Ant agoni sts of the Bradykinin Bl Receptor This

application clains the benefit of U S. Provisiona
wappisioazi on No. 60/ 513,913 filed Cctober 22, POD@S20md34976

U S. Provisional Application No. 60/538,929 filed

January 24, 2004, which are hereby incorporated by

ref erence. Background of the Invention Mre than two

mllion people in the United States al one are

i ncapaci tated by chronic pain on any given day (T. M.

Jessel |atdygonists Kef | yhe FartraxdyininimaBheBeaeptior

PRI NCI PLES OF NEURAL SCIENCE third edition (E R.

Kande| , J . . Schwart z, M. Jessell, ed.

(19515 . am%?%%%e‘lﬂyal%r‘?]%%tb‘?l?-%ﬁ%ﬁeﬂ?sUf%r pai n
Pr&wfgfgﬁglQggﬁifééylﬁﬁfﬁst'a@/sf@dgﬂﬁnylﬁgaOOGEHﬁ@rlQé

al tering, debilitating, anhd/or dangerous sid

20Q§f€ﬁﬂ® U For Examp$aqnmbnkp§le¢@td@m Moti60/538,929

f d Ds [
£ T a HTREY i | POOher PBETS %P8 NetEPY: LRpOEPPERERGEEY
redadmsd . i nfl ammat ory pain but they are also renal ly

toxi c, and high doses tend to cause gastrointestina
irritation, ulceration, bleeding, increased

cardlovascularBééﬁ r g 89”{H§|fﬂveﬁ@'bﬁnts treat ed
W th opioids ffeqﬂéﬂ%§£—experrence—conius on and

constipation, and long -termopioid use is associ ated
with tol erance and endence, Local. anest heti uch
R S T U P A iR

aléﬁ%rbﬁ@dlﬁééﬁgcieéée@fb?oéﬂﬁénﬁénﬁéihoﬁn LAyagddi-EhoBay
when used systemi cally 1ocal anesthetics are

(TasdocTasedl i &hDadVer Seltur dPaiasentiafnalgesis. ifhus,
erfELEAE GYREBLLY SOrHAOR! DRefli 0ol beoky 98t MRt xahaet

ronic pain.- A T'S"a percep |on
J. SH gnetiswaeeg] ved MrOﬂéshelenvedonn¢m99amd.transn1tted
and interpreted by the nervous system (for review, see

Unfprtepet®ty: | CYRECRRJLEER BREDES phPh: Panli ALEgPAtYve
pa£?¥%§¥$ é%@ﬁcggyﬁobaﬁ& Rdny- é@éo(égggé)llkexgeyﬁe

SucC eat and touch cause speC| alized
alsensngy deboepibasing, thadékrnd@ngsEQUSSsgdal§fﬁ@ctﬁe
central . nervous r oce Sugé

FO%aT¥%%p%%C|%83t?§%roéﬁ% t%%g%e?FB%éwgﬁ Sensor ¥ oReur ons

("rdRtDSeYi stehi bsakepnochsepbapsofBRpeatdtingnddmbRBacin
strength of the signal fromthe nociceptor (s) . and the
arqpeedaEe tohy andierhbbratgainet {RALeEMgRArYbYaERePERS,

ondyPELS O Y TR DAL EXOBCAoHTn2 B gBLoL8ns! L gsee
gastrointestinal irritation, ulceration, bleeding,
increased cardiovascular risk, and confusion. Patients
treated with opioids frequently experience confusion and
constipation, and long-term opioid use is associated with
tolerance and dependence. Local anesthetics such as
lidocaine and mixelitine simultaneously inhibit pain, and
cause loss of normal sensation. In addition, when used
.systemically local anesthetics are associated with adverse

cardiovascular effects. Thus, there is currently an unmet

need in the treatment of chronic pain.
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calibrated to the intensity of the stinulus, pain

serves its intended protective function. However,
wa@eoosaia2t ypes of tissue damage cause a phenonODNS2004/034976

known as hyperal gesia or pronociception, in which

rel atively innocuous stinmuli are perceived as

i ntensel y pai nf ul because 4 e person's pain threshol ds

have been | owered. Both inflanmati on and nerve danage

can i nduce hyperal gesia. Thus, persons afflicted with

i nf Padmatisr p pemrdienitdesy bageld @8 siobals received from

steoarthritis, Litis, .carditis, .dermatitis
ehiy SEVRFEAneRy B Eran et A b di T eaeh DY the
nee®bliggepsvascUlfalr diesdasss seehivmh leng! vde .rhewat oi d
carthritis and lupus) and the |ike, often experience
indifEAeBd odeRSat 0 A EeIrRE1geNTISYLSY - Fraghdleurobiol
57340980Y (139845 2! | RnciBRRC 8T muGBUSAH Bs TR couch

vascul ar di séases, denyelinating di seases, trigem na
capneegr abgcdaldardesensiomynirecaiptorsl iiosmthst redkiey to send

.t hal am c in syndrqne, diabetes, herpes jnfectj.ans,
51 TBaUE 6 FRRREAdEAT FIETEY oy R (NS s
prbe¥kRs igndatheaphberaRy, tGaus e anel tad MHeHierddatsensory
result in excessive pain. As the nmechanisns by which
neygereephsits MefaasGuid St NRSLCEb§RAlSs uRfdenssmelon the

st280BPEEALIRS L Al AN rhecans dplder dindelsland
progesses |an|c§fe i n hyperal gesia can be targeted

abstriaghiibint ahbe ellewerang onf otffhéhpai & igmads iopt dlendNS, a
t hereby | essen the anpunt ,of pai n experienced.

PeEPSBy RN RT(BRY BRE CROSAFRCED Ppapriays Ishimiudiue as

pafhysiBK) (inea table Pormdirabe biFepphysiial e@igRlrly
actions of kinins on the cardiovascular and rena

cagybrafed Howsher intensidyi o& Sést is¢dsulBik amgin serves

o kal L idi a [ r by i dases _i.n.th

e LB e B bRl et LR e BERY 1 Bl T Tywes

ofr elieaseddbamamea cualksice by phienoalehen , S i@t alshéviadfalgesia
-life of BK in plasma_i,s_reported to he approxi mately

OT1PTSBEGRESPEIPT BRTaMG- R FRdRT APy dprPGrous stimill
ar8ehabeLi7ed b8 e hadiy LY 0 YReRdALe Npe il

renoves the carboxyterminal arginine residue
pagsnehapehdéds- AayeBkesn dewerAdy k&oitihdiimf lBegnaticy and

ne-kallidin i-s_anong._ the redoqinant kinins in man and

TG SPRPRe SRR HBRUS o g A S5 S Fons TH ki MEFS T

afffdfictbd atdht iaflbambeiory aovwditipekenlsuch as sunburn,
Eroinflannatory eptide, des -Arg -BK or des -Arg

os

RAPFFBERELS  kAOWA 6 /i FaGEd bigs odierapitdirisvagwidsdiis,
e
diseases (which include rheumatoid arthritis and lupus)
and the like, often experience enhanced sensations of
pain. Similarly, trauma, surgery, amputation, abscess,
causalgia, collagen vascular diseases, demyelinating
diseases, trigeminal neuralgia, cancer, chronic
alcoholism, stroke, thalamic pain syndrome, diabetes,

herpes infections, acquired immune deficiency syndrome
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and Rel ated Ki nins, Pharnacol ogi cal Revi ews,

32(1):1-46 (1980)). In addition, des -Arg -BK and
waelewspex27 kal | i di n appear to be particul arly | PEDUSZNL/034976

medi ators of inflammtion and inflanmatory pain as

wel | as being involved in the mai ntenance thereof.

There is al so a consideraBl e body of evidence

inmplicating the- 4 - overproduction of des-Arg

-kallidin in conditions in which pain is a prom nent
("Agpsu) ¢ surhnasasdpthemshbhekapgr thtiskl aeraegiimsurdec

The nenbrane recgeptors that nediate the

thBFeFS?PiﬁlénaEFF8ﬁ§18? RPAfns are of two distinct

cl asseéhedﬁébaaa&@ﬁkstyaml%h nBet kephaseet r@hsduce
receptors have been cloned and sequenced froma

experhslysdtmnspechaderi polrmdilngndahypralgesdc glonditions

beBORECRE B hAkE s Bogt BRRRe e Rod Pl Rl Lith 7

hyﬁb@a&ggsaadcahabﬁacakg@t@alt@hahaﬁbetlt&@ Q@w@%ﬁmg of
human br adyki ni n ( BK- receptor. Bi ochem Bi ophys
threpaivohhrshedd, a?éoth§6§b¥1§§§Fﬁn ?P@yagpgnFyﬂ Raig

eXBg%%ghgegqupled receptors having seven putative
rane spanning regions. In various tissues, BK

rec8ptdrksiaie dBEpIeddtaheveeyakﬁdwpepsadhd mggéenyer

(gRpEE) (BEooa=PhE nhstCHRETR BAE PUYRGH i 7ons of

kihegsepbar thks &aﬂﬂh@kﬂa}é c@llLarn @h@a&e@aﬁs is9lse@n@al However,
responses and many pathophysi o - | ogi cal responses to

ther agfkVARi RerFédrEdi Be@ny kBa liddept re augcckly degraded
t f+f

by g%ﬁgﬁagéiﬁoQFBEEFOEEQ?HE?%%g)%?é%ggpggg%%ﬁc%l'fTJﬁGS

andhbyeahodesreAegseEKfmsnlaawamuetatoBZceédsptaKstHat the

diti_on, g gceptars are not nor expressed i
ha S L LR b6eBX FhoPi OBk dSsr eROTL N be AR CriFtn
170kekbagde (damagerasnielklaias dgin %%%t%bplﬁﬂ %Eﬁ%bollzed
chronic |nflannat|on or systemc insu rceau, F.

inethg bodKi hincBrbpayegPdrisiasg NévM@WChlﬁﬁmoveS the

cargB Eng%ghggyafggnﬁne %sg%%%5k% JéﬂéQ%?é“&é% ﬁﬁ%jBK or

responses réceptors~are up-r
de%FAﬁgakamﬂhdhﬁVelDE@LR@@ maladmuﬂJSGrahm@@-QMe
bacterial |i pgpol ysacchari de (LPS) or - -

PTEAPFERRRE 0K e PEORFNEET ArchBBiat eréths, and pi gs

pa@ﬂbﬁ&%%%lgblégl ac%l%%%)dk kIBEn%ah%.nbﬁgucﬁﬂgaddltlon
properties of kinins coupled with the inducible

toebpuegsaone@y Bbtee¢epm@m@ﬁhmmmaﬂmgprapaygﬁ(NdeﬂTArg BK

rest i &a i n.the dev %%nt of it I tion

Ehy L 250E ASCREERE 56 BRIy BErS gea ¢ o

vascular permeability, and bronchoconstrlctlon (for
review, see Regoli and Barabe, Pharmacology of Bradykinin
and Related Kinins, Pharmacological Reviews, 32(1):1-46
(1980)). In addition, des-Arg-BK and des-Arg-kallidin
appear to be particularly important mediators of
inflammation and inflammatory pain as well as being
involved in the maintenance thereof. There is also a

considerable body of evidence implicating the
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anal gesic agents that may be directed specifically at
injured tissues with mniml actions in nornal
wWo e@s0e27 Whil e a variety of peptide antagoni SPGT/US2004/034976
targeting the Bl receptor have been identified, their
devel opnent as therapeutic anal gesics has been stym ed
by poor efficacious hal™ =I7ives resulting fromvery
rapi d degradation by tissue and serum pepti dases and
efficient renal clearance. Mre recentl peptide
oveamedoaiys: thiavri rof s ~2nat-vedl Lighim d raclah Elibiaan g vigntvéhich
.have been shown .t resistant_ta t es.inin
Paif % ast%mirﬁ?tagfsfs:urﬁ St ?leva}sev?&g%eé %3& ‘et al,
artBradyikd nighdieeeptaic infrdiied r ant agoni st S. Eur opean
Jour nal of Pharmacol ogy, 348:1 - 10 (19 ; Stewart,
MTheetm%br%dﬁﬁéwtrPraﬁ]ttéWmmﬁ%mtﬁ P 1F R Bk 13
tAr I I 3:
act??:gsg%%fj 18 RONEE e mr&mﬁeg%w%%s%él 1491 gribled

B1 Resl sant Bﬁ&d)ddlamsres&mﬁgmn@mrsjém@mm ahened and
Appl i catl ons. Bi ol

sequsnRghtt Wjaug‘ﬁvoeﬁ:%for%r%ﬁee%%swjtlﬁc (ﬁln? %%1 Tharke.

et HCcophdQohas healy W ded Yniraogsi Z@da@ﬂcﬂﬁlln
approach to significantly extend the in vi

reQﬁp‘@m at ihg Hed¥ . -Gheres D72 1her et 3@0 pfrjoél%‘?‘)ns Hess et
lrgfrllr%mar?é: l?a\ll 2 A0S fééfcéhﬂféi@éQP%@iéfnb&f a

CAr ANC since e PEG noi ety adds
hunf&ﬂ%ﬁ&&ﬂbimmymmdgmamcepw us Boochenprdiephys. Res.

Zal k of f | d I .
cnbGER PERL e o, LA ST K
coé?Ie%fké%% téf%rﬂ%@ﬁﬁb§Eé@%ﬁ)p@@§@1§érMemﬁ%@ﬁéCEpaﬁﬂhng

i onme cal applications., . . Harris, Editor.
redil®e?) , Hlevm@n@s@swl\(olﬁl& r@cepBgHSSEFEe)Coupled to

Addi tional benefits ofte r Gy. n
VOIS AL | BieY If‘e%s%%%ed s f £§Q?€¥O$gS| %’?gggeh?ge @
hidH&t eof Fih Lt ensader | oappead t@d}ueeﬂhe nosbgeneval gnof

the therapeutic pol ypeptide. The ner r ot ei
fopryf abr@qula%l%eﬂr%%%% o by ?ﬁ%e%hﬁﬁ& %{L?-z]a?F’E}ﬁTof
ph%?’c?ié )?/ %ﬁg?gén%);%ﬁ%ﬁé ﬁgtﬁa%iégﬁé\dfag%a@
respoRsear agl baaéylémmasgae (nefii Ehz@ nbY:oB% )?eceptors

PEA nterferon - EG | on ,

PEGPht BFFBPbRT 8¢ %% E gﬁ’%{ ﬁi‘&Roc g%gé%g}e_ CSF
afffﬁytﬁsﬁéﬂ &éAﬂE%nﬁKa$sw| 'lt‘aBSeanyceinbaEédl mith BK,

clinical trials lation of small therapeutic
wh@emsdégs BnrotRE bﬁhéﬁaﬁame BEeBéntscEREaRE: o

sl 551088 Paies, BoL-RoRac R onpl st cost
t1§§ﬁ@§tl affheegquekprentibhat sbioBogedabipon injury or
tissue damage as well as in certain kinds of chronic
inflammation or systemic insult (Marceau, F., et al.,
Kinin Bl receptors: a review. Immunpharmacology, 30:1-26
(1995)). Furthermore, responses mediated by Bl receptors

are up-regulated from a null level following

administration of bacterial lipopolysaccharide (LPS) or
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activity be preserved in the final conjugate. Because
t herapeutic peptides often conprise the m ninal
wG@e@sesmoe7 required for activity and are ther ef PEEUSINY034976
small, they are relatively intolerant to substitution.
PEG noi eties are disproportionately larger than the
peptide itself and conseqbéently are nore likely to
interfere sterically with specific peptide:receptor
bi nding interactions required for activity. Thus, a
inp&pinind@ogvakitioky nee el eadbe tBEGradlsl, 0RnaNeisld | (Marceau
retain sufficient specific activity to be a useful
ety RérapddPP8)ils quite unpredictabl e and nust be -
enpinicably (e g 1L.Q0 ; . '
A kol Fon Eana RSy P o oF Caoand o ARES Gtnet
thPEGnincabSenetpstestsiionAndl BjueecEpitioose tha®ee dhst BL

ol Sb ol oan B 50 R TP S pe RS BTy
infAgwmmsabeyandnefiheecticegttikeat arRt ivibeh-alkfdsa@matidon

and pain. It wuld be an advantage to have a Bl
angpgeptFc ageptisdéhakt agunist dikngctes seecdfignldn @t
.t a em.c.e Lng trea :
R SR r G R Gl GOAg 1 TS 008l afod el Bk aneares
Whédkubi vaty etst alfi bebyidandhangdadseasitegadtang the Bl

i nogeni city of .the l,ecul e, l.ncreased circul ating
repPPEOROHPISr SEEPt LFRPLLFAEE 1 FBGIEnEHEL RISy e
thaPdpaukess ahbegeantsdasisngesah %%ghﬁ @O d R or e

conveni ent to both physicians and patients, and would
efpecpaiprsubhadity lizlesf uesud tingsérpat vemys riamidl ved in
deggggaiﬁ H‘%gskﬁ%%h%nangFg by dé%%%@%%%egpah 2fficien

requent dosi ng fmay I ncl udeé TesSs~drug belng 1 ntroduce
rehal ocpatiraentcs .antiorec reasad 10 Mpkivdide. afdmogsy hafithke

I nvention Accordingly, it iis an object of the_present
NORRRERtEEh P&lﬁPo@F&Q ﬁB@éFlﬁpﬁaFﬁg Ent§esr sfypump|to be

reé@%%@h@?t@ib@p@%@%@%&féﬁ|Zns%9%&bo%t%%éﬁq%?9@§§§§é3(for
properties i vivo as conpared to known pepfide B
reuhewgorest Regetl isetf adi eBrbylyannagomerepBlonse emgt dheir

anPRubll heno st=5P e SHERBn BF FRRFHRFGLOSN e 1 i
(1obber Bketfaghicat gdmcondit bons Biraghudnig, aRithgeelists:

limted to, asthma and allergic rhinitis. Such agents
PrgfFenpr BYPE&E&SBy efie fptegenprravestison IIupeehramcerlogy

43 04SLAGEPY 0509 BSLpBad SO UOBLCLDeRlABbon s
ReabwebnBl Bredgptiainp@ptbdeni8ts: Development and
Applications. Biol. Chem., 382:37-41 (2001)}.

