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[0004] Kappa opioid receptor agonists have also been proposed for the treatment
of pain, including hyperalgesia. Hyperalgesia is believed to be caused by changes in
the milieu of the peripheral sensory terminal occur secondary to local tissue damage.
Tissue damage (e.g., abrasions, burns) and inflammation can produce significant
increases in the excitability of polymodal nociceptors (C fibers) and high threshold
mechanoreceptors (Handwerker et al. (1991) Proceeding of the VIth World Congress
on Pain, Bond et al., eds., Elsevier Science Publishers BV, pp. 59-70; Schaible et al.
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SUMMARY OF THE INVENTION
[0013] The present invention provides synthetic peptide amides having the
formula of formula I below, and stereoisomers, mixtures of stereoisomers, prodrugs,

pharmaceutically acceptable salts, hydrates, solvates, acid salt hydrates, N-oxides and

isomorphic crystalline forms of the synthetic peptide amides of formula I:



XaalXaa2Xaa3Xaa4-WY Z RI-(V)e R2 Fornmula | [0014] In
fornmula |, Xaal represents an N-term nal am no
WO I8 be any of (A) (A )D- Phe, (A)(A)(a- NEFB‘EH@WOBSSS
D-Tyr, D1, 2,3, 4-tetrahydroi soqui nol i ne- 3carboxylic
aci d, D-tert-| euci ne, D-neopentyl gl ycine,
D- phenyl gl yci ne, D honophenyl gf"anrge, or (3(E) D-Al a,
wherei n each (Rha KadW)Yare ghenyl ring
substituents mde@?ﬁdﬁﬁ?ly chosgn\from-H, -F, -d,
-NO2, -CH3, -CF3, -CN, and -CONH2\ and wherein each
(E) is independently chosen fronmpt fol |l ow ng
substituents: cyclobutyl, cycl ogle{ﬁ&?? IQ%ycl ohexyl,
pyridyl, thienyl and thi azol yl. [0015] Xaa2 is a
second am no aci d tpsnutan be any of (A) (A ) D Phe,
3, 4-di chl oro-D-Phe, (A)(A)(a-M)D- Phe,
(06141 na i farpiudd Iaﬁﬁaaerepmswts armPHehyinal aming @cid thargan be any of

ARG TSl FrhTicbe 8 S iR

3@%‘!@11& adid qg—%h Ducln@) D- ﬂeﬁpéntﬂ@@cfrﬁ D- &99%@%1{%333 is a

hird am no acid that can be any nor "euci ne

Dtbonmhen)(lﬂymnm(u B(@lléua “(harquey@hlﬁét) andeaebrtdl are phenyl ring

sy fon ot AREE e B 360 PPy gy

-CGNH,,| ahd WHefif &zh:h RAndeépetlddngich6sen fRsn &iRoRbwing
u208)21} ar gi ni ne, B) 2D- nor ar gi ni ne,

s;tgemhml@bgﬁyhm@lowwlswlmm pyiidyd, thiongl and thiazolyl.

[0%_&%1:2 ngfﬁg%) EI omﬁ(%}g@ef | dgﬁflﬂgﬁf}t can Xe any ot((%gA %L%S

3,31ich1610-IRPAB] (APt MeJIDPRY | lalla:mpnmylayarﬁﬁ’a 22y- di ani no
butyric aci d,_ 5- B) 2a- ( D-O

naphghyiparies, B-Typi(BE-Ady o1 lar'zmi whfrréma(c\q)onA pad @iaproeach
méél?enﬁgﬂtﬁ'o&%)gé’ #ré)rg“lg Mbgtri)ﬂlgﬁk fistB& Bgnve for each of £1_A) (A’) and (E).

nopropi oni ¢ aci

[0016kT | HaagRCahird apthdlacid ihat Gandbecing6f l]]Dﬁ()‘M-‘du@fmexB%e
acetic acid, trans-a, 4- di am nocycl o- hexaneaceti c

(EaPrAila, Prleva (erMe)B-Leusbr hymelpnaies. & VebRelaMet. adetaie (E) is
mﬁgﬂ gdent Y &%?er?ﬁ'r@rﬂ‘tﬂ‘é’su‘bsﬁﬁémh?t@h A %P{:ngane acetic

tic acid,
(0013} a- &fHani- AogmammmmMmy@eem)zb @ginthe, Or
trans-a-. am no-4-guani di no cl ohexane acetl c acid,
(RypRmeraseigten(R)dy-hogonreaip %M@Pr Romqlysies: D-28-or o - 4

e S ey -8k e,

araidirer Datnhmemeth(yl phamulallammar, @\(Bﬁaaly-tiha’(mmbmrlmamd nul |,
t erm.nus Xaad -4 WO

ded h
>S5/ BaDNde. B Abssy o bRt o ey 2 (i1
3(‘(2%1)‘1%&1@%%1&1@%|D-E19dn9no$tan%dm%pro‘blon§c a@d, Ramfo-4-

piperidineacetic acid, cis-a,4-diaminocyclohexane acetic acid, trans-a,4-
diaminocyclo-hexaneacetic acid, cis-a-amino-4-methylamino cyclohexane acetic acid,
trans-a-amino-4-methylaminocyclohexane acetic acid, a-amino-1-amidino-4-
piperidine acetic acid, cis-a-amino-4-guanidinocyclohexane acetic acid, or trans-a-
amino-4-guanidino-cyclohexane acetic acid, wherein each (B) is independently either
-H or C-C, alkyl, and (B') is either -H or (a-Me).

[0018] The linking moiety, W can be any of the following three alternatives:

(1) null, provided that when W is null, Y is N and is bonded to the C-terminus of Xaay4



-NH (CH2),-O with ¢ equal to 2, or 3, provided that Y

is C In each of the foregoing alternatives, iié) and
WP2PI80S748 N at om of Wis bonded to the CternPhidSgH07/023858

Xaa4 to form an amde. [0019] The nmoiety Y Z \1~ in

formula | is an optional[ﬁ substituted 4 to 8-nmenbered
tolferre poy epade;; (iiy iNG-(Rbi2 bt yithiregpalita Oald 2, 3; hod. leededlobitibns

[ r{ng,noi et e N, and erein Y and .Z are_.each
NERD AT eds . Sechdlinet LY £ SAdeEo e £fEohne
altermi@iveRi(B) ahdi (§ii)3h& Natorfi @Y W istHond€d @hthe TelRRAIAS of KB4 to Yorm

and Z nust be separated by at least two ring atons.

atFypdRer,  when this heterocyclic ring noiety has a

Lagl ering.heteroatomwhich is N, then the ring
[‘mg‘gtyﬁhﬁfﬁ’d%aromti c. [0020] The moiety V in formila
|

is C -C6 al kyl. Th/ewo-pqator, e is zero or 1, such
that when e is zero,, ther, Vis null and R, and R2 are
directly bonded to Wre or different ring atons.
[0021] In the first our alternative enbodi nents,
R P SR s G e BB heRlgsh g i
wherefabaling/hetero@hid iif the riag hSied] dty N, anbhérelit €dnd Z are each

am dino, aryl, optionally substituted heterocyclyl,
ingependentlyeC oPNo Hawvgyer, Ayhen thig heteraspcliq firg mpigsy 1sArsgx, seven or

.Qan r, . Thr, oCN, ,CONHZ, COR = SCPR . CONR R
cigpicpblrpgh e R 2Dt SCREl] B PR LY BRG Ay Further,
whétDhis Heltdreélyclib @ing msivt§hd a bidgRAirgdieedrbitomi wAgiLl isQX, then the

doubly substituted with substituents independently
N HOmLY SMemalymaEc. al kyl , Cl- C6 al koxy, oxo, -OH, -

a,
0L o8 S o Pl T o MG D Oty B B 2

suhYhat whien Bed garo.ayien Ylis ndll bt RAANAVRY Hre di¥ectiyisbrided éthe REme
conbined to forma 4- to 8- nmenbered ring, which ring

o1 different BR&APHSsubsti tuted singly or doubly with
tit t ' : f >~ _ B .al
GREPE! HR  SOHEPARTER, LenS 3R RS R a1 con
beuty eftheiollowiddigroups: eHy-O, tads) -OB;, aN¥, 0CO0H, @pTgalkegl,
singly or doubly  C -C6 al kyl -substituted_am dino,

amigago, )éﬂ:@dﬁﬂfyl'ﬁ trgd amidigqeeryl, opriogaibygrbptitutedrheteregyelyl,

002 [ 1 e ti.v o :
PROBAE 8, B0z AR AR R BIRAP H o, cor:
SOfR'| COANR'R", NHGOR!, OR forSO,NR R vdreben ek dpeibealbesubbitated

nonocyclic or -5 WD 2008/ 057608 P /,@L%Zg(g/%éfBgS eﬁg a
ugstgy wdgpepgently

heerogydlylds ppisppathysogly tiodplyisybyiiad &l
cits@M:8h t he, .and1 % cefiiRbLy, B, -OH, -Cl, -F, -NHa, -NO,, -CN, -
COOH, and amidino. The moieties R' and R" are each independently H, C,-Cs alkyl,
aryl, or heterocyclyl. Alternatively, R' and R" can be combined to form a 4- to 8-
membered ring, which ring is optionally substituted singly or doubly with substituents
independently chosen from C,-Cs alkyl, C;-C¢ alkoxy, -OH, -Cl, -F, -NH,, -NO, -
CN, -COOH and amidino. The moiety R, can be any of -H, amidino, singly or doubly
C,-C¢ alkyl-substituted amidino, -CN, -CONH,, -CONR'R", -NHCOR, -
SO,NRR", or -COOH.

[0022] In a second alternative embodiment, the moieties R; and R; taken together

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



ring noiety. [0023] In a third alternative enbodi nent,
the noieties R, and R2 taken together wth a single
WO;208/03{ W% of the Y and Z-containing ring nDieP§T@§ﬁm”mZ”58
forman optionally substituted 4- to 8-nenbered
heterocyclic ring noiety to forma spiro structure.
bi¢ywbie zingimoietyfvduieh is banded o single pda@nhelthe Yi and Z-containing
rim)ielt'es R, and R2 taken together wth two or nore
IEHTQS nt ring atons of the Y and Z-containing ring
[00Z3]€t Y Iif @ thifdodliinatife embbdifht, YneStbRtibd Rf &l K takéh together
9-menber ed heterocyclic nonocyclic or bicyclic ring
witlpp singlefringeiom®f theeY wnd dccontaimng singimydety icay faymi asgptionally
subll Rt Rt b neF8G0:8 gk W00 R g girctare
[0024]er OGy & FdugthrdlieEhafiDé Binb&SimeAITEHe hbiedesR | AR NakéABgsiRer
singly or doubly substituted with substituents
with tepenaierstadjacericieratoms pf e Yomdadiepntain@)g mee wjetiksan form

o i RO s R AT bt R el or Bl e

mdieBfised ©ARE Tianl PcdnitdifingRingtnyoiefy. formula | is a six
or seven-nenbered ring that has a single ring
[082%]er odn Emnulanigeach;of ﬂmmzonﬂlﬂﬁewbpz,ltumfﬁo@-, 6hd-,-8oand 8nd

n . N th -H )
o e e o R0 U, e Cior ooty
subbtituf®l A ey Bstithémgindepstdemly HoesreframeC t@PalkyINg,-Cq alkoxy,
het eroatons wherein both Y and Z are N, and Wis

opiignally substituieddhgmyleexp, <Ok €& 2 -NEL afNGee e &QH@apdg
oG e WRPR e B2 apind RAE e R R PR o o

sebén-migmbkAdtring, thatWae a sikgTingshdrerbhtom, hea isRew} teearRdannot
be (B)2D Ar and when Xaa3 is D-Leu or (aMe)D- Leu,

bey % e R4 a6 Ra 6te 1 beth-B) 2a- (B )D-Orn. [0027] The :
howrent i (e’ i i0l: g
ODEDT SPReohe ¥ a2 bt he3malho bt tn FRRR BB S mombered
rigsinaviielphere &€ epsd fing Agervasimowhatimboyh ¥and ZKappy and W is
onist) which_ is a synthetjc peptide am de of the

nyf v@ﬁtth%wsieass—we?s%&z Beditasheiie @ rifggtiom|othgs dhan eMoresyer,
urfdeP e PORYbIAE ToRIAEAL FRAS YL Cdn ROTROR) Aot bIbENH, Lasly,

I nc a~synthetic peptide am I nvention
wherdX aa; ph BrNigcthat iXaa) ¢annaickea(B) dbAeg dinduweren, X aag xclD diearor

rier. 0029 S rovided.is a nethod of
(oot B st catinot bSBhibAbR & T
[0DSFEPT Qe %ﬁ&ﬁﬁbrﬁ&l@& p@vﬂﬁ@ﬁ%el@&i&%ﬁ?ﬁ b[?Bid' &cébtd‘faa'gﬂﬁi'st-
The nethod includes admnistering to the marmal ~“a

(imenchagenblymefered to rer¢inde s kappagtEeptari agenianwusimplyfas a kappa
am de of. the invention.

synt.het.i.c. peptide ) The
€A DI 522 SBUHG FRISE Anud olhe fvEnIaR 3t AEXTCL U Fue
[()@g%]_des TRE idVRBLGNNEE pioHek Q?hﬁx’?&c@tﬁtﬁﬁﬁ&ﬁﬁ Ridd which includes
medi canents and -6 WO 2008/ 057608 PCT/ US2007/ 023858
a synthetic peptide amide of the invention and a pharmaceutically acceptable diluent,
excipient or carrier.
[0029] Also provided is a method of treating or preventing a kappa opioid
receptor-associated disease or condition in a mammal. The method includes
administering to the mammal a composition that includes an effective amount of a
synthetic peptide amide of the invention. The invention also provides uses of the

synthetic peptide amides of the invention for the preparation of medicaments and



phar maceuti cal conpositions useful for the treatnent
of a kappa opioid receptor- associ ated di sease
‘VQ&H%WFﬂgg in a manmal . [0030] The invention fgpgﬁ@pmwmzmss
provides a nethod of treating or preventing a kappa
opi oi d receptor-associ ated di sease or condition in a
phmnmutlcmempﬁuan%gsnfuh éarjthe trpasprenioef adyAppe opipid geeptor-
é [ dm ni steredIMAth a reduced dose of a
asrsr%m?)tﬁ 8158a5e8§8?ﬂ YOrLinA LR conpound to produce a
[0‘)9@{ apqukiigveation dfthiet pRVIRS b mdiltRl diireafth®blpreddink Atkappa
gesi ¢ conpound having an associ ated side effect,
o;(xeslpe@pmr’raysqc&@d disqase gr candisioads aaremmald whewsin a synthetic

hor i ti resis aus
peRtHE i R bl S afiRiRed MAMA Disd oo b mu gripid
agdRftt ahdlgRic coltpuhe @b’ﬁr@du&%@eﬁbeﬁtf&nﬁ]ﬁeﬂ@ effeél, the@anésibid
anal gesi ¢ conpound admi nistered by this net hod has
agonise Analgesiscdompound haeng en Associgted side effiget, Gispeciallyf r@&nllsatory
associ at

dose of.
AR R PR B etk ST RGeSy Be B GlER. and
piyRRAPREI A, BPRhADSE, canefaaaei@tlorvw qihe ré’eﬂi&bd‘d@e@fﬂ% b epRid
[[0031] The 1 nvention also provides a nmethod of
agonish anaigessy compovad adminigencd pi éhlarnethwlﬁ@s mvg@gissgpmated side

R B S e
arlal R81{c®fipouddn&ki k) ioRhRIE thalsafit tierSfNHO ahdlg@it éffat when

i ncludes an anti-hyperal gesically-effective amount of
admigistaredealpee.pept i de ami de of the invention in a

cl forrru .ated for [
(O30 i ST SR d SR o sk pEBreBbylBoteral
hyp%tdlgeilaofwh%fe@ameﬂﬂem RcRYefobiglly By ginglor Rithiy @dmmlstermg
lem a, and thereby treating or preventing a

toc @e@g@l iy need of Hiet tregmert scsTERCHYE SINPRNL 19 p SARPPEHPMthet
t

m&%gg%%ls i?ng} eg%géltlcl%@y S??flr%g[r < nﬂé?(&ﬁlb 684 %yntlﬁe%fc rPlé{)t?de alrlal\ﬁg of the

in@Bitidar i@ fasieBfel¢/formblared fbmp&als@hwmmres@l ndaRestatiben
is associated with said disease or disorder, wherein

[0082] retThednyentipn akse p&wmlqs.agv@h%gf WRALAE PR PIPNENTHIE

h@%ﬂ?r&h#a%?#&%ol&un? tén\ﬁether@ tin®! reif\éﬂﬂt{\?& ieRR€BE T de

nven fonn a p ar

cariient Bbdctatedlvith dhlyponaﬁ%mla:)d)ﬂl}tpomlemw Buichras cBﬁﬁeEEve heart
DESCRI PTI.ON OF THE FI GURES [ 0033 gure 1: ShOWS t h%

fayfurre HyeT cAhRsie nERIEALG W“Elfﬂén% P ﬁ@noqr edemaARdpeeferably

whége: 1n<§r§%sed (4o rc{s%g)se&%x{ it hdsociatdRFitisaid 215%5 Or ﬁﬁf)id'e?d
out With the Follow ng reactants or conditions

whexedpthp mednjdnacluml\ddnbmsﬂénng tdha Dap(mal Bd ejjuatkticaily effective
Fnoc- c D-On

ARRYY a@nﬁtgéggzge_padp aﬁm qj_nv Dé él)p?lgl]‘la&FutlcaHy acceptable

dl’ﬁ!{gﬁ{: CE}C@{&( glbga)n@ DI C, HOBt, DI\/F; c) 25% pi peridine
Frmoc- D- Leu- CH or FnDc- D-Ne-OH DI C HOBt,

DI\/F' e) Frmc D- Phe -7
BRIEF DESCRIPTION OF THE FIGURES

[0033] Figure 1: Shows the general scheme used in the synthesis of compounds
(1), (6), (7), (10) and (11). Steps a —s were carried out with the following reactants or
conditions:  a) homopiperazine, DCM; b) Fmoc-D-Dap(ivDde)-OH or Fmoc-D-
Dab(ivDde)-OH or Fmoc-D-Orm(Aloc)-OH or Fmoc-D-Orn(Cbz)-OH or Fmoc-D-
Lys(Dde)-OH or Fmoc-D-Arg(Pbf)-OH, DIC, HOBt, DMF; c) 25% piperidine in
DMF; d) Fmoc-D-Leu-OH or Fmoc-D-Nle-OH, DIC, HOBt, DMF; e) Fmoc-D-Phe-



V\D2008/ 057608 PCT/ US2007/ 023858 OH, DI C, HOBt, DM,
Cl?z D- Phe-OH, DI C, HOBt, DMF; Q) 4%hydra2|r(1e in
BREYSR]O0Bd( PPh3) 4, CHCL3/ AcOH NWM i) O NBS- aFCT/US2007/023858
collldlne NMP; j) dinmethyl-sulfate, DBU NWVR k)
mer capt oet hanol, DBU, NWP; 1) Cbz-OSu, DMF, m
OHcBIGHOBAJDAF; NAB(IoyRhe ) HTNISH HOBt, DMF; g) 4% hydrazine in

DIEARSRE < ChRAS ORI, 2ot shp Ui B¥Pod e

dd?!egxﬁl -sul BV Dm)l RMret iy hicdhd to%tnaﬂbldm INMPhYYICi-08UuIBMF;

r) iodoethane, DI EA, )
mY SO/ Ais(AHTN@BéE@Ac)s[ DUOH; i lghpﬁazole@eqaebcmams@h@ rRIEA,

D i IEAICHI 57 5 My ERTREHRA Gt e hRloiog b RIEA,

DM cf)@ ey [Biol 2 akidars]me Bydrofddidd, DIBAS DMY; r) iodoethane,
N- (1= Fnoc- pi peridin-4-yl)- Lprollne DI EA, DCM b) 25%
DﬁifpeDMdf, eI MSOTIF Ameae®lLys( Dde) - OH, DI C, HOBt, .

O S5 B B A R T,
(840(‘9)5%{3 2} n 4). ns@gg llk)wéi'e Uﬁﬁe@lout &ah |the£ﬁoﬂ6w1d§|\‘5’actdrﬁs or
di net hy suI U, nerczg)t oet hanol , DBU,

CONMPIOHR) a)TIRAL - ﬁ@moerldlpae% prpgm IBA, BEMrI25% heme

S PATES) AR5 TSgRe EATKC Rty Bk 135 O

DROHOBtL, WMF; &)Fnd&D-PHiePOH| DIOSHOBVDMP) f) Boc-D-Phe-OH, DIC,
1-'Boc- 4- N- Fnoc- anmi no- pi per i di ne4- car boxylic acid,

HOPBRAPMF; B) £%, hydizinedp OMF; 939NBSHek collidme, BVIE; 1)(| i)

aigs S s, BB NapeD o sl DR Mg B st o

(0085 FMyg; %uré]ﬁ G%h&@sch@n%sedlﬁﬁhe §9nt}&§ﬁ; chbﬁapoﬂds (15) (24).
PyBOP, DI EA Boc- D- Phe- OH, PyBOP, DI EA,
Stﬁys Bo @wpﬁ@r@ouwsbﬂle fip)leingmractanity Or couglitigg: DA)I35"/717 )

plg% Xer: gﬁl%liwail Igc?: P g(f(ﬁgl]gg'(a%‘im} E Ip%@?}'g%sirb&yl{c a)01d PyBOP, |

DIEA qamme) (p3s%h pqiéBUme[\NMF i) OJ(IMIZCOIh@w iINMPed) 30%
DBU, DWVF/ H20; n) _95% TFA/ H20. Fi gure 4 General
TEA e REM 0B ecnDi Prp(Epaeh@l o Beic- 128?1% Bog-H-

ORYERDCROH, ByBBIRE B DREE BB gt Ded- Q&WBB@’VEVR?@%M

Bgﬁjaé?m , ®yBBOC DIE RNDM:1h) BOCID-PHISEH, FYBER, DIEAHDMF; 1)
Oy Py T A R o s o

(1g HROA ao‘b’ﬁ# Figure @me?&ﬁ)%a&@ WUWHS%'(@A@Z,

brain of rat m'ni strati on’ of
pyridikg DBiﬁﬂDW{(Q)n)&S%TEAH{z@ nute inf u5| on peri od

N M ALY S L
| S&bg &L 8SwerBc&irfdd out with the following reactants or conditions: a) EDCI,
HOBt, DIEA, THF; b) TFA, DCM; c¢) Boc-D-Phe-OH, EDCI, HOBt, DIEA; d) H,,
Pd/C; e) D-Lys(Boc)-OAll, TBTU, DIEA, DMF; f) Pd(PPhs)4, pyrrolidine; g)
HNRaRb, HBTU; h) HCI, dioxane.

[0037] Figure 5: Concentration detected in plasma and brain of rats after
administration of 3 mg/kg compound (2) over a 5 minute infusion period through a
jugular vein catheter. Concentration of compound (2) in ng/ml: open circles: plasma,

solid circles: brain.



-8 WD 2008/ 057608 PCT/ US2007/ 023858 [0038] Figure 6:
Pl asma_concentrations of compound (6) after

WOIBBIPABous adninistration of a single bol u§C&fUS§007/023858

ng/ kg of the conmpound to ICR mce. Plasma was sanpl ed
at 5, 10, 15, 20, 30 60, 90 120, and 180 m nutes
[0B38): - i ﬁ}gym 60 Rlasmp@g@@ptrpip(gm(é cympeyrgk(§y after subcutaneous

oA e bo i BF P B ibodhb BRI P
m@mt I ecma,h d at
a2 0, 120, At 240" M it e paq o

[Oﬂh?]ect Figvre [ 0Bleoma FP@Qﬂﬂé'a@GHSDﬁ;@@mP@@M% éftfergn%gnw(rj
a(\“ﬂlﬂ?ﬁ%@l S sifle biws Bt 636 ofbakd St p8 SGinbOuRh Sk IBERS

Y. PROhh &as SaHple@ s 2, 9, 9041, 367 a0.120,%ind RIS nin@sPpsRs e
of corrpound (2) - medi at ed suppressi on of acetic

injggtien.i nduced withing in mce when delivered by t he

(OQYE o RS s! DAL reshike S, Bt cBmbBund (%) i IR Rlice inabe

acBdic hédln&m@d mﬂmxng k¥say (dotidiciroms) dndriatise 10&3&511@1! zfsS?dye(Sohd
vehi cl e al one; circles - conpound (2) at 0.1

Kg; open squares - compound (2) at 0.3 ng/kg;

SaHgIe
[Oﬁz? L’l' d gggl{l?é § S Dé)e < IS qggn%n %f é%)l}é(%{ld\:kmon‘%gﬁ!@gl sgpqrﬁgﬁg{;&tea%etic

acﬁﬂﬂdﬁcecﬁﬂﬂﬂﬁﬁg @Ithice v&[h@ﬁ)dal]ive?dt(glbl}‘ ge ldtravEhdigabutef
d (2) at different concentrations on
[09%1cr egtgtw $0: Fffeeteaf ensapavnd ) onypechaaicsl hyperseysitivity

m&#eﬁ ygfﬁﬂé é}gll’lﬁ n%l-\?e*lﬁﬁ% 15 ‘fh I% elﬂl c?ljcf%s alv?lﬂ@le%%e Solid

ered I ntrave persensi

cifthSescathoud (Rd o mgﬁkgpdsmahl sqgaru t &bmpou@ﬂ (f)raw 3 mg/kg;

filament at 30 mnute intervals. Hypersensitivity is

sobid sAwA e TCoRPANDEdYat 410 MEAKEAF S HENeCS P 59 Qleﬁ*’bfi%f&t??gs
p%%lﬁ‘}r%gg% ?leég\(;gwlg}r}lg)/\{(@lg&ﬁe qS@lid circles -

opén squares - conpound (2)
[0&43] O Figuyé kt; Effettiod Csmtmuﬁ& (2) a¢ diffeoenn dofchtrationd o
** denqgtes p, < ;. ¥** denates P <.0.001 vs.
g

paoewaml%m@zcwdm@#\hymwwsﬁ in rats. doikutylipidighioside pr
veRIQE KbRO WAL 2dMifi&EEE ﬁﬁra@%fl rg"pﬁﬂﬁ 'PS: rédnsRiVity assessed by
pancreatitis-induced ersen5| ivity by
ahdormrBNprcﬂmtg with ayon &reyefilament aﬂéOmmnumlsterme Hypeoskositivity
- hi I . Sqlid - d (2 1.
S SRRt AOPOR IR B PRDITRSY BRFA ALcIes - Vehicl
[ FEX 0 i
albx‘ibd Isgl"f’de Sifkles comﬂ(ﬁﬂﬁk@ﬁaég)nlfrgg/k% égéﬁss él_f%‘ LGE(g[l)ﬁpo"hnd (2) at
0. EE%ZR @Wll@ﬂt{am4&]orrm9um¢@d at hOaugrhgut™ dénioges p < 0.01; ***

deBRE 'L 681 98 venie LAWY ANGVACBLSeRoRY! de am de”

[0044] Figure 12: Blocking of the effect of compound (2) on pancreatitis-induced
abdominal hypersensitivity by nor-BNI and naloxone methiodide in rats. Open
column - vehicle alone, solid column — compound (2) at 1 mg/kg with naloxone
methiodide or norBNI as indicated.. *** denotes p < 0.001 vs. Vehicle + Vehicle (2
Way ANOVA, Bonferroni).

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

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

~9_



means a conpound of the invention conformng to

formula |, or a stereoisoner, -9 WO 2008/057608
WHEHNYEX87/ 023858 ni xture of stereoi somers, PBEGAISHY7/023858

pharmaceutical |y acceptable salt, hydrate, soI vat e,

acid salt hydrate, N-oxide or i sormrphl c crystalline
mfxgunnof Bigreisomeyy qugirl)g;@marrr)aggglcally(aq@ptaQMag(dgmirate solvate,

oSSt SRR 5 BRI g R KA o,

XEB N XA ) Gpé @y D htid Padidsdh @ompBuitds @f tHe ihtiédien, stereoisomers
corrpounds ﬁaw ng amno acids in the D confi aﬁ;atl on

ofigeamepoyind opthsiinyeation gorHormine 4o formuky leare mitgdie 81088 t he

nvention.do inc e.c s havi ng either [
R PRy SRS iSRS KRR RoRathet Ferbed insFormula
1. CSH6186REmers of it ihoeHtioadolifcladd Ebimpoaad haviddeitheXBast. L 'and
Xaad4. M xtures of stereoisoners refer to m xtures of

confighratien et duiag gmfrrs other thlae theralpla Gaghpns af thefedr aminejagids

r acenat ref st er eoi sone
X Raportd Si SRR Tea€nniar FTe G T ufes P
st&eBik belbs BF kR InAéntioN %sQfsed‘ﬁér&nQﬁcéﬁh@esQBfefﬁb 1GiR A& of

ot her than the al pha carbons of Xaai, Xaa2, Xaa3, and

st{gaisomes rh@umgw:auglumg)om@sm icpmppungs a¥ith B} andy Lm@aflguratlon at

orianes of et ks nRa ornp T (R Ainng 800 bP REPL XA Xams

arflesd, Wigdubyar el tiedetirali§ dfubK fiphd BELGHRRIFINARS X As, IR d
Press, 1965, wherein, in accordance with conventi onal

Xpapresentation, the N-term nus appears to the left and

[0?)2@ ((j:uteﬁ’rﬁ Toﬂféﬁcl&?lre 643 t5 h%e@eiéﬁg{s%e n ?srgggcgﬁ@(? B? Schroder

as |1 soneric

&angbke "EhePdphides V\cﬁ@dnﬁlib (P&ests N®68whereims inchcasidandet veiftded
to be covered unless otherwise indicated. Am no acids

conventianthisATesentalion; the Nerminusi appears tode defhangthe C-terminus to
f
the I?iécf" f \INglglteea"n atnﬁﬁg gmd}&?d&&a? %ﬁ{erlg fq@lpﬁgﬂ) '?l‘?fbﬁ%ognér Yorm

aridethé B RGinsT ﬁarmhﬁmh/d @hiabiaoed,ard hﬁenﬂedi &lemcfovefed unless otherwise
phenyl al ani ne. Slmlarlrﬁ the L- isoner speci fied
VA

1ngy:a§eﬁe Agpigp agids precogunerly sdengrfied hergig by thl"e%‘ three-letter
cddBP %R Ns6relSf £ fninBGERIES oﬁ%gfﬂe? tylfe Pll%gﬁ't“pcﬁé‘svﬁmﬂﬁﬂe”

as am no acid sequences fr t'to
whieh mpieﬁ;antsd){ahexe)ﬂmmns, the/D}HesrmeraifiphenylaleniapeSintilaly, the L-
i ni ne

047] As ed herej n, Arg.represents D-ar
b SPRERELOHIS PP diodt b1 - BBE- WRPLSE ST Sr gl heren
a&Bﬁhﬁg Ofe (RELNYSRRAIH RUihih§Bd8 e \A%Lll?:g sPrdth Ebft @gght N-

represents D-norarginine, has a si chai n
tecmmusrm ﬁycbraneusgluolﬁps Qihm“tlm‘sped;lﬁaﬂh D-Arg. Simlarly,

u nmeans | eucine, D-N e neans.D- noyl eucine, and
[@Jrﬁll e ﬁse‘EF%g%rﬁt’é FOIRBISSERS ReAretming: @'H@%‘ﬁgresems
D[PT(ﬁlll(ﬁF%lﬁﬁle Whikh 'hai@ ﬁﬁé clih BhOReMSlenPgroplofB2 ifan D-Arg, and

D-tryptophan, and D-Tic neans
DpNdr, represeuts Btnosdrgigngi, s«hq:blha@h |sndec13aloamb oestyilenezgroup shorter
thﬁg ﬁaérg St laq-yYB Lerl]lemeaar111%l eucme nB?\ﬂe means f) norleumge and D-
Hle represents D-homoleucine. D-Ala means D-alanine, D-Tyr means D-tyrosine, D-
Trp means D-tryptophan, and D-Tic means D-1,2,3,4-tetrahydroisoquinoline-3-
carboxylic acid. D-Val means D-valine and D-Met means D-methionine. D-Pro
means D-proline, Pro-amide means the D- or L- form of proline amide. D-Pro amide
represents D-proline with an amide formed at its carboxy moiety wherein the amide

nitrogen may be alkyl substituted, as in -NR,R}, wherein R, and Ry, are each

-10-



means D-proline, Pro-anide neans the D- or L- form of

§rollne am de. D-Pro anmde represents D-proline wth
AV HY8f ormed at its carboxy noiety wherei nPFWéJSZOOWOBSSS

am de nitrogen nmay be al kyl substituted, as in
- NRaRb, wherein Ra and Rb are each -10 WD 2008/ 057608
ingupendsslyord 0028k grpmmemeﬂ&a gndaRbop‘ &6 @lykpeang ghigine, D-

el s NolinRr ;s nlsheg bt RE R T gl I aprinihe. E)D-

AlBRGRs Brel D R@ibr B€ alahink Whid i8 siB¥eifged bethe-subRit®Int ) on the
al ani ne which is substituted by the substltuent

B-earbon. OExammenof sErla spistisient (B3 gredvps msé\tdetcuélﬁbuty‘&)cy@}pmﬁ

cve e Pl 2R b sy SiSeBR T, puc R ERAN mefiTheB-

lsérh& dPaldnsR®hicRis sabaitiiee bzdayabperﬁylmhﬁé Bicdied. Bymilarly, D-
cycl opentyl on the - car Simlarl

AlA(?a(h;gem/H, e@ﬁ;@jthlgmd)lé Ala megntyrcj@lgqable@pé bOt[l)l- mean the D-isomer
o 1L BRLGRL R B TR R 20

padftioached at the 2- ring position. [0048] As used
herein, D-Nal nmeans the D-isoner of al ani ne

[0848)st | thé@fi bereinpRNalygang thetPrasonmr eh plgpine sehspifgied by
nafAIEQRBR (bork IFPNa! R R B RATS gl umerein the

attfabllitﬁerﬁttds h@ﬂhﬂlﬁzﬂerﬁﬁd althe 2-p¥sitioi®a e ring structure and D-1Nal means
napht hyl - substituted D-al ani ne wherein the attachnent
napbthorh&rhsmm@ﬁ alaping whaseinthe gashmegfifo saphthdlenq iggt the 1-

po%h l{fl naE ¥t dA@r&ABé' %{/}} )Ib %’hg‘?saﬁll Eﬁ%&e{l{m Qfbstituted

orﬁthbﬁhm}m éing svithnshe e nele @ﬁﬁsﬁtt@h@ﬁﬂbpﬁﬁdﬁiﬁl?ah@m fitohd Balo, nitro,
hal onet hyl (such as, for exanp

methyk K@#@m@mey! (Pl : is. 6%&%&1”@}?@?@}0”@9‘8% Reaplomethyl, cyano and
ca xgﬁf< @yF)Ph%% IE%H%FB lﬁen?ﬁf’aﬁ e%ﬂ&?ﬂﬁlﬁkég#ﬂgﬁ}%ed in

o-'substitute osition
the hqmyitmmoﬁ g1e dhignPring: BPDa2iBPheRmheabk Dk}ﬂmyylalaame tveéhich is

which is r Q- supsti t he 2- 03|t| n .of the
flygey ﬁwstl.twé;m t 92130(51410@ aﬁé’?’ﬁgﬁﬁﬁ% By %ﬁ‘é edf Bse
Dﬁﬁ\bﬁ{lal’aﬁm@ Wh@é}ﬂs %HQ?J éJb'él.tn%%d' ifl the p‘ﬁenﬂ t?ﬁ'{g}ﬂosﬁl'oﬂ 9By (a-

I on he I's neant I"al ani ne
MejDd-Phe nssmcmn wphmbﬁmmwmdh st methgl smbﬁﬁtated at theralphaBgrbon.

o T DBt T B e ML S TN e
[0989) Inghi QRS [ﬁx(a@l)ogﬂfﬁﬁlg A{gB@Bé_EbWr , arAB) {RHAPrgfdsent

repr esent ar gl ni ne and norargi ni ne
Dprgiome aargl Drinpsr gings J2-boimvaigining acspediael yn gadhvimving two

st (b5 BioubrbnitpSidraag. TS merya estng andf U feans
D%oﬁ@é&lﬂe\/ R (@DdHE/S( BBy %nﬁ%?@ﬂys%ﬁ&%@h YEh&Bolysine

l'ysine "'each having the side chain am no group
anglUDrdysine gaghl hawing thersedeothainmoning ghmipi subs;nuteq B)ithgme wp swo

i ndi d_ DQp i
oSl BEeSorars el S-SRty B CRERF end 4By gyD-Om
mé&s)D-8tnithiiR sabsthiated aithQB' )2 theSaiftfal dafBonasd Wubdtin(t8l wah (B) at

the side chain 6-amino group.

[0050] D-Dap means D-2,3-diaminopropionic acid. D-Dbu represents the
D-isomer of alpha, gamma-diamino butyric acid and (B),D-Dbu represents alpha,
gamma-diamino butyric acid which is substituted with two substituent (B) groups at

the gamma amino group. Unless otherwise stated, each of the (B) groups of such
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the side chain 6-amno group. [0050] D-Dap means

3-di am nopropionic acid. D-Dbu represents th
Wﬂzp@éﬂrﬁé@o of al pha, ganma-diami no butyric aci dPg;ql(}Iszom/ozssss

(B) 2D-Dbu represents al pha, ganma-di am no butyric
acid which is substituted with two substituent (B)
doglblym@bstautedtrw&tgamnmendﬁr@lmbpsentﬁmr@éls apd RetCaralleyl. As

oS R o BB Sl i Whnn

subﬁ&h@ﬂ Qﬁth%rﬁnbﬂ@@l@?&dﬁﬁpﬁdlypﬁ@@ﬁm IDIMHepﬂaB@hts the particular
C4- al kﬁ/ As used herein, means

Dmr(lfxmm )lwra@nmmethyl is éaghed gbtnheﬁ mmm@fyhgrlaau ReGmf

b nonet h n .t n nd

ey Rt piatioh Dt BOREY o R reBe RAE B 21 e
H,NH Amd Fprékentd @miidih®"C d th
Surglgfgg@w%\’ﬂ‘c zmean(g\m[)}l\%lr%c ganrln Elh?rr}ofnﬁhl clzr: rep(?ggé\jr??san e

depigphiéonsif Ams) - Amé aphPrimi(Amd) arg alsg ieschangeady wsedrfor D-

G TP RO TR T PSR Qs bR iy RS B
1s¢ﬁbw1@mn@§@f@imy sigel chah aﬁmo?’f?u p Bk ylifed ginblah Qbprdgyy

and lor are respectively use o mean isopropyl Lys
graw@l i sopropyl Orn, wherein the side chain am no group

[Ohéla]al k%lﬁ%ler%a\rll\ﬁs Ell’li] a QneI Sﬁﬁﬁ #ch cHBYP strii%%llaﬁéllehyénd

ns an ahle radl Ca can pe a S

cybnaaxkbeglroup@@bh BYBUtindt Binkeyd toy ity sedey, ;ﬁapylbisbprapyl
limted to, methyl, ethyl, propyl, isoprop

cyelepramt d)‘g,\yyl t- tmgyly ﬁec l;ulblupgmyl ty}:,|hex¥5leﬁyc9q>hexyl

EURERRERYY |, B0y XS B0 sron SHEN BB LM anfreieh

cadbish foght Smﬁ&iﬂ@@ﬁl &15 @Ik@/l reférstd ﬂki/lygro@ils }ﬁﬁmgmew/eehefne asd
to al kyl groups havi %% bet ween one and six_ carbon

sipeyhgn appge hitkeavisee Ca € allgyk yafers &g alkyl graups hayingdrebtigea one
TSR AR R0 Sy o R0 R s, B g WE . nd

PIPareamterchmtgeabllyau@@e@hbyremdletoonfrﬁpf zﬂBﬁrgtrod;he n&OIpahyl,

al kyl groups: nethyl, ethyl ro , lsopropyl
prearlwsom@ﬁul Btk ;and pﬁréxbgépwlépfy) ﬁﬁﬁwﬂs@gw linkagq forrn glky!
grt)ﬁ}i 15619%1@Llhyh%t onfe ﬁllj i{é&éﬂéyﬂh%ﬁbe d e ?gﬂgelgéw}?e@e in the
chmimierg, 3@entyl @hmhnng/yl alydhbeciefarmyd taks ethplpropyl,@r rlexhylpropsl - yl.

thyl proopy], or 1-ethylprop-1-yl. A kyl:substituted,
ABRBERR. burfeos Gl P B atnitictoraiti iricaron i s

d wth one or

reErégrQItét rh{i]@ty i gl%l%ﬁggéd Ng%ghi/oﬁgﬁel%g}l lgd‘%lgfl ed noiety is

[0062] , t\’dmrcm ispeoyfiedsmaistyeis nubytte nfoms)a chabswit @ng ifisech moiety is
dto, Db attacged t.o.two ther noi eti es,

ch
ing (R B RN fon o heT it Bk (g OB TRl EF Bifrconhected
byPORCbovVHIRR Bord. SPREESChittkclRE Rlotery & HBRWRRET & Mtadifed to 2

attached to a ring at any position on the ring, and
rigg atzali@dsition patheging: rndratiashed®, twointher aoi®jes asugh B2 R and R,
in the case where the connecting moiety is specified to be null, then the R; and R;
moieties can 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 non-
carbon ring atom, also called a heteroatom, which may be a nitrogen, a sulfur, or an

oxygen atom. Where a ring is specified as having a certain number of members, the

number defines the number of ring atoms without reference to any substituents or
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in the case where the connecting noiety is specified

to be null, then the R and R2 noieties can eac
WORABASWENt | y attached to any position on thePp;rﬁJé2007/023sss
[0053] The ternms "heterocycle", "heterocyclic ring"

and "heterocyclyl" are used |nterchangeably herein
hysinegenatams bandad £d theg rivg aramy H@tr@cyclmhctn@cmhq reegstangne

b t
st gt i e oot iShae R eclfe
mﬁfogénn Sulfi, &nﬁ@géﬁ SenFin thaMhg) IR gS faly de BubkifRed atin

hbers, the “nunmber defines thé nuiber of ring a ons

a\wlatﬂg positier. Ferresempls, btywithoys limitaden, $- end 7-ienyered rings are

offes Lha ity in (s q%cé%’g%%@ e 3 SRR

suBBGtuted8h e Yobivibn, heéih @ife GadlisiaftedHed €0 fHé'pfeFﬂdleﬁamlde chain
het er oat ons i ndependent ly selected from nitrogen,

atdhg fmmgp@mtlol?(ygen atomin the ring. Rings may be

(OBSH s b el §ersa0 Bt AR e G BBfand he
s@fotfqna MR §if ednnb&ebn with AfgsAdeséribed rid@S havifeina@slble or triple
5-nmenbered rings are commonly substituted in the 3-

bands wtithimthe wingr utdoeheot presdudeslonble s inaple b@ndsrfeorp bping geesent

h 1- t

in b o P Eihondt il ide | IREsBE S §Rmabih fekdes J e cffe of a
pReads raptotal @bsdne€ oPiroAfcityEinthatHingOPiaIokd Adt phédliiide the
rings describes rings having no double or triple

prosande Of/\ﬁlqubulmbqﬂdé withsrthe e, méblémgdiouwe@ndmeh@b@tﬁ rariopf an
arg{ntagl ﬁlgg 1%583 otk e anb (?rll a S?IO Sﬁ% non zﬂgr%t %gtrﬁrzﬁ

I'OﬁH ers

hdtérot yisic eﬁl@trﬁ@ﬁetyqfrecaudea&fdm Beihadotible®ohdedad a&bﬁ&ﬂfgﬁit@fl
aromaticity in that ring, but does not preclude the

sush @s &1 desteice aging selfpbaem henedayblenkonded i an oroieempog

s@?ﬁ%hﬁt *A%r{géd K\Qjeﬁ‘lh h?lér%c?&%\{j h&ero%gcllc%lg@%xh fete d}gclglij sed

ering In

mbéietiey ake dmcldaletsanmed; partially ngsatmated yncphaeﬂoudmhufc Iridgs and
bei ng doubl e-bonded to a non-ring _atom_ such_as for

fw%blswé@ THE SUNGIUESS Unlgss athsml%mglf%u Y keterepvsdgy hetsrogyclic
rlﬁ%%'lgt?egtggé)ﬁ:i&s n'?(ﬂ@l?ftc'aﬁ Ye ﬁfsed 52 264 hgé &lflch can beI ?aturated

erocyclic rings and ’heteroc
paroalet ursatuadted) or amimatie ragt whizheithg cpabe aahde;ocynle@t ar at ed

and heteroaromatic rin and fused bicy rin
cagbqaygey r¥lerg i %edof‘ﬁ%?@asgee@ﬁée@ ps elaloniﬁ eﬂﬁ?;eaeéso

fol?ﬁlta%ragﬁﬁfﬁh Crmg 'lﬂg 28& ?Jb‘g Nitddvdt aHE h%%bfé%sﬁ%n sed

to a secon ring, can e a saturated partially
hatersayae, :hbmbcyohc ang)amd hcnemcyugyl mdietyltan, \nl@prc arahdmi he

het er o 0 car boc VWher e .i ndi cat ed,
ORtpgaty ?‘ﬁ’éﬂi“ée H“B ar gists ‘?W‘%N@W PEFEHET Hldﬁpenflﬁ’i“llﬁ

s AbliiRaM, TéDsS foRlrmiRcarey. oISt £ cashiRf, epi,

aval | abl e position. het erocycl €, heterocyclic ring
alkoxly, hebéhe@yaikxll ommnel:lymdmht;utaﬂmneeyh anyi, bewdgcyblyl, oxo, -OH, -

C&p{:,h g@-ﬁe (Pz, rrgﬁte (?(ﬁéglgaéﬁ orSqug olgtlor}l%l g)u %tlttuer?tg %f the

phenyl substituent include for instance, but w1thout limitation, one or more groups
selected from C;-Cj alkyl, C;-C; alkoxy, halo C,-Csalkyl, oxo, -OH, -Cl, -F, -NHj,, -
NO,, -CN, -COOH and amidino.

