@swasachinigtered imtibng mopstyicanthcetic
achiipRseRsHihgty mssassedibyal demiaahqeehing with
[0@4M0n EE@% fﬂaﬁﬂ%to@@oglgomm%tﬁa &H&I&E}(@Aﬁ&ypersem itivity
m{\ilt\;%{ﬁ%:zdajgl}ﬂéyné%éelr?gﬁ 90 S?r?% 6&%?11%ﬁ‘ rvgftxcle alone‘ Sol:d
circles — conépol.lc?&rcnés ne/t en uar s om%o&sr%%?at ﬁ\i?mg%(g
s o O kel

P sB0RUrEs it ButN 2y aBE T MY/kg. ** denotes PC -
(00481 ; e ORESCPECOTOODAE), A ifFrehbogfcatapns on
paANONMAdBenfasroni 844l Figired DiBigeldngooftie
veitie abefvaonnpaktae (d@Ropancieaiitisrmniycedssed by
ARLOMIBA YRGS BS IR RO LR 1@t NBIX QARG vity
i EQEEQ %qg%nmr@tﬁmsmm &(s%l,temg}obxsh i5i6: alone. el

ompoun Wlth naloxone

N éf?{!cpcdx déorn aé%ltnali%]égte T Ge co?gou?d @
0-mstE %Pé‘f‘?ﬁé%‘i%lé‘)?p\/ﬁ‘ﬁ aé‘&’ﬁ\%ﬁ ANEIRIRP <001 **
depisn fist PSR s DETRIC By DESARPIEWN [0045])As
[0¢adbd thieowdhdinckinisof e clificafieompting G ampsyretictinduced
abpepiteymidelimeanssalcompouncnehitiige nventiem
co@RTORMINGILR: farNdsanh Qb SHRIGUSORBRE with naloxone

methiodide or norBN1 as indicated.. *** denotes p < 0.001 vs. Vehicle + Vehicle (2

Way ANOV A, Bonferroni).

DETAILED DESCRIPTION
[0045]  As used throughout this specification, the term “synthetic peptide amide”

means a compound of the invention conforming (o formula I, or a stereoisomer,

_0.



mixture of stereoisomers, prodrug, pharmaceutically
acceptable salt, hydrate, solvate, acid salt hydr
fokide or isomorphic crystalline form thereof. ﬁlgﬁsé?gmms
Xaa: Xaa2, Xaa3, and Xaat specify D amino acids in
m‘ét‘%‘ﬁfﬁ‘ﬁ’ﬁ‘ﬂ?’&"’ﬁW@‘?Ff\%é’ﬁﬁﬁ?fe"ét‘é}"ééﬁé%ﬁ%ﬁé“ fugrate. solvate,
acidom pttralNo-ireot OB T e FifA § FecTo T e, Xa
Xaredimited4d it hosdcompowmds iia g iamine geidisomers
of thenocanfigurationwhereignapenified: mmkanmbie |.
cm%;@frﬁ@"x%@ﬁg ersofheninye B&lﬁ@lgﬁomm GHRROL AlSula
S S e
|
cog{t rfxt:% cﬁu‘ cenp TS5 oth [)1<a§4 PL?Xtﬁ}?’eS O?ln}our Amine ac;ds
X“ét@?%’éé%i‘?n"éi‘é‘?@f@?‘f&“ﬁ% RAUPER GG 1o mixtores of suck
steEq@TesTS O e Iy B th e Ve AGH A St T Bfures of
sterercerRatesirefer toparistires o etds e Sordéreiavagn o
onegluakroparitonset chmpaurdphwitbdds aikhd, Xaa,, Xaa;,
anEARfigati oAt aneanmeie aftheehirahreentess Kas,, amd
Xa%her than the alpha carbons of Xaai, Xaa2, Xaa3,

e‘}a Vm"LBQPH'%e\@J&’ p&fﬁﬂ%e%h«!@‘“&u@ &1@&!@ chroder

[
& Caﬂ‘}li(beoﬂglf’o téga!\ca 2?8 sa]éaI% 5a n ef‘r)é ﬁa%ls acoo]agn‘}gg'nﬂl
omenc af’ re USE efrne p ep €s herein 1s

°°%‘15§t9ﬁ?éfa*’6§ﬂ§eﬂ?d‘efé? BTN R AR s Lt C-terminus to
the/righic Sfheie P P 24iOBSIRAE KeFFIRToSRE BYE AR &dstmentorm
an¢baPentierfanT eteseimtatidn: tedeilternrts appesregwise
indiatiae Aefhamnidsthecennitudito Hirantight. s\idivet erarletter
co@MIRODAGHEF 8SIAl D ASdIS ORMETE FOIa B RO @ “D-Phe”

ik SOMEn B andine dIsQmer JorR, ke amingy, he L.
scdgid are %r 5&%9&9&&9 Re. 99}49{%&%%%&9;@%@@@&@ herein

accﬁrdlgﬁa ebhe umég%eacl > ar%oCaP 1 &n; q(rgnt}e/: rani.fft fo right: N-

he stan
‘erﬁ“?%tﬁféfeﬁf“é‘(‘ﬁ W%%'%Iﬁ fgegﬁéjcmed by the prefix
[004FL" osipedePRd™ iR RITISH I LERTE B-PHERTI ENine,
D-theoffdupmerahphieidy ianinerSiimitarye et thiadiee, and
D-iauspesiie o-bytheiprefixhas'h sg: il R et yPeptide shorter
haa e ARPERSANes e MR aceoisiTPNR Heasusktalkucine, and D-
nglg ys%ﬁ;'ﬁ'ﬂo%lmp %a&%%ﬁgﬂ%%sﬂr%ﬂg tptyrosme D-

e, termlglnu B GASIMINIS, 5‘5‘@%%9%%%5‘1’1‘!@%.3 3-
eclfi (? fd’0471 used h%[‘)egl fl-Av resents

crp % ltcac|ne “BrmEr revré“§eair11 £ %%ng)arglnlﬁnénew icl
mepg & a@i&‘:e"é‘h%i‘i‘f?"dﬁeé”f*ﬁ*&%ﬁéhé°5?8iﬁ5°|8ﬁ@j‘§?"'th%ﬁ“’ amide
repfisoly PatiD o repte s s D e Pargiiiee Wigrie Hiradde
nivgesidechalkyiorstimetyleméRghovirshread Ragm BhArg.
Similarly, D-Leu means D-leucine, D-Nle means
D-norleucine, and DHle repré&sents D-homoleucine.
D-Ala means D-alanine, D-Tyr means D-tyrosine,
DTrp means D-tryptophan, and fl-Tic means
D-1,2,3,4-tetrahydroisoquinoline-3- carboxylic acid.
fl-Vat means D-valine and fl-Met means

N rrvvaathhiAarmimas DY Dea mamsmarmde MY o vnrAalirmnAa Dea ArnvarAl A
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doubly substituted residues are independently
w g(g)gme%ﬂfgom 1-1- and CI-Cralkyl. As used herecmsmWm858

B2 means D-(NH2C1-12-)Phe, i.e., the D-isomer

of henylalanlne substituted with amlnomethyl on its
m&}ﬂ@ﬁgﬁf‘? PGENtE BEAMAT PRV s BB i p Sditay syeine. P-
IonawnipiepiprbiRshPHRe siioiriseplis Hitaere 8 getrigeq (E)0-
Apositiohe Of ithrecr it gloDe @it ivrelaristd YA frtfietstichm §)) on the
pwhich mepresentsnlRhembeseip the.phemplringdspenty!,
cySiRstitutae with vl 2hEE (W) NHgeAmsl Ae presents-
;s%'géa%mgmlﬁlutﬂﬁzs&?é& H}:c‘lég%g&%la%bon Similarly, D-

md
RS R R Rty
e EHiER) VIS T8 e A TBP OBy 1378
pogifief-isopropyl Om, wherein the side chain amino
108 up ts alkyleted>Wiihnern: idoBispy! ¢rinps f00B1ANKy|
nafRGHNS By paikancoradicakwhighgarbieal Steaightyherein the
aitaRehe s AR eyl e adkyligrnins et kasnb YD Nal means
nagm%?gbggm@@ramm@m eil? E@Qﬁ(z&cﬂﬁgﬁ fpw‘lthalene is at the 1-

CXm oggx)cp t&{l tBQ }X{] Q }'slté{ehxggrfa%ﬂ ialanine substituted
ent CCO t { CO EX ﬁﬁ%ﬁmh&? it
rﬁXe Pﬁﬁd} |1( olsubsts UEnts m \}I:cn cB t o} o, nitro,

m%i‘ﬁ’&i ’él@?ﬁﬂ%ﬁsbﬁﬁsa% Fhfgﬂ%] ﬁﬁﬂwe@@%ﬁé}mﬂé@fgﬂ and
catppxtRig- o Diss PRRG ity e Rubeny dasieariiF i pospiseiituted in
et aovsol dkevwigey! ©lzab ik FEfe fsnoralkybgyblapes which is
fiaanvingiDedwer-aRislca AUHQHEgR RO B el e S PRyl ovwer

D 3heyhiBReah G tneb salladeMenEL, fRinyl g Bikiansly (-
vBP.AkSs isreaRgeally #5ed Q-SRI SRR %e alpha carbon.
B C&W&QMLQI%P%HMQMJ m% (Wiolge] oI kﬁpggﬁmbon

utyl. and pentyl, respectiy h{he linka
[0%5:] an T 5?%3“5 S TBplc,ga?)étNSrhe ;1 ana e%l‘
D-arsipe: ?H‘ggl‘ Wf’éﬁj’é"ﬁpa ’B@%‘f?@’wﬁ@‘?‘é‘@tﬁ%%ﬁ‘ﬁ?ﬁ "€g.
suLispiR) weHes PP yda e h & etarrind Rovae: erhiltBhssyros
D-oumbitiny lpEOD-Hhy AR Ly bstit(Red- s ciras - tolysine
an06 Iadicy b-snupstib ibe diarnitlintpd galigatesitirabiiene or twoe
sub@IRMRN) BRI isesubStldRchwtD OREnRE MO RISID-Om
meQHQHQénﬂQ:Qﬁ@JWQ@WB%?&U IS DAGNIS B dGin B) ac

mesgl%;g A absegrgt and if such moiety is indicated to be
m%téache to two gzhe{ ammetg}egngym J‘n It)vy)q) othere
oGieties FrEEAnect: 3‘?J>9ropﬁe chvalent bohd: Where
D-5osti ARt PG TS BheRAT B ROt E t8
vl AN HES RGTRHE HHEOPHIHEI AT A HEBERtEPhwrguPs 2t
thotirerpvoie o). Sirtis abetis vard. RS dihB) geases of such
where the connecting moiety is specified to be null,
then the R, and R2 moietiesi€an each be
independently attached to any position on the ring.
[0053]The terms "heterocycle”, "heterocyclic ring"
and "heterocyclyl" are used interchangeably herein
and refer to a ring or ring moiety having at least one
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[0055]D-Phe and substituted D-Phe are examples of
W %lg,{,tsaﬁbm!;e amino acid for residue Xaal in Forn}lélgugmmmsg
e phenyl ring can be substituted at any of the 2-, 3-
and/or 4-positions. Particular examples of permitted
S NG ETHEN e TP LR (R o Teings
useithetes. P Ap Ao SR AR the'i Pramear bt atispive
sutmiayedeiimetmyletethr@thrervbdugivelBrit rd sicleregsvphetticular
D-PRPIeSHM BORSeHAVE AhaRgEs:to PDyRheCatialsh-he
mdARSIA A RREIN GHAG S ALY QRSN pheny! ring is
sulra (hiesy. 'Q&H@(J}%&Q”%Pwlﬁ%séﬁt}%n{ﬁfﬁbd%!&qﬁm and the

second ?@B%ﬁ XS‘S s% Qtegpan eai:u]l{J CTEd for D-

des%nﬁtm{l%é e wit SUC SU S'[I'[UtIOFIS nc

g GRS B S R EAVIBT BYTHS RERY -
isoptiy! SR OTREOt Rt e St - BOSi o2 fefhatitrersry!
g@a2 can be D-Trp, D-Tyr or D-alanine substituted by
posgphthy Hhesthinttposiiviviesidue:; XadB.canche, any
cyd RO NRPQIBERMRING Cie: hesiduenanehas faninsianeg,
cy&%pmg?l’ Rt)‘i-qlﬂmg’? SM%&QI Ip@lei grls'lgﬁnl@ M)@t chQwYﬁI
cydogcxﬁwex ﬁ@gﬁg&e QE?J%@!%Y%@R%X& HEVEIR ngwmgm

o CY Céalk cana %{O be useavma etwee:n one and
RS R Lition residue Yoaa) Earrba ARy

S*"ﬁﬁ%‘?ﬁ%‘éﬂf c‘ﬂ%ﬁ‘r‘@&a‘:aﬁ'iﬁ%" 13| ‘Pé’&é‘&é’“@&&ﬁ“é&e% 1 one
andferprben. AU G yaeis M drreih fot e Bk b Mo BtiBmiarpy and
Pagubstitbrreck i theloweratkyhopoups abviciras ongybrethyl, ©
prdiOiseivyligraupad fdternativelty. Dx-Narandiany: aiheniky!
ardRH VAR F 85I MRS LAy DB SRELSKUG A e where in the
chzlﬁs;gr}c;gmg »J'lmyc'ﬁ s leQJE}&Q%‘%‘JaQEWQIC@rQQﬁyime 1-ylL
A}ky%&mmgdq [QuR @l éaéﬁﬂ sﬂ%ﬁéﬂml% by et ac

IS0 rOLtI S,.0% met ate%f tt e a-carbon
el Ro .?Qr oS FRAVEr BB BYAAME Which can be
105 ﬁuo FoP & TSR RPN A PRI S PR BRI & hyagorety i
indicpsad 6 hitAiiBrEe AN ITOCRel d]gx%_:f:atﬁ?ghﬁﬁ%mﬁﬁnoxenes are connected
by [BOSG1@ 0 Olincks: ofmthaiinweirt Gribeomnbeii erpsagied to a
rinfROES ehiie] carters epoktel whichihasdwe, pessilfemnd Ry,
in HR(EQWHMERSIANAL SRR REFHRYS MSIUS, then the R, and R,
mo@QNAQ&@HQB@p%EE}% IQddﬂeﬁHHﬁFBdﬁﬂJﬁoﬁlﬁ%%Q the

gntr%cta LQQ@e%EoOCrQEE:Thheearoc C crm anrtl %eterocyciyl are used

stere0|somers and more sp eCI |ca as enantiomers
int cllrncgﬁ herem and refer 1o arin &or ring, moiety having at least o non
e(' Centers Inverte OI' lastereoisomers

car g AR FEEhTErE AP Te ARFLRY RH P Eehear™” ,oran

oxyashiiPY TG te e SRin ercifr S pErfCEAToB R effeaberdhe

nuphyartrerihthenberifiaeias winahefrredke eyt hrdstituents or
tetrapeptide backbone, XaalXaa2Xaa3Xaa4 are
specified to be D-amino aciékH.e., the opposite
configuration to those generally found in mammals.
Reference to stereoisomers of the synthetic peptide
amides of the invention concerns chiral centers other
than the alpha carbons of the D-amino acids which
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XaalXaa2Xaa3Xag4-W- Y R j-(V)e-R2 Formula |
%QOGO In such embodiments Xaal-Xaa2-Xam-Xa4 is
657608 PC’I‘!{IS.E 7TH023858
peptlde moiety wherein Xaai is the aming aci
at the amino terminal, which can be (A)(A")D-Phe,
hz(%%%'awwl\br@iwmﬁer,h@ﬂpw; BRTRSy EystBPERSRETees and
hdBrvedy epityitg byeinducDrplemydghptineindependently selected from
nildanBphenylplarin 6, ienr (B Ala pavitetein @ach
/M RBSLIRACRLA R RS HRG 8D UHAC HSnbered rings are
&@:ﬂs@&@t@&ﬁ%‘é 28 B@‘Hoﬂ%‘s Jﬁ!zm'l:!::’edgrllgs y@lm}n&xwg

sub mtlédx thé ja posmo \iler x’afiame rmé%lﬁ%%l?%h%?he tr Qe am%nXham
?c clob utyl, cycfopenty cycClohexyl, thlen]i’ pyridyl,

5 t’hﬁ’é’l%ﬂi'/‘l‘”grhe second amino acid in the
[0fiEta p At CRAIHCCERS i BE ShSF SR FTAS doyeand te
58 o e oG DB AN YDA B ARl rple
oM B (@ Tyl BB sAleeandDeding: o higithirds &mmieing present
maﬁﬂﬂuﬂgnm&@&&mm@eﬁba}ﬁ ‘%aadmatr BePnNIeontext of a
sz’E:BQ%né EJQ&!%L@%QFL:@:H:‘L:&% M Elgul-ge&!lt :Llaes dt lﬁaelud& the

presence of %ubl% bcm%g WT i QHII; nmlnodax%‘ngMmh are part of an
tetrap egtlde chain, Xaa4 C: & e an of the foll 0W|cpg

arzg-)i%jm fused 19) lf[?“f‘\l‘a Igu ni_iis F n g rﬁo lsatuxate
heﬁrmﬁ r@eg’ﬁ _x_%;gchgeégﬁ ﬁu]_gﬂgulﬁ !ﬂ (Fd toa non ring atom,
sl GBS BRI P SO PR £oRicE ot (030 pysgicom
SUBHE<aNTING<B g RS jor pRosiciigciegs and heterocyclyl
mblkiids A0 iNO:B(Deamins:=[yisr oliaykiep ropiemauasids rings and
b B R Rrafitd IRRRIGRIGRIGHRER. A heterocycle, heterocyclic

1% é’ﬂé{a&ﬁr& W@%@G@yg Mnﬂ&gawﬂwh can be a saturated,
pa 1;§m ngt@é ecp or a%(o% c ﬁg e%&%‘f‘g canbea heterocycle ora

tan a - Ia |no exaneac tIC a
carl ocyc e, erc xcat 0 su sttuents ti011d takcn togeth r 1o
Cis-aamino- amlno cyc O ne dcetic aci

PR QIR - &“ﬁ%&?ﬁpf’éﬁ*i?ﬁ%“&}efawef’xah%"é&%%i’e
hegertey i isiviopstq raa R ProaIsT e & h oatre 'bid. b
optirmaly aniimeeda orsaridinooycldlexefiencetierdeiesgenty
seléISuBtAMIN Gedr gUamigine oYafoliek A€ agdditAcidss
avhergit ey Beamberseparataly, Shoserdyom ol -om, -
Cla@dﬁickg 4 &(%Om&md%%bﬁbi%ﬁroﬁanségﬂhd@s of the
h%quLBsti uch @n:clz'l’uinfg ei!{E%h”e %’[@ Q%mggttﬁ é?lf &EE Or more groups
sefpcy?e%gegé SOPLOPALIEL OB & 030N (2 s,
N&mi (ﬁ?%ﬁ%‘f W‘1§° N-(CH2)b with b equal to zero, 1,
(08558 4D-Bhegpls et Bttt erimBliini@ntgoinemgno acid for
resifie(BH 2)FoPuujgithTeeobpudlrte 20 by Bvsprirdicieny thae in 3-
anBuChp@mDo dimienissis-Gf (0962 irbparticulaide, for
embodiments of the invention, the moiety in formula |
is an optionally substituted-43to 8-membered
heterocyclic ring moiety, wherein all ring heteroatoms
in the ring moiety are N, and wherein Y and Z are
each independently C or N, and are not adjacent ring
atoms. In such embodiments, when this heterocyclic
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-CONRR", -NHCOR?, -SO2NR'R", or -COON.
OOG%{In other particular embodlments V is absent
VAR RE Substituent groups R1 and R2 are dlrecﬁms}'om23358

bonded to the same or different ring atoms of the Y-
ingipner 2Lt it e TR R G AIROTHIG: [ierats) Apirrabon atom
maltemtired Sfectaol dettaiifuernbotimespricopbpayative changes
omoietiesiki-and R2taksd-togethelosan formahieny), D-Tye
«Rptienaty sthsttutestha {e:9cmed) barad heiere nysﬁuﬁﬁu[c&
D%9@%}ﬁ%ﬂm&@&%ﬁalﬂﬂgam&ﬁyﬂmm;ﬁmﬁ@.@QJQf tre
phen %(e 2 ongL.Atem 9 dtca-eé/sx?ong £reonial ?'Q% WY boTep, -

fn one aI’tICU ar em oglment e .mol tIeS

Tsf-faf B aﬂwwbawwﬂgﬁ%aﬁb“ﬁ‘aﬁ S SRR g e can be any
nogRojE e ﬁ@f@%&%ﬁ@mﬁ%ﬁﬁﬁ“&? OF Bte el Rig™ -
HimBibdey bt idodtinetifyroneesrty- ayShgé Tirepetdht
cyablibhe!)r driticLac ot Siniadpy ikrg: bty BOE 6] Ipsidue Xaz, can
beSREpthaliernat yeiaspRetnhcetai e mhod mani sid D-Har,
wﬂgﬁcm Qé%E%aW BREkRE KRR hRFWIA & SN0 ethyl

=Hing alem.Qfithe ﬁmf% &%@@mm QQ&M%%&@Q@ as,

1{‘9{1 “;anae ptloq)atl_l)xl OEUI?lcql 6(98 armne mrone aqk lated, for
erocy C rng m to orm a spiro st UC ur

exfe@{s’?pﬁe&sﬂﬁrfaoa&@fmeﬁe°é§s%? R§ Eiffoon eoup)
Merpatso dhiblenst-tied (ridifetie SeReticapil RPUHREH togikpRrand
DWithatewBoimarenad genthirrgsidtoms of the Y and

&G OoNIRBE I RO Can: ot ameptieratyers, each of
wikialitesldrta--menboredneteraslicnRaayeiRr he
o IGHEHE SN mpas;mfgﬁg%g A0tNE:eYe AL FAERNAIBIDL -+,

chngrgs] %!:q'té:{i”£0068 anrs étaﬁ:%%!i (%mersqume l)’ltS&% ereozso]:ners
ionally su St tute

R
e e T
bagihbrstitaeiis Tt petichepifP L OSBRI E LE §arsrie
co@ibu@6mtidny goptibrially substititclrphen iy stoxadsemers of
the Etrheritepthe 220 @2anticikByce D cotad other than the

L ATUEING of QOB CRTERIMRARICUIRK £RRQCHIME HiSsoisomers
or WRER NS Ys ARE £E QRLAIRIRGRNG MRIRR IS el O of

X %,e 38351 arrpse gnczp % %er &;&%tctﬂ‘]ccly 90?%(:%0%' Eg!r?mg dis or racemic
mmtu;[ees o(t)‘ %e arrr?mo acids at these positions. Similarly, reference to racemates
herein concerns a center other than the alpha carbons of the D-amino acids which
make up Xaa-¥Xaas. Chiral centers in the synthetic peptide amides of the invention

for which a stereoisorner may take either the R or 8 configuration include chiral
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when one of Y and Z is C and the other of Y and Z is

N, and e is zero, then R1 cannot be -OH, and R, and
WRBEIE Mot both -H. Further, when the Y and  F¢T/0s2007/023858
' Z-containing ring moiety is a six-membered ring that
ceriprg g e siiptr it He terarsrismintefdittb il divg gmters
in @perihannd N iszmulipsthenstiéamdiety -(V)R1 R2 is
[geatiachess{anaitipg ol annatiter thaiid. ddoreomesn ke IS
int% 85t 6 RRLa g R4 GRPHOEOUE DS shilnds ASHYounds of the
mvx}(ho%qugnir I&nﬁ%b,\# drE X&%‘]i‘n%glﬂgso)tctgx?be used or prepared

- and when Xaa3 is D-Leu or

in Qﬁl)nat ar.rg.s & grn eﬁ:br?% é Ao~ Gfég (50mp%\rx&s’\cﬁn be used or
R ersbets! e Wé%éﬁ?ﬁ%ﬁﬁ&ﬁ%@mms of
the PRI S Far SRR AP P PR RICh AT TRIRSHHiAE gaetions and the
likd@pnmalads such as the synthetic/pePiide amides described herein can be used or
p{eﬁﬁ&mma@a{){@ﬁ%aﬂm\ﬁbﬁﬁeﬁi M g0 Ms@morphic crystalline
forBi QIRRISONGLFACRMATR AU Hr g PhBEMAGE Ltigally
nyd@SSRIAR & sall AL aL6 R a8 AR . &lﬂyﬁlfe%‘én
%L% OXIQ%QA’ a|<§(? it 0%%!?:'.9 t1sct1?e| |lqeea!;1015£];|0 ?rergse’m mvention
erein Xaat Is selec e from I'OU COﬂSIStIn
ma{ ﬁs }fs)Bnigﬁons glIM)rrsxbo ese SB! nc Bu amide compo ds
et B PGB Py ISIARTHES g i e o
of th pRYDLjANERtiouh B fetrs!{ oy e A SreeBrsHfitferitipagth
amigeipgtitentsringieperderitiyusbieetedtfrion Aiesgroupms.
ThEIRSIStHagpadidescihed GdretiNEARpnéis 3or-dedmBle-folN aiR@land
carsle @R, iangwherei{Ehis salectadfap:he SrauR.

oSN SIENNARL GualabY: SYEIARRAR 2GMElREX N bention
F]Xng’)g thi epyl and thiazolyl; XaazZ2 is selected from
e

group consisting of (A)(A"D-Phe, (a-Me)D-Phe,
D-1Nal, D-2 la and D-Trp; Xaa3 is
selected fror':lkﬁj%ﬁég S%Sﬁgcgﬁé ting-of fl- Mg D-Phe,
(E)D-Ala, D-Leu, (a-Me)D-Leu, D-Hle, D-Val, and
DMet;Xaai is selected from the %*rgl?pkéonsstmg of
(B)2D-Arg, (13)2CFemarg ! (B)2DHan, c-(B)D-Hlys,
(0080} Dap seh(@@)okikys; Bl By@nDidaySsaDs Amfgpeptide moiety
wheadi 1K) Q- Aad, adid (B RnlRPidrna{ BYda-(a PO )D-Phe,
AR AMRSBHARIReA )RR 3G dscine,
D- pﬁ‘enyﬁ'\?cg’é% "F}omm'{;‘) Pn¥1r 58! iy D:%r&%%!xcvﬂﬁgﬂ each (A) and each

(A)a;ea]?naegr?ll nﬂ(-)g 5u smuel?s? Ic?entkclgec’teéi ——H -F, -Cl, -NO;, -

erdiNEacetc a

Ty A N RtORyTEHEXAME SR Huie] APtk 4
CYCW%M&%%MW%%’@M&EMW* The second amino acid in the
tetrapiptide diinigad quetiaiinge e iihexaitdiaeBtibatida e

trans-a-amino-4-methylaminocyclohexane acetic

acid, a-amino-l-amidino-4- piperidineacetic acid,

cis-a-amino-4-guanidinocyclohexane acetic acid, and

trans-aamino-4-guanidinocyclohexane acetic acid,

wherein each (B) is independently selected from the

group consisting of H and C1-C4 alkyl, and (B") is H
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is an optionally substituted 4-8 membered saturated

mono- or dinitrogen heterocyclic ring moiety, wherein
WREHRGHtom other than Y and Z is a heteroatdfrl 2 {&7/>%#

CorN, ZisCorN, and at least one of Y and Z is N,
MaleP iy Svitid Pth. i The (B Rsteof B Urols e e el in the
ichetetaoyalicingneithendyDem (SrEsiand e thdioagescd-
HR, SNl egeRdeter Raycian a8 d E-ataseaaraie iy can be
VNP RIIRRNG, [IBICAD N, RIOME),M.i5:C e Bhmiku vand
(B?Dliysear& E)]Iﬁyyvgg\rneﬂ, QmW cnx%rbm % QD%n?iYB gar&lﬂ) Orm,

2 are directly honde

e‘?@ﬁf*ﬁ’ﬁe MSAGTRROK JI—? “BE™ Naﬁnin&%ﬂ?ﬁ propionic
acé@ &6“&1&@1”%%8“‘61%6 SW[4§%§?W?§?§’C acid, cis-a.4-
digrriiemalonegipg Adres Asid dosteH pfang%}?ée%ce@l?m%% o
aivigh eyl ileind-ysiofkrgne@rtic Sdrraihgan BN, mEOMNHE,
cyclo DR Reic- Nt C Ry 1 @Rjne 8 HOAMENR; whefedniuc-4-
g@ﬁ%&yc@i@x%gatmmr@@ﬁtMMuQ&h%cﬁJMLn@cmc
acB vﬁ'fgg1ﬁacﬁfg) ‘88;”&41@38% ﬁcﬁggmf@mélﬂtguﬁa dné %E‘i’ I’% (B

r ich ring is optionally substituted singly or
© Qeggflv Igili‘:g’ﬁstl?uents mdependentl selected from

1ofH gréﬁiﬁ“%ﬁ?Pé’ﬂWﬁ"SP@f‘*@%“%ﬁ“ fh“ﬂ‘“@% Hiengye Wis
sbseyh.e.. il provifgibat infesncases Kis Bndp %@@Pvd’aﬁ?raﬂds
-NFH-RPigsbefue tn dind; gl entdbullyieruebgdiments, W is
ety Sugtitted arhidih eovEN haCOMH2BCBNRRIE C.
[0obdH C @Rzt O2bR nis Of W iy, rawdaad that
when the Y and Z-cpma'kning ring moiety is a six or
seven membered ring and when oneof Y and Zis C
and e is zero, then Riis‘hot OH, and R1 and R2 are
in RAEDOLR lkppsevidrskdhal whanstheiaeocyclic ring moiety,
wlér&xpﬁmﬁg ;@grsmmme%gme%mem% kg PAtRac
%Jﬁﬁ%ﬁtz 8 I;:?b}\lar?' are not a%_;ac n! oms(\QQucgfbm%odséents when

toarln atomoth er ’&nz an if e S Z€ero

thxﬂ‘zetercfﬁc iC rmanﬁxﬁ a:lg éi srg]x ch £-me re r ng I‘% r\z/;i atbms Y
%Wérﬁt%%%*féﬂbwmg‘?’ﬂ’f@ﬁ‘%aﬁ Sé‘ﬁh f’%@“’“‘s whendis
hemyeic ARy maipf WS e AREP TS PRt iSh Falviey ing eiiety is
noflregm¥éaad cannot be 8-(Bha-IMO-Om. 100711In one
foeEm bodiment pthieupresertnmventio iprovides e cting moiety, V
is &)Hatﬂ}l eligpeptide z&ﬂ‘ﬁd&tﬁ&ﬁ%rﬁﬂgj l& & azher Q-H}l which can be
subS @R AR 2l D RRERD ROGs HB@SRIS&5L- 84 QT HD-BlkEhato,

Cl@B gHé %65&? 8 h(‘:"S Xx%ﬂ!ng@zg MSL&&Q{% amidino, aryl,

ofop R SIS R N

o e VoA AR5 e
above embodiment, Xaa, is chosen from 0-Lys,
(B)2D-Har, c(B)D-Lys, and-Es(B)2-D-Lys. [0072]In
another embodiment, the invention provides a
synthetic peptide amide of formula I, wherein W is
null, Y is N and Z is C. In a particular aspect of the
above embodiment, the Y and Z-containing ring
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[0075]In yet another embodiment, the invention

provides a synthetic peptide amide of formula!,
WAHEIETI®RI and R2 taken together with zero, dié G723

two ring atoms of the Y and Z-containing ring moiety
S@ORIPrides epvnoioeyliced hdsityid Goderresinbanstly
subgitetoeyclicsingunoigtydehtyatparticu ai-aspet Cot thigoxy,
odhemea@nbegimens, Bl ansbR 2-tekemto grihekasithand R”
2008 {A@&,eﬁém Qf dhe, Yuang Zoealing iRt MIE s and -
cag Q@ ;r'; ?r%dato orm a tﬂ] ?memger%(g rl R%(%@{ & Qorﬂngaliy substituted

m0|e with talnln A(
R L e e
alepmptREr- Ekvn‘éo‘&‘méi% e 1HURHRSH B SR gbstituent Ra can
vegpnehdkienprigstidielarniold o Gk skt ey aoist. -
CQiSHp -antRRl  aNdCRR, di@ifokdedcdpéctly to the same
(603D casbon atema[OQdFHae urthenanmbedinrenty theps R,
nTWERLAN-ROVIAeS B-SHHbetic-RaRHERRANIGR Of and 2.

COLQ gg,zgggm Qggg R1is H, OH, NH2 -COOH,

I%Ee{na ve aspa lk c%%é% oﬂlmc ts,% moleues R; and Ra
- SU S uted ami roimidazoie,

‘“‘6%%%?& o ORI SR ﬁ“ﬁﬁmﬁﬁeﬂ’cwm
moEEiHT BYEi- 8 iRy iR FORR i pegte ring atom of the ¥ and
Z-eppivectire neidhieliventiorprobidiesia hymelqet & and R, form
anpeptide amidedt ioymulacsavheseirithenmpiety biydic ring
mﬁ')(é@ R WWER2PR8ART SOGR G/ AbD2007 1023 BoBuifning ring
mgigy_ected from the group consisting of: H2N

[3666] In a second alternative aspect of certain embodiments, the moieties Ry 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.

[66677  In a third alternative aspect of certain embodiments, the moieties Ry and
R, taken together with two or miore adjacent ring atoms of the Y and Z-containing
ring moiety can form an optionally substituted 4- to 9-membered heterocyclic
monocyclic or bicj/c[ic ring moiety fused to the Y and Z-containing ring rmoiety.
[0868] In particular embodiments, each of the optionally substituted 4-, 5-, 6-, 7-,
8- and 9-membered heterocyclic ring moieties comprising R; and R; can be singly or
doubly substituted with substituents independently chosen from C-Cs alkyl, C-Ce
afkoxy, optionally substituted phenyl, oxo, -OH, -Cl, -F, -NHy, -NG,, -CN, -COOH,
and amidine.

{30697  In certain particular embodiments, when the Y- and Z-containing ring

moiety is a six or seven-membered ring that includes a single ring heteroatom, and
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when one of Y and 7 is C and the other of ¥ and Z is N, and ¢ is zero, then R cannot
be -OH, and R and B, are not both -H. Further, when the Y and Z-comaining ring
moiety is a six-membered ring that includes two ring heteroatoms, wherein both Y
and Z are N and W is null, then the moiety ~(V).R.R» is attached to a ring atom other -
than Z. Moreover, if e is zero, then B; and R, cannot both be ~H. Lastly, when Xaa;
is D-Nle, then Xaa, cannot be (B):D-Arg; and when Xaaz is D-Leu or (aMe)D-Leu,
then Xaas cannot be 8-(Ba-(B)D-Orm.

{6070} In certain embodiments, the present invention also provides a synthetic

peptide amide having the formula:

TN
Xaa ,-Xaa2Xaa3Xaa4-W»Y Z

R-(V)eR,

or a stereocisomer, racemate, prodrug, pharrnaceutically acceptable salt, hydrate,
solvate, acid salt hydrate, N-oxide or isomorphic crystalline form thereof;' wherein
Kaa, is selected from the group consisting of {AYA"D-Phe, (o-Me)D-Phe, D-Tyr, D-
Tie, D-phenylglycine, D-homophenylalanine, and fi-(E)D-Ala, wherein (A) and (A')
are each phenyl ring substituents independently selected from the group consisting of
-H, -F, -C}, -NO;, -CHs, -CFa, -CN, and -CONH,, and wherein (E) is selected from
the group consisting of cyciobutyl, cyclopentyl, cycloheryl, pyridyl, thienyl and
thiazolyl; Xaa, is selected from the group consisting of (AXA")D-Phe, (o-Me)D-Phe,
D-1Nal, D-2Nal, D-Tyr, (E)D-Ala and D-Trp; Xaa; is selected from the group
consisting of D-Nle, D-Phe, (E)D-Ala, D-Leu, (a-Me)D-Leu, D-Hle, D-Val, and D- -
Met;Xaay is selected from the group consisting of (B).D-Arg, (BD-nAsg, (B),D-
Har, {-(B)D-Hlys, D-Dap, s-(B)D-Lys, e-(B)-D-Lys, D-Amf, amidino-D-Amf,
v-(B)D>-Db, §-(B)o-(B"YD-Omn, D-2-zmino-3(4-piperidyl)propionic acid, D-2-
amino-3(2-aminopyrrolidylpropionic acid, D-e-amino-f-amidinopropionic acid, (R)-
g-amino-4-piperidineacetic acid, cis-o,4-diaminocyclohexane acetic acid, trans-o,4-
diaminocyclohexaneacetic acid, cis-a-amino-4-methylaminccycichexane acetic acid,
trans-a-amino-4-methylaminocyclohexane acetic acid, a-amino-i-amidinc-4-
piperidineacetic acid, cis-u-amino-4-guanidinocyclohexane acetic acid, and trans-a-

amino-4-guanidinocyclohexane acetic acid, wherein each (B} is independently

T



HandOK [0079]In still yet another embodiment, the

invention provides a synthetic peptide amide of
WESMHGTES wherein the moiety: R -(V)e-R2 is n&ithef'a "

praline moiety, nor a substituted praline moiety, nor is
selgegdiintifeerproietyiditeetaliv R dr RS eBR(EiHE s (o-Me). The
graptide sehaid e @80 HN-stilltpetfanother embodiment,
N g-dnventioamprevidas, a symthetic peptide amide of
ROMIAL WRBTSiR! i pravded that when W is null
~R&Y, a0 £ CopIAINIng Sing.meigivis & saturated 5-

m%%rpnggred ring with only a single ring heteroatom, e
is zero and either R1 or R2 is attached to a ring
carbon ag:{fﬁ?é\gt to Y, then 121 is selected from the
group coRsistjag of -H, -OH, halo, -CF3, -NH2, CI-C6
B AT LT By A oA LR
ring RS OYPIRN AN X 2SI SRR ot e Z
is fonhd| et dbriom theagt dind cyAgiatiffg Bt iHhegpding or 5
megigy herrolgtibjne HES adk ikl bstitute crmnfidinges@N,
herdNE ORI danek 5025t RyRve §0084 Jin siilbyetanother
v 8ORQAIMENE DLW NIRRPHAMIARS Ao SHAELIGI and R; and
r,RERNIR, Annide f formyladnaving.anECsa of less
r S ALAORHE SN G aRRA. ORI SEERIRL M i,
“particular dspect, the's Rthetic peptide amide can
R N e R
Cro BN EEPRST . N RO r8Thar U ispsetn thand R are cach
indopanthrsti¢lise Prickelvhie B ek HeaceraipE e domnt 128
mdhigrdabeubi20indt foroaslappatepi oy eceptbrvilnsehtgents
inPpictlpciaspectk thesyniheatiageptideiaymiclecanxy, -OH, -
ahaveanNesieotlesohiamabouint M donakapRgy o

a0 ISR ERIRk I NG A0MPeNNEs A thefaiRgalngor:, -
r’gl%qq}lrr];%ghgan have an ECso that is at least 10

SOt C e
times’ greater for a mu and a delta opioid receptor
P4 P A RAB P S FTSIE T RER Bt PSR bl A tas e e
ring g WS P SdhoStHretat Bbl diiedst ot =
notheted: gievited thitvgen S EOES ORANRE fa Aot six ffmbered
rinfOkodh Kappaeopieid Weceptdrnatit-ERSeaimleEs ofng stom
ograater daan abey tnkORQ 1AM, tera: poti epPiedthnCRPLaEd that
whdlgha sl onioidresentans) IB082 1 stith et anothes
(aﬁgbb&@e;g@%}%a\ssagmpgw@ss a synthetic
[ﬂﬂqspthg o%p?ﬂla%%dlofe]::\%rim%rease%t%aﬁgn%oavﬂegyse & I}a/uec peptide -
concentration e{?hl 3its No mare than about glO%
2 HRIBR Or SR b1 BYBh EYPIRZ " ¥y e o P-ie and
CYP2C19 or CYP 206 by the synthetic peptide amide
at a concentration of 10 ulw iafter 60 minutes
incubation with human liver microsomes.