Covalent conjugation of proteins with poly(ethylene
glycol) (PEG) has been widely recognized asg an approach to
significantly extend the in vivo circulating half-lives of
therapeutic proteins. PEGylation achieves this effect
predominately by retarding renal clearance, since the PEG
moiety adds considerable hydrodynamic radius to the

protein (Zalipsky, S., et al., Use of functionalized

poly(ethylene glycol)s for modification of polypeptides.,
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ant agoni sts of the present invention conprise an am no
aci d sequence as shown in any one of SEQ | D NCS:

WA 200544208ccordi ng to sone enbodi ments of this PCT/US2004/034976
i nvention, one or nore, and preferably between one to
nine am no acid residues, independently selected from
any of the twenty genetrcélry coded L-am no acids or
the stereoisoneric Dam no acids, will be coupled to
ei ther or both ends of the peptide sequences as shown

ini RodEQetAyliehe $3124.1)| mhandkhey : e@b@wemﬁmzcauh@nd

present _i nvent.ion .al so provi des conj u pent
bl%ﬁ?éﬁcﬁévépﬁéﬁ€ﬁ§FP§§ly Juffer FBFT ﬁgrﬁgé &oEnetiled %%§

P1BROREPLESS : | Rl YO RS 2)0”‘8%6@1760)“0%(5&%&%@ Blenefits
antagoni sts yet they sufficiently bind to and

ofannaggnﬁ@QrBﬂeba’cfPEGMlyftt@bnt RéE Brotedapt dncduyete t hat

i S OROLBRBALEee & SRR TYRed pEREr AT For mul a

degrhﬁé&ion(Yahd|ﬁ&@mﬁaﬂhﬂmm&ogem&huﬁbeo&owweﬂﬂﬂerapeutic
bound to X1 or Y1 (preferably F.is a PEG noiety or a
PodEPERhEifife t RBFeBEr LtsxPiapyOveisy EECHIS e FefESy in

evgggﬂcbasbgn%ﬁep%ghhgﬁ%lgﬁ1%%%1%9r@%l%ev%ralpkﬁﬁyiaﬂed

respectively; L1 and L2 are independently in _each
prbhstasceénkilnkény, PEG-ddenpside dedmPhased (PPlagren™/Enzon

TR R ST A2 e

DofM (AT SEIUANGE:AS , apygone of
In%%gﬂeggﬁlcg 2% 2(6 GZIB n60 deriva |ves ereof .
InfBetrBebnobj-oet (@fEdAlmstﬂwﬁe)i mtpmmscw provi de

a pharngceutical conposition conpr|5|ng exci pi ent

(Newdpsép- /Rngemk éts arel had Mpny H et s jerl of
tr:La;ele nvg,%béﬁgtq_lo%p%rfs %gn lliertﬂ Q‘a Q;t:LIE:e e%l%{:ésl']o (fs gﬁ?x

resent nt1on her ape tI c net
othéeahaﬁdt pﬁiecstémrmmmeadzmnamlmrg@ts @md dnaas mammieem

need thereof a pharmaceutically effec
breghpys PPPdA SConp RS M SrERtESin® 5051 &epatlde

pEe- ALicdenand/ oL idigatied ReRbiidentintt h:@ldtﬂ\fﬁrﬁldglcal

e peptides and/or conjugated peptides of the
acrtnverwu be Ipa\e@etrh@dapeuttﬁ@ Vangd foenlives te eatbRgauss

e R D R S L L, e
required for activity and are therefore very small, they
are relatively intolerant to substitution. PEG moieties
are disproportionately larger than the peptide itself and
consequently are more likely to interfere sterically with
specific peptide:receptor binding interactions required
for activity. Thus, a peptide’s ability to tolerate
PEGylation and still retain sufficient specific activity
to be a useful therapeutic is gquite unpredictable and must

be empirically determined (Morpurogo, et al., Selective

Alkylation and Acylation of o and € Amino Groups with PEG

in a Somatostatin Analogue: Tailored Chemistry for
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i nfl anmmat ory and neuropathic origin, septic shock,
arthritis, osteoarthritis, angina, asthma, allergic
WO P00si032087 and m grai ne. The peptides and/ r cPCl/USRDEWB4976
pepti des of the invention nmay be used for therapeutic
or prophylactic purposes by fornmulating themwth
appropri ate pharmaceutical’ carrier materials and
adm ni stering an effective amount to a patient, such
as a human (or other manmal) in need thereof.
OpAdditziednal ousefjuganept.i Gdecandigateodjhegat 4@ QayRta-dest 3
(2§ﬁ¥ result fromconservative nodifications of the
#hé -aci d sequences of the peptides and/or vehicle
-copfiugaiod ReRbikedes di $@leSedrNekel, NGNSV A& tive
nodi fications will produce peptides and/ or conjugated
trgaprenss Kavi rgffanceitéeal anghpsiizal , TEn@aHehsalan
eristi il tQAho f, th ide .
2 R e e
betmedi-f bbaki @S tallersree sySttehhieors@ovaltiev el inedi fi ed
fornms of the peptides and/or, conjugated peptides- 1 0
treagmepfoseY REFePF 18P tafs FicoMLeipRat dd s B8Ry esh
c188RadiERNt <8hubRE 1RLESEREYIANER, | R /AROIRRIr A3Re] Qe
the invention relates to a nethod of making a
impenpagated tpeptfi dbeasodeseiliehed Ihereasedc crmdusliatg nche
.steps_of,: _reacting a caonpound having the structure:
LiERIPRule RERdE R 3 TR YR Rt deseRee o amch =
lekBstangepeptibdesgokchiedulier dad be Roaked cdnvdtd.ent to
respectively; L1 and L2 are independently in each
bothspPhMEéCErARePEI RatdcDtEo 3ndai@upE RdPRY tacalarly
hel%@ﬁ@eegeEhbﬁe'%a%@%ﬁtbnﬁh@gggeBERh'g%l§ﬂ% .%%fgfiéylon.
the bradykinin Bl receptor, with a vehicle (F) to give
Otheronjlugatedepepbi dessf firkgubotmdloaing- mMayXiyjclude less

L -F . _FE- X1)- . ] o E- (X1)- (Y, or F- (X1)-
dr%%%%gpktaggpéﬁﬁﬁépl%oabeéée%ﬁﬁeeyﬁoﬁhgr&@ﬁ tive
colpergatbe. More preferably, Pl and P2 are independently

in each instance peptide antagoni sts of the bradykinin
Bl receptor conprising at |east one of the peptide
sequences shown d I . B- Fven nore
preferably, Xlié o &%htEQESEQ I D NOS:
27-41. Additional aspects and advantages of the

present invention w,l | bec%ne app%re t upon , .
ConéFSSFQFFg YolehéSdEFaP é&ct of the present invention

to provide novel binding agents of the Bl receptor with

demonstrably superior pharmacokinetic properties in vivo
as compared to known peptide Bl antagonists yet
sufficiently antagonize Bl receptor activity such that
they are therapeutically useful in the treatment or
prevention of inflammation, pain, and other Bl mediated
conditions including, but not limited to, asthma and
allergic rhinitis. Such agents are provided by the
present invention in the form of novel peptide antagonists
and conjugated peptide antagonists of the Bl receptor.

In one embodiment, the novel Bl receptor peptide
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description of the invention which follows. Detail ed
Description of the Invention The present invention is
whawed420pbdn the surprising finding that a cl asBCD1S2004/034976
pepti des generally considered to be quite intol erant
to substitution can be am no acid substituted at the
N-termi nus and/ or conjugafed to various- 11 - vehicles
at the N -termnus to provide therapeutically useful
pepti des and/ or peptide conjugates with dramatically
anstagbrniped eff thacyrpeehtl ésvestionparepriset be kmiwo

ptides of the same class, and therefo y 3l
SR s TR R s O r
theapeptiideg a8pdiomepeRbbeemealisUaEt ebiefl ibhenpriesenione
i nvention provide trenendous therapeutic advantage
orowereknanf BrepepeldE hrtugeni one. tRbRENFaPITEQ &y
he. Lavee u t revi,ousl e i
i s e A e
genespeealilfocttiedr Lt hriapeavtde ovsetare ssereoisbalerd -
substityting,ampo acid t the,N -term pus.and/or
amZ3R; B6AEFng e BepCPUBLEM SHofiohe: GvErt B89 af the
pepidBUkefAbntbll E8dshBwnPohY 8ERY keNRogl: y g6l suPEQ)
mol ecul es using peptidyl or non -peptidyl l|inkers of
def fhednsizeramrtbedapeskt i shewkireRemaxilpveation also
AY n o]l i yi n il
e R R v Y
supddibiropabimatokiakteenpibyelyles il wdsodiascavampaded to
that despite_the slightlg reduced in vitro . activity
kneyht BFPEd PoBBI 2BERPPRE Shfit ¥§onFSFY EYh{TEGALEE Lo Pind to
anbab8eboBEG,BOL WAL S 1 Lheyeykendedpsi perkatibnd shahf that
-lives of the | arge PEG conj ugates provi ded
theigneafi bentibpdgtberapeskposdile -and prol onged efficacy
i vi.vo when conpared t.o_pept.ide conjugates conj.ugat.ed
Lo SRl FEPSBECOpol el S eRi S aa CETB - He Spradebated
pebBvaat ersrBanglihound that the size of the PEG nol ecul e
. attached to a peptide aptagonist of the Bl receptor is
a critical paranet&rli& bpt¥ninding the intrinsicl
whabtagoni st activity and the efficacious half - life in

vivo. For exanple, an acetyl ated peptide Bl antagoni st
denbndisr at sehetfliec aoyailentdlvebtannd roviXyoorpiel s of

in_f i f_4.h f ol 1.owi, Itiple- 12 -
(B BEPRaD e ot Pt ngFy, TOHE YaRE Befir B EONPuGAFEF ] a
5 Dx@ngn@ 20 ddf REQ PRty nid endmnnesc shos! 968€ides

herein denonstrated efficacy for up to 2 days and for
ofathpefisrmylaays, -FespebtilvePy, Beseechli¥ehyle bol us

LEJ'G?&%}?%Q%{B?&OJ & SRR TR, AW Y A fstafle 1inkers;

n is 0 to 3; and

p! and P? are independently in each instance peptide
antagonists of the bradykinin Bl receptor. Preferably, P*
and P? comprise an amino acid sequence as shown in any one
of SEQ ID NOS: 5-26, 43-60, and derivatives thereof.

Another object of the present invention is to provide

a pharmaceutical composition comprising excipient carrier
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pepti de antagonists of the bradykinin Bl receptor of
the present invention and nethods for naking and using
W@ awk/oga0e7 descri bed, it is to be understood the€T/Uki084/034976
invention is not limted to the particul ar peptides
and/ or conjugated peptide antagoni sts described, since
pepti des and/or conjugated peptide antagonists and
nmet hodol ogi es contenpl ated by the present invention
may, of course, vary slightly. It is to be understood
mathataﬂhehaenngnalogmaugadeﬂepepmlﬂs fodr thiee ipwicpedenof
31 descri g gartlcular enbodi nents only, and is not
1PREERG d §6¢™im ting since the scope of the present
| NV tear Woblede bf MthedopBL¥NbYihhEnaRBANEEdLE! BLB%ide
. Bradykinin Bl receptor binding peptides contenplated
thﬁéﬁpéégFGg@?ﬁbﬁdﬁooé veRpEmentorhpghpeoaprdse i n the
scri he | ud L gare not
adﬁ?ﬂﬂ %lgﬁt%é %o@%ﬁﬁéﬁ Epnggea ggp?%8e ant agoni st s
phdrmabeaedchéﬂglefﬁachebb amoBhtbbﬁdan@om@pbu@Qon
antagonlsts known in the art including, buyt not

COTPHIE&HI ?6Céﬁ§eﬁEEtPHQ BtserPasédons Qﬁptaéé ndy/re

coh9Laweny ggﬁhaeaoneae(@ﬁeen@Eoﬂh'Ch i s hereby
incorporated by reference in its entirety) : Regoli et
a . Ther napkiides pedéproreondndathdi pepttidgsniodt $heFur .
348 99 auer t a
indenp R BAUEE ch e AL G e RE KPR i R SBRaeG: o
dlsesssbamealateaebyle$ aeamvaﬁlonPhy&thdlﬁbarw&%Obot
80: 287 -292 (2002);  Stewart ., et al, Bradykinin
LligiEggoRPst 41 5@@@@%%05ra§ﬂe§§raﬁ60faﬁapestfges of

1nPi9§ﬂ§EB§¥ 5haaﬂaﬁeepQEH§60589pnn, ngﬁlaﬁ%hQ%%99)

t ewar t Met a Ism Si st ant
arBhadyksnlQSAﬁDagbhrstss Denglinpreastand, Appllecatiicons.
<h E 382.37 - 41 (2001); PCT Publication WO
o %%46an§n%l€F%Fn§atent Nos : 4,693,993, 4,801,613,

4, 9@ﬁe9§§pt5d§§8a§§¢or5c§§§ué§%ed5p§ﬁ@1a@§ 05 98e, 932,
5, 648, 333, 5, 385, 889, 5, 444,048, and 5, 541, 286. The

lnY@nhﬁons@GYtheougﬁ@uiorthegﬁé@pﬁn@aproﬁrgpby&éﬁtnéd
pu?§o£8£'8 théﬁlﬁﬁrEﬁéhS% kh”b@g pigpgcific

stance tura no aC| res are di scussed
phanmaheeelmayscafnhérnmaéeniaubeaadladmanudtesﬁﬁgdahd
-letter code, or standard E 0 le -letter code.in
e

hr ee
ot LRt Er HENEROWPE e BAGLEBhoRHCBeRBve AUDSR 4O6 oChRy
mathsl MeinSnseSetnar&¥e. H = Hs N = Asn T = Thr

Additional useful peptides and/or conjugated peptides
may result from conservative modifications of the amino
acid sequences of the peptides and/or vehicle-conjugated
peptides disclosed herein. Conservative modifications
will produce peptides and/or conjugated peptides having
functional, physical, and chemical characteristics similar
to those of the peptides and/or conjugated peptide from
which such modifications are made. Such conservatively

modified forms of the peptides and/or conjugated peptides
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D=Aspl =e P=ProV=Val E=GuK=Lys Q=Gn
W= Trp = Phe L Leu R= Arg Y = Tyr Unless clearly
wo pabsosoed ot herwi se, a designation herein of BCTHEHS20048034976
or non -natural amno acid is intended to enconpass
both the D and L- isoner of the am no acid.
Abbrevi ations used herei % 6r unnatural anino acids
are the sane as described in U S. Patent No. 5,834,431
, PCT publication W98/07746, and Neugebauer, et a .
dié2DO2¢¢ berkinf awki ehsbschetebpliabedr psr beedgbyn

eference i.n_jts entirety. Ad |t|onaIIy t he
em%?)@?"&??gtPgnthﬁagreﬁﬁag" %BXB 8% ntended to refer to
t heAhotE@Q Qspé&@nblf ehet haveARabur gk lafielo taciadmePhod
ri ¢ aci res

t t Th br e t
ot "gERLf6 4, Hongugssgs. bERREAb AR cersrToRY HREREH. 00
compeitingntdhP stegpenef:of the unnatural am no acid

-py%ggxk@hgpangoggsaeacwgh& oo gl eyt atl on

(a- (lindanyl) glycine @hd—éy (N-l ndanyl ) gl ycine,
whi8s 1(,=ict|vely) Simlarly, "Digl" is intended to
rncrude both "D-1gla” and "D-1glb" (the D-isomers of
a- K -arrwaﬁhylayeghyldenendadtéy 2- eppdanyistagicgc et ides
tlve Prf bl y; en_used,herein, Igl is
of, gﬁ% g [ SE@D ¥' E?h'h ﬁPE?Fé:lY(?oP{J ugat ed
peptt d@ndox.2 a;leugj ug@égﬁhd)@fpilﬁem | Sa.dTe aitl s BaOEPDter s ;
whi ch has bi ol ogical activity and whi ch when
admniist &r &@ 86 &%anmal provi des a therapeutic
effect  Jhezt ( e :
pept| de %ntsag%éril gﬁiénpdé%% I%%s%%%eﬂ?/éé% eB%%ptlde
antefbneédthepdi mhel bwadgkahent By begeptioa,a resi due of

t he tlde ts eptld t.i

| oREEB Prdrbaths 680 kG PR peitrs tarba, FETRARLPS
thteh@brinﬁlﬁoV@LQr&p)’] pong z‘éq ay espdp@éqf— (the, pepti ge.) -

By "PEG -con at ed pept| de" or "PEQy| ated peptide" is
(Yreantora Ft'v\(éi @ar(ff bm?pourﬁi—’%ﬁnﬁb%§ bi b dFEG|moiety or a

i=ch edto

S R A L
infiépeaticheast ianeaBh ﬁe.stladeeapte@gdm@sbnma@o(rﬁ)stwt of the

| east one_pol yet hyl ene yQoI PEG) _noi ety cov tly
bragykdnts g%r EECHREO8T <P rﬁé&ﬁg &t d&ast ore 8aIJ the

pe?%@ﬁbdﬁgqgén@%% shReRl LAY kEh AikeioE :NGl-4di .Ng FRAn ARfre
imted to aromatlc l'inkers) that is coval ently bound

pre@eaabés’|,q2£e igf a Imem@pie e Byowrpoly 3By | EhaVQE ycol v41.
Adgltlongh Espec%s and advantages of the present invention
will become apparent upon consideration of the detailed

description of the invention which follows.