[0055] D-Phe and substituted D-Phe are examples of a suitable amino acid for
residue Xaa; in Formula I. The phenyl ring can be substituted at any of the 2-, 3-

and/or 4-positions. Particular examples of permitted substitutions include, for
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sel ected substituents, such as for instance, C -C6

al k C3-C8 cycl oal kyI G -C6 alkoxy, halo ¢ -C6
WQF@WOS%&&U onal Iy substituted phenyl, aryl, PCT/US2007/023858

het erocyclyl, oxo, -OH, - d, -F, -NH2, -NC2, -CN,

-000H and am di no. Suitable opt| onal substituents of
ingtarce, piHeriye osflupsinetal igt2- ondt prsitians, Alesthe alpha-cahen atom

mgl B%% q;{l(z{t{ﬂ t(gh %gq e%t ?JSICEII%E gvh%rho %r%sqnﬁ 8+n%8lt\'%gvé Elaﬁkes
toT84Phe tin alscNSQused I"ﬂtmse m@h’de DC(E(‘J:y@IB@eﬁ?])dDQQIa(tﬁi@ﬂﬁlﬂD -Tyr

D- Phe and substituted D-Phe are exanples of a suitable,
anglrprdc. abheirepigpe atthe ismed Resdtion, Kagpean dlsp be Dfthe Opﬁ@bﬁylltuted

h
D- zphﬁg"é Wgﬁg sg;gst{ong ur}c g%?yp%té&e%t?onetgcra #]ptog'lélgg chlbgn of the
Hi:ﬂ Siing, bt b B6thi tHE B UL, 4-pé¥itions 3 ANSrmdbiV8lly 084H@8n be D-Trp, D-
/ US2007/ 023858 i nst ance, chlorine or fluorine at
Tyxmf I}alaamwubq@wﬁd by Aaphthyls dhe Hurdapqsitienaesidisn Xaeoeanrhgany
no%:% 8‘3 res%lnse Euc%aalg lfgr%l gtnlrlcer Sﬁépﬁ e\:'t\{n hf—k’,egD-Ibeu D-

esen conservaflve changes

Hlts BMetl HreBevdIN Ho%@e@%k&(@&ﬁipmmtcyblbbutyl cyclopentyl or

D- Al a(thien D-Tyr and D-Tic. The residue at the
C)@&?@hﬂ) eerl%/heccﬁn aka&z usethasaXase. Bhe fouphepositios gesidyet Xaae gan

I t

anP;}]}%s}‘MZ‘el'}ocgﬁgégﬁaH}gxz&r %&&J}és?ﬂ? Julft %%r Tr?sta?mé Li?%\r? aH&Tbt Har,
whieh kai Beoprionald sdbspased wilh $0we‘t\|all@ﬂ gevtupy,slivh asXﬁ&Z)r Q‘&B ethyl

be D-Trp, D Tyr or D-al anine substituted by naphthyl.
SIPHRS. tfhhfrraatp/@bf -Nar anskangy psher gauialentresiduesaan baypeds sichras,

fo%_'ﬂs&?lc@ -% Sﬁ)ﬁgﬁf (e@l‘ecrﬁf %1%?{9& 2’% Q%_ﬁfy eﬁr{)}ﬁ;t%lg%lated for

e;@rﬁl@lﬁﬁisﬂé{h@/D69@Nﬂ)roRﬂ)g%lﬁﬁuéb’ﬂleth9M€3dQ@ gietasarBbn group).
cycl ohexyl) or e can al so be used as Xaa3. The

Mogoveh Db ux PdnAmé<ivhich cxabaoptionallpsubshitntesbwith amédigo), and

ed am ac i d d suc as for instance,
DR SR NP Shog: F3n s Bt BOSBRET onal 1y "Subst 1 ut ed
[00656) | @uipcahdydf tHE QiveftiorSeintiRnOcEmEie chivdl Rhfeyd, each of
roups. Alternatively, D Nar and any ot her equi val ent

g@b ihay o pessiblsethipsedimensienal sratial mmngiemgnta figpyatigns) of the
foB Qb'gu{u%h& '&?Jugﬁ hé’%ﬁ?l co%?&?nsag%éﬁg g‘i{ie& ard) I(I%Wn 9§ $eBs5Rers,
amﬁhhl)d spécﬁﬂczﬂly ds heaaﬁt)bnﬁ‘éﬁ tadinchiiabedmyers mIVbnnat)\oe Eltas@r@@&b,mers

D-4- Anf (which can be optionally substituted with

(YYR{O8 985 ch"éal] gentessjtyeasgone c&vrgbceglmrf%rm@naﬁhwn&é. 52 at
PR ARl of WE Wty G TREMARD dlas ifcl AEP B tprapepride
bztckbormoxﬁa,b{aazmiwﬁwdrmsnﬁadm bs Padmiab aeids aagehewppssite

onfigurations) of the four substituents around the
@iastlfagpn é%ﬂ)&é%g%neb%y fepndsia mgramplyoRgteagncs e plesrisemersof

the @gnt 89 hlfn §‘ €h§ve‘ﬁﬂ@ﬁ‘ Eb&:‘gﬁfs%h(rgll Jenﬁz@ St than the
cent er s

er e di ast er eol Somers —(Lwe of rore
alpha caborsexf ttier B; anano hedsWhmhenakhlwanaa(pé(mherThlmmienaotsgmers

he sane speci fic enphodi ment. of the inventio
o HBUEH A iderhad @wrmag%emﬁ of fheylpygsign pherem each of

Xaa,-Xaay are specified to be D-amino acids, do not include L-amino acids or racemic

mixtures of the amino 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|-Xaay. Chiral centers in the synthetic peptide amides of the invention

for which a stereoisomer may take either the R or S configuration include chiral
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backbone, XaalXaa2Xaa3Xaa4 are specified to be Dam no

acids i.e., the opposite configuration to those
WQAS/574% found i n mammmls. Reference to ster§€F§§ﬁ%V@Z”58
. of the synthetic peptide am des of the invention

concerns chiral centers other than the al pha carbons
cenisfrs inHbe Mmodety atached dxthaishbhxyrideminys okXeis, Aadalso Thigd centers

St er eoi SOREs,s de am des that are
in Byatang Sog ehfh SRR & AR onc of
[00571]a| - )T%@%yﬁh@ucsmﬁaé htek of bR 1537eéhﬁbﬂ deREibESherdia (A18H
i nclude L-anm no acids or racenmic mxtures of the

intespHangeabty wéeread tolae synthriisipepadssamigde gpmapunds, mmu@ﬁs:@f the

2GR 5 b SPGB B BRI\ W i e

in affRfhateofRafls. EoH dxamphe Rafy Smird- éd?l@alﬁmgfcbﬁxbb@nd@ QB bél@sed or
am des of the invention  for which a stereoi soner nmay

preparké asan g salh Oferpsuch salmmpg@reawl@trrpn ansl hméh@mommes of

8/ 057608, PCT/.US2007/ 023858 h
the BBy ok NP B PR R P /Py e Ot Criiehs affine

likéd b&‘ﬁFGJdes @hchcmh@gﬁulhéﬂlcq;@ynmrﬂlae%sen&mrah @hbe used or
substituents of Xaai - Xaa4. [ 0057 nt hetic
prepaspd.i fdee@mpﬂca@s dfe theoqhm@ntor msyaa@siﬁitis bsamieeghég erygtalling

s S S e O R R

hydritedTaed dlso &Fntéhﬁlﬂﬂeﬁ to b Wltﬁﬁﬁﬁ@m'é ‘of méqﬂesbﬁt fs@ddionr
prepared in alternate forms. For exanple, many

[00585 no-Cesatiatnedcidia gr basigronihesc peptidsamidesdf dhe prsmp Hvertions
I

ma)g| g gﬂsdzﬁg{:rﬁoopnesr E@nﬁ%‘ SPIthE& érisitheﬂp h%ptl g?rﬁ!éeiéd n,p;?ou%ﬁg
mcdﬁngrﬁ!emxd;) fire Ibeseraenagant&along eaat@t:manpl@mdltb beRsthale k&spe

i ke, conmpounds such as the synthetic peptide am des
of the §Eq5¢ft§é@"eﬁ€@él K iz well keowis ithe art that spapagndsicgptaining both

I r t

o SR 27 O R B B eRtr ORI Ss e

ThiisQ fattiny bo@yowiel ddiyribedtietein that vaitsifs, farskanplel bedl atmmo and
hydrates, are also contenplated to be within the scope

carb@w BEoups-ds Wil alse be wedestiood pgndege the compspondingzwitisrion.
[00?9@' C 3 ¥R b b o@iRRhtsdRe t?e%% rpgé %ﬁ%@?ﬁﬂ& inveption
| ornse O

nvention nay exist as tte

corffbves ® Bornfuleel: | ¢ pept i de am de conpounds, including
free acid, free base and zwitterions, are contenpl ated
to be within the scope of the/p—r?sent i nvention. It

is well knovvnXaa,XdaQXamXathW-Ycog@nds cont ai ni ng

both am no and carboxyl grou en exist in
equilibriumwith their zwitterioni fornms. Thus, for
any conpound described herein t IV!;ORE&I ns, for
exanpl e, both am no and carboxyl groups, it will also
be understood to iﬁcﬂnuﬂlmlthe corresponding zwi tterion.
059] In cert n odi gents the synthetic peptide
l00§ dedn s¥ch ¢mbq A-ReBR e a%e rgeFReRUfle moiety

whé%ﬂ#%@ﬁ%m%maé{ﬁ Xt the amino terminal, which can be (A)(A’)D-Phe,
(A)(A’)(a-Me)D-Phe, D-Tyr, D-Tic, D-tert-leucine, D-neopentylglycine,
D-phenylglycine, D-homophenylalanine, or B-(E)D-Ala, wherein each (A) and each
(A’) are phenyl ring substituents independently selected from —-H, -F, -Cl, -NO,, -
CHj, -CF;3, -CN, and -CONH;, and (E) is selected from any-of cyclobutyl,
cyclopentyl, cyclohexyl, thienyl, pyridyl, or thiazolyl. The second amino acid in the
tetrapeptide chain, Xaa;, can be any of (A)(A’)D-Phe, 3,4-dichloro-D-Phe, (A)(A’)(a-
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RI-I\/E R2 Formula I [0060] In such enbodinents
a, - Xaa2- Xaa3-Xaa4 is a tetrapeptide noiety wherein
WQ&Q‘?S/%%GO?he amino acid at the am no term nal, PGUSR007/023858
can be (A) (A )D-Phe, (A (A)(a- I\/b)l}Phe DTyr,
D-Tic, D-tert-I|eucine, D-neope yci ne, ) o
MBI NbinaNabN i mwlaaora%ﬂ?m The ttord mino Apid in the

el iRl CERT bR INE D146, CPLAP PSR (- MiD-Ley, -
HteNO2V al; ofdbiMet: G2, foux@l\hmﬂﬁdlc'rﬁmtetr tidExhdig, Xaas can be

sel ected from an cycl obut cyc

%/l , enh\{l ,
arwtfltl@m@%ywmg bt )»Ddyear BanDtHﬁrarzeﬁm yhB-Baw6nd

RS, EThb Ty By E S EER T R PR BRDOE Ay (37 a3 .
D&%%&‘@@Wyr TEBR 8 o ”Ef?ﬁ‘?‘ﬁ“°'¥ﬁ%5’?ﬁ1“’?ﬂ’i%‘21%%‘r‘°“‘°
acidh - ﬁeﬁmlﬂ@ﬁrfﬁ@léplopmlmﬁ%d mmdhnlps@dlpe REic apidpRis;a.4-
il Py e i Ftantin b Bl obace B st Yy
arfib- 4bﬁleth§m‘r‘mﬁ(ﬁ -c{¢16hdxahd Suatio @cld(tBar%Eac &mgmo-4 Bie2iH daino
(B)2D-Har, ~-(B)D-Hys, D-Dap, c- (B)DLys,
cy@lc(hg}@e@cgtygacub.qe@mmoalmlrmdm ‘b.pmldmy agg}czq};ub@ys a-amino-4-
guanfdg’ﬂo%ésgl%ﬁ ol %%16 A oPAR% %ﬁ‘no% @ﬁ&dﬂ%oé&ﬁo‘h‘%&é’r{y a%atlc

ARSI P h o By o oni G

adidt, av}ﬁi’élﬁl@a&&%%ﬂb@%ﬁ%l?ﬁh&eﬂﬁﬂoﬂl -H and a C,-C, alkyl , and (B")
a- am no- 4-pi peridine acetic acid, cis-a,4-

cagibgmHrs @pdpdviehaiaep.acet i ¢ acid, trans-a, 4-di anmi nocycl o
[Ohgi(]ane}? fe'réel#%r)l/ f}%bgdlm%ht% ol? tlhe invention, th ogtlonal dnker group W is

ammno- anm no-cyc exane ate

aHsélﬁﬂ[Se amam' pl@vﬂie&ﬁtalﬂyﬂ Suth Rase, ¥YiS NoHaxiee eﬁmeamceneswdls
m No- -an di no- 4- £I perl dI ne acetic acid

N:K%Hza)b &’r‘l‘hﬁ’cﬁ%ﬂl 98 di Hde § o) O bx dm atilhptber embedipents, W is
%@ngg ol hhn@?ch)agféaf' gg,ﬂgsvl%@pﬁry A RcRERbbEimedf! gls C,

can epara fosen from2H and
[086Z] - CAn phrkighlar erabetifnBhty of d&nnhmtiohl the nvfety a- Me)
group. [0061] In certain enbodi nents of the invention,
the optional |inker froup Wis absent (i.e., null),
provided that in su¥h cage, Y is N In other
embodi ments, Wis N\ (CH2)b with b equal to zero, 1,
2, 3, 4, 5, or 6. In still other enbodinents, Wis
in fhrr(uﬁhﬂ)'s, anptienlly subsgueed 4- vo 8;mambe3ed faterotybdid rinigahoiety,
uch iments, Yis C 0062 n ticular
wRSHE 1P 1R HESHE {’fetyt?i%e”lrrﬁ‘i“g?’i}er?"‘z j3pd Z are each
1nﬁ9§e'i§HJ:rﬂ1}J C bf NeBn PRk n8NaliAén SRS itbid! &fsith ehfbodiments, when
nbered heterocycllc ring lety, wherein all ring

thiseh@roatchcmmg mdi¢ty is & sng, severoyei g}ntembmbcandi rmg,ethe 'rmg Ytoms Y
C or nd are

a@?ﬁ 3%@%{)5 Pﬁ%a éy & L;n det p ﬁ) gtglﬂ AI055 i Iﬂ,éyﬁ emp,miérﬁents when this

heterocyclic ring moiety has a single ring heteroatom which is N, the ring moiety is
non-aromatic.

[0063] In certain particular embodiments of the invention, a connecting moiety, V
is directly bonded to the Y- and Z-containing ring. V is a C;-Ce alkyl which can be
substituted with groups R, and R;. The substituent R can be any of -H, -OH, halo, -
CF;3, -NH,, -COOH, C,-Cs alkyl, amidino, C-C¢ alkyl-substituted amidino, aryl,
optionally substituted heterocyclyl, Pro-amide, Pro, Gly, Ala, Val, Leu, lle, Lys, Arg,
O, Ser, Thr, -CN, -CONH,, -COR’, -SO;R’, -CONR'R", -NHCOR', OR', or -
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this heterocyclic ring noiety is a six, seven or
ht - mnenbered ring, the ring atons Y and Z a

Wgég WY by at | east two other ring atons. IHC%@H‘)WOBSSS

enbodi ments, when this heterocyclic ring noiety has a
S|ngle ring heteroatomwhich is N, the ring noiety is
SQAWR B offhe m@tlon[abm s@qstlmﬁed:mracyclqdaaan be singly asrdobliyment s

suffsith e Wil SRR g BErAER ) MR E kit -k, € ik,
o), KOH, Wi qh -NHD -, msmomeﬂxdwlhmar qu@m%tleawmifazw

The substituent R can be any of -H, -0OH, halo, -

are Rh 1ndqngg14¢ntl@ H,5i-G4 ayeyl, aryhiod mn@rocgplymAlternatlvely, R' and R"

cagllﬁéscp hut eé‘j 6?{&8{1 I&;}Er?lbﬁe8¥% ggf?:h |5‘P§ 1s ef{tipnaw gubstltuted

suy% h&kb Sy Nnﬁ subéfﬁuenﬁl’ ﬁdepe%éhtlﬁ%bsen-rﬁém C, N alkw:@

alE@%f@H?fms HDENH&JSE@?%@Q&QEX)HS@@MMQM ‘lﬂhe substituent R, can

be sty B i Singly S EnBEEECS %‘E&%@Sﬁatﬂ&?%gﬁ@@ﬂﬂ‘@ﬁ -
C@MﬁefCéNRm"QNﬁ@OR' k$O,NRR"'CE -@gory., oxo, -OH,
-NO2, -CN, -000H, and am di no. The noi et es

“NH2
[0R64]and hmtheapmlgslmmbmierpem&e\ﬁm fgbswt awd Imumtnwnt groups R,

iRt el RO b sa bESER b o wa oR e Vi

Cdnmging:ﬁe@ﬂ;cygwlhg substituted singly or doubly with
substituents independently chosen fromC, -C6 al k

[0065)ce hapk@a(lyernatmq aspect of certain em;@dlmpm, the mletwgé@ rnd R,

nd am di no.. The subst |
B aBRbY R ot En PRy R Y0 1 PERR Bt
mafiddich®or biEPlicrifgbhbidy wlﬁ@lNB' Hdnded le rmB@NRofRthe Y and
or % [6%&064 I n other articul ar enbodi gents, Vis

Zézegt@mmamg meiety ulssanetpagisulag embpdingnt, thgaorpieyReand R; form

h [ r
0, 0T B A
mofeey ®hichiigéitdcvl§ baadallo adfinglefih@htdnesfhel YreidtA codthiging ring
noieties R and R2 taken together can form an

mgisty. onal Iy substituted 4- to 9-nmenbered heterocyclic

[0“@@]? cy % hSeddhd Qlt&}ﬁﬁ o*ec%s#é&%f g%tdzﬁﬁ ém%dlﬁ{%n{ss thg m&%stﬁj and

ring atom contai ning ring
Ryaken mgeﬂhar witk apiigld dng :abmejf‘ml&lemd 1Z—cdritrﬁn1lflg irgingsietiR can

and for ona ubstituted, 4-
0@%&@@8?%%@38%@9 rq: heterggychie elyg m%etw.%om a
sd?x%'s%}ft yhich is directly bonded to a single ring atom

of the Y and Z-containing ring noiety. [0066] In a
[086Tond Imb tlerdatearvaiva apgect ofofertamrdnshiadireerig dhemmotesies Rhend
rm'eties R, xpgd R2 takep together wi i}& sliacggle rin
A E?Ige‘thﬁ%‘” 5@ O MOBGI RS FA%S RbF %9 Copigyyeg
ﬁé‘m%ﬁ:tt eefob o %ﬁﬁ%%lgtsﬁgstﬂutea Q- & ITRIAMHERD heterocyclic

heterocycllcrl y to forma
monocyclic or bicyclic ring moiety fused to the Y and Z-containing ring moiety.

[0068] 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,-Cg alkyl, C,-Cs
alkoxy, optionally substituted phenyl, oxo, -OH, -Cl, -F, -NH;, -NO,, -CN, -COOH,
and amidino.

[0069] 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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spiro structure. [0067] In a third alternative aspect
of certain enbodinents, the noieties R and R2 t

WP&&‘@(%%@O with two or nore adjacent ring atorrspgfwutsﬁ@wmsss

and Z-containing ring noiety can forman optionally
substituted 4- to 9-nenbered heterocyclic nonocyclic
when dpie @w dnd Z is{gambihe opher of ¥chnt & is N and gngizero, then R, cannot

beghEardAra e aolPoRHE: Fuhen ey hellfand PrieBfining rine

molety ifa 51x7memb§‘ed ang tf9at YRIRIRS BFo RRE REtef4fInsS whefeéh both Y
noireties conprising R, and R2 can be si ngly or doubl

and @hare N andeW ipmnulh, therbibeimaietsit-6V)-Rdépie attecied yo 2 Hog atem other

th{,ﬂz n}\ﬁr?ﬁvga #)‘f‘lérﬁ?fo ’tlbe)%gll ar@ljf Xc%&rllcﬁ%t oga—:\lllii_éLastWhen Xaas
is Dqkﬂe el Kda, czﬁﬂ@t @éﬁ]e&ID-Q\rg { £{368ten Xads & DALEU BE(GMODL B,

mbodi nent s, Y- and Z-containing ring noiety
th¢rsz4$am1Q§be§d\Béwr¢Be}H}@r@d ring that i ncI udes a single

ter oat o 008/ 057
o7 2 G5 TE RERyF TR <niier S1% progide, g sypletic
pegﬁ&egmﬂ@hxwﬁgqlgfohgum and e is zero, then R cannot
CH, are not both -H Further, when
the Y and Z-containing ring npfet\is a six-menbered

ring that |nclxlgdqxa§ agxﬁg -weyer oagons, wherein both
Y and Z are N and is null, whe he noi ety

-(VMeRIR2 is attachedtoarlnga m ot her than Z
Moreover, if e is zero, then R n_ﬁvggl%éannot bot h be
- H. Lastly when Xaa3 is DNe, t a4 cannot be
(B) 2D Arg; and when Xaa3 is D-Leu or (aMe)D- Leu, then
orXééFAeqz%ﬂwrdt ragENe PP @w@uﬁcaltym@ﬂtahlﬁ sal hydiate,

somog&?‘?m ﬁ{)déﬁt{é? g{xZ(rfhee tlS r?ﬂitc' %&tzﬁ% %Qﬂérg&s wherein

X@é@&, %&&&Ka’ﬁﬁ%ﬂm%rwp(%ﬁmsﬁng ()R/OA%)(?D -Rire, @u- Me?lbé’dmeslm‘ﬂ@r D-
t

Titylorpheis 1y DR OmORBTY a1 b 1 P Al PTG and (A)

ard é{%ﬂgﬁlggyl rs}ﬂﬁ%ﬂhédrt%ﬁd&%glﬁésrl{t Fe@fed ffMg‘li)[h?: E?S)Lg%ﬁmshﬁg of
-H aF,ME), DNEae—CI—I} ?fC)‘/IF3,, -IN, mdc CONImbam(j/wgbxyem (H jis selected from
D-h ph | d O- ' A
wqgg%a?ﬁ%&?qﬁ%%gﬁw Eyﬂap ﬂ@sﬁfw erfdyﬂﬁéﬁé@an

thﬁ%%gpb@aq fsfs%bﬂéh Frotd @kllfgr&gi l&in§1"sﬂ '_{%go Ay -PhE; (a-r@e)D Phe,

erein
Dddabdd-aNaf, rl)a’rﬁyr t(E)D -loapl DekTp; Xaasngs@éct@yﬁmmbhﬂ gﬂopp

cy.cl ope | o Y. RYrid i.eny
copl i ir Mo g e e e B Med G Ry TR 2, -
M@tf Xéa%)li &10RdHR6m theedfh) be%lfs@mg oP(}ij\blArgD(P}’)lz\blnArQ (B)D-
Ala and D Trp; Xaa3 is seél ected from the roup
(B)D -Hlys, D-Dap, &-(B)D-Lys, &-(B),-D-Lys, D-Amf, amidino-D-Amf,
y-(B)zD-Dbu, 8-(B),a-(B")D-Orn, D-2-amino-3(4-piperidyl)propionic acid, D-2-
amino-3(2-aminopyrrolidyl)propionic acid, D-a-amino-f-amidinopropionic acid, (R)-
a-amino-4-piperidineacetic acid, cis-a,4-diaminocyclohexane acetic acid, trans-o,4-
diaminocyclohexaneacetic acid, cis-a-amino-4-methylaminocyclohexane acetic acid,
trans-a-amino-4-methylaminocyclohexane acetic acid, a-amino-1-amidino-4-

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

amino-4-guanidinocyclohexane acetic acid, wherein each (B) is independently
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onsisting of DDNle, D-Phe, (E)D-A a, D Leu,
%) D-Leu, DHe, DVal, and D Met; Xaa4 is_sel ected
POREHY8 gr oup consisting of (B)2D Arg, (B)2DPh %2007/023858
(B)2D- Har, c-(B)D-Hys, D—Dap, --(B)D-Lys
c-(B)2- DLys D- Anf, am di no-D- Dbu,
selecled)from (IR gronmrpansising ofHi aﬁéﬁa(%qékiﬂemddﬁ ))lfJ Hapi(ariYle). The
0 i dyl ) propionic acid,
i S e A T RS RE 8 0 R

Nal qﬂbﬂaedﬁlmat Weél W BeaneviieNaci d,
ci s-a, 4-di am nocycl ohexane acetic aC| d, trans-a, 4-

I\B((élrh)nwetw qgn@béarxémétz 3, 4c3.@r 6; and .
NGRS e B, B R R RS e et & i

arﬁtnama,@tyl -am di no- 4 pi peri di neacetic acid,
ci s-a-am no- 4- guani di nocycl ohexane acetic aci d, and
trans-a- aff nON4- guani di nocycl ohexane acetic acid,
wherein egch (B) is independently -18 WO 2008/ 057608
PCT/ US200N 023858 sel ected fromthe group consisting
of Hand C, - al kyl, and (B') is Hor (a-Me). The

is@h @Fﬁoﬁbdliy&‘subsiitlﬁeﬁ a® membered Eatgfatmlrm@lwﬂ or dinitAggentheterocyclic
Nul [, provided that when Wis.null, Yis N -N(CH2)b

riRg mpieky, gﬂ@gqm fp ripgatpm gthepthan Y apd %13 q}}etegoatgde isCorN,Z

is C’\brg@_g‘)d’at %a t\égntﬁg)f g{t y%ﬁf% N oan%l rPr %dotllllg \fhed@abe %)P?E tog

mémBere® bRfRclxating, 2itRet YTBﬂZ-m or ardil iRithe @geof a dinitrogen
heteroc&c]I ic ring noiety, wherein no ring atom ot her
hetergeycle. AnandzZ pes sgpavated byAWe 9F mPrg EngeaboINatoms: i s C or

V.I}‘L C?—?é aﬂéa/lg aﬁ@?tls %jg of fl Jh%&@e@% EI ?r@nﬁiler? KON lngﬁ q%ﬁ Ratand

efocycllc ri
Rpafehla'ect}& loondéd t(Sth€sa1aBdr diffetdne riag a®nosf a d| n| trogen
heterocycle Y and Z are separateg Eé nmore ri
a

atNites :CQOFs CoGs allh, agpigippo, aBWI §ub28?uéedoqmlﬂmo
h
dllﬁ\?&[)gﬁlﬂai@? Pr§-a ohg de PP Gy &R, ValI ieﬁ] r enl? Oﬁ{]@er, R’%r, -

rect ed to the sane’or ring
CNt {[E@NHB (]QNR—lR" GN{HC(DRIZ ORO@f)%SOZNR 1@6 vﬂiekqnh R' ard RIT ave each
. bst te no dj h m daz oI
in ly Cg 8 l%)L/ll arq_%(ﬂ}nblpg(g o fpyu a 4A|“Q
m%Bere@?ﬁl&\ﬂfﬁéh rifig %ptlombsm%gn@ ot th suttituents

or - wherein R “and are
mdq[éaﬂanl:yesatdc;edl-ﬂrom the(greliiecmisisyhg ob€- E’6 akiuytj RCealloxy, -OH, -

L ped f ma - menbe |chr|n
£ oo MR Nl 1R B aidTr 97 RS incieiyidllof pnity o7
daﬂblgsci tg%my{isuasm@m%m YR eJc@Nﬁg -CONRRN eNglrc%m
consi sting“of Cl1-C6 al kyl, C1 oxy,
SOMRRNH,- CQ%I,, CN and - COOH, ani di no; and R2 i s H,

m di douI C CGaIkI-subsUtut ed
prgmdag ﬂgﬁ SIX Or seven membered
ring and when one of Y and Zis C and e is zero, then R, is not OH, and R, and R, are
not both H; provided that when the Y and Z-containing ring moiety is a six membered
ring, 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 e is zero, then R, and R; are not both -H; and lastly, provided that
when Xaaj; is D-Nle, then Xaa, cannot be (B),D-Arg, and when Xaaj; is D-Leu or
(aMe)D-Leu, then Xaa4 cannot be 8-(B)a-(B")D-Orn.

[0071] In one embodiment, the present invention provides a synthetic peptide

amide of formula I, wherein Xaa;Xaa, is D-Phe-D-Phe, Xaa; is D-Leu or D-Nle and
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SZNR R, or -COOH; provided that when the Y and

Z-cont ai ni ng ring noiety is a six or seven nenber
Wplzﬂ(ﬁ;/ogﬁ@ when one of Y and Zis Cand e is zePST/UtSﬁ@ﬁ/OBSSS

R, is not OH and R, and R2 are not both H, provided

that when the Y and Z-contai m{l]-ga rlél% nmoi ety is a SiX
Xpgrip ehaesan fromn@ ) By, B-land(BrIa B-MhyssDridan, e-(BMad-ys,

LRV DL RARGD. At (816 BhP M SISEL@IBHA, 1o
pdrﬂ&llbﬁ’asg&ft oY tiReMotdahbodifient, Xaadis ichosen Mogn DtIgN(BsBHar, ¢-

cannot gZDArg and when Xaa3 is D Leu or
(H)&\,byaaaudagr(B Héd-yXaa4 cannot be 8-(B)2a-(B )D Orn.

[dg?gf/l ago o rﬁ%t%grgggg%? uévle%gtlgr{nf%gﬂite? a fsgxﬁﬁr%t} a&Pflde amide

offdehglal, %ﬂ&e%a&as n6ll,D¥ Re-abd Phe C. Xaadaitiular k&écosf the above
D-N e and -19 WO 2008/ 057608 PCT/ US2007/ 023858 Xaa4

etnbodimeBie thef ¥ and ZRpapIimpgringpmojety iqz@iwq@e’red saturated ring

B)D-Lys, E-(B)2-DLys, D Anf,
C(‘nﬁé dg%yﬁémrmgy%%%?aﬂ?gbh ané 8- (B) (Za) (B )DyOr n. In a
[00@B] | CUh ahotB&eoddherithe %mnﬁoﬁﬁ%@meﬁfﬁ lynthéf pti@e amide
chosen from D-Lys, (B)2D- Har, (B) D-Lys

offorrpyla Ipvherein Y @w Z)arg both rﬁ\b@rhieafe ey Fag betelton@ms in the Y
a synthetic peptide am de of
4({)1%'%181&3&%?{/\%}}@%@'Wi snull, Yis Nand Zis C. In a
(00341 | cuhanosRestioddherith@habhy & - aadiZochintaing ringenoletgrisla
Z-containing ring noiety is a six-nenbered saturated
satyrgigd sebmsm grieﬁgma thiat ipgledes ity ring heteppting agdoy g pull,then Z
15%%%%%31 od| nment , the i nvention provides a synthetic
¢'qMide of formula I, wherein Y and Z are both

[ﬂﬂ7ﬂh d dneet diptienknbodignt) ehcihoaitonprovidéshesythedo geptide
Z containing ring noi et& 0074] I n anot her

i forapyla Liherein Re and elzrqgsmeamfh #8L0F PREOTRYOLINE
atoﬁls %f H?eai’ %&‘?ec%nﬁfuﬁagaﬁ? ?r{o%iy lcbﬁgﬂgéqz?éoh CH£j SISbIE%HlC 4-9

eteroatons an s nu
rrﬁtrtbﬁﬁed[lﬁ&?didyclmrmgtnoampt hred patibdal aspedt of tli&abbm/anbmdiment
provides a synthetjc peptide m de of _fornula [,

Rmr& By iken t%ﬁ@ewt{l SREFRNE 398 picthe \Yj a4 Zrgonjainigigdinig mpigry
e B b Ny i ol goich W, Slaha 2
cdima:hamgcryxgl mmetyl fngnmsmtwstnicturcaamhw isomllar aspect of
i ment R2 .t aken. t oget h

ol 7 g Sl S s B SgRue poNiser F Ry piceptde

amRIERFifSida f-wHebeiff c TEINE LRFIRNSAER D% %h@edrdlfégtl?% @k X¥ame
which with the Y and Z- containing ring noi ety forns a

rifpcarbos atoutt ur e and Wis null. [0076] In still another
[&gpfdi nrz]itfhrt}t\ehr%n{b%\églrl]énlt otple nrvgl\ltllodnegrowde Q E‘.)I'qn tl% p%gtp (lie amlde
of formula I, wherein R, is H, OH, -NH;, -COOH, -CH,COOH, C;-C; alkyl, amidino,
C,-C; alkyl-substituted amidino, dihydroimidazole, D-Pro, D-Pro amide, or -CONH,
and wherein R; is H, -COOH, or C;-C; alkyl.

[0078] In another embodiment, the invention provides a synthetic peptide amide

of formula I, wherein the moiety:

N
Y Z
\><

R+(V)e R,

-W-
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amde of fornmula I, wherein e is zero and R and R2
are bonded directly to the sane ring carbon atom
‘VP@@WWF7¢ﬁ a further enbodi nent, the inventionP5F6§?%€@zm58
a synthetic peptide amde of formula I, wherein R is
H OH -NH2, -000H, -CH2COOH, C, -C3 al kyl, amidino,
C1- 08 seleitpd fronbide igravwpecgnsisiingi ofo, di hydr oi mi dazol e,
D-Pro, DPro amde, or -CONH2 and wherein R2 is H,
- COOMygr, & -C3 alkyl. | 8] ,I n anot her enbodi nent,
t he iﬁggqﬁL%%oprovides a ﬁgﬁggﬁgkc peptide arjde, of
formula I, erein the noiety: - WY Z RI=MetR2M20
WD 2008/ 057688 PCT/ US2007/ 023858 is sel ected om t he
group consisting of: \NHN N.v \/\ O OH\ NZ OH

N--\N\ NS NN-NH NH2Z " i N-NrONv 1 NH NJ I

HN- { OONH\O N\N%Q—j,\\NI\NI\ N\ NNHHN' O OLN(

NH 3y 9% NH2 LD \N O N N_</:’ S\ MM
N Ty "

ERON o S

S O§aNH2 | =
\O\D
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(]—IH NH N NH2 NOH N~ NH2 L NH NH N NHNI/ONI'j
“x/ 14 OH NH2ZOH OH \N\N, % OH N |y~ N H
WQG@%“/%%%OS PCT/ US2007/ 023858 NNA O NH N ' N NGTTSRPWOZ”SS
Cl O-NH*~N\ I \O NNH and OH [0079] In still yet
anot her embodi ment, the invention provides a synthetic
pept indey agm de of formula | wherein the noi ety' -WY Z

Ri -( l,s neither a preline noiety, nor
substitu proline noietl, nor it a pI‘O|I'h' !maqéety

wherein or R2 contains e noiety.

still yet lanother enbodi ment he i nventi on prow
synthetic peptide amde of forrrula I, wherein it |s
provided that when Wis null, the Y and Z- contai ni ng
ring_npiety is a saturated 5- nmembered ring with only
a sinfjl egring heteroatong s zero and eith R, or
R2 is ached to a ring dar jacent to Y%n
R, is selvected fromthe grou Si st i ngpdof -

hal o, -CF3, -NH2, C1-C6
[0079] In still yet another embodiment, the invention provides a synthetic peptide

amide of formula I wherein the moiety:

7N\
—W-Y\S<Z

R;-(V)eR,
is neither a proline moiety, nor a substituted proline moiety, nor is it a proline moiety
wherein R, or R; contains an amide moiety.
[0080] In still yet another embodiment, the invention provides a synthetic peptide
amide of formula I, wherein it is provided that when W is null, the Y and Z-
containing ring moiety is a saturated 5- membered ring with only a single ring
heteroatom, € is zero and either R or R; is attached to a ring carbon adjacent to Y,
then R, is selected from the group consisting of -H, -OH, halo, -CF3, -NH,, C,-Cs
alkyl, amidino, C,-Cg alkyl-substituted amidino, aryl, Pro, Gly, Ala, Val, Leu, Ile,
Lys, Arg, Om, Ser, Thr, CN, -SO;R’, -NHCOR', -OR'" and -SO,NR'R" and R; is
selected from the group consisting of -H, amidino, singly or doubly C,-Cg alkyl-
substituted amidino, -CN, -NHCOR', and -SO,NR'R".
[0081] In still yet another embodiment, the invention provides a synthetic peptide
amide of formula I having an ECsg of less than about 500 nM for a kappa opioid
receptor. In a particular aspect, the synthetic peptide amide can have an ECs of less
than about 100 nM for a kappa opioid receptor. In a more particular aspect, the
synthetic peptide amide can have an ECs of less than about 20 nM for a kappa opioid
receptor. In most particular aspect, the synthetic peptide amide can have an ECs of
less than about 1 nM for a kappa opioid receptor. The compounds of the foregoing

embodiment can have an ECs that is at least 10 times greater for a mu and a delta
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al kyl, amdino, C -C6 al kyl-substituted am di no, aryl,

Pro, & Ala, Vval, Leu, Ile, Lys, Arg, On, Ser
WORISIEE SpR | - NHOOR , - OR and - SR R- BRd/Usa02ssss

selected fromthe group consisting of -H, am dino,

singly or doubly C -C6. al kyl- substituted am di no,
opiqif|recepjqctirn forhkpppaopia rReeptpp @rfgrably agigapy 100dimes greater,

w0 W BT 20, B, S03c8 R o
fot HREppakPIdid B&EptaMahaEG, Kaliyaof @pdatirthan 0eP1000.nM floréa mu

particular aspect, the synthetic peptide am de can
opieid secgptoEamba deltg epyaid regeaprhbout 100 nM for a kappa

jj0i d 1 [ rticul . .
0B84 1 5ERD b PR L5 i e
ar@Be bf fodRunaN! igich a dnadffeati apeddicentration @Rhidits nd mof®thian about

particul ar aspect, the %nt het i Céoelpti de amni de can
S0 it HOTECE YT PafodSEP tARR € RS, CYERG10or GY BB AY the

opi oid recept.or. The ¢ n . ' . .
sy B Pk FBURY 11 QR HRRBRE T RSO RRR: BBbarigpavic
hugi#aier nfigbsdndsu and a delta -22 WD 2008/ 057608

PCT/ US2007/ 023858 opioid receptor than for a_kappa .
[0883]0i dIn gtidbpfusther prnbedimgnt, theanvansign proyMidesajsypietic peptide

re r S r ef Y 0 j
B2} B OIS oBEST SR A5k AR R ipmg
conagihation bpihd syebetd poptide achide@hal iy ad 1es aldut dive &bl higheAthan
about 1000 nMfor a mu opioid receptaor. and a delta

the peaki @ne@pep in brajngdg ope partigylar aspgetiof frcrbeye embodiment,

' : - i ' : ' tide
g SRR EHEras Afide RACH £PR, 1 @baipe B ARKLBCREE: | on
re@udtioRiabshy o a e hilasst abaiten tHHé tha EDR) of the syfthaieypepfide

P450 CYP1A2, CYP2C9, CYP2C19 or CYP 2D6 by the
amide foran;analgetic pliect apn faithing sy MERMOMSR i on of 10 uM

er . ) 1.\ . .
[0BB41°", il s LRBURGES e} chio L PR s hunctic pepice
arhide efiformolaplrteivimges lessabotin®i% of papinnde effaat st abbut 3 hours

formula I, whjch at a dose of about 3 ng/kg in rat . ‘
POskaipBsatipRaka fess ohabo éﬁe%!{ss Pg&%ieaﬁmam prdtidy ﬁ?‘h({?t ip@ rat.
tid j - i i ' :
009 Stk Bt bEF ARt Ll o
thpaintludesl asyntdefie peptafe antide abfovmulariiaoad iaphatmacettivally acceptable

{é}/nt hetic peptide am de has an ED50 for a sedative
CXSHREROT FHTIET | oconpt i on- reduction assay in a nmouse at

[00861St &P 2tUihdr@mbolFRsht A€ kPR Prol1d8s $RIHAAU Greating or

peptide amde for an analgesic effect in a withing
pravsting ia#appmqﬂg@_retf@agfa]ssqciatqt didaseyorf gpntliion in a mammal; the

PRI o BB b LG r L BBH PSP e
ariBu BB A fthdedfeptiad aftiiI bco?diRR 6 FormRRST suBfiiidMits ireatdy on
of a dose of about 3 ngp/kg of the synthetic peptide

pravénd ¢hei kappa ppipid repep0@sissoantethdisensp oricenditton. t he

[0i0§¥]em iAo\rf]arE:rt}Q gtl %gasysamapy ae:rerrrg{i)cl(e))l/'letdi 6 zflel:st WREReS tihte isygrﬂhetic peptide
amides of the invention exhibit high affinity and selectivity for the kappa opioid
receptor, long duration of in vivo bioactivity, and lack of CNS side effects. Receptor
assays are well known in the art and kappa opioid receptors from several species have
been cloned, as have mu and delta opioid receptors. Kappa opioid receptors as well
as mu and delta opioid receptors are classical, seven transmembrane-spanning, G

protein-coupled receptors. Although these cloned receptors readily allow a particular
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that includes a synthetic peptide am de of fornula I

har maceutically acceptable excipient oqr
W@&PW‘)@%OS[OO%] In anot her enbodi ment, the i nYERYSHH7/023858

provi des a nethod of treating or preventlng a kappa
opi oi d receptor-associ ated di sease or condition in a
canﬁ#ﬁfmcoxrmﬁ@nd m FroRePride puzeé%ldaéﬁﬁlwt@@ép ibf gcregnadppatural

L AL PR SRR 00, LT SFLI, N

in3he Art GD@ﬂéy CTF et hlee8eldtive [igade fidr thé uk a¢lpaamPkappd opioid
receptor-associ ated di sease or _conditjion. [0087] A

rem«vréﬂcipnafle%rgay%smﬁy MHEtuETRASes trapeptide pesitipral eanninge
t f t .
cozl%(ﬂg{llﬂglﬁz#lﬁlbpzﬁg j %? rgle%\;ﬂt%gh g6' {%%5‘ k’glgl%as%%ln%%agamst

batle R gfacind nthdS}gostéaiptdm vitfetlien of/tetOmbirﬁﬁlcdrl natuiryl, or%ﬁld may be
| ack of CNS side effects. Receptor assays are

Cagms PRt iim ortdﬁéwadesermw the pRlectipy of theryatistis pgptfdp@mldes of the
m§8}\f§)§1%r fﬁgigb Vet Eﬁg mlpgﬁgldcljegég)pl s as have nu and

a opi oi rs d receptors as well

[0688Iu &l pakeictiar émb@chdlene dmtyﬁmtlap@trdh aftdes alf thesiavertion

t ransmenbr ane- spanni ng pr ot ei n-coupl] ed receptors,
armlﬁ%wgtkame@éo@ r@&ﬁf@@r @ée@ﬁ@oﬁbe peigenyl §f the symhesic peptide

/

B e
comeéntratibh iewhich half nsaximeindféct isathiewdd ex@fussemieas aafECs value.

manmal | an og@m d receptaors ar e al so usef ul faor
Pajencyefithgs ynthetic pepiide ankfgsgf the invenfiongskappsoenieid agmig,

xg)lres dzlsecﬁé Uerkt oI gﬁn:ﬁ sdrfh é@ffec‘i'eéah%e d@t‘%ﬂniﬁ@ﬁ’Bga variety

etors ent |ed romasnlemx
ofaaethddst el hmm md:he pos Béd fonakamsplayfidoy T ﬂ@h‘plm Botieal

li.b Bi ol - 18848- 56, 1998), Th
Ag%@%gwmge %@s&tﬁgﬁ T%(;{ﬂq Rﬁ%ﬁ ﬁ)d) wﬁ‘%ﬁﬁm gfgeﬁg%% $ci. 65
(160868364 Qhd KRGOAY fant S?rgh&?st adatvaRlatigh B NG&A \#aﬂ her?lly

carried out in order to’ determ ne the se ect
Reduected rtOeividcR qpeptor dgoninisd23)5dBiovigeMed Ghentlienn] 3: d|09l41695._

a aqver the_.nu ioid.rece 088
(0§30 . BeinolsGE THerRte e EEb T ckeickmpaner BEECH values are
proVfled BYIBW Ny ﬁﬁrﬁlaﬁﬁiﬁﬂ ﬂn\é@xo&@ﬁx? %hﬁ@ét@ﬂlﬂltlf)ﬁ %F Qﬁlgfd li Ggands
agonlsts The “pot ency of the synthetic peptid

arefweildaoivmvte thdse f skl aytheiastt See.dor example, |Waﬂklh¢erreecler(t2@®4)

ARRIEPTERPE. 1 085 o a80 8650 o o Theiritosd Thes e

68095 S Yo Pind BRerénced Bigddithe@Pt | de am des of the
Jinvention as kappa opioid agonists, expressed as the

[09@01: entln gértaym pantiglanernbodimbits, the Bmhetlcmntlcﬂfeamldes of the
riet

inf oz RihpRopibid fcrStotsartsr b SO e M ynofly S0t

InAsthéreatod ity ehdfynaetis @[ftld-EBKn&&Q]avél aNEsy ofl 16ss @RArOAbdut
Recept or Agonist, Life g . (16) 1685-94; and

1G€mdras Wappa eqiioid rg‘y:mqﬁ @g(prgstg}nhl E}la}thgteinﬁwd@nembm synthetic .
L
agonists. In particular embodiments the synthetic peptide amides of the invention
have an ECs; of less than about 1.0 nM, less than about 0.1 nM, or less than about 0.1
nM, or even less than about 0.01 nM as kappa opioid receptor agonists.