[0083]In still a further embodiment, the invention

provides a synthetic peptide amide of formula I, which
Y HYEEE of about 3 mg/kg in rat reaches a peB/tH0423858
plasma concentration of the synthetic peptide amide

Hivals iboat leas@abotre R erfoRhRigherBiai e pealk- (F)0-Lys,
cEBRCSN BN inmbiaim- AmONS paric wldf-eBpastbthan a
p&h@lﬁ@amﬁim%cm&ﬁﬁﬂﬂﬁ@ﬂﬁ peptderamigdedmastar, -
(R Eﬁigd%g sgdative effect in a

oMU AEIRN 25RAKINA MOSS, ARl ARRYL.

ten‘times t SO O t e S I’l'[ tIC pegttl e amide_ for
of formulai wh cr.em icul ara%)ect of the above
an analgesic e |h a Wr |n assa iInNam

e[’fﬁ’@%ﬂﬁ‘ﬁ il a&dféﬁ?{@?“éﬁfﬂ’é a‘ﬁ‘ﬁ‘éfﬁa fﬁé“ﬁ‘i‘i?&rﬁ‘fﬁ?ﬁm“’d ring
ot iaslyheiereaptide amide of formula |
{#a¥inglatrkeastreth dut B AY0ofanamivniteye effitak yeafde amide
oAbt 3 Miews pestadministatiemeods daseebaboutne v
am QUK GELQF the-sythetic peptide amide in a rat.
@98?51 Q06 SMRAMMERL MRS INVeNUQRIPVIIRSA i -
sPurs‘}r&“&%% cay CO’BQ%S tL{%ME‘%& Ip}%fl:yogt%r%s%n PNy cn 2
? & amide of formuia I and a’pharmaceutica Iy
‘Sai‘é’&‘@‘ﬁ’téﬁ‘fé excipient or carrier. [0086]In another
[@75h o e Attt TROERHO T DRoTe sa et tihewF peptide
atrgatifrgrolke p@mm@g&%mogﬁmgm;m Zero, One oF two Ting
ak@sepie r assheintethgiseaseayepaahditienoinctc or bicyclic 4-9
miAdERkbRineinakin dhidesad iRis e te g i tiBodiment,
Rmmmrﬁogmimﬁr@qmp&a@g AR LIHRGHUE ring moiety
cé}mgym o %%)ﬁ@éll@ﬂ&%%ﬂ%&ﬁ@!gﬁ%ﬁ%ﬁ'!ﬂgxt%d z-

Jormula | sufficient E%gﬁﬁgg‘éé?r PIEVGRL e kappa
late sease or COI’]dItIOI’]

l01d receptor-asso _
Tt? 88711 DA ASKLTRELETL Ay BB RIS AP Tl Fisgprice
Rifreffriid g%fﬁ(—f‘t‘?@ﬁ'éﬁf’lBéa%ﬁﬁ?dg§%f%@r?ﬁ{7éﬁﬁ6ﬁmc
riggdatbsit #9gh affinity and selectivity for the kappa
[OpiDId ¥edepto epighighalu ratioantdiproive Dipatetivibyide amide
oanelackridaNSssidereffectsoRRCERIOD@SIANS ML, amidino,
cnelhiknoundndhe s andkanpaoRiold FREERIGNS fredn:,
ﬁ%‘é@&%!éﬁ’s%'%!ﬂé & Beetgloned. as have mu and
[Gg%llta C}EI rec%@&%@%t tht?g‘Pe%‘.lo %qugs? s %rzspas (YV amide
q defa op|0|d receptor are ca sma‘i deven

°fif%{ﬂ§‘ﬁ{e‘?ﬁaﬁ?éﬂ‘§’§?ﬁ%nmg G protein-coupled

receptors. Althougmse cloned receptors readily

allow a partlcu1‘3’r\da{_%ﬁdate compound, e.g., a

peptide or peptide dehvative, to be screened, natural
sources of mammakafiepioid receptors are also

useful for screening, as is well known in the art

(Dooley CT et al. Selectivedigands for the mu, delta,

and kappa opioid receptors identified from a single

mixture based tetrapeptide positional scanning

combinatorial library. J. BioL Chem. 273:18848-56,

1998). Thus, screening against both kappa and mu
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invention are kappa opioid receptor agonists with an
ECso of less than about 500 nM. In other
WamBtdithents, the synthetic peptide amides h&VE &7+
EC50 of less than about 100 nM as kappa opioid
receptereifom St stiltisitsef embodiments, the
synthetic peptide amidesh‘q ve an ECso of less than
abouﬁbﬁ\\l\éoas kappa opigid _regeptor agonismn
particular elabodiments the synthetic peptide amities
of the invention have an ECso of less than about 1.0
nM, less than about 0.1 nM, or less than about 0.1
nM,~gr-aven less than abggl: nM as kappg opigid
receptor agonists. [00911 fﬁﬁ)fﬂircular embodim%gﬂz
the synthetic peptide amides of the invention are
highly selective for kappa over mu opioid receptors.

In certain embodiments the hetic peptide arides
of t%@n have EC80 vdlues for the mu (0}
recep roﬁ t are at least apeut a hundred times %

higher than the corresponding ECso values for the
kappa opioid receptor. In particular embodiments, the
synthetic peptide amides@he ivention ha\(gzz.S'IC%gOH
valug | wthe mu opioid r hggﬁthat are at | oy
about a sand times highér'than the O
corresponding ECso values for the kappa opioid
receptor. Alternatively, the selectivity of the synthetic
peptide amides of the in\\ﬁ@o can be expressed as
a higher EC50 for a mu opioiff_receptor than for a
kapp@%ﬂ”feceptor. Thus, inyparticular

embodi ts, the synthetic peptide amides of the
inveiffign have ECso values of greater than about 10
uM for the mu¥pioid receptor and ECK, values of
less than about 10 nM, and in other embodiments
less than about 1.0 rtM, ofleven less than about

0.0l\mﬁ kappa opioid re lepto In anoth on
embodimentthe particular synthetic peptide amitle
can have an ECK, of less than about 1 nM for a
kappaepiojd receptor angﬁ(éECso of greater than
about nM for a mu opieig, receptor, or fo ta
opioid receptor. 100921 Another property of the
synthetic peptide amides of the invention is their
chaxasteristic property of ifebition of the.,

cyto e P450 isozymes. Fhe crochrome "
isozymes constitute a large superfamily of
haem-thiolate proteins responsible for metabolic
oxidative inactivation of masy therapeutics and other
bioactive compounds. Usually, they act as terminal
oxidases in multicomponent electron transfer chains,
also referred to as cytochrome Ptso-containing
monooxygenase systems. [009310ver fifty different

~mrtAanlhlh rartaAs DACND i 1vae lisavisa aAarm A A+ I AA Al A



effective concentration exhibit no more than about
50% inhibition of any of 13450 CYP IA2, CYP2C9,
WEPBHEL9 or CV? 2D6 by the synthetic peptidEAMIE 25
at a concentration of 10 uM after 60 minutes
incu o with human liver microsomes. [00961The
synt ptide amldes vention wh
admlnls d to a mamma ﬁman patle N
therapeutieally effective conéentration exhibit Io
essentially no penetration across the blood- braln
barrigr-Kappa opioid receptors (hereinafter _
interc%geably referredW pa recepto
distributed in peripheral tissues cludirrgdthe skin &nhd
somatic tissues, as well as the viscera in humans and
O8tHer mah ?ﬁ%%&ﬁﬁ‘%&%&te‘ﬁ‘idﬂ”§”3?@’éﬂ§‘8"% CR i pepride
antfje 9 frairrlsAvtivain on ofithie kappa receptors in
peripheral tissues causes suppression of pain and
inflammatory responsegs;wdjile activation of the kappa
receptors in the bram-gayses sedative effects and
may also lead to severé\e%phoria and hallucinations.
In certain embodiments,gh&synthetic peptide amide
isn Eme |n\{entlon when %qmﬁlst ed at therapeuti

T 2 proline moiety, nor a sul in€ moiety, nor 1 it a proline Xmiety
eCtlve Conceﬁtratlons ex It essen IaIIy no

W'beéer‘?éif&’trﬁﬁf’&&‘%é‘éafﬁ BRd%4-brain barrier and
(0080 e fét iR ARIDE SralRm cBrmtateny ol iec peptde
anjeech fveul hafbresogeniciétdershet Yhaayioth&rekbhpa
coagioiniste: thrédishowesomhe peretdtionorossstiute ring
. hebloadhpraarbatrier[000F] Onecausefulineasuraiotihe Y,
m&eRtdewichibgsyathetic peplide, amides, ofthe,
aikﬂV%QEEQJ‘&r@%ﬁ&hﬁtQkQ&Q eI, Qﬂr%ré%tﬁﬁ ka9 Qf rie,
L %g%aksgmm& congeIRKRD. g CBNGaRAHRN,

ain tissue In artlcu lar embod m]er}tgou ;

Selgyﬁ%ﬁaﬂ@b%?o“ﬁa%ﬂmm & oFHE R VaR Ao Wiheh e "
subiiifA rstidined QY- d&@gf %oﬁ?ﬁlﬁ%g/kg exhibit at
[of8Hst dbeilitve fodefcrePISNeT BOREEHIPRIRYINOR thfishetic peptide
angyntfetiolpepticouaknice kaslraitah 50 jlaskamaritie
redtpite. \WhQmpRalksplashaaanncantna o s @ae B s, of less
miPRS8IRMAINs L usgiubmeasue of theautenttashiel
sylatil@t@{éaﬁa%&@&tm gm&oeo% 1Qf 40 IVERUNELASSra opioid
blood oSt by qjaraégge%{ tﬁisé yn%'lgg[pg Pjetprg dggg%ave an ECsp of

mccg Gired to. achieve a se ative effect and the %1 se

“"Sr“ef%; P 13 ACh R AR AN STGR%ic SHSEE e e foresome

erf&?@fr@we bR ECatitd BBt ST RAFHE FEcSpEr @ el
stimulation by kappa receptor agonists can be
measured by standard assays-well known to those of .
skill in the art. [0099]In particular embodiments, the
synthetic peptide amides of the invention have an
ED50 for a sedative effect that is at least about ten
times the ED50 for an analgesic effect. In particular
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embodiments, the synthetic peptide amides of the

invention have a Paw of less than about 10-6 cm/ Sec.
VHHREWEI other embodiments, the synthetic peptide

amides of the invention have a Papp of less than
opislsiereNe iy §B.& X0 1071 111°Bffe® rehi Qs sreater,
angythiedicpeptiche Bfitles ofthiéipneRfiont Ebdbavde oM
forrD@pil SpiAgvicepin, nat Eeachies ¢ ppeakiplabna 000 oM for a ma
opiNeeRtrationaefh theisyahesic peptide amide and
osRshibitE &k l@%&ﬁb%@gwé@kqvlaw&gr&ma@mmw&pm
& %6 %lln tlaq%kgc Chatrl) q‘?'bupe @gx%r&%ngﬁ{ﬁ%t&%m than about

n another embaodimen tide

n%rfﬁlﬂl@éo'b‘ffﬂ%“ﬁ?\?éﬁ{gn gvg?‘g% Iea%[a/ E%&%g ¢
sy?ﬁia% ﬁﬁ?}ﬁ? @fﬁ’é éﬂFﬁf“ﬁB"é‘ﬁ‘t %f Wdlﬁ’lrgftsggfmnmes incubation with
mgdniinistatiertof a dose of about 3 mg/kg of the
[eapnthatieipepticecanittesin te ratnfOOEOA i n onetic peptide
afbodinenihe systhelopeplge:amidedfth@k plasma
colRvaatian-axhibilsia.long Jasting &uwiatioBafRC MR nhan
the péaain con@éﬂtr%H&lhn%?a}g lﬂp&% !:@laQ &gﬁ%ﬂgg;bota%mbodnmﬁm,

tlc tld ami ratign of ctlontthat

thc ynév 11 %g}n h?osr aascgﬂwcc ect in aqocom

aximum e |t:aﬂ{l IS
‘%@Féﬁﬁﬁiﬁ%ﬁ’éﬁf&h‘%ﬁ“ b"?ﬁ*‘:ﬁ@?ﬁ“é‘f*ﬁné’syn‘fh&"f“& e pepie
ampigeritide %?d%effﬁ‘éfﬁd’(ﬁ@lné%‘ﬁféé‘f tHE"Eynthetic
[ogRabtide sithidetiveentedurationofoaetiony tabt 19 eirartde
Bt Hbo! ofvmaximurefidadynat Bhrgipestal about 3 bours
pﬂ%ﬂi&fﬁﬂ@ﬁ ad:Dc1p0g M@0t thasynihetepeptide in a rat.
é}@ﬂ idey,| &@m%‘@ﬁm%@ ByntheticReplidenposition
that mc u s 4 s?n%egy HQM Eea&tﬂ%u!é I%Jggﬁmgﬂgaﬁgﬂeptable

maX|mum efficacy at 3hrs post administration of

exf)lpiemorfﬁré of the synthetic peptide amide. In as ecific
[0088) o o1 A R R D S I AR RS L Pa
PreyEriiA d47BRe it SRR YR TR R IR iR A B gl e
m@lprisnoiogs alirnititeeatibareo aingioeior trapysirg retisctive
anpeptteamite: (01 108} ineahathdrertodinrerty, taeer
priRdeintieppREpvidesR-phatmanautical eamaosition that
mi;@ﬁlud%%@éy&tigsm?mk%a@@akd%@@&@{gm&m»epude
oA £ lqu,o%@m@mgf?m@% @&G@{ﬁ%@%@@{m

recaégtce u?at:ex% zllevgggﬁja%%vr&legn&g sscg ffects, Receptor

ods, compositions, or dosage orms
asméfféﬁfB%VWéﬂb‘iﬁﬁf&sﬁ%ﬁqasqyﬁtﬁféff B s e
begsT LRSIV BRI BR A A 4R A rEhiE fE?Pﬂ%&PE&ﬁfféP@ﬁﬁnﬁe“
as paceptolts tpiqibrtiotra rre phisGainTen tenthensyrispene. G
prpeptigeiamides olhesnuentiondoxdibit sgthotigy a particular
affinity for the kappa opioid receptor and have a high
potency as kappa opioid ree&ptor agonists. [00106] A
pro-drug of a compound such as the synthetic
peptide amides of the invention include
pharmaceutically acceptable derivatives which upon
administration can convert through metabolism or
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[00111] As used herein, "pharmaceutically acceptable
salts" refers to derivatives of compounds wherein the
WHRPET®bmpound is modified by making acid bY'Base
salts thereof. Examples of pharmaceutically
capichas raplend aks 3 PelTe e PRRYESAE B telithifeerogged: natural
soimrie efabondigenid acisaltslefisddibresidussssuedi known
in &6 2AMiRes cakal sn-organicisaltaohasiticresiguesyid
 reSHER @S 8al BaXYUGAGIHSand dbealikRdlgtional scanning
COB Qﬂ%ﬁ?@%cﬁﬁ}éﬁ% %pi?sb;@s&aéésa b@g'}l uﬂﬁst Ig@eenmg against

bogl?(gvgané?nqe(l)l 9[’] tOXIC Sglﬁlser%[’ }(atlzgm llr'gaan eogqguym ongln may ke

onium salts ort ane parent compound formed
afgﬁda?ﬁm@féfraﬂﬂeﬁ%ﬂ?&a%ifﬁtgedé’ﬁflé am%ert@ca{’nff%da%fa“s“ o
inERiotAS e SERRE B ORATIGFEhon-toxic salts
0486 udi thoteldenbadfnd i inohgiimictde e s feaey ention
ardiyepe Rifr opibiy cepbsomidss Ufupio;suifamipthetic peptide
arRROS PR ORIGR U G agid SopndiBed ikepandithansalis: as a
coQJ,éﬁ{’afE}BQQl &J'lgﬁhgf gﬁﬁﬁ%@ﬁ@%%@e@%ﬁ@ﬁgﬁs an ECsp value.
POE [\P oto Lp lé!t(izcc in I? degrx geoslgﬁ th%'i% la%%;%b ng%!g:agomsts
tartaric, C|tr|c Ascorh

orbic, am C ael

expre ysacrdox HEsTes cent of rﬂaxnn %{)Cse Fu f,ct %%detennmed by a variety
o SR NS -4 BB A e
ArgisiRsisPREBESPIR! RIS ENITOTRE S R &Rl I rfe Sei. 65
(1oxelic4isetfionicyatitlSyalvesting Fifetyariph eiéovel peripheraily

rethysiologicatly accapiablosaliyare/pi cparbaly: 1091-1095. -

0dBR thadSROWRIN LS BiHaiug ol HiseebABO:th fieewre
pnﬁrﬁyﬁ‘&lQ@%@éﬂ&ﬁhé@a@%&&&f%@&@a@!gxiﬁhé}% @[QM@hgands
i ownczoiu%ywﬁ' %éair%eq%\rngéyg%@%mmﬂam
alkall metal hase, il 25,8 Vo de i, 2,

Angrﬁf’v s A Pharmacautically accep ab salt of a
58@9/?\1?1&’?6”[5&5%‘@%?‘1‘?&]‘86{?% be formed from any such
0458 ticla BtriRetraFiE et saBfIE RS SREUSF prejees of the
inferrigtioriabg roigpsekr escapapliith @ Boptides samiehout 500 nM.
In hayiagaisath oxylighai gbgie upidanayeim tis, piesengeout
l@ﬁ@@lﬂﬁﬁ%ﬁ@ﬁ%&@ﬁ&h&@ﬂgﬁbﬂ%@ﬂﬁﬁr £RpRAiBents, the synthetic .
pe&ffagtzsamm anien RaLarh Wit aGAHRRSHIYiAS Bheptor
agoms S'L&!I‘ a%rcﬁl%tg%%éjmm?%:%@m%é@yé%@ m%&?&t!ﬁi‘?nvcmon
haveanIES oa}élsn an amme nCE.!hana% groyma(%suc anutOl

preserice of a p Aarmaceutically suitable ad
Sl Vi "ﬁ‘fs"&&‘“ﬂfﬁﬂ’z? & %?&ﬁﬁﬁ%"bfg&“‘m
[B99Harniareisiemrpalieast 4p RO BB G ¢ iReRY ention
arephigplideeainitickisra combimatiorreba. feptite sahaitieents the
syMidin: sphse nhitaoleseiesawh iche Falosiascamplexopbid receptor
such solvent molecules in association with the
peptide amide. Particularly-saitable hydrates of
compounds are such hydrates which either have
comparable activity or hydrates which are convened
back to the active compound following administration.
A pharmaceutically acceptable N-oxide of a synthetic
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[00120] As used herein, topical application refers to
application to the surface of the body, such as to the
WepiyeBsfes, mucosa and lips, which can be in 8g{j2007/023858
any part of the body, including but not limited to the
thaepiclasmisioan yuothe iide higie, tor dn yootirerdpe s values for
thelkS5dGpidiORIGRNAGIRIRIS AT BRIRIAD PheALioN: PARENSNides of
metlﬁ%.&%ir%tv&@@l;@gﬁgfrm phasmasapicakcempasiian.
nASEOLANG 10 he &%%péggaadwg%ﬁ%@g fﬁqmeﬁﬁa %Lsmdor
Al s Pagtelcs:e VX ﬂ%ﬁ-‘ecsorr;t@met% Or%amﬁdeacgme v nt;on
P R s e D B T e S G R avein topica
con 5 ESO P SRS Sl EATOH (S TRE R e SR P e
recggttere Shiblie BviEjastRTetRcSuBh HE s e dHee
invgikeion (HveEGkiteRumm té gentralrn eroe 0Pt ey ey thigid receptor
and BUG 0S8 Hh R A BiBuPIDACIRG) SBE retingendiorhan about
1LGRNTRINING SWEAsas ) oM aktician: tpicalapplealisn:
em(s&m %@;RRJA%IL%tMLM&\ﬂQ&H&%%%@Q%&@éast@ilv
w2, SYRlS LSRN OLIRAGINE GOMBONIRN 108 e

present C itions. Exem mucosal surfaces

Fori i FS e ‘ﬁc?égéi’ clracopioidr %cf%/he eyes, mouth
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coated or film coated to mask any unpleasant taste

and protect the tablet from_the-atmosphere, or enteric

coated for selective disintegration in the

gastrointestinal tract. Liquid dosage forms for oral

administration can contain coloring and flavoring to

increase patient acceptance. To facilitate drug
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[001281 Preparations for transdermal delivery are
incorporated into a device suitable for said delivery,
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uncharged agents by electroporation, (4) the delivery
of charged agents by the combined processes of
electromigration and electroosmosis, and/or (5) the
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[00135] Examples of aqueous vehicles include
sodium chloride for injection, Ringers solution for
wippeetios isotonic dextrose for injection, sterileraratesparozasss
for injection, dextrose and lactated Ringers solution .
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polymeric microcapsules, such as those described in
U.S. Patent Nos. 4,677,191 and 4,728,721,
incorporated herein by reference. The concentration
of the pharmaceutically active compound is adjusted
so that administration provides an effective amount to
- produce a desired effect. The exact dose depends on
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savitex. [00145] Suitable antidepressants that can be
co-administered with or incorporated into the
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well as corticosteroids such as methylprednisolone,
betamethasone, hydrocortisone, prednisolone,
cortisone, dexamethasone, prednisone,
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that can occur in isolation or, more frequently, as a
complication of other medical conditions, or as a
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about 95% of maximum effigacy at three hours post
administration. [00156] The invention further provides
a method of treating or preventing a kappa opioid
receptor-associated disease or condition in a
mammal, wherein the method includes administering
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somatic pain, visceral pain or cutaneous pain. Some
diseases, disorders, or conditions are associated with
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nerve-encroaching metastatic cancer pain,
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surgical procedures, as well as variants of headache
pain that are thought to have a neuropathic
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100171] Kappa opioid receptor-associated pain

includes hyperalgesia, which is believed to be caused
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hOSRESh fhedpaifidsa presreRaic.paiRsutAascipient or
camgeaamm%@ﬁgé@m DURIRS HARKLIC AR Ml Akceutical
col gclxghgns emotherapy; '”&’H&%‘E&ﬂ' FL&" mg}%ﬁ"&n

1% in aag;ltw aar?aomgylg P % %&gscerge rm 2 18 ak a ppioid
0% ﬁJ;\n % ano ler a pecﬁﬁe pain s ar ?‘

rﬁrﬁ&ﬁﬁ am%ely @f&ﬁ@%ﬂﬂﬁéﬁf@w&?ﬁ% amide is a se}ectave
kagRFmEhOTHE A BiNc SPA B &8 41 Y8 plapri&eceptor in the patient or
supiostrgergitatipammposPriedits Srotetiotatpaipride amide
kapelsadi a0 tiicipaintdreakth reughteancerpand dpw litle
or RaNasRRc LR With By G-disaraer, such as IBD or
IBS. In another aspect the pain is pain associated -
with surgery, wherein the suggery 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

A~vrAArAaAatrial iicarmerrs im A cmvA~sifFiAa AacrmvAacst FlhA AFANT A~



(2005), p,2102. [00181] Other conditions associated

with hyponatremia include renal failure, neph.rotic
weymeligre (membranous nephropathy and mirfifigp2007/023858

change disease), cachexia, malnutrition,
foptip d OMRy6dy SIS gicehprocetitkes: el clivatdRrthiaoxic
sbatheterization.biaod lessryas wel-asshypersaleemia,
mtw&k@ﬁm@xamt@m%wﬁaméwm@ LORSRINERE e warer
ofiesprialerdnain oomelic,di e% 150 OREEL I,

|n\§en |on“§1tsro ggé{l Stesram iene co ei%tlrlgle
RS RRNG S Retrod G eRaratv aBRPSrEBReRion

C&Fﬁ‘“& éﬁ%ﬁﬁ‘%@"éﬁ%ﬂ%ﬁéﬂ‘?ﬁﬁ@‘réﬁﬁ“ﬁﬁé‘?ﬁé‘fhod
miedireiainaetHyiPHS PR IO HHe meaiiriaP AreEmp S Stioric
acth &b hnd egiaie Heotive. amountuhbide synitlreticny of the
sopgptide amide as described above. The

hgsrodegansrative.disease LLeRRAIeR canbeany
form%&éE%‘%?9@4&%%&W&Q'&%&ﬁ%&gg%ﬂg“ﬁ%{&%@&%s for

instance, isch emla stro e Ipral urcy spinal
pharmacentical comFos:isond em ormo tion for ibn rops
cord Injury or reperfusion |nJur terna ve

SYHEUFBe é&éﬁ’é‘f’&tf%""d?%é%%%’? éﬁﬁsﬁﬁé‘r‘i’%’éﬁ%é ‘%Em‘m‘
iRy eRe e TERAPD e Y A s B REAS R P AR SRS o
grrrelorodégeheratidadisdase duhstierele daeable or
sugeaise ntabeid\ihebnethodhah thddnamitian. digtudeoloring
2B UBAMNG, . peas Waing genalatio B fatiRabiceRamise he acid
cn@@%%ﬁﬂgstgﬁgﬁﬂg &W&Q amoré(a@;[ﬁglolﬁtfﬁgt@'ﬂe
nERAdime Rt érm?‘véﬂV&JELﬁ’J& Rrovides. Eﬁeﬁé@&%ﬁn%amd with a

WPI’EVPHU?{;IEO treatme § cerain neur ISeases

con ItIOFIhSamS]aL(J:EC:I d: ceglg-bseeasdjg}l cor%ltlgr%ems

dlﬁ%ﬁ)ﬁ%@%‘ﬁ é“&%‘aéﬁeﬂaéfrﬁi?\?é RSRPEHANT S phtratica
copepiiens- amides of the invention can be administered
(0318 Bindsorchifclotiveanes phote orvpberaraincaf gicrose.
Liagamsidive efeptpafpathoieyy: o injcnn thatwioedd acid.
pilead tenre e genel alitRoRnd/ QeI QRah Cotude afhs
m%%g@@g}g%%l&@g%%g%e several diseases
ﬁonfggt.l%@ %eg:t h‘(%a?%ghm%;t mxglﬁsn’aﬂon refers to administration

neuro e eneratlve COITI nen can eQr%ven ted.or
of ﬁ’ ae f1on e sife, such as an .

aa"mf"’f‘s‘i‘?’é%fén of an effective amount 0
ettt e PRE e eSSt R et A B e
2pp|ieEo B SR P ERR Rt hE BFtEREIRETIR HiateEiha,
apphation 2ie chegerne daiion aretitri b etsemitieiseasBrarieral
apgliabetiefnau ngpativg. Progressiomiithd se @iyeages, for
exaiplk, G Hanssis believed iasinyehden, gaments, intraccular or
otﬂéﬁﬁé@ﬁ%%ﬁ @1@;}% RAeNRUEANAL gﬂue(i@@thh JQﬁcuEar, as used
example by programmed cell death (apoptosis) in
which the neuronal cells aresgommitted to a pathway
that without intervention would lead to cell death. It
has been found that development or progression of
these diseases and conditions can be prevented, or
at least slowed, by treatment with kappa opioid
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[001891 Another form. of kappa opioid
receptor-associated pain treatable or preventable
ARRH*HESynthetic peptide amides of the invenfBHYEe7023858
hyperalgesia. In one embodiment, the method
hingluceisathaninisteringpaliv-abie ctivieoaina obntnofliR no systemic
sayheds peptidaramidaabibe daventiandaameeammal
M&&Mﬁim"& N AlHskehd Y@J&E‘B%@MQ&@L&%‘a to
éz ia %rrt]stio m:r%!zla%eae‘:tsei%r %Oc[n Ql%telc}{ha”tg %eva:[rbogs Iarge body
peralgesia 0] The sy nthetic ept| e aml es
R W Pl e
[t os%“d‘SFfb‘Y%‘il‘? forih erefesphErt &aﬁ?gﬁ‘é’ﬁﬁ%ﬁe gffeface of
tha pRAhseraiiRasTe et IthsPr2 Sifdisasith st RGTRn any part of
dhnmtatiohdise by pemigesicteepidition assbeikted withy other
baNergiC deumaltitisiseamachAeimaatiiss Skidrddecenis: of the
pﬂ@%&@@%fﬁ&%&ﬂiﬂ@gﬁlé rﬂ@m@ﬂgjsue such as skin or
mﬁ){%@%&ﬁﬁﬁr&%%ﬁ%@%@?%@'@&% MR IREHO UShus, for
\f?%se El i'&tnutm %‘é %ppr%%gnnrgfeg I;(L)J !asqghtcg?ot !fflag t%s aof an accessible
bite, ghes acne, Insect bites/stings
b‘ffchsé?f@“rﬁ‘tiE& f?ﬁse"aiﬁ‘&l\'}ﬁ'@“W&?ﬁ&‘rﬁit‘fé"'%&ﬁ’%ﬁ%’r@“
heHPERAE: SRS TERBR PFRtAtiE cf SO IRstERsesh s,
rRiahtarscwaiiSsungicalprocetior tat prdeditiad: substantially
ndegietis ifianinStance; thepsynthetgppepttderanices of
ethginyertiansandeadministareatopicatyees anouth (such as
mmymﬁglesgar&ag@eé%ﬁ@gsam RV SSRRNAMS Wphagus,
o A9l 10406, RIQACH @L%&‘%&M?Sages '
Ai'%%m%uvo%!yd tl}smsr th] an acti ee tld?cnat' o) g?dofmts@e?cd in solid
vention can be a ministere %ro |cafﬁm to thev agina
“°6?3Fé‘%fi’ﬁrﬁ‘féfr?ﬁ%’w[ﬂﬁi‘é"f]%dr%°&9§’? tha ‘&Ht‘ﬁ’é"ﬁ& orms, such
SRR AR TRISS PP iATEA ST AN D EBIRRsterdd
gewjnrretho decdiscigsedthemeirtfols thérmedtshesntcorsuch as
giprey entiewbany:mpperaligesiticenditivragsogiaied
)R RS ARG QRIS ol SREAN ESIANG FSHGH @%onate and
thCAUNER) ARSI S AUNS RSO BRI FARRRTs provide
| d&%@f@mf&?ﬁ‘& Q&@Lﬁ(?m%%h &HACHJ{%E&QQJ INSHANES i desirable

| | r r I
eatuﬁ:s e?rg S&'P rgne oxsa g\,S[ A, e? CHIUUH?;J Cesu ater@[gggm zgmde edible

ammation, gingivitis, bronchitis, laryngitis, s
Wfﬂﬁ“r%fﬂ%‘ﬂ?ﬁ‘é?e%mﬁﬂwdaiﬂ Fﬁ%&?eo‘fﬂéﬁ%ﬂ“‘a?’%ﬁﬁ%f‘é@m Both
a5 g TBRdesitE e TERREICIITS s AL sSSP apTea e (R Brgde for
cogfinyagjirieabd ebisisifsuets agevaipitaiie Siorneastetitten be
supvi amye OBis@rs®XusH hntrapismitted: dis gase s tablet from
hddethads, contiemplatad fat-admicisiration 0f tReointestinal
trasy @IQQ&&Q&Q&M@@G}L@%%&%J GM&BMQ&M&LQ Gnd flavoring

treatment or prevention of hyperalgesia include those
wherein the compound is topically applied to a
surface in the eyes, mouth, larynx, esophagus,
bronchial, nasal passages, vagina or rectum/anus.
[00192] Hyperalgesic conditions associated with
post-surgery recovery can also be addressed by
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[00199] Compound (1):
D-Phe-D-Phe-D-Leu-(e-Me)D-Lys-[4-
wOMidT8homopiperazine amide] (SEQ ID NO: fj/uszorsss
[00200] Compound (2):
to DePivepeR resiuice (Rt iNrskol(d stbifiropl plspidite pgntides of
heRrbmeyta feitk<Dib{S BEMIDMNGs2)s HOORMEharsh
pr@fﬁ@@uﬁgﬂ(}@t of the stomach. Methods for enhancing peptide stability and

abEarA?il;}%zQ E’Q%@Rnkﬁéd,oé?ﬁm%lﬁ?n&mﬁm(ﬁf@aplm@@ﬂdl
Er%eé 5%% [ 0X¥)£‘|§ c?‘ Fvex)y ?pept&% %Qp gge &gjgp CrMch Reviews in

ompou nd
Theg P 1y ﬁmiff f_ym DAYEREAR perldlnyl) -L-prolin
{@%H %EQ f@zﬁﬁh ?jomﬁéﬁv@&)% m (@)&(mg gum permit
me- PHetBraRhiE-Rupragu PRy 4o sipesirrrhe 2t Spstin
pe@it® k(B EQrbBdN @ 113 ) v 4o 4 G anipouhgciBsorption.
cHeritheobhedor eii(a; Me}dsle yedNa (dspiith a base consisting
mgﬂﬁngrlr@{@ HQ%T&M&@ BN nek bwABALORY contain one or

rnorc corrp QL%nsqn(tZQ mvemton wh;ch are rc]eased by chewing and are intended io
homop eraZ| e amide]

§e€ llESaMréatm §E5121 oazﬁqmagod:no Bzeg tg Or SYStemic
SRR MR %fafp%“aﬁlﬁ e

6 @é%éwmd@ubgr@ﬁ@ Wogyanufaczurmg a
pharmaceutical chewing gum.

[60123] For nasal administration, the peripherally selective kappa opioid receptor
agonists can be formulated as aerosols. The term “aerosol” includes any gas-bome
suspended phase of the compounds of the instant invention which is capable of being
inhaled into the bronchioles or niasal passages. Specifically, aerosol includes a gas-
borne suspension of droplets of the compounds of the instant invention, as may be
produced in a metered dose inhaler or nebulizer, or in a mist sprayer. Aerosol also
includes 2 dry powder compaosition of a compound of the instant invention suspended
in air or other catrier gas, which may be delivered by insufflation from an inhaler
device, for example. See Ganderton & Jones, Drug Delivery to the Respiratory Tract,
Eliis Horwood (1987); Gonda (1990) Critical Reviéws in Therapentic Drug Carrier
Systems 6:273-313; and Raeburn et al. (1992} J. Pharmacol, Toxicol, Methc;ds
27:143-159.