Detailed Description of the Invention

The present invention is based upon the surprising
finding that a class of peptides generally considered to
be quite intolerant to substitution can be amino acid

substituted at the N-terminus and/or conjugated to various
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pol yal kyl ene gl ycol conmpound or a derivative thereof,

with or without coupling agents or derivatization with
W@ ewploaag7 or activating noieties (e.g., W th tPCDUS2004/034976

triflate,- 15 - tresylate, azirdine, oxirane,

ort hopyridyl disul phide, vinyl one, iodoacetam de or a

mal ei m de noiety) . PEG ikl a wel | -known, water

sol ubl e polyner that is comrercially avail able or can

be prepared by ring -opening polynerization of
vehﬁhybenatgtheoN aeamd@MSgtbopwewhd@stwaﬁagemeEdhdythe

us (Saggagr anddéaro é— nth si s, .Academ c

5?8% 96r RENGF. PePEiHgeSoTIgoateF) Wi t he

drﬁﬁ&%@@hl@?prQQEﬂlﬁ@ad telﬂlt:ae?w pEECﬁllle% wgeddaiRady tdo
yc

enconpass any pol yet ene @ nol ecul e, in nono -
theokpey PgRELASHalLf @%m swntehéaﬁslsegam@i thegiefors Hhey

[ a a n n h a
L o e o EL el o
thehpepthdes aﬁdVor2®@@tad@ ¥ohng udatiesa offetiien@resent
nodi fi cati on 4 aI . Preferably, a PEG
inyeBgiPh PH@VFﬁ\‘?e%ﬁeH‘ﬁ“#@ Eieé’?P&Ht&ﬁe a@?f&%ﬁaﬂ’? over
knB%ﬂr?%yp@?tﬁabhahﬁagbnﬁstsx 'ﬁoHeOEHg%adﬁﬁﬁﬁﬂpX%he

is noted that when the ot her end
ingenthesPEGyewicehd $helfowhei Preyiewsd vl Idels@rrmh%ﬂ i ng

al.en t a et )
el M T e G e D
toPEkedetabiraphedttic acld vkl Bgrmdueitbed vy eflertituting
bonds giving rise to linear bis -functionalized PEGB

ampfienagied P APendmteAMISUsuARGY eT CrEJgahineEEhe

peFegb%dsﬁtgaen&%rt@u 3 Meorakaks Wuldhowls t be hydi0a6mi¥eq
hydroxyl group shown, |eaving the oxygen avail able

tonoppéaethmﬂEheagﬂw@@lch@@n aodecufles Misiker peptfighh or
an_et 90 d. .More iticg%lg, in %{der to y hich

n°86ﬁje8 é’ PEGYE S FepiSdaPoPeE “f & r%f?&imﬁ’el i

maxafil Feapeds el 9ami ofC UV 3ned oBREstanda vienr esent ed by
formula I'l1: (PEG- (A |1l where PEG (defined supra.)

SPE6VAREALYY WRELLLEC BES L0594 Nga chéH CRCHIVST Ded -ddthi’ @ on
v1@8'eth@éklgﬂaﬁ %@'%ﬁ@%&n%Qq@elﬁnd Q@)m&&pkgég%Géred

reactive group can react with an amno, 1 mno
that tilespltgr abye (Sﬁ.l@ﬂ]ltdm maadamed riess ivdiberco fa.ca ety de

oo R Al S Sk B toched o e e,
pE@Ekgblg—ma%,l Rhleh @x@ednd et 9:-11rc%§%t§!-n§- H2atf- 1NRges of the
la§§e4%ﬁ2220njugates provided significantly greater
exposure and prolonged efficacy in vivo when compared to
peptide conjugates conjugated to smaller PEG polymers. In
addition, the present inventors have found that the size
of the PEG molecule attached to a peptide antagonist of
the Bl receptor is a critical parameter in optimizing the
intrinsic antagonist activity and the efficacious half-
life in vivo. For example, an acetylated peptide Bl
antagonist demonstrated efficacy in relevant in vivo

models of pain for a maximum of 4 hours following multiple
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5,919, 455, 5,932,462, and PCT publication W95/06058

(each of which is hereby incorporated by reference in
WO b@so4metirety) . Suitable activated PEGs canP@BUS2004/034976

produced by a nunber of conventional reactions. For

exanpl e, an Nhydroxysucci ni m de ester of a PEG (M - NHS

-PEG can be prepared fr drd PEG - npnonet hyl et her

(which is comercially avail able from Uni on Car bi de)

by reaction with N, N ~ dicycl ohexyl carbodii m de (DCC)
doanﬂgN - by okysngti ni thdeséelSpeptadeordinggbsetihéo a 5

ucknann

kD 155008790 KRR 1L scutenGh Bar VALBET pRCBCIREER herein

deﬁ&%t@aésayéﬁﬁcaéy bsrobpatsed 8a9m aneofBer gialleast 4
source, e.g., Nektar Therapeutics (Huntsville, Al) or

dagazonespactivelcarahay, ahﬁgnyleE?Qﬁﬁﬁeénéﬁcﬁﬁéperred

act pPQs8s pLes b
o o HERE S BT oRbr R R e Do B R SR
peptedeoanesgonl kysavéi thbl bradeoriiékt Bl Theeppeut iofs the

Huntsvill e PEG - pr.opi.onal dehyde i t ed
Préﬁe{lﬁel%?ﬂﬂan@%d TR AR HEP Atk S o 2B BEaneh SOCR

arBaliesMPived, 71t 5288, BL4un¥Bishobs €Akkr€h¥s invention
i ncorporated by reference herein. In addition, b

isfuoatt Lbmate@ES atbehpdssiguyab §89§éde§oapﬁé9§re
co%gﬁ%%lSgcggtggage%naAggngFﬁga %r Eﬁ%ﬁeds§gbgeyﬁptides

'nc succinimd
anﬂV@El@BﬁﬁﬂgéﬂBEGpe§EAheaadtﬁgbhmsysPaEG siethiodiofiodd es
but anoat e _nPEG S- BA) NMPEG - benzotri azol e carbonate

COBFeﬁptéﬁedpFY|FP@pﬁéﬁ?PnEaFBHﬁﬁFéo%hpéﬁ aPé P P&n| 3Ty
sl%ﬁh@l ariety;9 fomphecibai-sweodntsatr eMeNeltafinology

era eutlcs Huntsville, Al'), Enzon, Inc.
usealheaEamays Ko3. yheopuN@Eseopﬁod&scgnb@mgkp@rtJ@wéﬁy

t f d t t. K
enbRsTePERCPRYE.  ORE: £8nGPYL FESoPRERIPGS Bt rdre. since
thbl gbbgé b8, tREGoyBEhtSUhkenes onl &RIES Bt anﬂ)tdéhemly by

formula PEG- HH SO CGH=CH, nPEG i-odoacetate and
thepeprenfipdesiaiBsdepi ct ed bel oww MPEG C- S - {

HPEg %dgr:' 1 i H §Ey\ge£§8[]ﬁpge'b&g. ??131 Bleptides contemplated

cetam de th preterred activated PEG for
fogerengtipagivhe tBEG vehanﬂegébedppspbsessa@df1mh¢he

present i_nvent I s PEGmal eim de. anpound ch.
meRaEs: APAISRGROREENBEy PEGL ST Ebar FREUPRA 7 oleardl: 1
rodergeahibuglt Be BEGaiaeniegatied ﬁ%ﬁb@@%&s&gfdﬂyﬁlosed

invention. An even nore preferred activated PEG for
heg@mgrasiwgll ags Bl binding peptide antagonists known in
the art including, but not limited, to any peptide
disclosed in any one of the following publications (each
of which is hereby incorporated by reference in its
entirety): Regoli et al., Bradykinin receptors and their
antagonists. Fur. J. of Pharma., 348:1-10 (1998);
Neugebauer, W., et al., Kinin B; receptor antagonists with
multi-enzymatic resistance properties. Can. J. Physiol.

Pharmacol., 80:287-292 (2002); Stewart, J.M., et al,

Bradykinin antagonists: present progress and future
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the PEG -conjugated peptides o f the present invention
is a nmultival ent PEG having nore than one acti vated
wo e®sdues? Preferred nmultival ent PEG noi eti es PeUSzNe4/034976
but are not Iimted to, those shown below - 18 - 2CH
-(OCHCH) (CH)3NHH(OHH)CONH-( CHCH)
(CH) 0-(OCHCH)AEG3H2) NHN(CH) O(HCHOCC
0 -(CCHCH) (CH) NHQHN(CHa) OQHCHCO -(OCH CH
) QCH) NHP O ,HN(CH) QHCHCO (OCCHCH) OQCH) O
préﬁﬁé}té Cimhﬁﬁbﬁﬁarmaébﬂbby,(EE}HSE+16IX(IB$9I}|Ekewart,
@% NHOOOCHH L ﬁ i C%g?
rmx%¥| rvd%ﬁtﬁbOlkfmoReSlst§© BAGY o8 aRpEdsts:
Dev&lofm % P§?Qt§§n§raﬁib§aleeﬂes'BQQ :36-041,
rom about 1,0 Dal t ons to 100,000 Da (n is 20
(2901 P30BQT thlnuabeonoworéﬁéa?Vég;uﬁndsU"ﬁ" ratens MNEE:

M he i Wit sk kbl Kk ety o
5, 8mss30%, PE® 3R, an2acti gased3Bi nkepsbsssai t abkedf, 048, and

ghar maceuti cal use. Thus, the conbi ned nol ecul ar mass
41¢h8%PEG nol ecul es shoul d not exceed 100, 000 Da.

PrefgL agéymst Hgﬁg’{mi}aﬁglﬁﬁtt phak ggleewheat%as a2k

PEG use conj ugat ed peptide of the present
defimedt asnfoslbdbwem abdbass3p0BerMaseolsnioed ba epecalfin
., is from70 to 1,400), nore preferably from about 8, 800
1NPHARGE86, 000 Da (total n is about 200 to about 820).

ThengBstal amino acid residues are discussed in three
ways: full name of the amino acid, standard three-letter
code, or standard single-letter code in accordance with

the chart shown below.

A = Ala G = Gly M = Met S = Ser
C = Cys H = His N = Asn T = Thr
D = Asp I = Ile P = Pro vV = Val
E = Glu K = Lys Q = Gln W = Trp
F = Phe L = Leu R = Arg Y = Tvr_

Unless clearly indicated otherwise, a designation
herein of a natural or non—natural.amino acid is intended
to encompass both the D- and L- isomer of the amino acid.
Abbreviations used herein for unnatural amino acids are

the same as described in U.S. Patent No. 5,834,431 , PCT
publication WO 98/07746, and Neugebauer, et al. (2002),
each of which is hereby incorporated by reference in its
entirety. Additionally, the abbreviation “Dab” and “D-
Dab” ig intended to refer to the L- and D- isomer of the
unnatural amino acid, D-2-aminobutyric acid, respectively.

The abbreviation “3’PaIl” and “D-3'Pal” is intended to
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preferred conmbi ned mass for PEG is from about 20,000

Da to 24,000 Da (total n is about 450 to about 540).
w@xdven40t yal kyl ene gl ycol compounds, such as PCT/US2004/034976

pol ypropyl ene glycol, nmay be used in the present

i nvention. O her appropriate polyal kyl ene glyco

conpounds i ncl ude, but aré ot limted to, charged or

neutral polynmers of the follow ng types: dextran,

colom nic acids or other carbohydrate based pol yners,
re@eryhershefLanﬁnd aeidspmandoﬁiohbnudaatuaaﬂvew;nbhacid

> LB € ARG T REY WHECRAAFC T ONT hOLEPul SPocAPPELRaot on
“IQEC|H§'EateQHEdHQB EhH&hé@ Eethaﬂkggeachﬂ% “Qalﬁhth%ﬁ(l-

or both of the or - termni gl ven sequence.
1ndﬁngbwg$§clhbeaﬁdaddlBkmﬂdbnymbngbaheenkb%peﬁtSh@ﬂbd

ShER 08 of PEay uet BHCRBRPRAEC: 120 Bacabokbpd Drgedr, and

“DtbglbermtheabLy@ome@bl6@ aLQﬁeﬁﬁdbﬁyQWgﬂ@%&&buﬁ%HEQrab—
pepti de_antagoni st di sclosed herein or known in the

lnﬁﬁﬁyl>$ﬁ§09@ﬁnsreaéep9aVﬁévhg Brafegapilyat vpen gsed

herdehnl vatized" IQQHD&h&eDPEQQe§§e§ agdpr.esul ting
peptides or %ated peptides, respectively, in
whi B (Y?h%ﬁ EB PH@aB?dCBﬁPEQQ?edOﬁepFP&éuﬁ§§ gl

pef¥ehbe ParkibaAt LOEof §eﬁﬁhewh9aﬁsaaslbﬁ%&6g1€%EW%%%lv1ty
cysteinyl residues wihin the conjugated péptide; (2)

an@h@hp@btwbenoadm@nyagared pepa|MQmmslchQ§ldbﬁnhed or
as._a _CrQss ki ng, sSi for L8xa et |de r
engBip Ry St 8aShEarPae RaE 570y BRErRyRPatiaud inat nyest
onéOBIBpepesde- hhokgdntdsanans (D) cukt ueaser ohe VW%@ACG%)aS
the N -termnus of a conjugated pepti de having a -NH
de?é?ﬁﬁnﬁ?raﬂﬁbﬁle FEPRAEBEIBYLONRR To RREEEjRug of the

peﬁEg@é»EE%élf NBSQS»aRéept§%§§C%yHBon 8@5995&&”&@ﬁker

group, or substituted or unSubstitut
(ihehzgiogybatcbooyl lilHeed wheaebmaRiandiRkeasd thetr isg

o R PEb i cBbRed, EgrE REhISe P Ba phEt gk eerei n
R2, B3~ and- E@n@ﬁ@a@éddﬁmﬁﬁﬁdeh969ln@ﬁb?&atéﬂdpéﬁklde” is

conj ugated peptides in i ndi vi dual am no aci d
medpt ek i BYOaPBY FoEPFPEUNEhYBiLgR hreabieAPoiceR agéavity

an&§2PAPLA %eﬁegaﬁaﬂg wiibgselegt ﬁgnﬁ'fagﬁ)ﬁg?ilg%sora

term nal Tresidues rivatives are escri bed
théﬁapeuﬁiteeff%he terThe" Bivd peanhs thelhdadyRinern Beast

recept or gsge, Judith MHall, A reV|EM/of BK
ong o Bht BPRLIPRaFRERIONTREr 2186231251 862F£96F) . Unl ess

poSpeehlieat! y1petbed (BEBPr Whs$8ty covalently bound to a
residue of the peptide itself or to a peptidyl or non-
peptidyl linker (including but not limited to aromatic
linkers) that is covalently bound to a residue of the
peptide.

By “polyethylene glycol” or “PEG” is meant a
polyalkylene glycol compound or a derivative thereof, with
or without coupling agents or derivatization with coupling

or activating moieties (e.g., with thiol, triflate,
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Bl or bradykinin Bl receptor is intended to nean the
human bradykinin Bl receptor (hBl) . Preferably, hBl
WO go0s5k0e2027 | d -type receptor. Mre preferably, PGI/UBR04/034976
t he bradykinin receptor described in GenBank Accession
no. AJ238044.- 21 - The term "peptide" as used
general |y herein refers tl nol ecul es of 4 to 40 ami no
acids, with nolecules of 10 to 20 am no aci ds bei ng
preferred and those of 15 to 18 ami no aci ds bei ng nost
trpselateedazidiher, mokdirapept bétehopyrisied deseilphietesr s
to.a mol ecule of two ami_no acids. _The .term
vinylsupbEpprdet odoagsEaAE e PR Pefeleimdds moL&t)e of
threecankng 4ehdsknowh, U%%@' s@@@hoi%' ?o@.&zm@rmt?fa'% is
-protein interaction may al so be used Suggest
comprcdeélyhawamlaﬂodet ke bandbrgpraebeviedy byf rrlaugg@penlng
suc sis,..the c

POl g Arb i O, srbyr iR ot G eRl iRk ihEr 4 YEHoas

welLi RAb@hI 6A @heChirti q@hnEesikduas ekrihe penghein | i gand
fromwhi ch an anal ogous peptide nmay be designed. See,

SypbhegkSmPeadrakss RERSEr New YREKur ¥OBi-oBecPagedollifes
16%29 p &e%gézg %Ql@ Qa%)%ga:atlgﬁse @Al LalpEidt NS seq

to 1nvestigate the interaction
brbeﬂﬂgehoaeneo&pbss pmgt@pﬂyaMhyaepepgﬂweo1vemhﬁdmle, in

- conj ugat eptide, PEG con e e of, the
MO¥PEs ﬂtppﬁyé%p%g§10ﬁﬁlcﬁoEgy g’éégg% E%pﬁg#%o size or
toReih iF¢abiebnobitt Be RePL bde toe PeRti dacceRUgRt es to

i ncrease binding affinity. As used herein, the terns

repgppebtiede bandiist Toxmylather apeutical |y ef fective
amount” when used with reference to a peptide, vehicle
- conj ugat ed peptide, or PEG conjugated peptide Bl
ant agoni st ref & (t,aH,GNDLUTH,BLOHesage sufficient ID
produce a desired result (i.e., for therapy with the
peptides, vehicle -conjugated peptides, and/or

whBEE £0RLUgat ed paph dacBk 3t ager Sf $ikka present
invention. In the context of the present invention,

motihé idesioad eegul.t & S1a dé&ivded reduction in

infla ti and/ f.or .exanpl.e, .qr t Yool

an- 72 gﬁgarfhﬁ%ép F%é&beﬁqt%?vﬁ%ﬁhan(ﬁéﬁﬁﬁ?%ﬁes
onhBhe Eh@ll @dicGalhydelobyi Tolrei:‘ne(tﬂ'loﬁly Maree ,spedd i ad y:H3a

therapeutically effective amount is an_anmount of th

“ﬁéﬁbpé‘éf &R&"or- Cgr‘ﬁ d§aPOF=HopiFte “OFFt Foroiar Ghe other
nlNBIEDE E] &%ﬁ enisod PB%nthEEfdyﬁﬁﬂg'ﬂf“ﬂ%ﬁﬁlﬂéﬁing
Iy éfine