[0091] In particular embodiments, the synthetic peptide amides of the invention
are highly selective for kappa over mu opioid receptors. In certain embodiments the

synthetic peptide amides of the invention have ECsq values for the mu opioid receptor
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[0089] Exanples of such assay techniques for
determ nati on of EC50 values are provided bel ow y
WOLUBAAIWS assay nmet hods for characterizati on ofCafiSgi0g/0238ss

ligands are well known to those of skill in the art.
See, for exanple, Wal dhoer et al., (2004) Ann. Rev.
tthuamzznémst ?@u%humbed tigasl h@hcmha@thmmampopdmgf)cso values for

3 te
¢ kB RRioid BSgpr i rebicd i e BRDt e SURBERT e Smiges of
thSWRERRIN Have BI8%{ HBudTbe®s nflf ofibia reée&t& Whdt Qfe ANl&skafRRa
opi oi d receptor agonists with an 0 of less than

thasend tidehigher thamthechespendiogiEtany alyestfhethekappreapieid

des h b
redi g o PO 4% st oy SC bR g 3F pfRSpr e vehlion
caﬁ%@%ﬂ@%@& 8sa hrgﬁelsuogoffslt 4 ﬁlun(%l fR 'réi:@pt@mlﬂﬁ FoA¥:HpaBpioid

C50 of |ess than about 10 kappa opi oid receptor
re@gtm: Fhus, in paxpaultar @nb@membdhe nmﬁh@lctmetl@/mides picthe

th EC50.
infieEin BRUCEC 3 Rhp! SEar YR HOAR 0 for T Pogpifl aesBBie:
anH i, dhaet ofQesh thahMbo@f 16BN aﬁdsﬁs)tﬁéa 2mbatntNe QlthAMiRmt

nﬁﬁa opi oi d receptor élgﬁmsts [0091] In particular
L.@nMoar eventless thaxeabgyh@ﬂ doptbpknpppa apigid seceptort Freanother
i,nventi o

ar.e sel ective far kappa
er QB B e Gy'at el Peil Afgh i BRBAR HsTor 6 than
abSXE AL fof a RE#Pal dpfoid idcdpdr Bhd AMECDf @idate? thanabeutdo0 nM
val ues for the nmu opiold receptor -24 WO 2008/ 057608

foromuuumiad 1¢aepese 38 for hdgltappioidrecepl@st about a hundr ed

003 SR PEy B SR ASRAPREN FalgeR Pt dRa G g

chhetesiVild fropérey HEIBW iRibABnAE $heddytodhlRsné PXERbEAResh AR
ECS50 val ues for the nu opioid receptor that are at

cylashemeBoutsozymasiconssivig atlange superignely of hagmithielate proteins

resp%glglg P %&{Agol%cé 1d5/tﬁjel'{g§'ct1ﬁgtrlor} +}e %31 %*I% gnd other

recep ernati vel e’ se

bxsacﬁtva e@mpomﬂ@t U@@al@mlﬁ9actaafs térftindl Iﬁ)\xﬁi’akdsdﬁ mut@doninent
expressed as a higher EC50 for a nmu opioid receptor
eleran trfaai’fehcll@aﬁp@ls‘brﬁf@?@ torag e ¥gelyPme Rasesconianipgyr t i cul ar

SR e synthetic peptide am des of the
m nvggél on VL}EECSO val ues of greater than about 10 uM

[00&3] th é)vmjflfnp diffedert eg@phrome Rapdsdz{hids liateteen ddentifisd and
g out (I\fl gnd in éger en_bo%i mgnts 1l ess tcpsn
Fﬁncisstf‘ l\‘)l“o pMEIFS grquRed by BenFlig BEACARPsy #hiiseued Phe

g,ﬁg@% t
ndgge?cf?céﬁ)éq?bsynt &ﬁ,%%f pl\(/e[%{llade am ?!gno%@ ve aﬁne[g@o of

isdzys®s nrhhmnaramm tarelthe VAR cind 8 Adapprymep, abthdugheis egyinaes 248360

n e t han, about nM for a nmu._opioi

2@%85&? a%dgg £§°&8P‘f‘£“i§ﬁu‘%5ﬁl %ﬂgz&p?’sﬁat“[ecmqva ion 0

dﬁﬂ%!&?e’d tHEx‘a Efticy. Whlfefiﬁnﬁﬁﬁ%'a?mefcy%ﬁfdn%&{“s &Rfmay be
e |nvent| nis their characteri'stic property of |ow

usefulhirbprolomgingfth¢ hime ppstan Ivr\mmlrrﬁnlsmatlcsnhymgswhldthm effective

co§ { Ocr]lrgﬁpnﬁpgggr?thlgt&?g %P]%? St é‘iﬁé{l@tllog 1S malntamed it also

prolongs the persistence of any co- admlnlstered therapeutic compound that is subject
to oxidation by cytochrome P4so. This increase in persistence may cause the co-
administered therapeutic to persist beyond the period that is optimal for therapy, or
may cause the in vivo concentration to exceed the desired levels or safely tolerated
levels. Such increases in persistence and/or increases in concentration are difficult t6

accurately quantify and are preferably avoided. Therapeutics that show little or no
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responsi bl e for netabolic oxidative inactivation of

many therapeutics and other bioactive conpounds
‘V9§B§Wﬁ¢”8they act as terninal oxidases in PCT/US2007/023858

mul ti conponent el ectron transfer chains, also
-referred to as cytochrome P450-cont ai ni ng
inmbnm;fgmmieitwﬁtmwoc R0 Ovemmis ooy poicnil

h f
i DU of fts 1SS PR PR ED G bbnb s Minppsisk
offafleafiBRe $&te 35 inASHRSISA Gf M coridedifis@raiGhérapftie@BaPound by
honol ogy. Most abundant anong the cytochrone P45

thﬁﬁﬂ@&,ﬁrf@@ell’nsohmﬁle&:el |s are the 1A2 and 3A4 |sozyrres

ofody'1 BaicSGF Yo e of Aot niéh s Bfpon
sh@dﬂbﬂ'l iakiBItRA Jf W@Midlﬁémsyﬁbiﬁnésrﬂﬂ tl’(&dpeﬁﬂc @cfncbﬁlﬁatlons of

cytochrone P450 isozynmes may be usef ul ro ongiwnng
the h}@lthqttmepbéft ammiewwluleamhﬁrmmvv @ﬁsmﬁwlldmpulnlg iileneht

concentration.of the nth tide
>§?ﬁfh&° ¢ Beo FR@WW@WWS“ s CongF W{ai?é’ﬁ‘%d jopegiyodittients, the
syRthetie pejstide ieni Q! 4 h ThRdka addin G0 -SBEWIl s m&rwem 50%
t herapeutic conmpound that is subject to oxidation %6

ingipitinaraf siviockupse. Patisezyimes (a2, ﬁ?Y;Pe?rCﬁ SYdREd SonlyYP2
oY P S s AP ARt e
shodUes thitLabiont Y0%QnlGiBitoa bf A btqnestecz:yw(cﬁﬁﬁﬂh P@@md@mersedn
| evel s or safely tolerated |evels. Such increases in

vese patiselanerabediaents, the syrshelispepide yniden oty aganeenteatien of 10

[ I C
ol I ok eofeEs Bl Hatuenl Jon B8, ALY Shallhes
[0095]8/ 0%y &Qﬂhd?@ﬁiﬂd&ﬂﬂéﬂ/ th@ Sfftitkticipapiidy drhides off thé ivention at an
activity of the c'{y%tochr one P450 i sozymes do not have

effqgtive Wé‘i‘fﬁ}t'&lﬂ exBibpIognos rﬁlafanca&ﬁub%)%% igign gf gny of Paso
S e e P e L
conoerarhition iof 1 @ uRHaftdr &0 apautes mcammumdl Iymart lineer microsomes.

c:ﬁgochr ome P450 isozynes., [0094] Particul ar
[08%¢odi bR sxntBetiq mtléwméf PEths érp)\tma@n Hheyadmpyisterpd to

mbAUBIb Qﬂum§rh MichPl 4 tHéPa@ Jnc£’1 Gedil€ oG oc%ﬁﬁﬁ!}o%rgih%}tﬁgw or

I SOZzynes er apeut 1 C once rati ons
essgmialigho cpemﬁp:tlbnl acrasd ttle blooditirhia batrieer Kap]bmplmd receptors

essentially no inhihition of the chr qne. P450
(heegnafigpnterphangeably eaigrred te g %Rﬁarrﬁfqufﬁg) arg a‘sgwd mn
Cigﬁ@ﬁl H&'ﬂ&ssmcltuaﬁlg tﬁé’ £1&H &hd &n?ﬁﬁttisgt?esa@ \Q@Fasathe @1scera in

centrati on of M show | ess t han about
himyis bind jother ofanmyctls) clﬁappme@@BIDs als@isprfeencn‘ﬂFmd\Er;aerYmmpon

CYPFClQor CYP2D6. h‘? E articul ar enbodi rre(gts tnI%S
R TECEBIST INRETIRAFTALUSSYES CRURSS TERRTESSIAN YPaliyanty ym
mﬁQl@M’laltd’r? SespbARs AP achOdn BTtk kdpph r&feF@Pé/mQﬁe blAfS@uses

cytochrone P450 isozynes.  In very particul ar
sedativediffesistand mayealspylnachetseverpdpsphdaia and hdbicatatians. In certain
ss t han bou

cr Rt ghe SiPiBRiy P3PS uRiee B R oEn gt Hrmgihred o
therapeutically effective concentrations exhibit essentially no penetration across the
blood-brain barrier and therefore minimize or even completely obviate the sedative,
hallucinogenic effects of many other kappa agonists that show some penetration
across the blood-brain barrier.

[0097] One useful measure of the extent to which the synthetic peptide amides of

the invention cross the blood-brain barrier is the ratio of the peak plasma

-26 -



[0095] In another enbodi nent, the synthetic peptide

am des of the invention at an effective concentration
WERAIASI080 more than about 50% i nhibition of XGY/UHR007/023858

P450 CYP1A2, CYP2C9, CYP2C19 or CYP 2D6 by the ‘

synthetic peptide anmde at a concentration of 10 uM
comfendration torihgwpreeniraderbiattirain tissuen [npamieular g@podiments, the

SYPEF RO B Y NI e PR (B gl
mBAEREXHE hiQBdst Moud a FVE FAR oW ErCdhLaht@fib@ 6t the Synthetic peptide

concentration exhibit lowor essentially no =
ampida én brain Ao ircplaysa atithe Bimgodheb Papnplosine cerrcentkatpds reached.

(OPRE,  ArofEP R et ey MBI BT ARl K peprice

arided ONAE dvehiiGSEr0ss the 6ldedibginbhfies d the 2t SFARBEse required
tissues, as well as the viscera in hunans and ot her

toraghier¢ 8 sedatippeffeas g thsrdosarequined e dchiene an analgesigetfach. The

Activation, .of the k are tQrs i i I
arfiehi§ b Sepuds etk SRR FESFRE BhutaflortSY ks ki
agdoRBHBARSE mabirke be slah¥at laayovell R@owa BP thokE6RXiIDInSthé Brt.

t he brain causes sedative effects and may al so | ead

(0089 ev dn pargigulehembedimants Hae Byrshetigtneptide amideg ef thgjigvention

 odi ’ 4 . ;
TR TE Rl s S OB S aPER B it oran
arfdi deSietefféer. dAPaRRUIAEMBAGENRIRI Bk sy RBeR pepile ¥mides of the

_penetration _across the blood-brain barrier and

invensiosfhave amERsmioz @ sedativg effeet dhgilieatdeast ahput Brisy times the EDso
sedati,ve al I yci.nogeni c .effects of r

fol G AMIES s o HERRER B i off sviRe Bl HARR e

invéRE-Hak b ED8Y for @fseddride 9fbct@ng idaatast abRe SR intds thd EDs,
extent to which the synthetic peptide am des of the

for ay amalgesic effesss the bl ood-brain barrier is the ratio

he . - . . .

OB B3 pY ARRnGR, O ARRHIC PO wmides of the inveption have
arl BDEyfat i sédatiseleffedt in ® Ricbmotib@teduohiatlasiByinsg mbin at least about

synthetic peptide am des of the invention when .
teg dimnesithg BPsopt ke yuthetip peptitsamide Ry /AR gnalgssic ghfect in a writhing
a§s§‘>§" taﬁ&%ét. a five fold |l ower concentration of the

synthetic peptide amde in brain than in plasna at
[00fe1]t i Menotkee ns¢febprepicas ohithe@reantoraltick thel synthede pepide

[ 0098]  Anot her useful neasure of the extent o whjch |
arpiides of the irention wepldpe expteklo %?SSttgf‘eblpﬁ@-Efﬂm Hrier ygovided

- | [ [ y! t
o O e B AR RAOL Y es i FalEfy BefflacliRIGIAG o pyman
calkbapuither dnadnomalcdn cellevten delindrge ai cthefapeuticall ¥ inedevant
anal gesi c _and sedafiye effects of  ka receptor . )
PR h Tk srab‘aaqwerép@s.syntﬁg}me@?@e ajepat the invention
atgggﬁwu%@al refdvaRd@ndeR2faySe il 106G MsdnBlall RS Sbifify to

In the art. [0099] In particular enbodi nent’s,
peregayarhoretlayer péptiially auitucbdsuofantdnethenwanmmalian chlss dhisn
ED50 .E.or a sedativbe effect that is att Iea%t.a?mlput ten
PETIFARIIPHRATHBEIET £y DCFPIeR g A 48 ARPEPH RSO WYdropt cul ar
repPRRESHHERAE PernicBility S e bhkicRBPEIBRoANhHE %o #EothPSund of

interest. Any suitably culturable mammalian cell monolayer can be used to determine

its permeability for a particular compound of interest, although certain cell lines are
frequently used for this purpose. For instance, the Caco-2 cell line is a human colon
adenocarcinoma that can be used as a monolayer culture test system for determination

of membrane permeability towards compounds of the invention. In certain
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i nventi on have an ED50 for a sedative effect that is

at least about thirty tinmes the ED50 for an anal
WOPBT6%n still other enmbodiments, the synt h&ET 2007/623858

pepti de ami des of the invention have an ED50 for a
sedative effect that is at |east about fifty tinmes the
ergngidmenterthe syntreicpeplide amideseof thf: mml)r}n lneweatrﬂaﬁpm dess than

AL BB P55 S o

mlvaﬁmltawapre@flkgmanas&ﬁnoﬂen@seemuse at | east about
ten tinmes tHe EDSO of the synthetic peptide am de for

[0ah021n alhg end embddiment, the santhetic péptige amsdea\of the inventios @t a dose

th ful di ct tent .t .
ohgRP RS glXey Hiretthe: p ek HeiashgGuralipR ohisa bRy erpide
atfabafld BeniBAPRIEREaBRY & FiO8 foll mv&lceﬁéén%%mlmﬁlmﬁan Jueh
provi ded by the nmenbrane perneability values of the .

p@kmldsmalconmpatlde am des into a human cell or other

vaiiE AncifeathorEsBy e P Lt PR PHACHERRY HERE anveliign have

at%/arslt asddut so%%ma%nﬁw e@lﬁ@acyfat i00Rc B AYER tpbgrhdnaﬁlstrauon ofa
therapeutically relevant concentrations exhibit |ow or

dQ§sQénlnwaBInyg/hgwéwﬁlsvmyemcopeppénewwle agataonol ayer of

OB Ko piic oot R Dy Bireg o R ot B iFenSpn sFihhs o

lOB% IRBADHIatidn olpzﬁﬁ’llén in ﬁ anaRaNduchds h RemBas! [Hi‘&h:' dspéy, thé
e particular cell nonolayer to a conpound o

synfiedie peptideamyide hast adurgtienudtiagrigm Fhat iseattaabt abauic¥1% of

nonol ayer can .be used, t its neapility.
g ep Rl P SFRBURROEHT Tt OF sk o S pebice
arfide! & MotiRirlaspdch@ie s@htBetid pepiide Binde HaS @diufz@fonto'ﬂ a&tion that is at
pur pose. For i1nstance, the Caco-2 cell line is a human

leawlabent 73Geplonaxigiurpefiicadyzat 3brsrpopeadmuiatraionofrfs h B1gdgcef the

ure t r det er m.nat i . of nr.an
syl agrl g B ol AR B AR B e R PR oy =
deBtidredfctidn is\WP1eA90HUDITR Bf MeXinkhr @ 7daBy @B3iBs post
enbodi nents, the synthetic peptide am des of the

adipisratigoth i gk gaihe syntheispeptidamidgo i a specHicaspes cthe
s;JnEhe?% E@ tq‘gﬁlﬁgh %‘@?&M@ﬂf&uoﬁ F&F;lt?é’a'é‘{ 'ﬁ)?h QS‘%%?h{aQSnum

I on nave ess

efﬁbﬂlytat Bhrs hosrddatinistrhdhlera]. 1 /et tﬁﬂtmﬂhqufeptlddt&mde

ngnt heti c peptide am des of the invention at a dose
03podr alsoth@r/%quﬁn?rat the inyepden proyilsk 2 phargrpgeutical

t
CREPA ATAC SR LRE SnpEPL IR A T e
embodiments ahd apharmasewtically hasepmblelexcipéak optasenm The invention

concentrat| on. [00103] In angther enbo t he
Proyidenefhod becﬁfqpeé‘tlaﬂ% gedosage taimns; tl?ﬁ;@ﬂtpfqyrﬁrﬁ&\féfontatn

SRSt SR cn s ST S SRR (AL
resgmoh dnipartivalar echbodimenies, the sgnthetic peptide amides of the 1nvent10n
exhibit a strong affinity for the kappa opioid receptor and have a high potency as
kappa opioid receptor 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 other process to a biologically active form of the

compound. Pro-drugs are particularly desirable where the pro-drug has more
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[00104] I n one enbodi nent the synthetic peptide am de

of the invention exhibits a long |asting duration of
W3R8 a nammal, such as a human. In one agsglg{szom/omsss

the synthetic peptide am de has a duration of action
that is at |east about 50% of nmaxi mumefficacy at |
favaabie ;prommasjﬂnam deesrthe a@we@monndrgﬂtk gespectitg biogyaitabdity.c

ect the synthetic
Stagi‘& %Sé‘“ﬁ‘%ﬂ% Oﬁgfa%w&@Fg lg’f’ acti on %/hat is at
(00107t ADREH héRiA, %fkaﬁ?i%bp'wm r@éé;pt&%yoc@dtecﬁdlﬁéas@ )@®hdition or

adm ni stration of the synthetic peptide
disarderiis.any rdlsaaq@amrid@tmrmr da tthat frepreyentaide pirgntails oy

actAlRg of e PR e a8l SRR s imifles 81
theOnvenfiBh ek 1epph Bﬁloﬁyf&:étﬁbﬂ oRRBth&te cAvdte the lda[ipzﬁoplold
specific aspect, the 'synthetic peptide am de has

recgpionit mnwfen@tmmruenw @ mmqu@asip%wupuw&ffoaémlmsatm@f the

sy GRtaCm ¥ pRBkerRioicat B FBkEBy Tl oflet

preS B IciRNhe disBBel dHnENTondR ddbRiet.dBSotBeriddodBAEHS A p@ncular
conposi tion that includes a synthetic peptide am de

dosemdroita 9f admimsgragipn phihesirthetic papbidelpmedeof thghigvention

ceutical l accept abl,e exci pi ent or carrl
chiRg bR o RS REDER e Sl B TS 5 S SRl o Hlsciffile.
codditisrbot digdrd&p! oy and/ or contain synthetic peptide
am des of the invention that are selective for the

(00d88ba /esﬁaussddlerqi@ ‘efedive anwuphrqr “suffigieneameuit nefthe synthesic

thetic eptl amde of t t|o hj
peHaGeL s B Plst o REE Fo a0 o Wbl Bun i Ukl
heﬁlmgﬂ}nQPb@ﬂl@bhp@ﬁtlcaK?@ﬁ@ctml tOlirthibi€ cpwteﬁt or2fahh Sj'lrﬁ tom of a
[00106] A pro-dru a compound such as the synthetic

par@r@pkar diseasp dieogdess cqmietloni, Ay efserti Asuprecherein, a “reduced
dop M&%?ﬁaﬁﬁo&s?&% El%l%l ﬁp?ﬁﬁd NS rL 0% % d%ﬁ'@ Vﬁﬁcﬁj&ﬁ& used in

adm can nver ['I'sm or

cobi@tion vtk akappDopiold apbnigl, sadhl as mhth\e&c peptitle @mideef the
_ compound. Pro- drltg‘is) are particul arly desirabl e where
invieRidorh iplopier; dhap b%ondg@rnwy@@@'sﬁ %7 sargicular patient, for the

pu@%}@ (\S/{é%glg W%@ﬁ@éﬁmﬁ%\’&%@&hﬁ o? Elfégc?)gﬁ;oﬁﬁﬁi Jgﬂ{dc‘{ig ¢8aclSn

respec val

carsb@thdsed yuchrthawhd ddeidasé in the andggér éri cnludraluerﬁp'uunu effedtofi the
[00107] As used herein, a_ kappa 0‘11)
compesk i An ag@aabéa@wnﬂp@%g%wewfd ﬂeéﬁcqsirmdeoquesﬂa)ewhﬁ@

saift '?%cxgﬁs%qggﬁg agﬁggﬁé SORG thgjagx?ftlg %E feb Bt tHeSnP Bﬁgﬁﬁfgﬂms?

or treata activation appa opl ol d

analgesamare fat lehst partmllgsmghhostq)rdembhyt\ﬂml]ycoﬁfﬁpbymhc aalgdeis or
t he |nv?nt| n are argssl 0|d recept or agoni sts

otmﬁawragem%f et pha sythssic ‘dFé’EQﬁt‘B entipp. E8re

t
oSN S ol S ESe oL St i

amxdwca“nhe orventaon which has ena kyppa apididiagorst also p@(mm et ely
cfé{—qep\é/ %fgr@dpmggigge %ﬁéﬁ? ?}?{ﬁlpeéfc%ggtllée AMide an IorS the mu oplo{&

agonist analgesic compound to achieve the same therapeutic effect as a higher dose of

the synthetic peptide amide or the mu opioid agonist analgesic compound if

. administered alone.

[00109] As used herein, “pharmaceutically acceptable” refers to compounds;.

materials, compositions, and/or dosage forms which are, within the scope of sound

medical judgment, suitable for contact with the tissues of human beings and animals _* -
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dose and route of adm nistration of the synthetic
B Btl de am de of the invention chosen by the
E7Y8 anel i orates or reduce one or nore syhPlEAR7/023858
of the disease, condition or disorder. [00108] As
used herein, "effective amount” or "sufficient anmount”
wishout lyeves toxinityi iritapieptallgegiargspensefortother icamphedtions,

cqrapgrA R ah s ok s BROR R P Of Tpangtieal conditon

beifirbitd. prevent or treat a synptomof a particular
di Sease, disorder, condition, or side effect. As used
[0021Qdi n Asauséd beheire tidosdgsetit afess ton mipigally dug@mesmlt suited as

R NEE T AP caak DS PE P o g eatgrtad SN md)
ccﬁflzﬁﬁ lﬁ?)‘i'édéte?ﬁmeﬁqlﬁaﬁﬂy de a&fvetspﬁtheﬂl@yéiiﬂﬁlb @hhide MPINRA(s)
than woul d be ordinarily provid 0 a particular

cahaitlatedhto, prbducetthe desingd thesapeutic efenic), wgtioradlydn amc@tlgm ath a

PmRee et iRl e Bt iobdoe e oo i b Glunils Ruated by

(a9 tRaniduRehaneiehisGesf tiRCActiol cohBourdUROMpBudS, &l the
accept abl e compromi se in view of the reduced side

aeﬂﬂdmt thempeutisefigct todiedchievede ae@(b)mh@lamuamu@mr@ ipthe art
t h. t ffects of t
N L e L

eﬁ’ﬂi‘é’slséd’as WeiLRESf ddynpohied ﬁaaing%uy wRight FbPRktah &L i@l iatns of
fect of a synthetic peptide am de ‘of the invention.

c«mpomdmﬁnkléqgranuoéhow wai ofbtbc sitdecigopatient gngkglesi c
npouU thas thetic tide am of the .
AEFRRVG P afe SR Gors R e Bpr BT BuoriadBng gy umi
b&BS WEikht per AR KRR, ahi/RE/daY) id af;ﬁﬂwﬁﬁﬁ ddeze rédimeheln further
synthetic pepti de am de and/or the nu opi oid agoni st

alggimatiyesithe depapoeaicbe axprashdeasdhe fraowH 9f COMBPUNYISE it body
sur%rﬁcg %}ea?%lgﬁréﬂ Bglr unqplgo%g%tlrfaée a‘?eas tulﬂﬁttfn?e %&Qﬂgy) fFor

gesic C

topitial formukkions, alhdxltﬁage[ &ﬂlﬁ&kp&SseﬂSﬁd nliwmen that is conventional for
phar maceut i cal | y acceptable" refers to conpounds

th&bf%mubwgn cHnpoas-halbish rikhen ek oigtaey apRlistie thetyehvhere the
ccﬁ{cg? ﬁoﬂlmff %ortng ARfre nﬁlﬁ&ﬁgg is pésg&f a#f!: [ﬁge of the

ct Wt etl ues o ei ngs
familatiohmal s. . -29 WO 2008/ 057608 PCT/ US2007/ 023858

wi t hout severetOX|C|ty, |rr|tat|on al |
[00dd b ngs uss! heretrer PRasmFeise! bb%f@epta‘als eé?fF‘é?tt@ dggiyativgs of

ol i GorhndiiSmbRAR !
el vBichl € pRAh| o 4 DR SR TN id Bpoe sae
thesgof| Exarhpllesa@;dlammactéhuc:ﬂf}ercsemablaszptsymludad byt ate aorlahied to,
unit suited as ni dosages for a, particul ar
TBRRAAT QB GAOG SAOE DBV T BES SicB dh inegskalL qredpugsalts
opmlelr&uﬁlep %Q}?B@édffw{éﬂc qyla@tahhxh@lﬁkeaem %aﬁﬂ&%@ﬁéa‘llg
pepti de am de conpoun cal cul ated to produce th
acepiabledalthmchide the cmneélftrmnl(rm)l topetsaltnal thy quaternary ammonium
ssqciation with
salts of the parent compound formed, for example, from non-toxic inorganic or
organic acids. For instance, such conventional non-toxic salts include those derived
from inorganic acids such as hydrochloric, hydrobromic, sulfuric, sulfamic,
phosphoric, nitric acids and the like; and the salts prepared from organic acids stch as
acetic, propionic, succinic, glycolic, stearic, lactic, malic, tartaric, citric, ascorbic,
pamoic, maleic, hydroxymaleic, phenylacetic, glutamic, benzoic, salicylic, sulfanilic,

2-acetoxybenzoic, fumaric, toluenesulfonic, methanesulfonic, ethane disulfonic,
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phar maceutical carrier. The specification for the

dosage unit fornms may be dictated by (a) the u
Weﬁﬁ?ﬂg‘gg@?l stics of the active compound or conp GH%%OWOBSSS

and the particular therapeutic effect to be achieved,

and (b) the |imtations inherent in the art of

oxabepsrihignisqcidscanddbe live Taaspahydolagicelbngrsepiarle salffeare
prgéargé3 By ﬁ{égxoogg in&LB Er{]the ?aépégﬁgf glﬁgdglw 'tng]fr?eTO;mﬁlg %B&lé Q&qth an
exeedtng lﬂlliﬁjacﬁkﬁfn b@g;raﬂkfﬁh@f ob ﬁd}tra\lﬂingmtfr&fcatﬂmyﬁu hjie @\IlthQﬁl
atient (ng/kg Alternatively, the dosage can be
Eaapmé@!s b@eagch area hiydsemide. or “tmhean@@ﬁp@ uhkbsp@d pharmaﬁeutwéw

scSu St sAEGt it eridd O L oo B oy Selbeprice
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araldé aveg a@ﬁtbvalllwl gxpup2NaR i the peasence @ p Paprmaceutically

S KGR0 DS ARE AREn SR P SRRSO g RS
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where the concentration of conpound in the

infthe pigheaice oha pharaagewsicalbyi suitable q@edf wish taabkclofprm fgesalt.
0 LI
[Oi)g%igg t SZL eQamH% Q]f]a]ﬂhﬁé?acléﬁt?cda dlg rc@ég?&ble zH) g@f:a Iﬁf:?i y

e Sa ers I ves oun

papkide eimidetib @ cpmbaiatios 6N pepiide iamideaith s@lderbyndtadulemg;vlaeh d
or base salts thereof. Exanples of pharmaceutically
yigkde @ sommlex of snehssalyest meleculss in apseciatinn withtheagptids amide.

Pmlaﬁﬁ selg{abﬁ:lr}g%ﬁtg (ﬁcc'oql 89}!1&5%@%0@%%%?&%3@3%9&6? H&\ns

as am or organi c sa

comgysrH1€ Sctivity @ h§drates Wietyire Comeirdd backd thehﬁ:tiVE Icempfﬁlnﬁi
oEhar maceutically acceptable salts | ncl ude th
fodleingadnypniratigrh- A pharaasgyticallpacaep@ E}LPA‘Péidﬁé\f ¢ synthetic

peg)m Q*nlrldp \?/ﬁl‘@fl tC(§'nt91fnts tcul? gm%ﬂ? Bch&2 [&gd WAL AR he fnftf dp gen

om non-toxic I norganic organi ¢ aci
at5mroflthk5ﬁ1ﬁme&s bmdeht@mnmgbnmai non toxic salts

i nclude those derived frominorganic acids such as
OH%F# oc H thr@acwla?lbb%ﬁweble§£M3fadmeelsowm%wrdstaﬂme or

’ofﬁ' g th&lcaﬁé tide ﬁietd?‘%hé 1'nbgntloﬂ'&9n BQ%n?é\JyEtﬁllme

pare rom rganic aC| such acet
oxptampcrgmaldme faracofra pharrghqeuubalky acsetpaa&hie ECldllcab}iSlCC zwitlibmic,

say by Bl oy prne BN, BRSOl form of the

sﬁﬁle‘ﬂ@#& bide UL adiokdifig o e dRRhANY benzoi ¢, fumaric,
t ol uenesul foni c, net hanesul fonic, ethane disul fonl c,

[00304 MO TheGSADBTEHPLBCTMiNE2 00 el 2BBEBN Carx be mcorporated into

et hi i d nd the like.  Th i cal |
Pl GelEn o BRor Lont ofhassgpgr Bmb (B HULR RASAAE AROLN!
th@ rs&nth@ti(gl?eptla&’ aﬂhﬁc&sﬁla\ﬁhaﬁnafceﬁnéan? ac@@tm HARKE emfulan@&
excess of the acid in aqueous al cohol, or neutrali zing

carién: deonyantinmal éXcipients,damierharaor dalukets fforrse & plvamecesticH]
et ey gt Ao B PR puk e Fresrmion

(002 P8] dan aPafRuf@BmBEdihRntREE fyhtHtid PYptidéGmiBe Rt I@pa opioid
receptor agonist. In another embodiment, the synthetic peptide amide is a selective
kappa opioid receptor agonist. The target site can be a kappa receptor in the patient or
subject in need of such treatment or preventative. Certain synthetic peptide amide
kappa opioid receptor agonists of the invention are peripherally acting and show little

or no CNS effects at therapeutically effective doses.
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am de having either acidic, basic or both functional
8rou ps. For exanple, a peptide amide having a
PBIRYA%®c acid group, may in the presence of PET/US2007/023858
pharmaceutically suitable base, forma carboxylate
anion paired with a cation such as a sodi um or

[0pbtads s Therpbamiacentics excipaent pr caripeni heanaiepaipatitle, neg- taxic

t I f
R R AR i S R S
inSétfon. SURABIE bx GpientS ¥RBRYiBrsQhclddd) Bar B a6k doysterile water

accegt abl e solvate of a sgnt hetic peptide amde is a
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witeuGrerth Satehis SRRl el e ot ot ek et ' "

ceSylte ANl Acdhollr AR yRikth ?Q@Hﬂ@@%o@%@ar@lmibt&\édglaécﬁé whi ch
el ther have conparable activity or hydrates which are

migoeerestaline eedikose omagnesiyot stmatemqbﬁunﬂpylfr@ldoaw(wP) c1tr1c

ac Bk AR PG T BB B B RRARR Sl B

foke%oﬁigch a conmpound wherein the nitrogen atom of the
amne is bonded to an oxygen atom [00113] A
[Oﬂhh'ir]rraéfégphm'alalcyute:@b@mmu@n@pwdmglw e, inyendien cpmbe

tollale S Ty /RO O i Ryt SGpledneor

pHARRaceiM &4l RbnpB&tibIPER &fanhdJMh'BF@%HIuh@ﬂ lfémnﬁsmpuaiys e
acidic, basic, zwitterionic, salt, hydrate or any

Symm @pramusmswnstahm,@athhgﬂ@sldmgmmgL SUPPOSHSAY.i HtEenbr m
th
o, By R LR AT 0 R o,

grhmuembpﬁéhatmgrpr&eed ﬂ&p«ab@fsaire&ehgésopadkhgd eapsul s r
mposi ti ons. The conposi tions can | nc ude an

SUémnéé@ ineligrgyudhe gblets epa copiaimbindersJubricagts, dibyeats, rologng
ng ?Héo géﬁtk Yt agff%eﬁgl ad %z{y%eerghterﬁx&'a{%'dqg EI}I'Q{VC the acid
arr er vertion pren carriers .

endiirot@Bhtsoffle stomeach z[hdphﬁbmdﬁ tHel raade allcdinp osnditi@Rf diee
ggnerally inert and make up the bulk of the
in

sl dumén rAlterpprivedy, thetablelscan be spaar-cappd ar fmeoatedywith a
wdPLdl M ﬁe%mxgac@lmc%g% 3& ngta's &H{s% fer{ng%gpﬁ@f

agoni s ' another e syhthetl ept’i de
dlamsrdﬁg agenas amd thetlike cmaxalopbe ombmoehwdamecpihe Phagoicetical
The target site can be a kappa receptor in the patient
CPoskipBf-ect in need of such treatment or preventative.
[0EId)l r}‘sxﬁ e?§ Hﬁﬁx‘d& RSRLhALE, &Qcﬂ%nuéﬁ%%@ageﬁ%%g sh&6&ePt or
agoni sts o e Invention are peripherally acting and
Lgthrimants iindlhide taker 1ynopddSn ahignesis medndtdakeiap stebiatcadteayic acid.
ffecI [ \‘{‘3 goses -31 WO 200@/235760 PCGT/ US20 /023858
pRMs BFlugR CMSTWﬁ@é%trP‘H’QFtO T phag AR NEtUngAgeRE
m@ﬁ‘Me @R@B 8%01 ANobAth mord¥RshanNce suitable as a
vehi for “delivery the synthetic peptide am de of
[00RB]i nVeentsedhereBu ldcaltﬂp@heamnmr edmsnsiratloarrq:fmrte administration
i ngl ude, hut are not ({led tgéls eri

ofJ a [‘):harmaéeutlcal composition accor ngtot nventlon to t¥1va s1te suchas an .
inflamed joint, that exhibits the painful and/or inflamed condition. Such local
application includes intrajoint, such as intra-articular application, via injection,
application via catheter or delivery as part of a biocompatible device. Thus, local
application refers to application to a discrete internal area of the body, such as, for

example, a joint, soft tissue area (such as muscle, tendon, ligaments, intraocular or

other fleshy internal areas), or other internal area of the body. In particular, as used
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(preferably pyrogen-free), saline, phosphate-buffered

sal ine (PBS), water/ethanol, water/glycerol,
WRAHWBLYPhi t ol , water/ pol yet hyl ene gl ycol, pr 85%@?@7/023%8
gl ycol, cetylstearyl alcohol, carboxynethylcellul ose,

corn starch, lactose, glucose, mcrocrystalline '
hegeih) lota) spplicatign eefers e sppliatens, thyg prgxidesubsiantialy riosystemic

T S B i S

cInPRERNE A 1sb, A9 hded heléiR, 1BEAPRERHDA Sihteh @RIl B
according to the invention can be fornulated as a

applications tadisdreisl arehs of thediody, taisisgehdrdhan thegariasdange body

oA R AL B B A0, o
[09¥207€ N sQRed hé@BinCtopidaPhplicaticierdreio 4ppRestiondoe the surface of

suppository, ointment, ‘cream |otion, gel, enulsion,
thg bpdy shchoas totheskimreyess mugpss dndrlips, which casbisl drenging part of

anul.es, ..opti.onal.l ressed.jnto tablets, or. |l ozenges
b &TagiRE buREittef S HEGDidsMhB ARFO B efisy SRR er
bddllsgies Topicat BdthMigtrabbm BLApplichtidd heAR e dictict EEHIAR of the
coloring agents, flavoring agents, wetting agents and

pheapaceatied cempesitomeacsgrding tothe inyventi¢rewil tigsueeswgh as plkin ot

of . the stomac nd dissolve in.the nore alkalin
R HEGR 3 6 COMKE 28 a1 i hr OR B P ey or
purp&sel BEYeRY, Sopichl apiflichtiGipFeférO 8 Afpliedtion tb MCRRLEEK M dckesdible
wat er -sol ubl'e film Pharmaceutically acceptable

baalyj susfaes, sychmsf fos ekamgplagbeskin (thdjoyise mmiegvgneayencoyeringicand

the |ik may al so be incorporated into the
R e A S e T T
pdr@Eul i) SlpRIAF SpplRhdditieferéCdppRefRiond ladpioViRN IS HEBSHBatially
Lubricants include talc, |Iycopodium magnesi um and

nesystemierdelivesy af @e seteverqompounds. in tin prgaant sompeSItians.
| e, SsuGr ni t.ol I tar nd. kaal i .
EAGERN G B Sros RS B iy S8 e BBl o
the PO IbBAEAEEms, [cBEEkE Hubheguas &l 1oef 6f the moded)| larynx, esophagus,
application or administration refers to adm nistration
brgpchyis piFachad Masal PaBRLes oYL ANddCtHBAHMEi ng to t he
i nt i .Sit. ; i 1Qi0fy .
(O0FLR" FR ploP adifistlalin B 4eltvEfhgicnt Bl AR leRla n soli
dS&saghfdrms,aluch apgipsalad, itabiets, ol pdededs ndrriajliquidtdossgedbrms such
intra-articular application, via injection, .
ASEFITS CATIRSnANS SHSREREVBE- oA PBIMODERI(S) 537 Praprcapiulaged in
sSAREOIRAL! REENEEVI FraclRerciRGRand BBRERACAORL SR
to applicatfon to a discrefe Internal area of the
glhoaby, lastosd) sa&gosef orannieod asrncle, ceHuljosd ort cellaloké dérivatives, ar ea
such as nuscl e, tendon, |iganents, intraocular oL
FIFSIIN $eRly, $ipArisracie) sediumsocharin Jpigu, MagResHaR cajpepte and
f . h i . . -
Rl R o RSl Sk ot 12,40 BB 00
deappble calor,aase, tstabilitpraviedeg saasitpntispetdign orotlser kinewn desirable

features are red iron oxide, silic‘a gel, sodium lauryl sulfate, titanium dioxide, edible
white ink and the like. Similar diluents can be used to make compressed tablets. Both
tablets and capsules can be manufactured as sustained release products to provide for
continuous release of medication over a period of hours. Compressed tablets can be
sugar 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
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delivery and/or system c administration of the active
ents in the present conpositions. Also, as
‘VﬂgP%%ﬁ7“$ocal application is intended to refepcygmzmwmzmss
applications to discrete areas of the body, that is,
other than the various |large body cavities (such as,
tofipgreasg PRGNS aceeRtang@ T@ fastdte drw Scsablbuy@md absagpiien, pegfdes of
00120 use ree [ fers to
s Tl B B hRlser BB Bl iy
prbtéelysl% ieAvirétaEnt offtheGtemaRd MdtRsds ﬂdhd:rﬁﬂﬁnéi ?pé}ﬁldle Rtabilitpand
any part of the body, including but not Timted to
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Bk P AN SHERA A RaiclRBhES R0 REARD:
Tmeﬁvuﬂt MGul Tavhér SyBienit 2031153/:&141 200psue, such as skin
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adm ni stration, an active ingredient can be

pheampcRuEE cBeWIng 8} d dosage fornms, such as capsul es,
[obi‘?_get Foor A8 J&R}{‘ﬂ?siénorg L u]gérigh&‘dg g&@%@??géﬁi Poid & Btor

[ixirs, syrups, an

agmmmmarlbe(fsﬂmdaed beacrosody) SEHeabmd“ddnosogelhalmﬂes a3 asHbeme
together with inactive ingredients and powdered
susgnded pPhase of the compoyndicefdbe instapt legeltww&hlelw capable of being

infR08 k8 the BRbAHESles &%{akéi scs%g&r S&@Llh&i RS GerdS1 11! rdlle\é @%as-

magnesi um st ear at e, T claci , I"'Um sacc
bdrat¢ wpenslmgmfehopjms@ﬁt}’mmmatpeuamobf thdrmstahkiaverfioan sy bd

di t.i.onal tive ingredjents that nmay be added to
praﬁwﬂde A ThretePe Abteu il RepBeE of &1 ST PRYeT AT Ao
oERRREL 1 pRPES NG o BFpo AU SR R i suspened

f eat ur es are red 1 ron oxide, SI [1ca gel, sodiumlau
insait drantlesr chirteagas) mhaithoraylbe d@meteldeby mtufﬂmondkora o mlm;r

delvg%:r B{I?x&rlnrgle][%[] Sgle %ﬁ@%@nﬁ@or&e& m elbvg{;r&a tlézhg ﬁnﬁ)rir%fc’o%? ‘iiract
ENBMHUrA6bd [ B87RG e ( BI90S & riehERS fvBIiIRTHE GDel R DRRVEHPier
for continuous release of nedication over a period of

SxstamsH: 2o, esd Rdehuan eeals(1892) b Ehanuygal. Toswvk Meashodsi | m
zfgﬁ E?gto mask any unpl easant taste and protect the
et”from the atnosphere, or enteric coated for

[09gR4Ct ITHE pﬂhﬁﬂld&&gialiéérﬂﬁbsit[bn*s BenRagtenfbRt&Shd fdpared in a
tract. Liquid dosage fornms for oral admnistration can

fosentagion seioibls fon gyssgmaicidelivesy.i sugh agfr instance by intravenous,

subcutaneous, 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
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WD 2008/057608 PCT/ US2007/ 023858 to increase patient
tance. To facilitate drug stability and
WQ&Q 06?? 08n, peptides of the invention can be PFE{US3YE({§23858
froma capsule after passing through the harsh
proteol yti c environnment of the stomach. Methods for
pa@dh@@mdnglffiue@i ¢rdelps<talbterluw1§h the formullasionpariddacal apelicabpra fo
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00123 For nasal adm nistration, the
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pmedrvaxmeysurﬁalctaet raadfm/eﬂswlyzmesaptmsameupqefmﬁbly having a high
SRR EsbRE Fofle bEEORAT P 590 e A lnion o

ophthalmic solutions at the eye surface. Such controlled release of the 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 intraocular sustained release devices. Such topical

compositions can include a buffered saline solution with or without liposomes.
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for instance, for topical, or iontophoretic delivery,
or_ for _transder nmal dellvery by a -34 WD 2008/ 057608
WOEHEIS2WE7/ 023858 patch coated, diffused or PCT/US2007/023858
mpregnated with the fornmulation, and | ocal
|ication to the joints, such as by intra-articular
[00 Tct meoqswmequcmoéﬁ@ﬂ&tmbwsﬁb&pepa%ﬁwmtrapms and gels
Cafliilénélé%ds folr] %pl€ (5rﬁﬁ1|lzg%?‘ls 8f&1 fk’lﬁha?é O%b'[l?@ grrneagggy hefugventlon

fof @éﬂlhﬂﬁ)@h&miohs aTE@ﬁq&BEls ﬂoﬁ’ﬁhlatx@xﬁsl sy 410 U@rﬂamllip@bdiﬁbsrfgr
hypoderm c tablets, sterile suspensions ready for

creai%@trpgmvmr ﬁﬁ the »syfh@wpephéfbm@pe C;srtwuéttlgew &pisalt o be
{
fogrﬁgdll $rgs nag\eM gellﬁ é\’% I d\{hg%c% ércﬁé&mgal rgt,e er &gg%lg%eslngtgrgfehiegce

andaRpaiH@eRtsof vivich i396¢ieey wnmmmﬂeatse orhﬁ: @ze -dempatibly by
i njection, infusion, or using inplantable punps. For
pharmaceutiem garrics circalsinelide a bigslgeiadable ﬁﬂ%@}lca?olymer

B R Lo P A MR8 T5s mar 18 seEIBE O

e mcro apsu prepar 1ons w con

pd]ﬂhaﬁfe@ I ARRSt beg), (pBly(ngﬁfc #lid)2dnd ﬂﬂlﬂla@tlﬂcaglg}cohc) acid.
ptide parenteral controlled delivery. Expert

Agilapnathadegraqusy forpuydatipns inghyge) bus nareeri% é\lﬁg@ﬂé@ |R91ﬁ’(ﬁﬂlydflde

e PRl ol R Rt e PR B VR

pcﬂi]hy@lxé)@lbd@ﬁiate ealeatd, pbiyorthddstee, anﬂ pohethydarixidaspayfigylgne
"Dr ug del i very technol ogies _are right on,

tefagﬁ@@{ate I'merg@:utgr dmplantapialy or wyjeckon ghsustagrpghrel epqymmosmons
thi 15013 QE Q@tﬁ@tﬁlﬁgﬂh?&ﬁ{de@f l%rlnvél{&%nQ fde lH%(ﬁ?%Hn%ntrol

provi rea auco or o

(rmaguig ﬁﬁh(ﬂ maéYthegaryehsPof mcr@qsqmnammguxaﬁmdrtha’eby a\ngdmg or an
ye of a patient in need thereof a therapeutically

reé\aql@&the\r@eﬁfﬁmwc%ﬂ)r@awﬁﬂh e¥scdul pehedsfer farmylatipg apde
dlg;gé\{]?lﬂ chalgllﬂg tn"r:@ﬂI Caﬁlltlsl dte Bﬁﬁltok&iein% dleat&ﬂr'y %%(,9579 to Schwartz

ere an eye-conpati
etphandwe BL8.7CHIS, Sdartd) Mi)”rlzbno a0l - IMstheds foa fdrynuling@pathalmic
contact .l ens or intraqcul ar_ i npl ant
e

mgdeatang in gontash enses e AipRsed RyEulseh avf @%uﬁgﬂsﬁ?%@%@ic drug
de{lﬁllele}ﬁlﬁﬁ)ugf‘n cBﬁl@ctSlé’rm:p q;tvé}tz? SRk 'O}ﬁzt%gl%é y o bzsual Science,

eye-conpat i bl e phar maceut carriers can i nclude
(2804 ) ALe2342 23dﬁt| m crobi al pr eservat ives, surfactants,

colyzers etc i s.known nthe ttht hi gh
(0881 PPERARES B sl By are ibarmofud g 4 fyidh, 2

suMBIeTBEL A OUIFRRE AL LBHLODSIARE ol £38nio ﬁdrtea@ﬂ(alr 2hyis et hie
fornmulation is often eS|gned to |nc ude t | owest

lopfdpbotetiv ®rop Bebvery atide BsupDebie Rew éétﬁdﬁrﬁ@u AQ04) or a dermis

eservative, surfa . and/ r VI er
S e A R e e e e T
AUPDVESDERY REV b63BIAN2004)  fueh sysrewﬁb{vﬁ it tHer28ad b GiséflFfor
retention of ophthalm¢ solutions at the eye surface.

ingweting dret trasisdasthat ddlivageofofrugsheAs 91nctnétanep0rp¢qyuqecae1d methods
ot Mk PGB R P8 A B0, SR8 o
ioRfphafebis |t@ﬁ§)9{§)te Phitsderniiy daliepy sﬁﬁkphaepﬁmtsb@swm S. Patent
6,313,092 and U.S. Patent 6,743,432.