[80124] The pharmaceutical compositions of the invention can be prepared in a
formulation suitable for systemic delivery, such as for instance by intravenous,
subcutansous, intramuscular, intraperitoneal, intranasal, transdermal, intravaginal,
intrarectal, intrapulmonary or oral delivery. Alternatively, the pharmaceutical
compositions of the invention can be suitably formulated for local delivery, such as,

for instance, for topical, or iontophoretic delivery, or for transdermal delivery by a

—34 -



[00207] Compound (9):

D-Pbe-D-Phe-D-Leu-(E4POD-Lysjoi(4-aminopiperidin
wenifdxylie acid)]-OH (SEQ ID NO: 5):  Corfpeiity**

(10): .
palcr Bhes DitkNateDirpegndii-aim o) Bap=Nd-d mipropipte
nSHdiNRAscarRexlieacidiaH (SEQ ID NO: 6):
[0&98?0%&8&9&%99&%@ administration include sterile solutions ready
fola e E?ﬁ-nl:i)ehd?i Di&%&?&ﬁ@%’é&%’&%@é&%ﬁ IPeridingas
pr%%[}rﬁ%xb%gﬁsa?{t%{@;agrmiéégg ' tgri[é'gssngs:ielg ga%?r?tlr injection,
s PHE DT S LR A ERY SO pPa® =
stanils @IS EIEy 18140 78 ORI E TR 18] thereby
fofRRinesDiRive B hiewioD MasiofiN: (disipeFidimiluprofme
inthaGhols, (DI INGY if)imusofar adODR AT CoenpOUINthions of
tht(H)cn%iﬁﬂ@ﬂ%%ﬂ%ﬁﬂb—ﬁ’eb@t@@p(@Bﬂ!ﬁﬂﬁl@:} ENa{Amoperties (R.
pRIREHANV )k RIRINGLOAA (RERARIMNG: B)er opin Biot Ther.
4(8):120:3-12, 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).
[60126] For ophthalmic administration, the present invention provides a method of
treating glaucoma or ophthalmic pain and inflammation, comprising administering to
an eye of a patient in need thereof a therapeutically effective amount of a synthetic
peptide amide of the invention, The synthetic peptide amide can be administered
topically with an eye-compatible pharmaceusical carrier or non-systemically using 2
contact lens or {ntraccular implant that can aptionally contain polymers that provide
sustained release of the synthetic peptide amide. Such eye-compatible pharmaceutical
carriers can inchude adjuvants, antimicrobial preservatives, surfactants, and
viscolyzers etc. It is known in the art that high concentrations of many compounds
are irritant to the eye and low concentrations are less irritant; thus the formulation is
often designed to include the lowest effective concentrations of active compound,
preservative, surfactant, and/or viscolyzer, said viscolyzer pr.eferably having 2 high
surface tension to reduce irritation of the eve while increasing the retention of
ophthalmic solutions at the eye surface. Such controiled release of ihe synthetic
peptide amides of the invention can last 6 months to a year for implants, or for shorter
periods (3-14 days) for contact lenses. Such implants can be osmotic pumps,
biodegradable matrices, or intraocnlar sustained release deviees. Such topical

compositions can include a buffered saline solution with or without liposomes.
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[00212] Compound (15):
D-Phe-D-Phe-D-Leu-D-Lys-[4-Amidinohomopiperazin
we amiitied (SEQ ID NO: 2): [00213] Compoundr(1gy2er/23858
D-Phe-D-Phe-D-Leu-D-1-1ar-[4-Amidinohomopiperaz
pneraMideb(SE @D NGib3) 1q(@021hdnEenponsme and gels
bl )R RgR Tg)r}ﬁﬁngﬂ&@ﬂhé@_yﬁméﬂ@pépﬂ%des of the invention
for ecu!d I %%hc%@& pﬁ?ﬁ%@ﬂﬂ%&ﬂlﬂ%s@g Qs&l POMQ %@bmﬁg for

e tm arese?v/oos eo s%gmctl;/yepst%cg éz)ngo%sgam o[‘%& Jt'oplcai
€ompoind (

foﬁl%H@Sﬁcﬁﬂ%wﬁjc}t%aﬁgﬁafﬁ%iﬁeﬁ& 6n|5&i:mout the inconvenience
A PG STt P e B RIRT ES EQ K RIS i)
pf{@@@ﬂ_{@]:@@mﬁp@g Bich (q_@)ic a biodegradable synthetic polymer.
pibithaslD diepkxd\ien(dramidipo)id D apspd use include the
pofyRicinghomenirerasing emidel (SELRMNs B olic) acid.
A&Qgglll%loge mm&%@m include, bwt are niot limited to: poly(anhydride-
co-1m1de CI? ch: c-:l)'hc au((ﬂ?, ;?Weg npagieﬂge, pol%%b‘?‘?{%z'

ne armi ()
polyhydroxybutyr te va ratey polyorthdester, and polyethylene-oxide/polybutyiene

teraphthalate. Intraccular 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
dispensing ophthalmic medications are disclosed in 1.8, Patent 7,122,579 to Schwartz
et al, and in 1.3, 7,105,512 to Morizono et al.. Methods for formulating ophthalmic
medications in contact lenses are disclosed by Gulsen and Chauhan, Ophthaimic drug
delivery through contact lenses. fnvestigative Ophihalmology and Visual Science,
(2004} 45:2342-2347.

[00128) Preparations for transdermal delivery are incorporated into a device
suitable for said delivery, said device utilizing, e.g., iontbphorcsis (Kalia YN et al.
lontophoretic Drug Delivery. Adv Drug Deliv Rev. 56:619-58, 2004} or a dermis
penetrating surface (Prausnitz MR. Microneedles for Transdermal Drug Delivery.
Adv Drug Deliv Rev. 56:581-7, 2004), such as are known in the ant to be useful for
improving the transdermal delivery of drugs. An electrotransport device and methods
of operation thereof are disclosed in U.S. Patent 5,718,201, Methods for the use of
iontophoresis to promote transdermal delivery of peptides are disclosed in U.S. Patent
6,313,092 and U.S. Patent 6,743,432,

{60128  As used herein the terms “electrotransport”, “iontophoresis”, and
“jomtophoretic” refer to the delivery through a body surface (¢.g., skin or mucosa) of
one or more pharmaceutically active compounds by means of an applied

electromotive foree to an agent containing reservoir. The compound may be
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[002181 Compound (21):

D-Phe-D-Phe-D-Nle-(P-amidino)D-Dap-[homopiperaz
wireosnviieke] (SEQ ID NO: 6):  [00219] Compouksd/{zpyr/oz3sss

D-Phe-D-Phe-D-Leu-D-Dbu-[4-Amidinohomopiperazi
deeralpidrluakQith) MNDoB)iid0) 02204:Compaynck{@3ion
D NeeRsR G klas biet il Naktd-Araidinphemepipaiaszi
com%cﬁm Ig’ﬁ]ﬂ@xﬁzgyl QGMQ 05@031&%&%&11@@%%@ &%4)

cempoun [%zz%hge D sl\% azzonr;}solvgrrxg gh%%l ec[oa Zg!cl;]und

BB 5 tteaﬁpt‘fat) 2B HIB2ASHITONAS e
pegies E Bl 1 (SECHES: R [obz2 f‘é‘c‘fﬁ*fb‘éﬁa??a o
@By DpRive TRt oe BRie TR ol s eRstydogifgations or
aekiazaspiioidnslgdecansitoneemidé(GEQIHDNGiR)pores in
the skin, also referred to as “electroporation.” Any electrically assisted transport of
specics enhanced by .modiﬁcations or alierations o the body swface {e.g., formation
of pores in 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 tertns
“glectrotransport”, “iontophoresis” and “lontophoretic” refer to (1) the delivery of
charged agents by electromigration, (2) the delivery of uncharged-agents by the
process of eleciroosmosis, (3) the delivery of charged or uncharged agents by
electroporation, (4) the delivery of charged agents by the combined processes of
electromigration and electroosmosis, and/or (5) the delivery of a mixture of charged
and uncharged agents by the combined processes of electromigration and
eleciroosmosis. Elecirotransport devices generally employ two electrodes, both of
which are positioned in close electrical contact with some portion of the skin of the
body. One electrode, called the active or donor electrode, is the electrode from which
the therapeutic agent is delivered into the body. The other electrode, called the
counter or return electrode, serves to close the electrical circuit through the body. In
conjunction with the patient’s skin, the circuit is completed by connection of the
electrodes to a source of electrical energy, e.g., & battery, and usvally to circuitry
capable of controiling current passing through the device.

[69138] Depending upon thé electrical charge of the compound {o be delivered
transdermally, either the anode or cathode may be the active or donor electrode.
Thus, if the compound to be transported is positively charged, e.g., the compound
exemplified in Example 1 herein, then the positive electrode (the anode) will be the
active electrode and the negative electrode (the cathode) will serve as the counter
electrode, completing the circuit. However, if the compound to be delivered is
negatively charged, then the cathodic electrode will be the active electrode and the

anodic electrode will be the counter electrode. Electrotransport devices additionally
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NH2 [00224] ‘Compound (27):

D-Phe-D-Phe-D-Leu-D-Lys-[1,3,8-
willazaspiso[4,5]decane-2,4-dione amide] (SEQ:tph6d3023858

2): NH2 [00225] Compound (28):

D-Phe-D-Phe-D-Le Ls I
recéjnriﬁeggﬁg 81' & f’?]ei guhz 220l l‘X 5 iC_aoneP[%?IEﬁ%t((Bfﬂ%gr\I’glleq !étc;{h&:
boRyOSugj girx& ngwg‘%&ct@d fo) %e@@je of the ¢ oéc o the
QPRSI e mﬂétﬁe@ﬁrgw[ﬁvs‘ffﬁ%mfﬁP,Sé*ﬁdfﬁn%e desired
spyDmetivanokrehalvitd] ¥SEQ |DoNEis pf afgegp|y conductive
eléiOBR PObEk(B0)ing refation with an fonically conductive liquid reservoir
wl&?ﬁmé RRAR Pedett-lnliysrid-phamny lsd-pipeiidianytldose
deurm Qxa!ﬁn%ls gr@i)'fq{gﬁ @%ﬂ@@l @EQ&!QL M Qsetzalr since hydrated
ge:% ﬁamnggm 9 al%lg glaﬁx%&llture than ligquid-filled contamers Water is one

e-D-L eu-- 5d| ethyl-4

1

I%slda nglﬂﬁ 5can té:“ n‘é sgl?% I ij cc % salts b%tbe
waler soi

peptide compounds of the invention are e and in part bjc:ause water is
non-irritating to the skin, thereby enabling prolonged contact between the hydrogel
reservoir and the skin. For electrotransport, the synthetic peptides of the invention
can bé 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 comeum) of the
skin can be mechanically disrupted prior to electrotransport delivery therethrough, for
example as described in U.S. Patent 5,250,023, '
[601317 Peripheraliy synthetic peptide amides that are well suited for
efectrotransport can be selected by measuring their electrotransport flux through the
body surface (e.g., the skin or mucosa), e.g., as compared to a standardized test
peptide with known electrotransport flux characteristics, e.g. thyrotropin releasing
hormone (R. Bumette et al. J. Pharm. Sci. (1986) 75:738) or vasopressin (Nair ef al.
Pharmacol Res. 48:175-82, 2003). Transdermal electrotransport flux can be
determined using a number of in vive or in vitro methods well known in the art. Tn
vitro methods include clamping a piece of skin of an appropriate mammal (e.g.,
human cadaver skin) between the donor and receptor compartments of an
electrotransport fiux cell, with the stratum comneurn side of the skin piece facing the
donor compartment. A liquid solution or gel containing the drug to be delivered is
placed in contact with the stratum corneum, and electric current is applied to
electrodes, one electrode in each compartment. The transdermal flux is calculated by
sampling the amount of drug in the receptor compartment. Two successful models
used to optimize transdermal electrotransport drug delivery are the isolated pig skin
flap model (Heit MC et al. Transdermal iontophoretic peptide delivery: in vitro and

in vivo studies with luteinizing hormone releasing hormone. J, Pharm. Sci. 82:240-
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N1.02 [00229] Compound (32):
D4'he-D-Phe-D-Leu-D-Lys-[1-(p peridin-4-y1)

wHaelerde one amide] (SEQ ID NO: 2): [00230)ct/us2eome23858
Compound (33): D-Phe-D-Phe-D-Leu-D-Lys4

243 @ Q)(échlnﬁe%% iazasRireld bidecaN:0ReABIg] e pigs,

forﬁxs% %,eN%dzrz Qaw[qozzg’&ic%%‘ﬁ glnd!ogx%@brenc trans ort

D-Leu-D-L

R e e
the BEyfyn AR SO PR ISP R S dE%"{(‘:?“r‘?fé‘fﬁ?ﬁp‘Wﬁ%‘iﬂ“?‘m
charyrd eitreptranitilie]l ¢S ey IBRO: 2): (00233] Compound
[0BB): Other useful transdermal delivery devices employ high velocity delivery
unbdr BherDRheDskiepidrkyswirdpipericinadeyi)-| fhenzeal
deildclj- M@Z!Qﬁr&@m 19%\:@1%@@1&% 1 cﬁ’\l@)rr&.)«}l enhancers,
se:l;betlmes rel“erre% p%ena% ;gé";"jypli’meat on enhancers”, i.e., compounds that are

L¥n L4§ (gﬂ%tte Va%dr.{;gsll(m,p%er to

d
LD erfﬁa? 5 p VHgine Arhide

drug admmlstrauon in ord.er to increase the permeability of the stratum comeum, 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 comeurm, whether by passive diffusion or an
energy driven process such as electrotransport. See, for example, Meidan VM et al.
Enhanced iontophoretic delivery of buspirone hydrochioride across human skin using
chemical enhancers. Far. J. Pharm. 264:73-83, 2003,

{066133] Pharmaceutical dosage forms for rectal administration include rectal
suppositories, capsules and tablets for sysiemic effect. Rectal suppositories as used
herein mean solid bodies for insertion into the rectum which melt or soften at body
temperature releasing one or more pharmacologically or therapeutically active
ingredients. Pharmaceutically acceptable substances utilized in rectal suppositories
include bases or vehicles and agents that raise the melting potnt of the suppositories.
Examples of bases include cocoa butter (theobroma oil), glycerin-gelatin, carbowax,
{polyoxyethylene glycol) and appropriate mixtures of mono-, di- and triglycerides of
fatty acids, Combinations of the various bases can also be used. Agents that raise the
ﬁleiting point of suppositories include spermaceti and wax. Rectal suppositories may
be prepared gither by the compression method or by molding. Rectal suppositories
typically weigh about 2 gm to about 3 gm, Tablets and capsules for rectal
administration are manufaciured using the same pharmaceutically acceptable
stbstance(s) and by the same methods as for formulations for oral administration.
[003134] Pharmaceutically acéeptable carriers used in pareriteral preparations
include agueous vehicles, nonaqueous vehicles, antimicrobial agents, isotonic agents,

buffers, antioxidants, Jocal anesthetics, suspending and dispersing agents, emulsifying
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EXAMPLES [00235] General Experimental Synthetic
Methods: [00236] Amino acid derivatives and resins
wweispkkchased from commercial providers  perws2o007023858
(Novabiochem, Bachem, Peptide International and
aotPst &%!ee&gm%%gggggtmg&gsmmm Salas
m\{)ver%)urchased from Sigma-Aldrich, Fisher Scientific
WR. The compounds_herein were synthesized

S0 AR LTHBHS TS5 B S2A BERS = e
Regrertiistivp inAmg e Mesaie! %@frﬁ&tﬁw&ﬁ@y
infgriteskwtlvervwisashBifie ehluliveniiteitg Neepgeous parenteral
vipekkorthediatdren n iemperauren {828y e, sesame oil and
pdpllQyingistanslargdsafpracns ovide guidanas Ashs must
bIBNE (@Méﬁ@?a(%ﬁﬂ@éé%%e@ﬂ duhgamailahilingQhicn
mcﬁgtu IE&%OI Stﬂf@!&ﬂ me?éﬁgplbgrgq gl@cﬁ’tgp &E%foﬁ%%?méhyﬂnd

riclo, ase n esls PachaI

P"E%’&Er&"%?ﬁ%‘(?&%zf’iﬁe%”‘“ é‘\"fv“"ﬁ’ior °‘“P

bR Bor SIS PRSPk (o SE‘H%“ i wéﬁ?ﬁf&%f
Bifiop tidedSymtttesiad Seee Aok BdRie Sl NrdHgghocal
afi884) nAtiartongelyl Shiefsaidpdtd@g, 2BEdipe Saditkents include
sdphassrReptitaBynthesisyRoRT actigatidippreach, LRL
pﬁmgﬁgﬁmp el hAQIYSE St DRSS POLIGR): Blewaktso). A

¢ uéStenQéj Qghlial% ?&IIQE EJ&%’E% §m Cgll QEQ ge incorporated.

emical Com 984): Bis ooviens
e G s sAG gj‘é‘*ﬁ%}] g
Blggol 9T g rpipil R a%’é“é’.’[‘zf@’ A YR RGP
comgriOTHPABRRALTEHE Hgféﬂdﬁé‘ﬁfé’i?ﬂ%ﬁ%éf‘ﬁﬁﬂd or
lagiigetignitrile [00240] Aloc: allyloxycarbonyl [00241]

{opioE: té‘f@-bﬂt@xgg@ﬂgowlbﬁ@@ﬁ@ﬂ]&r@@lm once, or may be divided
inReNZaitiazelart ukowyd sin(dimaethylaminoy-pRosphoni
c&M;Q%@ﬂU%QQ%M%G%MMQ&c formulation™

en@ %%LQMQQQ&Q%Lt LQ% 4J0gl‘fp&19 @Hvery of a synthetic peptide

a tlj(‘?[enz 119)1)1( Caaéqz Onéve enol‘é HIE, %ore acr)no%4335\]eral days to
ané aza |cycj|w[ 4.0]0nd ecr? ene’l (5,2'463]u
Wﬁkél\ﬁucb ? 6%? é‘ﬁ‘}'&’ﬁmmlm ered subcutaneously or intranfuscularly

and allow for the continual steady staie release of a predetermined amount of

compound in the subject over time. The controlled release formulation of synthetic
peptide amide may be, for example, a formulation of drug containing polymeric
microcapsules, such as those described in U.S. Patent Nos. 4,67;7, 191 and 4,728,721,
incorporated herein by reference. The concentration of the pharmaceutically active
compound is adjusted so that administration provides an effective amount to produce
a desired effect. The exact dose depends on the age, weight and condition of the

patient or animal, as is known in the arit, For any particular subject, specific dosage
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[00247] Dde:
1-(4,4-dimethy1-2,6-dioxocyclohex-1-ylidene)ethyl

WOeASLIPIC: N,N'-diisopropylcarbodiimide [00249)sze07023858
DLEA: N, N -diisopropylethylamine [00250] DMF:

N Ncn.g clanr;] lfoﬁ@x%mlnqe c[cor in :tl'c]tﬁa 3 %vxdua! need and the
uorenylmethoxycarbony 5025 I TU:

p?fﬁ(sff“f ggf%’éﬁﬁ UL o) -k kT R LD AR i
ol TR o MO SHESENAR SO PE By xemplry
ofly @hiHebem inrdaizo leni fekyole ¢ BraBtte bianethnpibintinion
[anitex edusrophesphater-[ReRokhdHd Bitkaging in an ampoule or
p&gﬁygé@m%@w;@z& lei002 2&hHBlah Qg AL preparations for

pQ&E@Q( MRANEE Qlfll'g t%&ﬂm@&@g Lap B%c[g%éél@@ Mustratively,
&902571 Dde:

aYEnous sion 6f a stcr;le aqueous buffered solunon containin an acnve
1-(4,4-dimethy1 oxoc%/clo ex I|de e)-3-meth

COI)I‘IBOHP |”[6b§%% dmin jrajon. Ol‘mh Fnoqi& ngj sterile
Wﬁ)" Rf_)fﬁ‘g!tﬁm ﬁmﬁafﬁtﬁqgmfﬁé%mﬂm paéqw} can be injected

as necessary to produce the desired pharmacological effect.

[00138] The phmaceutical compositions of the invention can he delivered or
administered intravenously, ransdermally, transmucosally, intranasally,
subcutaneously, intramuscularly, orally or topically {such as for example to the eye).
The compositions can be administered for prophylactic treatment of individuals
suffering from, o at risk of a disease or a disorder. For therapeutic applications, a
pharmaceutical composition is typically administered to a subject suffering from a
disease or disorder, in an amount sufficient to inhibit, prevent, or ameliorate the
disease or disorder. An amount adequate to accomplish this is defined as a
“therapeutically effective dose.”

[6013%] The pharmaceutical compositions of the invention can be administered to a
mammal for prophylactic or therapeutic purposes in any of the above-described .
formulations and delivery modes. The mamumal can be any mammal, such as a
domesticated or feral mammal, or even a wild mammal. The mammal can be any
primate, ungulate, caning or feline. For instance, and without limitation, the mammal
may be a pet or companion animal, such as a dog or a cat; a high-value mammal such
as a thoroughbred horse ot a show animal; a farm animal, such as a cow, a goat, a
sheep or pig; or a primate such as an ape, gorilla, orangutan, lemur, monkey or
chimpanzee. A suitable mammal for prophylaxis ot treatment using the
pharmaceutical compositions of the invention is a human.

[£0140] The pharmaceuiical compositions of the invention can be administered to a
mammal having a disease or condition treatable by activation of the kappa opioid
receptor. Alternatively, the pharmaceutical compositions can be administered as

prophylactics 1o a mammal having a risk of contracting or developing a disease or
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[00261] o-NBS-CI: o-nitrobenzenesulfonyl chloride
[00262] PbE

wiyByd 8% -pentamethyldihydro-benzofuran-5-stiifesip/23ess
[00263] PyBOP: benzotriazole-1-yloxy-tris-pyrrol
coldiRQsRNASAPONIHAion of the kippx@itiDECHROSHIvate or
COILQ Qo%sGtﬁ'th BE beEeYES 5596%@:5%{ LQQ@@@&BH tk!:'phamaceatical
Zotiaze lgci%dXQﬂ%&lﬁnﬁt&%t@m%ﬁMw FRNAHT:

% (1]
COTg?ra uoroegvrfate 0 trlet
e ORI LR Nt L o

pan]r 1@31%%1% PBWTSBPWW %Ifo;%%estw{gcaft ?aﬁlre,
hvgmhmmﬁpetxf@@@m]cmm fﬁ?ﬁléﬂlfg}fsww and glavcoma.
piriiuorometoanesbiforate {ODRAMEITiC! tinH OB PO e
nverplides synthesizetyiyoFmacimeinod alogyhwerespeutic
off 9&}{9& It R, X e QT b3l o 20cydahtmoids,
antx eg éo tmn9u&$§t§‘@9§e§t{§§&d&§@§n§& Gicetaminophen,

ol 109 a Com |
cmgfo's_lieig}la mag% %a:&/ i agozt} %V ?On-sé,gﬁﬁft W %M%ﬁﬁgs

<N%mwwwz%§m TR LIE7HE)” %6%’7&’1 the synthesie
peignapiiiseof @A ET8I8"N peptide chain elongation were
[owartiethiviteeithioy, il alostimindptidereyharberaie
andRasngeiaiechhyuperiing raagems oithcactqpigae,
dextromoramide, dextropropoxyphene, dezocine, diamorphine, dihydrocodeine,
dihydromorphine, diphenoxylate, dipipanone, doxpicomine, ethoheptazine,
ethylketazocine, ethylmorphine, etorphine, fentanyl, hydrocodone, hydromorphone,
ketobemidone, levomethadyl, levorphanot, lofentanil, loperaniide, meperidine
(pethidine), meptazinoi, methadone, morphine, morphine-6-glucuronide, nalbuphine,
nalorphine, nicomorphine, oxycodone, oxymorphone, pentazocine, phenazocine,
phenoperidine, piriramide, propiram, propoxyphene, remifentanil, sufentanil,
tilidate, tonazocine, and tramadol,

[90143] One embodiment of the invention is co-formulation and/or co-
administration of an opioid with substantial agonist activity at the mu opioid receptor,
such as morphing, fentanyl, hydromorphone, or oxycodone, together with 2 synthetic
peptide amide of the invention, for the purpose of a mu opioid dose-sparing effect,
where the dose of the mu opioid is reduced to minimize common mu opioid side
effects, particularly in opioid-naive patients. Such side effects include constipation,
nausea, vomiting, sedation, respiratory depression, pruritis (itching), mental
confusion, disorientation and cognitive impairment, urinary retention, biliary spasm,
delirium, myoclonic jerks, and seizures. The selection of the reduced mu opioid dose
requires expest clinical judgraent, and depends on the unique characteristics of the

various mu opioids, as well as patient characteristics such as pain intensity, patient
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fold excess amino acid derivatives. The coupling
reagents used in the synthesis of the various

wéampands of the invention were chosen fromdimeszeorioz3sss
following combinations: DIC/HOBt, HATU/DIEA,

a, L IJ% -Els{( h%éseTmu@JgémP Y. ﬁ@@t@iﬁﬁigﬁﬂgactmns prior
coor/DIEA [QQ%aZé;lt Deprotesrienof, the.side.chainof,

amino acid In position No. 4 eS|gnated Xaa4 in the

Clﬁ’r‘fﬁ‘l%@"r‘ffﬁéff@ &Pt AR oduct of resin bound
1opéftideERS! %HF@\?é‘H ”&5‘ SRR BepHicEswara ™ ™
prasseTbled et FrTR R é)ﬁﬂdbﬁi’g'r’é’é%?é‘@b‘md such
asagdingcX aadythennbaaDX B0 fradlf; divalive pre sitfistic
cEhsinipretealing:grawps eitheidiamminoragiche, imonabant or
.soduced at Xaa4 were selectively removed as

[@IP?QQW%U&Q)!& aIQQEeQJaM‘:{QQQx SQURRiNKErE: W\@Qp@%ted

mtin él}: gf‘l dF%%lg]Zi I %&!’Q%Q%MJ%S oglge: mvenfaoq %b‘i%’e %r’e)%;ng!e’mcychc

ESpIGYRRICR" ‘m@fagimr%wﬁ“ dir ?“T?E e
RO enyw&mrﬁéior@mo%aw‘fs“w PP joaRiefspots such
2s@ro LR AOFUNNNPI Rpro BT 2ng Y e ipe ppErsong: specific
refyrpi@tndibiists e plitles-Gheavdtny pStraotureiopwn and
RIRIRGY, lBEG Gl P RGeSy OSHHN spdd adges; ik, dBual-
acamggﬂm",aﬂm AdErisd-ESCAMiaigen, 113-115
ﬁ 4)Su:xllob ¢ rzzuSr c}NQ G E’a%@l:' %Mﬂg‘e@%ﬁm Qnt%q:m'ated info
Wlt Bee rOteCtlon m%t§l mven?gyinclu%e (;%egxta%{)lac for

p‘r’o"trm‘cfmlcaE Fotp of the diamino acids mtroducedbat
e%%ﬂxﬁ%’%“%{?z JRTETSASE ameved by 20 506
dmp@ﬁaﬁq@ewgﬂwdqu@?%@ﬁ%ﬁ?@ﬁﬁ&% B i prasidone.
zdiewingi Hiatanitr ofjemroretine aSREbeMas eFRpRiET: abigpehixene,
fpaadief esndountpeptidtsiwasathieve dipgide
ifellewsnAllensepisieaienadhe desirebountpeptide
trm[,tbmﬁntrg@a&geamIW%@;WM@@M&& eAGieshe,

m}% bd (%mééw e 0hag %@ysﬁmgmm@ﬁmm i&MOF
ound No-isopropyl peptide.

ducin
pr_‘iﬁ‘@?ﬁ %ﬂonomg"fﬁ ylation of the terminal nitrogen on
[‘M’%.@%&VHSW&W&?&@“&%‘{% Fotrésn D ound
COFEEERE TRyt S S BB NG Bt o amate:
spraptiddsctivecfroeotserareiing TRl Hpadifipcid opiramate can
aidlervatze dourthaediitraibohzemeqsal fompdsitithe ks invention.
oAl B Skl BHORsE ik atiesiaesto], Kigtesiatind tarisoprodol,
DRIMizedseleciveNametbulationnipepiides an
ch (9 “oda%o i) Otgtmxgrf ﬂ%%geﬁﬂu&%sgérﬁt%lag Q@a@@@s sIJﬂgs caffeme
fesuﬁt'“g sulfonamide was, then melhyiated.vith a
PR S diRethyIsalphate and
1 8 -diazabicyclo[5.4.0]undec; - ene in NMP. The
0-NBS protecting group was subsequently removed
by a mixture of mercaptoethanol and
1,8-diazabicyclo(5,4.0lundec-7-ene in NMP. [00278]
Guanylation of the terminal nitrogen on the side chain
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[00282] See the scheme shown in Figure 1. The

amino acid derivatives used were Bcz-D-Phe-OH,
wd=baexs-Phe-OH, Fmoc-D-Leu-OH, and PCT/US2007/023858

Fmoc-D-Lys(Dde)-0OH. The fully protected resin
chIMW%%%Wl&y&Uﬂ@ﬁ@adﬂ@mu&llyemar@

&&&9@4&5@9@%{3&;@@5&%@&9 WVARE LSRR R Qoo
mmok Novabloche%g

prednisolone, cortisone, dexametiasone Sgrc?dtntsanen}elomc?asoﬁe clabetasol,
omop iperazine 1o the resin was achiev mixin

C“’HOV\WEH“%\ @WTFOWSB?’ﬂ%?ﬁB%Fb@Faasﬁ?ﬁe & 87 Mmo
ﬁu%@@imﬁm’é@ﬁﬁomwl(’feé‘)ﬁﬁﬁ‘t‘)‘“&?zé?ﬂi’ﬁ‘ﬁi"b Df-%eﬂ%‘ﬂ
moterapeTaturiTive e Sirmpiedw astibe At ESRAE dffdbe
phifaddiaaddgedidn vaeuioewhe resulting
[Gmwommmﬁcﬁﬁgbﬁﬁﬂﬁtﬁh\ﬂmﬁﬁﬁiﬂ thBsddigin ion channel
bio%gm%% 9@4&%@@@@3@ WRngA8sinD Wwas Selifthmia,
Q&?ﬁe Sl B f“ons ga%nﬁ,gmgmmrm@a%d into the
was use 0 C%Q%LQ%SJ /Stn%) ve Y, or%!nga%‘g'n caleium
phﬁ‘iaf’fﬁ—’lﬂé"[mﬁ?sﬁ(”aste Sing fe Couplings were
ionysstapel PSR FP & SCrOtE ety B g o e
iorchbpivel eiveciaet EbERURS GO Gha stk BRBR Wit B g dence
ihipipleridine iRk dpshtodmplatiotripptidecehelers of
1 RlOROAtGN stheregitas:ieatedindthr 4% lydrazing See
o DML 3 ¥ SamirpiasRea-kemoval. The resin was
;ed’i’s”rﬁ?h%éé\ém&%'? #98PGM, AR ANsAINNRGHATERR oy

r%rs alilx pe tl resm 2 4d[gfmswred with or incorporated into the

e nos eeftheeilﬁl;et nSmQOJngrP fg{'éilﬁ!gl“e %:?'rgear
ph?ﬁﬁ‘fé“%??ﬁ“?‘gg'i?l Mowas Spiitagain and a portion of

mqrg gf &%&Ig!}r_ﬁlﬁ] 611) Wca'ggcal oaImg agg é HUS sH%h as etofenamate
meglefivartivestione{rrmicagiy RHSH) 20 0REST RASTHITAGDIT gfch o
acdin@acio-auizo donctioncobipel derhndkdatiofre danvey
feRdtindbreaistepsic{ix{oMN\BS:rotection ncfn@ic acid,
nasggip &W%&Qﬁ M) naasidi sl theatedapitiyric
ac% &RL%LQ@S&MS%%@:K%&f%%&%ﬂ@éﬁ;@lﬂﬁ&&lh@&ﬁ 40.7
chdanac F?rolac)ang tmomF ( armxl:;ﬁén%) %EH&‘?UQ&%! @l}éﬂrg I;QJ o§9

e resin was then was e wit NMP
acﬁ\FWE’fﬁW&’ﬁ’Bﬁj"“‘l‘%@" SRS - roteggtcé?:1
Phnujgtrens o drk s Attt %‘fﬁ"&f“é‘oﬁ’ﬁ‘f“% - pirprofen,
prahe@eefipzedsityetopsnd GRS aHe e BoRiiic SHimER Y
etavleh gimeibsyist Fatep (G mirad®rerivoh 2dididety. fiaprazone,
mdMB e Bhpabraam:t prapeiature fionmd pnamliditeresin
suMRSHIDER Washeshwil; NMitaad dapanashing pacess
bm%@&[r B g%‘ﬁgx&p%dﬂ! &%N@@yQ@M@E@&L@m ng-ph@yl
sal ce tte! xr?a reessll%\s/,\a@s grealt%gz\ﬁgtangaﬁ %QE‘ sglfsaiatc and

rr?/ercap dethanol &0 ’7 ml, 20 mmol
1,8-diazabicyclo[5.4.0]undeg;7-ene (0.8 ml, 5 Immo
in NMP (7 ml) at room temperature for 5 min. The
resin was then washed with NMP and the washing
process was repeated once. [00284] To protect the
resulting N-methyl secondary amine of D-Lys at Xaal,
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[00288]
D-Phe-D-Phe-D-Leu-D-Lys[w(4-aminopiperidine-4-ca

wihexybeiacid)]-OH (SEQ ID NO: 2): [00289] See tliesornzssss
scheme of Figure 2 and Biron et al., Optimized

aglectiveriimetiation QlPRRLSLSOR SISO N others
su‘gﬁ E gQ&éQSl@Q}%&Q@C& %te%iln%x ﬂ'e%(ggcgﬁ)syﬂ;@tﬁcﬁﬂy NQmino-4-

acid derlvatlves used oc-D-P

h)ﬁr@x&butﬁwlgﬁ % aSﬁetrEfnboeré iy)ati_ uc%_lﬁx_?c carq)azone's cromolyn,
chf-‘_emléagnﬁf Ewb?argﬁg@ﬁlogﬂtane indomethacin, kemprofen and its active
mREIBEE SR EARI R Ee i iy e ATBe Ry R eaRTE!
eshPH @ varteddS widaly SebaieraherRoTmeitggide, orgotein,
odeserjbecinithesynthesis.obicampoundi(lydesaribedy-
pPQ¥ R Q0200 hhe-fullyprote slednas) arbknd

ggc% 05 sypbesized mapualiiading from

0 tg[ari; 1grh|0” c[:xg EI:nO( gug:%term? w%@r%m%%P Ieg thio the
ernatlona ,&ttac ent f

PRSI PR SRR e “‘igﬁ P EAHBBRYIE aZid"
Cﬂf&?fh‘ﬁﬁé’ddﬁgﬁ ﬁ@ﬁﬁﬂ%‘*@ﬁ‘ﬁ"rﬁ‘%ﬁa’ﬁf agxﬁi& and methazolamide;
osgelrtitettonchhtetn PrpPsoeayiah )é aFiagbitors of Na™-
Ktattigdpout@pdording tdetikelipzdreduisdesdribedidn
sl sy thesisioiaDaeidn dibiniGoprabavandii@mids;
mﬁﬁﬁ&!xtm gaﬁ@'&%&%{ﬁzm gidlﬂﬁk@iahkc diuretics), such as
be%%e@ngdpcﬁ’aa@mh@ Qo&x&&uﬁ&%ﬁ%meéamper
RS el b lm%&;ﬂrt Liesnhas.shlanga
’ rtion od mmol'was uset or Slet Cl L clial Na*
AR B R B AR TR L e Ne
heraetetichitrrE Rttt ei"“Nﬂéﬂ‘—‘PéB“fTSfr‘ﬁT‘e{f}Wm‘d
reQBiPs Bidofrt WP‘S@WWWW% JeRfpROMeRPtassium
capgsimavascivendiiteied. andwwashbddawtic B -Phrez
sifidsateowaspyapaiaietddnnacuaiand-theitiide: of a loop or
m%@!ﬂ%&@r@&ﬁl&%m a synthetic peptide amide of the invention for the
pu%oﬁ:%?a Qof cp gliB!ﬂg Mthxé‘(X)%e Kgag%gaem:w %lape%{ [ge! 'a(%c%f% loop

or JthC}IC (ﬁlj‘%gld{ljﬂ%o {\évl%.lsl ¥Ze€(l:1 Itat gvgtre.(r)megmn g&p vent or

r puri ication, “th fe Crude ep %ﬁd I

T R RO TSN IR e LAl SRR R %ds et
otbenetiral tPRISSIUTIST %ﬁ%%@éﬂ%ﬂfﬁ‘%???ﬂ’@mmg
sodiofuirrmanth b b fiediding P EuP tetiffesrealy Sre f Mvidmalds e
al (FHbblds (b wifnrsbAamcdHiAMeB. 2 20068230200 TEAP 5.2
[6iRsB0Y0 A P ofibie rearp ekt agpehtteth wit be anjingal or
cogt[iag'j %H&nyp&ﬁﬁ%ﬁ (in/@&iﬁgl &18/ Qﬁzﬂyﬁﬁs@@ {@i Na humans,
wihAGUQRS Wt RUALY: exeaRding ORI 6 ROLI G AR ey

the resulting solution was diluted with two volumes of
water. The diluted solution was then loaded onto an
HPLC column for salt exchapge and further
purification with a TEA buffer system (buffers A =
0.1% TFA in 1420 and B = 0.1% TFA in 80%
ACN/20% 1-120) and a linear gradient of buffer B,
2%B to 75%B over 25 mm. Fractions with purity
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[00297]D-Phe-D-Phe-D-Leu-(e-Me)D-Lysta(4-aminop
iperidine-4-carboxylic acid))-OH (SEQ ID NO: 1):
wB@R88)sThe synthesis was started with 0.3 mpaofgfoeriozssss
the peptide resin:
theBACRRNERBNS - Rk 8tinly S N 0SB it rRiper
mlg Y Coagbgg%lsléﬁu%@w%n Jn-ﬁféa[ ) @Jﬂt mlﬁne\@@§m depletion.
e 55 ! dﬁrﬁ:ﬂ; you o%%'am%%?m%%%&)a&% of 5

cribed pelo MS anat\éses were also
po‘bsé‘f"fﬁfﬁai’é*g 3¥68%§§r|5ré‘d‘“a[(i??n1C°1d fidais orcompound
PP latReG e SRIRTRYY] PRSP TG ST TETRSA O HRde of be
invgmicarfriri: fumeticheop elayaiaeddanofarihpeiesipapparing
dptepedihelasegcrbddeh thelgyhthesigiof oprhraund
mebhwasiialewad e desepptiantabove. The
[ﬂﬂrﬁﬁn Q%%Qﬂ@&ﬁbé@ﬁ%ﬁg RERHESiC peptide amides of the invention
exk(t%t é:lqng Pstm %uratmn gf' JQU!T M{eﬁ Mﬁ)}@iﬁl’&){%} (Mr@%ﬁcﬁm&evam