C|InIC patho ogi cal processes associ at ed
inwbih tbsademdilty erttaiches to an activating moiety via an
ether oxygen bond. When X = H, both ends of the PEG are
attached to activating moieties via ether bonds giving
rise to linear bis-functionalized PEGs. When used in a
chemical structure, the term “PEG” includes the formula II
above without the hydrogen of the hydroxyl group shown,
leaving the oxygen available to react with a free carbon

atom of a linker to form an ether bond. More

specifically, in order to conjugate PEG to a peptide, PEG
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issue, e.g., inflammtion or pain, in a subject

treated in vivo with the agent (s). The effective
wa@ewani2oeny vary dependi ng on the specific pepeCTESHNAN3I4976

r conjugated peptide Bl antagonist selected, and is

al so dependent on a variety of factors and conditions

related to the subject‘t& € treated and the severity

of the disorder. For exanple, if the peptide and/or

conj ugat ed peptide Bl antagonist is to be adm ni stered
mush bevin éactactivatkdisfohm. agdctiwbghtl BREG keal be of

t he %atign% ag melh a IEQSG response curves and
TeRPHRFEREC d8Y aT 8hTHi Red Th preclinical animal work

woul d be anong those considered. If the agent(s) is to

be contacted with the cells in vitro, one would al so

design a variety of PBFe-{&)inical in vitro studi esitd

assess such paraneters as uptake, half -life, dose,

toxicity, etc. The determ nation of an effective
whaneuREGofdaffhedapeptical byvelértliyvetanobets tor aacarbon

ive ent is well withint abi li.ty of those
a8 PPebienap hevAOnTHE LY m ApnaPrEEEToGc SERFT Dond.
an@ClhYecoAransist Bat-cacsyhet gR6EpSAnEEBCEREBEE St with an
determ ned to have activity that affects a nedica
ampapankhéRoor odi §Basé srave PRoplerBAPPeacps mesidug of a
t he .cont ext e i ti kst ical |
B T o U e Lo S R
pepbnaemal nedi cal condition or disorder, and nore
specifically, to_ antagoni sm.of inflammtion or_ pain.-
23 MethedFefRy AR RFGRASACION Mt Fitore tShd B Thidse
ORhstm (nCtle a$€e: RyaNNged u.E.. pde . Ligls. &,643,575,
wedd Rhim (nCilic 81%%r—‘>haerR%gco?ogy 5000, 130, 131) 'refer
5,009a4hbl e6uPa2t B&R  brock FCTi ppodesationud®s 95/E@5doSs

or.in.so interferes with the .bi [ tisvity
g g B R ot e R g e
thedpt agenirsty)Qr ‘SuikiaBiltobctoiated PEESERian Meemradiuced

is a nolecule that binds _to and inhibits Bl with an
by| @55uBPe500tn convIERsd ongli FeFrtrE Essay S ofXgRLe, an N-
hya?gkﬁéh¥ciﬁi%gﬁg RIefer 1ed 5" dRLAqNGis FRic)” Idahi Rid or”

0 e present 1nvention is a nolecule that binds to
prapdrbdhﬁbbmsPBGAWOMbn@thGS@thbrld@hdwmodstaﬂmMGIQially

vitrp_assays of Bl activity.. A nost preferred '
avaéh?g&ﬁn%§¥m HFlDPn%Q£hP9F¥ &Y Fﬁ?cﬁﬁégbﬁP¢§h9%%{an
dik cqoﬂekgq@b@bb@atinﬁia&qmmaw MRS :Blsuddihiai de
| C50 of 50 nMor less in in vitro assays of Bl

(NHED i, vieEgosdd ngr dperhs marbodordt 8sckimagBoldishé® Fai n

uaB3oMRASUERL 1 352.9359.999.40909/6).Y RRGRA AL
nirmal “nodel "df
PEGs, such as PEG-aldehydes, can be obtained from a

commercial source, e.g., Nektar Therapeutics (Huntsville,
Al) or Enzon, Inc. (Piscataway, N.J.). Examples of
preferred activated PEG for purposes of the present
invention are PEG-propionaldehyde and PEG-butyraldehyde
which are commercially available from Nektar Therapeutics
(Huntsville, Al). PEG-propionaldehyde is represented by
the formula PEG-CH,CH,CHO and is described in U.S. Pat. No.
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pai n and/or inhibits biochem cal challenges in in vivo
ani mal nodel s of edema, inflammtion, or pain.
w@dasvioerl |y, physiol ogi cally accept abl e sal t BCD1S1004034976
pepti des or conjugated peptides of the invention are
al so enconpassed herein. The phrases "physiologically
accept abl e salts" and "phkf macol ogi cal | y accept abl e
salts" as used herein are interchangeabl e are intended
to include any salts that are known or | ater
5, dBScGwecedhﬁchbéspbatﬂaeeythn&btpoaacedtawl&dﬁenence

useful _in the treat of .a warm_-bl ani mal
heggig - saacﬁfigetéseanpggguap&waé&t SEE: aﬁ?ﬂ@ﬁy E@é) &
useﬁdﬁzehﬁlrb98§e gumbras bydhoghleki de and hydrobromn de;

fate, citrate;, tartrate; glycolate; oxalate; salts
of ﬁd@lga@m@lameéﬁgmdc aadings r aaedl i @GSou'ltncrﬂmde

nlte drochlsori c - .aci
me% PaY 8 FfuP %lgép&dyphggﬁﬁéppgtacﬁ%?EEX%%gﬁesg%phonlc
me@bbtly-ethasaseh homh doadud andaltieC m@Ecd SBA) et nPEE: d,
oxalic acid, tartaric acid, citric acid, lactic aC|d

bengRELiazasPd caEROBRERC Oc PEECTRI 81 TRPNENYda GagRonate
dRe d:.phe a I

R e i e e e

fram Nekdec ﬁbawapentsash(ﬁ@naswaﬂﬂ@xyA@ﬁou@ﬂﬂﬂ@enInc

sui tabl e ph r eutic acce n pajrs for
(e ReoEREnhy NoPoun 8Fe o) CORRORA o8t HaSE SR, B
Adﬁﬁ%l@hblaﬁQeE@%Eé@ea@k&@bﬁ%@,P@bkﬁdl@%ﬂ%ﬁﬂﬂhclude thiol
amoni um quaternary ammoni um cations and the |ike.
repetizgdifvnesapnataipiess Wlugﬁégna@@{to@p@amwlted to,
c bl r
PE%h§§B ﬂsgﬁl%gé%éi ffgggfeﬁtSro CFE%QQSthﬁgléﬁﬁira||y
CHE@HgKE—CH—gH@umeEE#ioﬂnametanethndamPEGhthhoasEemsed
to prev h sel ected reactive groups, such as carboxy,
deRiched ﬁ? PYxy, mercapto and the |ike, from undergoing
undesired reactions, such as nucl eophilic,
el ectrophilic, oxi dation, reduction and the Ikge.
Prefggred protecting groups are indicated herefn where

appr Gpri at g= anpl es of am no protectin
mPEG—@eS@e not limt emRBG-Q-aCklgC?-lz&hbg{b\lG u ed

ar al kyl , al kenyl al kyl and substituted
cycl oal kenyl al kyl, allyl, substltuted ally acyl
2] aesiehyl , ar al koxycar HBRIAG @qiq@ﬁetamsde he |ike.

Exanpl es of aral kyl include, but are not limted to,
benzyl, ortho -nethyl benzyl , trityl and benzhydryl,
Anvttihetr mfleer@rﬂt laandayt ssulPsEd thotre remictda thadgogerg PEG-

CO%bEggt égg ggydggz nltggﬁﬁgﬁylan1no acyllﬁﬂg_the
maleimide. Compounds such as maleimido monomethoxy PEGs
are particularly useful for generating the PEG-conjugated
peptides of the invention.

An even more preferred activated PEG for generating
the PEG-conjugated peptides of the present invention is a
multivalent PEG having more than one activated residues.
Preferred multivalent PEG moieties include, but are not

limited to, those shown below:



salts. Exanples of aryl groups include phenyl,

napht hyl , indanyl, anthracenyl, 9- (9-phenylfluorenyl)
wQ 2@besanet hr enyl durenyl and the |ike. Exanpl eBCD1S2004/034976

cycl oal kenyl al kyl or- 25 - substituted

cycl oal kyl enyl al kyl radicals, preferably have 6- 10

carbon atons, include, but8are not limted to,

cycl ohexenyl methyl and the l|ike. Suitable acyl,

al koxycar bonyl and aral koxycar bonyl groups include

benzyl ycar bonyl, t-butoxycarbonyl ,

#6hgH,0 @eh@wp)n-%wzpt%@uz%ﬁbyk/\

\ b tyryI acetyl, triluoroacetyl, tri-chloro acetyl,

phchaloyl and the like. A nlxture(pf protecting groy

can be used to protect the sane no gro such as a

primry am no O HGaR ,)he(qH P NBOLh an

aral kyl group gnd an aralkoxycarbonyl Ami no
CHY(@trotH)gogHedps can al so form a ocycl ic ring

with the nitrodgen to which they m‘ attac d, for

exanpl e, 1, 2- bils{wethghoheide hm dyl ,

succi ni m dyl , nale|n1dyl and the Ilke ere these

het erocyclic groups can further i ncl ud@ adj oi npng aryl ,

and cycl oal kyl rings. In addition, the heteroc cli
ogroups ocan be nono - , di- (P PHaS? ClielsdH su 2§;%>

| }ngﬂhglln1dyl . Ami no grioups may al so be prote
Nagai nst unb¥&ha® (HeatsGOns] such as oxidation,g

gugh the formation of an|addition salt, suchlas
hydrochl ori de, tol uenesul f orf O§Hi@H )49 (CHudHGacet | ¢ \

acid and the like. Many of the am no protecting groy
are also suitable for protecting carboxy, hydroxy and

OrrercaptE groups. For exanple, aralkyl groups. ﬁkyl 0

N S gr oubg, diefc R Bl &G LN

é%nercagf\'gé%?%%ﬁééﬁg?% s tg)rt -b{ f % %
pr egding groups are silico tons optlonally <3 0 0

gr pltUtede%?QB (ﬁﬁf g%ecﬁlngHg?ﬁa 2 udggLEaEE:ﬁ>

not ted to, trinmethylsilyl, trlethyIS|IyI o)
r|-|soggopyIS|IyI tert- butyldinethylsilyl

I met hyllphenylsilyl, 1, -bls(dlnethyIS|IyI)ben4§ne 2O
6 - br{(MicrgLOH ,cHyt DeHGENEe and
itﬁ%enylnethyIS|lyl . SlIyLaF+gUCHybHanoammpgu@quﬁE\N
provi de nono - or d|S|IyIannng gr oups. Sllylatlon of /
am noal cohol conpounds can kgad toa NNO-tri

silyl derivative. Renoval(ﬁcq;e silyl functio froi;?f>

silyl ether function is readFon@gg@ | & @hresinky

treatment with, for exanplaog%netw ydrOX|de or
amoni um fl uori de reagent, er as a discrete

reaction step or in situ durdig a reaction wt

0 Q N
<%:z;ﬁ\”/ﬂ\\ H—|—(0CH,CH;),0 (CHZ):NH >
\

HN(CH2)30(HQCH200)n_‘CH2
<%:£§ \H/A\V/O(HZCHzco)m\i:{:ifCH2CH2% \V/A\“/ ; :7
Q \H/\/O(HZCHZCO)n (OCH,CH3),0 \/\( o

0

0
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the al cohol group. Suitable silylating agents are, for
exanple, trinmethylsilyl chloride, tert -butyl -
walzevenkppbsi | yl chl oride, phenyl di net hyl silyl cPdDUSIIE4/034976
di phenyl methyl silyl chloride or their conbination
products with imdazole or DVF. Methods for silylation
of am nes and renoval 0f1§|kyl protecting groups are
well known to those skilled in the art. Methods of
preparati on of these ami ne derivatives from
correspondi ng am no acids, amno acid am des or am no
acid esters are also well known to tEose sﬁilled in

t hePBYt MBf 6Ky anki BeERehPEt PyPEACFEDI R HAF

pr@&t fha Hogact dg5t 1 5Or ARLRNOAbSAROL , 6H8MHELEYns (Da)
Protectihg groups are renpved under condi ti ons which

toml®® P00 B&f éntieh20r eem?dPAY- poFheonusberhefntepeakang

e peth |l t.and_ |
wniFa Py Bl YaPaC oAy aP oBeRe Ry B E A Ao E s RB L SR e
ma P efleseedpant hadpadvohyes renbyaprefearpdotiati hpe

such as renoval of a benzyl oxycar bonyl _group by
CO%?H@%@éﬁ@19§P§aHtWPF§|ﬁé B%@|aa|aﬁ1aﬁtégﬁﬁsﬁ ;gng b 3%

su%yé%ﬁg 8?°%ﬁ§?ﬁﬁé¥ﬁ£§8&§uﬁgeas @Hu@lcgﬂglcoﬁﬁghb@
ac

€ or mxtures thereof. A t-butoxy
moleaubanyhapsobécthagPiEoupleanlbe sbrulddnati eikgerd an
1O%n8b8an|c or organic acid, such as HO or
udfoacetic acid, in a suitable solvent system

suchragedb®igne ok @Bhby heae oehl-ertiade mo1Eue Iees talssn @£
27 - amno salt can readily b e neutralized to yield

PE§heseflednafi REG-CanRbBLstproPERELAS §folihe PHERERS
1n§$%g¥hn %Eh¥E0p Qpéﬁk 3tgbb pBULY! 60,000 Da (total n is

oxyphenyl ne the |ike, can be renoved
frumdeo Bypdookysi s @nﬁehpﬁeﬁgeabﬂysfxomon@pumoﬁs8W@IDa to

nown_to thos skLIIe It s I noted
36, RA0 BOmSaRES Bt EhaCPHYeRD o ROA oL AL gr JHSs 0
priPal-rBBY cBibihelinmhayt eaer becf 9ENMErofuehoat eYGloioo @ad to
acyclic am di ne and guani di ne grou het er oat om

245006t Paut(eathdt ar d&r poogtodps FV‘agOQt 540) -NR), and
LronbhsE pellalRntae LISEER BB | i

exa oug one Térmis named,
pod?@@bb?@@nedg&gb@yedmagdb@ru@bd]ﬁﬁdther@nmsaﬂﬂ t he

tautoneric forns are intended toaﬁ e _i nher ent
invaeFuged | RtEgeh aRRFEPTdESEr P kydieg@ gﬁyéﬁ%Hor
coﬁ 8hmisp&%f1l&%1% ofbutt:h%r%‘)%‘gu ﬁgﬁll‘%fedt r%:'oS icheeRtd PR rar e
So confenpl ated by this 1 nvention. prodrug is an
neatka&epoﬂymers of the following types: dextran,
colominic acids or other carbohydrate based polymers,
polymers of amino acids, and biotin derivatives.

The term "comprising" means that a peptide or
conjugated peptide may include additional molecular
entities, including, but not limited to, amino acids, on
either or both of the N- or C- termini of the given
sequence. Of course, these additional molecular entities

should not significantly interfere with the activity of

the peptide or conjugated peptide.
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i nactive conpound that is nodified chem cally through

in vivo physiol ogical action, such as hydrolysis,
woreiodbaloesm 2 8 - and the like, into a conpouPdI/v§2004/034976

this invention follow ng adm nistrati on of the prodrug

to a patient. The suitability and techni ques involved

i n maki ng and using proﬁr%%s‘are wel | known by those

skilled in the art. For a general discussion of

prodrugs involving esters see Svensson and Tunek Drug

Met Aolisedh Revicdns 1% GEQSBTnaﬁdVBumﬁyﬁﬁdﬁﬂ}ﬂﬁﬁﬁraﬁto

o PYPE B g PR G SR T BE) O 6B g™

knawhyhn(thé axanpl e, nethyl, ethyl), cycloalkyl (for
, aralk | (for exanple, benzyl,

exanB cycl ohexyl )
nEER0EPERRZ yIISK 1 Vad Zamiey| @alfib AALGMPHLIRA " (For
ALY IIIV SA%H'.]
d§§§2?$ gg?bo%bﬁﬂ wetﬁyl sub§1|tu?§§€%Q}ﬁ€g§fvei %h hor
coadegatedvpepbydeﬁtemwﬂa9qtnvalvo el edsioly (tlhe threee
drug and fornmal d dgaard J . d Ch m_25
oepidls P APl BoREals Debiracoras &n CYeld Biip LoF
exSHpleas ck@b@alﬁh%lrﬂgmb@@;wele&d Q& ranehyiih &ééi@eé" FMe&hin
been nasked with N - acylox thyI roups (Bundgaar d

thpe sy ugh tPlo@eRgs desl dei & e oMy FIoERE IRt Ashs
pe?ggaeb%”g?@?:ﬁ@l‘iéﬁfﬁi%%%a%”% %&%%fss %%19%2 sqb5c3e for

oan an dlscloses nNi
exhygi exarhe @epﬁlﬂeo@mu@@ngm@atedppa@mmﬂe(haauaidgﬁtelnyl
Structure o at ed pept.i.d Ceneral . The
reRAEI 87 G Bo Rty CRaeY Lot S LTRESe A (RSP
1nn)%)£vge d@scrth*ée% By i@ ufsOlolFOW R 3%@@4&'6@. pdpdi@¢ having

(IV)- 29 - wherein : X1l an
a rNHep@ﬁmhltlﬂl groeRCchs| ngpéﬁ@@dpbm rHBE ofNRChéO)‘l&r,rrm a

i a Y, [
nrEgol Pl PofRStols TAEEABYIR, Y o SRR froup, or
subsdependanblry unsudach tutidahee zglseRicaafodryIkels-,

having fromO0.,to 9 amno,acid residues; nis 0 taqg :
Wh&ﬁ&lleaﬁE}d R aresbhe, rmga?%b?ﬁaéﬁéﬁéénﬁw PR éﬁéﬁned

e T e el e A
NRPR witldr ecionit’i, s &’ prefleRt ek @i diesined viker @i ma Pdenndand
(68)66%13218%5}{3&5%)@%5? e%d%%egv :LcthI )é.nldrz}.va_aclcr}:tll %Srr%l%%c%c:l.d
moieties are modified through treatment with agents
capable of reacting with selected side chains or terminal
residues. Derivatives are further described hereinafter.