[00129]  As used herein the terms “electrotransport”, “iontophoresis”, and
“iontophoretic” refer to the delivery through a body surface (e.g., skin or mucosa) of
one or more pharmaceutically active compounds by means of an applied

electromotive force to an agent containing reservoir. The compound may be
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bi odegr adabl e matrices, or intraocul ar sustai ned

rel ease devices. Such topical conpositions ca
WPREIKIREY8 buffered saline solution with or wi IPHE{HSZOWOBSSS

l'i posones. -35 WD 2008/ 057608 PCT/ US2007/ 023858
e£l00127] Aqueous pol ynmeric solutions, aqueous
iverod y ickaetyomigratione nkestrom@ncgle blgctc@mnmmm edy f@nbination
formul.ati synt het i dea
BB oGS 1Sy BesouPErS i Sl eBREC kRS R s
coﬁl%cméhaédm&tmgah@ze@ B5thévid) Th EBRs4ll nﬁéctfdb%mo% ephi ng
a reservoir of the synthetic peptide am de. Certain of

conmpeyad i @ tiasue resltgndiioa the rmslgmn@n gépelventiiz whichiibmeampound
pr e- cor neal ntion,w.thout copveni enc
s RrafPlane Rl e FbLE o i Gl e R IPE st
spBYiBs feRdRair] kK as R dnstaee Wolveal flGRlindueEd BRBledk&Rigration of
i nclude a blodegradable synthetlc pol ymer.

otBraawig spetids) élunngrtbcsﬁh@r@ra@m@bc«is&r@nwpﬁ@mé@mfO@s or

al&&z}qa s O’S‘Z‘FQE‘SH r’lgj%dyg?citcgre %B &? ¥he§ﬁ8na 10n of Qranylgnt?y ex1§:tmg pores in

th® @M(Amﬁelf&nqqs lay eQbdtfopors€iofl.” AfgldickirRRidY assisted transport of
bi odegr adabl e fornul ati ons i ncl ude, but are not

specias erddneagl: byg@pgzlflgamy@ or g]@eram.tmlué)ody surface (e.g., formation

e R T e R i

THR! ¥0ustd aegie appladdo B daipdyh@ ¢f-thx ind@hPabyitivny theems
terapht hal ate. I ntraocul ar inplantation or injection

“edsictrgiransapiiad ientophRsesisC né) yiontapberstict refer tp ) theideliyery of
R PRSRE O FI  d R0hBTRReGPhRl Y

pro&dsk 3DelabtedosIosiS S3) the daliderl o€ tilryeddiindhirgedhigents by
reduci ng the need for topical preparations. Useful

elegtrapernsiondd) therdeliveryiof @haas‘ai agentshyriae rembied Reocesses of

BB 3P ARRRo? ) B gl g e
ardll unch&{gémmgi:sltsfhy’rthé ooribinad prugesphdfiwtaomigiriedn aad i ons

in contact | enses are disclosed_by Gul sen and Chauhan,
elestrooppsis cElgctigirangport devigestasperaln el@eme&w efestigdas, both of

RS R8N ALt B S S B s of e

bddyaGreesievtlodeledal ledbthy aetiee drmdvaopeeatosd, is memlectdﬂv ifioen which

suitable for sa del i very, said device util|izipg,
the therapepte, agsoh &rf@gwgre@ P THe badye T h other plsgirossigalled e

cdaa'hgzg oPRIr @Ik trodd belVE S dRele B@é’trlcgﬂ(ﬁm@ﬂ-@ t}§§u g?H08ddP  In

rms penetrating surface (Prausnit
cdvjwrctne adthake paienils skisdbe nmctultl)s ugmbbltad\}tgw qonneou_dm obthegy

Deliv Rev 004 such as are, kno in the
els‘it’EOdF%‘%S%“eef‘g }ch}caF %G:&rd’%%‘&% F%%%‘é‘ﬁn}‘rﬁﬂ circuitry
ca%%le\bewmﬁfnu?gé{%m pisberbugt fr_mepReet devi ce and

hods of operation t ereo are disclosed in U S

[09&3(Hnt D}:pmdang Onon the eleoutsak dargernd thesepnafound to be delivered
t,r ans

iy S. ST B cePUCT o IndE ey Hegbene veqr Souhstestads
ThiisSif tﬁ’@&ﬁﬂﬁouﬁd (G8e &%%ported 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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[00129] As used herein the terns eIectrotransport
"iont ophoresis", and "iontophoretic" refer to th

WB&P‘?S(P@? 8t hrough a body surface (e.g., skin oPCma@aéﬂis
of one or nore pharmaceutically active conpounds by
means of an applied electronotive force to an agent

requiret aiesérmgir peseircadfithe Mespeatipagentithatly tobe ddiyew into the

08 PCT/. US2007/ 023858, del
0@ o SEHEERSIET B 461 SEOPORLRALE BRPUca AL% U SE e or
elMbuaRFBHMRY e R0 Fltobﬁfe%‘}ﬁxed%'r e&lehvaBRBRICE ohBfe & BorekRSiFed
referred to as el ectrohydrokinesis, electro
spedievecigents, Eacluelettanterasseaiblly isicotprised ofsamodearically conductive
ral, electroosnpsis of a co

eI FLiop Bt PN AR G Gt OSBRI Ao falia FRgoir

wEHRPWRGs plaBeCiAltoiabEWith &R ;ﬁtléﬁ%‘ﬂk‘in ofseltrB@raiRl susifhd Bbse
of electronotive force to the therapeutic species

deseritedin quseu CY.SaBatentr4, 3885529) ee, onedbum of reseryirisinge dpdrated
e ectro ation of r j.oni eci es.
ey efics Sl b PeyipelisdBin LR NRRSERera i gpe
c?ﬁd £319¢rt @S caf bé lﬁk%d%'fhl[bhrf@éérﬂﬁﬁéufn parecase itSsalts of the
ormation of transiently eX|st|n% pores in_ the skin,
pe@ng@cqmp@mﬂe df the imxentien attwasgrokibleond’ m;mgﬁ because water 1s
eI ect assi sted transport of e
§ ¥ RRC B L AT R BEftinRy BB ealPF BEE0ee
reﬁe@v&r antf @ERRIn For elebirdifinSSort, thd dyRtiekit Piptates ofth@Anvention
included in the term"el ectrotransport” as used
candedpmulat®eh wdth fhx anbertersetueh as ioappiviriagtantd or pesolvents other

tharé% r%s ;gff'l%’{?gﬁ{lé %gflg%?rg %@??gg ghd gﬂgopte% BRent Application
278 omt RR le&uyy Arteﬁleﬁveupﬂklﬂuetr et @l MBS $tradim cfah@w@ df the

agents by el ectromgration, (2) the dellvery

skitetchegaerhanienll v disgptadepriop ipdleessotensparedaliveysherethsough, for

del.i h d ts b
exéﬂ@&??sodp?g&é |on'\(I %P)a&tnﬁggggp?%e?;co?rgﬁar Sggna;en%/s by

[00k®1]coPRiiplRdalpy SaeRsie pepiide ahide thardrg watl iseitedfiod
el ectroosnosi s, and/or (5) the delivery of a_m xture

eletrosgRsRGECFan KR elgeet Ay g@é%g@ﬁh@r pigctreieangRatbilwe trough the
bc&{y ﬁﬁcc’e fthg Llfiﬁ gf Rmcgsra?t e %Bﬁipagelggﬁ oy&ﬁéﬂﬁﬁ kd test

ISpor evl ces g
peptide M@d@SwnMﬁchoﬁﬁnspm Ifh:lh chﬁﬁctﬁﬁﬂldsj egabyrotropinasleasing
electrical contact w't Sfortlon of the skjn_ of

herpene GocRumetreetdf-ele Ph@a’e e 41988 TS DR I dfRgiet al
P{?c]h rc5l%’e§ 48 $74- § | Sggt ﬂgﬁieférgﬁ@léﬂyoﬁﬁnspggglyx c_ﬂ]]ge

erapeuti c agen rver intot
depérenedalsegy 4 mdaberodlid ado bhia vigo urtterds ovellrkaibwnrin the art. In

el ectrode, serves to close t lectrical circui.t
vigrRreRibedstipg %oﬁynmnaan&%ﬁmﬁﬁgm OZﬁn\ﬂPEfHP't‘ﬁé RN {e-Lg

Lﬁﬁamcadsﬂe skin) Bbtiweeh theGfd &fd or%fd %ﬁHeﬂt@ oPhnt he

el ectrodes to a source o nergy, e.g., a
elbatdianyporefigk eedlyafithythd siratum (coumbmyl s1dmcpfahrt gkimpiece facing the

controllin rren assin hr ou, evi ce., .. )
adige sorpartsBe dh i sHinen o ks) SRt the RS ASE 0 B eliyeged is
pla&inA UBRtat Oy e thd &lrhtia] &finednt, 3Rd dRCHR! du¥ren€is bpSitedithe
anode or cathode may be the ‘active or donor el ectrode.

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-

-38—



Thus, if the conpound to be transported is positively

char g., the conpound exenplified in Exanple 1
Wﬂép‘@%ﬁm}?hen the positive electrode (the anodEF%SF?WOBSSS

be the active electrode and the negative el ectrode

4éthe cathode) wi || serve as the counter el ectrode,
3atandghe we of .1%4}?4 hailgsseskiay from hairless 10gaRSS OhENigR RIS,

RS BN (P P B

th@ugls hiigldss raf $Kin. UEPhblﬁn QidAh8dol. e44$887-0§@ 1992. Compounds of
El ectrotransport devices additionall %@ 37 WO

the pysntimriop g amdeyus Jonoplpre ggteliverygan Maveonce seiypisply.gro

ent that is to be

d%%#?&@p%gn*ﬁf%wﬂﬁé@%%%%%ﬁw ch drug reservoirs are

[001B2) € C Diter ueflharRdatiel aelivehedoadds @apl®f high Qelocity delivery
el ectrot ransEort device to provide a fixed

undemmyreetow ieteskin perRiragien wishauldhe pyecef 2 rsesél@i dgansdermal

defi¥9& An bgl"f}ﬁﬁro%(? 0181%“% iqﬁg}%ﬁ/ b Schg Qggjgf'cﬁ?rqlcgf xﬁtg cers
el et ca cenduct Ve - elee £ ng

softidieb edfertéd 10 iAfthd aﬁnw*cyehueamﬁ @undncv@” lileqWothpb@sdtitatiare
which in use is placed in contact with the patient's
adgumﬁteredeqlorrge\géh {hsi dryg Eidm serge eapgsBsedde §t€rtlieb@ae pign, prior to
ryg Q(%l%rlstx(aH()l% in o (#1535 1r{%re§§egth§ %%)m@a'i)ﬁltg f the%¥rgﬂugx{ coreum, and
servolr si'nce are easl er O nandl e

thexebly fiﬂﬁufeéf@t uﬂﬁntdabp%nbﬂrﬂlﬂnd)ffthd drag tioongtaihe ekia. COhéingdal
is one qui d solvent that can be used in such
pm@%@w@cﬁnhgncemﬁrﬁ somPPEda thag aferanacypyssangrsevganeselyitp dacilitate
dlﬁﬁﬂ?ﬁ) Epﬁjn% d?J éhrel\{éeﬂfdtlﬂﬂ c%@u?ﬁ@&vﬁ&héﬂyﬂ ﬁv@ngdsﬂ)n or an
par ecalse non-rrritatin

enelgrdebygn @rt&bbs smgh ps elecrrgeesmoont Seet fdp ek:wmple Mbglan VM et al.
hydrogel reservaqir and the S

Er&xaeeqdrle@tpab@%? feliveReof g HB’ H&qur@sgcms hyygan skin using
cHe RGN bR cer 3, bepﬁmkm%lsmd@ flux enhancers such
ionic surfactants or cosolvents other than water

[0()13& f Bharenaeeqiocal dddag‘e foPab tﬁmrtredal?a?imlﬁﬂﬁatanﬂnaudomea}m

Pat ent, gl i cati 473, %Pect yéIé o
SURPQSUPHEY, (€ ufﬁstaﬂ t%mt% r|83~v%mw(q egt. ROSYQFifs as used
hef&h &?emol@é bddi&s fos klsBrtioa b %éﬁ%&%ﬂﬂ%ﬁﬁh InYe1brSbHEH ﬁq)ody

prior to electrotransport delivery therethrough,
tempenapire redeas thgome iob ewbré phaomgcolSgica it or3haspgudizdly @cmms 1]

ingipieB PR R 1ORafh S0 e CpredhlybRostories
inPRas bise§8r Vdhid1Es ;ﬁid@fg%ﬁt@&ﬁa@ RARAKE nidlthg ﬁd"ﬁt‘b‘ﬂfﬂ{b stuBﬁosnorles

body surface (e.g., the skin or nucosa), e.dg.
Exsorples efbases incladeaengan butmdthee@pmapélpx glﬁ@rwgeﬂ\atmn gzwhowax
( h,ectr tran lﬁe 4uxr(§:ha act &rl St nd trielvcerides of
pp W%f't B’i“’ng el g FH{? R ‘EBP%eE“tS ¢ priglycerige
faft’ﬂ@élm S6inbina SR tHOVARAS bNes ¢ASARG B fied. (A¥ahfs tRdt raibe the
Phar macol Res. 48:175-82, 2003). Transder nmal

melltleg ot oémp@s‘ltorm incluglgsperanacets andt yxeReaial sngp@sltorles may
VO _ Or n vit

t hod

b HEPEE Slnet By i Rare Rodub bR PEHCRE RS e Sifbs o
typichlly @kighmbami %ﬂrtd) absut BB T a]&s @nd capdtleRioreadaver

skin) between the donor and receptor conpartnents of
adgginistration are manufactured using the same pharmaceutically acceptable
substance(s) and by the same methods as for formulations for oral administration.
[00134] Pharmaceutically acceptable carriers used in parenteral preparations
include aqueous vehicles, nonaqueous vehicles, antimicrobial agents, isotonic agents,

buffers, antioxidants, local anesthetics, suspending and dispersing agents, emulsifying
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el ectrotransport flux cell, with the stratun1corneum
side of the skin piece faC| ng the donor conpart
WR 7 ®3s0l ution or gel containing the drug ?GTG@ZOWOBSSS
delivered is placed in contact with the stratum
corneum and electric current is applied to
agehscsequeiseringanehelating pgsaes and othes iphersraseitiosneccepiable
Su:B)rtansder mal flux is calculated by sanpling the anmount
g in the receptor conpartment. Two successf ul
(00035 S ExdiResop agiiousivaficlkd Mmokde ssBhmahREide Por iajesne,t
drug delivery are the isolated skin flap nodel
R(ngenStsomoetforamecwramﬁm@l@nthwogﬁgqmwmtm gteplepyaterefor
i VQ
gt fedirats i il Rinesiz ol oR 5Prfe05 Noslgyequs mrenteral
véhidledacudd fﬁl@ SOt Va8 oB@IF( L§i28H3ddddB 85 0il 4&ame oil and
1993), and the use of isolated hairless skin from
peraauwlbséntnmmh@l agcntgan b@éﬁrw@gc Of @nggg@wﬁp@ceng@@ons must

I f f
bet z}%g{g Op%%t{%{? g{faﬁragg acft)%ge r e 8§'se cgﬁ{a%{%pso&'ﬁlch ¢
inPhiade PR&ERs orddesoB Aredfifials] Béhiyl Mmlﬂhﬁﬁolﬂftandl fethyl and

i nvention for transdernal |ontophoret|c dellvery can

prieaylep- bwtroxmenzcyp iaeigleptgrs, thmerogﬂabg@@llkﬁnmrrb@%%ie

facilitate th el.iver sef,
bospEeniRl 1o [sRye 480 ins R el AR Rl Hengose.
BAEEs ViRdlivde phodisatdArRISGWALE. Aﬂl(ﬂ(@&dnfs\/lﬁclﬁhé Sodeh ®isuiEfite ONocal
wi thout the use of a needle. Transdernmal delivery can

antpsthevigsrinclade prosaing hxdroiloride. Suepeading apg dispersipgeageits include

sl P TRHATEE o PERBBRY RSk Rlaloddat v

p&NinPIp§ireli@shea | Bamgsivgit agdm idEluge P@llyscbrbate GOET®3&E80). A
used to pretreat the s prior to

sequestering orohelakng pgend pﬁ@ﬁtai onp ﬁ‘&heaa?é)% @alpélp%%\mcmoyated
Pﬁirwgﬁeglé%glr%%rg{% gl?lg gﬁc aﬂﬁ al Bﬂ&r ?ﬁ%etﬂgl%}f% glgc&%d propylene

gl@b@lrfbﬂ@hter pRgtelile athioles andhe @H@n&b&dﬁ;@lﬂiw n@hydiblagicaliye
i nnocuous and serve nerely to facili tate di ffusion of

cqm@at@i%@H Py 2ddigian oh godiyp Rydroxidsy hdiashlopicadid cithg acid or

laefi‘ ye diffusion or an energy driven process such as
ectrotransport See, for exanple, Meidan VMet al.
[0BB6In C elthei aotiveoinlgeadéxnk magi bk iadminjistefed lallsapbncm:ner may be divided
hydr ochl or| de_across hun'%n skin usi ng ?m cal

ingéh P BIIBFI=OF STler dosepig-e Admipiateres aésnterze'é 9 limsparis)a
cé?l?l%'n Gt & aifnﬂaﬁ)ag efhfe‘?&HP“cfoH{rol'i&ﬁ‘e P Bagpgration

e rect suppositories, capsu es an ets
eriaomp&ayseh éoriml@fohe dtat alRee theel cosippuss idelovar g of asynuisetid peptide

‘\%{ an solid bodies for | rfio into[he rect.um
&FFe‘I"t’efB’PnéBf‘tSlé‘Ne%{tOVSbﬂ93“421&%;56?% Qfrexamples sevier) days to
weB&, FucHRSulli R RES bRGUARis tre@lsubdMRIRBEM bFﬁS’[ﬂah‘xuscularly

active ingredients” Pharnaceutically acceptab
agLiddvafor dlse eantinidetbaid y saeatlzhsesd ppoedetaymiinesl amqwt ofde

cofmpeinddn bt nns: e congfigk ButpimTal ordfipaue
p&QfH@%ﬂH&’é M8y bé BESRPIR aGotmula@dySRdrh C&ﬁﬁlﬁfrﬂgrbolymenc
mcl:?r:)ca%\gl?l)és 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 the age, weight and condition of the

patient or animal, as is known in the art. For any particular subject, specific dosage
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(pol yoxyet hyl ene gl ycol) and appropriate m xtures of

mono-, di- and triglycerides of fatty acids.
WS R ons of the various bases can al so bePGId{F2007/023858

Agents that raise the nelting point of suppositories

i ncl ude spermaceti and wax. Rectal sugg;sitories may

regierlleglgs @pab@@ﬂjéstfdwever thigne areorslangdp dhesindiyi | | nesd a0 thyy
S T R T L

ofaBETdHmaldtidhs. OThiR! thePBnRcHhaatioH dgétSYenbrihRr&R R exemﬁlary
e

pharmaceutical |y acceptable substance(s) and by t
ondpard anetniobiiended folimitdhaigope pPopracticsrof ghe¢laimed invention.

(OB A Fols s e e BB Bl B At o
profiRas i ahlyGhesSwitRUraAURALES naal for @8liverit AllipgspaRitidhs for

agents, isofonrc agents, buffers, antioxidants, |ocal
paserserahadmioistrakers e wyitiea)l yatetilelias pepro¢tingd agthetast, Illustratively,

. emul sifying -39 WD.2008/ 057608 PCT/ LUS2007/.023858 .

nfitonplt el et tFig SR BRSO e e denve

cdMFURB GEM dfEcRtily mdde oPhdhinGratiol SihanegRr ehb&islht a sterile
Exanpl es of aqueous vehicl es include sodium chloride

aqugpus gfjadlytsobmion oRByRgeRsiOLINRINIE thepctive materiabean be injected
i sotoni ¢ dextrose r 4] ' . Il e water for
o Tk g PG B o0 lsd PBBhR et < 2ol ution 1or
[00D3SIC ITRB phiveRREWRALSoRFIs&tne bAthe iNihtioh esn beddlived or
fixed oils of vegetable origin, cottonseed oil, corn
adgninistesedsigfravasiopslyngansdermally, wnsmupesally infrasaly. agent s
' cteri [ f i ! '
sl Bty IRl ey TRESE AR il cye)
THedrh s RioHe en BOMIninkesred fip ipedphylabid tietmphiestahdividuals
cresols, mercurials, benzyl alcohol, chlorobutanol,
sukiering froah @r a2 disaasaipiondipRideini ko sherepentie applications, a

. | _ . . .
pip I B8R prBEah KLU P Rhls eS8 soBRAF R0k .o
digdensé bodigordeBir iresmmoum ghffidéenptooiahibitt preaerd, @iaimediveate the

Ant i oxi dants include sodi um bi sul fiésﬁ?e ) Lo&gl
digense PHAISPIAEr. | A ARgRNLABRUSE asoRIPRishthis ivdelingd ahandi ng
“ ' i 6 i nclude sodium
t@%?%%@%%@é?lggﬁe hydr oxypropyl nethyl cel | ul ose
[068239] pdihgphayphgoyutical calopmsitidaswf giefipvamtjon ganbesadministmiad to a

Pol r bat 0 (Tween 80). A sequest ng or .
e {arAGOB AL O TIFBPAHUS BHEOSE Ao e bedE destrbsd e
AP, B BNALIRCTHE Hafing 268 bewsy Al Nalwees

et hyl al cohol, polyethylene glycol and propylene
dghestiohted or fewa tneammrils of éiee aweild mhesnahndhe mempidl cambdany
adj usted to a physjol ogical | conpatj bl e pH.b
PraROIE: RIS, <SF B {alper B Engsy RGP TP, the mammal
méay bé hg_elﬁ'&4 @nfYaniondalh, fhds a 10 d38LatTHRIgAGalvéqnammal such
i hgredient may be administered all at once, or may be
asth thiotteighbried horsa onawhew anifmad;reeffaite aniges exich as dHeow, a goat, a

adm nistered.at intervals of t
sheep or pig; or a' primate such as an ape, gort

lia[rgfang&tal%ﬁenalur, monkey or
chimpanzee. A suitable mammal for prophylaxis or treatment using the
pharmaceutical compositions of the invention is a human.

[00140] The pharmaceutical 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 to a mammal having a risk of contracting or developing a disease or
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control | ed rel ease forrrul ation. The term"controll ed
el ease fornulation” enconpasses fornulationg that

WQIZPW {#8 continuous delivery of a synthetic 68;5{1158@7/023858
am de of the |nvent| on to a subject over a period of

tinme, for exanp several days to. weeks. Such
conénmpmeeﬁblerba@/acaﬁatmm ﬁh%lfaéhpéep%@ﬁﬁiﬁﬁfed%‘é?%ﬁ%?f
copi oV RPN ot B1H Ry S oA R pHb A cal

conmpokifidns bbfhe QﬁveﬁM@ﬁ m‘cluﬁﬂe wiﬂlit&]t hﬁﬁﬁarlolh laggl cbﬁh&ﬁﬁfbat can be
formul ati on of synthetic peptide am de may be, for

angsligraiedby activeton Phtbe éfﬁPR?fORH‘PlG geC@em Anelpgige wfw?@fi}t@ns as

Lo e B e

livee CRIMRBIE enep'lﬁi‘tﬁlcCSQﬂd-‘lﬁﬁfe[ iafpeftBnsidn, ebema iRusTaess1stand @ldugoma.
active ompound is adjusted so that administration

[0p1 Al dérsa ahméalraéemb%maﬁb thetphamisesticat sompositians of ghe
1n$£r{c % can b %?%%mtgr%?%v Hf&ecglq ?ncﬁmietotﬁg o?%%re éﬂé%&raﬁ ic

tlono or ani nal,

uﬂﬂ§ or dd vaﬂfsysd@ﬁrak b@ﬂﬂo&ﬂlnﬁwbjt@ﬁﬂler §;ﬁ6ﬁls foafindbdsade
0 WD 2008/ 057608 PCT/ US2007/ 023858 _ regi nens can be

ar@dpmtse@tsmwowwn&ew@ﬁw& tihigamings. Arearminopbey
e ORY RSP OB or2h PR e e

(NSXIDs), and @nﬁetlc“s'hmany bhehich amesyhegistion effeuy e&thahé synoiietic
herein are exenplary only and are not intended to
paptige amides of §aVEsfioRr acti ce of the clai med invention.

[ob %37lsu¥£me Ugfoﬁdsdf?ﬁﬁ.\ldga\{/ﬂguﬂlﬂhtaﬁé ,ggge&hm% apfddgg?

€ or repac

aﬂﬂehbme dﬁremidﬁn& bﬁlprﬂﬁr&ﬁhlae fbiltorﬂbﬂno‘l/ ebyeind) donorphone
preparatjons for parenteral admnistratian 8
qusn@aam@escieéﬁrppr@pma@hpge gezacinee digmopphife diygrocodeine,

dih JirUﬁltogﬁg e%,? é)‘f\elaoﬂgmzft LIt | %e'ﬁxﬁﬁfoﬂpné)fethﬁhaﬁﬂlhé e

ueou cont al active
ethyilmt@mwhd ethghn@i)ﬁme,tetmphmedfenxaﬁylaﬂydrnccsbne,thydmmdrphone
[ rile aqueous or .oil solutlon

anot her enbodi t st .
ke_cs?l_)egug%enkqveﬁlegwgaylafeﬁpwgawelogfefwe oRgFElfGmepsrdine
(p'gﬁﬂé(?ﬁ@%&e ﬁ§in8 ble tnfbr@ﬂxﬂgl{ﬁ flfﬁ@ @gﬁé&@ﬁilde nalbuphme

gl ca ect. e phafnaceuti cal
nalorphos] mlicmnerphfnet treycodarendx yynorphoneh perdadocing genazocine,
adm ni stered |ntravenousl t rapsder nal

ly, . .
PliePapAiRS, @UFTTAIOS. TOBRA BTPRoX YPRES, TN} ghfentanil

tilidHd, %H!ﬁ@éih@rahbhraﬂlraé&l' y or topically (such as for
exanple to the eye). The conposi tions can be

[oaamm Qreread)oklunerploépiwhmmpn ISt m@mehtlomﬁnd/nmm dual S

Pt ovio Gy b il oo St aRETRG B FuoRit Koo,
Stféﬁri@?rﬁirﬁﬂlﬁé‘ ferfiad AU Jfa?éﬂxarpa&m Bl &4yRb8she! Q)g@th%ﬂ@ltﬁﬁts?'nthetlc

suffering froma i sease or disorder, in an anoun
peptide amidenaf th@mvnmcm, for tlpfr purpere, of armwapibidatase-sparing effect,

wg Zﬁsios sor foid {s't (ﬁl cg a(lde dab gl acgolrrpd 513e

iR 9P QosRof el §8ioid SHeqiEPL Bnae P B 55

effQ$E 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 expert clinical judgment, 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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[00139] The pharnmaceutical conpositions of the
i nvention can be admnistered to a mamml for
WH2BHHTH8t i ¢ or therapeutic purposes in any ofCIf}§2007/023858
above-described fornulations and delivery nodes. The
manmal can be any mammal, such as a donesticated or
agee pedxistimgiseaseopureant drug regimenaadpalentiatidsugrintaradtionsprios

of e o e P el (e Lo M i Biercn sy A o
CRRlcaPMah@AIPSERoAN EBlioRBMosabodys a dog or a cat; a

hi gh-val ue mammal such as a thoroughbred horse or a
(09344l arfamapbineids syiteblerfoned ministratiomwyith o bworperajiatintoghe

shee r pig; or. a {mate such as, an _ape orilla
PP otlngbiiom B e Entort theffis by 8 Finabis, such
adRRTRtant e tetRihg Bkt hiabioP(THC L of FEMC d&rivadivd, o8 a synthetic

phar maceuti cal conpositions of the invention is a
c4npebinoid] ooh4ae) forinstapea devgoenitadelh masanh ashilangndmenabapeor
Si r.}venti on can be adm nistered to a mammual having a
A'€&ase or condition treatable by activation of the

[003AFR Qiitabld anfi@gRakaits thAl Eamrbeaiol ad@liNistetddewith or incorporated
phar maceutical conpositions can be adm ni stered as

inte Bistphraraceetical eomperitians of evnyrntiansinglkdefor esmplactricyigic

r. devel opi a. di sease or. -41 W) 2008/ Q57608 ..

Rior PRI 69a8isBbRBERE oPliowmiirs. Sl o Biying  on
né¥iripthend apReApSMne] dbxEfia CRldVomipr SRiAS Sfypsital afiQdeprésk@iSsuch
that can be treated or prevented by adm nistration of
ag HBopiIeHaepiptilinaltrazednmsoyproping af vemlafaxmgesrptonin-specific

i W T hout L 1T e} y j L n be
BB By s B Bl P e PR SR bl o
fleSQATIAY; notepalephiimgsfeoitit re@iaid inRibRoBSuclP® lboxetine; or dual-

i nflammation, pruritis, hyponatrem a, hypokal em a,
agtiongatdenyesspris pychraginefazedonejapd migazapHssi s, nephroti c

0 . | K K .
(NI SabNAGTA RO SR MR g
thelphameae utidat admpasigias iof tienaveaitioh hacludéa ¥entduasleptan fdre
co-adm ni stered with or can include one or, nore other

et e fetmroune it R eepagHne e eRIATGAZORISE LYY lieh #ot
dgrhplirﬁ eqle,t Re@LiIBSanRR, %\@%IBT}@@P& iH@é,QI'?ieﬁhgl erazine, ziprasidone,

pressants, anticonvul sants, neuro t1cs,
zatapinkli cddzapine pchlorprearirien aq@inephenazimay; tarphxaiagine, didorpfotiixene,
channel Rl ocki ng agepts, non- teroir&}a?l ) ) )
fluphenazing.| a¥apico Ppsgidig e, n OBS) PRI d U Pippzide, many
Erapbth b h Bhs ithioriifzi ,fﬂﬁsfh'ﬁ/@nw iflfSpes¥Amdiet i c
p%eg%ge Fy 'egcez&gflrdt he’ ?n\r/lentul?{)n. (13014’2f1 Sﬁll) t ait?)lltl e
trdhipoordazing, palaugerons) driypanozitle, mutesibpioe, melpérent, aermbxipride,
| phapr odi ne ani |l erjdine, brenmazocjine, . .
helgiRbrsRITHene B RiRGrseindpls P e doRs grisesids:
pREKIHIRARTLAE histRXERQPT OpoXyphene, ~dezoci ne,
di anor phi ne, di hydrocodei ne, di hydronor phi ne,
[M14TE noAnticaneylsatitpiush ae pesnobakale phinytingirimidenst, azi ne,
c%g.%'%z‘éeg{i%ﬁgtﬁbﬂ%p@tﬁ{}%ﬂ"g{@?é 0orcit 2GRN Darrke Rfiaee,
gabapentin, levetiracetam, oxcarbazepine, remacemide, tiagabine, and topiramate can
also usefully be incorporated into the pharmaceutical compositions of the invention.
[00148] Muscle relaxants such as methocarbamol, orphenadrine, carisoprodol,
meprobamate, chlorphenesin carbamate, diazepam, chlordiazepoxide and .
chlorzoxazone; anti-migraine agents such as sumitriptan, analeptics such as caffeiné,

methylphenidate, amphetamine and modafinil; antihistamines such as
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ket obem done, | evonethadyl, |evorphanol, | ofentani

| operam de, neperidine (pethidine), nmeptazinol
WREDHARENE  nor phi ne, mor phi ne- 6- gl ucur oni de, PCT/US2007/023858

nal buphi ne, nal or phi ne, ni conor phi ne, oxycodone,

oxynor phone, pentazoci ne, phenazocine, phenoperidine,
chiorphenizamiiag cypyobentading, pmrnﬁba@m]@}@yrﬂ@mnﬁeaﬁt\mﬂ as,

suf ent a til] n
TR O s AR o SO, BoRGuning, b GO0 one,
pre@ri§6Ma) kartis o, aehntihaE6ne, pEbahRbAE, AR dridtagdhe Adlotpdsel, d

with substanti al agoni st act|V|ty at the nu op|0|d

clﬁm@@lpm,,desw@q; dQ%DXFm‘Ptp?ﬂnﬂedlﬂO@m@nQPOCIW@I@% foppnotide,

Afon FRARR Ao Pl o n OB gD RS

mgﬁ%@s&féabteﬂﬂxcﬁfbﬁ@cﬁnd trl‘dﬂ:@frﬁldna Raflgse b@ﬁncbﬂfbrﬁéﬁ igd Gled
is reduced to mnimze comon mu opioid side effects,

plpammte@ucaircpylppﬁtl@tpﬂ ofithe imyeMonpat i ents. Such side

clu nstl atl 0 aus m ti.ng,.
OB do nte oy SR ARl B R 0oy PE i Bpmgonme
blBEME adarbamémﬁé @B cohiAly wed af ihe rﬂreamdmc epidifu¥ Sarrhythmia,
I mpai rment, urinary retention, biliary spasm
isehemie plgoke W@@llmb’@ail be re-administerefl »itheos incprporated énte then
Of tn(Pe%tlr ducegSI g(l, glé/g@?oes /%lﬁe e{nfvgﬁlhgf( 0 dhmon calcium

10ﬁ hﬁﬁrﬂfét Blbbl&trs G;ﬁchﬁs il&ﬁlouﬁ@rch@ W0 By usdd, 64 deﬁn an@@om{sbf dse
patient char acteristics such as pai n i ntensi

iop ghamaet assqciatpwithabe dYBHgeeruyeh oy ke2Bass T}ﬁ&gfexs evidence
thgt a%)féa%{ %orxllge c%‘ th&2 151 cha%él%rlléckg{suc%n H?&h"?te Nk apgag g%h‘eél of

eractions, rror reatne COITES

thB &bp;ﬁrﬁgoﬁfseirﬂ @eeBy fdﬂh@élﬂlfe@bye relyhirédfdr REfs@ive pafa. reli¢faiSee
dinical Munual, Second Edition, Msby, 1999). [00144]

focnstanee. W aegsetal 2009, Baidid: %lmgﬂﬂ stration with or
[O‘OEﬁﬂr p%&ﬁ%ﬁl?'ﬁﬂﬁ[ﬁ)@ 5%}%&%@@ ur a‘%‘hﬁ&lndg Qs 1hﬁ£}%wg{ory

nventi on, I'ncl annabi n0|

arfiforfanalgedic hahds, thtaeéarnadwﬁrmams&badwith ()ﬂild&)rporatedanf&dﬁe
derivative, or a synthetic  cannabinoid, such as, for
phas@acaykigal CORPESEART %fdbfr invaRfiqnaelude byt asmet Limitedteangar

mgfe of SR H l%&r_lré% i eﬁ@lr f %btoi‘phcea&&‘%ﬁ"x%m ﬁﬁﬂ%§etbﬁ%5mﬁf’é”

e co-adm ni ncorporate Into
mptiafenammrtcilct atefaranposcitlj mﬁsmnf adidarylace@in icidlerivatoles shech as

for exanple, tricyclic .  anti essant uch .as
a‘iemeﬁﬁcé{‘rﬁ“ enaa,ecgpra ?H‘n@‘)p‘farcr&‘l Bﬁf aB&B?‘b |f?ﬂ°§ﬂr?‘he
feld 'bEl!'c'agdefénﬂQzac Ei{nll%ﬁéﬁll '1&9@ Qpl‘(ﬁﬁkélac Z?ﬂﬁ'lazmlc acid,

cl om pram ne; pi cal anti de réssants such as
namma,mmmetawapr mtog]ulrmmcnt Isalzmiaonm,raxbuﬂp rang tadmetimragdylbutyric
ot.oni n-specific reu hi bi.tors

venl af axi ne;
oo s 8¢ P RL Ry BB RIS SHE Br am
cIRRflad, kASRIAThRRindRRIRL LYBRISibATE uSRSfHAibvet SHM AMfcloxic

inhibitors such as reboxetine; or dual- action
acaduqanm@ﬁeesfsamnrefesuﬂlhnmpm&naﬂm@mfen,awrmwn &Xaponie,
phenylalkanoic acid derivatives such as flurbiprofen, piketoprofen, pirprofen,
pranoprofen, protizinic acid and tiaprofenic acid; pyranocarboxylic acids such as
etodolac; pyrazoles such as mepirizole; pyrazolones such as clofezone, feprazone,
mofebutazone, oxyphinbutazone, phenylbutazone, phenyl pyrazolidininones,
suxibuzone and thiazolinobutazone; salicylic acid derivatives such as aspirin,

bromosaligenin, diflusinal, fendosal, glycol salicylate, mesalamine, 1-naphthyl

salicylate, magnesium salicylate, olsalazine and salicylamide, salsalate, and
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[00146] Suitable neuroleptics that can be
co-adm ni stered with or incorporated into the

WERAIAREY8t i cal conpositions of the invention, PCRAS3YE/023858
any neuroleptic, for exanple, a conmpound mnth D2
dopami ne receptor antagonist activity such as

sulfesnhaziney griagingrerhos pwjsies Aicheas dlr@v@mn lmm¢man<%mrqdulcrairrd@thers

sk Ao RE LR Ois lEh A e BB s iGAE 3 inino 4
hyahb:3bR g@&:ﬁb?ﬁeﬂxﬂlxetﬁdeu@&ﬁlﬁi’dd B&oldrﬁé@@th@@ones cromolyn

nmesori dazi ne, nolindone perphena2|ne p|n02|de
dlfﬁnp@macd@t dizazab hyilf@ﬁml@rpp@nazm@@nethm@rlqetm_@fﬁ@ and its active

thlxe 2|ne,
B o banap HEMGREE s endiertPhAFREN Rminoatil
este@ﬁ@ﬁ(ﬂnpédpﬂenollmmmﬂrdedlohuve& | el 6RB thimebia e EMigbRin,
sertindol e, ziprasidone, am sulpride,
oxseenspl, oxazoledarivativesnparamylioe Hpifoxiae, 2-absdtped-4, 6-di-tertiary-

R e S T R

(cyab@x@eﬁaseql)dnhlwt@@kmh weeléc@ktbasf&bﬁcoxls abapenti n,
evetiracetam oxcarbazepi ne, remacem de, tlagablne

[0%3 ]t o Suitatrie duiretion tha cambeieasadminystayed withor prspEnosated mtthe
oG REGHA B8} oE REPRRLR Pl RS PUE i Bors of

ca@lﬁdﬁ'@ﬁlﬂ@'ﬂta@@ sutihd Fenprodalide, diTBRIgHeANMAIER, and methazolamide;
chl or phenesi n carbamate, di azepam chl ordi azepoxi de

OSHIIC dIEFSz BHCAAS r%yceamlﬁosmtgdeama@na@lemdsur%dnhlhéors of Na'-

KSR Ao PAIRIHE g HEllng Sy FALLRLO o furosemide,

bundtaids tedic Ak s0id; forsémidé 2axoVi¥mhide Qﬂx‘e%f{(ﬁﬂ 8nd tripamide;
PCT/ US2007/ 023858 chl or pheni ram ne, cyprohept adi ne,
inpibgRE AN 1 W%Wli"?ﬁﬁ? sl thipzidglike digtics), such as

b%ﬁ[&ﬂuﬂ%ﬁﬁﬁixﬁé %ﬁhﬁ(‘é{r Ozfi‘l% ﬁ%%%ll&[)l%% régﬁgf}]%r’nethamde,

corti’sone,
mehitlothiaride, ﬁew&ﬁmdtﬁaﬁnhﬁ)mﬁﬂﬁshﬁdes oh\lenhaalldbhe ned @ onids,
cl obet asol cl ocortrol one, desoni de, desoxi netasone,

mghofazgne, 8B guinpihagrnien¥idy Meadditiqpe ghiyigryel renal epithelial Na*
f I
cHan e AP R e AHETRRAE, ohb AR P neraloconticoid
repeeaini(ddodrerbee amagbriists)asuch Ao Ispnrmlolmmnaj @arenene, potassium
i ncor ted into t pha nmaceuti c Ltions of
Canfop V%‘ﬁ]t enc[“@o‘!E’@]‘ tPS"ﬁ Ehalf 02? é‘g‘ﬁggﬁiaégﬁf%
dlﬁl‘é‘ﬁb a@ne EﬂB%dlﬂr%B@lg ‘Eﬁafortrﬁlﬁatﬁﬂlddnﬁmr e8! r&dmﬂgmzﬁion of a loop or

car bamazepi ne, as commonly used
thtazwtdwntlc wigethenwith lasyntactndngﬁphde amide; czfahmnmvmtsmrfokéle

P AGs ER R (i S Rt difes R ecdossaf B loop

ort tARzidR \IAREHER redNcb @t RtdiMBleYind&Nirel WaRG FbibhiRth, aﬁ@b&w&mor
i on channel bl ockers, such as ziconotide, can al so

redg@dlypagatmam@aﬂ)smgh@mmm of c@rgesthfa;m@eltt failure, as well as
ssoci.at.ed et am.n

ofRREiRY SBodlibdh. khtie HCeuss i R tuig RuSlioR and BoARie
sdélli'lﬁﬂ BElandd QRikEBSbenficiBbPatidhtdn hB&I RBRbEeSdeR ’f REFokds et

al. Dlsorders of sodium balance Brit. Med. J. 2006;332:702-705.
[00152] The kappa opioid receptor-associated hyponatremia can be any disease or
condition where hyponatremia (low sodium condition) is present, e.g.,in humans,

when the sodium concentration in the plasma falls below 135 mmol/L, an abnormality
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the kappa agoni st and thereby reduce the dose required
for affective pain relief. See for instance,
WQ2008/03¢88, Pain 84: 271-81. [00150] Suitable RSNU%%“WO”SSS
or other non-opioid conmpounds with anti-inflammatory
and/ or anal gesic activity, that can be co-adm nistered
thatjcan oeeur jim selapion af, drPrE Aeauently, smmml@emn efapther medical

cop?{tﬁ%ﬁsz 8tr %1so A g%rge%&eng%% l\éls%?ﬁt r'n?(;i;‘ 8atnogl:s HE ?baleo gaungOdl r%tdeplenon.
[oerssgoawﬂuﬁnémmdurﬁems €b-flefiulatibh uﬁ@/ofs@&bufamstratlon of a
enanat e mecl of enam ¢ acid, nmefananic acid,
potdssiummineriag diwretio; 94ga@enmeraa@pmca& TegepionAREAZenish sheh as
acin i cl-af enac,
soteRUrp s Sher P paehd TR Ay HRpHE pmfte Bt P

inGntieAN®E 8fei plirpdse X eRMfing h@é@é@d aése ofeiit @éta@slamagphﬂng
naprOX|n oxaneta0|ne prog uneta0|n sullndac

digretie, arrﬁecn@n almldqsg ofreaid dlur%noyls Frduged to minimige Huparkalemiacey

en arboxylic acids
mé%&ﬂnc e ]ISi d h cp a%lggtts g’l gtnc g%&r{gr i di ne.
[08154] Pr DPpAtiEfarehisbdit@enty,ahd m@u ?Bpt&fe dmidbofi the indehtibn
carprofen, fenoprofen, flunoxapro i bupr of en,
exhiiipr lora hasting dwratien af actlgn éﬂlyn admansjﬁr@da@ﬂ@rquaav irglengant
such as urb rofen
dos?s in d/zv A fPlé)rr] mspr Ce,i1] Iscr>]r|n§:J aC| hb sg nﬁ;e@ﬁde ar(rjudes of the

infPotitidA Mhith Raxymibtered o & nasnifdl aﬁ& doﬁ &@th&g of ez alhetic
such as nepirizol e; pyrazolones such as cl of ezone,

Peplge ARtseanaintyis as hepsbatont0% of Pk HBn sHiaey in a kappa opioid
re BRI AR IS,y RPN RS AR bR B rair St uzone

azone, acl eriva IVGS

ensbidimésgs als@synm,nc pb?tﬁkf&ﬁﬂﬂegﬁ‘ﬂhtﬂ invehtidnushéhddministered to a
f endosal ﬁé | ate, nmesal am ne, 1-naphthyl
magakg) aeéOée 0 éﬁ%&’l‘& ﬁf 5|smb1=t&t Reptide amideAngiBtagny east about

Z
SRk s B §icaob RGP oBp el PR RAE RSN 3 houss pos
admiaitrasond rihei mamnurrsefchmm apedatonaly defamadais hiey Isighesutetvel of
s 8-acetam proi c ac d, acetam noph
eflicagy detspined don o BhPACUIaY karp gpipid wente&@ml%m assayfey all
gg[qsggqgsrté(pe bendazac, bucol one, carbazones, cronolyn,
enpi ram de, dit azoI , hydr oxychl oroqui ne,
[0D 18R] e fiheatain exhbd)cbmemtfsethe ayrdhéticpeptidé apidesref thbadventon

6- met h 2- ht h |
WL BUBHEr G HUHITUA: Ssbe L0 b elsE BRLHOR eostabettdiid
ofdREN Mk ﬁéacy%@@% lggﬁﬁt  adtlifR&Atidndan sf?lrl 8feELMbodiments, the

oxacepro oxazol e Ivat i ves, paranyline, pifoxine,
S)@theub pepttdetamidek of Bhedinvergoni vehep-admlnlstered to a mammal at a dose of

-S- h dro 1 i nes, pr.Qoquazo and
0.0 Siefke Sttt Sikast 3o DI Ryl 5P R Rg R Gost
acﬁﬁiﬁﬁtrﬁ@orfl e[h%@ﬁﬂﬁh ReteE eﬁl%ﬁﬁféhtsbthe syﬂ{hetﬁ@&}y’é&é a1§‘1’de§ bl
diuretics that can be co-adm nistered wit

mmwnpmeataémlmsﬂe@dtthe mq@maalrm@ dgsa o). 1 mgé@rnamtamngt ledst
f ar, exa GI bi tors of

{
ool EE Mt sBEa LG S0 SR B
[0d156)! orTRB @rﬁ%ﬂl&?fnrﬁh@ﬁpt@ﬂd@@é letBddS treating or preventing a kappa

opioid receptor-associated disease or condition in a mammal, wherein the method
includes administering to the mammal a composition containing an effective amount
of a synthetic peptide amide of the invention. The mammal can be any mammal, such
as a domesticated or feral mammal, or even a wild mammal. Alternatively, the

mammal can be a primate, an ungulate, a canine or a feline. For instance, and without
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osnotic diuretics, such as glycerin, isosorbide,
manni tol , and urea; inhibitors of Na+- K+-2Cl-s ort
WO 288858%r et i cs or hi gh-ceiling diuretics), SEE%TE@WOBSSS
furosem de, bunetanide, ethacrynic acid, torsem de,
axosem de, piretanjde, and tripamde; inhibitors of
lingation, thegammak may be aPPlRs CAP@aIAN 32imAb Ukl agd ighrvialis) |

o, TP PR A8 s con.

gdiebfshéép)éﬂplgtzdrd%rlrﬁmé yddhlaaan dpe ot mbﬁlkdyo "Mehé pazicalar aspect,
chl orthal i done, indapam de, netol azone, and

thqmaﬁ@mia&@)h@maland in addition, inhibit or s of renal

OB IR PR A S s o

orfe@sTORIiA4ry skitll i€l A ﬁ{ OF& iasthi@ ot Sff&}ive ambtintagan be determmed
spi ronol act one, canrenone, potassium canrenoate, and

aSé}ﬂ%ﬁ&ﬂwh@UffmﬁmﬁO PreygRitdiée (realrakagpa ipceptar asspeiaigd disease or
K-S

COé‘lglt lPrulf mmlﬂ ,é;( Cr%atl er@%?e%tlog F{nourﬁ Jnay ! bﬁ determmed as

O anar er o= adm ars I On
art ith@ it Seffidiedt ©tdpprdxdeisre gy E@otcbn@naynisert arﬁarmﬁmt Bw:fﬁcwnt to
am de of the invention for the purpose of a | oop, or
apPRYXATRESWAIOn thees BMgHeBUBIDAPPRIGfier qreyen agi Fea tﬁn%srfée ECso
f [ el
cdiBEtPon F BB Ay AL B i B e o BE MG P e
wheé&e desbddy fluidisrig diract appoditicitoarthiget tisshisucipad the symivial
ﬂ@éﬁ%eStlve heart failure, as well as other nedical

RR préhgleﬂn@mélrbbe@afsﬁUﬁ@rlea Eomy thgumatopd @hritisn and
i
ORFSIT 1 OSSR e SR B RESgl .
pHarmacedecas comp Sﬂdbllu fhabﬁichideﬁarﬁeﬂfdcnv%ﬂhounk of 2Gmthetic peptide
332: 702-705. 00152L The kappa opioi d
arpidg @b therinvention pad 8 ahsrserticalypecepRhlesacipipnt gy srgte Ipone

asgg&dfhg ?RM%MW@%&[&%& &és%"ﬁ/ﬁ@xghy P%Jﬁf?i@ Adid PP thé S

ineemtivarih aatmonnt effectiee (@l teeator fraldns atkepmvopldil receptorlassoaiated
abnormality -45 \g 2008/ 057608 PCT/ US20Q7/.023858 . t hat
cQgHIGIIR drmd i S1Ch S 3 ugjan. i protheragprshtheykappi opjoid
re‘E _1sSEdikieR C(?x{dn%rhﬁ alE fHrG@ matfodn I’lh? em8ViledS, tdssis or
nsequence of usi ng nedlcatlons t can cause sodi um
glde| on. [00153] A further errbodl rrent i's

| at d/ d trat
o859 Th o pabedigens e s Eatetss cinetiioR af dprsntiona
fur@ELREREe AoHAF NS bf 1RYBIoWg cd Eb&ﬁﬁl AC5PIBR), @ tannabinoid,

epl erenone, together with a synthetic peptide am de of
art argidepreesani, an antieomvulsantpungoeleptad, a@naiﬂostn@lda an éetuchweinel

blagaBe Geerd B fnfirsantdl Sha asiden SRR RES o " 1"
[00Y 66T KFnaAhRelical BEhAORNANG R ilhdeS syRtHtic Iphﬁhd%%ﬂl&@bﬁthe
wi th hepatic cirrhosis. [00154] In particula

mefnmm aném;ﬁlannmuswlwmcqp@ah&mhlde oamrderscaof’oetun@d to treat or
ntion stin of ;,.acti
P onft o Shantiviel ekePap BRbISr R0 PP R Ekes

disSrd¥is\6? coffifionsNSt ance, i n sone enbodlnents t he

synthetic peptide am des of the
[00161] The kappa opioid receptor-associated disease, disorders or condition

preventable or treatable with the synthetic peptide amides of the invention can be any
kappa opioid receptor-associated condition, including but not limited to acute or
chronic pain, inflammation, pruritis, hyponatremia, edema, ileus, tussis and glaucoma.