0-4-piperid i car oxylic ac 1-Tn resin])
“tfdh 'tre At With & Sr%lxtusi:aéo'?? Iﬁ%f 553; S ami§es of the
W“’%d?@s?%‘i‘&? FOBR A AR AP e PG e
pepTiprenmissimeiais Hes frerSd ehifrderdiramitnataep opiod
recifine-diltraket was @ apomednmiyetion areitherude
empRphide, (0.3rmQkptide amides of the invention when administered to a
maRaRANEr BsPhe DR GnMen Rk Y&k (drids niex-pip ebitlibout
504 %fé&m%x&%ﬁ&a%aw,amaéag{@sauaa@ms@@ B3 hours post
admrmstnXxl ettﬁhe m Oqugrggaf l;bsets%hlégt?og %P 5@@6&9&%@ QJ)ievel of
was ur| Ie E e c?i[a Xea 0 101(1 rece] %9[1@ Qrgcnt a or all
efﬁcaﬁi’t%e&e S ¥B e Synthesis pound E)
ag‘S@‘é“ﬁBﬁve Fractions with purity exceedlng 97% were
(008D | e & e eliEr T BE BT EIPERSFTIREt ST ity aria
wipurifiethpeiitid emspvAtitdosvidrphekerpiiwd eniqghout 75%
of Mg RiEcanalysis pth aamkG:1880m i siplunity @DadBents, the
syﬂf@ig L%ﬁta@%ﬁe&f%ﬁ%&mhmmmém&& WMieknrt at a dose of
%ggml@&vm@mﬁéﬁ 894 Sncabservge f4-4.

ad mE)tﬁatmxb %)% rta%xy %er%%ﬂsdonfxegg rﬁlp {ﬂg &62 [QQ%QJB]; of the

S fo%eu- . %% % natgast
RRUSER TR E 557 05365] ﬁ'ﬂ aC|
RS A B R B
[60t5lo c Ty ipYsatien Wfﬁ@@cﬁ zu@cﬁh@laf treating or preventing a kappa
opbiiTeerO-hsyStidd @ @tel 9rapg§i1‘i¢n(in a marnmal, wherein the method
induFenoapiperitenkdmihiedl (erotngionbi@rant W&tive amount
of RNANEES WEY SnRE HiatMeEhAs. dessrhed dm @y mammal, such
as §X£&Q§§i§dqt £QRAMNG{(Lh. Sef: dptalleddeserinion
maa a]vcem E;E!t:!e ima eeargl %JQLLQ‘Q"?Q;AQ’ grsa ?éﬂpét%?“mi}(uaﬁnd without

own In Figure 2, except that couplings were
medlated by HATU/D1EA rather than INC. [00303]
The fully protected resin-bound peptide was ‘
synthesized manually starting from 2-Chlorotrityl
chloride resin (3.2 g, 2.4 mmol; NeoMPS). The
attachment of the first amino acid to the resin was

~rnlhiAavsiAad vy Framatimmaasamt vanntlls A At irA ~F




[00305]
D-Phe-ID-Phe-D-Leu-D-Har4N-(4-piperidinyl)-L-proli
wWaelHmEQ ID NO: 3): [00306] The peptide-ragiisa007/02338
Boc-D-Phe-D-Phe-D-Leu-D-Lys-N-(4-piperidinyl)-Lpr
hgﬂgy%n[%e%mfsat@l,a\eféﬁbqbom@ﬁommre&mgﬁsghm@e

S%m%le%ls Of COITI Orgdnor $4\)( d:err?a?nl?ed abo sﬂc}{vas acow a
used as t e star materlal HPLC an S anal ses

et BRASKTEA péigl?ﬁeeséfg}ﬂ%g}f fht O%yjht?%’é’gfé’ fetiar aspect,
esnmsLnt T above. [00307] . For guanylation of the
[9¥iAlbr RfFrStiormERDh Ysdetrdas, aetvsipeptiiinsesiipds by
of QT ogfinhyAKN N 08 avadtheateduvitiacavemixtureanbe determined
aslakiolaR MR aelerGahoxamisiae Nyshaehbaridecti& @sease or
ST ADARD MRS efy b k000 AR M Fredhined as
man)o \{g{f‘? c%lgtt t&a '%ﬁr(?&’cﬂ%aﬁeﬂl%@&%%@ml%@ Oi“ed§ I&x}{g§ufﬁcxem to

washed with D CM ag dried In vacua. The. .
“BEPHTS Wak then Eeaved o the resin by treatm K30
SSRAEPFE TR X APE BT PRARIS T 25 (8 i |ﬂ’?/7%ma’~ for instance,
wige shp ity BT s LS PR BIPA 0 RERST 'OOTTHEE P HE P
v thisftefittoredieneisrastieta/iith TEAvetfilirate
(0088 eapo katedinvacHaiancdha-crideNepiideaidd 0
phBHacentical composition that includes an effective amount of the synthetic peptide

arR&cE J? ﬁel%\P rm& Qtdl'a%uaglaéﬁ[ %IN' a(:%eﬁhg@ EQ&BY&)JJ%QQP Ilﬂ one

el01- 1 was precipitated fro ‘Lel ‘Ie

a ectte Ii) utical composition mclude aqy el pefl am:e

fmatlon th Abhove crud bE e gf) 4
mve éorauégloalr\n/ouat eﬁt:j:%}o tffét'Rr I%e‘ienj_i recesef associate
DT WSS OB A aemﬁm%%?ﬁaof'fm |
reprRidfiesePepsitep iR A psipfargystomPIBIFEremA teu, e or
seofvdn 1-120 and B = 0.1% TEA in 60% ACN/40%
{okr{s20) Inldneeaonipeu ad pasdited cifhsaidine ak invention
fugﬁa‘dllaEMnbb&f fords @58{115;/&% ﬁ%&@vﬁrogam%mmmd
anzlagti{?gref &@%H%éo%ﬁa&%ﬂ%@%&é%&&%@r&dﬂ@ {§n channel
blec én ro?%en epoddzli a.n‘%1 ngrgattcpryy I\}Qgﬁaunfled

r

& as white amorphous pow eré (?e) ¢
”ﬁﬂiﬁi gy o ‘ﬁ‘%. P OdgR radien ‘%"éﬂ}“ﬁ of the
o BT PN SESEBIE e o st o
PRl BRIt IR INASS YT B2 ehddisrerio 7@ Tpied diseases,
dilepAdviRbEBrSynthesis of compound (6) [00309]
foRePiherhd i cRloldettepirMia)ididt Yo did: (Hhqpipestdinyiidn
pr@@{@lthH!&SﬁQﬁd MQC &}tl{@%%bwib@ﬁéﬁ AR any
kzl;ﬂj'at I@;ﬁg rWémtoasZoga(& é'bm%{? I&zmdmbemg %&%ﬁe%ﬁ@ue or

ch.%gig' pam mﬁammatlon rur!'f" "Illy ona erma e ng”aglgqalps}éla}xd lpucoma
oline42-C1-Trt res w ich E ared urlgl%pam

For ms céas%eg Ba Or%lpoun &u( 43550cxa ?:tfgl anaer;

HPLC and MS analyses were p performed as
described in the synthesis of compound (1) above. In
this case, the Xaal-Xaag peptide was pm-synthesized
and coupled as opposed to the stepwise assembly of

the peptide shown in Figure 2. [00311] For the

marmtlhnvnrdlatiarm AF FlhAa A ArAaileA Frimatiarm ~F M L vie A~



EXAMPLE 7: Synthesis of compound (7) [00313]
D-Phe-D-Phe-D-Leu-D-Arg-[homopiperazine amide]

woladefa-dld NO: 4): [10314] The amino acid derivative®/23858
used were Boc-D-Phe-OH, Fmoc-D-Phe-OH,

somatic pan-lDwz!,' p?xld dr aﬂﬂegmg @0:@&; &Q? QQ %&déﬂ F:(iggndmons
ana S erformed as in an
SO GSEeHERt Biove, Tt Tl Drotecier]”

m@fscom OUNC escfl protecteq
A IO el R R TR N
up@ VM PHROINMCVR RiTSIE SPRIFTESZRIPBrotein

[0oT&E hribtceppd po)istesrtingsfrast h8=noniopipdtazine
infGAAMate: M ngaesi nd@iBS tmmolimited to sinusitis, theumatoid
RNORREHAZ IRR(SAthamBIRRABRE fesiR| hihabavasalis,
ostT %@gst%ﬂﬂéhﬁa%ﬂb@%M&Q&W@HQ@&Q@(IED)
gl OWEP}Ea%mgﬁt&d@'m&%ﬁapkngmmm old

&85 of amino acid derivatives were performed.
a“?ﬁ’é"ﬁ?ﬁ‘@é"ﬁ% Up was removed with 25% piperidine in .
(S0 . pEPPERiPip R BT ARREHHATR B APHELG S e o
coqhgop@F_ﬁ@écrexgtﬁace ocular pruritis, e.g., associated with conjunctivitis,
otiBEeiD: hisBsRheD e B rgiPtiefhoiropipe s
wBamide)lwasitkansisireddntoaimansakpetideinary biliry
cuﬁ%ﬁg hesiseseakaRd di @@é@gcyvgﬁbﬁdﬁﬁﬁbtﬁﬁ: @fer disease,
ureimia maT g%z{rlzgh%gs%g mlrd}é/_}/éywellgagdgﬂﬁa%i(@!)ﬁtcﬁ%s such as

emperatiire for 90 mm. The resin cmia
R Tk PR s R e
el EFRF AT R eSO
petty. PHECD SPhigs Ry R Bﬂ?&?@lf Ao b%e“r’é‘}iﬁ‘@"ﬁi’ﬁ‘f‘déjj
walysdnpretiipitatihicmedhey Patifer 31 TiEgRdue
prpuisification, the above crude peptide (380 mg) was
06lies0lvRdiphDodiffh lelpiar 132050 mb)cad thedolutiofisease
or WASHRAAE 4 R AR R LolumRaRd M fiedusing
ﬁl&&ﬁ%@&ﬁé@ﬁm&%ﬁm& AR} Y- diGA in 1120

Ei}ﬁlg The a a opioi relce oggx/sso% 4@93%%&%%9)11&?&5&% or
poun eluted with a |ne%f gradler%t of by{)
i} owel

°°B’“‘2’55)°§"t‘2§ J?“s‘t?"ti sy TN i e
dyEyaéfibns with purity exceeding 97% were pooled,
[0fE6FenTrahaiyenfidlisseictasivactie patietrpapiaeas
newddibeiamosphcu Spowde{@amringyaldR dE@ anatipsigal pain
subRachdsfs bouBRiRsopbtEi ya DB otragient2do B R RemBraching
mQ&éE&c%Q;EE}'ﬁ*M§1$MdiF &1}%@@&%@@1@@1&6&“&5}@1&@ surgical
proce%ures a@ ééﬂ hSQQ§£§![V& Qe@ﬁ‘}xémg%ﬁ‘ ME:P ﬂlnggﬁ toSMUEtQ ﬁ‘eﬁl@pathic

of com ound (8 [003

“BPPhe-15-Pie-D-Leu- D Har [0(4-aminop
peridine-4- carboxyllc acid]-OH (SEQ ID NO: 3): WO
20081057608PCT/1J82007/%23858 [00317]This
compound was prepared essentlally according to the
procedure described above for the synthesis of
compound (5) except that
N-Boc-amino-(4-NFmoc- plperldlnyl) carboxyllc acid

sntnes ~11ilhestitr it FAr N/l TFrvama~s ~varmvAriAl ;- A 1N 1| rivrAalirm A

OSIS%PCE athy!’OIOXiCOSlS tinea



EXAMPLE 10: Synthesis of compound (10): [00320]

D-Phe-D-Phe-D-Leu-(13-amidino)D-Dap4ca(4-arnino
wpipesidine-4- carboxylic acid)]-OH (SEQ ID N@&:xgjz007/23858

[00321] See the scheme of Figure 3. The amino acid
{e@@ﬁiva‘tWﬁ%W@gs\A&E@ RBocH RherOddslar pain, ¢ g, following -
pho% rgﬁ%fﬁﬁgragﬂm?%lg (I;c%lalr @!ﬁlatmn orbital floor fracture, chemical
b BOC D P%’sﬁoﬁm&‘%ﬁ ) ot assomatcd with conjunctmns comeal ulcess,

mocamlno- er|d|n arboxyli
SCIHFﬁL@Salﬁ&Wrgﬁéalv% r% ZOSIET %grgr%nec méérsm?’ﬁ(erautis

ere
ac%g%.ﬁ@éf%tﬁ@l%ﬂ%ﬁ@*ﬁ%%@Mﬁo‘iﬁﬂﬁ‘ PSR fully
peprotectedaesmudiind peptide was synthesized
roaYsan U alypststingsanlitd 4 o ingielr it obe priylzAM
sHiavaGel iﬁﬁ&iﬂa(&gr&mﬂillbrm@)bﬂﬁﬁl&l?@:ml)nﬁi]&mhitis, the
coﬁ&gﬂ%&ﬁ NG L0 &H@@sﬂﬁm Kkt ri@&iﬁk,%ﬁﬁﬁﬁﬁhogonucieos is,

i SMOVE %baYCané % RiRshiding, 'JEUQMEom the 4esinwas,

a

t en tre ed with IXtur
oo IR A PO ot e mentapyneis, o
singsitss, HRHILYBOP (7.5 mmol), and DIEA (15 mmol)
[O4EFD VIR dicom igPra PR TRFPRISFIpSET AR PRTHRRPETIBIEC Pain:
KidgEpupo mrithre [attache ehirin ondbiel duragone plis it gramping,
dynNBEededwaesie pShiis e renmovalkikp2B9gsuch as, for
nsPiRe mpgﬁdQMEy- £HInQoldBD PIQtECLA . ap6a ftbngethery,
COBEQQ%Q%E é!ﬁé&&?&%i&m,smmﬂsc@m@m Rewed

0 Y O CHOIECYSIECOm Q8
A e

me&t‘fi’é"[?fﬁ‘&i?&%ﬁ\ (555enzo Ilfbs\ dvaGel res M:OSCOPY lit
thﬁf%*@éX/?éFéﬂvtﬁﬂﬁ‘iém"é‘?ﬁﬁlg‘%’HPt S B V\f‘im o paL
anmmwé@ﬁﬁﬁmﬁ@%w&éa%ﬂfé%f%tﬁbmﬁ
confiechiapedesing 6 botiptn gswerepuisrrhstmileg.
pakriith QXEESS AHRIMNGR0IE dirivatiyes]chiperiBodolccystitis,
cirBid! I@e}%@&aﬁﬁmﬁiw 10300 deshid BidH EMphle B Rastriis,
22 GO ﬁi‘%ﬁﬂﬂ%&@ﬂﬁ&h@gm Inagatian.the rpsinwas
néggu%gg)d \(li\{l 20/er %%’ ccr pentorf?g &étﬁxt@%é&ﬁti&l%&s) or
removlgll tollotved by guanylatio sa?rqms
“K?ﬁ?‘iff’ti%ﬁxbfaﬁ“bé a%lgacgltaé%oorrgm {0 the procedure
N¥dStribed in the synthesis of compound (5), above.
(OO fiffbd roRIBITSCRHop PEREET 8 IR A RR PR onine 2 kappe
opEoorgingstorited drosed crrdithadetibttTih the 8yhAtiesis
witfGarnparsathdildes[D03RR} e rodxidative Clessige, ctiverising
anGHeE DeRtide: E@ﬂ&éﬁ@ﬁ;ﬂ‘ﬂb@dﬂﬂiﬁﬁnﬂﬂiﬁﬁﬂr @nQ@fiother
em@AAKQeéﬁ)& TR ey Eiing;{d nanaakh iapch BB d2ion
amol u!rQaSO/ %c IRRME and Jekai Rubble:drasoh

{he resin 1c at room temperature. The resin was
filtered and Washed with DMK and the filtrated was
evaporated in vacua. The residue,
Boc-D-Phe-D-Phe-D-Leu-(p-amidino)D-Dap-044-ami
nopiperidine-4- carboxylic acid)l-OH, was treated with
95% TFA in H20 for Boc removal. The solution was

v rtmAareatad m vrAamarrAa A~lA FlhA AriiAA mRArnFIAA 1T o mvAaransls



purified peptide: amorphous powder, 23 mg in yield in
a synthesis scale of 1 mmol. HPLC analysis: tR =

wa Ziokids1ain, purity 99.2%, gradient 5%6 to 25%BaMahsz3sse
20 min, MS (M-1-1-): expected molecular ion mass

mgammzﬂlbn ?‘%enged §twn ?w%%ﬁ’x&xﬁn%mﬁé(ﬁh@ﬂﬁﬁ&&f

compoy gﬂ 11 ]" h ag dermatitis, kidney-dialysis

BbE ”mfﬂ BRI S BB R4S plg)erldlnyﬁ N

asyqgified PIYSEECr Tl RIS g s RS L oprp SR gRbdnduc=e

prysisp afeth deeoreihe SIBp FOREAtFE-dB SERBaATrHEC

ragyihesidgoficO mpdtin ditiraddes oribetdbbovdemiherapy-
- indlodAHO B: WaS e &dd siiky 6@k pain, 2 visceral pain or a cutaneous

palEMPLRPRMAVR A6 1 Qi e pERNeE R daS R @drtdrifiping,

d Eﬁx@ng&% gg}gﬂ% JJ&%‘ %LB&%&%Q&'&Q@&W %tn?é@@il pmcedure

paiﬁlga uaglf Igtm P t%)reaktgrm%*%ncoeysag O pam aksoc at& with a GI
yiefd " esis scale PLC

‘*‘Sﬁﬁ‘éﬂ?‘éﬁ% “r:‘ b 3-8 R HEFy @%a‘éb%"%‘raéc? &t 5568
SUESTRBIB B e FU D i ﬂﬂlm@Pﬁﬂﬁ?ﬂ?ﬂiwb"é&@%ﬁé&m‘eﬁ°my and
cholvatesuar BRTmRss. POG:A CHbSerpetioTgs At a medical
pricodddViih i h3inynthesissebrompownd ¢i33{@03828]
enB3nRIAR BN @r Poeitic Bobark Mofit-pipedidiay i opsalin
ecglng)gr éL@E@leuN Qn MQ}%&% %@hﬁtﬂl&y\(@&st -operative
ueurs"é%%%ﬁ’df“&uceﬂqmwﬁ%“s%m%@e peptide resin, Boe- D'

Phe-D-L eU-D-Dbu-N-(4- iperjdi roI|
S AR R RIS

beligypi Frdgies mﬁtsfmﬂm‘jwﬁ&waw ﬁ%’ﬁ"‘dﬁ"t‘ﬁlé“a‘
oceyssegaTiian FupretitrofmaBblsse 5% (F& s bayiesyREgps) and
infrowording terthe jretedirecdede ib et yhmesis
noGfcp@RYOALIAS {5))igtbbveciGubsequentsidavingdeand. (1991)
PrRMERIGRH QR SHORS INMEK e bH el DBEna eCOy eling:tev i Bcience
puRIREEHVIE, dos6! iReehindhe By hesis P OMPALEGkd
ex&gbﬂ%h Qy“gf!: L Pentids O%Q&Q%k&mmsgﬁz,m@ri@
h cra 518 §en%! SR tsFé 1s_the ?orrn %urk%/ c%e onsdtoa
G ent%g/% B ERBE YA 58 i MrEe
S“’é%h‘eé?&d"ﬁ?&f&‘i?ﬁfé‘i%ﬁ"’%é& Sﬁfs"éhc&sééwa&aﬁ%’m
beqm yepely FerpsiB ot I ERS BT BHRTY E?ﬁ?:i“(‘”’i‘lt)’f"pm“’“ of the

post-injuryfinflammatery pain state. See for example, Woold et al. (1993) Anesthesia
and Analgesia 77:362-79; Dubner et al. (1994) In, Textbook of Pain, Melzack et al.,
eds., Churchili-Livingstone, London, pp. 225-242.

[8G172] In another embodiment the kappa opioid receptor-associated condition is
pain, inflammation (such as theumatoid arthritic inflammation, osteoarthritic
inflammation, IBD inflammation, IBS inflammation, ocdlar inflammation, otitic

inflammation or autoimmune inflammation), pruritis (such as atopic dermatitis,
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[00330]

D-Phe-D-Phe-D-Leu-D-Dap(amidino)-[N-(4-piperidiny
wb)zthmmmﬂénel-OH (SEQ ID NO: 6): [00331]The pcruszeernssse

“compound was prepared according to the procedure

kqg‘@%ﬂ@@&h&@h&!&&%&h%Mm&m&m&mmmg or -
D ssubsgﬂtuted for

a

PRSI G K BN G
DR B PIVHER aéfrb‘@i‘f‘%al ERAPBOTHE paptiger™ vt v

T RIHRGIS ORI, "E2 G ‘i?ﬁ?‘i @Tﬂ‘}iﬁ S&"é‘?‘ﬁ Figgjgisceral pain
ogoaleof0Xh HTATEe 290PP epaniaiydistc tRn- B B%ominin.
i by 9800 Yy gradient:BoBrkei &3 Bsover 20imiyaii Bst
kA frd)aexpeciethhal eGutakionRe MBS Sded pain or pain
as@&%@&\(@g 7&4115431‘%% 125 &%Ssm&ﬁgct the pain is pain
assoma &]égr) \LQQ%?&J SUE| ger is lewlc iaparoscopy tubal ligation,

) t te- -Phe- -Leu- D |nlo gmogrperaztnd
ys erec Oa'lé f/ emlaz ‘épé'g ﬁa n can be ssociale
Wﬁ‘?éﬁ‘é‘i“é f’é‘i’f&%?‘dﬁ‘fﬁ'i‘éff’hﬁsﬁ?ﬁ"c‘é’&fﬁi’écﬁ&éi’fﬁ‘é’ayln the
hgprtesies oreTipourkt (P2 erelrrera s s Iamatipfan be
pthiesieicerning fonrctiprnaottih) -InysehtrXgebowagtomitteds post-
ofeifiit pult e plqarplide: vavacrphaus:powder, 140 mg in
ro¥ield ina.s¥athesis.seale el o3idanaabdi RleSated condition is a

Q&@Ef&@e&&m ;s%c%mam&u X AQeRYR el @pgoéir{aﬁnd
to

+
pOtass umA)B 0%/ :grgs(l)s ra}’lls own ag\a/l ua]f 51) X&am Sof such kappa
on

molecu]
R AR “'5 e e S e
SYPESR R APy El%d“ﬁ‘%‘hﬂ&%ﬂ?&‘ﬁw&%ﬁf&ﬁfb”ér‘ﬁﬂﬁ to
any G Artidiel CSESI S FEPN OIS [GOBB STt o B Was
sypleparéidzpregordingtesthéoprocedure described in the
[ssynihesisaf-componndr¢rexaeid Hagt-a guanm atioiion is
hyolBRWaSSubsiitied fatihe Tathylation St asociated
hﬁ&é’x@ﬂl@%%ﬁxﬁ@ﬁ‘b@ﬁr@ ﬁ%a@é&%&ﬁﬁ{%@k@e@%@é@&mm .

VK ch leved accol rdln o the roce des il
or mst OIl erma ede a oClate conges 1ve eart
; In t e synt deS| 0 comEct)untd 5 ove (El&%l :
15
ai&u Ga d{é rt)raeo mrzﬁyg OB ao cuaéu b {N ernﬂ_o?g sccrc :?a or

hy??”é‘@?}ﬁtﬁ@é‘iés?é‘éﬁ“é‘ Bf‘tjﬂéf%‘fﬁ%‘rfﬁﬂﬂ@aﬁﬁlwéﬂiww
logusiigstinni ThpuRibgtio S BYs 2gstRERT Bupews*dibtsHeaifer:
so@i@rramninhAS] pvidsif-expe etekinalettBirt Grivensagd in the
refidBnbyf elasevathy 2BBogical conditions associated with hyponatremia
and/or hypokalemia. Accordingly, the synthetic peptide amides of the invention also
have wtility in methods of treating or preventing hyponatrentia-related conditions,
examples of which are provided below. Hyponatremia-related conditions can be

categorized according to volume status as hypervolemic, euvolemie, or hypovelemic.
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EXAMPLE 17: Synthesis of compound (17) [00336]

D-Phe-D-Phe-D-Leu-(c-iPr)D-Lys-[4-Amidinohomopip
weraziar@mide] (SEQ ID NO: 5): [00337]The  pcrrszoorozssss

compound was prepared according to the procedure

m@lﬁwi%ﬁmmﬁ aqsaﬁa@,gi?]%@d@mamm AL EXEER oral body
warl;rc]?l%ﬁe | ISopropylation stey &@%&&%@ﬁé&%ﬁ%‘ QL&

e ylatlon of the w-amino function of D- Lys at Xam.
SRELBITRYIAHEH was achieved according to the
Ot e il aeserRE T HRESyRIHESIY SrLBmSbHe P
anf@urfiratyar et seqsticeand o Ak St sprined eith pBgmonia,
silgrén hyie lehber adbyditivesiss ol mie ofuf).3ndmmok &t €., use
ofakaly Sisss {Rorad 3 Brindiner P YHB4ibdasgradient 5%B
1052720 YRE 00 Rk 2 By B M (s -l )i BEGIS R otal body

sod1 Ol?cv%i'%d !rQ l;pgsso%llél%ﬁi cﬂp§% {,\é@ gaz 28 xﬁrerstmal ne hnt:s or
PLE 18: Synthesis of compound (18) [003

exﬁs?-”vﬁ swffnl%e D-Leu-(f3-amidino)D-Dap-[4-Amidinoh
(TR pipra e ARRAET TSED ORIt %Ssr%fﬁﬁ@ﬁ“ﬁ&m
copSATRHSR At oies iR yaredca dEBhEiRG T tRE ot Beffdhan o
legl@schbadilinbie sylithesis SMHEBrMuTarid (R ERcd pivm
saf@icdmRisMBstitatier ufémec-D-Dap(ivDde)- OH for

1P C-RalystiedQpdnathricaupling-efithe aaindiscase or
wﬁcﬁégn%@éﬁ}%&%&%w%dFl@&kﬁlH&m R-RERUE n humans,
whenhgl) f'grlfla% V&‘glxon.’ :::l' QS mgxal Pal)élgégwrl?g r%%rll}beaﬁ z%normality

tnol. yS|s
BV (VA SRS a‘“"r‘é’a.“é%“ ‘67“@‘ "éé&}’%"é‘i?*é‘%“ °‘r*%%rn““
coeﬁwﬁ)Dfe“ib@eféﬂaemm‘&m&ﬁ%ﬁ*}?{ﬁ%6%&“6?5’&‘8}%’&“"“
10138, 5 Lt st PrENARBVEIEOBT LHREpIiRT PEGociated

wiE@{:)@q:@]remia including, without limitation: neoplastic causes of excess ADH
solnRh xR herBidvie {Oaiding) D sdapd skmitinonond
urd R0 PIRRKAZ N AIMAR SR MBI :6)adARadkiddyiena and
EARMIRALAY WAS RICRALE arCARHINAIA SR O S ung
orgram rlbetg I%(:'[ippeers cl;}}st} qst!gr {og (TQ;%%‘QQn§1§2n%fgﬁv&cmnal

ore)r(ﬁggn 19 ratmse S:ilij‘% SS;]:J aslcounar(?:a ses suc(‘Ti] erebrovascnﬂar clusions
Ef6CRret-8H Inthe coup the‘amino

or B%?Wﬁ?ﬁ?é%%ﬁ’%s ﬁ?‘?éllrﬁllﬁ‘iﬂéd‘eﬁfé’ﬂiﬁiﬁéa“éﬁf&%ﬁo8&‘”3"
BAse tefErn OO iplg st deliup SytteTeoupRis g slerosis,
hydricrah MR IDQ@chayalysighetRnendB0 it rpor ito88 280/,
pefpradient 8596846 @ soBoover @ nuirs ME:{[ig¥Fothalamic
osR¥PRAIRM MgiecHRf IR GRS e @RS aTNRAGABsEm,
cleftlip/palate and other midline defects; metabolic causes such as: acute intermittent
porphyria, asthma, pneurothorax and positive-pressure respiration; drugs such as:

thiazide diuretics, acetaminophen, barbiturates, cholinergic agents, estrogen, oral
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EXAMPLE 20: Synthesis of compound (20) [003421
D-Phe-D-Phe-D-Leu-(13-amidino)D-Dap[ho

wBRiRgIAgNe amide] (SEQ ID NO: 6): [00343]Th&rwsze070238s8
compound was prepared according to the procedure

wfespibedin e suihessabeamaguad.Gglapove,
xce lation of the hom tBlgerazme at
T S A ST e “Einal pUrified peptide:
YSRBTBHENE Bt erS G- rﬁ"?‘?&’iﬁ“fﬁ%‘@?ﬁﬂﬁb&gﬁfﬂd
sesnte HPOLS e PR HpEIl AR tIRPZONS Bl fify, during
hqspitity= 8. 1962 g radicrtobFBatoeREYEB: (e rROisrrneciS-
hyvirtedhiky, @xpactec cnplecidlat ior:masspBafds in elderdy
@SNV el 6362 = XAMBLE R p1SYnhesiSRicine, 16t Fd.

o QiRd (21) [00344]
05)181 OPhr o i _N c%bd\;vé ldlnoxgtp ?agzliderené?%]%é

ZIn hé compoun
ﬂ%%?@ﬁ%w& %{&%8}0&?6‘6"?8% 61%&'@&1 RS
cofiexiatelayiitTe SR CoT bR BYRTE PIoYukeEptth Sﬁf‘iﬁ“e

catfeterivytati biaod fohashyoiro pipreriizitie bipEdermirtus was
npeitiediaFinabpeyitiedpeptdediamorphéudupewder,

(0849 Mehinyialeh ikdpaylthesihacakeah el a neuro-
de%exjxg) Jm@ @Q@sléﬁ'l &nﬂon &én@ﬁu@' RudR U Mu%& %em the method

mgrges zﬁr%né?e/%nBF %ot}%Srg?n%n%v%E%gswgmM&:lng .:Jx_llef}ectwe
e>g(Fecte mo ecu ar 'OJ‘ 53(?) served 636.5,
a £.4 crrbe ove

A‘T{/ﬁﬁﬁgeﬂﬁ”e@ Affesi€ 6f com ouncér})’fﬁjr 6341 Ljve
d*fsaa@ﬁéoﬁiwnéast?ﬂfw-ﬁf%ﬂf&%ﬁiﬁﬁ%%sm iNevaod
ingiapae RIS FCK HD YO PBY: TODR 7T FEd SEHPHURR RS
injyre pdieadtisdt drdingricetiveproceditrecddderibett i the
neBitathesise iicampourg (Eb)excepbiapettaive diseases of the
ey uhstiiutionefimnacnPmbid gMEAS S faRe glaucoma,
mL%mQ&‘e-gQaerf%gﬁQchkm Be.colingiofdhgamino
081%':9 glnvx%tzlrycemec}d:)éaae‘ s r_h!: L’J&h&“ﬂ!&l@ﬂs pn%BI){g%f preventxon or

ch%{rgé) { of f(e)éja%; ggl\xlgn ?!HBT_ n&%o i cl)gsl d&rkll % i 4:% %ml condmor:s

sca mmo ana ySIS!:

e e
capbS i) ingx s effPHETSR BRI B RRE SE Bsp i the effects
of plsamsan G5 B FXIA MP L E2BSymttraging/efneurona cell death
of@RPeLtA {2 3br example, several diseases or conditions of the eye that have

a neurodegenerative component can be prevented or treated by administraticn of an

effective amount of the synthetic peptide amides of the invention. Such diseases and
conditions of the eye include glaucoma, macular degeneration, reiinal ischemic
disease and diabetic neuropathy. Progression of these diseases and conditions is

believed to involve neuredegeneration or neuronal cell death, for example by
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[00348]

D-Phe-D-Phe-D-Leu-D-Nar-[4-Amidinohomopiperazin
w&amiEal (SEQ ID NO: 7): [00349]The compoubthwasssss

prepared according to the procedure described in the

prﬁ?é{ nthgdséél gla&%gp %%%Qh@c% %9&%59&13’ gre commiited to a
r

tutl noc-

abwL G te m8 w}ml Pgé 1 cei?&eag as been found that

e coup |n 0 t e amino
deé"é?&“ﬂ‘éﬁ%?ﬁ?’ésé‘(f‘ ?{é’ﬁif dff‘r‘ﬁséﬁ aﬁﬁ?ﬁ*‘&&“ﬁs jfeprevented, o at
leasiriei phbUS AR GER komp7 wfgdﬁﬁciﬂ@rdwg%%fw&%?ge&
ouggatas bf B8 min die 1o PlnCratalysis theReepd opig Y reeipior
agPiiitys Qo3 Hbeagraktiant 504 BNa2 B8 Biaweti 2Qomin2Mis/.
pdMddd.2xpecied molesutar ion mass 664.4,

{G&Qcﬁe r\{l?gcggé'cé i}ﬁéﬁMP kﬁ;&éﬁ l@y &UB%&A%&M treatment by

adﬁmnfg)cn og ppa Aoms reclglltcr agopists is medrated by at least two distinct
e- -Leu-D-Arg-[4-Amidinohomo pera2|

S UGBS 1SRG el PRSI A
R CETE AT i E S &ﬂﬁtdrﬁ‘ab%b% pia e
is Rligmpiniring mprotection is due, at least in part, to induction of atrial natriuretic
peBz (ENPhesbefe HedDelieueBridr ggfine mopipedapgiend other
in@mide], which was synthesized according to the

[obHdFC qlﬂﬁ@rxﬁzﬁ? bl QK) Bd.bauth Srav ResiS:af QI BOLIAG:
bl o ARSEINGH.ABEY R DBEANEAL KIEAYRAR.RNL o ve
T vlézgtleclicoage%p g’g ngs!‘ I’I :0 0 tat ag(o:ol!;dd rt:gc Q)r agamsts by three

? procedure CI’BE) d gpnt esSIS O comp

Sctﬁte g% vés tﬁ%ﬁe lacfnva 106 é)pPE‘ dréce tﬁ;l 6?'d c%olﬁlsn sccret nof
“a39% FHgomiTERsY ﬁ“ﬁ“’é‘ﬁ/ﬁ’fﬂ‘ﬁé@% B g
PP sparipg B issitReI R Blow ity Astirity 98.4%,
[oopsstlieTit: 206 Bido:R2 S4B denrancRod i el Sy ivbrchfmg)s kappa-
re@YPestathr alesd laEinmnion ass: ¢R65, ehserved 7 Oighs.
mtﬁ&é)Mﬁés&%ﬁWﬁd@faﬁM@Mﬂ@r@a ihe mammal a
COLQQQe?Q%H% el EReR aLn%H,th-ma{;@pg ﬁzgﬁm@m

dcsr.i ???e ove. gle(% egop%c mveng c)n [h dsyn%mllc eptx ide is

ses were carried out accor he scheme
adgﬂ‘é%ﬁ‘ﬂﬁprff‘éjﬂré‘ R R
s gRiBRifEorrespond to those shown in Figure 4. To a
[081§8h e Fisib BPBiRSD- X eaoip ResAs adhs of pre(rigsor
reghyrid0 ) ol D bl OBRepTis Oditteimadiatails?
defdrk:B0eGongRohmenal}sie)Bi monobiydratenid 46 @,
2423 Qe IMQD A0 HEALS e r@@c@'d’@ﬂ@ls)ag&nst the effects of
pa@igigm';q qy%c(&?gam!dﬁg&%gngh@@ JQ?JAM@L@&;D@&Qated

cewaﬁorfdgrr? e%e@ecr:a}cgr 1ovasgﬂar aseas@mgo)idito can RO ;@é%@a ed or
over 6 n’%mutes with 5 minutes between each

e B A L S S R R TS YOV e G REAB AT
starting temperature of OC tg room temperature. After
evaporation of THE, the residue was dissolved in
ethyl acetate and washed sequentially with 10% citric
acid, saturated NaHCO3 and water. The organic
phase was dried over sodium sulfate and evaporated

rmrvAdAAr radiiAaaAd Rracacectivres ThA racidiiA varaes Aicee~h rAaA



was recrystalized from 400 mL acetone/hexanes

(1:3)10 give 9.1 g pure product. The mother liquor
woMgse¥aporated and again recrystalized from rcriuszoerozsess

acetone/hexanes (1:3) to give 2.0 g product. The total

maéls gcar%mlvagc&éﬁd@frgg MQQ:%L@I%)m&Qe MSioMWitation,

OO 55] | flask Ius g 'Jﬁ&’%
“Rad ’cé‘ddetﬁ e‘cf“ alla IUI%C on carF o5 (1 %taba}?ihm

SeeBIGHBIPRBA BB PR TR SR ]
InfresmrincebReEV RS ERE: Yyger OB AU Thi TR RRiRORise

(199 Firkheomixturedvas ESErEQuitelatytfogetArhythmic
erhaloap ovesaightpdftanditrationthrmbugR g élite; Ivolvement
o MARBHGLWASEOMARO IR Unfed eAHaed) DRSS a1 809-