The term “Bl” means the bradykinin Bl receptor (see,
Judith M Hall, A review of BK receptors. Pharmac. Ther.
56:131-190 (1992)). Unless specifically noted otherwise,
Bl or bradykinin Bl receptor is intended to mean the human
bradykinin Bl receptor (hBl). Preferably, hBl is the
wild-type receptor. More preferably, hBl is the

bradykinin receptor described in GenBank Accession no.

AJ238044.
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of the bradykinin Bl receptor having a peptide
sequence as shown in any one of SEQ ID NCS. 5- 60 and
walesoswatoeves thereof . Additional preferred enmpOOUS®NL/634976
of the vehicle - conjugated peptides will include
vehi cl e -conjugated peptides of fornula IV wherein P1
and, if present, P2 is-déflinmed by the formula: - a a a
aaaaaaaaaaa- werein: a0 is a basic or
neutral aromatic, aliphatic, heterocyclic, or
al ityel termnipepatdd; ds-pepdi deneraliypeprete refers to

nofeThTenaThst b ABsBRiSo AATab: wathoRT g AP S 10 £o

20 | Aependentd Yok in§ashe F 851 aACENNAEHESEOT oREULT 8b 18 amino
aromatic, aliphatic, heterocyclic, or alicyclic am no
ackds deeing imoSerpregerreds, Be hpEmaBdireedtide” as used

|ndepen ent | sfan a i ph c
nodFEPEIOERL Vol o TuEPELA S 2168 AR s BbLPNBLLC comm
vtthapeptideasasongeaf habein7refand a8 & modetbetkedff thmee
Chg, Cpg, lgla, Iglb, Niga and Nigb of the D or L-
AP 3G %tion and a9, al0, all, al2, al3, and al4 are

| ndeppndently analﬁéﬁg bBShABEL1 ANy rBREYHALnaB-Ae tachd
or absent . Mre preferably, Pl and, i f present, P2

maprelsefbacdsey theshogeatapeptides shatamamacathea a a

: a am
bifafed SeP T RuNPE TrhgecPrbrtanaiainfad” 28 3% AR,
an§§§sgs$laﬁecb@y@@a1 Qtrﬁbﬁﬁﬂé maﬁlsUggeatbahe01denn¢ty
acid; a2 i s Pro ; p; a4 i s y; .,ab and a8 [
andnrehahhye Qﬁﬁﬁétﬁéﬂan aé pritagpl E?Sﬁdgeé Bt Fhﬁany|

or 508, Bfncnlsbes, 10, RanBioply plcistineslac
depagnedl agemo &ordegempbsenTakaBugn rbrelpreNefalsey,
pioteand. L of present P2 8086 1270 (1997). These
analytical methods may also be used to investigate the
interaction between a receptor protein and a peptide,
vehicle-conjugated peptide, or PEG-conjugated peptide of
the present invention, which may suggest further
modification of the peptide or peptide conjugates to
increase binding affinity.

As used herein, the terms “effective amount” and
“therapeutically effective amount” when used with
reference to a peptide, vehicle-conjugated peptide, or
PEG-conjugated peptide Bl antagonist refers to an amount
or dosage sufficient to produce a desired result (i.e.,
for therapy with the peptides, vehicle-conjugated
peptides, and/or PEG-conjugated peptide Bl antagonists of
the present invention. In the context of the present
invention, the desired result is a desired reduction in

inflammation and/or pain, for example, or to support an
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defined by the fornrula: NH- a aaaaaaaaaaa
a aa-CO0H wherein: a0 i s a basic am no acid, di
WO p@phixe7 cont ai ni ng ei ther one or two basic SPCEUS2004/034976
chains , or absent ; al i s a basic amno acid;- 3 1 -
a2 is Pro; a3 is Hyp; a4 is GQy; a5 is Cpg; a6 is Ser
a7 is DTic;, a8 is Cpg; amf a9, al0, all, al2, al3,
andal4 are independently in each instance any natura
amino acid or absent. Even nore preferably, vehicle
obsevmphget d¢cpepsiedés het ﬂevpﬁegénpnienwenmome il lggd cal

ehicle -c gat eptlde ornu IV wher.ei n -n=0
ack i 8 Er 08 Baar | Bo R Rt ig i Pranding Srstatetid iy
ef@bcpepti dasuas skowh bmoSR@ b@ NOS: p2htidk amdl/or

derivatives thereof. The present invention also
coaawaeéé PEBEA 6] @glaftféd:lﬁ@ﬁt t@edNRAPAR bifed SEMgh@period

ofagﬁgkg LAe bh}e AGH Wiet ¥1Qf BE gﬁx‘a&aw Bleieeept ors

Wwhi ch have demonstr a y superi or
paphaﬂagmohﬂnetbcesseﬁeB&E@sibteﬂvmi&b.¢mmpaxxmﬂﬁuion at

., _unconj ugat ed t d t t,
1 SBRG, BnfagatBl BEBRtIED OF Brete dBeft SURIGR GFoREpd In

vibe desserihedabynthe)f.ol low Rgrbetiwed smdunt ¥ Merf Y

V wherein . X1 and Y1 are independently in each
deppafiange opephicd 6pest filfe PEPLHGIca and /orproayggatead p2,

P L, I
pepfRREChr) Ehkachhi TR TR spiel e Aid kAt on a
vaabéeytoﬁrfbbﬁb&ESahﬂNmm@dﬁtdmm@ treldtad o atied subject

residues; nis

topbeafeepihgepande ﬁiwey %eﬁeégéwszﬁéttgﬁ & %@a&e&gr °¥er

ex@& @gonh§t%h%fpkﬁﬁl@%a%h_(%&nc%hj%%%%khpﬁeﬁgyae Bl
conj ugat ed peptides of formul'a V will conprise

anpaebens@d1§m§@dib@emdgmm@rt@n¢dpznarvdvqf fscdsais syzh as
erf) Sl BRIANET S ARSNGB SR 45 ALAO ke
re%p@ﬂ%@ceu&&es and toxicity data obtained in preclinical
animal work would be among those considered. If the
agent (s) is to be contacted with the cells in vitro, one
would also design a variety of pre-clinical in vitro
studies to assess such parameters as uptake, half-life,
dose, toxicity, etc. The determination of an effective
amount or a therapeutically effective amount for a given
agent is well within the ability of those skilled in the
art.

The term “pharmacologically active” means that a
substance so described is determined to have activity that
affects a medical parameter or disease state (for example,
pain). In the context of the invention, this term
typically refers to a Bl-induced or Bl-mediated disease or

abnormal medical condition or disorder, and more

specifically, to antagonism of inflammation or pain.
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shown in any one of SEQ ID NOS: 5- 0 and derivatives
thereof . Additional preferred enbodi nents of the PEG

WO 2e6nj0gat ed peptides will include PEG conj ugetEBESID4/034976
formula V wherein Pl and, if present, P2 is defined by
the forrula: Oal a2a3ad4aba6a7a8a9a
10 a ll a 12 a 13 a 14 = Zherein: a0 is a basic or
neutral aromatic, aliphatic, heterocyclic, or
alicyclic amno acid, basic d -peptide or tri-peptide,
or @hsehérmallaaPagelisarnd adnaibicndépendentlinviarse
each inzt ance basic or neutral _arqgmati,c, ali ph%é_irc,

agRBt&FocycPi €; ' oF S&ri ByEPRE &nmi Ro H€i #d9Ca6Sts
British Journal of Pharmacology 2000, 130, 131) refer to a

f
’

molecule that blocks, impedes, reduces, lessens or in some
way interferes with the biological activity of the
associated protein of interest. A preferred “antagonist”
or “inhibitor” of the present invention is a molecule that
binds to and inhibits Bl with an ICsy of 500 nM or less in
in vitro assays of Bl activity. A more preferred
“antagonist” or “inhibitor” of the present invention is a
molecule that binds to and inhibits Bl with an ICsg of 100
nM or less in in vitro assays of Bl activity. A most
preferred “antagonist” or “inhibitor” of the present
invention is a molecule that binds to and inhibits Bl with
an ICsg of 50 nM or less in in vitro assays of Bl activity
and prevents, ameliorates or abolishes pain as measured in
at least one generally accepted in vivo animal model of
pain and/or inhibits biochemical challenges in in vivo
animal models of edema, inflammation, or pain.
Additionally, physiologically acceptable salts of the
peptides or conjugated peptides of the invention are also
encompassed herein. The phrases ‘“physiologically
acceptable salts” and “pharmacologically acceptable salts”
as used herein are interchangeable are intended to include
any salts that are known or later discoVered to be
pharmaceutically acceptable (i.e., useful in the treatment

of a warm-blooded animal). Some specific examples are:

acetate; trifluorocacetate; hydrohalides, such as

hydrochloride and hydrobromide; sulfate; citrate;
tartrate; glycolate; oxalate; salts of inorganic and

organic acids, including, but not limited to, hydrochloric
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ab, a7, and a8 are aromatic, aliphatic, heterocyclic,
or alicyclic amno acids, provided that at |east one
w®@R00as42027, and a8 is selected from Chg, Cpg, POI/ES2004/034976
Iglb, Niga and Nigb of the D0 or L- configuration; and
a9, alO, all, al2, al3, and al4 are independently in
each instance any naturaﬁ“bn1no acid or absent. Mre
preferably, Pl and, if present, P2 are defined by the
formrula: H-aaaaaaaaaaaaaaa-COH
aciier Bydrobr3Bic abid, ssallfasic aride @hbspharb&sb©1d
abse c_am.no_a
meghggsguggﬁpn§ckﬁﬁl 4eF%§n@FV§f8§lgnac&§ : i&ﬁ a01d
ackBdanykiam BRad¢kdacddb kagtd@hic 8éild,Scatbikndany,
amno acid; a 81 s Cp and a9 , al0, all_ , al2 , al3
1actaﬁda§ld,aﬁémﬁﬁéépéﬁé%ntSycplﬁléaéﬁlﬁmsﬂéﬁ@éCaﬁfld

sa@&%%l I%E‘lrlﬁo gghQ?QEpggiﬁm eFF‘}/{g% cERig Bl E’&i‘?r?r%'n&elic

presen are the fornmul'a
acNH end 8ha daiRkea awaea gompauada af- Gﬁéleheneﬁ@n: a0
i_s_a basic,amnqg acid, a ba ic di -peptide, or absent
1“‘31‘&‘3? PRsagigas guﬁﬁFﬁ{%naé‘P& Crdle §aﬁB8XY 85 Oupg

sulfabis Sh&rm@éeht§c§@g¥ Qc@ebt§b§%rca%10h $aBHsC 3% ithe
s Cpg; and a9, and al4 are

carhdapegdenglyrEnW§ééhknnynah@ethﬁﬁen§kaﬂéﬁdaﬁmn@h§C@Gt
t b f d
an%EégggHﬁﬁgg?ﬂathg S%E&alﬁg%egagghe RESLRE h g%aternary

_ pepti des o resent I nven
aminbgli ufie cBEGoaenptigatad pepki. devoaf afidﬁ.l‘ﬂililoala\'}f \dmur@mas of
n=0 and_X1 is_a peptide selected fron1the-

" oup
p@eﬁ@%pﬂﬁglefﬂ15§pfiFa§§tﬁ§&ren@a&ﬁsa r?@ea&r“dﬁ?e ggroe
et al., J. Pharm. Sci. 66:1 (1977).

"Protecting group" generally refers to groups well
known in the art which are used to prevent selected reactive
groups, such as carboxy, amino, hydroxy, mercapto and the
like, from undergoing undesired reactions, such as
nucleophilic, electrophilic, oxidation, reduction and the
like. Preferred protecting groups are indicated herein
where appropriate. Examples of amino protecting groups
include, but are not limited to, aralkyl, substituted
aralkyl, cycloalkenylalkyl and substituted cycloalkenyl
alkyl, allyl, substituted allyl, acyl, alkoxycarbonyl,
aralkoxycarbonyl, silyl and the like. Examples of aralkyl
include, but are not limited to, benzyl, ortho-methylbenzyl,
trityl and benzhydryl, which can be optionally substituted
with halogen, alkyl, alkoxy, hydroxy, nitro, acylamino, acyl
and the like, and salts, such as phosphonium and ammonium
salts. Examples of aryl groups include phenyl, naphthyl,
indanyl, anthracenyl, 9-(9-phenylfluorenyl), phenanthrenyl,
durenyl and the like. Examples of cycloalkenylalkyl or
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as shown in SEQ ID NOS: 27- 41 and derivatives

thereof. Even nore preferred PEG conjugated peptides
w@boosheoptr esent i nvention include wherein n=0 BEMUXD04/634976

a peptide selected fromthe group consisting of

pepti des having an am no aci d sequence as shown in SEQ

I D NOS: 27- 41 and derivad ves thereof. Even nore

preferably, the PEG conjugated peptides of the present

i nvention may be described by the followng fornmula: F
subsRivhited ayphypsilkydgheabliyacreptiable,spirefehebdyf have 6-

wher ei n: 'is.,a I.tivalent vehicgle, R i
10{ iRERRRBRETS | 4D6AEACH nCBENEES: BPRL LT EShEPsi n R i s
cy€P¥RERBALY RBeURY1t ank’ th&li1ard.Ylsaheabndepepdently in

each i nstance peptides of the formula -L -P1_and -L -
alkpzycasbperili vaflyarplikanscerbanryli ggepesdénciliiden each

. 5 . . fi .
beh PP BREEAEREE0N  °F b PHEY S E8LR8 ) 188 Bul YT,
beateyindepesdentkyd beraochli nbtiageglpeptiettg lanttagoni st s

of the bradykinin receptor, Even re_preferred. .
E1ppEORERFUdal S0 pERLPIBSSEF Y he BRELBREYANGER (hF Like. A
mikeﬁkgdsfPEEbQQEhwagt@QoeﬁetbaﬁSb@fu%@en@bapybtw@%r%m@ same

nis 0, Zis 4to 8 and X1 is a peptide selected from
amihe group.censhseEng pripapyi 8vsnhaviregPasaimoso Pasit@cted

R o e e

AmphespRbtreRYeny ghoape pept allsoca@ningat detleavicyglic ring
,Eeptide sequences that are fragnents
wl

BubBequehEeger, tanuPége, thRY aéﬁiéaﬁ§%é§§33§°$ grapple
l,Qngisk&eeg9igﬂhﬁbgaz@ﬁequhEﬁglﬁﬁﬂﬁpg,a@@pWH%ﬁﬁi@yﬁHCh

conj ugat ed” pepti des are substanti a equi val ent Wi th
matespedylt endn thiet Lakendhdr wherei theset hetBracyiolilicy gaoups

th tide_conj.ugates.specifically discl.aos erei
caitnEoPERR GRETOGE FEoPATBAdeR Y Aldn HOGRned inds. In
adf€pieaenthegheferoktydDie giblpsacké Hebsionbuti @is, or tri-

del etions and/or additions derived fromthe |inear
subpEayuspdanisiehagsdsisrophEeNpépridyd . cAfIFatE@uPs may

- pepti nj If 2L « P h
c130955) 825G LRt 0, Bhtplecl! (Ratithhg PRl o
oxPEEE ¢ onj, ugatredgpe phiedésrpatioded ff an lyidtile chosmlltas such

oo bR o RIS e P28 YOS LeRhlidBacetic acia
and the like. Many of the amino protecting groups are also
suitable for protecting carboxy, hydroxy and mercapto
groups. For example, aralkyl groups. Alkyl groups are also
suitable groups for protecting hydroxy and mercapto groups,
such as tert-butyl.