For instance, the kappa opioid receptor-associated pain can be neuropathic pain,
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i nventi on when admnistered to a manmal at a dose of 3
/ kg of the synthetic peptide am de naintain _at | east
Wrgrgg SE®8 of maxi mum ef ficacy in a kappa opi of§T/US2007/023858
recept or - dependent assay at 3 hours post
adm nistration. In certain other enbodinents, the
sogatic Ipeini, visperplt padfeorgutahesuspain. (fomerdisaas¢sodisoders, or conditions

adm ni stered to na | at a dose of 0.1 Lk f
arf RSO M mofBen B0 1 L PRl 7 PANSRETH BB lave any
or 61 e urBp%thiR! SoRAtd, GREMal, AndclktARidas Pith @bponents, depending
recept or -dependent assay at 3 hours post

upmarthefype and exsent of isergicak progedusé nploygd.i s operational |y

j.ned.,as the hi.ghest |level.of . efficacy determ ned
(PRGN g Gpeame "episs Semeisfed ipBempaly lph n,
infadMardr dishde or 281MHISH chRRig But A Bkl tb HinGaf$, Fhéiimatoid
enbodi neénts, the synthetic peptide am des of the .
arthritie eriosynowiise huraifisi tehdonatis daterel epieandprtis, adhesivéapsuditis,

.1 [.kg maintain at | east .about 75% of Xi
ooty ety ol ypmat S L Ry bt (R D)
iraBRboMEPOFHIARGIY ABSY,MRulaf TfahithdtlonPSid idflamiaties oPf

the invention when adm nistered to a manmal at a dose
awdimmure infjdrkopatien.nt ai n at | east about 90% of maxi mum
j.ca t 3 hours post admnistration. In certai.n -
0B85 e Sapmeite FeRRte Rt e aEgidifspge or
cdnaitRtsubRadVisH IndtibeNo &l £1pR6hitiD e 2., KBS RtedaVittecsipatetivftis,
0.1 ng/ kg nmaintain at |east about 95% of maxi mum
otggfcf prumiss pauritistassasidteslivsh podstagelranal disgase, ivhere maay p@jents
The inveption . further oyl des thod .of, Lreat. I
arg PSSRy RgneY alipy St dorice SRS gy ing By Bliary
ciftho$i§Rfltirdhepitid dhofesBRTHR preghhiesyStttohib @horesth@dliver Aesebde s
adm ni steri n% to the mammal a conposition containing

urgmia adignani shelesiasis, jawdicg, a3 welhay deempioingiept candidensgiich as
he i .j.Qn. 3 .. . .
e LS R R L

vedh tihBiRplaved, Yichdrhemplea iEdnicd pddecudospyr (o8 thyrd@oxicosis, tinea

ungul ate, a canine or a feline. For instance, and

peslis, HBisariasaligs. Yg18itis6 ReU Prysitty assyined Wit dsmorrhoids and .as
. . r .

w2 bk Sl ph s TRl BTecR oo by Hac AL Rdced
piukigs.oughbred or show animal; a farmanimal, such as a

cCoOw, a goat, a sheep or pig;.or_a primte such as an
(0936410, T?f@rkﬁem onipnd gereppparassasited edgagaan be apy,gdematops disease

. . f H
or SpBiBH TR ot Rt ek Bl 8 U TRA Hepfi et oro
syodchmaofyingpgiropridteaantidiurati¢ horreme i(ABDIDseagtian ef f ecti ve

nt can be determ ned as.a dosage unit suffjcient

tq%EE%r eViiG<appa QRIC f@%pf%-aﬁ%oﬁ&aed?@%%% eags@asaie%ase or
cSHanRRSRcIRbing SN bt liffled PosiloBeraBI @ Abus d?‘logﬁ)‘i(ﬂﬁ{dw@d Bowel

the effective anount nay be determ ned as an anpunt

dysfifirffationent to approxi mate the EC50 concentration or an

[O%r{g nt ’lshlélszfai)gz{ gp%idtrgceptor-associated neuropathic pain can be any

neuropathic pain, such as, for instance, trigeminal neuralgia, diabetic pain, viral pain
such as herpes zoster-associated pain, chemotherapy-induced pain, nerve-encroaching
metastatic cancer pain, neuropathic pain associated with traumatic injury and surgical
procedures, as well as variants of headache pain that are thought to have a neuropathic

component, e.g., migraine.
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approxinate two or three tines or up to about five or
ven about ten tinmes the EC50 concentration in
Wpﬁgqsgagq%, cally relevant body fluid of the mmwszqog/pmsss
i nstance, where the body fluid is in direct
osition to a target tissue, such as the synovi a
(06 tf?]d Keppaopipidtassecaatedpain alsp inclydes ogwar pain.feeg.i fojowingm

phgfﬁ{ega fﬁlveqbegfg)tt élléltygﬁ%igéoo%%?a? Laceﬁtlglq r&%?ﬁbpﬁ%tu}e Ehemical

nven

burty) 8618 @B ds foal or GRTIRREL bit BBodidtad withCohjdactivais, bfrealtulyess,
amount of the synthetic peptide anm de of the

sclenivierapisslerisindsclerghesativiackarpésaantey ophsbal priaus) r@teés&mabk@rhtﬂtls

{
acfl e rhtponhoffiiuis SREE SiiL RIS OBGR hbi@mor.
pddﬁ%%ﬁ&”ﬁ&hbﬂma@qﬁﬂﬁgnt effectlve to treat or prevent a
%m oi d receptor-associated condition in a
[%b&ial appaopiais-asseniatechpain alsarralides throplerain, PRBICKRPYa
asi;cgclqu%cﬂ,n_h{l 1%?210 ?taryscf’ oﬁitl%tng ué?P Qsd+l ergic rlklﬁltgaécﬂte bronchitis, the

edena ussis or

coRraeIC 1@, coh&@tllﬂgérs | Héq&@ SirgpIeo dirﬁlﬁ@dlorish fEotidus RRAsHicladkis,
conposi tion of the invention further jncludes one or

infleenga daryngeal Candepicwg lagngpitibrigyte ngarogpingiudreragive gingivitis,

oRPERLRRL. RGP 8L g SRR,

Mkaﬁkmﬁgoagﬂng or a non-steroidal anti-inflammtory
dru (NSAI D) . %00160] Phar maceuti cal conpositions that
(00169 udén additjon, émpacom@étrmetoaﬁméla&ﬂd Rapecan; he\asthritig gain,

klaﬁ] % sDorR: ﬂhgﬁ&%{:r &{ éal?s?o%%p i ife aﬁ%t]gtgheﬁ%a% uq?l'{r{e c%mpmg,

use one or

dyéﬁkh@&béapéndoﬁmﬁ@oswmsw dospRpsis,-prssargiehlqaimisaensgse for
di sorders or conditions. [00161] The kappa opioid

injtapcepfrom. appersleriomyd oResealetectabiuseRry desnia FeRAERBROS faistomy;
co%n%’ Fe@é&#&he%a%[reét{)ﬁ?t ﬁ)%n%ct wcélgﬁgﬁﬂflaédgg%&g%ﬁ%w&& de
lapa‘i’ﬁ@ppgb rubd $igatiat, ehglstel@ntdnty oamectiongd dr¢holgetdcomy), post

[imted to acute or chronic ? i nfl anmati on,
megicaliprocsdungynaurasheas: for insrnes, after gelonoscoRYcystasapy.

{e%é‘?: or ceFAball P Sh@ R &rialltiGpssRRBE c PRInObRakthrough cancer pain,
Fn. A7

recept r-associ ated pain ca € neuropat hi ¢ parn
andPaDB80 & Zd Oath RATY AISFAESubiR 38BHD os t(B%dr mhpxanﬂammatory
vi_.scer al Pagg or. cut.aneous pa

n
ol SR I YRS A OB b g s HaesOorate Bk T At e
q&@égtll‘?@ el 'bg*yflépl?ﬁfs Mulc&rafive cobPs! RARS ﬁ}’elo\‘lg?}ﬁﬁisncm stitis,

ave any or neuropat hi c, sonati'c scer al
cichosy) depaicpbicess hwpansndwdentd pe gelitng ulcenp esophhgtls )g@sirltls

and extent of surgical procedure e [00162]. The
ROt 6915, BRI PG QR R AT SHFtcBE Ve
inAR¥imatd?y LREAR! Mr¥orsted GREE p@ﬁtoﬁﬁﬁdbx‘bkt‘afiué nl%ﬂdqhmyysms or
not linited to sinusitis, rheumatoid art
expesye ynowictagents uuck s insect tenink oF tiugs suchtas rsalllcylates or
Ngghgsqndyl itis, adhesive capsulitis,
[00170] The present invention provides a method of treating or preventing a kappa
opioid receptor-associated disease or condition in a mammal, such as a human,
wherein the method includes administering to the mammal a composition comprising
an effective amount of a synthetic peptide amide of the invention. In another

embodiment the kappa opioid receptor-associated condition is pain, inflammation

(such as rheumatoid arthritic inflammation, osteoarthritic inflammation, IBD
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osteonyelitis, osteoarthritic inflanmmation,
i nfl ammat ory bowel disease (IBD), irritable bowel
WOAR G831 BS), ocular inflammation, otitic PCT/US2007/023858
i nflammation or autoi nmune inflammation. [00163] The
kappa opi oi d receptor-associ ated pruritis can be any
inflammiatipe, [BS9nfaramation, oswlal nflemmagion, effic inBemmatemerce,

cular pryritis, \e.g... associated with. conjunctiyitis,
ot btihine don e PROBE B dbibal B RUAHE bl
askiabd PlusiBigSRulaVPRIrRisNEIIC frafilie Mssct EiferiMes oy bpifid-induced
Ki dney dial ysis, and other forns of chol estasis, '
priurig$)uerlemp, geusatusyis or Blanegma. clnrong @spost, thepaim eqngurepathic

chol est asi s of . pregnanc chrenic. chol estati.c |iver
pefif Guf g BECHRR Gileni Aobdictoalt SR, shitiShgry
ind@deld pam Stendtat Al Q@nEd pafi) i dnRid pafild & Viseéral SH 8N cutaneous
(dermatitis), including atopic or contact dermatitis,
pays olni anethsr agperttby paians arthritisrpain, kidsiesstope palls utefing pramping,
si npl chroni cus,. pedi cul osi lice),. thyrotoxicosi
B ey oss M, BFimebta B ultefpim, PRl protedure
pa, chifat gaiﬁ,sc&n&i e @re&m-%amﬁéaghmr%m @Sociaed Witha GI
insect bite pruritis and drug-induced pruritis, such
digardenususbiasilBDi ardB&edn apnthgriaspest the@oieia pampassaeigsgshwith
gé)i oi d recept or - associl\z,at d_edemm g%nlpetagyh eg&m?t QUS4
SUBF L LS IB  COREAY o SR RS OR o r P hss AT e Y e u i
cHofecGQ8aRS). | AReri@@fely, theSSas Eardbe pain Assobixied wailEa Mbdical
I nappropriate antidiuretic hornone (ADH) secretion.
PrPemiues puchhas fREInEENED COIOHOICERE Sy HPS@PEJVISHIGSEOPY @us can
' i sease. di ti.an ] ' not
erdSRaAbISBEE. BEREE R BpacE TP UbME SelsREischile Rl
ecdlyrnh BNEdritavd defnfiitie S In divghdf 3pgrafiO@mpact(lthe ileus is post-operative
_receptor-assocj ated neuropathic pain can be any
ilgys @F epigidhinduessd hpwed dypsfurgions or j nst ance, trigemi nal
Al G F ) . e . .
BB, %o ARG B0t BBl e BB

believatbtotbraog&diynthan g i gieahilieu ofitheeripkdral, ey apibrtal C
pain associated with traumatic injury and surgi cal
ogshbcsangasy to lggal\tispye dpgnaggy Tipspesdasmagsdegaahi@signs fumsyend

i 0N OEH B A B B B BBt s SO BT S SiingBrfocal
ndodRpord (Kepra) o gldthasholkli méchdngacaptat Sdarideekked esal. (1991)
ocul ar in .g., follow ng. photo-refracti . .
IR N A Y N T T
PYBIRALA B, ppPeIT7G: A chafdt &S, (FY3)F2ln 592533 OhiQtncreased
irritation, or associated with conjunctivitis, corneal

exgltelstisy, andsxhggerited resprisscodfesensary affechsrinkdieatd to wderlie

her pes. zoster ophthal mcus, interstitial keratitis,
hyRETEESie, P the BPIAFOPBRIEUR EITGIN & Biexaeger B iesagnsé to a

stglsﬁl{d% LTlEe?izr?po%metﬁlth@ﬁﬁégﬁgéémtate iP@RRRL G Ry bAiASHR Bas
been repeatedly demonstrated and appears to account for a major proportion of the
post-injury/inflammatory 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., Churchill-Livingstone, London, pp. 225-242.

[00172] In another embodiment the kappa opioid receptor-associated condition is
pain, inflammation (such as rheumatoid arthritic inflammation, osteoarthritic

inflammation, IBD inflammation, IBS inflammation, ocular inflammation, otitic

inflammation or autoimmune inflammation), pruritis (such as atopic dermatitis,
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[00168] Kappa opi oi d-associ ated pain al so includes
bhroa ain, particularly associated with
ﬁPW% ?ory condi tions, such as allergic rhiﬁpgg§?mwmzmss
~acute bronchitis, the common cold, contact ulcers,
her pes_si npl ex V|ral | esi ons, |nfect|ous
klda%w@mswéwlated PRUritisroghlar pawijisgaiic Rfarhtés@pnse%tcmtp@rurltls or -
O[L grdygo ced rﬂ?s te%eﬁ]lgcl'ie%ts' tﬁgsnsgor%ﬁ?cgﬁltal \ﬁ?og Ihtei)’cnn is'a

nsi 'bscess,  phar urns,

nd@a‘)ﬁauﬁc b@hxmm@ & il iRuraf@ il tigrdihd) U&ibbﬂlépalﬁ,rhdral pain,

tonsillitis. [00169] In addition, kappa opioid
chemsélmr@ny W uerdi RAITERN HAHAGFANBR DI ha SQMAICPA]M, 2 visceral pain
or Oau cl{t%}/eto g{‘ﬁ‘ Inu£ﬂo r%sﬂeé:?tgl% gﬁﬂlqp gﬁh&? yésa% qeq&eﬁ%?oqle*f)'aln
uteAAORMpIngS tiy‘ssmdmﬁhbzt Ieﬁdorﬂétﬁbﬁ@,?dyap g@ﬁspossﬁlﬁtgioﬁﬁﬂ)alﬂ,qjoﬁt

(such as, for instance, froma pen ect oy, open
medicalrseecalTequail @cylar BRIRAtHiCaRK Preak rwtlé;ﬁw A, Or pain
as%8+19tg{l i trheséf{hs&laer g ars%lbg&lipggg# g&%@érc’a@y?ct Bhe pain is pain
adsb@aved ith SOyt g rvﬂiktéiﬁ%e BREE tswl@rap@ﬂm@écfp@ywbeldigmm

post nmedical procedure pain (such as, for instance,
hwqr@qtor@as Bk sk egyftecemyt éé'@BByV€1YH9§P@ﬂ§§% éﬁpalarassomated
r )

W ﬁe éﬁ{(ﬂéal gﬁﬁg@gg gggl?:ﬁ Laélror ?ﬁs?d?l%g c’olo‘?ltokcI gg @@g)?%o With a
h¥ster8icopy dﬁén(ﬁ)mﬁmzﬁfbld[BP bfa ilﬁ&fmraspéch,ehe atﬁf)icai&ﬁﬁitﬁfs)can be

conditions, particularly of the viscera (e
PSPEIAsIS FEERPh alROMact demmakitist Beanother spegiic asaegts th% ileygcig past-

t acute
oRSLHRTRIE M oi BRETAUNR BRI, PE0LE. e

[080338lesdn ah@tbat erﬁbcﬁj,lméiuoh&k@lpa Oplog:laﬁ:béptﬁr adsﬁﬁﬁtﬁ:d condition is a
eso haItIS aStrItIS astroenterltls CO|ItIS
kappg @pt% mCFEtPFsaSSPﬁ?'éétCPWH iopBrey eRiaklE ghireasehle Py sodiymyand

p&gngdn(f S érmg ATTES Ao o %ﬁlaa%eaquﬁgglg OAﬂte%jmg’lteQ)? Euc)h kagPa

erlton rostatitis, ITnterstitia
ommhswmrtassdmnted:cmglam preszanﬂab]asm tresteble btymxltrmmstenng a

s such as, salicylates or A 0017 The
‘érPFP‘il‘S‘]F\PéW(‘F Shthsripvanges H&lwgs éﬁa%fjflter f‘éigtr%aﬁ@a.‘/obe due to
r&"ae%gie&gofadlé%%?&%r ceﬁ’dlﬁbx% E&%ea@tceﬁg&ﬁ%aﬁt&&agé grease

condition in a mamal, such as a human, wherein
syrideomebdhindppropriatel ADHserretiont eri ng to the rramml a
ef fective anmount .of

t
GBS i oSS s Pl b Rarph a1 e RAopeioiar Gonition is
hPReGEARYr ke el@rﬂﬂ@u@(ﬂké%kéj TIRCIED 2)96 pRAPRELAbCHsociated

condition is pain, inflamation such as rheunatoi d
hypanarémiacriedéma qarbé any, hypet@eeamit lor eddnzatousfdiseasratr condition
49, WO 2008/ 057608 PCT/ US2007/ 02385 .
SRS P 1agfe. B@lﬁ%ﬁm%ﬂﬂem St g hsart
falubd brGo 'a%?h(ﬁﬁfﬁétdf%hpﬁfoprlﬁtéta%hmﬁ%iﬁ: HoRthbA R H P&k retion, or
pruritis (such as atopic dermatitis, Kkidney- di al ysi s-
hmetrerataetuatps asspeinted voduh@nsqyfc divireticgherapy with thipzidést dnd/or

o icy afe el Beoyé aPRIR SRR BB alehcan
sBiIM-sp&ridy ARIUFoPRSHuR- §par1ng aquaretlc effect, which is beneficial in the
treatment of edema-forming pathological conditions associated with hyponatremia
and/or hypokalemia. Accordingly, the synthetic peptide amides of the invention also
have utility in methods of treating or preventing hyponatremia-related conditions,
examples of which are provided below. Hyponatremia-related conditions can be

categorized according to volume status as hypervolemic, euvolemic, or hypovolemic.
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pain (such as trigem nal neuralgia, m graine, diabetic

ﬁéP viral pain, chenotherapy- induced pain
WRBIBUPHBc cancer pain), a somatic pain, a vi §8E4U§F007/023858

pain or a cutaneous pain. In another aspect the pain
is arthritic pain, kidney-stone pain, uterine
(084 Api r‘fQ/PeW@}ﬂsm hoperagamizi dewalyrdapsiddy @ylggégtﬁgug total body

ain ost
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i nstance, colonoscopy, cyst oscopy, hysteroscopy or

oferedtoimedrn gsa Sudbi asrk@;opemdplhomamypmgﬁnmscpgsﬁt the at opi c

o7 Tl RS RuBRRT ERR v B e SRt Rt bpy
sdfh 1QRPARE hY: )Fbe hds6&i8te@ widRiigrelc Lt Usse8 oPiaVeRdtitial nephritis or

dysfunction. 100171] Kappa opioid receptor associ at ed
exsassive SWslatilgs hyperal gesia, which is believed to be

AR R SRR b Suleah B et R d RicBleie o e

céhRBREfRion bf S6di8mdAMRARHeqi.€, whethérahé 6htfeentdationsy gatér than or
i nflammati on can produce significant increases in the

legsctham gty mlylmlesmﬂr Vitasd &ee: Rdd Reppnldy ¢ al. Disordersf seditm

tors (Handwerker et al.
b‘"?ixg:ﬁl? %@W% Ith Worl d Congress on Pain,
(15} etTh@Ik d rEdep®tiatiociatd b icahBe sn
o 5070 a%?fi*f%a; <Rt SRR L 0o
conditicsaukate hppanatremia (low sediumeragienkis SEpserispsn ekumpgns,
r ffer 0 .
wREDRP Sl Shefttt b oF ik MAGE 155 Fypol, an apyorgtity

thatcaxRggeihddotstionas PRk rdquerly, a8 h dbimpHcatibhef bifepmkdiagle
of the hyperal gesic state in the post-injury pain

candiians s aeBiPapenseHf abing mediratans thaledn spure spdiuay deplegion.
@iﬁ@untln 38&1 18n Eﬂhgse &58985§ 'ngﬂlepcfus olfﬁ?e con(¥1t10ns are assPC1ated

post-in) ury anmat ory pdin state. or exa

with blyporeitrealia 1n€:111391'g) wAhelsttlhﬁlsat@n ancpl4vnialcgeses af excess ADH
77:362-79;.. Dubner et ?I 994) I n, Textbook gf Pai n,
S%Equfac'l@dé‘fh“&lcafcm%‘a“ss 0 ‘€§£u %‘PﬁePPmLP%CFFﬁ%’tQYﬁ@’ Laéﬂ?fo?'Pd

ufefer, tggg’iogézme:{o%?)ﬁla i)l'?)ng‘ggltzﬂ% o RAAi Rt ah%?o&ﬁ)?lpaaand

op1 ol receptor assocr at condition is
Ewirfg’ ssaredma infestioply sach ash pnﬂm’lcmlaj(baclfehalldrlvaral) abscesses (lung

i nf] ammati on, oste arthr fla n,
og '?fP]“irﬁ?ﬁFfi‘t&‘F (agpgegi} ?ﬁﬁft)awhﬁrf leﬂs ?'aeap rar f@%ﬁ‘fﬁ%‘f‘? Ehpcterial
onoxtrlkaﬁj Encépﬂﬁllit?srﬂﬁﬁtA@S 95503%& Qédwy{iﬁh Ipf bé%bésgﬁ‘lh occlusions
prur’tis (such as atopic dermatitis, -
o2nriageaad e TMdse Sivs G2@8bdis; neurologlc causes such as: Guillan-

ki dney-di al ysi.s-associ a ruritis, ocu | S, .
B DT P Bie S RGBE IGIHED [SFieps hwyopstic Rlerdl sclefoss,
hﬁﬂb&!pﬂal'u@ %9&%@ periphk) nelﬁgﬁiﬁ?y hbA®Hfumd (R3kd ad

g aucoma. | n one aspect, € paln Is a
penetrating), CNS tumors or infections and CNS insults affecting hypothalamic
osmoreceptors; congenital malformations including: agenesis of corpus callosum,
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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neuropat hic pain (such as trigem nal neuralgia,
'gralne di abetic pain, viral pain,
WerEHISHYP apy- i nduced pain or netastatic cancePCHaiSR§07/023858
a somatic pain, a visceral pain or a cutaneous pain.
I n anot her aspect the pain is arthritic pain,
hsmoewéymgt agﬁ@tsmeﬁsmressm @i desmopreasipi gh- dwswmrm hea,
ndonet r.i os;s S post
IRFOPAIdG, (\)f%:n e garggﬁlgzegu%artruc%tg{% bﬁeﬁoﬂ'ﬁﬂé&ga in .
cyRIapalks Mtﬁ@@ﬁ@ﬁm&ﬁ Fesintsp AoRoarAine ORidaseidhibitoR adG
%%iggrémh such as I BD gr I BS. I n anot her aspect the
sep@tpwnurgumdiennhlhgg@cachm@wrw@mofswgséﬁwom@r i¢$, €/§e during
hcﬁyg Hf}g%[%v é)% gﬁraxf a(groa fe? Btetic $R&ts k 'neg,?e&er%ﬂe-asgﬁ:lated'

ecomny

hﬁ;@hﬁtr&ﬁﬁ) ke wedliad u@é&ﬂ@bvadoﬁduﬁmﬁthltlanﬂ%dp}ﬂaxhelﬁlﬁ m:ade,ﬂ)e
such as for instance, col onoscopy, Cystosco

indipidusiso sxe6 9T axempke blesrison 3 Prisicimiesof Intgrngl é’{?étqlffei, d6th Ed.
ect he atopic dermatitis can be psoriasis,
(2§§§éﬁn21 “contact dermatitis. In another specific

[0038EICt .Othét&onlivhs AsSod1Ned wibEpahdtietih iRURle@€nal failure,
o i oi d-induced bowel dysfunction. [00173] In anot her

i syadromeHmersanous periirepatiec st winimalsanga digease),

R TP A B P

c@l@&t&&iﬁhdﬂ‘rb‘i&ﬁf lokky aglivel @8 hpperadllGemik MOk ASmRAYMAT esi S.
An exampl e of such kappa opioid receptor-associated
hypsrglyeansip &vihreonsaduens| sdycosuria lsading reosmotigthigsist er i ng a

[oﬁgﬂ%]ge%hg lﬁ’\‘?egxhbx‘? ﬁlsé‘gkgg?degf rﬁ{lﬁod m%hpg Or ba%rgglgshor}euro-

ri

débeS@ag &Sdiofas€ ONEHnditinsin ashhmals swhng adiuinaq, Weaein the method
| sease or syndronme of |nappropriate ADH secretion.
inchydesradministeangite die reprmeal HesrmPesHiondhpiacladas sngftective

arﬁ?t%ﬁ%tfg gﬁggctgcc e%(g;ﬁg aeiadis %ih&?]&)%& ab(;%p%gg)&?r%@ge%ratwe

I Sease.

disesept conditishogindeady nhl;«pmnaemadleéase decondition, Hehaw Yor
h ponatren1c or .edemat ous di sease or condition such
ma ncy, gychermigy anpxda. Sﬁ?‘fﬁ@hﬁ‘ﬂ‘i é‘rh‘ifé{ sl eord UL AFEPHTUsEPN

A0 A‘?f%ﬂ&%%lgv fie I@%‘B éf isse Bg’%&qft}’dhdcfaﬁ . 201

n ppropri at tl C orrm e secretl on, oOr
ndwodfrganefreumeadméam ofi the ages deartididat, nemddhgenetaﬁws idiseases of the

dlure ic thera th thiazj and/ or
emtﬁﬁa& e prw%ﬁ%%@'b@p? E%maﬁ?tb@smslfﬁ? glaucoma,
maBYS ddoRRerfoidH, Pitinafissiettib ﬁis‘éz?s@tand a&@emﬁv@gamw and

potaSS|un}spar|ng aquaretic ef
[09483) i dinabrtain enibedlmmesahmwbntmn mdmdas nethoilnof preventlon or

%ﬁth°|° i cal condlt .ons as oci at.ed w ?%Ponatr .
tr H‘FB‘rO %&B@Ré\eé’iﬂna ?fé‘é?fra& ﬁ@? tlo%é“‘i‘;ﬂﬁ &8 aB prncyens
hﬁﬂgsﬁelﬁsdégaﬁerweewmmeﬁd SYntHRaY 9epttdelam1aesldf thehbaddn

reating or preventing hyponatrem a-rel at ed :
cayopeciidmioistered mﬁammcmst e;ffecmm tehpratest pruoviatiedlistaghiosy, the effects

ot BB RRn G mory Bele g te el Ao B PunPr A dor SR TE itk deat
ofthe RAROME &MsC For exhnife, 30341 Afese@B oPedddiliAR Of 1238 %t have
a neurodegenerative component can be prevented or treated by administration of an
effective amount of the synthetic peptide amides of the invention. Such diseases and
conditions of the eye include glaucoma, macular degeneration, retinal ischemic
disease and diabetic neuropathy. Progression of these diseases and conditions is

believed to involve neurodegeneration or neuronal cell death, for example by
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[00175] Hypervol em ¢ hyponatrem a is usually caused by

an increase in total body water |evel as may be
WOBAREW8i n cases of congestive heart fail urePCT/US2007/023858

nephroti c syndrone and hepatic cirrhosis. [00176]
- Euvol emi c_hyponatrem a is often found in the syndrone
programyagsheedislentat (apopienis) di wihéchithe nenramal eelfsameipomanttast to@n

d | b ' i.th ' [l -cell
ey T Rib ARG B0 1ah0 R HRHIR |t s p T Bl
devebpiiefit P16 @Lssich 6F thesdseasth af@ toitlordIcd Be pFaveMed Sor at

hal operidol) or a l;{)}féchogem c cause. [00177]

lepsy plowsdeby Bedippatrwith kapa opiiditasepter agonistsat Thivingpreyeshse

in total .body .sodium|evel and e associ,ated with
oforbgtsergddto pE 2R theuforFr By Fihe REpARIRY KBl

a%ﬁcsess Be¥osinrande) HaudhdOd: 3] “NehespRo e QidiBin @laucoma” (2003) J.
yponatrem a can be further classified according to

P@mad@@né@dc‘qimmw%ﬂ):mﬁgﬁﬁi n the urine (i.e.,
QBRI RSSO ARIEBR 1 v S Sl a p o

thir nol es rter.” Se eyno

adbhinisba86H BppO bpidaietéPtortaoalRGds mBtiated byad leadt twdQfiiinct

332;702-705f@ OQRZQ] ?ﬁé kappa opi oi d _
aqtivisisptimshuced By activation pf/ihe kapnacrpieid ceaepioe neviopIRtseionandr
e SR IR REDAIES i Y BT BEhd bk
isGRNeRAhAte@dpidledtid iPhrs BBledstid park € DIdEMm oTHRkd] hatridetic

abnormality that can occur in isolation or, nore :
peptidg (ANP) in the gye leading to dxte@iPnaRaipsHevidative idampge and other
in?ﬁl%di tions, or as a consequence of using mnedications

at can cause sodi um depletion. [00180] In addition

[00285]h e vebroamslly high $ntraobiier Hrassud B also®Genéhiedit® B a fdctor

associated w th hyponatrem a including, wthout
lepqlifg taathe ssvelprmpnt S glaycemusBlsvaird sitresgangpssure can also be

. ] - oi )
PREEREL A R 8 IATBS 0y RN e
seipaicd dueiviteseriggerainhical atiahesfahdrecemorc iretdnictdon in secretion of
gangl i ocyt oma and rEvvl ng's sarcomm; infections such
Qe OUIHEMI T HiCE apasRUidPY aF agieoys humyr andipgraredis Sodiuggnd
p??ssﬁfr@'s?&rgllg%yﬂegigtrbﬁﬂ‘tir( RELs B lvxla@’é}._s) , tubercul osis

ung o aln), nmeningitis (bacterial or viral),
[08d8€]p h dThetinendonl aldb Piyvidea aondthod cfareneing sriptevasing a kappa-

cerebrovascuyl.ar occl usj.ons r henorrhage. an .
ree%a}@rr%aga@a Hisaseiir snsddon of tﬁj& BYoP ﬁnem%&&é@g* S as:
infdbd 1 A breBife’(FOBY NElfe hodf}fﬂlctdgg% deﬁi%is?ér%'té thedRAthfhim

tremens, anmyotrophic latera er osi s,
cdmyphseeaghatl indndgsyelfifestiv, anpamit phz s yalthatie pepidet dnyide head
trau cl osed and penetrati.ng) tunors. or . .
fRR g Bricnecaueset REECa Satipahs MOy SeRemide i
AR GEERpRAAY. GPRRAR: bilecBld GhiTRLiE BOtide 268 s A8 ministered
agenesi s of corpus callosum Ccleftlip/palate and
asoahierplantd| i ne def ects; netabolic causes such as: acute

j rm.ttent or.phyria,. ast hna eur ot hor and .
ogF8 T v ofP cuBpmALl s i P hsp D6 BBbAR & bréEhtion or
trédin@At st efhidcaidi GvinscidsliRAte3 AR HndifisHsHal i at @fular

chol i nergi c agents, estrogen, ora
degenerative component. Synthetic peptide amides of the invention can be
administered in an amount effective to protect myocardial cells against the effects of
pathology or injury that would lead to degeneration and/or cell death of the untreated

cells. For example, several cardiovascular diseases or conditions can be prevented or

treated by administration of an effective amount of the synthetic peptide amides of the
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-52 WD 2008/ 057608 PCT/ US2007/ 023858 hypogl ycem c
ents, vasopressin or desnopressin, high-dose
W@ 98467498 chl or propani de, vincristine, car baREFAIRHE023858
ni cotine, phenothiazines, cyclophosphanide, tricyclic
anti depressants, nonoam ne oxi dase inhibitors and
ingentiono Sueh caédptv@ﬂcelar diseases andscondiliong insiudgt wihows flimitation,

t fl
cRRET bsaty Ssiertschiiy b i ftatet S Bjon pipey ang g
SRMB N @aniple, Wu e€NSFCAraidpatsdioh of PetcondOA@b Y Sbtabolicas
wel |l as use of lowsodiumnutritional supplenents in

Inbibétéan ip the Rai %rrumcaul@ Mgeaytd oinvekeemsineof lf?@pa Opimd Receptor”

(1B R asRescibh P B AP T1aE Sty X B AR AkthyBimic

Effc? @f‘ﬁéﬂpﬁ rO;ﬁoM"I&'cé’ﬁSr s@malatibiin ME PerfuR@MAE Pleh€: Involvement
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ofci ¥dBd)gpendent Rethimay” (d9I9RLI Mol iCeH Cartliab dompd{ 03 pp, 1809-
12@grgical procedures, elective cardiac
theterization, blood |oss, as well as hypercal cem a,

[00Y$B K alD3¢Hages 2Rl dond Moy o ﬁkﬁle%ﬁmo@ﬂﬁms@%e _Frevented
gl ycosuria leading to osnotic diuresis. [00182]

orj tm@dthymdnanls@atmnmfuad@ﬁemmmt of the syt ¢tr¢g>e®rlde amides of

P B dTi et TR AT i e Wl o Bl

cord &l M@Q&d L fakidh@RjuRY to the mammal a conposition
tha i'ncl udes an e fectlve amount of a synthetic

[Opé%ﬂh dd\nethed éorasofd@gpzr ppiet raepplar-assiedated pain treatable or

RSS2 PR BRI STV A SRSl on

erhbSdimB&Cthe ntth@iMindludes unhinisteSing ki ffeftivai aduft oF ¥/synthetic
spinal cord injury or reperfusion injury

peptidle pmide) of she/inveniionrie areaterelfafiaring from arahsek of developing

Rt latp pfRal SmBlio R G AEPRA] BhiyiR HARRRRIRNE "2

(001937t alyihe s%th&icﬁ(&é@ﬁﬁ@b{hﬁieb)bf theenventib® dardbe dddGinistered by
i nvention 1 ncl | aucoma macul ar degenerati on,

mp@pdm@sclpseéﬁ@rﬁl@quuth.ee%i@émawr@r%éwrbofr?@urhdpmalﬂysw
cclngﬁﬂgﬁc”luchgs SSult Wh'c'luteﬁmf?&ioﬁﬁeynge*rilg%glé‘?f/&fahio%rhsPJc?éfédj@ﬁh
net hods ne of certain

entron or

alleggit dmatmﬂsmmsdanﬂtmgrsﬁintulms infiandmatésn, dishesafagabnd
condi tions having a neurodegener.atiye conmponent.

I aHpm ag %mseaégffsefew&mt@@% agpciped Withiafections agents, yans,
AR ﬁt]tu?sreg Lohths s "’ffﬂgkﬂqlfﬁ,e elies Cln¥ Sintdt Gll'tegf]s%ﬁ% skin ulcers,

neurohal cells agai'nst ects’ of pat gy or

mumsmsy gmgautlsg\btdmihitls,ddryMgltlseﬂmlr@ﬂlemmhlr@esofungaidﬂuatlon,
ronal death of the untreated cel,

g 51 For

fe@&r fegs, bg @é’ﬂ%ﬂtara.vgaéﬁsgggm PERTRd LSS QR ¥aginal dgseonsy For

insfaAde, RV nth@u@ﬁéetf %QE ogﬂie iRvERISARAS BE ?&ﬂﬁ‘lisl?&ed topically
ate an

prevented or t mnistration o
toaf eaisalsarfaog ynch ofthe meushy ptdpbigus op dpynder enthd ebsormhlal or
candi ti ons of

A AL WO aP RS5OSR ITORE v Bethen be
adrfinR& P Fropically to the vagina or rectum/anus.