1s1dne residue was dissolved in acetone (20 rnL) and

of Aot 102000k WAL AR Ml QLN sl

orous stirring, Pure

LSRRI —
bttt BBYeritttaToR: iy ‘E’gﬁf%ﬁfalfc‘i"’f\ﬂé‘.‘?}ﬁﬁ‘"a‘%“éé"“’al
cofdvhide anfOB8B6PTBiEvYsolution of intermediate 1-6
[O4BRO6 gnidBimnieppDriojbEBoT-Bhditn) dro chibiee
préveneBigyid B0 Rree peptid dkledo(dhernmatyith 8 apragipsin In one
errl-'b)MmeW% ﬂgﬂﬁ%-[lﬁg laht(x]mgl@t% o BBmnaghlinothE@eneiic

gt%gé%f‘d% Q¥ m\le%tg' 10, bt &%&gma@x&mmmmg

h romesala%targ\lfg % g] %g%yfj:gg eg/ ag‘iev;at(g‘? peralgesm
RS E Leire was eva orate un

Qo e THES A SR T R gy
méppod O PRTeHIETARIEE P KRR Pégfef&n&gﬂ l‘g apy Hg)era gesic
coptieoipitate, BogiPPimiatyPHerPrEs PEFepRE oA
TR Hnediateodadt (2060tgykivhich, wlgused witolsa!
inflith exapypdfigationdandth esnatatepinfR36 Aeifotarmns,
ab%%ﬁg%ﬂu&ﬁ %Pﬁfm@%l@xé 1%3‘% 6«91@5!1 mﬁlﬁsi@xm ulcers,
m?ﬁorsﬁ% I figglétm%g(zlﬁfﬁn q%g%?gﬁg%{g Qltlg'cns%u(léicg- mgﬁﬁgﬂimn

18 O%S% r) LBgél QI_(ﬁ:LHm’%Q)Y BQ%& H;]? or

0Ly mmo e react!j nmixture
mm(§ gﬁﬁ%taegct ?@8??1 a{gifiﬁsp éraetﬁlF%n h 8 .a rrrsums € dps opically
toewwa@@qévﬁmo%ﬁwgﬁﬁﬁé‘%% B heEsy
nese\pevsssp hseboly thrF s ey pasky it sEYen can be
adviescdAvptenie B0 %eMeCihwmatey. to give the pure
088id, intarediatentnid 2:Rig, BA80) afterevapanation
aﬂr@s&%}%&ma&@foﬂd@cMSoJ B Zczthdof Mebbebn of any
héfra%esw]conglt%ég %8&!‘ QI&%%@Q@%%@&M@Q |ﬁt§sé«n&such as

egi abragons) cont 540% k)[bst g? Tashes acnc mscc’tjbgglstmgs skm ulcers

clecan-l-one (57 m 0 mmol)
<f%{ﬁa*ﬁffﬁé*2€°(ff7%etﬂ°ff moN TR oM’ g Was "
added HBTU (11 3 mg, 3.0_r[%ryol) at 0 C. After
stirring overnight from a starfing temperature of O C to
room temperature, DIVIF was evaporated under
reduced pressure. The residue was stirred with 4N
HCI in 1,4- dioxane (2.0 mL) at room temperature for

1 nAartir AfFAar rarmacmsyral AF AiAass A~ +lhA raciAI I~ VATA S




EXAMPLE 27: Synthesis of compound (27): [00361]
D-Phe-D-Phe-D-Leu-D-Lys-[1,3,8-triazaspiro[4,5]dec
wahRsdsAsglione amide] (SEQ ID NO: 2): [00362}crusaeorozssss
Compound (27) was prepared essentially as
Qg%%“&%% afely 1%9&@89%%: ahgve ﬁ%@%ﬁf?&&%ﬂlﬁfa
3 etes mt gfgc! Zg\%r) !) égh éi e&%}@aersz%’gg%f%e 3 es tons {such

use |na step

o E%Aﬁ{/l"r—%’ﬂ‘ﬁ a?@?‘%"&?ﬁﬂ%g S YT ESMBORYTE) o3 3f oot
copsepEedSopArainyptisn oHbE PENSIHRRY S AT o for
th srfafaftoes RO EOR B Hog s B (S B dmound is
@ty 210 0364FComipeuncn (28 ) avas preparcdonchial, nasal
pa@ssentialhas.Aasesbed above for compound 25,
Eﬁ)@i@ﬂve}%é;g :Mdgm&%aﬁed with post-surgery recovery can also he
adéressed%rngd:!'m LD ?&Ilq)l{hl s%:!‘l’)etxc pc QSQ azrrgﬁds;l dafn%g!g cgns)‘H'A

.h -Ozgle Xx:aégmlijltsis assocmted €w ver can be an
YBYrithésis of compound 3 Tﬁﬁ?égjo oy an by
hygr%gc Eyngjhcéxslﬁssgéw fﬁlllfffﬁﬁfﬂovgry such as for instance,
radiabi{psipseseial oAby et elpvorse oo Rl B P CSIE: P HYSpRy 22
af@B8661 Compound (29) was prepared essentially as
welesgcringe-ahovedarcompaniad 2oy aheveexcaplthatable
byRRANRNG: PARERNRINOIPIRE HER: 4 PMEHRANAREINAS
nﬁmgndn%/é&nm/ﬁﬂm&n%&hﬁ?&&&%&m@mﬂds

an veIB?E) 0}%}%%“ n{can g& tr ted o revented )_H‘.O_p B?lpoer L n-yl-

adTix_]I!strauo é)%' gfzs@ﬁe)nco%gn e am ?%E

f%%éﬁé]*mmﬁaawwmaﬁ Fé?ﬁﬁfié%“%%‘é@ﬂ%l‘aﬁ?%“‘a* in
negfiskersth ddiealstoifelrderimgtints2Shabsvelseapsiiat

cotfpesminafeciive amount of a synthetic peptide amide of the invention as
destrphaaByil-1-(piperidin-y1-1H-imidazol-2(31fl-one was
03198 d. 'ﬁhg}“nglmmméFpZngegMﬁéﬂQ)d a")ﬂt&Mr%lp5§§gn secretion in
a émm eﬂé&&&&%&@é& ggn@él‘t)ﬁng to the mammal a composition

comprising an effective amotint of a synthetic peptide amide of the invention as
described above. The method of inducing prolactin secretion is suitable for treating a
mammal, such as a human suffering from insufficient lactation, inadequate lactation,
sub-optimal lactation, reduced sperm motility, an age-related disorder, type I diabetes,
insomnia or inadequate REM sleep. In a particufar aspect, the method includes co-
administering the synthetic peptide amide with a reduced dose of a mu opioid agonist
analgesic compound to produce a therapentic analgesic effect, the compound having
an associated side effect, wherein the reduced dose of the compound has a lower

associated side effect than the side effect associated with the dose of the mu opioid
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[00369]

D-Phe-D-Phe-D-Leu-D-Lys-[4-(3,5-dimethy1-4H-1,2,4
wilh@daeked- yOpiperidine amide] (SEQ ID NO: 2diusz007023858

[00370] Compound (31) was prepared essentially as

éilﬁ?t%ﬁi’g%gc ARREILLOMRORRG. AR, ARBYE: EXGERL thak

5 ééggm temdtahm_;L 411-1,2,4-triazol-4-yl)piperidine was

G EW‘ i’%fi‘“‘-’“?‘f%p(ﬁ)[«éﬁ? A R P agkappa opioid
reg%{wbmﬁﬁcma thm@gyfﬂjmmistermg to the mammal a
coprPiies DoRinosBr bl B dmpas] of (pipbridimsddy v ofithe2
pregREnaMige {SERHD NG 2)1 {00872} Cempnyndo(3a)
mWRgs Py oRared:assentialy A fescHhedabeMefRhount can bs
ﬁmﬂqqe?aée ﬁb%@ci@ﬁgwﬂémgbﬁoﬁ%@@om in a mammal
an% c(xEJp r&%nocxc%%z +ax%m9tpgfyv rr?n%at%xé egecL an & hax]enc effect,

or ajf elevanorzrcr)}/ szeéux(spé Ia 5“7%, I any other kappa optm recept%%ls
mpou

i‘eﬁmpyﬁ%e%cp ﬁ&ﬂfﬁﬁ_é‘& tEj: ig;gnrc amount may be determined as an

anpustalfigia [Saguminamd RS isidetdhidicbhemanmieed

anfSE QDN © 213) 083 Fb o Corapoundafds fiwassven about ten

tirfsepanesseptialy psidescuhenaliarenimal.
compound 25, above except that the amine

SYIPSHy P THRP B ECHIPBRE SREEMVESHENas used.
[OUICAM B noizhereR6Re (hbid) EHANPLE B4 tiGyathesis-

pigfiGienpobbadid 349)r[RQR 4@ indicate the aminoacyl moiety of the
syt RpRrRRR:RileR Ul dskriiidag el RoplRyEicine- 2
waemgmnﬁmgm%mg@,l &%%Qulgs,s#}g%m%)ﬁn@%m to the C-
te m:rap cp %e awpc% or? 0 et tra ude p 2 r&?t u.%ess Xtherwxse ll’idﬁj]i {1

escri ove r Cco oun ove exce
el amife |1rﬁ}|%l‘éz‘%“[i""?%]‘ﬁ“y‘%ﬁﬁféhﬁnilﬁﬁﬁ%%‘ﬁﬂﬁ?ﬁﬁﬁ%"“ of
C°W3§“?f§é’d6)ﬁ@4\%1)$mm% i 2o the peRempbpticgEheme
as@,iyﬁtﬁ e@psr@ﬁ@qfﬁw@ (,35)_(5}, (8), (9) and (12) - (14); Figure 3

shows the general synthetic scheme used in the preparation of synthetic peptide
amides (15) - (24); and Fi_gure 4 shows the scheme used in the preparation of the
synthetic peptide amides (25} - (37):

[601991 Compound (1): D-Phe-D-Phe-D-Leu-(e-Me)D-Lys-[4-
Amidinchomopiperazine amide] (SEQ ID NO: i)
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[00378]
D-Phe-D-Phe-D-Leu-D-Lys-[(5-methylpyrazin-2-yOm

wethyamine amide] (SEQ ID NO: 2): [00379]  permszeerizsess
Compound (35) was prepared essentially as

wiBsrRSgLaRes ﬁ@&hg.%mﬁ%g.aﬁzy@s%%n%ﬁ%hm
! - -2-yl
T %e%%‘é%%@?g'g”s; T 60 (ML)

EXAMPLE 36: Synthesi (36): [00380]
iip4-yl)-1H-ben
zo[d]imidazol2(3M-one ari %2):
[00381] Compound (36) was préparedhessentially as
described above for compound 25, abdVe except that

(oA AL, 154 (3): D-Phe-D-Phe-D-Leu-(e-Me)D-Lys-[o(4-aminopiperidine-
4(;&&9%%95{@&%%%%@ 9[d]|m|dazol-2(31-0-one
was used.'LC-MS:'m/z = 753 (M+H). EXAMPLE 37:
Synthesis of compound L@ [00882
D-Phe-D-Phe-D-Leu-[;‘-%f&%&% > hydro-1H-py
razolo[4,3- c]pyridine amide V. 2): [00383]
Compound (37) was prepared#€ssentiglly as
described above for compound 25, above except that
the amine ‘
0090316, T<tatrerdyeir &-TetihPraR ok B, Brelyticitqedinds.-proline]-
OHISEEQ HOWW S: ink = 65 M+I—§|i.mEXAMPLE 38:
t

cooH

Confirmation of structy fs tic peptide
amides 1-24 [003844-Tigble ¥shbysithe &alsulated
molecular weight of thé mgiegllanjors, Wikl+ for each

compound and the actual moleculajweight observed
by mass spectrometry. Also shown is the type of
synthetic phase used in the synthesis of each
10207 p Samer-stft R PRt Pt theiegrpiayB-protinel-
OhteGFUBe@®iA'the synthesis, whether a 2- chlomtrityl
"2-CI-Trt" resin, a hydrgzinobenzoyl "hydrazine"
resin, or a pnitropheny@ bangtegWang)
"carbonate” resin. HEMYMISEY 6 ighrershowing
the relevant synthetic sch for {he"s§fhesis of
each compound is shown in the lasi_celumn. Table!
Synthesis and Confirmation of Structures of
Compounds (1)-(24) COMPOUND CALM)
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NM+ OBSERVED MR+ SYNTH PHASE RESIN
FIGURE 1 692.5 692.5 mixed Carbonate 1 2 680.4
WO 2008/057648 PCT/US200T7/023858

02041  Compound (6): D-Phe-D-Phe-D-Leu-(e-Me)D-Lys-[N-(4-piperidinyl)-L-
proline]-OH {SEQ ID NO: 1)

1602857 Compound (7); D-Phe-D-Phe-D-Leu-D-Arg-[homopiperazine amide]
(SEQ D NO: 4):
i
: : ~
g eeaq0;
MR
HN}\NH;

[00206] Compound (8): D-Phe-D-Phe-D-Len-D-Har-[@{4-aminopiperidine-4-
. carboxylic acid)}-OH (SEQ ID NG: 3):

[00207] Compound (9): D-Phe-D-Phe-D-Leu-(e-iP1)B-Lys-{w(4-aminopiperidine-
4~-carboxylic aeid)-OH (SEQ ID NO: 5)x:

5 A
g
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680.3 solid 2-C1-Trt 2 3 694.4 694.4 solid 2-C1-Trt 2
4 734.5 734.4 solid

WO 2008/057608 PCT/US2007/023858

Compound {10} D-Phe-[)-Phe-D-Leu-(B-amidinc)D-Dap-{w(4-aminopiperidine-4-
carboxylic acid)1-OH (SEQ ID NO: 6):

[00208] Compound (11): D-Phe-D-Phe-D-Leu-D-Nar-[e(4-aminopiperidine-4-
carboxylic acid)]-OH (SEQ ID NG: 7).

[06209] Compound (12): D«Phe—D~Phe-D-Leu—D-Dbu—{N—(‘i-piperidinyl)-L-
protine}-OH (SEQ ID NO: 8):

[60230] Compound {13} D-Phe-D-Phe-D-Leu-I>-Nar-[N-(4-piperidinyl}-L-

proline]-OH  (SEQ ID NO: 7): : /‘\
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2-CI-Trt 25 776.5 776.5 solid 2-0-Trt 2 6 748.5 748.5
solid 2-CI-Trt

WO 2008/657608 PCT/US2ZB07/023858

[60211] Compound (14): D-Phe-D-Phe-D-Leu-D-Dap(amidine)-{N-(4-
piperidinyl)-L-proline]-OH  (SEQ ID NO: 6).

[00212] Compound {15): D-Phe-D-Phe-D-Leu-D-Lys-[4- Amidinohomopiperazine
amide] (SEQ ID NQ: 2):

HH,

[06213} Compound (16): D-Phe-D-Phe-D-Leuw-D-Har-[4- Amidinchomopiperazine
amide] (SEQ ID NO: 3):

[+]

i A
Hﬁwx%ﬁﬁ O ‘«NH

M2

HN, NN
\f

B,

{80214] Compound (17): D-Phe-D-Phe-D-Leu-(g-1Pr)D>-Lys-[4-
Amidinchomopiperazine amide] (SEQ I3 NO: 5):

61— -



7 664.4 664.5 solid Carbonate 1 8 722.4 722.5 solid
2-CI-Trt 29 722.5

W 2008/057608 PCT/US2007/023858

[06215] Compound (18): D-Phe-D-Phe-D-Leu-(B-amidino)D-Dap-[4-
Amidinohomopiperazine amide] (SEG ID NG 6):

[08216] Compound (19): I-Phe-D-Phe-D-Nle-(B-amidine)D>-Dap-[4-
Amidinohomopiperazine amide] (SEQ ID NO: 6):

[00217] Compound (20): D«Phc~D~Phc—D-Leu-(ﬁ-amidino)D-Dap—
[homopiperazine amide] (SEQ ID NO: 6):

e w

[00218] Compound (21} D-Phe-D-Phe-D-Nle-(B-amidino)D-Dap-{homopiperazine

armide] {SEQ.ID NOG: 6):
LA

OO
PN

-2 -



722.5 solid 2-C1-Trt 2 10 680.4 680.4 solid hydrazine
311 694.4 694.5 solid

WO 2008/057608 POCTIUSI0TAL3858

[80219] Compound (22): D-Phe;D-Phe—D—Leu-D-Dbu-[4—Amiéinohomapiperazine
amide] (SEQ ID NO: &)

[602206] Compound (23): D-Phe-D-Phe-D-Leu-D-Nar-[4- Amidinchomopiperazine
amide] (SEQID NO: Ty

[00221] Compound (24): D-Phe-D-Phe-D-Leu-D-Arg-[4-Amidinchomopiperazine
amide] (SEQ D NG 4):

&1 A
e aqess

A

B R,

[09222] Compound (25)‘: D-Phe-D-Phe-D-Len-D-Lys-[2,8-diazaspiro]4,5]decan- -

one amide] (SEQ ID NO: 2):
i A
ﬁ/\n,N N v}
o MK
WH;

M

i o

]
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hydrazine 3 12 706.4 706.4 solid 2-C1-Trt 2 13 748.5
748.5 solid 2-C1-Til 2
WO 2008/057608 PCT/US2007/023858

[80223] Compound (26): D-Phe-D-Phe-D-Leu-D-Lys-[2-methyl-2,8-
diazaspiro[4,51decan-1-one amide] (SEQ ID NO: 2):

BH,

[66224] Compound (27): D-Phe-D-Phe-D-Leu-D-Lys-[1,3,8-
triazaspiro{4,5]decane-2 4-dione amide] (SEQ D NC: 2):

HE,

{09228] Compound (28): I-Phe-D-Phe-D-Leu-D>-Lys-[5-chloro-1-(piperidin-4-y1})-
1 H-benzo[d]imidazol-2{3)H-one amide] (SEQ ID NO: 2):

[08226] Compound (29): D-Phe-D-Phe-D-Leu-D-Lys-[morpholino(piperidin-4-
ylmethanone amide} (SEQ ID NO: 2):

Wy

6



14 734.4 734.4 solid 2-C1-Trt 2 15 678.4 678.5 mixed
Carbonate 1 16 720.5

WO 2008/057608 PCTIGS2007/023838

1862277  Compound (30) D-Phe-D-Phe-D-Leu-D-Lys-[4-phenyl-1 -(piperidin-yl-
1H-imidazol-2(3H)-one amide] (SEQ ID NO: 2}

[66228] Compound (31} D-Phe-D-Phe-D-Leu-D-Lys-[4-(3,5-dimethyl-45-1,2 4
triazol-4-yD)piperidine aride} (SEQ ID NO: 2):

(002291 Compound (32): D-Phe-D-Phe-D-Leu-D-Lys-{I-(piperidin-4-yl)indolin-2-
one amide] (SEQ ID NO: 2):

[60230] Compound (33): D-Phe-D-Phe-D-Len-D-Lys-{1-phenyl-1,3,8-
triazaspirof{4.5}decan-4-one amide} (SEQ ID NO: 2):

_65_



720.5 mixed Carbonate 1 17 720.5 720.5 mixed
Carbonate 1 18 678.4 678.5 mixed

WO 2008/057608 PCT/US2087/023558

[060231] Compound {34): D-Phe-D-Phe-D-Leu-D-Lys-[imidazo[],2-alpyridine-2-
ylmethyl amide] (SEQ D NG: 2}

=~
M N\

HH,

[06232] Compound (35) D-Phe-D-Phe-D-Len-D-Lys-[(5-methylpyrazin-2-
yDmethy! amide] {SEG 1D NO: 2

" MHy

(602331 Compound (36): D-Phe-D-Phe-D-Leu-D-Lys-{ 1-(piperidin-4-yi)-1H- -
benzo[dlimidazol-2(3H)-one amide] (SEQ ID NO: 2):

[60234] Compound (37): D-Phe-D-Phe-D-Leu-D-Lys-[4,5,6,7-tetrahydro-1 H-
pyrazolo[4,3-clpyridine amide] (SEQ ID NO: Z).

— 68 —



Carbonate 1 19 678.4 678.5 mixed Carbonate 1 20
636.4 636.5 solid Carbonate 1

WO 2008/057608 PCT/US2007/423858

EXAMPLES

[00235] General Experimental Synthetic Metheds:
[80236] Amino acid derivatives and resins were purchased from commercial
providers (Novabicchem, 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 chemistey utilizing both Fmoc and Boc methodology. Unless otherwise
specified, all reactions were performed at room temperature.
[08237] The following standard references provide guidance on general
experimental setup, and the availability of required starting material and reagents:
Kates, 8. A., Albericio, F., Eds., Solid Phase Synthesis, A Practical Guide, Marcel
Dekker, New York, Basel, (2000); Bodanszky, M., Bodanszky, A, Eds., The
Practice of Peptide Synthesis, Second Edition, Springer-Verlag, (1994); Atherton, E.,
Shcﬁpaxd, R. C., Eds., Solid Phase Peptide Synthesis, A Practical Approach, IRL
Press at Oxford University Press, (1989); Stewart, J. M., Young, J. D., Solid Phase
Synthesis, Pierce Chemical Company, (1984); Bisello, et al., J. Biol. Chem. 273,
22498-22505 (1998); and Merrifield, R, B., J. Am. Chem. Soc. 83, 2149-2154 (1963).
[06238] Additional abbreviations used herein:
[00239]  ACN: acetonitrile
[60240] Aloc: allyloxycarbonyl
[06241] Boc: tert-butoxycarbonyl
[06242] BOP: benzotriazole-1-yl-oxy-tris(dimethylamino)}-phosphonium

hexafluorophosphate
[80243] Chz: benzyloxycarbonyl.
[00244] Cbz-OSu: Ne-(Benzyloxycarbonyloxy) succinimide
[60245] DBU:1,8-diazabicyclo[5.4.0}undec-7-ene
{06246 DCM: Dichioromethane‘
[602471 Dde: 1-{4,4-dimethyl-2 6-dioxocyclohex-1-ylidene)ethyl
[00248] DIC: N,N'-diisopropylcarbodiimide
[60249] DIEA: N,N-diisopropylethylamine
[00250] DMF: N,N-dimethylformamide
(092511 Fmoc: 9-fluorenylmethoxycarbonyl
[00252] HATU: 2-(1H-9-azabenzotriazole-1-yl)-1,1,3,3-tetramethylaminium

hexafluorophosphate

.



21 636.4 636.5 solid Carbonate 1 22 650,4 650.5
mixed Carbonate 1 23 692.4

WO 2008/057608 PCT/USZ007/023858

(062831 HBTU: 2-(1H-benzotriazole-1-y1}-1,1,3,3-tetramethylaminium
hexafluorophosphate

{60254 HOBuw l-hydroxybenzotriazole
{06255} HPLC: high performance liquid chromatography
[68256] i iso
[80257]  ivDde: 1-{4.4-dimethyl-2,6-dioxocyclohex-1-ylidene)-3-methylbutyl
[00258] NMM: 4-methyl morpholino
[60259] NMP: N-methylpyrrolidinone
[062608] Al ally}
[09261] o-NBS-ClL o-nitrobenzenesuifonyi chloride
[60262] Pbi: 2,2.4,6,7-pentamethyldihydro-benzofuran-5-snlfonyl
{66263] PyBOP: benzotriazole- 1-yloxy-tris-pyrrolidine-phosphonium

' hexafluorophosphate
[00264] RP: reversed phase
[00265} TBTU: 2-(1H-benzotriazole-1-y1}-1,1,3,3-tetramethyluronium

tetrafluoroborate

[06266] TEAP: triethylammonium phosphate
[00267] TFA: mrifluoroacetic acid
[69268] TIS: triisopropylsilane
[08269] TMOF: trimethyl orthoformate
[00276] TMSOTHE trimethylsilyl trifluoromethanesuifonate
{00278] Tt tricyl
[86272] Peptides éynrhesized by Fmoc methodology were cleaved with a mixture
of TRASTIS/HO (viviv = 95:2.5:2.5). The cleavage step in the Boc methodology was
accomplished either with a mixture of HF/znisole (v/v = 9:1) or with a mixture of
TMSOTITEAMm-cresol (viviv =2:7:1).
[68273] Coupling reactions in peptide chain elongation were carried out gither
manually on a'peptide synthesizer and mediated by coupling reagents with a 20 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,
082741 Deprotection of the side chain of amine acid in position No. 4 (designated
Xaa, in the final synthetic peptide amide product) of resin bound peptides was
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692.5 mixed Carbonate 1 24 706.5 706.5 mixed
Carbonate 1 EXAMPLE 39: Inhibition of eAMP

Wraguetign by stimulation of endogenous Mou$e,ssuo7uzssss
kappa-opioid receptor in Rl .G1 cells [00385]

hOtedrl ¥l? thg St}/rire];bv%rtelz%s e?nBltlg setaz%nm T and essivel
“kappa-opioid réceptor agonists was determine Tgr d
SHREITS (76 FRIBR 0t (N SA AR or e
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WO 20081057608PCT/1582007/0 EC50 values
obtained in this assay with synthetic peptide amide

wEYRRAKRds (1) through (36). Table lIKappa Opi@igkzeorszssss
Agonist Activity and Efficacy Compound No. mKOR

il SRV iFacubd. B (p:e?Qdf(ng FiGAGY (Y 8hatytical rP-

HPILC.

[06028¢] Analytical RP-HPLC was performed on 2 Waters 600 multisolvent
delivery sysiem with 2 Waters 486 tunable absorbance UV detector and a Waters 746
data module. HPLC analyses of peptides were carried out using 2 Vydac Cig column
(0.46 x 25 cm, 5 1 particle size, 300 A pore size) at a flow rate of 2.0 mi/min.
Solvents A and B were 0.1% TFA in HxO and 0.1% TFA in 80% ACN/20% H,0,
respectively. Retention times (ig) are given in min, Preparative RP-HPLC was
accomplished using a Vydac Cyg preparative cartridge (5 x 30 cm, 15-20 um particle
size, 300 A pore size) at 2 flow rate of 100 ml/min, on a Waters Prep LC 2000
preparative chromatograph system with a Waters 486 wnable absorbance UV detector
and a Servogor 120 strip chart recorder. Buffers A and B were 0.1% TFA in Hy0 and
0.19% TFA in 60% ACN/40% H;0, respectively. HPLC analysis of the final
compound was performed on a Hewlett Packard 1090 Liquid Chromatograph using a
Phenomenex Synergi MAX-RP C,; column (2.0 % 150 min, 4 pm particle size, 80 A
pore size) at a flow rate of 0.3 mi/min at 40 °C. Buffers A and B were 0.01% TFA in
HyO and (.01% TFA in 70% ACN/30% HyO, respectively. The identity of the
synthetic peptide amides was confirmed by electrospray mass spectrometry. Mass

spectra were recorded on a Finnigan LC(Q mass spectrometer with an ESI source.

EXAMPLE 1. Synthesis of compound (1)

[0602811 D-Phe-D-Phe-D-Leu-(s-Me)D-Lys-[4-Amidinohomopiperazine amide]
(SEQ ID NO: 1). |

[00282] See the scheme shown in Figure 1. The amine acid derivatives used were
Bcz-D-Phe-OH, Frmoc-D-Phe-OH, Fmoc-D-Leu-0OH, and Fmoc-D-Lys(Dde}-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 diied in vacuo.
The resulting homopiperazine carbamate Wang resin (5.1 g; homopiperazine-

[carbamate Wang resin]) was split into several portions and a portion of 1.5 g (1.3

T -



(1) 0.043 103 0.15 97 (2) 0.048 96 0.16 99 (3) 0.052
96 0.16

WO 2008/057608 PCTAIS007/623858

mimol) was used to continue the peptide synthesis. DIC/HOB! mediated single
couplings were performed with a 3-fold excess of amine acid derivatives. The Fmoc
group was removed with 25% piperidine in DMF, Upon completion of peptide chain
elongation, the resin was treated with 4% hydrazine in DMF for 3 X 3 min for Dde
removal. The resin was washed with DMF and DCM and dried in vacuo. The
resulting peptide resin (2.;4 g, Bez-D-Phe-D-Phe-DLeu-DLys-homopiperazine-
{carbamate Wang resin]) was split again and a portion of 0.6 g (0.3 mmol) was used
for subsequent derivatization (N-methylation).

[20283] Methylation of the @-amino funiction of D-Lys at Xaa, was carried out in
tiree steps: (i) [o-NBS Protection}: The resin-bound peptide (0.3 mmol) was first
treated with a solution 0-NBS-Cl (0.4 g, 2 mmeol) and collidine (0.7 ml, 5 mmol} in
NP (7 ml} 2t room temperature for 30 min. The resin was then washed with NMP.
(i1} [N-Methylation}: The resin-bound ¢-NBS protected peptide was then reacted with
a solution of 1,8-diazabicyclo{5.4.0lundec-7-ene (0.5 ml, 3 mmol) and
dimethylsalfate (1.0 ml, 10 mmol; Aldrich) in NMP (7 ml) at room temperature for 3
min. The resin was then washed with NMP and the washing process was repeated
once. {iii} [o-NBS Deprotection}: The peptide resin was treated with a solution of
mercaptoethanol (0.7 mi, 16 mmol) and 1,8-diazabicyclof5.4.0Jundec-7-ene (0.8 ml, 5
mmol} in NMP (7 ml) at room temperature for 5 min. The resin was then washed
with NMP and the washing process was repeated once.

[08284] To proteci the resulting N-methyl secondary amine of D-Lys at Xaa,, the
resin-bound methylated peptide was reacted with a solution of Bcz-O8u (6 mmol) in
DMEF (7 mb).. The resin was washed with DMF and DCM and dried in vacuo. The
peptide was then cleaved from the resin by treatment with 2 sohution of TEA/DCM
{15 ml, v/v = 1.1) at room temperature for 2 hours. The resin was then filtered and
washed with TFA. The filirate was evaporated in vacre and the crude peptide (0.3
mmol; Bez-D-Phe-D-Phe-D-Leu-D-Lys(Me,Bez)-[homopiperazine amide]) was
precipitated from diethyl ether.

[09285] For guanylation of the homopiperazine at the C-terminus, 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 nunol) in DMF (3 ml) overnight

at room temperature, Acetic acid and HoO were added to quench the reaction and the

-



100 (4) 0.075 94 0.15 92 (8) 0.034 89 0,17 98 (6)
-0.036 . 89
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solation was frozen and dried on a lyophilizer to give the desired protected peptide,
Bez-D-Phe-D-Phe-D-Leu-D-Lys(Me, Z)-[4- Amidinohomopiperazine arnide] (0.6 g).
[06286] For final deprotection/hydrolysis, the above peptide (0.6 g) was treated
with a mixturg of TMSOTH/TFA/m-cresol (10 mi, v/v/v = 2:7:1) at room temperature
for 2 hours. The mixture was evapbraied and the crude peptide (0.6 g) was
precipitated from diethyl ether.

[00287] For purification, the above-derived crude peptide (0.6 g) was dissolved in
0.1% TFA in HaO (50 mi) and the solution was loaded onto an HPLC colunm and
purified using TFA buffer system (buffers A =0.1% TFA in ;O and B = 0.1% TFA
in 60% ACN/40% Hy0). The compound was eluted with a linear gradient of buffer
B, 25%B to 75%B over 30 min, tg = 37%B. The fractions with purity exceeding 37%
were pocled, frozen, and dried on a Iyophilizer to give the purified peptide as white
amorphous powder (153 mg). HPLC analysis: tg = 14.41 min, purity 99.8%, gradient
5%B to 25%B over 20 min; MS (M+H"): expected molecular ion mass 692.5,
observed 692.5.

EXAMPLE 2: Synthesis of compound (2}

[06288] D-Phe-D-Phe-D-Leu-D-Lys-[w(4-aminopiperidine-4-carbox ylic acid)}-OH
(SEQ ID NO: 2):

[80289%]  See the scheme of Figure 2 and Biron ef al., Optimized selective N-
methylation of peptides on solid support. J. Peptide Science 12: 213-219 (2006}, The
amino acid derivau:ve:s used were Boc-D-Phe-OH, Fmoe-D-Phe-OH, Fmoe-D-Len-
OH, Fmoc-D-Lys(Dde)-OH, and N-Boc-amino-(4-N-Fmoc-piperidinyl) carboxylic
acid. HPLC and MS analyses were performed as described in the synthesis of
compound (1) described above,

" [60296]  The fully protected resin-bound peptide was synthesized manually starting
from 2-Chiorotrityl chloride resin (1.8 g, 0.9 mimol; Peptide International).
Attachment of N-Boc-amino-(4-N-Fmoc-piperidinyl) carboxylic acid followed by
peptide chain elongation and deprotection of Dde in D-Lys(Dde) at Xaa, was carried
out according to the procedure described in the synthesis of compound (1), See
above, The resulting peptide resin (0.9 mmol; Boc-D-Phe-D-Phe-D-Leu-D-Lys-(N-
Boc-amino-4-piperidinylcarboxylic acid)-{2-C1-Trt resin}) was split and a portion of
0.3 mmol was used for subsequent c[eavage. The peptide resin (0.3 mmol) was then

treated with a mixtore of TFA/TIS/HO (15 mi, v/viv = 95:2.5:2.5) at room
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0.13 100 (7) 0.012 98 0.11 100 (8) 0.043 90 0.12 96
(9) 0.078
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temperature for 90 min. The resin was then filtered and washed with TFA. The
filtrate was evaporated in vacue and the crude peptide (0.3 mmol; D~Phe—D-§he-D-
Leu-I-Lys-[@(4-aminopiperidine-4-carboxylic acid)j-OH) was precipitated from
diethyl ether.
(602911 For purification, the crude peptide (0.3 mmol) was dissolved in 2% acetic
acid in O (50 mi) and the solution was loaded orto an HPLC column and purified
using TEAP buffer systein with a pH 3.2 (buffers A = TEAP 5.2 and B = 20% TEAP
5.2 in 80% ACN). The compound was ehuted with a linear gradient of buffer B, 7%B
10 37%B over 60 min. Fractions with purity exceeding 95% were pooled and the
| resulting solution was diluted with two volumes of water. The dilused solution was
then loaded onto an HPL.C columm for salt exchange and further purification with a
TFA bﬂl_ffcr system (buffers A =0.1% TFA in HaO and B = 0.1% TFA in 80%
ACN/20% Ho() and a linear gradient of buffer B, 2%B o 75%B over 23 min.
Fractions with purity exceeding 97% were pooled, frozen, and dried on a Iyophilizer
to yieid the purified peptide as white amorphous powder (93 mg). HPLC analysis: tg
= 16.43 min, purity 99.2%, gradient 5%B to 25%B over 20 min; MS (M+H"):
expected molecular ion mass 680.4, observed 680.3.
[802921 Compound (2) was also prepared using a reaction scheme analogous (o
that shown in figure 2 with the following amino acid derivatives: Fmoc-D-Phe-OH,
Fmoc-D-Leu-OH, Fmoc-D-Lys(Boc)-OH, and Boc-4-amino- 1-Fmoc-(piperidine)-4-
carboxylic acid.
[00293} The fully protected resin-bound peptide Was synthesized manually starting
. from 2-Chlorotrityl chioride resin (PS 1%DVB, 500 g, 1 meqg/g). The resin was
treated with Boc-@-amino—1~Fmoc«4—(piperidine)—él-nca:boxylic acid (280 g, 600
mmol) in a mixture of DME, DCM and DIEA (260 mL of each) was added. The
mixture was stirred for 4 hours and then the resin was capped for 1h by the addition of
MeOH (258 mL) and DIEA . .
[00294] (258 mL). The resin was isolated and washed with DMF (3 x 3 L), The
resin containing the {irst amino acid was treated with piperidine in DMF (3 x 3 L of
35%), washed with DMF (9 x 3 L) and Fmoc-D-Lys(Boc)-OH (472 g) was coupled
using PyBOP (519 g) in the presence of HOBt {153 g) and DIEA (516 mL) and in
DCM/MMF (500 mL/ 500 mL) with stirring for 2.25 hours. The dipeptide containing
resin was isolated and washed with DMF (3 x 3.6 L). The Fmoc group was removed
by treatment with piperidine in DMF
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{00295 |, (3 x 3.6 L of 35%) and the resin was washed with DMF (22 3.6 L) and
treated with Froe-D-Lew-OH (354 g), DIC (157 ml.) and HOBt (154 g in
DCM/DME (500 mL / 500 mi) and stirred for I hour. Subsequent washing with
DME (3 x 4.1 L) followed by cleavage of the Fmoc group with piperidine in DMF (3
" x 4.2 Lof 35%) and then washing of the resin with DMF (9 x 4.2 L) provided the
resin bound tripeptide. This material was treated with Fmoc-B-Phe-OH (387 g), DiC
- {157 mL) and HOBt (153 g} in DCM/DMF (500 mL / 500 mL) and stirred overnight.
The resin was isolated, washed with DMF (3 x 4.7 L) and then treated with piperidine
in DMF (3 x 4.7 L of 35%) to cleave the Fmoc group and then washed again with
DMF (9% 4.7 L). The tetrapeptide loaded resin was treated with Finoc-D-Phe-OH
{389 g3, DIC (157 L) and HOBt (154 g) in DCM/DME (500 mL. / 500 mL) and
stirred for 2,25 hours. The resin was isclated, washed with DMF (3 x 5.2 L) and then
treated piperidine (3 x 5.2 L of 35%) in DMF. The resin was isolated, and washed
sequentially with DMF (9 x 5.2 L) then DCM (5 x 5.2 L). It was dried to provide a
90.4% yicld of protected peptide bound to the resin. The peptide was cleaved from
the resin using TFA/ water (4.5 L, 95/5), which also served to remove the Boc
protecting groups. The mixture was filtered, concentrated (1/3) and then precipitated
by addition 1o MTBE (42 L). The solid was collected by filiration and dried under
reduced pressure to give crude peptide.