Silyl protecting groups are silicon atoms optionally
substituted by one or more alkyl, aryl and aralkyl groups.
Suitable silyl protecting groups include, but are not
limited to, trimethylsilyl, triethylsilyl,
tri-isopropylsilyl, tert-butyldimethylsilyl,
dimethylphenylsilyl, 1,2-bis(dimethylsilyl)benzene,
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equi valent with respect to in vitro and/or in yivo
anti -Bl activity as conpared to an anal ogous
wap@sng0gat ed peptide or conjugated peptide  PCT/US2004/034976
specifically disclosed herein. The conjugated peptide
anal ogs in accordance with this invention wll
typically have one or mor’® ami no aci d substitutions,
del etions and/or insertions in the sequence of (P) (Pl
and/or, if present, P2) or (L) (L1 and/or, if present,
1,12bisldimetggheiéy&yethangnaa@ddipbenymeEhyésﬁ&El-

. no, aci d_changes_are_| east |kel ertur .the
Sligiﬁ%%%?eognﬂ?ogm?ﬁﬂc?FBHp%fpﬁpﬁl? p@ﬁ?lde and™"~
s19§D§mﬁhby%r6Mpbve Subgt bt ubh 08f OhmONEadBbAGlaCbADYULES

anot her t Is simlar in structure and/or functiagn
capelgad Bai aoNali Astii rhlsydedehaVati¥eni | BEMPHad 9§, the

s1£€gsgﬁ?éggéﬁrf§gﬁpg)F%lgmeegﬂéyrfuﬁgt&gﬁfgg readily

utirons are we nown to one ski in the art
acaofpbkehpliaby ameabmantdwitbst Fout eeaspdee sumsirilzed
iin Tables 1 and .-

3
hyaRed S OF CENERL PR EARG fe. TergPh ke GhEhSE 85 Asp

dlgpkéﬁe SHec PR SEEB ofShh Setu dhtihydropBbki-é onAsBih
Asn; Ser; Thr; Tyr drOEEObIC o Ala; Met; lie;

thteﬂlcﬁbﬁl HéguPVaISAﬁEﬁhﬂ?cSl éatlmgpagemyﬁ sigl | for

exgp% ?ft §8£h IgﬁlyﬁbEPlgrz gg%ﬁ %ut EL@%gé%hgls&lyl

ions erre I'tuti
chE%ﬁi%freﬁhéup$ﬂumeth9msﬁnglcbhlotéde Id&phésylm@thyWaI
a; Asn; Hs:
Sl%%% chprfp ﬂ§pth§ﬁr 88 1¢ﬁFl°€iHr@FHCE§SWﬁF Ser

1mgﬁgzéﬁ@ oérgMFG;UMeEEBdSLfér Met 5,188 onTWE ARANGsUand
G n; Ser; Thr; Asn Asp

removal of 31lyl protecting groups are well known to those
gskilled in the art. Methods of preparation of these amine
derivatives from corresponding amino acids, amino acid
amides or amino acid esters are also well known to those
skilled in the art of organic chemistry including amino
acid/amino acid ester or aminoalcohol chemistry.
Protecting groups are removed under conditions which
will not affect the remaining portion of the molecule.
These methods are well known in the art and include acid
hydrolysis, hydrogenolysis and the like. A preferred
method involves removal of a protecting group, such as
removal of a benzyloxycarbonyl group by hydrogenolysis
utilizing palladium on carbon in a suitable solvent system
such as an alcohol, acetic acid, and the like or mixtures
thereof. A t-butoxy-carbonyl protecting group can be
removed utilizing an inorganic or organic acid, such as
HC1l or trifluoroacetic acid, in a suitable solvent system,

such as dioxane or methylene chloride. The resulting



Gy Pro H's Asn; Gn; Lys; Tyr; Phe Arg lie Tyr; Val;
Met; Ala; Phe; nor -Leu Leu Leu nor -Leu; lie; Val;
wORM05/044027 Phe lie Lys Asn; Asp; Al a; Gu; G nPCIBES2004/034976
Tyr Arg Met Ala; Gn; Tyr; Trp; Phe Leu Phe Leu; Val
lie; Ala; Met Leu Pro lie; Val Gy Ser Al a; Asn; Asp;
Ay; Lys Thr Thr Ala; @7 IHie; Val; Lys Ser Trp Phe;
Tyr; H's Tyr Tyr Trp; Thr; Ser Phe Val Ala; lie; Met;
Phe; Tyr; nor -Leu Leu Changing fromA , F, HI , L M
amfhy WDE dah orésdhDy ebr eéetrL£Uiédt be pbwldysshei fieee
remains as a free thiol. Desired anino acid
ami@®st | CUEPORS PRAEEREENG 0BERFR at PYER 0RS nBRTEYL, ethyl,
S Y an S k ed;i
AR AR P e iR i e QP
ca&dbeemamg#ed andlen byddo$m9$si@udlbﬂ@regﬁnbéya36d to

rtant residues of,t eguence,
coptitfhond wabPUkaim E5  EESe niki P FeRr B EReTRE"
uncep] ek ed ]@@dﬁ@teéoﬂhéﬂabéﬂp@ﬁﬂﬁs defmahec iheention
descri bed herein.- 38 - In certain enbodi nents,
maroﬁ@@tﬂﬁ@|9é0@ﬁ$n§hé§|ﬂa3u9§¥ﬁFu%Foﬁ@uéP@Sréﬁcgﬁﬁ§§s
n, I C C r e
sufflas AYEI R Lu80EUVELDY AILEDNECHA, BRL LA rINGE BuBks
he@ér@@teﬂ snbshettbedghengreecyilogronasuld 'l ¥ 6ccdnr NRg ,

resj dues. may pe divided. into c ses se conmmon
eng; BhS CRLKT DYBLGH PES. ¢ RRERESCRE GReFlE FORLowInG
exfRBgitications of sequence. For exanple, non
‘ -conservative substitutions may involve the exchange
of a melNBer of one WiRihese classes f qqHR' menber from
anot her cIas§iF5uch substituted reS|duEs may be

intr HRt 0 REQi ODNR"of the pepti are
honnlogous W th non -human ort hol Q! or to the non
- honol 9gous regi ons\efi;the nDIecuI di tion, one
may al o make nodififcati ons usi RRR or G r NHiR'
purp @Lﬁlnf uenec chain or |entathn. I n jmaki ng
suchlnnd

ron t he hydrop c inde
aci d be consiL d. Eﬁﬁﬂ“an1ﬂ$450|dﬁ%§s be Hﬁ

assi gned a hydropatic i ndex on tHaHbasis of their

hydr ophobi city and _gharge chara I stics, these are:
| N == | N
/
N N
R R

OH O O O O  OH
RN R' R R R Zr

and though one form is named, described, displayed and/or
claimed herein, all the tautomeric forms are intended to
be inherently included in such name, description, display
and/or claim.

Prodrugs of the compounds of this invention are also
contemplated by this invention. A prodrug is an active or
inactive compound that is modified chemically through in

vivo physiological action, such as hydrolysis, metabolism
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I sol eucine (+4.5); valine (+4.2); |eucine (+3.8);
phenyl al ani ne (+2.8); cysteine/cystine (+2.5);
woredobiogmoene (+1.9); alanine (+1.8); glycine (-BCHYS2004/034976

threonine (-0.7); serine (-0.8); tryptophan (-0.9);

tyrosine (-1.3); proline (-1.6); histidine (-3.2);

glutamate (-3.5); glutankfe—(- 3 .5); aspartate

(-3.5); asparagine (-3.5); lysine (-3.9); and arginine

(-4.5). The inportance of the hydropathic am no acid
and ndex 1ikeonietds iageompeunadtod et ol ng‘ir@aticblmnﬁolbﬂwmg

a protein is understood_in the ar e et

{ {

adipiistigtyion ol ghhe peednyg (‘i‘@s%)PatJr%( Fs KhoGn that
suf%%ﬂfﬂikf”%ﬂ&’@E&Hﬁlﬁ@asbﬁn@&b§édtyﬁeﬁaiﬂﬁgoéﬂ@rugﬂhgo

acids having a simlar- 39 - hydropathic index or
prQﬂKﬂ@SEﬂmBSW¢ll km@%nrbﬁ.%hﬂ$$a$kb bedgieaFhacdr it yFor

I n nak n chan es b t d

SN e e g
Svémek & Sardd eTwélni D Mét@beifsmeﬂevihwselabl¢h988é and

wthin 1 are particularly pre;erred, ?gg gpose W t hi
Bundgpard ReeHOMPE PPN ed arEySPYErEr (£d8° 1t | EXEMR &s
of Ué‘dlﬁééﬁé’&dcéf‘bé 2L $habnt beosuhst bt whioacof oFi kgters,

am no acids can be nmade effectively on the basis_ of
sthdasp@lkyb|(§or éh@mgleatmsthchaetbyé}ag@YCloalkyl

dro icit te|n g n he
(f%€d?% i?C|?i g h??% dja€ ?y%n?%§£a§gﬁgﬁl%brPgFaV%é
p-ét Rok{Beh APUNOGLAH Ch 1 iy BBdrBohY J6RYa1LkY] i(for, ewhtple,

bi ol ogi cal grogerty of the protein. The fqllow ng
pl%?ﬁ@bgﬁ¥Ym@ hy balu%§1%§§eh%¥@nb§§§lﬁﬁéﬁe 0%8mi no aci d

arrf§5g38§¥l 1(§ Q%lth¥éan8e£i§aglve§5?ﬁﬁhﬁtﬁre

); serine (+0.3
cleapedagynesteﬁa§¢$ ghuVanDneeQeaszmg ghycﬁﬁée(dyug and

orpalfapre 19:8052B58: 0f ntCR 10BF hBeRPoRLAS 1, apee:

drﬁég'88n£a4n§ﬁ ﬁuébﬂélé ﬁHSbroU§Q|@u@hnas(ihlahzole,
tyr05|ne - henyl al ani ne é 2.5); tryptophan
1m(de 4}nd01ﬁ ﬁnﬁlhgechahgeshﬁﬁ§e e@ﬁoﬁa§kﬁﬁlyﬁth N-
b aci ds
;%Yopé¥?¥§lt$§ ?§§§§§rggﬁﬁ 8@ 9%§agpé erred,
Elﬁhﬁ&érMMEQBSaue Wi Biraoxd greuparhawalbebn maekedre@

and those within 0.5 ar n re parti
eSE?EFePF@det@ﬁESnayEglQégvgéﬁtlggoéﬁlﬁﬁ e lF%&ﬁ?pé/&&/ 1)
di%ﬁlBQeQCMgnﬁ§9HeBSQ§ apat-beahasi acell BY@HQ&@%"%mEﬁr
ese regions are also referred to as "epitopic core

prepgirensoh Andkiukked artisan will be able to determne
sui tabl e

Structure of conjugated peptides

In General. The vehicle-conjugated peptides of the

present invention may be described by the following
formula:

F-[ (XY = (Y al (IV)
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anal ogs of the unconjugated and/ or conjugated peptides

set- 4 0 - forth herein using well known techni ques.
won@spkiokt ed in the art would al so know t hat OPET/DB2004/034976

substitute chemcally simlar amno acids for residues

occurring in the native peptide while retaining

activity (conservative am%ho acid residue

substitutions) . Therefore, even areas that may be

i mportant for biological activity or for structure may
wheeesnbj ect to conservative am no acid substitutions

w t hout de he i cal act|v1t or Wt hout
adv %?3 2 #ﬁé #ﬁﬂﬁ#& ebRts @Gy peptides

ofC@HbU@@ﬁfﬁldlﬁePLiLdlel Sl @7, A@I@lspe@ﬂebéyy, one
skilled in the art can review structure ,-function

st ufli &8 pdeRhiitengovadeatey \hiotuﬁ‘i% goh&" uREoK] ugat ed
andfr n 2l o)
f or ;c Iﬁ(\?l ygeg}reegjtr?ﬁ%élf?cge Vi ew o#ﬁ u@%@%ﬂé@ a8t ox

linkapar haotingofieomal poedi emihbeacdporesidees!; am no
acid residues_in a _peptide sequence. One skilled in
t heRart @af %pt €8%ubstitute chenically sinilar anino
aci @ saihgt i { Bt hPESehOf ﬁ“%&&%efée%ﬂiér{m%f taNteaH NO
aci d resi dues of unconj ugat ed and/ or conj ugat ed

1n§epnpee§e@fcltﬂneaprtésen@stﬁveﬁt e bAasiNﬂm@rlnofBl

reég gntlflc publ i cati ons have been devoted to the

Fedrction of secondary structure. See Mult J., Curr.

Cp The Beatetk- coﬁﬁdbaé%a péDE10E96), f6mmmum ™ will
Bi ochem stry 1222 -245 (1974); Qh g

coepséﬁenpseﬁerrfﬁsen?odﬁfntﬁzy 1§7%) P g ot abresent,

p? AlVe fﬂ&cg@ﬁdeﬁ@i 1nﬁ€§@ﬁ ﬁ@étaﬁ%@lpepéZdé5anéé§onlsts
(1978); Ann. Bi ochem

ofahueChoadeklaln B$|oph¢9t01.ha26n363 p@@¢l@£9$@ﬂuence as

Mo l.abl
SnREy SE Y ChPetitc SERg LeekbRaary oot P (P L e 1 ©

théggbtlonal nmet hods of predicting secondary structure

i ncl ude threadln% (Jones D p Qpin. Struct.
Bi orddifdpnedy preigy n}%}tseto‘—c? the sishiGife,
colirgRctY sistidn) %1%238%@8""5’%3 B ARNAR 2

peBhiyms oflEdritba- IF9whe@edh: PGrabdkoufeprasentpr Bt is
t. ad. . Sci 13):4355 - 8 (1987)), and
de ev&gA%VoﬁgﬁnyFWﬁi " (See Home, supra, and Brenner,

supia) -a’Pephifte S andh t4° Lot udat'éd peporde anal ogs and
derivatives in accordance with the invention wll be
whggefol: for the sane purposes for which the anal ogous

a’ ig a basic or neutral aromatic, aliphatic,

heterocyclic, or alicyclic amino acid, di-peptide or tri-
peptide containing either one or two residues having basic
side chains, or absent;

* are independently in each instance

al, a%, a’ and a
basic or neutral aromatic, aliphatic, heterocyclic, or
alicyclic amino acids;

a® is Ser;
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pepti des and/ or conjugated peptides specifically
di scl osed herein are useful (i.e., antagonists of Bl
W@eaos042097 i n vitro and/or in vivo) . Peptides PCT/US2004/034976
Pepti des of the present invention include peptides
conprising the sequences shown in SEQ ID NOS: 15- 35
and 39-54. The peptide Seﬂﬁehces P1 and, if present,
P2 (P) within the vehicle - or PEG conjugated peptides
of the present |nvent|on i ncl ude, as nentioned,
pepi.des .t bad bu radm mmmmmzm(@a@l :Lmleicauefaee)
thetactlv % . Preferre %eh o mlno
apRe- Lo BOAPEE Chept PESEOFYERd tpr RLent HNFaiS
acEBpr pgevaticbeadhtone aeetsrtdenee@lfeeée §€) %Zﬂ@dasf M
t he group consisting of SEQ NOS: 5- 60
sedeftedt tvem Chere&PI: wéséapr égébabwgavemdcmegb Gf the

p-PEECen] Hgﬂtfgrg,ugg@lloges 28fy the present invention
conprise at [east one peptide sequence sel ected from
theaéroaﬂﬁ cansi ¥ na Bf &Eﬂga NE8 i2fepghdemdtly in each
rivatives there e 3. - Bradyklnln

f. Tabl
inB e BNt R el PEIELERAIGE BEID B PBSEITe Sequence

Br agiypkeniphe FBaBAABL PAJQRE ST 1 £ SER:L thlo b} oAveg R RD by
Gy Phe er Pro Phe Arg Kal [idm Lys - BK B2 Agoni st

th(esEQrmelm 2) Lys Arg Pro Pro Gy Phe Ser Pro Phe Arg

o om&ygo 1@%5} Agoam s£9£§§6,)8h%m% ch}%{( Lys Arg Pro

Agoni st
wheBEfnl: D I\IO4) Arg Pro Pro Gly Phe Ser Pro Phe
[ Leu8] 9 BK Bl agon st I D NO Ar
br AP G YPHPE L Brntagorratates o

eilQer) oh¥s o ¢ @ Jhienud %l%ﬂeba%ﬁcpréideeléh%ans, or
Antagonist (SEQ ID NO:7) DArg Arg Pro Hyp Gy Thi Ser
abp®nt;Q c Arg Bl /B2 Antagonist (SEQ ID NO ) DArg Arg
Pro Hyp Gy Thi Ser. DTic c B2 Antagonist (SEQ ID
:ﬁArg Sgl‘br%m p?ﬁl%"l'hl Ser DHpe G c Arg Bl Me-
Ant&@QmSErcﬂ;SEQID NO 10) Ac Lys Lys Arg Pro Pro Gy
Phe Ser D- -Nal e B1l/B2 Antagonist (SEQ ID NO 11) DArg
Arg@Pric PGy 1 gl Ser Digl Gc Arg Bl Antagoni st
( SEQ 1Dy 1;l2) Lys Lys Arg Pro Hyp Gy Igl Ser DIgl
O c Bl Antagom st (SEQ 1D NO 13) Lys Lys Arg Pro Hyp
G yaUpnder® Bts erCigBnyB2 afiragemist; (SEQ | D NO 14)
DArgsAirg g’erlg_ Hyp Gy Igl Ser Df5f Igl Arg

a’ is a D-Indanyl amino acid;

a® is Cpg; and

a’, a'%, a'', a'?, a'?, and al* are independently in each
instance any natural amino acid or absent.