[00191] Moreover, the synthetic peptide amides of the invention can be
administered by methods disclosed herein for the treatment or prevention of any
hyperalgesic condition associated with burns, abrasions, bruises, abrasions (such as

corneal abrasions), contusions, frostbite, rashes, acne, insect bites/stings, skin ulcers

(for instance, diabetic ulcers or a decubitus ulcers), mucositis, inflammation,
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di sease and di abetic neuropathy. Progression of these

di seases and conditions is believed to involve
WR2NI3&8ner ati on or neuronal cell death, for PEXAIRAI0S/023858

by -53 WD 2008/ 057608 PCT/ US2007/ 023858 pr ogr amed

cell death (apoptosis) in which the neuronal cells are
gingiritist breachits, darypgitishaase thigat, shinglesfungal iwitationt(push as

uld lead to celd death. ]t.h een found th :
oyl fertapriRue it S0 bt PRabES Gt L St fesions (sueh
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treatment W th kappa opioid receptor agonists. This
conigrrpdated) foradmamipteation of ghe epdhgtie pepidedgudeseof the invention for

neur.oprotection b he kappa. opi,of,d recept ok agoni sts.
G PRACH el St BB imE R sl FEER e BB RO P
al ied (29 QdFacd in RSt hashua i ayive @s6phagus/ 8tonchRl, nasal
toE\‘lc) W?ﬁe%- 95. a[06Iit84](b?lﬂ t he cage of@%l gllljcor?élci t ingsa
passiges vaging Rarecpypiisl axi s and treat ment by

Ni sf.ration of a opi.oid receptor agonists is
(ORES31%: BhypE!enc RondPORGH e wB PO e PP R R st lio be
addyessed ByainiaRtrafior dfahK aaRitetRpeplidt dr8idePdOthe invention. The

neur oprotection and reduction of intraocular pressure

hype@igesic\ipndisionbassogiatad Mathtpesbuirgrsy rREON§IyIcaBREEYNY it i S
bRl SR Lo B bn SR ARER LG o8 e TG on@Y, L8RS dlnstance
YPSHAEESE ORI 3R APY BT PP AR IFRY Y SYSB At U ’
radidNdrateBroifyetodMEex tla8AH, Menpedtdihy lepRidiORy Agdrdstopy and

oxi dat i vemggrrage and ot herﬁ [ nsﬁltet@s. [0%18@%I Py
arfsersPP®Il |y hi gh intraocul ar pressure is also believed

e r.. | ' . v At 0

0BPo31C o i pBEEis o Bk b G A AR LAGRIRI fh pisg aggressabe
byddeviaRtretorDsf the epitiediciepadsnamidss sbthe ivenfiork apgbdomiabi d
. receptor agonists by three K separate activitjes )
inflamgrgppprispdentic ipHampatien, ipflammaleppequnciizitis chemnirhoids
SRR E IR Shna AN e MUTRA o bACESEFBY 1A bPHCAS

agqueous hunor and aquaresi s f odrunt an
adpoihBaaticmefypasynlgetidipepidd amideesfithé invgntion.| oss of

wat er). [00186] The invention al sqQ provides a nethod .
[08194]; o I inyentionplee Bravidss 2 anathsinf-inducang digresis da g gagiray in

i i f . oy | .
i PSR, The SRR mOMARlachlofEliis ¥ wR BTR o pcPHERIAD
comeprisirigsinastientivd amodre ofrasymtheti pepadpamideiobithet inaéntion as

i n¢gl udes an effective anmount of a synthetic peptide
deéﬁ"iﬂifg agg"e'descr i bed above. In one aspect of the
O TR il o HpFD0F E DR STl prplatin secretion in
a syminkedt The mepiod decladds ddmirsstedmg i th¢ eraeunal asoaposition

i nigl ant . !Fg0187 I n o&her En‘oodi mgnt S.ihe jinventjon
CHMBPIHRAD THECHEUETBINOF BSEHETHPCBHIC FPEG AnEhfy Inggntion as
AR 6B BobAr ThOMaHd bRInddEing BRstactANdciefttlistsuRisle Ri\eAfing a
a cellular degenerative conponent. Synthetic peptide

mamindb sudf ast hlsuman/sabferiog froaninkefficient lactation, inadequate lactation,

-

sub-optimal lactation, reduced sperm motility, an age-related disorder, type I diabetes,
insomnia or inadequate REM sleep. In a particular aspect, the method includes co-
administering the synthetic peptide amide with a reduced dose of a mu opioid agonist
analgesic compound to produce a therapeutic 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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adm ni stered in an anmobunt effective to protect
myocardi al cells against the effects of pathol or

WPHP‘U‘/‘?W)ﬁat woul d I'ead to degeneration and/ or PEE%ZOWOBSSS

death of the untreated cells. For exanple, severa

cardi ovascul ar di seases or conditions can be prevented
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shioms ylmggdnesll smhﬂlctshhe)m yseg i thgl peepardtiongds ynthetic peptide,

fev lister boi | Plantar's warf{s, B surgical
orp BB 0t (2 opd Eighint hoats B Eheibg 156 fiapiirippof the
Sy%ﬂghgﬁgptmeQ%ggéSQQsﬁnqg,d)as of the invention can be
adm ni stered topica to a nmucosal surface, such as
[Wh@]no@omPOBBQ)plﬁa@t@ledD RhatDHhey-(oMe)D-Lysel4br onchi al or

AR R TRR s k] SSEQIR N: bife synthette peptide
Q0L
NN N\ NH
H/\g/ \(iv"_qnnz
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adm nistered topically to the vagi na or rectum anus.
00191 Mor eover, the synthetic peptide am des of the

ﬁ can be adninistered by nethods di s®C&dEg007/023858
hereln for the treatment or prevention of any

hyper al gesi ¢ conditi on associated with burns,
[Oﬁﬁﬁﬁm Gampobndi(2eR;Phetfd Rbe Ehi.ey-Dubiis-ka(4-aminppiggridine-4-

coftredlc BRI PR N W cars ™ (or T st ance,

di abetic ulcers or a decu us ulcers), nucositis,
i nfl ammati on, -55 WD 2004 7 Q /4JS2007/ 023858

gingivitis, bronchitis, [ N r oat,
shingles, fungal irrit&ti chl {EIEE% s foot or

S, ntag, S warts or
Ies ns associ at ed

jock itch), fever blisters,
vagi nal |esions (such as vag
with mycosis or sexually transn1tted dmwgeases) .
Met hods contenplated for administration of the
thetd ¢ _pept j.q¢ ' of | (&
10y, oA TR R 7 PP T B MBI P fpsciine-

4-¥1868)11e alug)-OPMISEQAD RO: tppi cal ly applied to a

surface in the eyes, nouth larynx, esophagus,
bronchi al, nasal passage vag| a or rectum anus.
[00192] preralgesic condy, S0 iated with
post-surgery recovery ,can 8l s k?r d by
adm ni stration of the synghati't gepti 1 des of the
i nvention. The hyperalge3|c diti dns as8bci at ed
W th post-surgery recovery can”be any) hyperal gesic
conditions associated w th post-surgefy recovery, such
as for instance, radial keratectony, tooth
extraction, |unpectony, episiotony, |aparoscopy and
[06202]r oSoapyund CO1DHheHyPhe - es D> Leofidi(¢ipipesidinyl)-L-proline]-
associated with inflammtion are al so addressabl e by
OHy P ERIPNPi 8h of the synthetic peptide anides of the
i nvention. Periodontal @ fla ti on, orthodontic
inflammation, infla aryllconj y ti?f henor r hoi ds
t

S5 Z

and vener eal |nflanﬁﬁt|on dé\r e&’%? prevent ed
by topical or local aénini r t| e synthetic
pepti de am des of the inve 194}~The invention
al so provides a nethod of indu0|ng uresis in a
mammal in need thereof. The nethod incl udes
adninistering to the mamual a conposition conpri sing

t|ve u tide am de of
(OBFA n§ ot B Beplch BB 66 Fraf S ppootlsyD-Lrprotinel-
OHN\SEYIIPNOUSY: her prOV|des a nmethod of inducing
prol actin secretion in a nannal The net hod i ncl udes

adm nistering to the onmposi tion conprising
an effective anount of DELIC peptlde am de of

the invention as desgr /hgme net hod of
i nduci ng- prol actin §%cret om ui ab e\FeT treating
a

HN\fNH

NH,
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mammal , such as a human suffering fron1insufficient
Iactatlon i nadequate | actation, sub-optim

WO2L405/98  r educed sperm motility, an age- reI REEYS2007/023858
di sorder, type | diabetes, insomia or inadequate REM
sl eep In a particul ar aspect, the nethod includes co-

[oaawﬂm Slompongd {Be DsBier BelttiedD Bept(E-dde)Bri-ie Ni(4-pipgridinyl)-L-
opi oi d agoni st anal gesic
W@ﬁwgéﬁﬂdqggﬁéﬁﬁéﬁcgya t her apeutic anal gesic effect,
t he compound having an _associated side effect,
wherein the reduced dosj!ﬂ t he jconpound has a | ower
associ ated side effectZtihanQt he sj dep ef f ect associ at ed
with the dose of thg,ath ORjOlg 08PP{608
PCT/ US2007/ 023858 agonpstiangy [ oppound
necessary to achi eve the trumiimeutic anal gesi c effect
when admi ni stered al one. [ 003 rese i nvention

al so provides a nethod of binding a kagpa opioid
receptor in a mammal, the nmethod includes the step of

[0%935 ni %o%ﬂd&ﬂd&@un - Phe DY Syn%g?(@gZh%ﬂlg@p&gﬂ é‘hﬁ’x#

ctive a
SE@pH)pKESQnt |nvent|on e effective amount can be
determ ned according t ugin nme{ hods by one of

ordinary skill in the arg
amount can be det et NE
to bind kappa opioid reep and cause
an antinoci ceptive effect, nt|-| flannatory
effect, an aquaretic effect, or an gfevatlon of serum
prolact|n | evel s or any ot her kappaNopitoi d recept or -
responsive effect. Alternatively, the effective anount
may be determ ned as an anount sufficient to

[09206]0 X iCoatgount €8)ED5Phd-D- Bhebd dyeuf D{H - [ o(4- binsopiperiding-4or
a nou ficient to_approximate two or three, or

CRPORY Céﬁ@&ﬂt‘aﬁ \;éﬁgrelﬁelgé 3kbout ten times the EC50 in

a therapeutically relevant body fluid of the mammal .

or: |mst n the effective
os g /eh,; sufficient

SYNTHESI S OF THE PEPTI M DE OF THE | NVENTI ON
[00197] As used herel cal deS|gnat|on
tetrapeptlde [wW(4- gl rboxyllc
acid)]" is used to |nd|&a.e noi ety of
the synthetic peptide am ¢ of t pe |Nv%ht|on deri ved
from 4-am nopi peri di ne-4- carboxylit acid, wherein the

nitrogen atom of the piperidine ri ¢ bound to the
C term nal carbonyl-carbon of the tétrapeptide
fragnent, unless otherw se indicated. [00198] Figure

d
e e e R e R U e e
4fchdok giacdP@H t (SEQED&NGrIS)synt heti ¢ scherre used in
the preparation of conpounds (2) to (5), (8), (9 and

(12) - (14); Figure 3 ws tlhe general synthetic
- schenme used in the pr |opl9 ynt hetic peptide

am des (15) - (24); Hgnig ' he schene used
in the preparation o E Lj
HNY
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synthetic peptide am des (25) - (37): [00199] Conpound
&r?P DPhe D- Phe- D- Leu- (s- Me) D- Lys- [ 4-

WRH RN nopi per azi ne amide] (SEQ ID NO 1): BCH{USYIR{Q23858
HN NNNH 11 I \ Il NH HN -57 WO 2008/ 057608

PCT/ US2007/ 023858 OOZOO&OQConpound 2&9}(
Compprendril Bh &-Bhe-BPig-Dylsew- Boimidie) B #-aiminapiperidine-4-

carb x% h%?go%i‘,[?%@ n:jD(lgl)O 2): HZN~N HHNN OO

D- Phe- D- Phe- D- Leu- (s- Me) D- Lys- [ co( 4- am nopi peri di ne-

4- carboxylic acid)]- SEQIIDNOC 1): HH HzN-NH O
Nv \' OOn NHyOH Hb 2 ound (4):

D- Phe- D- Phe- D- Leu- DL N
[ N-(4-pi per i di nyLIpr §1 keIl SEQfD NO 2): O H
HHZNN tH N OoH O O°N 2’03]@0 Klod (5):

D- Phe- D- Phe- D- Leu- D- Har - | 4- plekhdl nyI) L- proline] -

OH (SEQIDNO 3): HH HNNtH ~N N 00

[00208] Compound (11): D-Phe-D-Phe-D-Leu-D-Nar-[w(4-aminopiperidine-4-
carboxylic acid)]-OH (SEQ ID NO: 7):

[00209] Compound (12): D-Phe-D-Phe-D-Leu-D-Dbu-[N-(4-piperidinyl)-L-
proline]-OH (SEQ ID NO: 8):

[00210] Compound (13): D-Phe-D-Phe-D-Leu-D-Nar-[N-(4-piperidinyl)-L-

proline]-OH (SEQ ID NO: 7): :
: H 2
N

HzN/\[r

ZX

N °\\_/0H
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N 1!'0 LD HNyNH NHZ -58 WD 2008/ 057608
PCT/ LUS2007/ 023858 [ 00204] Conpound (6):

WB S ®Bhe- D- Leu- (c-Me) D-Lys-[ N-(4-pi peridi nypjp/q_szom/omsss
proline] OH (SEQ I D NO 1) HZN-N H-N N OOH O O N

L:> [OOZOS%)JCon'poun .
[Oﬂzlphe @mp@mg(l DePlg-B- lfhedﬁﬂ@d%ﬂ?ﬁpi(mdmxﬁl@]@- ( SEQ

PinkggSoR biniBe ok YsER fﬁ”NoNs H OONH HNI~INHZ

D- Phe- D- Phe- D- Leu- D- Har- 1 nopi peri di ne-4-

carboxylic acid)]- C]—|( ~3) o /| HOHO HzN
H-N O O NHZOH HN | ¢
D- Phe- D- Phe- D- Leu- (6"2'1 Lyﬂs

SE

mnt)bgr r|d|ne-
4-carboxylic acid)]- O—I Y NtHN O

O NHZ OH
[00212] Compound (15): D-Phe-D-Phe-D-Leu-D-Lys-[4-Amidinohomopiperazine
amide] (SEQ ID NO: 2):

HN

NH,

[00213] Compound (16): D-Phe-D-Phe-D-Leu-D-Har-[4- Amidinohomopiperazine

amide] (SEQ ID NO: 3):
\ ~ N s N /\\ NH
HN/\'J/ ( :u/\ﬂ/ U—’(NHZ

HN NH

NH,

[00214] Compound (17): D-Phe-D-Phe-D-Leu-(g-iPr)D-Lys-[4-
Amidinohomopiperazine amide] (SEQ ID NO: 5):

S
SO
HN\l/
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HN "~ -59 WD 2008/ 057608 PCT/ US2007/023858 Conpound

10):

Wézﬁg?@-sﬁ‘)p’he- D- Leu- ( P- ani di no) D- Dap- [ co( 4- ani n8pTER0{023858
ne-4- carboxylic acid)]-OH (SEQID NO 6): HH 142
NyN 6NN --r NN OO _ jH::~40H NH HN NH2 £00208]

[002Houk@n(ppund (18): D-Phe-D-Phe-D-Leu-(B-amidino)D-Dap-{4-

D- Phe- D- Phe- D-Leu- = -am.nopi peri di ne-4-

AR iR e (e tbNABIT Pon (rwh, o -
O OH / HN.NH NH2 NH2 [9Q209] Conpound (12):

D- Phe- D- Phe- D- Leu- D- Db (4-/r£\peri di nyl ) - L-
proline]-OH (SEQ | D NG % H: H2B/ N HEN N~ O~- OH
/ NH2 O\ O NV [0021& A NH

L-

D- Phe- D- Phe- D- Leu- ' Na (ngiqmu
N H M2 HEx N LOH O
HN)\NHz

.

proline]-OH (SEQ I D
OV N . / HNNH ~/

NHD

[00216] Compound (19): D-Phe-D-Phe-D-Nle-(f-amidino)D-Dap-[4-
Amidinohomopiperazine amide] (SEQ ID NO: 6):

Q w9 .)/H o.
U
HNJ\HNHz NH

[00217] Compound (20): D-Phe-D-Phe-D-Leu-(-amidino)D-Dap-
[homopiperazine amide] (SEQ ID NO: 6):

[00218] Compound (21): D-Phe-D-Phe-D-Nle-(B-amidino)D-Dap-[homopiperazine
amide] (SEQ ID NO: 6):

ZX

N
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-60 WO 2008/ 057608 PCT/ US2007/ 023858 [00211] Conpound
14): D Phe- D- Phe- D- Leu- D- Dap(am di no) - [ N- (4-
Wéiz (L“f‘%saﬁ"ﬁyl )-L-proline]-OH (SEQ ID NO. 6): H2RGR(USHPORPE38S8
Na OOH 0 O NHN 14- HNJ, NH2 [00212] Conpound (15):
D- Phe- D- Phe- D-Leu-D- Lys- [ngAm di nohonopi per azi ne )
[09219e] Cosmound 230y DHhe- -D-ppiyDsRbu[$HAmidNpokomeRiperagine

argﬁzﬁhé%d?ék?@ﬂucgnpl—;?n&(iﬁ? d| nohonopi per azi ne

ami de] (SEQ ID NO 3): 7\ 00 HH H2N']'I /N HN
N\ 4 HII 00 N2 H NH2_| [ 00214] Compound (17):

D- Phe- D- Phe- D- Leu- ( E- ifPr

Ami di nohonopi per azi ag (o) _g')f‘.z .~~a 0 H
\ =BT WO

[ 00249] Conpound (18):

H H2NI~yWH N ~\ NH 0%
D- Phe- D- Phe- D- Leu- (O am di no) D- Dap- [ 4-

2008/ 057608 PCT/ US2007/ 023

[00220] Compound (23): D-Phe-D-Phe-D-Leu-D-Nar-[4-Amidinohomopiperazine
amide] (SEQ ID NO: 7):

[00221] Compound (24): D-Phe-D-Phe-D-Leu-D-Arg-[4-Amidinohomopiperazine
amide] (SEQ ID NO: 4):

0 0
- M
HzN/\[r N/\n/ N/\\ NH,
o X o u«NH

NH

HNZ ~NH,

[00222] Compound (25).: D-Phe-D-Phe-D-Leu-D-Lys-[2,8-diazaspiro[4,5]decan-1-
one amide] (SEQ ID NO: 2):

—-63 —



Arri di nohormpi perazi ne am de] (SEQ I D NO 6) @) H H
N NMANH NH v NH2 HN~-NFil [00216] rrrlJ)
W?f@‘)smsﬁo?’he D- Phe- D- Nl e- (J3- ani di no) D- Dap- [ 4- iR 20071023858
Ami di nohonopi per a2| ne am de]j (SEQ IDNO 6): \ ~f OO
nn _ H2ZN yN H N NNH2 -1~ O O NH NH HNNHZ@I;LOOZN]
[OMouﬁGWQW}d (29) APr&hplBRbe-B-LauDel w-Eningthib3 B Dap-

SRR ARG T‘éﬂ%ﬁmﬁﬁ%%@%mmﬂn? (E'f)N "

D- Phe- D- Phe- D- Nl e- ( 1i - o) D p [ honopi per azi ne
am de] (SEQ ID NO 6): rNHNNH O ONH
HN'NH2 -62 WD 2008/ 057608| P |€)O 023858 [ 00219]

Conpound (22):

D- Phe- D- Phe- D- Leu- DDb

amde] (SEQ I D NO 8): of NNI ~~\J
"~NH NHzZ

[00224] Compound (27): D-Phe-D-Phe-D-Leu-D-Lys-[1,3,8-
triazaspiro[4,5]decane-2,4-dione amide] (SEQ ID NO: 2):

[00225] Compound (28): 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 NO: 2):

[00226] Compound (29): D-Phe-D-Phe-D-Leu-D-Lys-[morpholino(piperidin-4-
ybDmethanone amide] (SEQ ID NO: 2):

Q )\H 0

T H
HzN/\[rN

(o)

—64 —



[ 00220] Conpound (23):
D- Phe- D- Phe- D- Leu- D- Nar - [ 4- Am di nohonopi per azi ne
WORNBHYEEQ ID NO 7): HH HZNN H O A/ N H2  BCTJSR{47/023858
HN I NH NH2 [00221] Conpound (24):
D- Phe- D- Phe- D- Leu- D- Ar 1[P4Am di nohonopi perazi ne _
(0872 He] Qosmound(3t DAe-Phe:D-beu i ys- Hrpiast | Kpipergip-yi-

ey e it Wl S 1 OB i 01 4., 51 decan- 1.

one amde] (SEQIDNO 2): HHH2N "r HO XO-NH 0 NH2
-63 WD 2008/ 057608 P S2007/ 023858 [00223] Comnpound
(26): D-Phe-D- Phe-D DLy 2- et hyl - 2, 8-

di azaspiro[ 4, 5] decah- i -Joné amide] (SEQID NO 2): ~I
HH H2Nj,/N NN M i N [ ©0224]
Conpound (27): D-Phe-oD RhexDd edDNys. HA. 3, 8-
triazaspiro[ 4, 5] decane- 2,4-4di one am de]\§§'§EQ I D NO

2): ~I

NH,

[00228] Compound (31): D-Phe-D-Phe-D-Leu-D-Lys-[4-(3,5-dimethyl-4H-1,2,4-
triazol-4-yl)piperidine amide] (SEQ ID NO: 2):

[00229] Compound (32): D-Phe-D-Phe-D-Leu-D-Lys-[1-(piperidin-4-yl)indolin-2-
one amide] (SEQ ID NO: 2):

[00230] Compound (33): D-Phe-D-Phe-D-Leu-D-Lys-[1-phenyl-1,3,8-
triazaspiro[4.5]decan-4-one amide] (SEQ ID NO: 2):

NH,
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HH H2N yNNINOtYOJNH HN- O NH2 [ 00225]

%@und (28
WO2BBASEBNhe- D- Leu- D- Lys- [ 5- chl or o- | - (pi per i di REEU§P§07/023858
1H benzo[ d]i m dazol -2(3) H one anmde] (SEQ ID NO 2):

,, 0 0

HHHI-rNHENNO 0 0 NANH NH2 / C [00226]

[0683Hou fepnirgnd (34): D-Phe-D-Phe-D-Leu-D-Lys-[imidazo[1,2-a]pyridine-2-

T aide e B %EQ[ D RO 2)- [HH HeN 111 N HEN

00N O NH2 : 08/ 057608 PCT/ US2007/ 023858
[ 00227] Conpound ): (ﬂ
D- Phe- D- Phe- D- Léu- l. s- 44ph nyI - -(p| peridin-yl -
1H i m dazol - 24 9 r 2): HH
H2N, , yN N~, yN a H npound (31):

D- Phe-

D- Phe- D Leu- DL[4 (3 5 d| nmet yI 441, 2, 4-

triazol -4-yl)piperidi ng am de] (SEQIDNO 2): HH
H2N, , yN H~N N

[00232]
yl)methyl

[00233]

Compound (35) D-Phe-D-Phe-D-Leu-D-Lys-[(5-methylpyrazin-2-
amide] (SEQ ID NO: 2):

" NH,

Compound (36): D-Phe-D-Phe-D-Leu-D-Lys-[1-(piperidin-4-yl)-1H-

benzo[d]imidazol-2(3H)-one amide] (SEQ ID NO: 2):

[00234]

Compound (37): D-Phe-D-Phe-D-Leu-D-Lys-[4,5,6,7-tetrahydro-1H-

pyrazolo[4,3-c]pyridine amide] (SEQ ID NO: 2):
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OO~ N N NH2 [00229] Conpound (32):

D- Phe- D- Phe- D- Leu- D- Lys-[ 1- (pi peri din-4-yl)indolin-2
WO/ WE] (SEQ ID NO 2): O H2N,,yN H-N Na PET{USg)iR (023858

O NH2 [00230] Comnpound (33):

D- Phe- D- Phe- D- Leu- D- Lys- [ 1- phenyl -1, 3, 8-
triazaspiro[4.5] gecany4E&M%kﬁe (SEQ ID NO 2): H2N
08/ 057608
083U asrbsseen Dot te SRR (34):

[0023¥)e- E&rEmaadldwv&deysnd ks THs G@zOburcRased Pvhd ini@eréial
yl met h am de] (SEQ ID NO 2): NN HEN Hanf O O N
w@e{sd&gg@gm@gﬁp &@gl@pnq dpptide International and PepTech Corporation).

Phe D Phe- eu- D- L S 5- I azi )\
Offer B L85 ik it Sk R S EAdich: Fifhd SR
ax{dO(DWiS] Tl@éﬂﬁgbﬁﬂds( B&gin were synthe51zed by standard methods in solid

D- Phe- D- Phe- D- Leu D;% (piperidin-4-y

phses perftid ichemlisirss [utitigis o@rfenm nglefoq rsa@od@o?wwﬂgss otlprwise

splecified, all reactions were performed at room temperature.

[00237] The following standard references provide guidance on general

experimental setup, and the availability of required starting material and reagents:

Kates, S. A., Albericio, F., Eds., Solid Phase Synthesis, A Practical Guide, Marcel

Dekker, New York, Basel, (2000); Bodanszky, M., Bodanszky, A., Eds., The

Practice of Peptide Synthesis, Second Edition, Springer-Verlag, (1994); Atherton, E.,

Sheppard, 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. 85, 2149-2154 (1963).

[00238] Additional abbreviations used herein:

[00239] ACN: acetonitrile

[00240] Aloc: allyloxycarbonyl

[00241] Boc: tert-butoxycarbonyl

[00242] BOP: benzotriazole- 1-yl-oxy-tris(dimethylamino)-phosphonium
hexafluorophosphate

[00243] Cbz: benzyloxycarbonyl.

[00244] Cbz-OSu: Na-(Benzyloxycarbonyloxy) succinimide

[00245] DBU:1,8-diazabicyclo[5.4.0Jundec-7-ene

[00246] DCM: Dichloromethanev

[00247] Dde: 1-(4,4-dimethyl-2,6-dioxocyclohex-1-ylidene)ethyl

[00248] DIC: N,N'-diisopropylcarbodiimide

[00249] DIEA: N,N-diisopropylethylamine

[00250] DMF: N,N-dimethylformamide

[00251] Fmoc: 9-fluorenylmethoxycarbonyl

[00252] HATU: 2-(1H-9-azabenzotriazole-1-yl)-1,1,3,3-tetramethylaminium

hexafluorophosphate
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HH H2N,~yN H-N OLN O O ~/'NH O NH2 [00234]

Compound (37):
WQZ&%@-Sﬁoﬁhe- D-Leu-D-Lys-[4,5,6,7-tetrahydro-| PCTLSI007/023858
pyrazol o[ 4, 3-c¢] pyridine am de] (SEQ ID NGO 2): H2NN
H-N N ~ NH2 -66 WO 2008/ 057608 PCT/ US2007/ 023858
(00283 ANVIBHI | DO B HEnapsmazole-1-¥kpk B Fetgtrametbylaphaipme
Met hods:e&%Il 0236]}; Aﬁ%ﬁno acid derivatives and resins
wer e puﬁ’ SYFPYYBI ' Eonmer ci al provi ders

[002§4Y0V ADBE hatpdrd3aebeBridZeRt | de | nternational and
Pe

pTech Corporation). Qher chem cals and solvents
[0026&r e HRI:C Hagleperfarmangi ligrad phremiatagraphiysher Sci entifi c
[002§€ld VWR. The compounds herein were synthesized by

anda®®¥ nethods in solid phase peptide chemstry

(00257 | iivDa@ 10@thdimeney] 206ldBR6cyErRineRA0)IRYe)- i e@BBbuty]
otherwise specified, all reactions were perforned at
[0025&lo MNMMs ek methybmofphobigg] The fol | owi ng st andard

fer e rovi de i dance on general experinental
[002&21[ uﬂ\?ﬂgng"ﬁﬁ@yfz&’\‘/gf’ﬁ%ﬂwﬁ ty of required starting
[oozgﬁt erAla_Iangpd reagents: Kates, S. A, Al bericio, F.,
S

., Solid Phase Synthesis, A Practical Guide, MNarcel
0026k k e+ NBRewl: ¥avikobepaesshulfqnybeyridBodanszky, M,

a | .~ Eds. .. T Practiee o i,de
(0026817 2 %24 &7 pf iy Oy o AR Sl RB C 1904
[00268he ng@@é’: BenzotPA¥RORP? P-fgd)xeris-g?frrolﬁﬂiﬁo-,phSQihbdiuHh ase

€ Sy

Pept i nthesis, A Practical Approach, IRL Press at
Oxf ord hexafluprophgspbptess, (1989); Stewart, J. M,

NG p.J... D ol id Phase Synthesis, Pierce Cheni cal
002888 R xRl F R ol o et al 0 Biol. Chem 273
[0028814 9 8F AT 0L (\H- 98B otriaxait- Mo« i, f B 8ltdirarRethiBuronflumAm

Chem Soc. 85, 2149-2154 (1963). [00238] Additi onal
abbr evi EtiaBperobeiate herei n: [00239] ACN: acetonitrile

o5 B AR (00741
[0026%Nz OLFA :azfliérodeeticaoxly- t ri s(di net hyl ami no) - phosphoni um
[00268] TIS: triisopropylsilane

[00269] TMOF: trimethyl orthoformate

[00270] TMSOTT: trimethylsilyl trifluoromethanesulfonate

[00271]  Trt: trityl

[00272]  Peptides synthesized by Fmoc methodology were cleaved with a mixture
of TFA/TIS/H,O (v/viv =95:2.5:2.5). The cleavage step in the Boc methodology was
accomplished either with a mixture of HF/anisole (v/v =9:1) or with a mixture of
TMSOT{/TFA/m-cresol (v/v/v =2:7:1).

[00273] Coupling reactions in peptide chain elongation were carried out either
manually on a peptide synthesizer and mediated by coupling reagents with a 2 to 4-
fold excess amino acid derivatives. The coupling reagents used in the synthesis of the
various compounds of the invention were chosen from the following combinations:
DIC/HOBt, HATU/DIEA, HBTU/DIEA, TBTU/DIEA, PyBOP/DIEA, and
BOP/DIEA.

[00274] Deprotection of the side chain of amino acid in position No. 4 (designated

Xaay in the final synthetic peptide amide product) of resin bound peptides was
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hexaf | uor ophosphat e [00243] Cbz: benzyl oxycarbonyl .
00244] Cbz-OSu: Na-(Benzyl oxycarbonyl oxy) succi ni m de
W G@‘}ﬂﬁ%’“ﬁBU 1, 8- di azabi cycl o[ 5. 4. 0] undec- 7- eHQT/USZOWOBSSS
[00246] DCM Dichl oronet hane [ 00247] Dde:
1- (4, 4-di met hyl - 2, 6- di oxocycl ohex- 1fyI|dene)ethyI
achipOai@] fotp@s: Reptides weropssapied statingifiom aaq g@amogressively

oD BRI B ST 5 RO B o of e

duﬂni‘nbtaerdelmfbm& axXaavReeYdledtVOREé oA A follows: (i) N-Dde or N-

2- (1H 9-azabenzotriazol e-1-yl)-1,1, 3, 3-tetranmet hyl am n
ivDdergronex wetersmeptbby AddehydazinOmDhE. (sedimbra, S. R., et al,,

I O N S ——

39 exad {1998 AP NPARIcErenitf 288} 3HgBIPh;P),Pd in CHClglAcOH/NMM
1- hydr oxybenzot ri azol e [ 00255] HPLC. high performance

(viiaidd:2chr Seakatasabhy., e{@0oR5 &pﬁz@s.@@ww&wctum

Biglegy. Piobobel i EEPHE Ry on ookt RoSoug Se. A”

(EB‘S)”ESUle\I_WLéi&%d ¢13.90$(19040260] All: allyl [00261]

0- nltrobenzenesulfonyl chl ori de [00262]
[0%75] 2 W}mn@epuq’mmmfessnmbtndhylﬁr Bopprerastion aetimdeleigy othg side

er 05k BYBOES of e ciaminp i, piges kKo LN Dpohich

w:i‘seféﬂ{bbétpbfamlge%l“;ﬂf)ﬁldlﬁ@ﬁ@MFRp reversed phase [00265]
[0Q2‘(61H beprapytatian of éleﬁelymlpalmltxog;n@nttb@ piderehaiy pfiamimoagid at

S AL NGBl OSBRI PR e
boEP? ﬁg%tgdrelnvglfmﬂ@ Abte So-hmid fuh&ﬁﬂlﬁﬁ])(aﬂ% rehétedrtithyd mixture of
acetone and NaBH(OAc); in TMOF producing the resin bound Nw-isopropyl peptide.
[00277] Monomethylation of the terminal nitrogen on the side chain of amino acid
at Xaa, of resin bound peptides: To synthesize resin bound Nw-methyl peptides, the
free @-amino function was first derivatized with o-nitrobenzene-sulfonyl chloride (o-
NBS-CI; Biron, E.; Chatterjee, J.; Kessler, H. Optimized selective N-methylation of
peptides on solid support. J. Pep. Sci. 12:213-219 (2006). The resulting sulfonamide
was then methylated with a mixture of dimethylsulphate- and 1,8-diaza-
bicyclo[5.4.0Jundec-7-ene in NMP. The 0-NBS protecting group was subsequently
removed by a mixture of mercaptoethanol and 1,8-diazabicyclo[5.4.0Jundec-7-ene in
NMP. _

[00278] Guanylation of the terminal nitrogen on the side chain of amino acid at
Xaay of resin bound peptides: After deprotection, the resin bound peptide with the
free w-amino function in position No. 4 was reacted with a mixture of 1H-pyrazole-1-
carboxamidine hydrochloride (Bernatowicz, M. S., et al., J. Org. Chem. 57, 2497-
2502 (1992) and DIEA in DMF producing the resin bound Nw-guanidino peptide.
[00279] Peptides were purified by preparative HPLC in triethylammonium
phosphate (TEAP) or trifluoroacetic acid (TFA) buffers. When required, the
compounds were finally converted to trifluoroacetate or acetate salts using

conventional HPLC methodology. Fractions with purity exceeding 97% were pooled
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[00270] TMSOTf: trimethylsilyl
trifluoronethanesul fonate [00271] Trt: tri tyI

272
WO Be¥8synt hesi zed by Fnoc net hodol ogy wereP ["@153‘8)8)023858
with a mxture of TFA/TIS/ H20 (v/v/v = 95: 2 5:2.5).
The cl eavag}e st efp in the Boc nethodol ogy wa
drigi it

anddyenhplizedh be synthasized peptidgs @/a@fietmﬁmaml By pralytjgal RP-
H é 1) or with a m xture of TMSOIf/TFA/ m cresol
]EIV viv = 2:7:1). [00273] Coupling reactions in peptide

[0028U]N @Jn@nﬁaﬁllmnmvcewwdrf&ﬂhe@ Bh aBWABRI600MRIHSIVent ON
a peptide synthesizer and nediated by coupling

denhefargémtsrrwrttlha éiV gers §8a turabledibeorbancs Yndﬁt@ctat ardi a Waters 746

reagent s
Bt KPE SBsEo s A0 BRRa SEF e Vil Cisgtomn
(OMene22 m o T[BLle/?ﬁ&lE Eﬁef?@O'&Bb&gn&?_HM NGV rABSF 2.0 mi/min.
DI EA, HBTU BTU DI EA, PyBOP/ DI EA,
Smhis BORID re 0 D T4 in3d ) ancee TGP Afin 8076 Aﬂnﬂ@o%wm

refﬂ%@tlmlﬁaﬁe@g}mmwﬁ%ffb)ea;s? Byem it AR Ke HEAZ el

B HIPRIBE BnESSpHRE CPpelE RGP ES 30 sglps? 30 pum particle

smes SG(DT‘AI e size)rdt larﬂjpv&f lra&mmélrnlandl pn agVassiPrep LLC 2@ﬂd| ng
Xaa3, then Xaa2 and finally The side cha

PrERASRIENE SRR P EAB] SYsemp path adWawsn‘biiﬁa@%bl? Risogice H Vigdetector

t r
oSy 607 B0\ AR BT 0B 0 A v
0. BBeT KZkl abﬁ% A%:NRO% HiO akspectiviedy.r HREQranalykwtof the final
39: 1633 160 ( 1998)

corgionan B BFF R rged on'a égwleﬂ%ﬁvﬁ(rggg%(a Elqclfqe éfhm&r%aph using a

Pt{;?[}g‘éq% %e egl%ﬂf%(éﬁag? %ﬁ’ Qz.@{ﬂs@rﬁﬁpoﬂgwgﬂmé&é/s}%vscrA

pdeb Siae)Sdt ra)ﬂowsialfdl@ftOJB el aid aB4@ POYBuffBfsQC andl B Werd0®N ZCBPA in
Peptide S gosn um', Hod R S. and Smith, J. A

H{Geeled 0.0 i DUACNDIS H1G, resrotyely.| Bhoisntiois the
oy BRI RgASP SR At b B BESLAEL Blhometry, Mass

ogy, e S| pro ing group O

speted e racirded éi FREURAd GO misddev@emteWRE an ST Sburce.
was renmoved by 20-30% pi peridine in DVF. [00276]

| sopropyl ation of the term nal nitrogen on the side
chain of amno acid at Xaa4 of resin bound peptides
was achieved as follows: After deprotection, the resin

Ekﬂm@wbgﬂ[%%ghc&ﬁﬁmmgg co-am no function at Xaa4

was reacte m xt ur acet one and NaBH( OAc) 3
(0028 TTMVOP-Pha PhaaD-Lidve(er s ) Lo {1 nid moh srappipergkine amide]

SHEHLBE on che si de chain’of amino acid at Xaad of
[00?@2]” QQUFI‘Q: sgﬁﬁ% ggﬁvn hFiSHBY NGBk 2RikERIM I Yes used were
Bcz D Phe- OH Fmoc D-Phe-OH, Fmoc D-Leu-OH, 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 dried in vacuo.

The resulting homopiperazine carbamate Wang resin (5.1 g; homopiperazine-

[carbamate Wang resin]) was split into several portions and a portion of 1.5 g (1.3
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free ao-am no function was first derivatized mﬁth

0- ni trobenzene-sul fonyl chloride (o- NBS-O;
WR2003¢R%%erj ee, J.; Kessler, H Optinized sel 3@?4‘@%007/023853

N-net hyl ati on of peptides on solid support. J. Pep.
Sci. 12:213-219 (2006). The resulti ng&sulfonam de was
mmpBrvasased lo-aoatinyg tha peptidesynihesisf DI QR ymediatethsingleand

conlgr%ggl(ﬁezr% Bek:)rlfg%rgzeldomgls 3 u%lldréqgess ZF St nos aQINéP ivgt-w&:s IhFoc

sequent

grodpoiv by @nﬂfve@ﬂzﬁtﬁ%@@ﬁi‘pbﬂdﬁﬁé irBDMIF. Upon com letlon of Bezptlde chain
1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene in 78]

el@ganqrh 4l ssinopasttreatederith #&lhydiazingge PMIR fqrrﬁex é ingig ferladen

regoplondereohyes Hateasnin mulia Rt §9 el b, e
reSiRBAAAL HAGH QONg I BLAOFHIDPRDL - IER- GRS MhE D 2

1H pyr (zol e- 1- car boxam di ne hydrochl ori de
[c{rBamatatWWamgesinhl waS. spliedgaal and aJporGpiy of @h ertD.35dmoD48i8-used

2502 (199 and DI roduci ng the resin bound
fOT\E"g? 5‘&‘5 rWS“ﬁ’é‘BP%Qemeth%F‘?% Peptides were purified
[o&mgr SRR STThLolihd r&khxﬁ BB UK (R SPAI& out in

or trifluoroacetic acid (TFA)" buffers. Wen
threequs e(:i) [a-N8S Rrotwepaeridd hweersm boural feptido@Emimed) was first

ol AER RIBGH DT RLEREES Bl e BEDEET 6B
Nl}l’@fo@ I?fﬂ? Qi x%@m fp %&9%/3@51?1@0%@@41%39%{1 Ga3sEaBvitiRNaVP.

l'yop I zed Purlty of the synthesized peptides was
(iid| BY-dMethyletorly Theaesyn-bewrd (RINBSHRDECtef popsis] waytheryreaeted with

a sabitiopary EgebEinRld R T e Sl S At BoL Sy bance
le&hS"l%thQ&Q[ 03Md 1@ M1 ARIrich Pin MHSLPE 7 HRIY Wi l%oml'i@fﬂﬂ rature for 5

anal yses of peptl des were carried out using dac
min] Fheatummwas {l@nagisked it NMB apdnmm%hm@@rmeﬁewampewd

orl i (EREs PertoissiAI{ Thatyighseur vadlfusd FihGhl Gon'of
mACM AR Q.7 nll EPR NN, 8 BRI AL RIS UIOTEIRIneA0% ml, 5

given in mn. Preparative RP- HPLC Was acconpl i shed
mmlgl)ng NMRy 4 ad) atreorp tespparaturader & arinr Theeesrowss then washed

BN BT st B R 2 22t * 1"

[omsmar Toipyste@horBilags dpmethybiceondiry Bme\WIRLYs 48%aa,, the
t.unabl e absorbance UV detector. . and a Servogor 120

regipsbopnd psthylatedepapide wapimerte svilk asdutpnffRezedSuwiormmol)yin
DB, T MF R0 PRI ARSI IELY. T
peatithe whethien Pha kel filorh @Orekinduyi tebatther Imﬁﬂgsrodlnibnuﬁlmmfl
(15 ml, v/v = 1:1) at room temperature for 2 hours. The resin was then filtered and
washed with TFA. The filtrate was evaporated in vacuo and the crude peptide (0.3
mmol; Bcz-D-Phe-D-Phe-D-Leu-D-Lys(Me,Bcz)-[homopiperazine amide]) was
precipitated from diethyl ether.

[00285] 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 mmol) in DMF (3 ml) overnight

at room temperature. Acetic acid and H,O were added to quench the reaction and the
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Phenomenex Synergi MAX-RP Cl12 colum (2.0 x 150 nm 4
8 artlcle size, 80 A pore size) at a flowrate

of
O8S748n at 40 C. Buffers A and B were O. 015}5}1&41}&2?05/023858
H20 and 0.01% TFA in 70% ACN 30% H2O, respectively.
The identity of the synthetic peptide am des was
sobwivini wasgftozey and dued o p hyophitiasstogiescthe dasitedyprotieted peptide,

BB RE DD 1 el 2Ll B e eate el 6 9

(0928610 MR fiflal (deprdtQPidRhlydrolysis, the above peptide (0.6 g) was treated
D- Phe- D- Phe- D Leu- (E- Me) D-'L s-[4-Am di nohonopi per azi ne

Wahladm}(turf( SEMSOTHGF AV-cre g szqnl Séev =7 d ¢ hewemdpmperature

1...Th t
o e e B S Ol FETER S
péaggataimg(@g@yr%r The fully protected resin bound

i de was synthesized manual ly starting from p-
[0ﬂ2 T]OpW@npmfacraluonahe abmwgierlesd erude peptigle (2.6) wasidjssolved in

0. RFEA TR SN0 T CarRish ST, v Top RS BB FBE o b

pm;eamsr;@rm B@ffé&y?teﬁr (b8ffeTPL 0. 146 TEA IHL@UHISB =011 PGHA
0O nL) overnight at roomtenperature. The resin was

mv@% AEN(O% HI0P. dihe mearddwaﬁrﬂl@tad withweelinger gradigat of buffer

BRI L B ET 20 iR ot bl OF raciony ity predeif 7%

w§1‘é 6&'(1 R67en| ﬁ’rﬂﬁdﬁéﬂ%lﬁa g iligét t@fglv% the ﬁhr(ﬂed%)epﬁ@e Myhite
8/ 057608 PCT/ US2007/ 858 mmol) was used

am@mhowwd%(biépng)ddimam?gmg t.;I 9|1¢j4|-1|(n3m pm;iy?e@& gradient
SEP s’ U o U Fe D' SEa ot fad P2ved

obvetvad 86905pi peri di ne in DI\/F Upon conpl eti on of pepti de
chain el ongatl on the resin was treated with 4%

hydrazi ne in for 3 x 3 mn for Dde renoval. The
EXAMPLEZs S\)OE@‘E@EOWQ‘HPW (Bhd DCM and dried in vacuo.

re
N R e T e e
(SBQID NERi2)] ) was spllt again and a portion of 0.6 g
mpl ). was use for_ subsequent derivatization

0,
lﬂzﬂﬂﬁﬂet PP 5 Shyme pObizam 2 Ak Biyemueri4bn Optimiseé selsciays No
mEELLARS Bentder i sld SRBde AP ERUE S fo; bTa-21 H(aA6), The
arihodicidndelrivatvas uked were BacelaiRhd-OH 1 Fmec-BePhu-Obin FmoNBSL@]J

0?‘9 : 0?’%5—3/?@?3 Fﬂﬂ%@m bpg 'a%o(-ngrﬁpﬂoc niﬁsnp?lei ) ﬁaawagy'ﬁ

adid eHPﬂ@%@‘MWaBQ were éérfc)m{em' a%@é@ﬁb@& inahd synliRis of

resi n- bound o- NB pr ot ect pepti de was then react ed
compdund 1 )sdeiscribedrmbove. 1, 8- di azab| cycl o[ 5. 4. 0] undec- 7- ene

'[@2%@ Aﬁhaﬁvlémdeﬁ W?&% 'r%%tﬁqsy%ﬁ%%e?m’égmta%ing

from 2-Chlorotrityl chloride resin (1.8 g, 0.9 mmol 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-Cl-Trt resin]) was split and a portion of
0.3 mmol was used for subsequent cleavage. The peptide resin (0.3 mmol) was then

treated with a mixture of TFA/TIS/H,O (15 ml, v/v/v =95:2.5:2.5) at room
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mn. The resin was then washed with NMP and the
washi n rocess was repeated once. (iii) [o-N

WOBIPEYEi on] : The peptide resin was treated \RFFWSAOWOBSSS

sol ution of nmercaptoet hanol (O 7 m, 10 nnDI) and
1, 8-di azabi cycl o[ 5. 4. 0] undec- 7- ene O 8 , 5 mol)
teinpenuvPe for 9ﬁ>|r9unat o wastihen dlltgred an rw25h¢ﬁ with THA. rldwi n

he t h
R ol Rt o vviind T GG depriot RES ol DRSS PR D-
L DELRY o (5 %ﬁmqﬁ;seyldﬂ{a@eare&xﬁctaxﬁi)po}%w gr%aﬂfitﬁlteg from

resin- bound nmet hyl at ed pepti'de was reacte
digtbylrthen of Bcz-OSu (6 nmmol) in DWF (7 m). The resin

d with DCM dri LT .
B350 G E Ot Ruthdalan he B0da PSR O A PEd et By E L i aceti
actd inHA 630 Ht)iand ef soTtEtUnWloéd%@ offlo anIPLE cdiufin Ad pusieigd

tenperature for 2 hours. The resin was then filtered
usargﬂ" EABduEdr spistem Witha phhd 2 f(buffaraie= WES Pevapagt Bt=e20% TEAP

735 e AR Etiou R B ot o FBhs o of hyffor B, 7B
to@"?%i?])‘)er\mﬁmnp 'F%‘dtll@hi R %uﬁfﬁﬂc@é&ﬁg‘%% Q\telﬂ@ﬁool{:cpﬁ?eﬁﬁla

For guanyl ation of the honopi perazine at the
reghlting salntign wahdilugbvish tye pelumes pHwatepmbhe dlhagd sqletzanevas

| ut
oy P b B S i S0 Rsfongh AR el gion it o
TRABLIfet sQM:(b(ﬂefHA =QVB% MFNin 1JO ARPB= B IREFRA W 80%
Acetic acid and H20 were added to quench the reaction

AGN20% &1,0) and wineay @sidday @C)Buflf@'ﬁ o7/ WeB®ser 25 min.

Frf’tﬁtéolil’% é’@‘p‘r %Lgﬁ% F)(S(Eeggxlng %9% e%?re &)801%8 ta ozlexofnrgii (lr;e%l%rll at lyogmflzer
toBedld khePiRifled m& ds%d[%dgg&‘gﬁ&s $bwiiér (Amxﬁig)n HAERDMAPRGA tr

zi ne am de] .6 0). For fi nal

= 4643 sriacpursy 9% @radéqng ; 5%tBn'@ 25%R evesftmise MOMM+EY): was
el i 1.h /TFA/mcre ol (10 m,
th? Sﬁl}l%%‘ Bqlrﬂ]? réég% ?%Sr%gaggére for 2 ﬁourg The

[omm]ur Congoutl enavatatd peghrédein Atacieichelge afalSga to
precipitated fromdiethyl ether. [00287] For
thpmﬁhpwmdmfug@w 2 vk thefellewingranyiael agid dervasives:i biaog-H-BhgPH,

487 EEL R O s D (T O, P R0 el LE 8 (hiPridine)-+-

canlso)crygcﬁaa buf fer system (buffers A=0.1%TFA in HO
= 1% TFA in 60% ACN 40% H20). The conpound
l‘m&%i*la Jthé duky pretested;resinnbopnd-pepEAe Was Sythgsized n@nugléwamng
7/, o OR§
fr&ﬁl}rQi ?@é@ﬁ%&ﬁﬁﬁ%% @\g?gﬁp%ﬁgf (Se@]gfrozglrg) and M]w
trmnedawitly Bph44Lammb It- Emgc 4e(ptpleadma) 4-fcal®dxjdapddld1@8ﬂ% v’)m te
r phous po HPLC analysis: tR =

i mmwe Bieh, DM RIEASTED e o aoderf Fe
llrr RH%CH&I% AR RGBT es'lrpafag@a%%e@ B 1 'by the addition of
Srsd BgET .