[06296]  For purification, the crude peptide was dissolved in 0.1% TFA in H,0 and
purified by preparative reverse phase HPLC (C18) using 0.1% TFA/water - ACN
gradient as the mobile phase. Fractions with purity exceeding 95% were pooled,
concentrated and lyophilized to provide pure peptide (> 95.5% puze). Ion exchange
was conducted using a Dowex ion exchange resin, eluting with water. The aqueous
phase was filtered (0.22 um filter capsule) and freeze-dried to give the acetate salt of

the peptide (overall yield, 71.3%, >99% pure).

EXAMPLE 3: Synthesis of compound (3)

[68297]  D-Phe-D-Phe-D-Leu-{e-Me)D-Lys-[w(4-aminopiperidine-4-carboxylic
acid)}-OH (SEQ ID NO: 1):

[060238] The synthesis was started with 0.3 mmol of the peptide resin: Boc-D-Phe-
D-Phe-D-Leu-D-Lys-(N-Boc-amino-4-piperidinylcarboxylic acid)-{2-Cl-Trt resin],
which was prepared during the synthesis of compound (2) as described below, HPLC
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and MS analyses were also performed as deseribed in the synthesis of compound (2)
above.

[602991  For the methylation of the @-amino function of D-Lys at Xaay, a three-step
procedure as described in the synthesis of compound (1} was followed. See
description sbove. The resin-bound methylated peptide {(Boc-D-Phe-D-Phe-Dx-Leu-
{e-Me)D-Lys-{N-Boc-amino-4-piperidinylcarboxylic acid)-f2-C1-Trt resin}} was then
treated with a mixture of TEASTIS/HLO (15 ml, v/viv = 95:2.5:2.5) at room
temperature for 90 min. The resin was then filtered and washed with TFA. The
filtrate was evaporated in vacuo and the crude peptide (0.3 mmol; D-Phe-D-Phe-D-
Leu-(e-Me)D-Lys-[@(4-amino-piperidine-4-carboxylic acid)]-OH) was precipitated
from diethyl ether. '

[60388] The crude peptide (0.3 mmol) was purified by preparative HPLC
according to the protocol described in the synthesis of compound (2). See above.
Fractions with purity exceeding 97% were pooled, frozen, and dried on a lyophilizer
to yield the purified peptide as white amorphous powder (185 mg). HPLC analysis: ty
‘= 16.93 min, purity 99.29%, gradient 5%B to 25%B over 20 min; MS (M+H"): '

expected molecular ion mass 694.4, observed 694.4,

EXAMPLE 4: Synthesis of compound (4)

[0030%] D-Phe-D-Phe-D-Leu-D-Lys-[N-(4-piperidinyl)-L-proline]-OH - (SEQ
D NG: 2):

[66302] The amino acid derivatives used were Boc-D-Phe-OH, Fmoc-D-Phe-OH,
Fmoe-D-Leu-OH, Fmoc-D-Lys(Dde)-OH, and N-(1-Fmoc-piperidin-4-yl)-L-proline.
HPLC and MS analyses were performed as described in the synthesis of compound
(1). See detailed description above. The scheme followed was substantially as shown
in Figure 2, except that couplings were mediated by HATU/DIEA rather than DIC.
[06303] The fully protected resin-bound peptide was synthesized manuvally starting
from 2-Chlorotrityl chloride resin (3.2 g, 2.4 mél; NecMPS). The attachment of the
first amino acid to the resin was achieved by treatment with a mixture of N-(1-Fmoc-
piperidin-4-yl)-L-proline (2.0 g, 4.8 mmol} and DIEA (3.3 ml, 19.2 mumol) in DCM
(40 ml) and DMF (10 ml) at room temperature for 4 hours. The resin was washed
with 3x DCM/MeOQH/DIEA (v/viv =17:2:1) and 3x DCM and dried in vacno. The
resulting resin (3.7 g; N-(4-piperidiny})-L-proline-[2-Cl-Ttt resin}) was split into

several portions and a portion of 1.9 g (1.2 mmol) was used to continue the peptide
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synthesis. HATU/DIEA-mediated single couplings wese performed with a 3-fold
excess of amino acid derivatives. The Fmoc group was removed with 25% piperidine
in DMF. Upon completion of peptide chain elongation, the resin was treated with 4%
hydrazine in DMF three times for 3 min each to remove Dde. The resin was washed
with DMF and DCM and dried in vacuo. The resulting peptide resin (2.1 g; Boe-D-
Phe~D-Phe-D-Leu-D-Lys-N-(4-piperidinyl)-L-proline-[2-CI-Trt resini) was split
again and a portion of 0.7 g (0.4 munol} was used for subsequent cleavage. The
peptide resin was treated with & mixture of TFA/TIS/HO (15 ml, viviv = 85:2.5:2.5)
at room temperatire for 30 min. The resin was filtered and washed with TFA. The
. filtrate was evaporated in vacuo and the crude peptide (220 mg, D-Phe-D-Phe-D-Leu-
D.Lys-{N-{(4-piperidinyl}-L-proline]-OH} was precipitated from diethyl ether,
[006364] For purification, the above crude peptide (220 mg) was dissolved in 0.1%
TFA in Hz0 (50 mi) and the solution was loaded onto an HPLC column and purified
using TFA buffer system (buffers A = 0.1% TFA in H,0 and B =0.1% TFA in 60%
ACN/M40% Hy0). The compound was eluted with a linear gradient of buffer B, 25%B
o 75%3. over 25 min, £R =43%B, Fractions with purity excesding 97% were pooled,
frozen, and dried on a lyophilizer to give the purified peptide as white amorphous
powder (89 mg). HPLC analysis: tp = 18.22 min, purity 99.5%, gradient 5%8 to
25%B over 20 min; MS (M+H"): expected molecular ion mass 734.5, observed 734.4.

EXAMPLE 5: Synthesis of compound (3} _

[#43365]  D-Phe-D-Phe-D-Len-D-Har-[N-(4-piperidinyl)-L-proline}-OH  (SEQ
ID NG: 3%

[B6306] The peptide-resin: Boc-D-Phe-D-Phe-D-Leu-D-Lys-N-(4-piperidinyl)-L-
proline-[2-Cl-Trt resin], which was prepared during the synthesis of compound (4)
described above, was used as the starting material. HPLC and MS analyses were
performed as described in the synthesis of compound (1) above.

{06307 . For guanylation of the @-amino function of D-Lys at Xaay, the peptide
resin (0.7 g, 0.4 mmol) was treated with a mixture of 1H.Pyrazole-1-carboxamidine
hydrochloride (0.6 g, 4.0 mmol) and DIEA (0.7 ml, 4.0 mmol) in DMF (15 ml)
overnight at room temperature. The resin was washed with DMF and DCM and dried

in vacuo. The peptide was then cleaved from the resin by treatment with a mixture of
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TEASTISALO (15 ml, viviv = 95:2,5:2.5) at room temperature for 90 min. The resin
was then filtered and washed with TFA. The filirate was evaporated in vacuo and the
crude peptide (170 mg; D-Phe-D-Phe-D-Leu-D-Har-{N-(4-piperidinyl)-L-proline]-
OH) was precipitated from diethyl ether.

[00308] For purification, the above crude peptide (170 mg) was dissolved in 0.1%
TFA in HyO (50 ml) and the solution was loaded onto an HPLC column and purified
using a TFA buffer system (buffers A =0.1% TFA in H)O and B = 0.1% TFA in 60%
ACN/A0% Hy0). The compound was efuted with a linear gradient of buffer B, 25%B
to 75%B over 25 min, tr = 46%B. Fractions with purity exceeding 97% were pooled,
frozen, and lyophilized 1o yield the purified peptide as white amorphous powder (81
mg). HPLC analysis: ta = 19.42 min, purity 100%, gradient 5%3B to 25%B over 20
min; MS (M+H): expected moiecular ion mass 776.5, observed 776.5.

EXAMPLE 6: Synthesis of compound (6)

[68309T D-Phe-D-Phe-D-Leu-(g-Me)D-Lys-[N-{4-piperidinyl)-L-proline]-OH
{SEQ ID NO: 1)

160310}  Synthesis was initiated with 0.7 g (0.4 mmol) of the peptide resin, Boc-D-
Phe-D-Phe-D-Leu-D-Lys-N-(4-piperidinyl)-L-proline-{2-Cl-Trt resin}, which was
prepared during the synthesis of compound (4) as described above. I{PLC and MS
analyses were performed as described in the synthesis of compound (1) above. In this
case, ihe Xaa-Xaag peptide was pre-synthesized and coupled as opposed to the
stepwise assembly of the peptide shown in Figure 2.

[06311] Forthe methylation of the w-amino function of D-Lys at Xaay, a three-step
procedure was followed as described in the synthesis of compound (1) above. The
resin-bound methyliated peptide (Boc-D-Phe-D-Phe-D-Leu-(e-Me)D-Lys-N-(4-
piperidinyl)-L-proline-[2-C1-Ttt resin]) was then treated with a mixture of
TFA/TISMHR0 (15 ml, viviv = 95:2.5:2.5) at room temperature for 90 minutes. The
resin was filtered and washed with TFA. The filtrate was evaporated in vacue and the
crude peptide (200 mg; D-Phe-D-Phe-D-Leo-(s-Me)D-Lys-[N-(4-piperidinyl)-L-
proline}-OH) was precipitated from diethyl ether.

[08312]  For purification, the above crude peptide (200 mg) was dissolved in 0.1%
TFA in Hz0 (50 ml) and the solution leaded onto an HPLC column and purified using
a TFA buffer system (buffers A = 0.1% TFA in HyO and B = 0.1% TFA in 60%
ACN/MA0% H0). The compound was eluted with a linear gradient of 25% to 75%
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buffer B, over 30 min, ig = 42%B. Fractions with purity exceeding 97% were pooled,
frozen, and dried on a lyophilizer to yield the purified peptide as white amorphous
powder (4] mg). HPLC analysis: {y = 18.66 min, purity 98.1%, gradient 5%B to
25%8 over 20 min; MS (M+H"): expected molecular ion mass 748.5, observed 748.5,

EXAMPLE 7. Synthesis of compound (7)
663131 D-Phe-D-Phe-D-Leu-D-Arg-{homopiperazine amide] (SEQ ID NO: 4):
{00314] The amino acid derivatives used were Boc-D-Phe-OH, Fmoc-D-Phe-OH,
Fmoc-D-Leu-OH, and Fmoc-D-Arg(Pb-OH. HPLC and MS analyses were
performed as in the synihesis of compound (1) described above. The fully projecied
resin bound peptide was syﬂthesized on a SYMPHONY Multiple Synthesizer (Protein
Technology Inc.) starting from the homopiperazine carbamate Wang resin (0.35
mmol; homopiperazine-{carbamate Wang resin}) that was prepared during the
synthesis of compound (1). HBTU/DIEA mediated single couplings with a 4-fold
excess of amino acid derivatives were performed. The Fmoc group was removed with
25% piperidine in DMF. Upon completion of the automated synthesis, the peptide
resin (Boc-D-Phe-D-Phe-D-Leu-D-Arg(Phf)-fhomopiperazine amide]) was
transferred into a manual peptide synthesis vessel and treated with a mixiure of
TFA/TIS/HL0 €15 ml, viviv = 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 (380 myg; D-Phe-D-Phe-D-Leu-D-Arg-Thomopiperazine amide]) was
precipitated from diethyl ether.
(60315] For purification, the above crude peptide (380 mg) was dissolved in 0.1%
TFA in HzO (50 mi) and the solution was loaded onto an HPLC column and purified
using a TFA buffer system (buffers A = 0.1% TFA in H0 and B = 0.1% TFA in 60%
ACN/40% H0). The compound was eluted with a linear gradient of buffer B, 25%B
to 75%B over 25 min, ig = 36%B. Fractions with purity exceeding 97% were pooled,
frozen, and lyophilized to give the purified peptide as white amorphous powder (222
mg). HPLC analysis: iz = 16.75 min, purity 100%, gradien 2%B to 22%B over 20
min; MS (M-+H"): expected molecular ion mass 664.4, observed 664.5.

EXAMPLE 8: Synthesis of compound (8)
(86316} D-Phe-D-Phe-D-Leu-D-Har-{@(4-aminopiperidine-4-carboxylic acid]-OH
(SEQ ID NO: 3):
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fee317) This compound was prepared essentially according to the procedure
described above for the synthesis of compound (5) except that N-Boc-amino-(4-N-
Fmoc-piperidinyl) carboxylic acid was substituted for N-(1-Fmoc-piperidin-4-yl)-L-
protine in the attachment to 2-CI-Trt resin. Final purified peptide: amorphous
powder, 85 mg in yield in a synthesis scale of 1 mmol. HPLC analysis: tg = 17.87
min, putity 100%, gradient 5%B to 23%B over 20 min; MS (M+H"): expected

molecular ion mass 722.4, observed 722.5.

EXAMPLE 9: Synthesis of compound (9)

[00318] D-Phe-D-Phe-D-Leu-(e-iPr)D-Lys-[w(4-aminopiperidine-4-carboxylic
acid)]-OH (SEQ ID NO: 5).

[00319] Synthesis was initiated from 0.15 mmol of the peptide resin, Boc-D-
Phe-D-Phe-I3-Leu-D-Lys-(N-Boc-amino-4-piperidinylcarbox ylic acid)-f2-Cl-Tet
resin]), which was prepared during the synthesis of compound (2} above. For
isopropylation of the w-amino function of D-Lys at Xaay, the peptide resin was treated
with a mixture of sodium iriacetoxyborohydride (3 mmol) and acetone (6 mmol} in
TMOF (10 mL) for 4 b at room temperature. Subsequent cleavage and purification
steps were carried out according (o the procedure described in the synthesis of
compound (2). Final purified peptide: amorphous powder, 67 mg in yield. HPLC
analysis: tg = 19.29 min, purity 98.4%, gradient 5%B to 25%8B over 20 min; MS
{M+H"): expected molecular ion mass 722.5, observed 722.5.

EXAMPLE 10: Synthesis of compound (10):

[06326] D-Phe-D-Phe-D-Leu-(B-amidino}D-Dap-fo(4-aminopiperidine-4-
carboxylic acid)]-OH (SEQ ID NO: 6):

{06321] See the scheme of Figure 3. The amino acid derivatives used were Boc-D-
Phe-QH, Boc-D-Phe-OH, Boc-D-Leu-CH, Boc-D-Dap{Fmoc)-OH, and N-Fmoc-
amino-(4-N-Boc-piperidinyl) carboxylic acid. HPLC and MS analyses were
performed as described in the synthesis of compound (1}. The fully pmtecte& resin-
bound peptide was synthesized manually starting with 4-Fmoc-hydrazinobenzoyl AM
NovaGel resin (3 mmol; Novabiochem). The Fmoc protecting group on the starting
resin was first removed by 25% piperidine in DMF and the resin was then treated with

a mixture of N-Fmoc-amino-(4-N-Boc-piperidinyl) carboxylic acid (7.5 mmol),
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PyBOP (7.5 mmol), and DIEA {15 mmeol) in DMF overnight at room temperature.
The Fmec group on the attached amino acid was replaced by o-NBS in two sieps: (i)
Fmoc removal by 25% piperidine in DMF. (ii) o-NBS protection according the
procedure described in the synthesis of campound (1). The resuiting peptide resin, N-
o-MBS-amino-(4-N-Boc-piperidinyl} carboxylic acid-[hydrazinobenzoyl AM
NovaGel resin], was split into several portions and a portion ¢f 1 mmol was used to
continie the peptide synthesis, PyBOP/DIEA mediated single couplings were
performed with a 3-fold excess of amino acid derivatives. The Boc group was
removed with 30% TFA i DCM. Upon completion of peptide chain elongation, the
resin was treated with 2% DBU in DMF for 2 X 8 min for Fmoc removal, followed by
guanylation-of the w-amino function of D-Dap at Xaay according to the procedure
described in the synthesis of compound (5), above. The finat 0-NES deprotection was
carried out according to the procedure described in the synthesis of compound (1).
[66322] For oxidative cleavage, the dried peptide resin was mixed with a mixture
of Cu(OAc); (1 mmol), pyridine {4 mmol), and DBU (2 munol) in 5% HaO in DMF
and let air bubble through the resin for 6 h at room tersperature. The resin was
filtered and washed with DMF and the filtrated was evaporated in vacro. The
residue, Boc-D-Phe-D-Phe-D-Leu-(B-amidino)D-Dap-[o(4-aminopiperidine-4-
carboxylic acid)]-OH, was treated with 95% TFA in HoO for Boc removal, The
solution was evaporated in vacue and the crude peptide (1 mmol; D-Phe-D-Phe-D-
Leu-(B-amidino)D-Dap-[m(4-aminopiperidine-4-carboxylic acid)]-OH) was
precipitated from diethyl ether. .

[060323] Purification of the above erude peptide was achieved according to the
protocol described in the synthesis of compound (2). The purified peptide was an
amorphous powder (16 mg). HPLC analysis: tx = 16.97 min, purity 99.9%, gradient
5%B to 25%B over 20 min; MS (M+H"): expected molecular ion mass 680.4,
observed 680.4.

EXAMPLE 11: Synthesis of compound (11)

[08324] D-Phe-D-Phe-D-Leu-D-Nar-{o{4-aminopiperidine-4-carboxylic acid)]-OH
(SEQID NO: 7y

[06325] This compound was prepared according to the procedure deseribed in
the synthesis of compound (10), except that Boc-D-Dbu(Fmoc)-OH was substituted

for Boc-D-Dap(Fmoc)-OH in the coupling of the amino acid derivative at Xaa,. Final
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purified peptide: amorphous powder, 23 mg i yield in a synthesis scale of I mmol.
HPLC analysis: tg = 17.12 min, purity 99.2%, gradient 5%B to 25%8 over 20 min;
MS (M+H"): expected molecular ion mass 694.4, observed 694.5,

EXAMPLE 12: Synthesis of compound (12}

[86326] D-Phe-D-Phe-D-Lew-D-Dbu-{N-(4-piperidinyl)-L-proline]-OH (SEQ

ID NOC: 8):

[@0327] This compound was prepared according to the procedure described in

the synthesis of compound (4), as described above. The variation was the substitution

of Froc-D-Dbu(ivDde)-OH for Fmoc-D-Lys(Dde)-OH in the coupling of the aming
: actd derivative at Xaa,. Final purified peptide: amorphous powder, 7 mg in yieldin a

synthesis scale of 0.4 mmol. HPLC analysis: tg = 18.15 min, purity 98.9%, gradient

5%B to 25%R over 20 min; MS (M+H™): expected molecular ion mass 706.4,

observed 706.4. :

EXAMPLE 13: Synthesis of compound (13)

[00328] D-Phe-D-Phe-D-Leu-D-Nar-{N-(4-piperidinyl)-L-proling}-OH (SEQ
D NG 7Y

[00329] Synthesis was initiated from 0.4 mmol of the peptide resin, Boc-D-
Phe-D-Phe-D-Leu-D-Dbu-N-(4-piperidinyl)-L-proline-{2-CI-Ttt resin], which was
prepared during the synthesis of compound (12). The guanylation of the w-amino
function of D-Dbu at Xaas was achieved according to the procedure described in the
synthesis of compound (5), above. Subsequent cleavage and purification steps were
carried out according to the procedure described in the synthesis of compound (1).
Final purified peptide: amorphous powder, 7 mg in yield. HPLC analysis: t = 18.68
min, purity 97.3%, gradient 3%B to 25%5B over 20 min; MS (M+H"): expected

molecular ion mass 748.5, observed 748.5.

EXAMPLE 14: Synthesis of compound (14)

[00336] D-Phe-D-Phe-D-Leu-D-Dap(amidino}-[N-(4-piperidiny})-L-proline]-OH
(S8EQ ID NO: 6):

[06331] The compound was prepared according to the procedure described in
the synthesis of compound (13) except that Fmoc-D-Dap(ivDde)-OH was substituted
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for Fmoc-D-Dbu(ivDde}-OH in the coupling of the amino acid derivative at Xaas.
Final purified pepiide: amorphous powder, 12 mg in yvield in a synthesis scale of 0.4
mmol. HPLC analysis: tg = 18.55 min, purity 98.0%, gradient 5%B to 23%8 over 20
min; MS (M+H"): expected molecular ion mass 734.4, observed 734.4.

EXAMPLE 15 Synthesis of compound (15)

[00332] D-Phe-D-Phe-D-Leu-D-Lys-[4-Amidinohomopiperazine amide] (SEQ ID
NG: 2y

[00333} The compound was prepared according to the procedure described in
the synthesis of compound (1), except that methylation of the w-amino function of D-
Lys at Xaas was omisted. Final purified peptide: amorphous powder, 140 mg in vield
in a synthesis scale of 0.3 mmol. HPLC analysis: tg = 14.02 min, purity 99.3%,
gradient 3%B 10 25%B over 20 min; MS (M+H"): expected molecular ion mass
678.4, obhserved 678.5.

EXAMPLE 16: Synthesis of compound (16}

{90334j D~Phe—D—Phe-D~Leu—D—Har—{4—Amidinohomopipcrazine amide] (SEQ ID
NG: 3)

[80335] The compound was prepared according to the procedure described in )
the synthesis of compound (1}, except that a guanylation step was substituted for the
methylation of the w-amino function of D-Lys at Xaas. The guanyiation was achieved
according to the procedure described in the synthesis of compound (5), above. Final
purified peptide: amorphous powder, 173 mg in yield in 2 synthesis scale of 0.3
mnol. HPEC analysis: tg = 15.05 min, purity 98.6%, gradient 5%B to 25%B over 20
min; MS (M+H"): expected molecular ion mass 720.5, observed 720.5.

EXAMPLE 17: Synthesis of compound (17)

[00336] D-Phe-D-Phe-D-Leu-(e-iPr)D-Lys-[4-Amidinohomopiperazine amide]
{SEQ ID NO: 3

(06337} The compound was prepared according to the procedure deécribed in
the synthesis of compound (1) except that an isopropylation step was substituted for
the methylation of the w-amino function of B-Lys at Xazs, The isopropylation was
achieved according to the procedure described in the synthesis of compound (9).

Final purified peptide: amorphous powder, 233 mg in yield in a synthesis scale of 6.3
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mmol. HPLC analysis: tp = 16.16 min, purity 94.5%, gradient 5%B to 25%B over 20

min; M8 (M+H"): expected molecular ion mass 720.5, observed 720.5.

EXAMPLE 18: Synthesis of compound (18)

{00338] D-Phe-D-Phe-D-Leu-(B-amidino)D-Dap-{4-Amidinchomopiperazine
amide} (SEQ ID NO: 6):

{06339] The compound was prepared according to the procedure described in
the synthesis of compound (16) except for the substitution of Fmoe-D-Dap(ivDde)-
OH for Fmoc-D-Lys(Dde}-OH in the coupling of the amino acid derivative at Xaa;,,
Final purified peptide: amorphous powder, 155 mg in yield in a synthesis scale of 0.3
mmol. HPLC analysis: tg = 14.44 min, purity 99.1%, gradient 5%B to 25%B over 20
min; MS (M+H"): expected molecular ion mass 678.4, observed 678.5. '

EXAMPLE 19: Synthesis of compound (19)

[69340] D-Phe-D-Phe-D-Nle-(f-amidino)D-Dap-{4-Amidinohomopiperazine
amide] (SEQ ID NO: 6):

[00341) The compound was prepared according to the procedure described in
the synthesis of compound (18) above, except for the substitution of Fmoe-D-Nie-OH
for Fmoc-D-Leu-OH in the coupling of the amino acid derivative at Xaas. Final
purified peptide: amorphous powder, 190 mg in yield in a synthesis scale of 0.3
mmol. HPLC analysis: tr = 14.69 min, purity 98.9%, gradient 5%B to 25%8 over 20
min; MS (M+H"): expected molecular ion mass 678.2, observed 678.5.

EXAMPLE 20: Synthesis of compound (20}

[006342] D-Phe-D-Phe-D-Leu-(8-2midino)D-Dap-Thomopiperazine amide] (SEQ
1D NO: 6 .

[08343] The compound was prepared according to the procedure described in
the synthesis of compound (18) above, except that the guanylation of the
homopiperazine at C-terminus was omitted. Final purified peptide: amorphous
powder, 172 mg in yield in a synthesis scale of 0.3 mmol. HPLC analysis: tg = 13.84
min, purity 99.1%, gradient 5%B to 25%B over 20 min; MS (M+H"): expected

molecular jon mass 636.4, observed 636.5.

EXAMPLE 21: Synthesis of compound (21)
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{06344] D-Phe-D-Phe-D-Nle-(B-amidino)D-Dap-[homopiperazine amide] (SEQ
I NG: 6);

803451 The compound was prepared according to the procedure described in
the synthesis of compound (19) except that the guanylation of the homopiperazine at '
C-terminus was omiited. Final purified peptide: amorphous powder, 149 mg in yield
in a synthesis scale of 0.3 mmol. HPLC analysis: tg = 14.06 min, purity 98.5%,
gradient 5%3B to 25%B over 20 min; MS (M+H"): expected molecular ion mass
636.4, observed 636.5.

EXAMPLE 2Z: Synthesis of compound (22)

[66346] D-Phe-D-Phe-D-Len-D-Dbu-[4-Amidinchomopiperazine amide] (SEQ ID
NO: 8)

(003471 The compeound was prepared according to the procedure described in
the synthesis of compound (15} except for the substitution of Fmoc-D-Dbu(ivDde)-
OH for Fmoc-D-Lys(Dde)-0OH in the coupling of the amino acid derivative at Xaa,.
Final purified peptide: amorphous powder, 152 mg in yield in a synthesis scale of 0.3
mmol. HPLC analysis: tg = 14.03 min, purity 98.1%, gradient 5%B to 25%B over 20
min; MS (M+H"): expected molecular ion mass 650.4, observed 650.5.

EXAMPLE 23: Synthesis of compound (23)

[00348] D-Phe-D-Phe-D-Leu-D-Nar-[4-Amidinchomopiperazine amide] (SEQ D
NO: T¥:

{60349} The compound was prepared according to the procedure described in
the synthesis of compound (16) except for the substitution of Frmoc-D-Dbu(ivDde)-
QOH for Froc-D-Lys(Dde)-CH in the coupling of the amino acid derivative at Xaay.
Final purified peptide: amorphous powder, 227 mg in vield in a synthesis scale of 0.3
mmol. HPLC analysis: tg = 14.37 min, purity 99.3%, gradient 5%B to 25%3 over 20
min; MS (M+H"): expected molecular ion mass 664.4, observed 664.5:

EXAMPLE 24: Synthesis of compound (24)

[0035¢] D-Phe-D-Phe-D-Leu-D-Arg-[4-Amidinohomopiperazine amide] (SEQ ID
NO: 4):

[60351] The compound was prepared by guanylation of the homopiperazine at

C-terminus of Bez-D-Phe-D-Phe-D-Leu-D- Arg-[homopiperazine amide], which was

synthesized accoréing to the procedure described in the synthesis of compound (7),
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EXAMPLE 40: Potency of synthetic peptide amides

on the human kappa opioid receptor [00387] Human
%%?85 S%QEIC Kidney cells (HEK-293 cells, ATCCIB US007/023858
“f\/lanassas VA) in 100 mm dishes were transfecte

with transfection reagent, Fugene6 (Roche Molecular
ST AT Ly SR BTRse B StrERE a3 a7 ot pstfgring o
U precErpAlcsoRstiubes uded icivectranbfertiorFivtreits
réplievwsortioapexpredsieinvettien ionike fumankappairLc
aQRiaid; FECBPIAN, il)pes.exXessiony ectRrforaohmals
cabimerieBanatain, and.(ihesusifetass seporter
construct in which luciferase expression is induced by
Etreepiciurfysensitivestpanscription factor NEAT.
(26588} Fhe exprassion uecioncantaiiRe-the Hklmae
(Slg@qgg@goid receptor was constructed as follows:

B&Q@} l‘i@ese s %BsFe\;sigjér gapr%dvgggcd%ned Ehels? I;]rLélgﬂown in Figure

TQhrsa roegt ganglion total R

*ingeHe |n?tosexp1?eescis]3|%?ﬁw\‘i°e%et8° &Wﬂ?‘(‘fﬁ\ﬁﬁ@&’@ﬁ Toa
sepgip e AT RbReTE hbET BiSR R0, D-Leu-OBn p-
TypR mirresials B3P FS8 si6hOVeetd HEEDMAB T RIIK. 33.0 mmol)
arfODIB8 Y. 5F @. 6ONMstnuic inthvey o TEHT Cliimeyied:inotsia water
baBNPEQSEIOEDCeGIRN ¢, e el & feupopiatain: Chagituesam 5
miisk consiuciadihy. replagingthe lagto @mmt %&d&@&mg
cehpAR a%e M%%&m&e GG giam,!ﬁ%m@ram&m was
diss&lvde% i ethy alcgz)i% an wasfxoéds e&%%t‘%ly wa&laH) o cntr:c ac:d satu dated

Intro uce tO uman ene at amin

Nh0sHtioh o SRR RES Y cier‘fé’ \(Si W’fhs%t ?B%ﬁ?&mﬁ
unﬁ%f.adffif B&*%f@%?féﬁwm%f&@féﬁ@éingféeg@ﬁegwém
setiRiip 2B tere BRI Gt nvartirndiare e Xbr essiorr asatespted to
gi3o ik FRT KiniitPogeny toBicdtivgidaUirn cin.<hisraies a
clddr BIOLEHN £ X124 € 859QK-AB.CLOT

0B RNABIERENG NAG-LH60mS) (0039H.T A BERREL)
TFID @fj ‘z’:ﬁf%ﬁ?ﬁ%ﬁ%ﬁ?@&@s&%&ﬂ%&%%Ukl%mﬁ}’&‘& ?“u-e for 2 hours.

es 3 copies of
D I e Sy i
S Blements) and’ 56&8“ es 6?‘W${nu&ésaff“f1§8ﬁf?‘6if was
SUREHe ‘&é’hﬁ W’ér’% TbfeBHBratett GRStk Bpghydrate
- Qe ShmipRandPEGte M MY reghonsuldefiondehit BiNd (6.33

& pfomolercdsdstiewrasidnerninganad irtosanluciferase
cadiadiftar DRReAeioNH tikd-hasicd Riofmeg@kttire overmnight.
AePNglNGheticiierane: reR atler AN PlRSMNth washed
seqcagnﬁifw&&l Péaledle §Tﬁ§§§f&1n&!9§&wﬁam§9%@1“10 se

trgnﬁ’J?OVBCItSIé) HIT Slzgl-%ere I{O(" eaCh !.lﬂ CE'I‘ L!Cg Ill%S]SIQT% l,ilg(ije FCSIQ!.IE’J

micrograms pc N ﬁggﬁﬁg micrograms o

pcDNA5S/FRT-hGNAQ-G66D-i5, and 0.6 micrograms

of pGL3b-3TRE-3NFAT-cfe&skuc. Cells were

incubated for one day at 37C in a humidified

atmosphere containing 5% CO2 following

transfection, and plated in opaque 96-well plates at

A NNN AAlILlA A warAall v 10N mAataralitAaAvre AF mvasaA 1A



[00395] Compounds were tested at a concentration of

10 uM at pH 6.5 in 1% DMSO, with the recipient side
Wm%!ntglned at pH 7.4. The assay plate was |nc:},lég%Smmms8

for 60 minutes at 37C with gentle shaking. Sampi es

were taken at time zero from the donor side and at
“HERHY ST IR MUk ARSI BErSY oM B6th HaBRSF- ™
mefbid e B ARTEEd g agip e tirbre Apfakped ispnes (1:3) o
it PO OISV [k gt way Blue ERfrensetiras IXOMS: m/z =
sievsEc) was then calculated based on the
[0SPPEADITGE FRE-O SOMRRMAL itheeiRiIRRLSI8.n (1.8 &)
and DSIR @P& MRS, Rl %ﬁé%q_wiﬁbﬁhﬁz&qé&ﬁ@%'d: Gft, 17@‘65

(B ® oAl Where ﬁ%&!&%g SRRArENt 'Beaf SARHILY:

s the meltmt rane sur atce area, Co is the ¢ eror i
UVCm €1 Il 1011 11te. oy X8 € Faled LNJET re &
A TAHGH % d‘"ﬂﬂ?d‘f tHe"AMOURLS

P“‘df‘ﬂf@ ey ted “ﬁé‘ﬂ"ﬁﬁﬁ’é‘i‘“ﬁ?ﬁﬁ Pr‘b‘?é%é?’i’élé"?}é PfsE g
watba s aforlsf OP R el viamiielivera it samdigstoad) Phe-D-
PhyifiecOHurnentily (@stediteensuiibrtive 3o RPIOLTHES: m/z
= @sgayas well as asimadoline, which is purported to
(082668 PRIIRNGA b AEHREKARRARRIAH REEWIEAER:)-0Al
hy%&%ﬁd«lﬂig@? leolbJaRle HiMembrang ;Rl%mx?ﬂpﬁh%s added
8‘%29?8 AN Relmeanty(¢ 9%2’58@% (R Qi
ovemlght froma startmg temperature of 0 °C to room temperature, DMF was
evaporated under high vacuum. The crude reaction mixture was precipitate in 400 mi
ice water and filtered to collect the precipitate, Boc-D-Phe-D-Phe-D-Leu-D-
Lys(Boc)-OAll intermediate I-7 (2.60 g), which was used without further purification
for the next step.
[80357] To asolution of intermediate 1.7 (2.60 g, 3.3 mmol) in MeCN (75 mL)
was added pyrrelidine (1.1 ml, 13.3 mmol) and palladium
tetrakis(triphenylphosphine) (400 mg, 0.35 mmol) at 0 °C. The reaction mixiure was
stirred at room temperature for 3 hours and evaporated 1o dryness. The residue was
purified by reverse phase column chromatography with 30% MeCN/water to 90%
MeCN/water to give the pure acid, infermediate I-8 (2.0 g, 80%) after evaporation of
acetonitriefwater, LC-MS: m/z = 754 (M+H ). |
[66358] To asolution of the acid, intermediate I-8 (150 mg, 0.20 mimol), the amine
HNR,R;, 2,8-diazaspiro {4,5]decan-1-one (57 mg, 0.30 mmol} and DIEA (175 ul, 1.0
mmotl) i DMF (5§ mL) was added HBTU (11 3 mg, 3.0 mmol} at ¢ °C. After stirring
ovemight from a starting temperature of O °C to room temperature, DMF was
evaporated under reduced pressure. The residue was stirred with 4N HCl in 1 4-
dioxane (2.0 mL) at room temperature for 1 hour. After removal of dioxane, the

residue was dissolved in water and purified by reverse phase column chromatography
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<0.02 Asimadoline 37,5 Labetalol 9.9 Propranolol

53.8 Ranitidine 0.5 Vinblastine <0.2 Compounds

that exhibit low permeability in this type of assay are
fiéV8# o have reduced potential for crossing &2 7/v28s

blood-brain bather in vivo, since high passive

VR PR Rty e 1 BEY RE( Yt iR g minutes to give pure
PCNS et A T i Dlddn &t b Res sfigecvaporation of
spenmeabilityvandsPagipooprotein-mediated efflux

differentiate central nervous
EXAMPLE 26: Synthesis of compound (26);

[#0389]  D-Phe-D-Phe-D-Leou-D-Lys-[2-methyl-2,8-diazaspiro[4,5]decan-1-one
amide} (SEQ ID NO: 2):

{06366] Compound (26) was prepared essentially as described for compound 25,
above except that the amine (HINR,R, in the scheme of Figure 4} in the final amide
coupling step was Z-methyl-2, 8-diazaspirof4,5]decan- }-one in place of 2,8-diazaspiro
[4.5)decan-1-one. LC-MS: m/z = 704 (M+H),

EXAMPLE 27: Synthesis of compound (27): .
{08361] D-Phe-D-Phe-D-Leu-D-Lys-[1,3 8-iriazaspiro[4,5]decane-2,4-dione
amide] (SEQ ID NO: 2}

[00362) Compound (27) was prepared essentially as described for compound 25,
above except that the amine I,3,S-Eriazasg»irgﬁdt.s}decane-z,d,mdione was used in the
final step. LC-MS: m/z = 705 (M+H).

EXAMPLE 28: Synthesis of compound (28):

[08363] D-Phe-D-Phe-D-Leu-D-Lys-{5-chloro-1-{piperidin-4-yl)-1H-
benzo[d}imidazol-2(3)H-one amide] (SEQ ID NQ: 2):

[060364] Compound (28) was prepared essentially as described above for compound
25, above except that the amine 5-chloro- 1-{piperidin-4-yl}-1H-benzo[dlimidazol-
2(3)YH-one was used. LC-MS: m/z = 394, .

EXAMPLE 20: Synthesis of compound (29):

{06365] D-Phe-D-Phe-D-Leu-D-Lys-[morpholino(piperidin-4-yljmethanone
amide] (SEQ ID NO: 2}

[04366] Compound {29) was prepared essentially as described above for compound
25, above except that the amine morpholino{piperidin-4-yhmethanone was used. LC-
MS: m/z = 366.