Even more preferably, P! and, if present, P? are
defined by the formula:

NH,-a’a'a’a’a’a®a’a’ala’atlattat?at®al*-coon

wherein:

a’ is a basic amino acid, di-peptide containing either
one or two basic side chains, or absent;

al is a basic amino acid;
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Bl Antagonist (SEQ ID NO 15) DOmLys Arg Pro Hyp Gy
Cpg Ser Dtic Cpg Bl Antagonist (SEQ ID NO:16) DOm Lys
woe@s@sw2Thz Gy Cpg Ser Dtic cpg Bl Antagoni seCT/BEQ04/134976
NO 17) 3Pal Lys Arg Pro Hyp Gy Cpg Ser Dtic cpg Bl
Ant agoni st (SEQ I D NGO 18) 4Pal Lys Arg Pro Hyp Ay Cpg
Ser Dt1C cpg Bl Antagoni s$tl (SEQ ID NO 19) Cha Arg Pro
Hyp Gy Cpg Ser Dtic cpg Bl Antagoni st (SEQ I D NO 20)
-Nal Arg Pro Hyp Gy Cpg Ser Dtic cpg Bl Antagoni st
(SE@ kB N&o2l) Lys Arg Pro Hyp Gy Cpg Ser Dtic cpg Bl
Ant z%gonl st (SEQ I D NO:22) DLysLys Arg Pro Hyp Gy Cpg
Sera DEECHyg Bl Ant agoni st (SEQ | D NO 23) Lys DOrn Arg
}—I%% gle Cpg Ser Dtic cpg Bl Antagonist (SEQID
Lys“Cha Arg Pro Hyp Gy Cpg Ser Dtic cpg Bl
Antégdlsl Sg(;SEQ I D NO: 25) Lys Abu Arg Pro Hyp Gy Cpg
Ser Dt 1 C Cpg Bl Antagonist (SEQ ID NO 26) Lys -Nal Arg
Prd Hy§ &5F ‘Cpg Ser Dt1C Cpg DBl Antagonist (SEQ ID
NO £3); sDarileys Arg Pro Hyp Gy Cpg Ser DtIC Cpg DBl
Antasgonl st (SEQID NGO 44) A Dab Lys Arg Pro Hyp Ay
Cpp 'Sée €pPec @pg Bl Antagoni st (SEQ I D NO:45) DOrn Lys
Arg_froablyp_ Gy (ipg Ser 1@p |
NOEe) Ao DB Bye Rrg B i OFy ShBer B e ong B
insEanBé é?nyagaﬁusal(SEquDaNﬁ:ﬁ4a)r ablsyst/.\rg Pro Hyp Gy
Cpg_Ser Dtic c Pa.Bl Anta oni t (SE l.
N SR ABSTOLRCRPEoBIY  HyBhaRY S C b aaPe el PERS e ot
the }greéﬂgﬁé‘gQH{réhtﬁ%@h@lh@e‘lgbhﬂﬁeN@bnﬁxﬁ@aEé@ b&é@)t@d&és
Dt C Cpg %?omst (SEQIDNOSO%
ofNébrmugaPm wfypr@ll;a @5@ sefl |@®gpgptwée aplag ﬂiisf-rom

e vouR) CRNBRENNE: CESERPTLORD, 89) “Re Bah AE§ Qe B

27CGhy Bha Serilathvidal theMeofBl Ant agom st (SEQ | D
NO 53) DOnLys Arg Q¢ Pro_ Ay Phegl D- agd
Me- ThE PKE&§BRI & FVFBEQOPDaP@OSH?}’OK& B{%PE“% CRP@U@ e

H
peﬁ%@%}%ywﬁtﬂ@h‘sﬁ&na‘ tEorN%ln&' ?ﬁgggoﬁg%%%_‘%@ﬂ_esl\gcﬁﬁg@t I

brAdyhgnmnsBl( BEQebboNS: 3B).) Aahyis whnghph@vpr clegopsirebly

Bl . Ant agan SEQ_ | D
SUBRE LB oLy HFBRIE SaP BLORSR B RE. VI hRCRGORPEL 4 o
un(:gﬁ%b@té@ p8btAde B1AGtEgonREesA y ThHee Pﬁﬂ—danjlmglﬂajed
- Ant agoni st (SEQ ID NO 59) Lys Arg O c
pegtydpﬁeoée?&hg PIREETH nVEntBOnARPAgSS SESCIESY doby the

foy?ﬁgg%jggfgﬁﬁe ter c: Pro Gy Phe Ser D-b-Nal H e

"vehicle" as used herein refers to
a nol ecul e that pr&vdnsd) dé@?adatlon and/ or increase¥
hal f -
wherein:
x' and Y' are independently in each instance peptides
of the formula -L'-P' and -L?-P?, respectively;
F is a PEG moiety covalently bound to x! or Y;
L' and 12 are independently in each instance absent or
linkers having from 0 to 9 amino acid residues;

n is 0 to 3; and
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life, reduces toxicity, reduces inmunogenicity, or

i ncreases biological activity of a therapeutic peptide
w@eoopoeoei n. Vehicl es useful in the context ofP€TES2004/034976

present invention are known in the art (for exanple,

see PCT Publication WO 98/ 07746, which is hereby

i ncor por at ed by reference’¥n their entirety) and are

all readily available to those skilled in the art. In

the context of the present invention, preferred

vehPcl aadi ntf usleesut, aPe awe inddpediently in each

; t thyl ene - al.ycal, o
R P e S EREGTY SR Ol BEFEYRETe B and
reagpdes, pol ynet hyl propyl enegl ycol, pol yhydroxy -
propyl eneoxi de, strai ght -chain and branched -chain
poI&%ﬁoﬁ@ﬁéﬁ@@ﬂV@éF@daﬁ§P§é§@§aPﬁvé@rﬁﬁéﬁe&fWlll
coRBlySEhyl-8REolLa0LrRBA ARk LR’ ARK:21R0KY Cohaands! ?Fesent,
,mononet hyl ‘et hers, nonocetyl ethers, nmono -n-but
P® aather sndememdent lyputyl eadler snanancenpepeyfieebheagonists

thereof, .esters ol yal kyl enegl ycol s wi t.h carboxylic
of o EPae SERAT RERyr Bt BASERFCF Bavdafiod PONpRSIGGRCS a5
shbha pal yalkyhenegl yeol spWvDR : aB-BOS aadd deti®atives

pol yal kyl ene oxi des and gl ycols and derivatives
therePéof, poly (vinyl pyrrolidone) , polyvinyl alcohol,

POl %M A%k 23C B &Rl red F ROl { R

acetate - cg- @%ny%&gff%E%F§Q?3%%E%vF&;ﬁ?fé%gﬁydone,
copolbgatednpepet igbowazadl idededan®@Egekyn(vioayksmetthyormula

ether) , _poly. (acrylic acjd)s, .poly(Cnethacrylic
v %{%FH?@? Bor?}ﬁ?wdrjoéy%{ RSF AR hacry %&&Fegoh’(v&@ewfawém

andnRol & o atATade A SARP SRy 0 a1 RIPEY _agbdes -t her eof ,

poly (N, - dinmethylacrylamde) , poly
whexeiBopr opyl acryl ani de) , pol y(Nacet armi doacr yl ani de)

and,paly A 1 do cr . de d. er

N- %b%%tau%%&g%ﬁyvg}%@ofg%%tgﬁ ’dae%l%ag:la%’pect of
hetbeocpeht| oorr efjityedithemphesearde, obasticl daspeptdde or

vehicle (F) attached to a non -peptidyl |inker noiety
Ly PEREAAT N0 A cFRSPRET due of a peptidyl linker that is

covgil enfl yatusgd £ -PephhdfeBicAPi QPR She IQn%ES ce

context of the present invention, a preferred ve icle
bagpasertneesral PEGMOLdcul 8linbadéfi nbethepreyrlisn even

r referred_vehicle constitutes a multival ent PEG

alggyg%g e%mégod%?%ngd herein. The vehicle - or
PEGtopj pgat ed nol ecul es specifically disclosed or
referenced herejn may be slightly nodified within the
redt ond defBfled By REHMFOE(asldethatds sdptenoqwrlic,

f 91 M-8 8apakegnn,a¢49r dance i wbihehe Lpveation £ a®
Orproviged t hat ant%gon?én?o? éﬁbgs substantia%lyOne oF av
a’, and a® is selected from Chg, Cpg, Igla, Iglb, Niga and
Nigb of the D- or L- configuration; and

9

a®, alOI all, a.12, a.IL3

, and a' are independently in each
instance any natural amino acid or absent.

More preferably, P! and, if present, P? are defined by
the formula:

NH,-a’a'a?a’a’a’afa’ala’a'%a*tal?al3alt-coon

wherein:
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mai nt ai ned. As between the vehicle - or PEG conjugated
peptides of the present invention and anal ogs thereof,

WO 200584202 Ef er abl e that no nore than three non PCEUSINEN34976

ab

residues in the (P) region are different. Mre
preferably, anal ogs contenpl ated by the present
i nvention include nol ecub&s= 45 - with up to two amino
acid substitions, insertions, or deletions at any
particular non -term nal |ocus of the (P) region of
t hg? vehi gl easiorakhis - 8ohd ugat leals pepdi deept idaeor
present invention. Mst preferably, the divergence in
ience between a vehicle - or PEG -conjugated
pepti gde ﬁfbégfcpéﬁ:&@gta&{laenti on and a contenpl at ed
anal og thereof, particul arfy in the specified (P)
regfons Psoin the formof one or nore "conservative
modificafions". Linkers . The term"linker" as used
hefei h°r&¥8fs to L1 and, if present, L2 as shown in
ei thefgforgula 1V and V {supra.) and is abbrevi at ed
herein by (L). Preferably, (L) is ptidyl in nature
(i ag ?nﬁaége szp &5t %W%ﬁr&%‘z?i ‘g" t oget her by
pepki dg bands) and made up of from1l to 9 ami no acids.
More preferably, (L) is made up of from1 to 9 amino
aciadsiswhebeiindehglaainnpoasicdd;are sel ected fromthe
twegty naturally occurring amno acids . In an even
mofe %?eql%?’re%n nbodi nent the 1 to 9 am no aci ds of
t hgopeptd dyi! | i siRerg'dr eaneal att edd riomdaysidemely in each
gl yci ne, alanine, proline, arginine, asparagine,

insftancen sy RREITES|FRINE AN P Preferably, a

pepé\'féj%(:qrgr%fgl&?fefé‘r Ut i@ ey gf.éééri)dt, asfl BPe

aci‘ds are sterically unhindered, such as glycine

defittedllayi tiee | fokedldoy a peptide bond. Thus, preferred

tidyl |i I t i CUb a
P e ST T PTR A 1)

Wh%%gl)g 102), as well as poly (Ay-Aa)2-4 and poly

O her specific exanpl es of p:ﬁti dyl linkers
o -

i ndude EGhpE iy SMisPQacHANOaL drgE L (SCISSECLIRNFess
Q 1D NO 104). O her conbinations of Gy and Ala are

S
ab%‘ia’% ‘preferred. To explain the above nonenclature, for

exagiplie, o Gaglhiclywhimearsid;y -Ay Gly Gly - Ay -Lys

A peptidyl linker may contain a N -termnal- 46 -
cysteilife FX&iot her thiol, or nucleophile for
conjugat I@%WI th a vehicle. A nore preferred |inker
contains 'N - terminal cysteine or honocysteine
resadues Qlry;other 2- amino -ethanethiol or 3-amno
- propanet hi ol noiety for conjugation to nal ei m de,
i oddacet ‘de or thioester,

a® is Ser;

a’ is DTic;

a® is Cpg; and

a®, a'%, a', a'?, a'®, and a'* are independently in each

instance any natural amino acid or independently absent.

Even more preferred PEG-conjugated peptides of the

present invention include PEG-conjugated peptides of

formula V wherein n=0 and X' is a peptide selected from the
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functionalized vehicles. Treatnent of the initial 3-
sul fanyl succinimde adduct (lc) fornmed by the

wo emspion7 of a peptide with mal eimde activat eRCRES004/034976
W th excess base converts the | ess stable succinimde

adduct to the hydrol yti cal |y stabl e 6-nethyl car banoyl

5--0x0 - thionorpholine 343c-arboxani de form(1d,

Scheme 1). Alternatively, commercially available

thi oester or iodoacetam do PEGs(Nektar Therapeutics,
grdwtméﬂaln@_)om@emﬂmmm@mmmta%d sequence

conjugation as d t d
a5 SOERE I RN TG GS O/ 18H T B T G ¢S fadigort.
Evé?ﬁ%dldee gild féiﬂ\édlaeéél%rgq@i& DA N ORI SHEsent
Peptide j HN1c 0 HCQCHCH O (CH 7 J
mvemm @m@w&wwrmcems n=GcHegrel 2 118) asmqnteé(ecﬁ%ﬁ cted

fr@ t%'_éi BpiR ace %%gi dc?%ﬁ%“%el ﬁ%r %hé%l %‘g&d
sedudhd&(£d dHdv) -1GH S ID NOS: 27-41 and derivatives
thereof. Even more preferably, the PEG-conjugated
peptides of the present invention may be described by the
following formula:

F'-Rz, VI
or a physiologically acceptable salt thereof, wherein:

F' is a multivalent vehicle;

R is independently in each instance (XY = (¥ a
wherein R is covalently bound to F';

xt and Y' are independently in each instance peptides
of the formula -L'-P' and -L?-P?, respectively;

1! and 12 are independently in each instance absent or
linkers having from 0 to 9 amino acid residues;

n is 0 to 3;

7 is 2 to 8; and

P! and P? are independently in each instance peptide
antagonists of the bradykinin Bl receptor.

Even more preferred PEG-conjugated peptides of the
present invention include PEG-conjugated peptides of
formula VI wherein n is 0, Z is 4 to 8, and x! is a peptide
selected from the group consisting of peptides having an
amino acid sequence as shown in SEQ ID NOS: 27-41 and
derivatives thereof.

Also intended as part of the present invention are
peptide conjugates having peptide sequences that are

fragments (i.e., “subsequences”), analogs, and derivatives



10

15

20

25

30

2d- 49 - Scheme 3 0 HCOQ(CH CH O-QIl CH NH C Peptide
HN3-a3-bHCYCHCHO-CHCNHOGC \ Peptide HN 3-c
weamsheo2preferred Iinker is a large, flexibl ePdT/nR®04/034976
conprising a random G y/ Ser/ Thr sequence
( GSGSATGGSGSTASSGSGSATH, SEQ I D NO 105) that is
estimated to be about the33ize of a k PEG nol ecul e.
Additionally, a peptidyl linker nmay conprise a non
- peptidyl segment such as a 6 carbon aliphatic
ofmbl ezntle DE phesént nubh aCHREIGHR] -hdGHRin GHRI GriHreim

- (RigdIlinker: -. KE AAAKE AAAKA - ). . .
Suﬂrlt( spﬁap&&&%}, pspﬁaﬁé?paaﬁ &VESFF‘H%&S?&%%G%"R&%‘C with
rekpacti ¥& nuchacrhi Ledmy B8 RiieeeRhdinpfl satdviity as the

present, Y1 . For exanple, alkyl linkers such as -NH
peptiidp cengupateswseeeifisatly. digcdogied Bengsdd. These

al kb I icnker > Al o ufage&n%%na%%ls%t ?hte%% %%m%gg_

-stéricalTy hindéring group Suc ower
repoeeenadyl, ohel ogemofe. gmingl acRBe) subNtiNdtiomsenyl ,

etc., Exenplary naqn.- .peptidyl, linkers are the PEG
deflphiers egﬁ?@wryf 6@5&%}0@ é@-yf}vmeﬁaom % T R&EAY

oft BRiihbnker diasra chel eephkanuel %hj%fga%%-%% 2 9%15_

kil odal tons (kD), preferably 100 fo 500 kD i

(uRcehdnabied &' nend. pebt Pugtent nkBf) i wndfmtary mertidyl
.l inkers,ma alter to fo deri vat| in the sane

o Pl o B e e e g FeS s R et

proaydea d&otradlyedhico folraullaer Nirval aad N&)Qr repeettddely,
si de chain anines by either reductive al kylation using

angeehdCle KEgEd tot Na BPLECHSR Su PR G Ih fedfico Sy SiFtEn A ldy or
eqhi2tReRakea3hehe sk cREEL ARY WftAhard/Rkerss, des ihed -B1

above may be usedin this approach. Alternatively, a
acsaivti&lyl psf goopieged trednPEGadwgobe aticachedadiacegdptide

t f th tid t. i f th dyki.ni Bl
or} SeBIhgR et BeBiA oen Seph it eReay” s 1dR S Ron.
43- 76@ ebndiugetlldy pedtadecadingd oa® dn ePcdila@iced with

peptidyl linker that is covalently fused to any of the
thispinyeniaragviildt $YeL cerd vb Padekomien OBl MogEe i a$cid

substitutions, deletions and/or insertions in the sequence
of (P) (P' and/or, if present, P’) or (L) (L' and/or, if
present, L?). It is generally recognized that conservative
amino acid changes are least likely to perturb the
structure and/or function of a polypeptide and generally
involve substitution of one amino acid with another that
is similar in structure and/or function (e.g., amino acids
with side chains similar in size, charge and/or shape).
The nature of these substitutions are well known to one
skilled in the art and exemplary amino acid substitutions

are summarized in Tables 1 and 2.



shown as SEQ ID NOS: - 26 or 43-60. It wll be

appreci ated that, since the vehicle and/or the target
w@epsiodws? may be rmultivalent, it is possible bRCT/H82004/034976

process of the invention to produce a variety of

vehi cl e: peptide structures. By way of exanple, a

uni val ent- 51 - vehicl & afd a uni val ent peptide wll

produce a 1:1 conjugate; a bivalent peptide and a

uni val ent- vehicl e may form conjugates wherein the

pepti de conFabieed:baminowackdhfubetibubions whereas a

bivalént.vghicle and a unival ent peptide may produce

speci 25%Where two peptide entities are linked to a

si ngl ®F9ent¥Feé HdPéty; use of higher -valent vehicles

can lead_to the formation of clusters of peptide

enti t2@3dp8&nd to a single vehicle nmoiety whereas

hi ghe®luyahent peptides may become encrusted with a

plurality of vehicle noieties . The peptide nvieties

may hBekan®re than one reactive group which will react

W th ¢he; antpyated; vebh¢l seandThhe possibility of

form ng conpl ex structures nmust al ways be consi dered;

when g&dfgpﬂggieed to formsinple structures such as

1:1 agldyctg; gt xgﬁgcggrgnghgep@%ge, or to use bivalent
ic

vehicles to form peptide “veh e: pepti de adducts, it

will b dPS@ﬁ L§L@l to use predeterm ned ratios of
acti vared venrc E ang BeptbdgLnateglil, predet er m ned
concefitFati'ohé tHEF e0F andtoE8hdURT the reaction
under _predeterm ned conditions (such as duration,

t enpePEPURELCHH etc.) so as to forma proportion of
the dBBeri BER: pfBduct and then to separate the

descri bed product fromthe other reaction products.
The r8mallen conditions, proportions and
conce@lyat Rdas Berth@hreayents can be obtai ned by
relatively sinple trial-and -error experinments which
are within the ability of an ordinarily skilled
artisan with appropriate scaling-up as necessary.
Purification and separation of the products is
simlarly achieved by conventional techniques well
known to those skilled in the art. However, as used in
the specification and the appended cl ains, the
singular forns "a", "an", and "the"- 52 - include
plural referents unless the context clearly dictates
ot herwi se. Thus, for exanple, reference to vehicle
-conj ugated peptide antagonist” or "a PEGconj ugat ed
pepti de antagoni st” includes m xtures of such
conjugates and reference to "the nmethod of treatnent”
i ncludes reference to one or nore nethods of treatnent
of
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the type which will be known to those skilled in the
art or will becone known to them upon reading this
wa@p@sioiloeat i on, and so forth. Conventi onal PERCHUSINE034976
t hrough the conjugation of nmMPEG -nmal ei mde with thiol
group of peptides and pol _Eepti des havi ng cysteine
am no acid residues arer Tn phosphate buffer with
or W thout organic solvent. The high solubility of
PEGy| at ed pepti des and pol ypepti des and potenti al
instability hg .pxL:ali di.@ 5- Is sLLRg i n water
have hanper'ggi’%ﬁegépéﬁ&%%t %’Edofu%)%itgeﬁgtl% to |l arge
scal e production_and (E)uri fication of PEGyl ated
i des and LoR® di scl ose her¥ogt
Agddel non -aqueous conditions for the conjugatiBrefsfrred
NMPEG - maleimde with thiol group of peptidesgsaBdtitution
ol ypept i d hayi ng tei resi dues. The novel
A%"r oceggyfegé}lf sﬁ%’m%‘éér’a?ggto hi gh yi el ds of val
ArgrGy| Aled PEPEi §é8af8%pol ypepti des and conbi nes tHE
Adh chakkgaddilhi; oHiandLasi; n6kysi $yirnt 0 one- pot ( Sché&hm
A%. Bath; cendi.tiraps gesult in direct isolation of giu
o Gyl at ed peptides and pol ypeptides through a Ser
eci pifation.- 5 3 - Schene 4 H GH CH O - CH
GlmH GoleH &oN ¢1MF- Pepri dwsi/ MpHl ReryVBOH, rt- 3560
GBa4dh G1R; | MeEHThEt; - 386, 3-4h H GO(CH H O - CH Asp
HCO-CH CHN 2)TBME, rt, 1h 3)Purification 0 pyg