MeOH (258 mL) and DIEA .
[00294] (258 mL). The resin was isolated and washed with DMF (3 x 3 L). The
resin containing the first 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/DMF (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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EXAMPLE 2: Synthesis of conpound (2) [00288]
D- Phe- D- Phe- D- Leu- D- Lys-[ W( 4- am nopi peri di ne-4-carb

WO200805784%1-OH (SEQ ID NO 2): [00289] See thSC%ﬁ% Ahassss

of Figure 2 and Biron et al., Optim zed sel ectlve I\I-
nmet hyl ati on of peptides on solid sup

ort
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trepted pipgridine-(3965.2, 150f235§§) 18tDMBo Fﬁhe rsinwappoigredsBBashed
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T
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adj ent of buffer

n 800 ACN/ and lin
plisSe SopTiltG e 4Ta7 yeiliossansule) ahd T RreeTiiTr Gt ve BeipeaLdyS valt of

th@bg%ﬁ{y(eg‘grgﬁ%ewrﬁ 399 Gloeg, plfrgpzen and dried on a
'y iliz

EXAMPLE 3: Synthesis of compound (3)

[00297] D-Phe-D-Phe-D-Leu-(e-Me)D-Lys-[ w(4-aminopiperidine-4-carboxylic
acid)]-OH (SEQ ID NO: 1):

[00298] 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-CI-Trt resin],
which was prepared during the synthesis of compound (2) as described below. HPLC
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to yield the purified peptide as white anorphous

owder (93 ng). HPLC analysis: tR = 16.43 mn urit
Wé@.‘)%}%swéﬁadi ent 598 to 25%B over 20 min; M (WF&WOO%B%S

expected nol ecul ar ion mass 680.4, observed 680. 3.
[ 00292] Conpound (2) was al so prepared using a
andg¥Stanalysesovarerelsa peifomuadsastdescribhdiin diasymthésis ¢fi apmpound (2)
with the followi ng ami no acid derivatives:
3%bc- D- Phe- OH, Fnoc- D- Leu- OH, Fnoc- D- Lys(Boc)-OH, and

[059%94' Fa} ﬂ@'méhylﬁmof(tﬁé Redrhidb Pgdctidn of EEEW(M !X@,%Cthl‘ée-step
[00293] The fully protected resin-bound peptide was
progettuieeas desckitredrini e synthiesis of egmpdund il pwa@hiobowed.i $sd

d%é&gw@g%géf% {e@%-blo%ngBﬁet}?ngteg pep]fidg?ﬂ{)gb-P}LhB-};h%%-rLeu-
SRSt ABL STRS-Aan SR O ATIEI o  or

tr¢apesw ith a ofix e of) ThAS TS/AHEJ 15 THev/viv =PHRS: Wbkatgesmr ed

for 4 hours, and.then.the resi a d, f
el o gy Trieuih pos R et ERRR b 3R TFA b
fifilale wdst&ap&iaicd iMDSciloSRl MEGudseptias (BY nvhélh DOMEe- O Phe-13-
Q The resin containing the first amno acid was
Leu-&aMeiDhiys hoft-poimocpiperidine-Hiorrboaylic &id)]-6H) veBoprecipitated
fvvas(ﬁﬁg lvvith DMF (9 x 3 L) and Fnoc-D-Lys(Boc)-OH (472
r&’}’ Y& ed  usi ng PyBOP (519 g) in the presence of

(0058] (193 cadcestidd @43 i) Whspulilidd ) prideMiAVEFIZO0 M
500 mL) with stirring for 2.25 hours. The di pegtl de
acsording 0ithgprotaps] desgribed indhesymtheals df @owpewnd(2). hSenboyg

3.6 The F d b t t w.t.h
Fispu et e e s 8B PR tnpiar B8 ot
T OB G B e o b Lo

=1652 ngjp, punite99 297 gng_d)ieré%&m%ﬂsaergw min; MM 500
ni 50 . an tAgr for r. Subsequent
ex\%gﬁi Hboq%ﬁ%% ‘oano%ﬁgss(d?r4x4? §b$?Y_e)d]6f9% ?ﬁl’J owed ’ bf/ g Iu eavage of

the Fnoc group with piperidine in DM (3 x 4.2 L of
EXAMPlRd: Shamesimsheorgpoundide resin with DV (9 x 4.2
(\Lﬁé {)rovi ded the _resin bound tripeptide. This nateri al
(001} r DrPberDaPhDatic Dl yona-(§-pipsadingh-L-piobinel(QH7  n($EQ
IRG: t (153 g) in DCM DM (500 niL / 500 L) and
stirréd overnight. The resin was isolated, washed
[08802] DNMe(atixo decid denivasives hised welre¢ Bat-BdPhe-Oi, [FirperD-#he-©H,
in DMF (3.x 4.7 L of Iﬁ(?% to cl eave the Fnoc rouE and
FingeD-latcPdt Emps R-Lastide) 1S\ qng Ne(lrFmogypiperidgn-4-yl)-L-proline

LRSS MR R I8 s of pprgy
(l)n Sexcidriildd des@iptivh abotd OTrelschemelfollotwied ved shimstarizialp as shown
lng‘%g&ré)z g)gc%p{ ﬁé#%u‘ﬂﬁﬁgs' v%grle %e%?dtedvﬁysﬂ%q‘t%}.ék Iaall\t/L:er(tl:);anxDIC.
[00303] The fully protected resin-bound peptide was synthesized manually starting
from 2-Chlorotrityl chloride resin (3.2 g, 2.4 mmdl; NeoMPS). 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 mmol) in DCM
(40 ml) and DMF (10 ml) at room temperature for 4 hours. The resin was washed
with 3x DCM/MeOH/DIEA (v/v/v = 17:2:1) and 3x DCM and dried in vacuo. The
resulting resin (3.7 g; N-(4-piperidinyl)-L-proline-[2-Cl-Trt 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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treated piperidine (3 x 5.2 L of 35% in DW. The
resin was isol ated, and washed sequentially w

DMV
WPGUB/B7@81) then DCM (5 x 5.2 L). It was dri eHCF@SZOOWOB%S

provide a 90.4%yield of protected peptide bound to

the resin. The peptide was cleaved from the resin
syngienig- WUMEérmeduat@d singlpsjogplingsy i perferanedeayitied 3 feld

RESTHOX M P S e
indOIIFt 1Rdntcdmyideion (of Peptide chhid st gationale &@h'v&tﬁ;ttﬁdteﬁywm 4%

filtration and dried under reduced pressure to give
hygrapdee pdpMiFdhree [tm@z é@] 3 mm eq@b ito rameeyeilde. Theaedn wige washed

Wi DM Sad BN 33 it o'l G i bRadids i Bl B BoSD-
PHEBL PR BILeu-B\ENs-NH{ A gipeAillingD-1i-pRliBp2 (8- TRTRSIA]) was split

Fractions with purity exceedi ng 95% were pool ed,

agagnasia p@rtlem obd g Pdpnmol)2eas used for subsgaugny ﬁl@awpt iThe

> 95, 5% e exc in
SoETe T LBt R R AT BRDI S Ty R s 3529
ataamwﬁper@tha%r %smﬁ | THeereSifl wa fidtéreldtinfl l»\latsl@erd Wi srsrlz\e )The
and freeze-dried to give the acetate salt of the

flb@pq Vereevapor@iedlin vequgl and tricrads peptidod Fior ey, D EkaibPhe--Leu-

S. of ,.c ou 0]
BHARR Bt pRlngen 4 PReipiaed fom dismheher 4.
[omsocqu IFio€ purifi¢atibh; twakscﬁﬁfanida p¥RtidéL220 [ A28 diskbEred in 0.1%

nthesis was started with 0.3 nmol of the peptide
TFggp HOg§6 n) pplthe solution was loaded onto an HPLC column and purified

usth ({é:) ’?ﬁA%ﬁlhgj ﬁeﬁfvu@é‘f BRe- (&L@/ . A PHRS b P B, g%rﬁ@&%% h(g%

esin was prepared durin

AWM H,9) 0The oompound »Qe&)eh&Sd dzetﬁcarlid@adgrb@bmf bthbQB Y5%B
WO 2008/ 057608 PCT/ US2007/ 023858 and Ms anal yses were
t0a158eB prer 2T i tRes 436 Be Hirpsigns pith parisyeicpeding 9t were pooled,

fr§ P Qxlfﬂq(ﬁine{dzc) a ﬁgpﬂlﬁzer[tg %é-%ﬁﬂf/es E@Eﬁ%qg%ﬂﬁgé &y\kﬁ‘i{é o rgflous

e’ W ani no Ion O ree-s

powvdet €80mg).aHPLEsmalybedigi=n1 §. 2msry; putiesIss5%f gmmemﬂ%ﬂ to

§ é was_fol |l owed. See description above.

23%8Biayenmin: M RyiEE EE*peRd laele(:l{ﬁa&wwyi& ﬁmbﬁgve% G34.4.
(E- Me) D- Lys- (N- Boc- am no- 4- pi peri di nyl car boxylic
acid)-[2-A-Trt resin]) was then treated with a
m xture of TFA/TIS/H0 (15 m, v/v/v = 95:2.5:2.5) at

room tenperature for 90 mn. The resin was then
EKAMRBLEG: Sydthasis hEcompaundTHA. The filtrate was

[@@ﬂor @ %ﬁ% l]%l_’h aBulgeuaBdH rh[?\l-&{ &%@n&n% LdSro me]SOﬁm)I "(SEQ

H}NOG I\/le)DLys [vv(4 am no- pi peri di ne-4-carboxylic
I@@% precipitated fromdiethyl ether.
]Thtrp@pmeu@empocMBhf( -D-Bhendlep-Rd sy sp¥r(4-pipstidimyl)-L-

pr% ??ﬁ%ﬁ T\ﬁ resﬂ' 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.

[00307] . 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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according to the protocol described in the synthesis

of corr?ound (2). See above. Fractions with urngy
WEREBEIRINE 97% were pool ed, frozen, and dried $2007/023858

| yophilizer to yield the purified peptide as white
annrghous powder (185 ggé HPLC analysis: tR = 16.93
TRATISALA ¢1y nglgv/z/% gpahah) atsmtt@nrz@wrmﬁﬁ»é 90 m)anhe resin

sl it o RGeS P RESY ol IS o 01 hne
chdﬂ(s?lBe iy %m%&mmeme&m Hae [N 44-pypetidimyDr Olpidigki-

[ 00302] The am no acid derivatives
Oﬁéwswwl@tﬁé fmﬁ@ﬂml-lethmc D- Phe-OH, Fnoc- D- Leu- OH,

(ORSRET  k B o e B8y i 470 mpgesgiggoiyed in0-1%
TRAGh Y563 501 Fariithé 96108B6h was aged e dn HPUU@)]@MH hhe ?_uﬁ’fled
of conpound (1). See detail ed description above.

U%w%ﬁAfwff%Wmﬂslf%é%i%aTEz@ imE.QhodB = VA T rie 60%
d d
PRV Yok, SRR R g AL 250

to B% B obGWTn RE R 4 46%Ba Fradiohs sth @@dtymaémhg@% GWdré pébled,
from2-Chlorotrityl chloride resin (3.2 g,

frogeanmg) Lyophibizesk toaetidrthet pusified peptide; assrfhlammyplms @owder (81

gy AP EGaBalS G A i) by OB it Bt B 2o 20
mal MOHAH$ et péthed ﬂaaleaulamh)masm 76 obsé@cdi6.and DVF

(10 m) at roomtenperature for 4 hours. The resin was
washed w th 3x DCM MeOH DI EA (v/v/v = 17:2:1) and 3x
EXAMBIAG 64 Siyadresim of euppundk® resulting resin (3.7 g;

e T e

severa
s(EQE)mIl)) was used to continue the peptl de -75 WO
2008/ 057608 PCT/ US2007/ 023858 synt
DISAthesis was antiated with Ochog (9-# ﬁg§01\)\ef @erRéP‘#Q?rfﬁ% Boc-D-

Pi-Dpi Borfedl 8. y52 ngiéaa‘éﬁdt?ﬁl)%g ‘Hng 'ﬂ?fek?ﬁi,w&as

noc group was ‘re p|p |ne
prlepand doripd gicisgithedis pagmpdand (Bias deéombg@hbayre HFA«C mﬁjleS
vvastreated with 4% hydrazmelnDI\/Fthreetlnes

anglyses, weregreriopmed apdrsciiRed in thees ypEhesis ofisamppinddd) abgve hIn this
cMh@&ga,D%%%@é% \ké_fsdprh-'gy?{tﬁgsli'&d ahB2offisd he dpisRERithde

resin
stefneisadshmby- dfehie peptids showrtingFigereidi nyl ) - L- prol i ne-[2-C

doaTl iy jraehiBuat ptshe g dumm R RER Ln g a'tite-step

piRS&Ir& &al ﬁﬁloﬂve%§ dEsrcﬁBEchi'x e § tl?esm dftcHﬁﬁoQﬁd (1) above. The
TFA/ TI S/TH20 (15 M, v/v/iv = F 00

resmnlpxmmdmmleylated paﬂldm(Boc -ThBhe- Esli’he Ddssuﬁ(ia’rMe)DeuyaNd@
wa \ﬂ: TF@EEII:}S btr ﬁ was . eva orat.ed I n. vacuo
PR IEHR TePRlBs Bt Bererinbordrgfen el BpA By Bt
TPAIS/H S (1@ 1, RRYV diosyl 3:2 Isy By @bhﬁ@ﬂlp@ﬁ%ré’\ﬁﬁ' 90 minutes. The
precipitated from diethyl ether.
resin was filtered and washed with TFA. The filtrate was evaporated in vacuo and the
crude peptide (200 mg; D-Phe-D-Phe-D-Leu-(e-Me)D-Lys-[N-(4-piperidinyl)-L-
proline]-OH) was precipitated from diethyl ether.
[00312] For purification, the above crude peptide (200 mg) was dissolved in 0.1%
TFA in H;O (50 ml) and the solution loaded onto an HPLC column and purified using
a TFA buffer system (buffers A =0.1% TFA in H,0 and B = 0.1% TFA in 60%

ACN/40% H,0). The compound was eluted with a linear gradient of 25% to 75%
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[00304] For purification, the above crude pepti de (220
rrg?) was dissolved in 0.1% TFA in H20 (50 m) an

WO M3 was | oaded onto an HPLC col utm and pEFquS%‘H”/OBSSS
using TFA buffer system (buffers A = 0.1%TFA in HO
and B = 0.1% TFA in 60% ACN 40% H20). The conpound

bufifgs Bepvar88 mint i =a42%Be§ranlpaSjWéhPU@W dxaedding B % y@wgpooled,

frdgfn i aried S yeaifhaes o Y B SRtiaR s Mol aRBiphbs

owdeP{ 1l thg THPIOC @h¥§sis: e =n8ra6f id togcien Afradibiktt 3B to
parmrlr;nhoué}3 powder Zl§ ﬁg). HPLC gﬁ?ﬁy& soag?R = 1802

25% B over A0 min; Y45 EvHox: axpested molgeuly o 5w tled, opeermeh748.5.
M5 (MtH+): expected nol ecul ar ion mass 734.5, observed

N LE 5 nt hesys of conmpound (5) [00305]
E@&Hﬁjﬂ Eﬁgﬁ\{gﬁf%cﬁ%gl ‘?ﬁ)m pi peridinyl)-L-proline]-
[06313] SEQ-PALDNGe- ﬁ)LeuE@Qﬁ@Qhoﬁb@paa@mb dﬁnd@sosmg ID NO: 4):

Boc- D- Phe- D- Phe- D- Leu- D- Lys- N- (4-

di
(083 14li ndhe amina anlci derrevgrlhqs uswh W@f? B\@Fs Dot {%Em@eﬂ? -Rfe-OH,

t S
FESR YR OFE ) EpF RERRUPEDI Ot HPBEGH gﬁzﬁ’@%ﬁ e
petfdfed @semftm mseﬂxeats afesmpoiril 1) desclibedabivbe Thé fify protected

conpound (1) above. [00307] For guanyl ati on of the
regin bawichpeptide svap éwtbﬁsmsd lopd %YMRH&HS Y tl\ﬁ‘eltlpl@pixn&@swﬁre@’meln

t
e SR OB PR P IE B BB im0 33
mﬂiﬂiﬂhbnﬁ)ﬁibealzﬁl% [c&bZmate, Wén@reﬁiiﬂ]ﬂ thatl \ﬂasEﬂVEpa(récEdlmn)g the
overni at roomtenperature. The resin was washed
symihesis Bf%mrapmmédzm dﬁ@%ﬂ?@eﬁ megiaedsingle qHplipgntithe 4vigld

T T e

25PF piptti&inkiz® DM, Ubon vdm;ﬁl\etlal 815(h2 altomhaled sghthesignhe peptide
erature for esin was then filtered

e B O R B A BT RO PiREe A TG Bt
B R 2 s BERAqK ugteel thdBepied with o mixtyre of
TlGd)TIS\ﬁﬁOp(ﬂécmlpi//l\/b/t@%:ﬂriﬂrﬁﬂatebm terepdretare foOO3 ﬁﬁr]l Fbe resin
t tid 170
wit iliesed Sl Vished Togh Wi ThE LBwid 58 suaponisd Ip Heve e

o o D Ao e PELATD - ARG RAOp P g PR s

preclp%tﬁdiﬁxomﬂlaﬁ%etmw 40% H20) . The compound was el ut ed

ofts]; 5 For pidicaflom thEiasBicait rplise abieg veisaiveg g
TR LE HQ@S!S@ fhl) arfdrtH@ %lutu‘?rf‘@aé MQ&W dritd %@H@Qddo&%ﬁn Bllﬂc?s)urlfled

puri f peptide as white anorphous powd
usiRL CTEARMffst systeni(buffess, 42 G %, TRAI HyO m@% Ol % TEAtin 60%

Awg)tf 'Hgafle’gﬁe %&géo%yggvaé el%%&i\/g EIE n§%r§r .1ent o(g buffer B, 25%B

to 75%B over 25 min, tg = 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: tg = 16.75 min, purity 100%, gradient 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)
[00316] D-Phe-D-Phe-D-Leu-D-Har-[w(4-aminopiperidine-4-carboxylic acid]-OH
(SEQ ID NO: 3):
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EXAMPLE 6: Synthesis of conpound (6) [00309]
D- Phe- D- Phe- D- Leu- (s- Me) D- Lys-[ N- (4- pi peri di

n
WOZAS0S¢498 (SEQ ID NO 1): [00310] Synthesis vég)”USZ 07/0238s8

initiated with 0.7 g (0.4 mol ) of the peptide resin,
Boc-
lﬂﬂgul D- Phelhis permpayndywasiprengrgs gsaentiallngroording fothe peaqedure
odiolid RE5L B SRR colf R ST IR K Rpcinbeeie

Fraoapipsedinvh mmbpeylﬁwadfldadzaambdamwdl foeN-(1Fmbepipgridines iyi3-L-
of conpound_ (1) above. In th ase, the Xaai-Xaa4d

prpbipg ing ewa@hmeet %@h@gurﬁ%@ Ewal %@W@epta@e SPOERNOYS t o

D d [
p@;}ﬁf (%’ﬁ%m gldq %?11 Fcaé‘%q(g’fnl@ dtlhgp\?/\‘/-ttgarll\rlﬁr?}ggf tEn:g%)i'on
miH, pltityy19068, )@l@éht S%B for 359 B be@ 20pminG MM+ HaB ekpdctedned

as descri beg in the synthesis of conpound (1) above.
mlgeulay i08imashdehd, hsen9d 4228 pept i de

(Boc- D- Phe- D- Phe- D- Leu- (s- Me) D- Lys- N- ( 4-

pi peridinyl)-L-proline-[2-O-Trt resin]) was then

treated with a m xture of TFA/TIS/H20 (15 m, v/v/iv =

95:2.5:2.5) at roomtenperature for 90 m nutes. The
EXAMB’LE\BSS\yhdhEm eﬁcmnqﬂaund$91)ed with TFA. The filtrate

[Oﬁng]ev%)qgﬁea-b? Le%C(Lé()lPra)BdLglshﬁoMCagrll{ggpl erl 2 cgr%oxyhc

) (E-Me)D-Lys-[ N-(4- plperldlnyl) L-
ac??i?ﬁei - g; vvas'u%'r ecipitated fromdiethyl ether.
[0DBDH12] FSynthmsisi Wasdaitiated, frarh 6. 1abomel ofithel pepidp résite B2 aD-

ny s.dissolved in 0.1% TFA i.n. HO (50, m t he
PSP e s gh'f*gocawnﬁeﬁcpwsvmkﬁawgrxﬂm dd ekl

F f Orapd B
re§m§ &%MT Ig&a%l rr]ﬁiggéfaﬁr%%/q %"n%lep&s'of Qoéﬁ%%ﬂr?gglbj EbcH% Fah

isepropgdtion ¢fthe o-amiearfumptiadiof Bt Lynsf at 2686, tthe Féplide e/ Was treated
2008/.057608 PCT/ US2007/,02385 ffer B,, over

wilRa g0l 1eRde RSN FRopar ey EXGRL B Gt i

TRRSH (G ml{ o498 bR SRLUQBR e 1 lBichion

the purified peptide as white anorphous
steggp) wereiPr@ied wat ysprling 1 the p@c&ﬁlrerdﬂcrlpm mtt;xe 9381t116}}6s of

di ° to .259 20 X H+)
cdfifoning: TN PREEed oside! aferelidiap ek & ié iRy HEC
anaYyRtsN 65+ $9.06 nGiRRPINIS 4%, ﬁfz{a%w%s to 25%B over 20 min; MS
D- Phe- D- Phe- D- Leu- D- Ar g- [ honopi perazi ne_ami de] (SEQ I D

(MeH " pxpecfedoaalagulartien mm&%mswd 23 ves used were
Boc D- Phe- OH, Fnoc- D- Phe- OH, Fmoc- D- Leu- OH, and

Or n@gggg%gm% )}J-oﬁﬂﬁlgfbgl\/s anal yses were

of conpound (1)

[(mew]r | IBeheDoPke- Dﬂb@ {phrhidin) DtPay- kel 4-aneifopipéridines4-
de was synthesized on a SYMPHONY Mul tiple
C%%@Flﬂ%]ro PHSEQi IR N@eéhnol ogy Inc.) starting from

[dOBSl]hO@%Q ltﬁ%esrcﬂg’fhg 6t Pi%[lgafah?e Mﬁlﬂg aEl{anevatgle'é ﬁsed were Boc-D-
Phe-OH, Boc-D-Phe-OH, Boc-D-Leu-OH, 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 protected 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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honopi per azi ne-[ car bamat e Wang resi n]) t hat was
&g%?red during the synthesis of conpound ( 1)P
B/ BY¥A nedi at ed single couplings with a 4- 6l¢/S2007/023858
excess of am no acid derivatives were perfornmed. The
Fnoc group was renpved with 25% piperidine in DWVF.
PYBSOR (Lo mphal).iand DIEA (18 nemelo imDPMF eyamighisat soom femperature.

d
TIRE bbb roHR 5B tesheckamine AP T st DB g seps:
Frak flovalep25% pipeeidade 8 DMR! @iy NBSUsbteBEdsH Adésrdmg the

synthesis vessel and treated with a m xture of
Procesjur @sml@d(lmshemynthﬁm/of/ cempeurg, (3). 2T resulting pentide resin, N-

o ISR e N FRR periny 9 BT abio b BatinphGf A0C

N&vitel Fin Ilcﬁzhléjﬁ)l@ﬁﬂé kélerdl Sﬁldﬁg and a portion of 1 mmol was used to
D- Phe- D- Phe- D- Leu DArgQ onopi perazi ne ami de]) was

cqptines {hietpaptéds synthesidi ByROP/RiEAemedippd3imgle qauplings were

rific he above crud tide 8

peficiogd Hl 4°ftqyd E5rS0REEnind SR REBMS. TREBeFEulRis: on
refdved ARHS0%OTER ir DANIL Opohlcuiipletbd opﬁi_cf__ptfdle @Hain léﬁdn@ﬂtm’h the

TFA buffer system (buffers A = 0.1% in H2O and B =
refin Wds Treated rm&(ﬂb/% Dwmmmam@)z X §nan émifm@m@nmel &lloveed by

with . a |ljnear ent o ffer B, 259 7598 over
g ion of (RE - e Tupiagf ShD At Ko A ERGingy o Lir A0,
déé’@ﬁl?edﬂﬁ%eesgmtheglrs Qf ‘é‘&n Al (5Y. 3B, "lzlféq”lﬁapomly§d$ Btection was

purified de as |te armrphous powder (22 ny) .
catd D raa¢qrémg to the prode@uizilestrmhed pui thetsynmeﬁ%)f comaptivedi(l).

2298 20 )i
(O PR OR G e b SPUdticsied & M mixure
o@gmg rﬁﬁlogoﬁ%miﬁ@(él(rgho[)oth Q. mmol) in 5% H,0 in DMF

. Leu- D- Har - [ (o( 4- ami nopi per i di ne- 4- car box
ang| lcmabuhb]e— t@roug(lm;resm fNCﬁ h3y roonvemp@zm@esﬂ‘ b8 7B0BWas

Al A WS S M i Pt i e flgc 26 o
re@idQ¥, B JcaD-FhB D-PHBITNESi-$-@idi i&@)arﬁ%@?i@bn&héﬂ

N- Boc- ami no- (4-N- Fnoc- pi peri carboxylic aci

nyl
cax\b@(ybg l@glth]tQ ewas geated with ﬁﬁ@cﬂﬁﬁp@ Qifpr Bfoqllfe)mwal The

in the.attachme
sl P £ Bdria @ QTR e P siBe KR R-Ke R pe- -
L@u gyﬁkhhmd)s D%{ﬁ[c@@Qfmlﬁo dlnéflﬁ’lc@rb@ﬂ? iy 8dig)]- 0}% wasl7. 87
purity 0% gradient 598 to 25%B over 20 mn; M

prewmdfr@xp@eﬁﬂ&bethw ecul ar ion rmass 722.4, observed

[
OBSEE. oAU PV oI 2R P o
protzbbdesyibed in aled @h}heﬁsl of ShtpdUndN®). Bie pdr{i¥d peptide was an
Synthesis was initiated fromO0.15 nmol  of the peptide
arpipheus geyedep(16 mg). HPLC analysis: tg = 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)

[00324] D-Phe-D-Phe-D-Leu-D-Nar-[w(4-aminopiperidine-4-carboxylic acid)]-OH
(SEQ ID NO: 7):

[00325] This compound was prepared according to the procedure described 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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Phe- D- Phe- D- Leu- D- Lys- ( N- Boc- am no- 4- pi peri di nyI car box

§|IC acid)-[2-A-Trt resin]), which was prepare
57t %e synthesis of conmpound (2) above. FSFT/U52007/023858

i sopropyl ation of the co-am no function of D-Lys at
Xaa4, the peptide resin was treated wth a m xture of

pusisigi paptide: am@mhfoybmwgrom o ip Jickdisl 3 syatgsiacealonk!l anol.

HETE bl % o i Bt 20, 2 erBipty S S TRERAV 50 min;

MSGMi1£Y: @@%m@@ﬁ@l&uw idromhRBIRIOEBEWNed 9aSCr i bed in
the synthesis of conpound (2). Final purified

pepti de: anorphous powder, 67 ng in yield. HPLC
analysis: tR =19.29 mn, purity 98.4% gradient 5%B
to 2598 over 20 m n I\/S (MtHt) : expect ed nol ecul ar

Ek?.ﬂ/[ﬁﬁ:sfz 75"‘?%)‘)15 gngazz)S EXAMPLE 10: Synthesis

compotin

[00318]e- D-PheDLPH£D- I(duBBamlﬁ[m@ PrpeEdmly DVI(- ﬁro’mib]’lopl per {(SEQ
i ne-4- carboxylic acid)]-OH (SEQ ID NG 6): [00321]
IDSNE: 8lie scheme of Figure 3. The amino acid derivatives

[0 §fﬂ wer e’[lﬁ?%o p?ﬁﬁe\xg}?&! T\@Egn% %g:caaﬁngq_l the?’ﬁ)r%cg?fuk'g&es%ed in

tha ﬁyrﬁﬂesﬁs‘lofl\}oﬁ@@uﬁu ey asdieﬁk}tit)ed @BoROMYE variAdnovas ftﬁﬁ_ﬁbaﬁldtlon
analslgses wer e Emr ornmed as _described int

ofdymethBseu(bDdedn@Yd fard oy D-ys P4 O lrp%tceemlw qfdh¢ pmino

O e TR P

syNﬂté@xblsaﬂbeﬂ()él miinél. Mﬁﬁdlyﬁmtk ad8diSanin, purity 198.9%, gradient
artin resin was first renoved %ZS%plperldlne in

SWO A% B over 2@ snin; MSM+REN: expegied molgeplar ion mess70pd, of

915%&’90@2‘ no- (4- N- Boc- pi peri dinyl) carboxylic acid
, -79 WD 2008/ 057608 PCT/ US2007/ 023858

PyBOP (7. 5 nmol ), and DI EA (15 nmol) in DVF overni ght
EXAMPRIcHN 3 :e fpehestiuofecompoend(i3) gr oup on the attached

B, bR B A h ol bR PERRE R sk
IPN@): §§:t i on according the procedure described in the

synt hesi s of conpound (1). The resulting peptide
[00329]n, N-SyuiINBE-weas iniﬁia(edl-erBﬁd-rpmpboﬁ ttie pypt)decreaich«;cl-lDe

PG Preaen D RN A eartd iy e 10rCh T st vBioh i
prefared @it Hue s?ﬁlﬁes‘i’@tﬂtdoﬁﬁ)oﬁﬁd‘(fﬁs The gl%g?{oﬁ)loﬁ'he ®-amino

nedi ated single couplings were perforned with a
fupctian of Bhwist Xahy was adhieyvell dcapeding &n the @socedine dBsasibgd authe

) d w % TFA | y | f
ssisis oE ORI BV cotBstdhel DbaveB ST isabut M were
catfied Bl acEorBIME t6 tHe pfocedBreMeRerived ifr FRRGyhMERY of eorﬁﬁdu‘n@‘(\@d

by guanylation of the wam no function of D-Da

p a
le&lamné@d@ﬁﬂmdeg amorphioss pewdasdlimg ingeddr HBbY aunhlyﬁlhetn =18.68
H}elgt}lgfysdﬁ‘%;gr\%gg O34 ﬁ t(g ég%B obv%\r/ 50 mlheMg (%H*S’ expected

ectn
molecular ion mass 748.5, observed 748.5.

EXAMPLE 14: Synthesis of compound (14)

[00330] D-Phe-D-Phe-D-Leu-D-Dap(amidino)-[N-(4-piperidinyl)-L-proline]-OH
(SEQ ID NO: 6):

[00331] The compound was prepared according to the procedure described in

the synthesis of compound (13) except that Fmoc-D-Dap(ivDde)-OH was substituted

-81-



carried out according to the procedure described in

the@ém hesis of conpound (1). [00322] For oxidative
WOIRRREY® the dried peptide resin was mxed wPCH/t§2007/023858

m xture of Cu(QOAc)2 (1 mmol), pyridine (4 mol), and
DBU (2 nmmol) in 5% H2O0 in DMV and | et air bubble
for AmegadrDbeivbde)-@Hfip thescaypling poibmamenmrmididerivativapieXaas.

Fip i deplds! hGRAROA bt Fomtt Vieklh A3Eing{iE scate ot 0.4
mBRt.- BPPoemByRRer = LEss ﬁﬂrﬁp@fﬂgﬂ?Sl@%%x@aién{ﬂ%B@%%%@e 20

ri di ne-4- carboxylic acid)] was treated with 95%
mipr M$ (MpBIO): especisicmeleatoraipn mpse 7346 abseryed Wats4.

evaporated in vacuo and the crude peptide (1 mol;

- he- .

E@e\m%gmgﬁ%ﬁlﬁf&)&pﬂf%lgk nopi peri di ne-4- car boxyl i

[00332]i d)XJ-PRHD-PRsD-IpheDiIpjst[at Adidifchdndpietizineaintiaé). (SEQ ID
00323] Purification of the above crude peptide was

NQeRBlkeved according to the protocol described in the

O orous R W pfebarshifodtiine o it EGULATE DR

thes Pathéis oftaonfPIudf 1) IExedptahit mefBatich dbBwgiho Zéhdfibfl of D-
M5 (MrH+) : expected nol ecul ar. i on mass 680. 4, o
Ly éragewasgmitied. gl /prfiad peptde ameorpousfpordpi d 40 engin yjeld

. O . L . .
ingg BRELS ol of Q2 el HPLC gl .5 1402 mim iy 0938
gradient8% B 28¥B HVSEWD hih,NAS (M)+H):0xpeqtd mblesulad patind
was prepared according to the procedure described in
648b OSW%@%SM conpound (10), except that
Boc- D- Dou( Fnoc) - OH was substituted for

E gmﬁ@@@(ggi?ﬁ%ﬂgowﬁgﬁd?%gm ing of the amino acid

erivative WO 2008/ 057608
[0PE34]USTDBHé-D2R85B - LawDi Hirdd- Aejtinahemopiper ziveusnigeMEEQ ID

3.ng inyield in a synthesis scale of 1 nmmol. HPLC
NQndlysis: "tR = 17.12 nin, purity 99.2% gradient 598

LoR P Y - .
Ty e R
the syrphestdof(cbB)popid BAH4xcept that a guanylation step was substituted for the

gV G0t 1 e Ry L Pk Bon bt Az o s e iged
a6 HHoNBe gl%céd?ﬁe BERABEInGhd gﬁg{ésmﬂ* cbipoll¥E( 55, 4Bb1E Sthifial

of conpound (4), as describe bove. The variation was
purfeedpebtidd: amorphous péwéerot7Dmphn fieldDae) sy@Hesioscale of 0.3

Fnoc: - in.th ' f th ' id
R YRLEVEREE Sy > 35 . s 74 B BopenGaPBundsufthier 2
mRE WIS M+ M@ xpéttad BbEclhr Bn nf¥HYI®S| shs&vad 205, 0. 4

mrol . HPLC analysis: tR = 18.15 mn, purity 98.9%

E%E\?V(ijl’fé]tﬂ: Synthesis of compound (17)

[00336] D-Phe-D-Phe-D-Leu-(g-iPr)D-Lys-[4-Amidinohomopiperazine amide]
(SEQ ID NO: 5):

[00337] The compound was prepared according to the procedure de‘scribed in
the synthesis of compound (1) except that an isopropylation step was substituted for
the methylation of the w-amino function of D-Lys at Xaas. 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 0.3
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58 to 2598 over 20 mn; M5 (MrHt+): expected nol ecul ar
i on mass 706. 4, observed 706. 4. EXAMPLE 13: nt he
WOROESARAY8Nd (13) [00328] CT/US2007/023858
D- Phe- D- Phe- D- Leu-D- Nar - [ N- (4- pi peridi nyl)-L-proline]-
OH (SEQ ID NO 7): {00329] Synthesis was initiated
mfnuob nHBL@ analybis ok =t Hel apt, |pd@tYr%135%; gradientt3%B to 25%B over 20

DLeu N ( ine-[2-C
it 1 VB Fproshiedmoisedin s RSy AP haped Ly e hes: s
of conpound (12). The guanyl ation of the w am no
function of D Dbu at Xaa4 was achi eved according to
the procedure described in the synthesis of conpound
)&2&@ above. Subsec*uent cl eavage and purification steps
E LE b¥:r wthesin ofompeunhd 8o the procedure descri bed

b pPHRL R SHRRHIE B AR B v

analaa] ysEQIDtPR)%);LS 68 mn, purity 97 3% gradient 598
to 2598 over 20 mn; M (MH—H) expected nol ecul ar
(003} ass ﬂmecoglpoaaé siagy gegpared ascoréxgnmfﬁ pracedgigrtiepaiied in

th%gyﬁhctﬁ)&%_cg 1%_9 gc%%t fort le su Stttﬁl?nffplznﬁ%cr -D- ?,P)ﬂv)qu:)-
OHrfot Fine¢ mjys(DSEQ)HDnMQ cdin))lmg 63313 bhiddaci¢ ﬂé@mﬁﬂd aVB8a,..
prepared according to the procedure described in the

Figglmurigisl pepsides @lﬁﬁ@bﬁ@ﬁ povglerelddapg in yigld in a synthesis scale of 0.3

mglgg 8@%&5 @‘ S@g&%&ﬁ@g}éd f%?&adlex%é’@to 25%B over 20

minTMS MPHIY; iexpabesd- rﬁbiehﬂaﬁibﬁnfawma.n@bgérvém@&un no acid
derivative at Xaad4. Final purified peptide: anorphous
powder yield in a syntheS|s scale of 0.4

%MPLﬁﬁkﬁ’_Ogg‘%B?%‘?f@“’tpRu sd (8)55 nin, purity 98.0%

0057 PLPAER. 0BV, a1 B

anSidel (8EQ4DNO®Mmound (15) [ 00332]

o3 Hle; ¢ B ST v brepeisasiordg (@ BiBerta tdescribed in

e t
OB REFRRATAS) o RS ARSI il on

for hmoo2rien®H imidie icouplolg dbthd arginatacidaledivatise a0 Mani. elcinal

PR eBi: amBfmibRE e eer. BIERE R R oo et realPor 0
m#ioR| MPLE: anb@srs k4 Q%g‘]n'ih &%ny 48198 e 3dtentBBHItE N5 %B & er 20
to 2598 over 20 mn; : expected nol ecul ar i1on

minaMS (M7E™ expﬁb:mrm@dcu;maoﬁ masé 678.2, observed 678.5.

A

EXAMPLE 20: Synthesis of compound (20)

[00342] D-Phe-D-Phe-D-Leu-(B-amidino)D-Dap-[homopiperazine amide] (SEQ
ID NO: 6):

[00343] 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 ion mass 636.4, observed 636.5.

EXAMPLE 21 Synthesis of compound (21)
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EXAMPLE 16: Synthesis of compound (16) [00334]
D- Phe- D- Phe- D- Leu- D- Har - [ 4- Am di nohonopi per azi

WA P8EQ ID NO 3): [00335] The conpound %E/USZOOWOBSSS
prepared according to the procedure described in the

nt hesi s of conpound (1), except that a guahyl ation
[09 44 \WBsPhaibskh nBthéld (Bomidine)D-Raptihomepiperazine pmede] (SEQ
ID\,\g agljno function of D Lys at Xaa4. The guanyl ation

9 hi eved according to the procedure described in

[0b¥45)S YNt hEg &)nﬁfouﬁ@ 1951y }iﬂ:ﬁax@@ hcccﬁ‘@lﬂg €o theipiddedureWebdribed in ’

pepti de: anorphous powder, 173 ng In yield in a
the yynthesisi of cgmbencbﬂ%e:@embat thﬂeu@yéamn;pi the: honRpiper&zinysat

6% 5
C ks ol ctinaPiyasd BenrocP s SpolEasts, FRymEif g
m%?s nt%es@%lé’éf’i) 3 fimody 'HFL@érfal}%fs ﬁpﬂmue%lﬁ Ipkit) 99366
he- D- Phe- D- Leu- (c-i Pr) D Lys-| di nohonopi perazin

gredlamn 6B to 235D dver NDmnB)MS (O3B Y expertet mojsoulatiionasass

r epar ed ding to the procedure described in the
63§‘ﬁﬁ e‘éja@%os(r:orrpound (1) except that an

|sopropyl ation step was substituted for the

EXBMPILED?: osmﬁesﬁmWﬁw(mnctl on of D-Lys at Xaa4.
The isopropylation was achieved according to the

(0p34d e d [+ Bhet rBdeeurA-Riveldsfmidiaghamaripesempoamidel GEQ ID

Nglgf purified peptide: anorphous powder, 233 ng in
iefd in a synthesis scale of 0.3 -82 WD 2008/ 057608

[05‘@’1] US2007iedebadfolnd Wial brephiel Geevirding $6 the préivedut@eddribed in
purity 94.5% ()gradl ent 598 to 25%8 over 20 m n;

thwsvr(tmswgf compgurd ) paseatior die substitnpeisofErosD- Py smidey
O%_%g%ﬁmﬁgﬁﬁW%_Bd%ﬁO@%%@(Spﬁ.\'ﬁﬁy%@)&%@ rgﬁﬁﬁ'@ 901& ﬁ?&xh ol(rarg gt?’ﬁll&;

Fiali pugified peptade: 4EPhbld Pevded) 152[P dB@AEIdTHa s 415t 1Vt D). 3
prepared according to the procedure described in the

mg’yht HBszanélfySIéotnpoLﬂa% i Pugtyc Kol %+ gadieple> BB e £ 0Bt 9vsh 20
h
m@%%@éﬁéﬁ%&&ég&?ﬁ[ﬂﬁ@gm% éﬁ) gla's:mﬁ)' IP' olb¥esr(/g§j§§0' 94 ' n t e

erivati've at Xaad.
purified peptide: anorphous powder, 155 ng in y|eId |n
EXAMPILEI23:i Symthesisofafonfpodnd @39l . HPLC anal ysis: tR =

4.44 nj 99. adlent 508 to 2598 aqver
IOﬁ?‘Hﬁ \B- EMMhe‘ém 11 nghomoRings negrnde) EQ D
N@be)erved 678.5. EXAMPLE 19: Synthesis of conpound (19)

[ 00340]

(00349 e- D- Phies ®mifloand (3s ardpdied ap @ rdiagt¢ theAraidnehiesajliedén
th(r: %};Iitﬂe%is oafrgo(rjneplour(x(§ Fl%) Ie;Pce’BPfor (a?e: substitution of Fmoc-D-Dbu(ivDde)-
OH for Fmoc-D-Lys(Dde)-OH in the coupling of the amino acid derivative at Xaay.
Final purified peptide: amorphous powder, 227 mg in yield in a synthesis scale of 0.3
mmol. HPLC analysis: tg = 14.37 min, purity 99.3%, gradient 5%B to ZS%B over 20
min; MS (M+H"): expected molecular ion mass 664.4, observed 664.5.

EXAMPLE 24: Synthesis of compound (24)

[00350] D-Phe-D-Phe-D-Leu-D-Arg-[4-Amidinohomopiperazine amide] (SEQ ID
NO: 4):

[00351] The compound was prepared by guanylation of the homopiperazine at
C-terminus of Bcz-D-Phe-D-Phe-D-Leu-D-Arg-[homopiperazine amide], which was

synthesized according to the procedure described in the synthesis of compound (7),
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[00341] The conpound was prepared according to the

Erocedure described in the synthesis of conpound 18/)
BOVAS7 @R cept for the substitution of Froc- D- REES07/023858
for Froc-D-Leu-OH in the coupling of the amino acid

derivative at Xaa3. Final (gprl fied peptide: anorphous
depavitdrabovied (Subgequentydledvdge andepifientiers werestasries ayt acuogding to

PR %ﬁﬁﬁ%@%ﬁ%ﬁ S5otpoipd bt IEn A lried o
egsh@%ﬂo%hdu%owaéswi )y&lp@ﬁra/ {8 s&ale 5PN R HPLC

nt hesi's of conpound
anmw’iseta[# Ph34 Din,gurify . 4\%1 Qnadm)ltiﬂoo RRGopiep 30 axinndS

M s el ot B Bhsstied Aot bod ¢ he

synthesis of conmpound (18) above, except that the

EXAMPLE?S: osmﬁeslishﬁcoh@oaﬁua@ :azine at C-terninus was
omtted. Final purified gtl de: anor phous powder,

[09352] g D- Bhey PelPhe-Prica- IQMH §r<ba@erar<é4éﬂde@arslmm@|aml¢qi>Lc
tR=13.84 mn, purity 99.1% gradient 598

(Sg@afggg& 20 mn; M5 (I\/H—|+) expect e%l nol ecul ar

[0D35B] na%e&%@nl‘ﬁesé’s‘ Qﬁe‘?é ¥RHe® 38 decorBipYFlile ehemSYRIWIERI Iﬁgure

of conpound”(21) -83 WO 2008/057608 PCT/ US2007/ 02385
4, [”Dlmmm}medlates described below correspond to those shown in Flgure 4. Toa

sushrae ot BRE PEIKEH it Hlg) Pr R AR BRI T REL B p-

TOE Raé@tkdate P d1 N8O gom (hfnnﬂﬂp@ﬂﬁw okt afatd@he ¢ 3310hmol)
synt hesis of conpound (19) except that the guanyl ation

andeIﬁa?e(&ﬁﬁm;ﬁ%bmamlhe aghydrons BrAR{2Psmbvheoaded intaadce-water
Bl n ] pf | 0 4 i.n

ba>t/}|r \év?%a dlén lf]j ld(gpjﬁﬁ 3g%sca iR Fqg%gﬁlo\ﬁgﬁver}gbl_%nu s with §

mﬁﬂﬁds}b‘éiv@éenteﬁbh—acﬂd‘ﬂu&ﬁ Theruseukioh wa¥ $tifréé o@rsigheiidm 2%trting

to 2598 over 20 min; M5 (MtH+): expected nol ecul ar ion
tergeraturg 860 IC toreat iraperBe sAftEsqyappration of EiE; thegesidyswas

AR et popusptalv i 0 i a0 pgunated
NaCOe hnd $&f@x.| The b@anﬁbhas[e@%@?ﬂedmer sodivno suifhteras] evaporated
repared according to the procedure _described in

ufgifm Besdpreputeo Ao Irsiiue 145 disslxsst o0 M, passed, H%‘{"F&htﬁ %lls%
e@%lugrﬂﬁ‘a ethg)H/Lth ‘Q@%eéthyl%téfe in RoRGeD ”bﬁ/e%l% éﬁfgé'v#_d?)rﬁt%?to

l'ing o e am no acl erivative at
gipelthefpuesdppdpdtj Bec-DaPhe- PHousOBoyermediae 1181240y, 88%) asa
a syn

claay O@St]-rﬁe?ﬂssﬁi(g?lt‘ﬁﬁgéy*%d/g g?gg: eanlégBatngl gg:%g oslsr 20
[00354] Intermediate I-3 (12.40 g, 26.5 mmol) was dissolved in DCM (50mL.).
TFA (25 mL) was added and the solution was stirred at room temperature for 2 hours.
After evaporation of DCM and TFA, the residue was azeotroped with toluene twice to
give the TFA salt of D-Phe-Leu-OBn, intermediate I-4. This crude dipeptide was
suspended in THF, to which Boc-D-Phe-OH (6.36 g, 24 mmol), HOBt monohydrate
(4.04 g, 26.4 mmol) and DIEA (8.7 mL, 50.0 mmol) was added at 0 °C. EDCI (6.33
g, 6.4 mmol) was added in four portions over 20 minutes with 5 minutes between
each addition. The suspension was stirred from O °C to room temperature overnight.
After evaporation of THF, the residue was dissolved in ethyl acetate and washed

sequentially with 10% citric acid, saturated NaHCO; and water. The organic phase

was dried over sodium sulfate and evaporated under reduced pressure. The residue
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mn; M5 (MrHt+): expected nol ecul ar ion mass 650. 4,

observed 650.5. EXAMPLE 23: Synthesis of conpound g23/)
WPGHA37008 PCT/US2007/023858

D- Phe- D- Phe- D- Leu- D- Nar - [ 4- Ami di nohonopi per azi ne

amde] (SEQID NO 7): [00349] The conmpound was
wasyiepryplebizeddeam 4P gnle eretans/heranes Glid btoghexy- I 8<rirg produ¢ie The

mfL G B-Bh TRALIR (AR s Ao R Lo R R
gitoPld piodwh. Thetouiyied ek d1der (68 foY Bw@ttep@aLC-MS: Aelk =

purified peptide: anorphous powder, 227 ng in yield in
1% hesis scale of 0.3 mmol. HPLC analysis: tR =

6
roffsst” B £ ekl o llodln ek Hls ¥ Pl irEiuttborl s 0
an[@%(s)sglsdé?ﬂ o Bbc D-PREDVPhED2cu-OBA! fiesiinediate ICHMAOLEA S(GHA)
mpopta-nptiRmel GOrak). Drher yixture A giimeshwidsp p padragemealloon

i | -l 0 T.
o BPLHE abEE B YPbvitlse s SRR SR i cauce

préssufd, MheUssi@de was dissolved in acetone (20 mL) and slowly added to 500 mL.
Bcz- D- Phe- D- Phe- D- Leu- D- Ar g- [ honopi per azi ne ami de

weipf with da sl ef/ Y Aldiupder igerorystivgng-o wﬁ@rmbﬁa@xpel’ﬁw-

PSR e okt FiaREh VS e ko ST b P B e
=SphedeHent cl eavage and purification were carried out
according to the procedure described in the synthesi

(003560 oelytion, of emacdiats K& N2 Po e 3 PR mmelbdR-LasiBoc)-OAT

R BB S0 o T DX B O Sy A B S
TBBUAY56Gs adgantoBBiive: pRRGhaver |20 oQVBAfteMtirtihg
expect ed nol ecul ar ion mass 706.5, observed 706. 5.

ovexngip from g stagng gEweratuse o @ rp SuTReNY terperatigpIBIE was

- - - LaviS.- - di.azasni C -.1-

e\Bp AR O R, 135 i B HRLLE N BleRRaR 1 400 m
ice avater @ad filttred ce oslthichide ipeecipiates BoeiDe PRédDAPhd-D-1E6ugDF e

4. The_internedjates described bel ow correspond to . .
Lzmﬁ%g@-%umewdmt@ 1240 ghovhich #igs B%ﬁﬁ‘s‘?"éﬁ’?% urther purification
foPRfe dexFitgp. O i nternmediate 1-1 (7.96 g, 30.0 nmol),

D-Leu-OBn p- TsOH internediate 1-2 (11.80 g, 30.0
[00857]) , Tid@Biolutivnatfymieonelidte 1-262.60 g33 3 Onmo) i) MeQMNI( 75! rild)

8.p3.0, 66,0 ) j.n, anhydrous THF (250 nl) cool ed
whyiddpe Biaoligpe (1T ple 13 A0 kpoatt 6. 33, 330
teHHIHE(}riIBH%ngzI%HbsﬁBﬁ{e? K@@Sm%\(ﬁis Ahdl 29°€S TerfhcPlon MikttERas
bet ween each addition he suspension was stirred

stimedran rayim tefnperatare$ond ﬁcburg and eaperagtduto dryofesQ Tge residusoras
P By TevirSe piase Eo1umh RSP wilh 30% MECRATS S ot
MeCN/water to give the pure acid, intermediate I-8 (2.0 g, 80%) after evaporation of

acetonitrile/water. LC-MS: m/z =754 (M+H ).