EXAMPLE 30: Synthesis of compound (30}
663671 D-Phe-D-Phe-D-Lew-D-Lys-[4-phenyt-1-(piperidin-yl- 1H-imidazol-
2(3H}-one amide] (SEQ ID NO: 2):

s .



system (CNS) and non-CNS marketed drugs. |
Pharmacol Exp Ther. 2002;303:1029-37). EXAMPLE
Wé{l}z: Isgfl}ppiiﬁbgjgtion of cytochrome P450 oxidases [O%%%glmmmss

Inhibition of cytochrome P450 oxidase isozymes”

CYP1A, CYP2C9, CYP2C19, CYP2D6 and CYP3A4
(3P ntiveeRva Y B8 BIFRTER P AHUE G tRove for compound
Zirabevstionpiiiastitemrdiplisey aceordigytd e idesbiApne was
updelifods peHorhigathy Cerep (Seattle, WA): [00397]

In the cytochrome P450 CYP IA assay, human liver
EMitoSomextospmgrmrtptetein) were incubated for
109559 rfifbs AP 7w 10 Ll téisedprihdamdiado iV
vigihotyeesael IBEQIBNODN:NADP, 3.3 mM
[0gg 0SCrBrRho8PNAteaRRldQs4Adi as described above for compound
2 OlHceseSRResPhAte JeBYAIRYENASe . N NEABSERER: was

«2f tEStcompound, the ethoxyresorufin added as

substrate Is oxidized to resorufin, and in the presence
Eﬂ{mmm&gg@@%ﬁﬁig@gyme, the.amount of
hsRoruinRrogused isvedueed, EHralvling was.vsed,
(S%?@ erence inhibitor. [OQ 98] _The cytochr_or_ne

0 CYP2C9 assay reaction mixture containin

O tharT RSP IR CES B (SRt F5restRsthapyaiSr compound
23brp et 18 I Rih Ui Rd s 7O Wiir foravriase:
[0%5Ph pdGridS: 10 k62 Btarnide, 1.3 mM NADP, 3.3

mM glucose-6-phosphate and 0.4 U/ml
E ggé%%%%?fé?@"ﬁ%&%genase. In the absence
(057t St BMP BT e Tomlmmité 8 Bixteiel fifecan-4-one
gty i tdtbetamide, and in the presence of an
{odpiisibitOspbth BV ispzyineetid amiefited fibove. for compound
2544y inlon annid e use dilsERRCaa can-4-one was used.
LeNdfaphenazalen(IC50; 0.35 uM) was the reference

inhibitor, [00399] For the cytochrome P450 CYP2C19

assay, human liver microsomes (0.2mg/m1 protein)

were incubated for 15 minutes at 37C with 10 uM test
EXdtRgotindyiesu M comeepreeZble, 1.3 mM NADP, 3.3
[003THl gRiEBsRFGephosghbtelant-0l Y2tdimibine-2-yimethanamine
amghiqese b yphesphate dehydrogenase. In the absence
[0fteSteRmReuAcl e ARMRNRAZMIL.I3QX0IZ 86 E0r compound
25 260NV AR RERZ A Ra 2R N ANB R ESRNEE i a5 used.
Lcj_g%lzbl or &EI(Q&QYP isozyme, the amount of

-hydroxy-omeprazole produced is reduced.

Oxybutinin (IC50: 7.1 uM) was the reference inhibitor.

[00400] The cytochrome P450 CYP2D6 assay

reaction containing human liver microsomes

(0.2mg/m1 protein) was incubated for 15 minutes at

37C with 10 uM test compeéhe, 5 uM

dextromethorphan, 1.3 mM NADP, 3.3 inM

glucose-6-phosphate and 0.4 U/ml

glucose-6-phosphate dehydrogenase. In the absence

~F FACt AN AT A A +thhA AAavirarmasthhAarmblharm e AviAli= A A



(1) (3) (6) P450 isozyme CYP1A 89.8 93.1 89.5
CYP2C9 93.2 97.4

WG 2008/057608 PCTUS2007/023858

EXAMPLE 35: Synthesis of compound (35):

[00378] D-Phe-D-Phe-D-Leu-D-Lys-[(5-methylpyrazin-2-ylymethylamine amide]
(SEQ ID NO: 2):

[0037%1 Compound (35) was prepared essentially as described above for compound
25, above except that the amine (5-methyl pyrazin-2-yl)methanamine was used in the

final step. LC-MS: m/z = 659 (M+H).

EXAMPLE 36: Synthesis of compound {(36):

{09380]1 D-Phe-D-Phe-D-Leu-D-Lys-[1-{piperidin-4-yl}-1 H-benzo[dlimidazol-
2(3Hy-one minide] (SEQ ID NO: 2%

[060381] Compound (36) was prepared essentially as described above for compound
25, above except that the amine l-(pipcridfn—4—yl)— 1H-benzoi{diimidazol-2(3H)-one
was used. LC-MS: m/z = 753 (M+H).

EXAMPLE 37: Synthesis of compound (37):

[006382] D-Phe-D-Phe-D-Leu-D-Lys-[4,5,6,7-tetrahydro-1 H-pyrazolo[4,3-
clpyridine amide] (SEQ ID NO: 2):

[066383] Compound (37 )I was prepared essentially as described above for compound
253, above_ except that the amine.4,5,6,7-tetrahydr0~1H~pyrazoio[4,3~c}pyridine was
used. LC-MS: m/z = 659 (M+H).

EXAMPLE 38: Confirmation of structures of synthetic peptide amides 1-24

[80384) Table I shows the calculated molecular weight of the molecular ion, MH"
for each compound and the actual molecular weight observed by mass spectrometry.
Also shown is the type of synthetic phase used in the synthesis of each compound:
solid phase, or mixed; and the type of resin used in the synthesis, whether a 2- .
chlorotrityl *“2-CI-Trt” resin, a hydrazinobenzoyl “hydrazine” resin, or a p-
nitrophenyl-carbonate (Wang) “carbonate” resin. The number of the figure showing
the relevant synthetic scheme for the synthesis of each compound is shown in the last

column.

w 8O



92.1 CYP2CI9 98.5 103.2 97.2 CYP2D6 96.0 99.5
93.9 CYP3A4 92.5 94.3 93.6

WO Z008/657608

PCTIUS2007/023858

Table I Synthesis and Conflrmation of Structures of Compounds (1)-(24)

COMPOUND CALCD OBSERVED SYNTH PHASE RESIN FIGURE
' MH+ DL+
I 692.5 6925 mixed Carborate [
2 680.4 680.3 sotid 2-C4-Tn 2
3 694.4 694.4 solid 2-Cl-Trt 2
4 734.5 7344 solid 2ChTrt 2
5 TI8S 7165 solid PR R 2
& T48.5 748.5 sotid 2-Ch-Tn 2
7 664.4 664.5 solid Carbonate H
8 7224 722.5 - solid 2-Cl-Trt 2
9 722.5 7225 solid, 2-CH-Trt 2
10 680.4 680.4 solid hydrazine 3
1t €94.4 694.5 sofid hydrazing 3
12 T06.4 706.4 solid 2-Cl-Tnt P
13 748.5 748.5 solid 2-CiTrs 2
14 344 7344 sotid 2-C1-Tr 2
15 678.4 678.5 mixed Carbonate H
i6 720.5 7205 mixed Carbonate 1
17 720.5 T720.5 mixed Carbonate 1
18 678.4 678.5 mixed Carbonate L
19 678.4 678.5 mixed Carbonate !
20 636.4 636.5 solid Carbonate !
3! 636.4 636.5 solid Carbonate t
22 6504 630.5 mixed Carbonate 1
23 692.4 692.5 mixed Carbonate 1
24 06.5 706.5 mixed Carbonate ]

EXAMPLE 39: Inhibition of cAMP production by stimulation of endogenous mouse

kappa-opioid receptor in R1.G1 cells




EXAMPLE 43: Stability of compound (2). to human
liver microsomes [00403] Microsomes from human
“jtl}vzer [ﬂ inal concentration 0.3mg/mL protein) in 0. %I;I/émwmssg
ospsha%e buffer p1-17.4 and NADPH regeneratlng
system (1 mM NADP, 5 rnM glucose-6-phosphate,
0 11 Ot gl %Pﬁﬁec?gbdﬁsaaﬁékﬁ@%?}’d‘?ép&é??%é%"“‘m
wydpepisd picupRieg B BTt te iy ditiodenfate cyclase
aguts ALY, cebripoumn d(B)rocgivie: i palcsubstdte kappa-
oGineeptiahomn ohdphd anga finglameth@anekposed o forskolin
(SRS AR 9 AfcQyBNG ARSI IVEIR £RMANREhiRh OAfrer

m@lﬂg &%@éﬂk&ﬁ%eﬁ@ tf?e%ﬁl:&’g%%@i Q(Ill@ Qé?g)etermmed using a

o ol rﬁ'%@?c%%hea%‘s%'mv‘é§§n9r% ?ansfer%@ YYSsed cAMP
uge € amoun compound remainin

centri
Imm%‘fméﬂbé Matant WAS Meadli S VAL & €stbied o
1A talfenstit i sespdCirdirtish- By LT ﬁﬁﬁwﬁ‘ﬁﬁmm in
higegilearSAEY dPicheted Fredifrdirecd oMeliBo Asllatpdiemdon, VA)
caahipes: Duplicategan plesishoweed90%!amtl (il 8%bout
adaf CQIBPALNGh (2) it Bl AMNINGrBER O WEUWER S 1,000 rpm for 5
m'tﬁlﬁééQﬁg&ﬂéﬁ{w&mum%&%mi%&ms%ﬁé Blred
S:ﬂ'me éD lh?b "ﬁ?&ﬁ%@ I%%bgdf EQJ’T’I(EJ qnge@gnl funaa .';]‘9 glﬂ04]
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miliioniefe nsvBlr ArSbAdi oS RISIBHHEREY S tifanunoassay kit
wigityerl agdvisirbe athreerrdifh ptire BO RISy ictisregnd 12,000
cfB hewingythastaid-ofd nfusidnydoiooglfssmiples meeermined
fe0 heataskdramn dndmalsoatgask dime peildtdd)tetermined
aASHNINA! SardiagRUPGHIEARLM IR DEAIRS JMRER amides
W;%&%X dga%l}l(ogﬁg%gf L%t?ﬂ%s\%%gté@%lgﬁggagy Cells were allnscgbated
Wi(l:h L[;Ie ﬁn txctpe tide n‘ae‘g)T E%Li(qmg oal 58% 2
‘3‘8%385?1t?é‘ﬁ‘d?f‘&?‘lffh@e‘}ﬁ%?sﬁﬁéﬁ?ﬁ“éhﬁ“b?%iﬁ“ B

%‘-’S‘H&ﬁﬁ %b{'ﬁi}éﬁr}ét SO!E%AM PTBE“@F) for one hour at room

eRawmabokireties bfrcorrm oarred 8¥rinadiic e Sk excitation
fileya 66h oG snofike s {0400 ARG ng-Dolus fidhard curve
foSyMiR elic-paplide mmide cempoirREMaAS ACNINISIeradAMP
pr¥hSHBCRRNEOUS INESHR LA IR ECE Lo PrpllEfie
cch%%m a%amémap%% 'ﬁ%ﬁé&é%s%!{m&@ﬂb MAand

re aaﬂogqglggaji_rgg E]%J% tg'rc!u?'vg 1i[m ont.’nm ca}cu at zhfh Csa the

Inutés post-in e lon. Figure

PR %‘h‘i’fé“&ﬁfﬁ}ﬁﬁa"'&‘ff‘é PREHEREA Eé’&i’gxﬁ s |8fﬁh6?18“m&1

UEPRITKY HoSersr ey polind e ireRER “f?fﬂ'fe Toplid! spraif the
life" for this study was determined as the time
required for the plasma concentration to fall by 50%
after maximum concentratiof?in the plasma was
achieved; the computed elimination half-life, based
on the elimination rate constant of the slowest
elimination phase, is expected to be longer. See
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[00408] Quantitation was performed against a
calibration curve of the analyte in blank Cynomolgus
monke7y glasma using the same internal standard.
“Ba gﬂéﬁ%lysis and the extraction of pharmacokPiﬂTéIfF‘cm(mﬁ23858
parameters were performed with the program PK
oA (AR SBAFEAPSHi 1R RBRIEHAL
H@rE0(36)SA). Table V, below shows the half life in ICR
mice after subcutaneous injection of compound (6)

Teitfthe HEPTRETSE IFECELATBB AR AREP Thiravenous

polus admipistration gxgy@omolgus monkeys. fpbie
S gy S e Ll U S
Adrtiinistration Rddite subcutdeous jntra¥é&houg Flail 97
hlfg {S.IP))_SI‘?:\(?F{?@%: 1.*( :.Ol\r/lnpg(r))é%ln\ldlc(flz I?A_Inl'lnnrirli ny1)-1 »
-prafinelOH (SE@AD NO: I). 80409]|Persistence of 100
compoundi(3) f,ihe plasma gf Cynomolgiis monkeys
._after intravenous administration of albolus of 0.56
mgfky is showl-G¢Figure 7. 89 0.17 98
(6) 70036 8 | 03 100
N 0.012 98 0.11 100
(8) 0.043 90 0.12 9
9 0.078 | 96 0.17 100
(10) 0.826 50 0.30 86
(11) 0.052 92 0.15 82
(12) 0.055 89 0.17 100
(13) 0.032 88 0.13 90
(14) 0.349 | 86 0.21 8t
(15) 0.028 92 0.11 9
{16) 0.021 105 0.11 96
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EXAMPLE 47: Acetic acid-induced writhing assay in
mice [00410] This test identifies compounds which

exhibit ana
WO 2608/0376

assocla

P gesic activity against visceral pain o
fed with activation of low pH-sensitive

or
CTIUS2007/023858

ain

nociceptors [see Barber and Gottschlich (1986)Med.

heS Reveles éﬁf@%%&i&ﬁm@ afiaR:a0d Bansingth
(1986) Phann. Res. 3: 263-270]. Intraperitoneal
administration of diluteEdietic acid s¢lution cau=edia

| curihingraehaviglaimmice. fawaiine)s defiNethas 8 Eficacy(%)
contractionof-the-abdommat-musctes-accompanied
by 47 extensiofh Bt thelforelitlbs and elofiditionlof the®
bodys) The humber of writhesmbserved in the 93
presence-gnd-absence of test comppunds iscopnted
to d&lermine tHe' Enaldesic attivity of the %mpounds.nd
[004411 Each day a writhingassay Wwas parformed, ags
vehicte-controt-group-ofmice (m=6=8) that were
tre&t8d idehticdIV o the test'8roup (exceptthat test *
compoundjwas.omitted fromdhe injectiom.dose)|was ss

"WVVH%S‘ITTCIﬁ- ' ded and-tiie average totatnumber of
wriffies in this §f6lp used asthe absolut&Yeferénce *
poigtdefining 0%sdecrease vy pain percepkon for all 93
other miceTecejying atest compound on thatday:
Spgg?ﬁ(‘all thﬂéé\ériﬁgl number ofpwriti19§0(')(¥%§ach o
moRs&e receivingithe test corfpound jwas.@shverted tose
76 decrease n paln pe’rceptl%\ according 1a e "
following equation’ % decrease in pain perception =
(W28)x 100 Wovdstere W, is tiie mean ntipasser of 100
wrifhes in vehicle-freated group andiWa,is joe 100
number of writhes in compound-treated mouse.. The
datéfivere pnaly2&d using th&é2- parame®idill's 95
eqyﬁpon (alsokppwn jas thekmax model) yvhere

- Emax-is-assumed-to-he 100% antinoci-perception
(i.€32ho writhe&O%s%er the 15 A3in post-acedéacia 102
adpginistration) (JR0412] Malg,ICR mice,23-37 grams;,,
weight-were-weighed-and-placediin-individual
ob&¥tvation clémbers (usudty a 40p0 MP4fass 101
beaker) with a,ipg layler of SANI-CHIPS gadent 99
bedding-at-the-bottomi-Fo-determine-the-activity-and
poféicy of te8¢Ympounds fdifferent d88¥ of the 100

ndegphfreumicts ChIBrId ¥R ictevvend hirjedied opioid receptors
subcutaneously in the back of the neck 15 or 180
minutes prior to administration of acetic acid solution.
After administration of the compound or vehicle
control, mice were returned to their individual
observation chambers awaitthg the intraperitoneal
administration of acetic acid solution. Fifteen minutes
or three hours later, according to the interval time
defined in each experiment between compound
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[00415] A dose response for compound (2) in the
acetic acid-induced writhing model in mice was
enerated using 0.01, 0.03, 0.1 and 0.3 mg/k g,

ga‘mfﬁfgﬁered intravenously as described above: - uReTIRse

Using the above method a linear dose response
E%M?%%&?Wﬁ’ B“é‘f@?fﬁR?@&?"f?f?‘%%ﬁ?p“b&Hﬁ‘”“tﬁj“’f’é?i’m’d
regfgses ranging from 0.01 mg/kg to 0.3 mg/kg, as
[eg¥Giv NHnn b fubey DicE Mk Bl: B 23 ivibithGR G Manassas, VA}
inl O0RENGHRS WA dnicEtadRBAGHR-cadaiian hienes (Roche
MERMRGkRLS: AlSELawhoURAngayS injeaion:tl oramation
ma@!;am@ RS04 1L COMRUAISMICHSXHD: e

lve act] Vlt inhibit the spontape Ioco otio
SRR AL S BE D DT,
PR B A BT (R SR the P
infgeed RYSHSHOHEBITRYT RIeeTRI08 fEdifistration of the
[opast] cotimporirition rapehieletipnrdivaankireadeitdd reimiogvas
coannteeompared Withua:speridlized-apparatus tlesigihed root
QLIS PRIAGF ORI\ MeXeAntbdiydoteElolcting
(ALl CATRCXBRN ISR fREH SPRKBEWAHWBIHAGSh vecor

gg}%ﬁ@g}{%d to determine good health. To -

Soyrmine ﬂg's taCtl'[ pme? Of C{%{EE Q.'lélcqqs e chimeric
daﬁéren?‘ﬁ?)sse% 0 e coim IEOUI'I‘)(EDS(]ﬂujifi.’orl or veﬁ ICle

Giperis ﬁﬁ@ét@ﬂ%&@ﬁﬁ%ﬁféwwww ‘80 HRIEES PhGE
Geaiiitisaiericarabls e featorci o RECei AGtaneEengd mutation
winfecteordywass perio fimetkine thanbackidrbtiien fetokudfithies
glaeuse winc hedkined (e b stoaHow pregesiactegsH$oras
miheuswrHagenesdlsMieriRieCan:; REICRARINIA1AES) to
yiplagsdinnividualy.inRgxialas ReXe i3 gP4ARAq-GesD-
.sCM) inside the Opto-Varimex Activity Meter

m&ggar us Before t e animal wa%_ﬁlaced [

p]ara éepgretﬁler%ulm }{ase gﬁpgtﬁ\ﬁ?n& t (sj‘,agueuc response
e‘%&am&‘mg B 8L BR thE BB OIRE BlaRigs
eHBRITS s @ CONfOFTEIIE @RImOrrreh totagh -cells) were
in@ptowd arimex odctifhityvetarapparfiis swas thepnt and
priciene chedtandidatnaetuisitioi-beguprioysther AibId3 3 -basic
PAMIEH I 3Gk DY BaMif T8 LA MR PHACESERIEII-3TRE-
NEsHlis. @xpressed in the same way as described for

{Oﬁgﬁlw Jltp s ccr?oanymm%trg‘flor eg’:éampé?céfs mlglw mbr%gé%s

SIC E ect VS. e IC

P ﬁ;g;azf DR e
0. %Eiﬁ”ﬁﬁ‘*dﬁ CERF 8‘8?&68 u%&isug“"&ﬁ“fﬁt&ﬁ&%ffib‘i‘i‘“ day
o BF QT abraliydsfeterrabg e iét h iintine sregpioe and
pigfféctpaBititarhplaey s dbitfoniindoediidtioncaitrsed ygiom.
administration of the compound can be used as a
measure of its general sedaftve effect. [00418] The .
ED50 determined in the acetic acid-induced writhing
assay in ICR mice was 52 ug/kg when synthetic
peptide amide (3) was administered subcutaneously
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tested into the right eye of naive albino New Zealand

strain rabbits within a period of twenty minutes.

Fifteen minutes after the last instillation of the test
VESMiSStAd, each animal was administered a sifigfe"""/23s8

instillation of 30 microliters of 10 mg/m1 capsaicin (33
Thewgry deviies préafaereyerrcapsaerids kibore irtiite
wgbrieaizpeirnEomiealofadravpmnay gk aled tyne st of wells and
a fRMAaSES Phentofihes palpehtat apenin gamaasus e ckisr
coRliMBLers: using: dkanspate ik sulakaverdhe: treated e
Mﬁﬂﬂ;&d%ﬁ%‘?ﬁiﬁy ﬁﬁ‘i@i%%k’?@%&@%a&%m containing
e su | %&9 g %D%pﬂpﬁbl aﬁ'/oﬁ%“é“ %to?cgs 8 mg/m),

Instillation O capsaicin Is an |n ation

RS cuEY B%ﬁh‘“‘"‘fﬁlfé“&h@”géé%F{}"é’&“r}e%‘f%??a{‘hb%{ sl
PhEreis sy i Syze srtfrePHiousrll SpERg ey PE7 S
Plifs atm enedwithitest compotimithis taikenca s e rresenyeen of
ea0f afeliiebiiomdc apsaicinapady cechacutarqeaipe] @042 kis) and
hd ROHE: QUAIMALIONS \WRrR ResfaimedRefssetigatment
pa)%'fmel%E%&&%WME&%%%&D&HQ%&@E@LY&FJPr :

tO th Ins‘x:'etl.{qtlon o geﬁsﬂ%mm&ﬁ‘ (ijugcr:]rgage :il'ri Hich eras’e ac%\nty)
50 and 60 mlnutes 0||OWI h

ms%%f fioh o“fpéa""”%é*{i%’?ﬁ“ BT EROWS the mean of Y
“’?)‘ﬁlbé‘BPﬁl“ﬁi?éPﬁﬁ’Q‘ RS AP HE: AreritRIeits e -6175%
Sepfb P e’ s st ashbreant 61° 88 rtrdfyidoreder ef al,
1988 8ragld. eMr 28 xgeriod from 10-30 minutes after
rapsakkein: ingiillatie Adp vabbitspeesinstiledwpitihiBiion assay

wikARRRAPIRId-aga0ist 9fthe naentionAnt:aftaNinvention and

m&ﬂ @% Wﬂﬁ‘d@e&&lﬂ@ﬂ(@i@%&%@ﬂQ@ nyllcatmn of
res‘é!!} c%%%fﬁ'um% %% Q‘%%%l@ﬁh‘ﬁ%ﬁ@ GV&.&E%%Q”O% RIOCKE os.

0 & oca anest eCtS onzale

ofiSh ek s Fui‘ﬁ‘a PO T 550
POFOEBE XA F%WB‘? ?SBF?fﬁB‘ﬁnE%h(%“F(‘éS“HFf&@tha)dm ECso for the
PRSP TI RS B EEHRIPSERFCBRIpSBTE ThMe (post

capsaicin) Mean (% Cantrol) SEM (% Contro|
EXAMPLE 41: Membrane bermeability of the synthetic peptide amides

[003941 The Caco-2 cell line is a human colon adenocarcinoma cell line that -
differentiates in culture and is used to modeli the epithelial lining of the huwman smatl
intestine. Compounds of the present invention were tested in a membrane
permeability assay using the TC7 subclone of Caco-2 in a standard assay (Cerep,
Seatile, WA). Briefly, the apparent permeability coefficient (Papp) was deterrined in
the apical-to-basolateral (A-B) direction across cetl monolayers cultured on 96-well

polycarbonate membrane filters.
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None (Saline) 10-30 min. 61.2 6.5 Diltiazem at 10
mM 10-30 rnM. 74.6 5.5 (2) at 10 mg/ml 10-30 min.
82.75 35(3) at 10 mg/ml 10-30 min.

WO 2008/05750 PCT/USH07/023858

f60395] Compounds were tested at a concentration of 10 uM at pH 6.5 in 1%
DMSEQO, with the recipient side maintained at pH 7.4. The assay plate was incubated
for 60 minufes at 37°C with gentle shaking., Samples were taken 4t time zero from the
donor side and at the end of the incubation period from both the donor and recipient
sides. Samples were analyzed by HPLC-MS/MS. The P,gp.value (expressed as 107
cmv/sec) was then caleuiated based on the appearance rate of compound in the
recipient side. The Py, was calculated with the equation:

P ! [do
"= “;‘_“c;(zf;)

where P.y, is the appatent permeability; 5 is the membrane surface area, Cy is the
donor concentration at time 0, and dQ/dt is the amount of drug transported per time,
Four reference compounds (labetalol, propranclol, ranitidine, and vinblastine) were
concurrently tested to ensure the validity of the assay, as well as asimadoline, which is

purparted to be a peripherally acting kappa opioid. Results are shown in Table ITE,

Table IT{ Membrane permeability

Mean Permeability
Compound (em fsec)
(1) <0.10
(3} <0.02
(6) <0.02
Asimadoline 37.5
Labetalol 9.9
Propranotlol 53.8
Ranitidine 0.5
Vinblastine <0.2

Compounds that exhibit low permeability in this type of assay are believed to
have reduced potential for crossing the blood-brain barrier in vivo, since high passive
permeability appears to be a key feature of CNS-aciing drugs (Mahar Doan et al.

Passive permeability and P-glycoprotein-mediated efflux differentiate central nervous
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76.0 5.2 (4) at 10 mg/ml 10-30 min. 56.7 8.4 Mean is
of five animals; SEM: Standard error of the mean
EXAMPLE 52: Dose Response of Compound §2 in
“ERBE®h-Induced Ocular Pain [90422] Oculaf 5200702388
analgesia induced by Compound (2) at several
syEphceRtratisrsInsametch fssthe Agrrelefrave
208150 PRI Zealand strain rabbits was evaluated as
described above. Results were compared with

EXaigeSaihbtieed srdomhgmirisiohine (a

(007881 s élesbitivo piesitiong 6mistidas pRpsteifitAaetive-”:
CFaatpol; YaRRE wit v YIIG /h M dikliaiz erpridesmidopraatinds of the
inastve-santrohia ihaedgneexperipantanghtnaaniierep
Sae gonditions. Table VIII below shows the

n@shY ”%’rk@tcey@&?&%ﬁsoﬁpﬁ a\él!J R&%?l;@%&%%%s% 2mg/mi
preézmmwgglilnlglgja%gg tjor @r&%?%éa%;%}’al’%w (t:eléltl gompoun& 1upf
ethoxyresomfm. P3imMN ml\EI) glucose- -phosphate and 0.4 U/md gEucose-
6-phosphate dehydrogenase. In the absence of test compound, the ethoxyresorufin
added as substrate is oxidized to resorufin, and in the presence of an inhibitor of the
CYP isozyme, the amount of resorufin produced is reduced. Furafylline was used as a
reference inhibitor. '

[003%8] The cytochrome Pasp CYP2ZCY assay reaction mixture containing human
liver microsomes {0.2mg/ml protein) was incubated for 15 minutes at 37°C with 10
uM test compound, 10 uM tolbutamide, 1.3 mM NADP, 3.3 mM glucose-6-phosphate
and 0.4 U/mi glucose-6-phosphate dehydrogenase. In the absence of test compound,
the tolbutamide is oxidized to 4-hydroxytolbutamide, and in the presence of an
inhibitor of the CYP isozyme, the amount of 4-hydroxytolbutamide produced is
reduced. Sulfaphenazoie (ICsy: 0.35 uM) was the reference inhibitor,

~ [00388]  For the cytochrome Paso CYP2CIY agsay, human liver microsomes
(0.2mg/mi 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
glucosé—é-phosphate dehydrogenase. In the absence of test compound, the
omeprazole is oxidized 1o 5-hydroxy-omeprazole, and in the presence of an inhibitor
of the CYP isozyme, the amount of 5-hydroxy-omeprazole produced is reduced. |
Oxybutinin (ICse: 7.1 uM) was the reference inhibitor.

[00488] The cytochrome Pasp CYP2DD6 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
and 0.4 U/ml glucose-6-phosphate dehydrogenase. In the absence of test compound,
the dextromethorphan is oxidized, and in Ithe presence of an inhibitor of the CYP
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(% Control) SEM (% Control) Morphine at 10 mg/ml
10-30 min. 74.8 11A Diltiazem at 10 mM 10-30 min.
67, 442) at 1 mg/ml 10-30 mm. 60.5

77
WO 2008/05760 POT/US2007/623858

isozyme, the amount of oxidation preduct is reduced. Quinidine (ICsq: 0.093 uM) was
the reference inhibitor. i
i08401]  For the cytochrome Pysg CYP2C19 assay, human liver microsomes
(©.2mp/mli protein) were incubated for 20 minutes at 37°C with 10 uM test compound,
5 uM midazolam, 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 midazolam
is oxidized, and in the presence of an inhibitor of the recombinant isozyme, the
amonnt of oxidation product is reduced. The oxidation product is determined from
the area under the curve after HPLC-MS/MS separation. Ketoconazole (ICsq:
0.55 uM) was the reference inhibitor,
(884021 In each assay, the percent inhibition of the cytochrome Paso CYP Paso
ispzyme was determined as one hundred times the ratio of (1-the amount of product in
the sample in the presence of the test compound) divided by the amount of product in
the sa.mpEe'centaining untreated isozyme. The results of duplicate assays (expressed
as percent rematning CYP activity) are shown in Table [V. '

Table IV Percent Actvity of Cytockrome Pysy CYP Isczymes

Compound (53] 3 &)
Easg isozyme
CYP1A 89.8 93.1 89.5
CYP2C9 932 974 gz.1
CYP2C19 98.5 103.2 97.2
CYP2D6 9.0 99.5 93.9
CYP3A4 92.5 94.3 93.6

EXAMPLE 43: Stability of compound (2).to human liver microsomes

[00463] Microsomes from human liver (final concentration 0.3mg/mL protein) in
0.1M phosphate buffer pH7.4 and NADPH regenerating system {1 mM NADP, 5 mM
glicose-6-phosphate, and 1 Unit/mL glucose-6-phosphate dehydrogenase) were pre-
incubated at 37°C prior 10 the addition of substrate, compound (2) to give a final

subsirate concentration of 1pM; and a final methanol concentration of 0.6%. Aliquots
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9.9 (2) at 10 mg/ml 10-30 min. 56.6 9,3 (2) at 25
mg/m1 10-30 min. 75.5 7.1 (2) at 50 mg/ml 10-30
Wrgin. 87.54.8

2008/657608 PCY/US2607/023858

were removed at 0 and 60 minutes. An equal volume of 50/50 acetonitrile/methanol
was added, samples were centrifuged, and the amount of compound remaining in the
supernatant was measured via HPLC coupled with tandem mass spectrometry by
comparison of peak areas generated from the 0 and 60 minute samples. Duplicate
samples showed 96% and 118% of compound (2) remaining after 60 minutes

incubation with human liver microsomes.

EXAMPLE 44: Pharmacokinetics of compound (2) in rat

{06404] To determine brain to plasma concentration ratios of compound (2), 2
group of 6 conscious jugular vein catheterized rats were administered 3 mg/kg of
peptide over a 5 minute infusion period into the jugular vein catheter. Thirty, 60 and
180 fninutes following the start of infusion, blood samples were collected from 2
animals at each time point by terminal cardiac puncture and whole brains were rapidly
removed. Plasma was isolated by centrifugation. Tandem liquid chromatography
mass spectrometry (LC-MS/MS) was used to quantify the concentration of drug in rat

plasma and brain. Results are shown in Figure 5.

EXAMPLE 45: Pharmacokinetics of compound (6} in mice and cynomolgus
monkeys

[oed4a5] A single bolus of the synthetic peptide amide compound was adminié{creﬁ
by subcutaneous injection to ICR mice (n= 6, males, body wt 23-37 g, Charles River,
Wilmington, MA) and plasma samples taken at 5, 10, 15, 20, 30 60, 90, 120, and 180
minutes post-injection. Figure 6 shows the results obtained after subcutaneous.
injection of a I mg/kg dose of compound (6) in ICR mice. The “half life” for this
study was determined as the time required for the plasma concentration to fali by 50%
afier maximum concentration in the plasma was achieved; the computed elimination
hatf-life, based on the elimination rate constant of the sfowest elimination phase, is

expected to be longer. See Table V below.,

EXAMPLE 46: Synthetic Peptide Amide Compound Fharmacokineics in Monkeys
[00406] Samples were administered to male monkeys, Macaca fascicularis (SNBL
USA, Lid., Evereit, WA, purpose-bred cynomolgus monkeys, closely related to
humans, hoth 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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Mean is of ten animals; SEM: Standard error about

the mean EXAMPLE 53: Effect of Compound (2) in a
Wgezaggﬁs%greatitis Model [00423] Chronic pancrlg&%%m 7023858

Inflammation was induced in rats by intravenous

administration of dlbut}/lln dichloride f(DBTC Aldrich
Pt s 1T SR R G SLREHEI 4R G Bggresem
nsPEhig AeGetTdEE REBTtorA TR Mifostinesidnieoty The 2 mi dose
witelsitnaimed49/shotambils ries et iz ehirthions 2Lisg/sy ¢ dise of
spivonghout thespresedured@ontiobalyimigls deeaied Blood
stiRsanevobimaetyghisie i0okeihanahalongs. 5. i,
IS%G@Q& L@p&%&é’%@e&@z’?%ﬁﬁ%@ Zqﬁt];@ %‘i@ aéé%gple was
plamxﬁg%rga’%ﬁeﬁ ?Istl Ytutt()) Eg;} a nmgli a%magp 1mme<9 tlsely

with a calibrated von rey fi nt g i }N
AT SR AE T 4lg "%‘hrc?“ ifes e Chgagintes
at fof” %0%1&‘\3%‘&1*6}‘@51%%@3“3& ‘?@E%Hﬁé@‘w’a‘%ﬂﬂﬂ’ﬁ? lubes |
anfhproindirspr md-40Tthed feiyertinf avyedbdomen, licking of
[e@dotioNMincthatedmicpivingle:bodyhavithsraw abeApgigleh
5 diadicans iﬁ«t@&i@fnﬂs@z@m&mﬂm&m&ﬁr@ydﬁﬂm @i case a
kRPN AN G ENGE i dO IR NG AR, 1Q4GRARReins
wc@@éﬁeﬁ%%&?a‘ﬁ% %%lCﬁ}EH&Q JIQ} @J%@'M@l&dﬂ@iﬁ“‘fﬁe samples were
cerEl D1 f?&%?mﬁ?{%&“rdetﬁ‘ce of with mﬁ‘ %L%QE LC-

In €ach tria gwesse d'as the num ponses

M?ﬂﬁsﬁﬁ’ﬂiu%%fﬂ%‘ﬁ °ﬁ§t?ﬁﬁ?&8&?ﬁﬁ£ﬁ??ﬁ%f%ﬁ?%"fftﬁéﬁa"ed o
2 e Rs Gyprea Penepas ahfenetien Haduartsacheets.
USsro bibig withisiy oms Fréyrfitbrmeht 510018 CTheyandpiabs columns
wive pgeddiovied! o Teco verdforil6 idaysklte iiDBd Cviass detection
wagininisiratiorpriQrio@nyphaspacelegeal
o6RRNIPYIANAAS: ADIRSIRLLARINORAALING. SUfGiebiye in
bzﬁpéwn@!s%@fpmmag Lgegamga@rxmm@,?@ B1aRysis
anp 888 I xyectrae Sd? qlns%goggg 1Of a eOtSSIW le ]égr} W w:th & program
Refiaea rom the study 004531 FhE humber of
P%%?&ﬁ??é%%%ﬁﬁ‘éé‘%%h&fﬁﬁ@* ﬁﬁ%“ﬁn e Bﬁébuﬁg" tout=™
sheypsapplddifsie IEBYrifvaler PECHreRatr FiERRR (e Biit and the
halfy¢dorthds prrensenteftr aptraviora briuhidmibigredst in cynomolgus
moptitrdrawals (-1- SEM) for each dosing group at each

corresponding time point. For dose-response

analtpie Vr&grienaiiife pesubris perfderoiterampnaie®
pogsible effect (%MRAE) usipg the formula; m)ml\/}gu&l.EM(mkeys
((test.score - post DBTC score) L (pre ‘F C.score -
post BiBkGraeam)e* 100. sRawsadata were anatyzeds

usi %}WEQN&}[ epgated mg ures ANOVA Tgél wed

by nierroni post-tests.. IThe dose.which elicited 50%
attenuation of hypersensmwty (ED50) was |
determined using linear regression analysis.
Compounds were administéfd by the intraperitoneal
route. Figure 11 summarizes the results of these
experiments. The calculated ED50 for compound (2)
in this model was 0.03 mg/kg (0.006-0.14; 95%
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ED50 (mg/kg, iv, 15 min post-dose) GNTI Model

ED50(mg/kg, iv, 15 min post-dose) (2) 0.08 (0.04-0.2)
wg 0R49.02-0.1) 100427) The specifications of m%zgtm}mﬁs

he U.S. patents and published patent applications,

and the texts of the literature references cited in this
et At At e MBSt Anad by FErarEM e frtint
Othé&iFehtireties. In the event that any definition or ‘
ERSCIPLAR.caRtaings.found iR AR MOKRIRL tRESS: afier
W[SISIANGRS R Inconflist g the corssponding. -

definition or description herein, then the definition or
exiessiiption disclasgghhereintig baended. [00428) The
[ﬁ@%ﬁﬁf“ p&ﬁ%&[ vided JQ%E&!HB@L%&%HJM{SHQ&QE‘ a&%@‘aéﬁ&

Q( d are not mtgn qto imit cope of the
v1scer pam OE' P]'E as¥ Tlat lVﬁUOﬂ 0 OW p -sensifive HOCICCPEOI’S [see
|nvent|on t ull brea t hich §N|II be readil

Barber and Gotfs hbch {h%é) Me 5. fi’ % Ramab a
recognized 526t SENlY the art A Sy
Baﬁg W%ﬂh gmﬁgzm é?f)dm[ﬁr{ﬂgr:mneaf adm;mstratmn of dilute

achia st g)’la@x me,:;(aa‘gmhmg behavior in mice, A writhe is defined as 2

coatraction of the abdominal muscles accompanied by an exiension of the forelimbs
and elongation of the body. The number of writhes observed in the presence and
absence of test compounds is counted to determine the analgesic activity of the
compounds.