[00358] To a solution of the acid, intermediate I-8 (150 mg, 0.20 mmol), the amine
HNR Ry, 2,8-diazaspiro [4,5]decan-1-one (57 mg, 0.30 mmol) and DIEA (175 ul, 1.0
mmol) in DMF (5 mL) was added HBTU (11 3 mg, 3.0 mmol) at 0 °C. After stirring
overnight 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

— 86 -



di ssolved in ethyl acetate and washed sequentially
with 10%citric acid, saturated NaHCO3 and water. The
WOIBIS@Bhase was dried over sodium sul fate aR§T/US2007/023858
evaporated wunder reduced pressure. The residue was
di ssolved in DCM passed through a silica gel plug
withd gejdigns af W% ng@g%vethp GQMCN/Wﬁeh@xm@utwme give pure

|
it oahRa Y EATE , 1P y oy MR GorBA8 Shoqggign of
soheend LCIMBI mfd + 690.(MME). 'z = 469 (MrH). [00354] _
Internmediate 1-3 (12.40 g, 26.5 mmol ) was dissolved in
éIsOrrL) TFA (25 nlL) was added and the sol ution
EXaM E?éeay@hesflmﬁﬁwwé&@fe for 2 hours. After
(OS8R°; -EARD D R85 02 il (2R Pt SR PRRE

arﬁ}dE’hQSlE,(QLIDCm 2y.nternediate 1-4. This crude dipeptide
suspended in THF, to which Boc- D Phe-OH (6. 36

[0936%0 IGompaord (363w pirpared essentiglly gs dezerlbﬁdrfﬁbmmm 25,

BV e B ERIR, 18D PG5 By G Pl

caiplig Step Wiak - rﬁetﬁyll:mtéeﬁazbqiu\@{i@ B]dewﬁhoﬂdiﬁ placeof 2]$diazaspiro
suspensi on was stirred fromQ C to room tenperature

[4oMdecanghene. LAG-MY: gaplMM D). of THF, the residue was

di ssolved in ethyl acetate and washed sequentially

E)@Aq\}ispﬂg%csgﬁthgma&%mp%ghove Ated NaHCOB and water. The

organi c sodi um sul fate and -
[08861j0r &)- Ptie nBlies-DrlelDeldy s 358 triazaspliops, § jescatia €2,4-8mn¥\O

2008/ 5&3&3 CJ/ US2007/ 023858 was recrystalized from
amgigg) NAethexanes (1:3) to give 9.1 g pure

(0888 ConFiiina [PAINGE phdAHAYC ARy APAAENSS BPChiARAA 25,

recrystalize tone/ hexanes (1:
alpvpenchpc that fheantind hB,8ytriekadpinald,S]decing 2 (46880d was sed in the

eps) (MrH) . [00355] In a flask
f?qllﬁgéﬁea'%“?{?rr@aéﬁ s added wet pal | adi um on
carbon (1.8 g) and a solution of

Eﬁ%‘Mﬁ;ﬁ’bg Bhesl%tt&khﬁﬂd 2§)frﬁf medi ate 1-5 (11.1 g,

i n met hanol (50 The m xture was
[0§B6$]r ed- Bhd@r Ple-ByldeweBdrysHatdhbaye- 1 -(@igeridinghiyl)- Wi er

filtrat. lLit t ed
ool FterelD Rihe Ee BEAH S&F A "Tas di Ssol ved i n
[(mgszl]on@dnzﬁbuﬂa)(za%sﬁﬂr@&ea caskgeially & &Q6riked aboRé &Ir cWhipbund

25 nmL of under_ vigorous stirring. Pure produ

2Raboe meptmlatmhfearm:@écd@uo I- fmmrwmrdﬂa'd)ellib@moﬁé]lmldazol-
i i g (99%. LCGMS: mz = 526
2@% o el LCRAS B2 e

1on of internediate 1-6 (2.06
g, 3. 90 mmol ), D Lys(Boc)-QAIl hydrochloride (1.26 g,
EXAMPIEQY;) Ssuniled Eﬁbcdrﬂpoﬁnﬂ‘(29)9 8 nmol) in DV was

added TBTU 1.56 in three portions over
[00365]i Dd-PthcPhqqpl-]g«?u Qtl,‘ysr[,nﬁgphohno(plperldm -4-yl)methanone

amide] (SEQ ID NO: 2):
[00366] Compound (29) was prepared essentially as described above for compound

25, above except that the amine morpholino(piperidin-4-yl)methanone was used. LC-
MS: m/z = 366.

EXAMPLE 30: Synthesis of compound (30):
[00367] D-Phe-D-Phe-D-Leu-D-Lys-[4-phenyl-1-(piperidin-yl-1H-imidazol-
2(3H)-one amide] (SEQ ID NO: 2):
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overnight froma starting tenperature of 0 Cto room
erature, DVMF was evaporated under high vacu

W‘Pﬁ%WZ@é reaction mxture was precipitate i nPE@@Sﬁ‘?WOBSSS

ice water and filtered to collect the precipitate,
Boc- D- Phe- D- Phe- D-Leu-D- Lys(Boc)-QAll internediate
[06368] ( 2Coopgynd () vhas prepatgd essentialhoastdesaribed @pove for compound

ficat f th t t
2 b B A s i T gy et P B P g s
usk@sLeads dmpy£ 79d (dirpg. (1.1 m, 13.3 mmol) and
pal | adi um tet rakl s(triphenyl phosphl ne) (400 ng, 0.35

mml at 0 C. The reaction m xture was stirred at

ltFehbeSmthﬂSé% dfeempomarit3d):and evaporated to

l"@ﬁf?ﬂirm AR AP TPt b BE Al £ 3Bl

d\(ﬁta@ﬁld&p(sﬂqmm Pure acid, internediate 1-8
2. , 80% after evaporation of acetonitrile/water.

[0 3;10&/5 Cempoind/ 64 ) pes preparef goreagiallyras desarihtedabeye for cempound

el O o (TR B o
usaamLO:MBdeEAm;(LMS , 1.O mml) in DVF (5 nL) was

added HBTU (11 3 nmg, 3 O nmol) at 0 C. After stirring
overméht froma starting tenperature of 0 Cto room

EXaMRAaddir 3yntiwyrs afeompoupsbt3ded under reduced
(08 50 p P DR A b A bttt Ront Benfgel.

(SEeJmD/Nb Qf: di oxane, the residue was dissolved in
er and purified by reverse phase col um

[0%726 maCogwPapry 323 &vappreparsd cosnaaly Bclrsudedabrozipgsempound
Z%B&eaexgéeﬁ‘q}ka? Me a‘?lfun&q %%angﬁfndgﬂn éooﬁ’e%%%%@t er in

oun (108
[008773]7 8UCYMS!: ch/i eﬂSQhMHH/)D steps) after evaporation of
solvent. LC-M5: niz 690 (M+H). EXAMPLE 26: Synthesis

E’%ﬁ\yﬁg‘%’ghgy‘%ﬁw [gg))gfpgg%é(% hyl - 2, 8- di azaspiro[ 4, 5] d
[0?224] 1 Pke- DA B LuTHR s [P1 'ﬂ@enﬁ)l 3, 80320 irdpR SRR AL4-one

was prepared essentiall'y as described for
angidedp 63FE@Q [RNO: Pbove except that the am ne (HNRaRb in

oy 58 e L G 0
29hBGR é%fcep:i Rl %@%ﬁxﬁ@'l[éﬂlen 1% 5,}351?1923&@@16[@'3%6:&1941\@(3 \ms%sed
= 704 (MrH). EXAMPLE Z27: (27)

ynthesi s of compound (
LC-OdS 6]z = 767 (M+H).
D- Phe- D- Phe- D- Leu-D- Lys-[ 1, 3, 8-tri azaspi ro[ 4, 5] decane-
2,4-dione amde] (SEQID NGO 2):

EXAMPLE 34: Synthesis of compound (34):

[00376] D-Phe-D-Phe-D-Leu-D-Lys-[imidazo[1,2-a]pyridine-2-ylmethanamine
amide] (SEQ ID NO: 2):

[00377] Compound (34) was prepared essentially as described above for compound
25, above except that the amine imidazo[1,2-a]pyridine-2-ylmethanamine was used.
LC-MS: m/z = 683 (M+H).
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[ 00362] Compound (27) was prepared essentially as
described for conpound 25, above except that the
WORIS1608 8-t riazaspiro[ 4, 5] decane- 2, 4- di one R&I/U52WJ/023858
inthe final step. LGMs mz = 705 (MtH). EXAMPLE
28: Synthesis of conpound §28) [ 00363]
EXAMRLEY fh8ymtheség ofrompounds (35D or o-

g8, P8 e el o L0 e e

(s@QﬂmN@I 2¢ssentially as descri bed above for. conpound
above except that the amn

[093‘6% oCempogpd b‘tﬁ) iVefis mrapagﬂd)esmlbléh Me@g‘rmbﬁd@@@w for compound

2%§ﬁ%weegﬁcgptvﬁsf él’bmﬁlﬁ E&(tg%yl py%%%yﬁme%ﬁamme was used in the

fuliailé’iéﬁ PCRB: Ryt ews(Mush)| nor phol i no(pi peri di n-4-yl ) nmet
hanone anide] (SEQ ID NO 2): [00366] Compound (29)

r epar ed essentlally as descri bed above for
EXM@%&E& Ssuthegivofecompoupd (3Mat t he ani ne

l0§?§ﬁh°?68f?é-§s&%p?§~%ﬂ-l§b%{?ﬁé@% aea-YBE B ool
238936 hmide] (SEQ ID NO: 2):

D- Phe- D- Phe- D- Leu- D- Lys- [ 4- phenyl -1 - (pi peridin-yl - 1Hi
(09382 oICommogpy (30 avas prepaTed estntiplly agsesoribed abpvepor compound

2208 PRIEN TN HROTARARE ) ORPER,COMRAAE. A one

Wﬁ@lﬁﬁéﬂuﬂd: MR5m/aba$e (eebpt that the am ne
4- phenyl -1 -(pi peri di n yI 1H i m dazol - 2( 3H) - one was
used. LC-MS: EXAMPLE 31: Synthesis of

EXOMIIdRdT ( §11}the mfmpound @7
A G R e e L Gl M

c]ﬁpn’rdmemnhc(e;l%](}SEQaID NOepared essentially as descri bed
for conpoun 25, above ex ept that the am ne
IOQQ%)-’@ 5(H n@ﬁhw pcparedrgssenbal ﬁawf)sgﬁ 3bgye Eorrggpound

28! $66ve é‘xg é\ﬁhgtrﬁle[z%mmg 3465 § Wwahywwl-p@ra%%lo ,53 rlfjl!?ﬁﬁhﬁe Wis

conpoun

uﬁﬁPhﬁ%NﬁFhﬁzE%ﬁé@Nﬂ&Dys [1- (piperidin-4-yl)indolin-2-0
ne amde] (SEQID NO 2): [00372] Compound (32) was
prepared essentially as descri bed above for conpound
25, above except that the am ne

EXAMPIE 58.dConfirmydtiontilridturds 8N§yntasicipepilde amides 1-24

[00384] 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-Cl-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,
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[00373] LC-Ms: mz = 752 (M+H)
of conpound (33): [00374]
WHL2P4)S

5] decan- 4- one

EXAMPLE 33: Synthesis

(33) was prepared essentially as described above for
corrp’BabidI mmm Gnnﬁpnatlwaof Structanesef Compounds (1)-(24)

nhanry.l

1

OBhe- D- Leu- D- Lys- [ 1- phenyl - 1, 3, 8- t ri az&SB{U53(04/023858

am de] (SEQID NO -2): [00375] Conpound

m
conmpound

NS TS EALEY

( 34MH4 00'

H?msm%

76] MH+

LA

°R R

FIGURE

D-—Phe- D1
1, 2da] pyr
[00377] ¢
deséri bed
t he an1ne
usea
PCTQUSZO(
(35): [0¢
D- Pe- D- |
m ne am (
pr egar ed
25, abové
pyr azi n- 3
LC-MS: mj
compound
D- Phe- D- |
] i mPdazol
Conpound
abo f or

usegll per I

co ound
D-P e-D—F

o[4,3- ¢
Conpound
aboyge for
4,5 6, 7-1
useth LG
of struct
16

20
C 21
22
23

24

Phe- D- Ceu-1
i di P8-52-yl
.onpound (34)
i ab®%¢ for ¢

3 NE;dZ%ZO[]

)7/O%§%58
D378

Phe- Brlseu- [
le] (SEQI
esseqatsi al |
> except tH
-y peamit har
z 659 (N
(36722.4 0043
Phe- D- Leu- [
- 2(3H) - on
(36) was @
cof§¥dund
din

6gﬁ$”}
(37

[OO;
Phe- %pLeu 1
I pyr hgis

isne &
(37) was (¢
corpqund
et rahydr o-
MS: 6184z
ures of sy

720.5

720.5

678.4

678.4

636.4

636.4

650.4

692.4

706.5

mz =

FLyS- "nioaz
nethé

ghgrepa

i din
683k?
EXANP55135

D- Lys—fd - net
DNO 2): [0
y asggescrib
at the am ne
am n@eca|ms us
MH) . EXAVPLE]
80] 7225

- Lys-[ 1-(pi
e anm’éd&] (SE
repared esse
25, ve e
1H benzo[d]i
753 E
82]

D- Ly s 4 5, 6,
m de]74§..$EQ !

repared esse

25, 78hpve e
1H pyrazol of

659 @Ehtd). E
nt heti c pept
720.5
720.5
678.5
678.5
636.5
636.5
650.5
692.5

706.5

peridin-4-yl)

Ol )

ani déyed( SEQ |
red essentia
2b, ab¥W® exc
e- 2-yl net hana
L 88 WO'2008/
Synt hggj s of

hyl pydofigi n- 2
0379] Conpou
cd abug for
(5- net hyl

ed i nsoline f
36: Synt hes

solid

5T,
Nt a Oi/ as
it

xcept Sot'hat t
n1dazo| 2(3H) -
XAVPLES7: S

7-tet%§%ydro
D NO (2 [0
ntially as d
xcept gofinat t
4, 3-c] pyri di
XAMPLaixed8: C
de amdes 1

mixed

mixed

mixed

mixed

solid

solid

mixed

mixed

mixed

=pt‘$ﬂ&

DSrRga T

cqﬂggﬂnd

yh)dmEihyl
nd (35)

conpaynd

nairbsnttep |
s of
2-CI-Trt
1H benzo]
[ 0D3igh]
escri bed
he hyrzide
ne . wag

[ nPHLEIng ¢

1ﬁfpyfa2(
D383 1t

bscri bed
ne Afime
ne was
DNEChrbdiae | ¢
24
Carbonate
Carbonate
Carbonate
Carbonate
Carbonate
Carbonate
Carbonate

Carbonate

Carbonate

| Eprbgmpte 2

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

kappa-opioid receptor in R1.G1 cells
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[00384] Table I shows the cal cul ated nol ecul ar meight
of the nolecular 1on, M# for each conpound and t

WOl ecul ar wei ght observed by mass spec?FEﬂ“@??‘V’OBSSS

Al so shown is the type of synthetic phase used in the
sgéghe3|s of each compound: solid phase, or m xed;
(093861t h&oteppeobihe ﬁwhﬁlmadﬁ: amidee as kanpawpiaid regaptonagonists

washngle n or tbryI rﬁqé%su;lgg elgh %moﬁ%? If ]ﬁcﬁﬁly%mu Ztg(@ ge%néfa?é/ cyclase

actiVe{ gkl "(Flaéél)l@ P@b@usd B§Oma LR link FHue Ex;ﬁf:ssé@@nlg il AEAPpa-
showi ng the relevant synthetic schenme for t

opigidirerepios apd ne atier @mﬁwgmwrwbwmwerﬁ ftrﬁe,exm@d to forskolm

&P pliSenc et Beblidebae SREISChPEunl BB, A

intudbatibr4he EOMPOMNED 1%%@1&%3&@\1@1 Séfmsmlﬁﬁﬂsﬁ{g a
FIGURE M+ M+ 1 692.5 692.5 mi xed Carbonate | 2

tirgg cesalved Blugresesiniel resominc energy transég 4 TR-ERET wbased cAMP

infipifoaial (EANDES petyciimns Silehefijigh oy aicfiped Betow:

[063%34 M(ﬁﬁéRﬁ GDLAR (BIdTmMdfsshs, ‘8A73z8re4gr3®3 n5su?s éns@bn in
2-C -Trt 9 722.5 722.5 solid 2-C-Trt

| 0. 4
hlslselw@olplvhﬁwapbzp%s Modifieddinglels Blydium, &ﬂlhgtp Hemdon VA)

ol RAE 10 s Erinfiod 1 HydnBs Aoy Clispgo. £4) Vit
added lﬁtlhﬁ&t&;ﬂ Gi/ie dayibkend elperhneiat @114 weddsptd @t b0T@Ebrb for 5
m xed Carbonate 1 17 720.5 720.5 ni xed Carbonate 1

mipgitey AGropng egsratir agd thentypshedonce with BBSS AHEPE S Puifera
Sag%rg %2)“.@1%)@, %vggq%eg,@fégggn g@ %f)elllis (éve%‘{hlgg rs]f%neaéain ﬁljd
resuspended in stimulation buffer (HBSS with 0.05% FAF-BSA (Fatty acid-free
bovine serum albumin, Roche Applied Science, Indianapolis, IN), 5 mM HEPES) to 2
million cells per ml. Antibody supplied with the LANCE™ cAMP immunoassay kit
was then added to the cells according to the manufacturer’s instructions, and 12,000
cells per well were then added to the wells containing forskolin to a predetermined
fixed final concentration (typically about 2.5 uM) and the previously determined
amount of the synthetic peptide amide to be tested. The synthetic peptide amides
were tested in a range of concentrations to determine potency. Cells were incubated -
with the synthetic peptide amide plus forskolin for about 20 minutes at room
temperature. After incubation, cells are lysed by adding 12 ul of detection mix as
supplied with the LANCE™ kit, followed by incubation for one hour at room
temperature. Time resolved fluorescence was read using a 330 - 380 nm excitation
filter, a 665 nm emission filter, dichroic mirror 380, and Z =1 mm. A standard curve
for cAMP concentration in this assay permitted determination of the amount of cAMP
present in each well. A curve was produced by plotting synthetic peptide amide
concentration against cAMP levels in the test cells, and subjected to non-linear
regression using a four-parameter curve fitting algorithm to calculate the ECso, the
concentration of the synthetic peptide amide required to produce 50% of the maximal

suppression of cCAMP production by the synthetic peptide amide. Table II shows the
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22 650.4 650.5 m xed Carbonate 1 23 692.4 692.5 m xed
Carbonate 1 24 706.5 706.5 m xed Carbonate 1 EXAMPLE
WOGWO8RHG0Bi t i on of cAMP production by stinul at PER/UGR007/023858

endogenous

nouse

-90 WD 2008/ 057608 PCT/ US2007/ 023858
EGfo viahves shainedin thipssey with aynthsic peptideppidespmppunds (1)

r ag

iRE?

oni sts

kappa-opi oid receptor in RL.Gl cells

[ 00385] Potency

was determ ned by nmeasuring the
ion of forskolin-stinulated adenyl ate cycl ase
activity. RL.GL cells (a nouse thynoma cell

line that

T&MRTES S esKappy Opieid aiunist Autivityl aha@Mitasy and no ot her
opi oi d receptor subtype) were first exposed to

forskol'rn [(to 1nduce, ) plus theg syntheti P6R! ! de
am de at the test co ation. Aftler incub ,
ChipoadRd, evgb% g!ﬁM!'e chal g g ?_@ﬂ #ifl GECHMWas  Efficacy(%)
GE'[%& M ned [uS] 4 resolrve lluorescence : .
rm gnce ener ansfer ( TRR-FRET) -|based ;g AMP 97
[ noassay] (LAR M Perkin Elner).| The detailld

d 1s descr d be|] ow 0386] |Mous cells
(ATCE, I\/I51nassasd @A) wer e gré in suspeﬁslpon in hi g??
glrucose- DVEM (DUl becco] S NVbdifi1ed Edgle s Vedi um
Cel I(é}o Her nddh052\/A) cont aPfi ng 10% hoP4€é serum and00

. 1 1 ol Py
dl T SUadu. U

acded

L/UglULaqu \lHVlLlugcl, rV wthout
anti@)otics. O0.0He day of tBé exper|i menf.,15cel |5 wer €92
Spur—at—1-800—+pm-fof A-Rut-es—at—reem-terperpture
and (spen wgshedyonce W th HBS (HEPHES Bubfigred | Sal i ngs
Solution | nvi trogen Carlshad CA) [ Cells werelthen
spu gai n uspended gy stimdl ati gnsbuffer 100
(Hng)awi th |0. OSO/O?XF BSA (Fatty acid-free bovihe
ser al bum Appl i ed, Sci ence, napolis,
Lw% EPEéﬁQﬁ; milli 8% cell g pergr]rlil Ant i bod)}oo
suppl | ed with the LANCETM cCANP I m’runoassSy Kit | was
t herf8hdded [to th&*kel I b accor8i ng to t he 96
mEnuf acturgr S Tnstrucfions, and 12,000 cetts per
wel IOher e tihen Gdtked tp the \ﬂél I's cant ai ﬂJlﬁg f of skol i1A0
to—& prEdCLCIHIHCU fxetd—F+nat—concent+ration
(typi®al |y laboud.826 5 uM and90he previ oudl3p det er m negb
amount —of the-synthetis—peptide—am-detobetested
The(gynt hetji ¢ FI?OSZ de am desgpwere tlested 1sn a fange g2
of concentrlations to dptermine potency Cells re
[ ncgt%t ed W thpde syptheti @gpeptl de anpde plus 100
for lin flor about 20 m nutes at rdom termerature.
Af t i ncubat i ell 5 are Lysed by a ul of
det gigi)l on ni x gss]OﬁS:upp i ed vv|8¥h t he NCE’rllﬁ/l kit 90
toll owed byl 1 ncupation|{for o hour r
terrb]é'rature. Q‘rg eso| ved f:ggorescence &éé read usi n%l
a 330 - 380 nmexcitatjon fifter, & o6o6b nm em Bsion
fil€EY, dicghroi®0 rror 380, 93nd z 9 1 nfhllA stpandar d92
CuUulr ve
(16) 0.021 105 0.11 96
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for cCAVP concentration in this assay permtted

determ nati on of the anbunt of cCAMP present in each
WQRePIS/0SE08 yr ve was produced by plotting synt hePFE/USZOWOBSSS

pepti de ami de concentration against cAMP |evels in

the test cells, and subjected to non-I|inear

regression using a four-paraneter curve fitting

T&llrlg &k i t hrKappa @)pieifl skgenist A ctiglp and Adficacyr{€ontinuedlon of

the synthetic peptide amide required to produce 50% of
the maxi mal| suppressm®ORf CAMP prqduction byhKOR
synthetic peptide anmide. Table Il shows the -91 WD
Cangiouad N3 FE_G}MMO?/ OZSEE‘&‘acﬂ%!) th ai neEfficacy(%)
thic Aoy it hot dp ndc (11
L™ uoou_y V\ll L II Q_ylll TTC T \J 'JC'JL 1 UC U.I I UC \JUII’JUUIIUQ \ J./
throwgh (36). Tadde | 1| Kappal(3pi oi d [Agond).30 Act|i vity102
and Efficagy nKCR hK Conmpound Nol EC 0 nM
Ef f(g9cy (%] EC 9onM Effi cacy(dy) (1) 0. 0435103 0.15 %A
(2) 0.048 96 0.16 99 (3) 0.052 96 Q.16 100 (4) 0.075
919%5 92| (5) &%34 89 0. 1? 98 (4) 0.036 89 [0.13 nd
100 7) O. 01229 11] 100 ) 0.043 90 0.12 96 (9)
0.078 96 O. 00 . (10) 0.826 90 0.30 86 11) |0. 052
92 05 g2 9}3‘? 055 89 0.¥72 100 (13)0é&032 8 0. 1%
90— (1%) U.d49 86 0. 2181 (15) 0.048 92 0. IT 92 (196)
0. 0@)105 g 11 (9632 92 MWD 20083057608 PCTI 062007 0238
Fabte—++—K Gppa @l ot Aguﬁl st—Actw ty atre—E=-H cacy
(Co(ﬁtZ)nued) MKOQROIKOR | Conpold3d No. |[EC oOn8Effijcacy (%6
EC o /nl\/h Effi Can\/( O/A
(23) 0.091 104 0.17 84
(24) 0.036 97 0.09 93
(25) 0.0314 82 0.0027 101
(26) 0.0194 86 0.0083 99
27 0.0056 87 <0.001 88
(28) 0.0582 83 0.0083 100
(29) 0.0464 86 0.0145 100
(30) 0.1293 88 0.0116 95
(31) 0.0216 86 0.0042 95
(32) 0.0485 92 0.005 102
(33) 0.0767 86 0.0165 101
(34) 0.3539 90 0.0208 101
(35) 0.0359 86 0.0064 99
(36) 0.0234 87 0.0052 100

nd - not determined; mKOR and hKOR - mouse and human kappa opioid receptors
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(17) 0.039 103 0.10 102 (18) 1.02 103 1.15 93 (19)
2.152 99 nd nd (20) 0.491 102 0.39 84 (21) 0.732 103
WO 268/09%08 (22) 0.095 103 0.18 86 (23) 0.091 184T(yS30p7/023858
84 (24) 0.036 97 0.09 93 (25) 0.0314 82 0.0027 101
26) 0.0194 86 0.0083 99 g27) 0, 0056 87 <0.001 88
Plg: #gBotgncypfsynthetiopeptido gmides 9ndhe kignan kepps opigid
“%%ég 0.1293 88 0.0116 95 (31) 0.0216 86 0.0042 95
0.0485 92 0.005 102 (33) 0.0767 86 0.0165 101
[00387) OHeo2d EbRofie Badddyleell§ BIEKRI33%Rs, 36TOC OMadasSB, VA)
(36) 0.0234 87 0.0052 100 nd - not determ ned; nKOR
indQQ mRrdihes wergsEansisated wikiriranafssionisress Fugseih Rashe _ 93

VYR AFARRTLPEH BRAORRABEACHE, 3 DINELE, “fhc ke

de am des on appa opioid
conS@eRs eed[if) Qﬁ&?ahsﬂdbmiﬁ&ﬂwﬁﬂbﬁ Yoltuws: (5 ameypresionsvectdEforZRa
cells, ATCC, Manassas, VA) in 100 mm dj shes were

hymairkapaz PRIGIAHEETPIen HRPNEXPIEsTOR KerdRier 2 ugamesmens Ghe
i iy PLRERARE EB0Rt: ARGt §ARBclfekde cRorBustorts ©

mwcree bzyahé cdltioinssenditiye aﬁnsempticﬁsﬁcwﬂwmt or for the

uman kap a Opl oid recept or, an expr ession vector
[0ﬂ6$81a ﬂé}ﬁﬁhprew%vqceor@omﬁm ﬁ ulalﬁra k#pRajopigid receptor was

cdnyﬁu&@d’ 95%115\%?0ﬂ1§ﬁurﬁ§{]%bﬁ#ﬁ éehgv‘)%]l:ﬁ)ned Hsfnflﬁl'}r%edorsal root
pression y cal cium sensiti
geinghms ot RNAbYPOR ad thefdne inC¥ @8 8hto B pressigu eascbranNA3
vector containing the human kappa opi 0| dr ecept or . was
(IRgiegsy CatshadsCAIQ GstuCHRETHY WER TRALIAR CHREgssion vector

pdeRsSOPRaEs human dorsal oot

[00389] To construct the human chimeric G-protein expression vector, the chimeric

G-protein GaqiS was first constructed by replacing the last 5 amino acids of human
Gagq with the sequence of the last 5 amino acids of Gai by PCR. A second mutation
was introduced to this human Gaqi5 gene at amino acid position 66 to substitute a
glycine (G) with an aspartic acid (D) by site-directed mutagenesis. This gene was
then subcloned into a mammalian expression vector pcDNAS5/FRT (Invitrogen) to
yield the human chimeric G-protein expression vector, pcDNAS/FRT-hGNAqg-G66D-
i5. '

[00390] To prepare the luciferase reporter gene construct, synthetic response
elements including 3 copies of TRE (12-O-tetradecanoylphorbol-13-acetate-
responsive elements) and 3 copies of NFAT (nuclear factor of activated T-cells) were
incorporated upstream of a c-fos minimal promoter. This response element and
promoter cassette was then inserted into a luciferase reporter gene vector pGL3-basic
(Promega) to construct the luciferase reporter gene plasmid construct pGL3b-3TRE-
3NFAT-cfos-Luc.

[00391] The transfection mixture for each plate of cells included 6 micrograms
pcDNA3-hOPRK1, 6 micrograms of pcDNAS/FRT-hGNAg-G66D-i5, and

0.6 micrograms of pGL3b-3TRE-3NFAT-cfos-Luc. Cells were incubated for one day
at 37°C in a humidified atmosphere containing 5% CO, following transfection, and

plated in opaque 96-well plates at 45,000 cells per well in 100 microliters of medium.
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ganglion total RNA by PCR and the gene inserted into

ex |8re35| on vector pcDNA3 (Invitrogen, Carlsbad %
WOZ0R4498 uct human OPRKL manmal i an expr essi on PG&QSp07/023858

PCDNA3- hOPRK1. [00389] To construct the human chimeric

G protein expression vector, the chineric G protein

Theangx6daya test andsqefqgmtcpm@omds tiere agdded ¢ the acHein iadividgial

I 05k 75 AT o o hBeb S EAER B

a adlat AhEOSUERderttationd 6f lREsI@ e @mp&mﬁ s aﬁdamorao_c,ea@ﬂ d
position 66 to substitute ad[%éym ne

coagphwclnlsC Heiagllg D)eredyetsmc@bm pd@urnat aé"e,fheér the ellfﬁ oEthe

n the t ex si.on
iR B ARE  RORE 0LAy Ro TR S BRy FERT AR e
1u@1mr£@rsu5stﬁt®(mel(uzl?(ml)emm h?mgr dithiothreitol (3.85 mg/ml), -

ECDNASI FRT- hGNAg- G5 0] To prepare the

Hﬁfrgﬁfg@ffmaéwrfwatmgﬁe 2 melm) &ymonsL161 Cebmihse
phﬁ! hegeid] @é‘égf{ Aﬁ%ﬂ Gt @%g/%ﬁﬁg{nfen 1 @8ug/ml)- pH 7-8)-

Plglee WRAY sehledRfd Ririaicesceqtad\wAlin(30Uainae%. ThE totceration of
activated T-cells) were incorporated upstreamof a

eagh pbehergpmprundspy asraettad, agmstslum@@me ceynspaitseennd (cps) and
orted into . a luciferase

P R E e B Vel ST SR AP R Rt s S o8

pRhRatT digte-filtih §I al€orftiein as ealt@petheeFCR R dohesfation of
construct pA.3b-3TRE- 3NFAT-cfos-Luc. [00391] The

compysd exquired tmpredugess o pf g arpxgnaltiacredse de luciferane pqiyay)

L I

thE) %ﬁ%ﬁﬁ&aﬁ%@ﬁoﬁ@@t@@gomsj snchvas mma@albat(EMDm 753:
her e cantai ni ng

S%wt 6l 1000 reiratii PAPH 387G F UoRD b e ighredea o .
4h Qlﬁﬁgﬁ_%ggé 53,000 cells per well in 100
m tr {z

ers o -94 WO 2008/ 057608
[093}12] USZ@pIé/108a8he EQq, vadues oﬁamedtfﬁsm thervd MB firdtibinior assay

npounds were added to the cells_in individual wells.
Wysb F@ﬁ@(@m@hﬁ%%émqngf PYcsized perordiag i HE RERS B Y ANaR and.

telt8d B Mousd kzg{gs LchcF re?gpqor @nﬁb fth ncgﬂﬂﬂﬁat&f cfe%l dcatlon of

concentrati rence co S was
resudts omfthe homnbm kdppamipicd reEbptoc KGR ey the tabeve-das critizalt raethods.

f 5 hours.at 37C. A t end of the ubatiq
(003315 RapiBerS Reslidg i Oﬁghealebe%oe SUEFS (R4 Mo Sl assay for

B3SO O ol ELCTBUR Sk a5

hungdminh opioHEREStOBOWALET tham br oqmbm th i on), EDTA
(0.2mg/ M), Triton N-101 (4ul/m ), phenylacetic acid

AR VB 2 T b G e

[0‘)99‘4]” es CeNeCARAT coM fidtl 18 a3mih RbfoAderdt@rcineEc N et
dlfferentlates in culture and is used to model the epithelial lmmg of the human small
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,
Seattle, WA). Briefly, the apparent permeability coefficient (Papp) was determined in
the apical-to-basolateral (A-B) direction across cell monolayers cultured on 96-well

polycarbonate membrane filters.
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each of the conpounds was plotted agai nst | um nescence
counts per second (cps) and the resulting response

‘VQ&PW%§7§ﬁbjected to non-linear regression USIHETgmzmwmzmss
four- paranmeter curve-fitting algorithmto cal cul ate

t he EC50 (the concentration of conpound required to
[083%uc Eommamads vere tesisd qwconq%f@rréfa@wﬁ 1 yN et pHGas 1 1%

OB i S AR | P R e
fowe0 mikieyt Iy pattogendle dhdkeees (B adipl&00ére $iken aStiﬁlb z8® from the

asi madol i ne (EMD-61753: See Joshi et al., 2000, J.
dauenpide end atthe¢ em) ofgle moghatiogrperiod drvgbotisihe deappideigeipient

e Ranples R TRR BadiP MRS e Ter e (ROR SN g

crh/REd) i ds itidh Af®itited Wskdok B ppeiPhdelrhte bf compatHdds the
synt hesi zed according to the gr esent invention and

regipianesidenThobseWRngalengpd with theemstion: (nKOR) with
confirmatory repllcatlon of results he human
kappa opioid receptor (h QB) by L&L bﬂ&é descri bed
met hods. [00393] Synthetic peptsd@g s of the
invention were tested in a simlar assay for potency
on the human mu opioid receptor. Each conpound tested

whéd Pay ithedp z@énttphﬁneaibllﬂws BuhOpleMbehne S G RieQiTe) C3 & BhE
than or equal to uM EXAMPLE 41: Menbrane

doner gengsntiration aéflrrtq% anq AQI S the pegpniRt davs Wenspprogshr fime.

C d
F&H??fgfkl neg?rﬁgcidndg 1 et£181h§ @fﬁ%‘i‘ol r%lu i Eﬁhoﬁgﬂlﬁét&%@gre

cel es 1 h cu ure an

cdneuifBiiB! tedtb®to expinfehipd Va’:lidltzlolﬂ tHes§dy, hd el dr@simadaiink, which is
i ntesti ne. nggynds of t resent invention were

purpestesfoibg aperipheraliy, @tl%éﬁaﬁ%wlpidt \Regulésare shawiying Fableridl

subcl one of Caco-2 in a standard assay (Cerep,

Seat rent permeability
coef |C|ent ( pbﬁi pé“ﬁ%rn1 ed in the

api dal -t o- basol ateral (A-B) dlrect?on qﬁ;qﬁs ce
nmondl ayers cul tured on 96-vve|| lﬁgte mgnbr ane
filters. - CompouitD8/ 057608 PCT/U&&DQ&k@23858 [ 00395]
Conpounds—were tested-at concentrationof 10 UM at

pH §.5 in 1 %@PVEO, wth fthe recipisntp si de nai ntai ned
at H 7 4 _The assay plat was i ncubated for 60
mnytes at 37@th gentle shaki ng.coPpnpl es were taken
at tjine zero fraomthe dohor side and at the end of

t he |ncubat|og perlod from both theggpnor and
recilpi ent es. Sanpl es| were analyzed by HPLC{MS/ MS.
The Papp_v%ﬂga %)ﬁQressed as 10"6 sec) was then

cal qul at ed " based on the appearance Tdte of conpound in
the | recipi QCng The Papp was cglgcul ated with the

equation: P S. CO °
Propranolol 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-acting drugs (Mahar Doan et al.

Passive permeability and P-glycoprotein-mediated efflux differentiate central nervous
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where Papp is the apparent perneability; Sis the

nmenbrane surface area, Co is the donor concentration
Wa2098/452608, and dQ dt is the anount of drug tr&6IEP0E{423858

per time. Four reference conpounds (I abetal ol,

propranol ol , ranitidine, and vinblastine) were

systomdGNSe and 9011 -ENSmarkgted dsugse Jitharuagal &xpTher. t he

as asi madoline, which is purported to
2O§§§§¥18rlp eraIIy acting kappa opioid. Results are
shown in Table I1l. Table Il Menbrane perneability

EXRMPLB4 2 eRiblitidryof (yorhamoP sooriddssec) (1) <0.10 (3)
<0. 02 H&jll(?)' <0.02 Asimadoline 37.5 Labetalol 9.9
(00396 adikitionsaf eytoghzeine Pep pridasedsozymgh CYItiA £YRECD,

CYPRERLC e R b SYB TR s Bblafsio i
in€dn@iss wag detefminkd actokdiag to tha lf(ﬁll(ﬁﬁn% hetHod® perSoriged by Cdep

passive perneability appears to be a key feature of
(Seade, WA)ng drugs (Nhhar Doan et al. Passive

(0GR o i the S0P nie ot CPPT R baD IRt mitsb ity 0 2mg/m
praa’ﬁl) WSZOMAMKXLBB 15 initedat BGINS)withnI) uNINesCNSmpaurde 1 @t
drugs. J Phar nmacol §3Ther 2002; 303: 1029- 37

eﬂmm@mzl 3 1M NADPo & 3 rMcgJecaserbathes miatpandh .4 Fmb glucose-

o-pE pohalehd a8 e BCRBPE: ColmyB e ok kKRS

addshiiswibiteatd Bixideedwirednafirypoad iickhe @feséﬂwe ofiaf v:eﬁlbl'tcmmf the
was determ ned accordi ng to_ the fol Iovmgg
ChR ivogymedhpgmewntb resoriin producegiy redyesda w[afylhn? W@S used as a

mq*%ggh?ﬂﬂﬁ)P450 CYP1A assay, human |iver m crosones
- <y

protein) were incubated for 15 m nutes at
[0G¥B] W The docHyrbine P50 CHN R It saylreadionahiraxny bmmhm‘gi human

1. 3. mM NADP I 6- ph h d 0.4
livgT migsesomes (B#H%EM@ %@ﬁé’%ﬁ{a@@ﬁ@gggf figlf@g%a’ééé&& f10
uMi gt c&g@@gn% ulNBIvGt &/ fleﬁgl Al%e%gjrﬂggl% ﬁlcééébégﬁ@stpﬁate

IS oxi to resorufin,
anid 94 UimlogluafseHhghosphate 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. Sulfaphenazole (ICso: 0.35 uM) was the reference inhibitor.

- [00399] For the cytochrome P4so CYP2C19 assay, human liver microsomes
(0.2mg/ml protein) were incubated for 15 minutes at 37°C with 10 uM test compound,
10 uM omeprazole, 1.3 mM NADP, 3.3 mM glucose-6-phosphate and 0.4 U/ml
glucose-6-phosphate dehydrogenase. In the absence of test compound, the
omeprazole is oxidized to 5-hydroxy-omeprazole, and in the presence of an inhibitor
of the CYP isozyme, the amount of 5-hydroxy-omeprazole produced is reduced. |
Oxybutinin (ICsp: 7.1 uM) was the reference inhibitor.

[00400] The cytochrome P4so CYP2D6 assay reaction containing human liver
microsomes (0.2mg/ml protein) was incubated for 15 minutes at 37°C with 10 uM test
compound, 5 uM dextromethorphan, 1.3 mM NADP, 3.3 mM glucose-6-phosphate
and 0.4 U/ml glucose-6-phosphate dehydrogenase. In the absence of test compound,

the dextromethorphan is oxidized, and in the presence of an inhibitor of the CYP
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CYP i sozyne, the anobunt of resorufin produced is
reduced. Furafylline was used as a reference
WORASISTEE. [ 00398] The cytochrome P450 CYP2C9P§EdR9007/023858
reaction m xture containing human [|iver m crosones
(0.2mg/ M protein) was incubated for 15 mnutes at 37C
isq@ynte, the amavnt elexidasiopauediict Boeduved.oQuiniding tEso: 0.093 M) was

NA 3..3 | ucose- 6- phosphate and 0.4 Umn
th&r‘??%(gg‘ée-‘gb%%gphate dehydrogenase. In the absence of
[0046f] CPOPdE r&gsochﬁo_m% 9] bvp201 Ifsshys haladiliZ€mic®osomes

4- hydr oxyt ol butam de, and in the presence of an

(0i2mig/tmil proteiny wergan@bpted $er2minutdsat ARKLwithdp uM test compound,

5 S s o B I3l S g B e gyt
glutdik Bl fHks phadt 8 QlogeRdse! ethe ibambe 6fRstReApotd ke hidazolam

“assay, human |iver mcrosones 0.2mg/ M protein) were
is oniglidsdt and indhe presemce of asinkidbilgref the recombinant segxme, the

iR St e FRAREE. Toebridafly dogics eclsfihss from
theé @AY GnB&aRes@ve hftelt HPLEIMSMS sﬂfardti%ﬁ.t Keestaaaoth (IChe

oreprazol e is oxidized to 5-hydroxy-oneprazole, and in
0.65huM) s shecrefesencgrinibitobi t or  of the CYP isozyme, the

f 5. hyd - | d ' d
L R AL e I e A i o
isOARORAs dh@nBhNddosbne Kandié® Bnfey BR1At@66@Ythe @aoLhQsT product in

contai ning human liver mcrosones (0.2ng/m protein)
thasampladu Bgtnsesenes ofthe testrrampouad) dividedby thelgneymt pegroduct in

o STRREEC it hRERI RS, ThB sy Br B e

as f RGLAARE CYIPactiRRy Bdee siisen f Tdbstv.conpound,  the
extromet horphan is oxidized, and in the presence of
an | RablBilVor © oPencht Axtpityont GutociomleBaeEy P Isozymes
PCTUS2067 623858 T T sozynme, tthe—amgunt —ofoxI u'g'liun
pr oducomPoudg ceq. Qi di ne (ICSQ’: 0.093 uM®has
theg Teferenc nhilbi tor. [00401] For the |cytochrone
P450 %2%@ ?%éssay, human |ivier m crosomgs (0. 2ng/ m
protei n)cye{£ i ncubateghgor 20 m ryties at| 37Cgyist h 1
uM|test conpound., | 5 uM m dazjplam 1.3 mV NADP, 3.3
gl ycosec§miagsphatie ang3 9.4 U m oglaucose- 6- phpgphat §
dehydrogenase Inlthe absencel of test congpound, the

m dazol @¥P2CH9 oxi di zed98.8nd i|n t heOPR2 esence obH7.an

i thitaor nf thao rlacaoanbhinant I cozvne th anmmiint  nf
N <t
HH+oe+—o+—t+heHecobiHahit—-S04YH 6 B

oxi|dat i &YB@DSduct |i s r&lced.| The 998 datijon pP3Quct is
detrermraed—from—the—areaunder—the curve—after

HPL.C- MW 3é¢par at|i on. Y%et oc;‘lﬁazolgé-%l c5q: 0. 8%6um
was the reference T birtor. [ 00402 T each assay,
the percent inhibition of the cytochrone P450 CYP P450

\U%U

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

[00403] 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
glucose-6-phosphate, and 1 Unit/mL glucose-6-phosphate dehydrogenase) were pre-
incubated at 37°C prior to the addition of substrate, compound (2) to give a final

substrate concentration of 1uM; and a final methanol concen