[00411] Each day a writhing assay was performed, a vehicle control group of mice
(n=6-8) that were treated identically to the test group (except that test compound was
omitted from the injection dose} was always included and the average total number of
writhes in this group used as the absolute reference point defining 0% decrease in pain
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,

Where W, is the mean number of writhes in vehicle-treated group and W, is the
number of writhes in compound-treated mouse. The data were analyzed using the 2-
pargmeter Hill’s equation (also known as the Emax model), where Emax is assumed
to be 100% antinoci-percéption {i.e., no writhes over the 15 min post-acetic acid
administration).

[00412] Male ICR mice, 23-37 grams in weight, were weighed and placed in
individual observation chambers (usually 2 4000 mi glass beaker) with a fine layer of

SANI-CHIPS rodent bedding at the bottom. To determine the activity and potency of
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R -(V)e-R2 or a stereoisomer, mixture of
stereoisomers, prodrug, pharmaceutically acceptable
salt, hsgdrate solvate, acid salt hydrate, N- OXIde

WA 2008/0
|somorp(h|c crystalline form thereof; whereih 32”

is selected from the group consisting of (A)(Al)D-Phe,
UFRFEAIMENTA LT OTRTRE, ko giigere mjeced
W@;ﬁéhWW@ﬁﬂfé mmhm@%m@s prior to administration of
ad@idvoiolptren yladanimesaid g EyDpAla; avRErgireaciics
wkA Yeadaensh: (A iare phemdhingsulstittie HSnraperioneal
ad!ﬂﬁl@%&ﬂ@ Ma%@ﬁgﬁggnfrﬂmemﬁngl& Bk ﬂéﬁ%‘iw ;ngrdm £
toW ﬁ glrgmﬁe rgec degled !IﬂS c?dh EX ir?%t getv«%e(t)l %%pgﬂnggcg}'ﬁ hand acetic
acy mﬁcts%nozh Solssf»tﬁg]rrgsgfmp né|06%l},l {nqrie(% fy gg l} acetic aci scﬁutlon
e R R qﬁrﬁzmwcymwﬁy s e
‘HWF@CWWWW%%%W@@F‘“T and the recording of the
m(;ﬁb):@Af)@itFéh@)@pﬁknd@gﬁﬂ@h@Tﬁ}.@h@,r of writhes was counted over a 15-
m(AeRd) arivtery b B emd D¢ diat, a5 2NadorDnd Yotz kM JoAdAed
e@nﬁt@§;559eexmté%§@ga@tg@f59m 8@ GHOBHA 10-15 min).
[098@?'5%'&%%“@: I_Fm@ R Bﬁ (1= @'}N@eff@le&e %'he EDsg is

ex%re sec? 2% Las lilrfe D- + stanﬂard error e?tge meanl\{l 9 +/ sem) OF a8
ect rom e group consistin

of AIgQ,
ge()é\j:gf)nﬁaé\‘ Wﬁﬂgffa?n uttﬁyﬁsljﬁ g (}S LB% ~scores. The Hill
R e e
oW}_q_gmmna@(W]a@B gyp@m (2) are shown in Figure 8 (solid
cile@-amino-3(4-piperidyl)propionic acid,
[6R1Zr aminesa{Rpaininopy/ Folithpie piokidaCinaximum
pdé%@e%ﬂﬂ%ﬁ%gm&%@mﬂ(t@rm&ﬂ%& treated
sc%%d'wg@@%@&e@@g@%z@ 4HaminQeyCIoNeXARE one-way
Al@&%&?o&c'd i ggneatt 8 ogtlgs I’]l%CXdOf}\ &apgg‘f ﬁt}o attepuation

acid, cis-a- a ino-4- amlnoc c Mexane acetic
o R PAR "‘s‘yéESfﬂu“’n%ﬁe‘ VARG oA Beetic
C‘&Eﬁﬂ‘”ﬁ &l ﬁ‘?&“’l”ﬁ?’ﬁf‘cﬂﬁ'ﬁﬁ Iﬂ"b‘iﬁﬁﬁd‘?ﬁ‘éa%ﬁéi Lijpfmarizes the
regi-of sbavrivrordositvanidinocyclohexane acetic acid, and
trans-a-amino-4-guanidinocyclohexane acetic acid,
wherein each (B) is independently selected from the
group consisting of H and C]-C4 alkyl, and (B') is 1-I
or (a-Me): W is selected from the group consisting of:

7023858
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Null, provided that when W is null. Y is N;
-NH-(CH2)b- with b equal to zero, I, 2, 3, 4, 5, or 6;
w 2nds I\TI&I;—J8 (CH2);70- with c equal to 2, or 3, provgjdlr -
fHat'vie C; the moiety is an optionally substitdted 4
to 8-membered heterocyclic ring moiety wherein all
TR hEtRAOStOMEsinds @itkiing snaiaty areiiNaheneing \A
wviadd Z are each mdependently C or N; provided that

eight-mempered iy. Y and Z & spp&réted by %tWE
least two ring Q&ggmg,,i@nd prayides thatwhen $UQhs min
ring moiety has a single ring.heteroatom which is N
ey e
alkylzand @ iszere080.1) V\Aheil‘&lrf]%Nh e e+i%9z€e0,sthen:
VISTTIUITATrTO Ny Aalfl T\) al'c UIIUb IIUUU LU IIC
sam@or diffetShihig &oms*whetein (iR is delected
fromRheotireed cOnsisting of -H, -OH, halo, -CF3,

[(}GH% 14}@ dosQQSBHe g‘xjco O@lllKYi) !g:til‘e Q@@i&@%@@%lﬁ\@g
i o8 wzav' substituted amigling. am ogyogaahxsmd
substituted heteracyc % F’r]? abml e,{hP e%
ml{?velnoﬂ éy ﬁeécr]?ed abB\ t e theab oval.rhe Nn d&ﬁl‘iﬁf?se
e YR fsm%“d REICTR=E aRg O oo
0. 3gepnR R ek said optionally substituted
heterocyclyl is o tlonally sm or doub substituted
EXHIR %u%sﬂfﬂétr‘ﬂ% erRpERas ‘%yﬁ SSrEeE eoe/ Fom the mpounds
ﬂftarﬁkfﬁtwgw‘@néw‘@@mmw% alkoxy, axe,
00| EOmpqindsNPigPexDRdatiTNC DO, therfppntancous
locamoidhine mipthie retst Rirstind R 'dareisathrinadpeddentifec of
test FbmPkm@Oia lydniaryeatohatedatycld: B Rnantfh amee test
cof NP R SiLR SO Bufhse (Q:BrQISEREhENGAN ICRHERY
aﬁ%‘%@ﬂ%@?ﬂh@& 'tﬂig MS&Q%QW&%QXSREW g'ih Ag the start of
eac% ex erlm%gtng Indesp ende ﬁleSEAggtﬁd matennm goc%rﬁealrh
S|st|ng o#&i C6a f
TR R N OO AR R g s
50%%&@&‘1‘%%@%%%%?&&?@ d?OI—‘F"Hf?ﬁ Bfffge imitiation
of diiq gqyegioyd d[ybpyb@@.n@gs aﬂqgilog prgsi{ereep in the back of the neck
of demidiropOBNH 21T ONRR Profi GO R2hSOIRN RARIE. After
inj@tféh, D@kl @ts fidk adndRAdtakentogetherean3 cn)
insfRIR @ﬁoQﬁHQQ@*&:ﬁHM&%QaﬂE (RoNtacTTgal et cTo placed in
mefas IRCY ] &5&99&%‘ws%ﬁ;ﬁgugﬂﬁggvmg@zxmmmm

of % ieXqu(goggoioarglvp(g e rrg}grtabtlf: ;Eimnmem Each Varlmex

s P=y 78
VVIICII DUL;IIEIIIU IIIUICLy ID DI)\, DCV || Ul

-containing n m0|et or (i) R1 an

A“i’éﬁ’e"ﬁ%‘é?‘\?@ﬁﬁ‘% %ﬁ% &fa ‘Hﬁ@d S8 Bf fﬁ%"ﬁ?‘%’h’%ﬁg‘m "y the ATMS
Z-containing ring moiety can form an optionally
substituted 4- to 8-membered heterocyclic ring moiety
to form a spiro structure; of {iv)y Rl and R9 taken
together with two or more adjacent ring atoms of the
Y and Z-containing ring moiety can form an optionally
substituted 4- to 9-membered heterocyclic

mamtitrarsyralia A liicvsalias vitm ity rs FrisAad +A +lhA A/ Al A



wherein each of said optionally substituted 4-, 5-, 6,-,
7-, 8- and 9-membered heterocyclic ring moieties
wLom rlsmg R1 and Rs is optionally singly or dou [}/
YSubstittted with substituents independently seléctet
from the group consisting of C1-C6 alkyl, C7-05
AIRERSF BHEBNEM LIS ROtETFHHE Pfyf‘“c%‘e“ﬁlii‘ thispme way
as fesupygiFor g @Phinggay @R O amidino; provided
that when the Y and Z-containing ring moiety is a six
Fof LBVl mEHBE R FiRy HAUR G STt i geptide Amide ()
IREXEro it A AR e &I T RIESYAGE PO St Riration
omdndigPicafechi@tdroled Hangrendaitdt fifrthebithiati i retyction in
IthmoYomnckd tpentaining T N ganaiglnds:a sixamembasedof it
odieg hiavingiao ring heteroatoms, both Y and Z are N
o) WHiss. Byl dé@%e&%)ﬂ;cheaza(jé ARRCNERIQ, &LNY 1cr

m%%owrps gg h&{ tvtflhaeg s%imaep icpep t‘;"cleI §mzl<%r8) the@mm:s ng R3
re not bot asté/é{wow d that when Xaa3

007/023858

G ctﬁf.nﬁﬂls y '&1 dﬂscslé)cglm Sxahna% SB\OWH in F}gure 8 ésohsi(clrcﬁs)
TR P D DG P Bte  desiod
EBN(E) 2aeeL B§DuaaforTitagypittiestie nouidtieada piieeisisfed
subkaimedusiih SreieXemid Gelestatidtionpaie giovhe algesic
OIS e G (B 2D AtgpiDnloys B(B) 2R delAs achieve a sedative
efteln(BB ) RAsfNS 0 IR AP StBMPdn}Se Sranalgesic effect. Thus,
o(%npd)'yﬁlﬁgu @E@f@h{éﬂ‘zfa@! 1(@ }g Qﬁ!%b ) ge therapeutic

zat@o( \] ZQO[ tor comy cMnc}hj?tlc peptlde amlde of
any T alms whe ein am is selected from the

Eﬂ&@#ﬂﬁ@@n%ﬂﬂﬁr@fhgfm%ﬁ%gel—eu 4. The

wﬁyﬁfheﬂﬁ ﬁ%ﬂﬁ&f &mx'gll% ?tuﬁ %ﬁvﬂ'ﬂ&ﬁ%@nﬁ@@c}ﬁol&
aa4d IS sele ro

neuro%%nc pany The Tats i anesﬁl %ﬁe 150 urg] B %q%’st S

S, a-(Isoprop
e b o e O B
Sl]Bflﬁﬁ? eCTﬁf aa ﬂszﬁg:{jéwrﬁhma%&éreiémd extemal staples,
FopyiPhdyDFeing SN bassyirrivetienipe prithesammitend fabmayfor non-
nogioc! aknsnitaGensheiteirevWidumed bising Thensyithietien filaments
spaptideanide of waimi6 whiegaimnsie Nend:2is G, 8s,
8.5 BR BYHRsLiLPeRIdE AMIAE:RE @AM MNBERINARRAY were
pzaeega% sé?famwmlfmam%x o K LAGRRLTSY.
aSaiiatsd [Ing, COMPLSING. & SRS IO Aeteroatom. i
error of the mean (SEM) were determined for each paw in each treatment group.
Since this stimulus is normally not considered painful, significant injury-induced
increases in responsiveness in this test are interpreted as a measure of mechanical

allodynia. The dose which elicited 50% aitenuation of mechanical hypersensitivity
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9. The synthetic peptide amide of any of claims 1-6
wherein Y and Z are both N and are the only ring
heteroatoms in the Y and Z-containing ring moielty.
wfd?"ﬁzﬁgogynthetic peptide amide of any of claimg 1-g 7
wherein e is zero. 11. The synthetic peptide amide of
Qe G AR R R P R - S @ DS B RS & S 4Fhe
g sy, teonrrrecsymtie fieurd p fidemarrrie: et dlathisse
eb@iaril] WhekeineREls drco@blpd-I0 1, HEBBHOBTR/ke
calkyksagpdiagddads G3ralkyl-substituted amidino,
dihydroimidazole, D-Pro, D-Pro amide, or CONH2
. EBAMRVAErefauRy, AslEs @O EL S @u@B @Ikl aE3HThe
- [esymthetic peptigeamidelany tofieliing 82 “biundief @inest
SRBROBichi¥rslddr iR R4S 5818610 A SEarn - on to be

PR GORRIRING Qe M NS? zefdid Bl rihle Wilin a period of

twenty minutes. Fifteen minutes after the last instillation of the test compound, each
animal was administered a single instillation of 30 microliters of 10 mg/mi capsaicin
(33 mM) in the treated eye. Capsaicin is known to induce comeal pain. Comeal pain
was evaluated by measurement of the palpebral opening measured in millimeters
using a transparent ruler over the treated and unireated eyes. In this animal model, the
reduction in size of the palpebral opening afier instillation of capsaicin is an
indication of the degree of ocular pain. Thus, any observed restoration (increase) in
size of the palpebral opening after treatment with test compound is taken as & measure
of relief from capsaicin-induced ocular pain.

(60421] These evaluations were performed before treatment with the test
compound {pre-test), immediately prior to the instiflation of capsaicin, and then 1, 5,
10, 15, 20, 25, 30, 40, 50 and 60 minutes following the instillation of capsaicin. Table
VII shows the mean of palpebral opening measurements (relative to the untreated eye
expressed as percent of control) averaged over the period from 10-30 minutes after
capsaicin instillation in rabbits pre-instilled with a kappa opioid agonist of the
invention and after preinstillation with a standard concentration of diltiazem, a
benzothiazepine calcium charmel blocker with Jocal anesthetic effects. See Gonzalez
et al., (1993} Invest. Ophrhalmel. Vis. Sci. 34: 3329-3335.
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14.The synthetic peptide amide of claim 1 having the
structure of Compound (2): NH,
w ZOFJSUUS;GI%})S Phe-D-Leu-D-Lys+o(4- amlnoplperldln% ﬂff&%mmmsg
rbox ¢ acid)]-OH 15. A pharmaceutical composition
rising an effective amount of the synthetic
R B Oy o TS £ PP
phatmacsutically acegptable excipigat or carrier.skfa
Use of the syntheticpgptidel amigle-afany 9f claiMsuiran
1 14 for the ma utagiune) of | medicament for the
' EV venuon ot arkappg opioid
1SSOCI tpd iS85se or condition irf a
mammallomT e ¥se wigcolnding td4glaim 16, whefédin
' ap o":."'o pioid reCeptor-associalgd cond tlon iS
ecfed from the group.corsisting of pain
infammagien, p}urlnsp ademp hypaosratremig, 52
hypokatemia, iTeus; ussis and glagcoma: 18- The Use
g&S‘r%:‘P.‘%‘E{'Fo cldim P Wherkin the'pain is delected]
M motine: ghaldp; cemSisting efdaeuiopathic pain,
somatic pain, visceral pain and cutaneous pain. 19.
EXAEPLSE abeo Rifngpstoictairrad QhhéreitictinBdyeshOglar Pain
feseln ctodi fronalihe giaapheOnsistidgpd sl tic@aimjons
indi0hA @Yo SLORE: PAIR piELING CRAMPIAG, stYSIBIRGH e Byated as
aSRHQMEIIa8ISIAVINERSIR: RRSIHEGIGRALRA . 1DRSkn
msgﬁﬁ:!&mrgﬁa@ygscmgamg%' 9&8@:% aQtElH%oH@JP 22d with 10

'[ I’OU ncer alq a aln assoc atg \C{V
i diazem 5)6 _ﬁgllve THTOL i e mc eXpert §n er the same
I1ISOr € use accor mg focC alm

C‘Wﬁ 8?%|ﬁaf’f'?evg% éW‘ s Sﬁéﬁv?&“i%ﬂ) b’spzﬂ tubal

6.5

53

luced Ceular Pain
Cempmmd Time Me;;vw ’ SEM
(post {% Control) (% Control)
. capsaicin)} .

Morphine at 10 mg/ml | 10-30 min. 74.8 1.1
Diltiazem at 10 mM 10-30 min. 71.6 74
(2) at 1 mg/ml 10-30 min, 605 9.9

(2) at 10 mg/mi 10-30 min. 56.6 9.3
{2)at 25 mg/ml 10-30 min. 75.5 7.1
(2) at 50 mg/ml 10-30 min. 87.5 48

Mean is of ten animals; SEM: Standard error about the mean
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CARA SYNTHETIC PEPTIDE AMIDE.txt
SEQUENCE LISTING <110> Cara Therapeutics, Inc.
Schteingart, Claudio D. Menzaghi, Frederique Jiang,

VEUEHG®Reng Alexander, Roberta V. Sueiras-Biaz, 070288
Javier Spencer, Robert H. Chalmers, Derek T. Luo,
EXAAf & <0t Symeptetl € Prptit BusTTiiie M1odr30>
[0@284 08086847 &< Merfigrbesasbighadik ivjifpavenous
2d 00 Fatkoh of At BOsBRIRSBRT0 % 161 51 ROBG: Wy diBolved in
E(}ﬁ‘ﬂ— égﬁoﬁgla%%% &ng/kg under isofluorane anesthesia {2-3 liters/min,
4%/vol until anesthetized, then 2.5%/vol throughout the procedure, Control animals
received the same volume of vehicle (100% ethanol) alone. Pancreatitis pain was
assessed by determination of abdominal sensitivity to probing the abdomen of rats
with a calibrated von Frey filament (4 g). Rats were allowed to acclimate in
suspended wire-mesh cages for 30 min before testing. A response was indicated by
the shafp withdrawal of the abdomen, licking of abdominal area, or whole body
withdrawal. A single tial consisted of 10 applications of von Frey filament applied
once every 10 s to allow the animal fo cease any response and refum to a relatively
inactive position. The mean occurrence of withdrawal events in each trial is
expressed as the number of responses to 10 applications, Rats without inflammation
of the pancreas typically display withdrawal frequencies to probing with von Frey
filament of 0-1. The animals were allowed to recover for 6 days after DBTC
administration prior to any pharmacological manipulations. Animal not
demenstrating sufficient abdominal hypersensitivity (i.e., rats with less than 5 positive
responses out of a possible 10) were excluded from the study. ‘
[00424] The number of positive responses, following abdominai probing (out of a
possibie 10), were recorded at each time point. Data are presented as average number
of withdrawals (+ SEM) for each dosing group at each corresponding time point. For
dose-response analysis, raw data were converted to. % maximum possible effect
(%MPE) using the formula: %MPE == ({test score — post DBTC score} / {pre DBTC
score — post DBTC score)) * 100. Raw data were analyzed using a two-way repeated
measures ANOVA followed by Bonferroni post-tests. The dose which elicited 50%
attenuation of hypersensitivity (EDsp) was detérmined using lnear regression
analysis. Compounds were administered by the intraperitoneal route. Figure 11
summarizes the resubts of these experiments. The calculated EDsp for compound (2)
ins this model was 0.03 mg/kg (0.006-0.14; 93% confidence interval).
[684257 To determine if the efficacy of Compound (2) (1 mg/kg) is mediated via
activation of peripheral kappa opioid receptors, groups of eight rats were pretreated
with either the selective kappa oploid receptor antagonist nor-BNI {1 mg/kg), or with

a non-selective opioid receptor antagonist, naloxone methiodide (10 mg/kg), which
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<151> 2007-05-10 <160> 8 <170> Patentln version
3.4 <210> 1 <211> 4 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial
W8 &GIee: 0-amino acid sequence <220> <2230
PEPTIDE <222> (1)..(4) <223> All 0-amino acid
d@eq}ygméwya&m&vmwpgﬁqmm with compound (2). Figure

12 summarizes the results of these studies.

EXAMPLE 54: Pruritus model in mice

[60426] Groups of 10 (and in one case, 11) male Swiss Webster mice (25-30 g)
were used. Fach animal was weighed and allowed to acclimate for at least one hour in
individual, rectangular observation boxes. The tails of mice were immersed for 30
seconds it warm water 1o dilate tail veins and the animals then received an
intravenous injection of either vehicle (saline} or compound (2) (0.01, 0.03, 0,16 and
0.30 mg of free basefkg). Fifteen minutes later, each mouse was given either GNTI
dihydrochloride (Toeris) (0.30 mg/kg; 0.25 ml/25 g) or compound 48/80 (Sigma) (50
pg int 0.10 md saline} subcutaneously behind the neck. The animals were then
observed in pairs (occasionally in threes) and the number of hind leg scratching
movements directed at the neck was counted for 30 minutes. The mean percent
inhibition of scrarching caused by compound (2) was plotted and the dose associated
with- 50% inhibition was obtained by linear regression analysis (PharmProTools).

Table IX summarizes the resuits of these experiments,

‘Fable X, - Effects of Compound (2) on Pruritus Indeced by Either
Compound 48/80 or GNTI in Mice.

Componnd # | Compound 48/80 Model GNTI Model
EDge (mg/kg, iv, EbDgp (mefke, iv,
15 min post-dose} 15 min post-dose)
{2} (.08 (0.04-0.2) 0.05 (0.62-0.1)

10804271  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 refercncé in their entireties. In the event that any definition or
description contained 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.

[80428] The examples provided herein are for illustration purposes only and are
not intended to limit the scope of the invention, the full breadth of which will be

readily recognized by those of skill in the art.
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<222> (4)..(4) <223> Xaa is D-alphamethyl-Lysine

bonded to -N-(Y- Z ring)-veR1R2 <400> 1 Phe Phe

Leu Xaa 1 <210> 2 <211> 4 <212> PRT §213>

Artificial Sequence <220> <223> Description of

Artificial Sequence: 0-amino acid sequence <22_0>
L <d1shpERTBERE2RsEI): (4)ra223> All 0-amino

acid sequence.

Xaa; Xaa,Xaay Xaa;~W-Y Z

Ri-(V)R,
Or a stereolsomer, mixture of stereoisomers, prodrug, pharmaceutically acceptable
salt, hydrate, scivate, acid salt hydrate, N-oxide or isomarphic crystalline form
thereof:

wherein

Xaay is selected from the group consisting of (A} AND-Phe, (ANAMe-Me)>-Phe, D-T v,
D-Tie, D-teri-leucine, D-neopentyiglycine, D-phenyiglycine,
D-homophenyialanine, and B-{E)D-Ala, wharein each (A) and eack (A" are
phenyl ring substituents independently selected from the group consisting of -H,
-F, -Cl, -NO;, -CHs, -CFs, -CN. and -CONHM,, and wherein each (E) is
independently selected from the group consisting of cyclobutyl, cyclopentyl,
cyclohexyl, pyridyl, thienyi and thiazolyl;

Xaap is selected from the group consisting of (A} A"D-Phe, 3,4-dichloro-D-Phe,
{AXA'Ya-Me)D-Phe, D-1Nal, D-2Nal, D-Tyr, (E)D-Ala and B-Trp,

Xaay is selected from the group consisting of D-Nle, D-Phe, (E)D-Ala, D-Leu,
{a-Me)D-Len, D-Hle, D-Val, and D-Met;

Xaay is selected from the group consisting of (BD-Arg, {B)D-Nar, (B).D-Har, {-(BiD-
Hiys. D-Dap, e-(BY>-Lys, &-(BJz-D-Lys, D-Amf, amidino-D-Amf, v-(B}h13-Dbu,
&~(Bhe-(BYD-Om, D-Z-amino-S(4~piperidyl)pmpionic acid, D-2-amino-3(2-
aminopyrrolidyl)propionic acid, D-a-amino-f-amidinopropionic acid, c-amino-4-
piperidineacetic acid, cis-o.4-diaminocyelohexane acetic acid, trans-q,4-
diaminocyclohexaneacetic acid, cis-a~ami1m—4~methy}aminocycio-hexane acetic
acid, trans-g-amino-4-methylaminocyclohexane acatic acid, a-amine-1-amidine-
4-piperidineacetic acid, cis~a—amino—4—guanidinocyc}ohexane acetic acid, and
trans-g-amino-4-gusnidinocyciohexane acetic acid, wherein each (B) is
independently selected from the group consisting of H and C,-C, alkyl, and (B") is

Hor {a-Me);
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CARA SYNTHETIC PEPTIDE AMIDE.txt <220>
<221> VARIANT <222> (4)..(4) <223> Xaa is
D-Lysine bonded to -W-(Y- Zn )-VeR1R2 <400> 2
Phe Phe Leu Xaa 1 <210> 3 <211> 4 <212> PRT
~ <213> Avrtificial Sequence <220> <223> Description

Wis selgpof e 31 SRG GRS S amino acid sequence <220>
PR psvRERT|PE: W isnull, YV is N,
~NH-{CHz ) with b equal to zevo, 1, 2, 3,4, 5, or 6, and
SNH-(CH;),-0- with ¢ equal to 2, or 3, provided that Y is C;

the molety
7N

Y Z

N

is an optionally substituted 4 1o 8-membered heterocyclic ring moiety wherein all
ring heteroatoms in said ring moiety are N; wherein Y and Z are each
independentty C or N; 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 ring hetercatom which is N,
then such ring moiety is non-aromatic;

V is C-Cq alkyl, and e is zero or 1, wherein when e is zero, ther V is nuli and R and Rz
are directly bonded to the same or different ring atoms;

wherein (i) R, is selected from the group consisting of -H, -OH, halo, -CF3, -NH,,
-COOH, C;-Cg alkyl, C-Cg alkoxy, amidine, Ci-Cs allcyl-substituted amidino,
aryl, eptionally substituted heterocyelyl, Pro-amide, Pro, Gly, Ala, Val, Leu, e,
Lys, Arg, Om, Ser, Thr, -CN, -CONHz, ~COR’, -SO-R', -CONRR", -NHCOR,
OR' and SO.NR'R™: wherein said optjonally substituted heterocyelyl is optionally
singly or doubly substituted with substituents independently selected from the
group consisting of C;-Ce alkyl. C-Cg alkoxy, oxo, -OH, -Cl, -F, -NHz, -NO3,
-CN, -COOH, and amidino; wherein R"and R" are each independently -H, C.-Cy
alkyl, aryl, or heterocyelvi or R' and R" are combined to form a 4- to 8-membered
ring, which ring is optionally singly or doubly substituted with substituents
independently selected from the group consisting of C-Cq alicyl, -Cy-Cs alkoxy, -
OH, -Cl, -F, -NH,, ~NO,, -CN, -COOH and amidino; and R, 1s selected from the
group consisting of -H, amidino, singly or doubly C,-Cq alkyl-substituted
ammidino, -CN, -CONH,, -CONR'R", -NHCOR', -8G:NR'R" and -COOH; or
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<222> (1)..(4) <223> All 0-amino acid sequence

<220> <221> VARIANT <222> (4)..(4) <223> Xaa is
D-homoarginine bonded to -W-(Y- Zring)-VeR1R2

<400> 3 Phe Phe LeU Xaa 1 <210> 4 <211> 4 <212>
PRT <213> Artificial Sequence <220> <223>
DeBctigtiortish Rerfieiat Segue neEnOhamiFig et to 9-membered
sequenee«2R0»is221coPERTBE: moiety which is bonded to a

single ring atorn of the Y and Z-containing ring moiety; or

(1it) Ry and Ry taken together with a singie ring atom of the Y and Z-containing
ring moiety cat form an optionally substituted 4- to 8-membered
heterocyclic ring moiety to form a spiro siructure; or

{(iv) Ry and R, taken together with two or more adjacent ring atoms of the Y and
Z-containing ring motety can form an optionally substituted 4-
9-membered heterocyclic monocyelic or bicyclic ring moiety fused 1o the
Y and Z-containing ring moiety;

wherein each of said optionally substituted 4-, 5-, 6,-, 7-, 8- and 9-membered
heterocyclic ring moieties comprising Ry and R is optionally singly or
doubly substituted with substituents independently selected from the group
consisting of C;-Cs alkyl, C;-Cs alkoxy, optionally substituted phenyl,
oxo, -0, -Cl, -F, -NHs, -NO», -CN, -COOH, and amidino;

provided that when the Y and Z-containing ring moiety is a six or seven membered ring

having a single ring heteroatom and ¢ is zero, then R, is not -OH, and R and R»

are 1ot both -H;

provided further that when the Y and Z-containing ring moiety is a six membered ring

having twe ring heteroatomns, both Y and Z are N and W is null, then -(V).R|R; is
attached to a ring atom other than Z; and if & is zero, then Ry and R, are not both -

H; and

lastly, provided that when Xaa; is D-Nle, then Xaa, is not (BhD-Arg, and when Xaa, is

(]

s

D-Leu or (cMe)D-Leu, then Xaa, is not 8-(B)e-(BHD-Orm.

The synthetic peptide amide of claim | wherein Xaay is selected from the group
consisting of (B)2D-Arg, D-Lys, (B)D-Har, (-{(B)D-Hlys, D-Dap, e-(B)D-Lys, ¢
{Bh-D-Lys, D-Amf, amidino-D-Amf, v-(BhD-Dbu and 6-(B)ae-(B1D-Orn.

The synthetic peptide amide of any of claims 1 or 2 wherein Xaa; is selected from

the group consisting of D-Nle and D-Leu.
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12.

<222> (1)..(4) <223> All 0-amino acid sequence
<220> <221> VARIANT <222> (4)..(4) <223> Xaa is
D-Arginine bonded to -W-(Y- Z ring)-VeR1R2 <400>
4 Phe Phe Leu xaa 1 <210> 5 <211> 4 <212> PRT
<213> Artificial Sequence <220> <223> Description
Tat Artifictal-megueidce Diarmineracig:segheénce:Pagei2
selected from the group consisting of D-Arg, D-Nar, D-Har, D-Lys, e-(isopropyl)-
D-Lys, and e-(methyl)-D-Lys.
The synthetic peptide amide of any of claims 1-4 wherein Xaa;.Xaa; is D-Phe-D-
Phe.
The synthetic peptide amide of any of claims 1-5 wherein
W is null.

The synthetic pepiide amide of claim 6 wherein Y isN and Z is C.

The synthetic peptide amide of claim 7 wherein the Y and Z-containing ring

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

The synthetic peptide amide of any of claims 1-6 wherein Y and Z are both N and
are the only ring heteroatoms in the Y and Z-containing ring moiety.
The synthetic peptide amide of any of claims 1-9 wherein ¢ Is zerc.

The synthetic peptide amide of claim 10 wherein R; and Rz are bonded (o the

same ring atom.

The synthetic peptide amide of claims 10 or 11 wherein R, is -H, -OH, -NHa,
-COQH, C;-C; alkyl, amidine, C;-Cy alicyl-substituted amidino,
dihydroimidazole, D-Pro, D-Pro amide; or CONH; and wherein R2 1s H, -COOHR, .

or C1-Cs alkyi.

The synthetic peptide amide any of claims 1.5, wherein the moiety:

D
\><

Ry-(V}e-Ra

is selected from the group consisting of:
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- CARA SYNTHETIC PEPTIDE AMIDE.tXt <220>
<221> VARIANT <222> (1)..(4) <223> All 0-amino
acid sequence <220> <221> MOD-RES <222>
(4)..(4) <223> Xaa is isopropyl-D-Lysine bonded to
-W-(Y- Zring)-VeR1R2 <400> 5 Phe Phe Leu xaa 1

<¢10> 6 <211> 4 <212CP&-[ <213> Atrtificial

[}

S OH SN
ou KJNH
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ca
= NH Em ‘\)\(D
=g = and oH .

14, The synthetic peptide amide of claim 1 having the structure of Compound (2):
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15.

i6.

17

i8.

19.

20.

<220> <223> Description of Artificial Sequence:
D-amino acid sequence <220> <221> VARIANT
<222> (1)..(4) <223> All 0-amino acid sequence.
<220> <221> MOD-RES <222> (4)..(4) <223> xaa is
beta-amidino-D-2,3-diaminopropionic acid bonded to
“W-(Y- Z ring)-VERLR2 %400> 6 Phe Phe Leu Xaa 1

<210> 7 <211> 4:<212> B > Avrtificial
Sequence <*?"Q/E er ﬁt&

NH;

-Phe-D-Phe-D-Leu-D-Lys-[w(4-ammopiperidine-4-carboxylic acid)]-OH.

A pharmaceutical composition comprising an effective amount of the synthetic
peptide amide of any of claims 1-14 and a pharmaceutically acceptable excipient
or carrier.

Use of the synthetic peptide amide of any of claims 1-14 for the manufacture of a
medicament for the treatment or prevention of a kappa opioid receptor-associated
disease or condition in a mammal,

The use according to claim 16, whereir: the kappa opioid receptor-associated
condition is selected from the group consisting of pain, inflammation, pruritis,
edema, hyponatremia, hypokalemia, ileus, tussis and glancoma.

The use according to claim 17, wherein the pain is setected from the group
consisting of neuropathic pain, somatic pain, visceral pain and cutaneous pain.
The use according to ciaim 17, wherein the pain is selected from the group
consisting of arthritic pain, kKidney-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 use according to claim 19, wherein the surgery is pelvic laparoscopy, tubal

figation, hysterectomy and chelecystecomy.
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<223> Description of Artificial Sequence: D-amino
acid sequence <220> <221> PEPTIDE <222> (1)..(4)
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PRT
artificial sequence

pescription of Artificial Sequence: D-amino acid sequence

PEPTIDE
(.. (4

ATl p-amino acid sequence

VARIANT
(4)..(4) ) ,
Xaa is D-alphamethyl-Lysine bonded to -w-{¥- Z ring)-veRIR2

1

fhe Phe lLeu Xaa
1

<2 10>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222
<223>

2

4

PRT

Artificial Sequence

Description of Artificial sequence: D-amino acid sequence

PEPTIDE
{1)..(4) .
All p-amino acid sequence.

Page 1



<220>
<221>
<222>
<223>

<400>

<223> Description of Artificial Sequence: 0-amino
acid sequence <220> <221> PEPTIDE <222> (1)..(4)
<223> All 0-amino acid sequence <220> <221>

VARIANT <235 35545 <5735 xa8 s ™
a5 yalpha,gamma-diaminobutyric acid bonded to -w-(Y-
Xaa 1 Finglve RERE €088 Rhe Rhe'tidtxaa 1

2

Phe Phe Leu Xaa
1

<210
<211>
<212>
<213>

<220>
<223>

<220>
<221
<222
<223>

<220>
<221>
<222>
<223>

<400>

3

4

PRT

Artificial sequence

Description of artificial Sequence: D-amino acid sequence

PEPTIDE
(1)..43 .
A1l D-amino acid seguence

VARIANT
(4)..(4) o .
Xaa s D-homoarginine bonded to -W-(Y¥- Z ring)-veriR2

3

Phe Phe iLeu Xaa
1

<Z210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222
<223>

«220>
<22%>
<222>
<223>

<400>

4

4

PRT

Artificial Sequence

Description of Artificial Segquence: D-amino acid sequence

PEPTIDE
(1)..(4) ]
ATl D-amino acid sequence

VARIANT
.. .
Xaa is D-Arginine bonded to -w-{Y- Z ring)-veRir2

4

Phe Phe Leu Xaa
1

<210>
<211>
<212>
<213>

<220>
<223>

5

4

PRT

Artificial Sequence

pescripticen of artificial sequence: D-aminec acid sequence
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CARA SYNTHETIC PEPTIDE AMIDE.txt

<220

<22]1> VARIANT

<222> (1)..{H

2223> A1l p-amino acid seguence.

<220>

<221> MOD-RES

<222> {4)..(d)

<223> Xaa is isopropyl-D-Lysine bonded to -w-(v- Z ring)-veR1iR2
<400> 8§

Phe Phe Leu xaa
1

<210> &

<211l> 4

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of artificial Sequence: D-amino acid sequence
<220>

<221> VARIANT
<222>  (1)..(4)
<223> ATl p-amino acid seguence.

<220>

<221> MOD-RES

<222> (4)..(4)

<223> Xaa is beta-amidino-p-2,3-diaminopropionic acid bonded to -W-{y- 2
ring)-veR1lR2

<400> &

Phe Phe Leu Xaa
1

<210> 7

<211> 4

<212> PRT

<213> Artificial seguence
<220>

<223> Description of Artificial Sequence: D-amino acid sequence

<220> .

<221> PEPTIDE

<222> (1)..(4&)

<223> A1l D-amino acid sequence.

<220>

<221> VARIANT

<222> (4)..(4)

<223> Xaa is D-Norarginine bonded to -w-{y- 7 ring) -ver1r2

<400> 7

Phe Phe Leu Xaa
1

<210> 8
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CARA SYNTHETIC PEPTIDE AMIDE,txt

<21l> 4

<212> PRT

<213> artificial sequence

<220 .

<Z23> Description ef Artificial Sequence: D-amino acid seqguence
<220

<221> PEPTIDE
<222>  (1)..(4) .
<223> All D-amino acid sequence

<220>

<221> VARIANT

<222> (4)..(4

<223> Xaa is D-alpha,gamma-diaminobutyric acid bonded to -W-(Y~ Z ring)-verir2
<400> 8

Phe Phe Leuw Xaa
1
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