% Pept i de brll-| N @[qu , It-350C, >24h 3)TBME, rt, 1h

HYS Fi | P8¢ Grt7 dPySir yﬁ’CEi&H GH O -CH - NH CO- CH N
IB3 Pur '¥kcaVieén NEEPepilide PAeN Repti€s H H GO(GH Ceu
L&) - CHnolNHEEQ; Cl16H Mafl;NMekn anat;heheenbodi ment ofilee

L&éoceién?eﬁéﬁﬁeﬂlhq Glu; Gln; Ser; Tyr Arg
Met Ala; Gln; Tyr; Trp; Phe “ Leu
Phe Leu; Val; Ile; Ala; Met Leu
Pro Ile; Val Gly
Ser Ala; Asn; Asp; Gly; Lys Thr
Thr Ala; Gly; Ile; Val; Lys Ser
Trp Phe; Tyr; His Tyr
TyY Trp; Thr; Ser Phe
vVal Ala; Ile; Met; Phe; Tyr; nor-Leu Leu

Changing from A, ¥, H, I, L, M, P, V, W, or Y to C is more
preferred if the new cysteine remains as a free thiol.

Desired amino acid substitutions (whether
conservative or non-conservative) can be determined by
those skilled in the art at the time such substitutions
are desired. For example, amino acid substitutions can be
used to identify important residues of the peptide
sequence, or to increase or decrease the affinity of the
unconjugated and/or conjugated peptide molecules described

herein.
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Schenme 4 | in conjunction with any of the above or

bel ow enbodi nents, nethanol (MeOH) may be substituted
WORM/08£08DIl vent conprising one or nore of the POI/USA041034976

sol vents: nethanol, ethanol, isopropyl alcohol, n

- propanol , nbutanol, dichl oronethane (DCM,

acetonitrile (AcN), terTéﬁydTofuran (THF) , di nethyl

formam de (DMF) , dinethyl acetam de (DMAc) , and N

-nmet hyl pyrrolidone (NWP) . In another enbodi ment of

theIproeesaldegmbbédmentScheqeservatmveoﬁmwn@ta@ndmnth

or bel ow enbodi

sufBLPrELReR B Th S GORRRRe. F8TaNCLGNRPY ot R bhE gy 2mino

acilr eeof atbs {witavang sobvestsy dhebbpbretbear bymehbylical
i sopropyl ether, and diisopropyl ether. In another

peRkEbedi FEREhesishe process depicted in Schene 4, in

conkgnﬁékgg yﬁtgh ¥09%?Bﬁﬁgagg¥€18g bgk@Wraily

enbo I eac as depicted in Schenme™ 4 may
ocbﬂrzmngutéeﬂdaeSamagnberdtundedf1abouclaSS€Stbaabdupn

60 C Preferablg reaction ﬁ% as degictedflg g chene 4
coppanpsldgn iRt BaPEPPET FRbe PR Gr B2¥r PEh8GFTE &0

mo@PeutsB0oks- oML RERERN abFYy ERARDIEN hbnasocderirtbedve

in Schenme 4 can be conducted at a tenperature_ of about
suBstitutapoatmag tnvolwst threrEehBRge péadt MeHPEr &§ one
ofdgﬁ gge?légsé h%gg é ﬁQRbQ Qgﬁughggh@% 98%s .  such

t enp ure n anot her e |nent 0 e process
suBEﬁucheédlﬂesmaeﬁe AaylbecmnpmnduCed untle aegiohst leé the

above or beIOM/enboglnents actlog 2) as pi.cted in
peBERERetha g P BREBRREPH] i th PERpErIPl SX5FOA05 56
infot enabadh-Boh&1 ogBLEf 8Eahbke bEAGhEOROZcad cdepnct ed

in Schenme 4 can bé conducted at a tenperature of about
adddtCono aheumagoalso Nbke podfidigbltyonsesstingn Plprag for

icted in 4 can b n tenperature

tthB35885e3€E %n%gggnflﬂgc @tggﬁéggFgéfﬁﬁ reaction

2) as flepiabeduth MoHemecdtdanshe thentychepaah ifcodmdex

temperature. In another enbodi nent of the process

ofdéwapeacrtﬁss@ﬁ@nb%COPﬁlé&ﬁjeGlnct P& PRGNy o (e
beghoégsg gagega%%s inldR& BHEGHRI Haldian Jreagldion

be conducted for at | east
hyﬂ@ophnb&estywbnd phetgeabh@rapherpﬁﬁapﬁhtahaﬁ$ are:

. reacti,on as,d |cte in Sche may .be caondygted for

LSRIREAOE danERir He LS g1 é ABLY i End T E

ph@h?@b@bh@hb0Q+Qe@¢tlQQS%%lﬁ%ngbQanﬂ SQhQHE ddthionine
conducted for about 60 m nutes.- 55 - |In another

(+anBodi mdanioe t(hé -8 ocedycdds drdd4)i Soxamine j(v0.7)
se%gﬁbqubﬁ%”,WkEQP%B£h%E Rh%.@qgv%yQ%SQ%!ow 1.3); proline

(-1.6); histidine (-3.2); glutamate (-3.5); glutamine (-

.3.5); aspartate (-3.5); asparagine (-3.5); lysine (-3.9);

and arginine (-4.5).

The importance of the hydropathic amino acid index in
conferring interactive biological function on a protein is
understood in the art. Kyte et al., J. Mol. Biol., 157:
105-131 (1982). It is known that certain amino acids may

be substituted for other amino acids having a similar
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bielpgiedlf ek VheY PEGIRoNpkigaeeShaBrRg
hygﬁ%%ﬁ%' PRagRt hefls &ﬁiﬁgtﬂewoﬂyoﬁfhgfa@nakab&ag fRose

enbodi nents, the precipitation, filtration, and/or
purification reaction my be conducted nore than once.
wo pooanatoker enbodi ment of the process depi ct edPCTIUS2004/034976
Schene 4, in conjunction with any of the above or
bel ow enbodi nents, the precipitation and/or
purification reactions-m? be conducted nore than
once. Partially protected peptides are especially
useful reagents for this strategy as they enable

hy&ebgsthye mpdeki 6at @8ref aggestiit setasnoh similar

pol yfuncti onal peptides. The protectlng gr%ups ar%h
8F&6lI FEREd 1€

rt~of "peptide synthesis. Partrally protected

hy@eppatbscsintiabés &oe Whthiappelmatp@afauyede pheper ed

usj n th I t ect
oniShegre SRERT Bt heFRebaF FL6r LBt HESSHRTRAs| SE0aiRos
withiHskpati gpeObvEhensyat Bg_@t&cg&a@mg peajrugakion of a

partially protected peptide antagonist of the

br ad@ykiai alBp vedepsbpofisinephet agti fhaehéRe . Anal ogs
subst“@ug oﬁ'g% iygénaﬁghge§8§§EV8aﬂsb§' gaeogf ectively

conjuga o repare romreadily avai able
onOthhagaﬁablyfphpﬂeophdlbastg.amheogaeadsst FoGal average

Scheme_ 5 NHFnog QH 5a 2., DCC, N-hudroxy.succini m de
hy @Bl L NAL Exr a%AﬁszteAm AR 953)&(“3&&)& % 2. 20 %

hyﬁ}ggﬁh§h8§t§H§901E%“Q&EacehtzaﬁEQbAé01éé eﬁrré&atééA
CH CHCHO, CH CHCHQ,
wiPEGLXs- CHmarogenNEIStY- and pntiHgerbehtyNHS,- eor W@Hh a

bl?iﬁb?gﬁikﬁggéﬁg%ﬁ éarg$glpy prg%egtéggféfﬁsAéf gﬁ A

ant agenirst 1pephydagdsuphias cikes eallusketiaive Balelhe 3

(SEQ I.D NCS: -60) may be Lo )
assigned to amino acid residues: arginine (+3.0); lysine
(+3.0); aspartate (+3.0 * 1); glutamate (+3.0 % 1); serine
(+0.3); asparagine (+0.2); glutamine (+0.2); glycine (0);

threonine (-0.4); proline (-0.5 # 1); alanine (-0.5);

histidine (-0.5); cysteine (-1.0); methionine (-1.3);

valine (-1.5); leucine (-1.8); isoleucine (-1.8); tyrosine

(-2.3); phenylalanine (-2.5); tryptophan (-3.4). 1In

making changes based upon similar hydrophilicity wvalues,

the substitution of amino acids whose hydrophilicity

values are within *2 is preferred, those which are within

+1 are particularly preferred, and those within +0.5 are
even more particularly preferred. One may also identify

epitopes from primary amino acid sequences on the basis of

hydrophilicity. These regions are also referred to as

"epitopic core regions."
A skilled artisan will be able to determine suitable

analogs of the unconjugated and/or conjugated peptides set
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subapRcuct@d®
destF6HI8GabhY, pE 8BS EAS Mbthvpeyt bal hythbateatiodrsely

styecturgsTHREFEPBISFH _
un%@ﬂ?ﬁ?é&é&eandkgraeehﬁﬁﬁaEEEO§EﬂEBHeOEehhén@éO%h&% are

may dPehl 6PoEHRE

PrefehtadTNg

conjugated to PEG noieties using simlar nethods. In

one enbodi nent of the process depicted in Schene 5
wa@piose42etde chains of the partially protected PepUses034976

5¢c are nmasked by tert -butyl carbanoyl (Boc) noieties

and the resulting peptides are reacted with any of the

previ ously descri bed PEG4QIdehydes in an organics

solvents such as 1 , -dichloroethane (DCE) , N, N

-di net hyl formam de (DMF) or mixtures thereof. The

forf it riee s @n ofisihe-wall -knower pedhinai euesi neOnayskelled in

accel er at by the addition of a dehvdrating a .
end [ OHEhaRt 8 oHoPectl e el ceiBaft Llel ity gar y
siﬁﬁl&@QﬂhiﬁapﬁéﬂagrEofofedidﬁésh@@éﬁrrihg tesuhti ngtive

imne is reduced by the addition of 1- 4 equivalents

perifidod¥luil € r FaceiBkyg bR BhYHFY dECeRSepdRp#ye amino acid
re%?@@@bgﬁﬁgygﬁﬁggonsin a@ﬂé?gfofgpogbgﬁnérgéstBﬁat may be

rocess depicted in Schene , I'h conjunction wth any

impdr tdet abovebbolbeical eaboilrivent sy feacstonstwkehmay be

tiall tected peptid h be .
GrihorecBRaST TR bEp ot B0 oFC oL o3b e E L LORRolE BB UE

peptides such as 5c as depicted in Schene 5 can be

affendiry ethat uncesiperhedrecptidpoatr 20nTugatesoREPEE

re preferably, reactions with partially protected

St%%%??ﬁ%é such as 5c as depicted in Schene 5 can be

congaei edoaklayt eoper akilk gedf inboht 85tCcto abwiew45C.

BSC bt e BT LPBUSFHOCERehEHE LAR L8 EORUGREEd A TGOk

epicted in Scheme 5 7 am ne side chains of the

impartant| fopr ecedvaétypept beyscserare Aaskagwbptt epch a
-butyl carb | (B 10i et i ‘ 1 .
COTRBFLHRE. APHe! 6aBt S PR SRy PCPRSoHeErBY o acid

€ previous

redeagekbed BEGePNtiBydeexysteei ni ohde skt 1peid taphéeybrt

ester PEG reagents in an_or%anics sol vents such.as 1
: gé&BeE)Chem}ﬂa-avnéﬁﬂﬁﬂaFoPW&HPdéceéwF) ,
su§%EEL8;98§%h§B%,S E@ahexgala%bggteuwﬁhmehOWbéa@res

ch ]
ereo tivate PEG esters may e elther nobno

rebfidotsondl uocohijngateldi fuddbironahivgrited eepsddesot the

whi ch are %gnnericicially avai l abl e from suppliers
ERt-aP%or NOF. In addition, branched

pol ¥f Hpsbienalk BEGen?S ricapublated iesise haveo bisznnideyoted

3- 6 hydroxysuccinimde or p - nitrophenyl ester

tonbhet bssddcs iogpeéi gecpndaalub tENCEEsar i F§Sc iddatles

cudl TBg PLESeRbYent 5Q0y . 422-427 (1996), Chou et al.,
Biochemistry, 13(2):222-245 (1974); Chou et al.,
Biochemistry, 113(2):211-222 (1974); Chou et al., Adv.
Enzymol. Relat. Areas Mol. Biol., 47:45-148 (1978); Chou

et al., Ann. Rev. Biochem., 47:251-276 and Chou et al.,

Biophys. J., 26:367-384 (1979). Moreover, computer

programs are currently available to assist with predicting

secondary structure.
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I n anot her enbodi nent of the process depicted in
Schene 5, in conjunction with any of the above or
whedosmumebodi ments, reactions with partially prOr/Es1084034976
pepti des such as 5c nay be conducted at a tenperature
of about 20 C to about 60 C with reaction tines
rangi ng from about 4 hourkl to about 10 days.
Preferably, reactions with partially protected
pepti des such as 5c as depicted in Schenme 5 can be
condddt etlont 1 ambehpdsabiir prefiiabdny 2ecCntiorabegtrusfute
oowt ction.ti ran fraom about .12 urs.to
ingbude SCEGS01RE o \BPERGY aflry, CPEdct PBAS wegRuct - Biol,
7(9?f§V@L§V pLObEest edspepli desasuchsasubeuas, daauotedshw
Schenme 5 can be conducted at a tenperature of about
(1386)1 0 AbvofidscappisieictBoWiei fEsakangiShg SEEm
b act rtially
2537 SPLs 10 TR0tk ac ot gl Bl BETGhRER A e 5
188am4belsondueped ; aGrﬁhekaeﬁpeaatur@rwnthNb&acWaad
mes ran from about 1 to _about 4 days Y
Scénotﬁéﬁlégbégﬁﬁeﬁt &QSFhé pPBEes EVRLHIELO %@ryhl§@ﬁ€ﬁ§
(s8e HBméoanHBQE' OB ‘Bli"e?zﬂléro‘c stipezahove or bel ow
enbodi nents, the renoval of the side chain protecting
gr oBpetadedspiddpad Cpmjsghéﬁé epiy dee aperdge 88t a

rature_of about t b 1S 1
deFéﬁ%?%XﬁSnéy Sgcﬁgr gfﬁe %R gh%oq%keg%ﬁgnégﬁgéht such
usasudi €bk thangaus @)@x’@@ts\éeelfo&bw&hhcﬁ%twel fanadrogmeet | C

acid (TFA)_ and 50% TFA vol une. Preferahl the acid
PeREdPgEeangy 8Fe SOPAFY @F@@% PERGHAIESa SPESHi d- v

5 e te I Fbhaut O
B R I T A e O
actEAiby val wieroMemel/prefier ativp) .t he aci d nedi at ed

protecting group renoval as depicted in Schene 5 can
be conducted at a tenperature of about O C to about 25

pefotYsieR al@%ﬁ‘t i5QY% 0F alReUibrdlHrTEAVRN ti@niiiidIude
——dichloronet hane. Mst preferably, the acid nedi ated

DPeproLiest COTPFLEHRT dRsy ACBSTGER Shewm Arschidhe D o 15~
b condu ted te .t [ n bo 9
S5y BnaSLS ai, SAD AR ot B0, o
Pohwlmhﬂmeshedmmhmgmé4 mrSGﬁEﬁ@o&JugaUaﬂupﬂpnmdﬁs\Mﬁlthe
any of .the above .or _be] ow enbodi nents, the duq%§N§
SHas

Pr&éﬁf”& dBVIER ESORe g 41 G BEFiOREY e RS

blHaL%o SInge 2GR ChY T8 t QfcHINse )l HheXdW@iRgELy of
chr omat ogr aphy or nenbrane dlaIyS|s More preferab

Bla c@meifratiesh visthitade oromiEs wordve s @erimdemal the
rp l'Isrelnftl %%t\rle%l%lto%c %m%l{%sen@‘c b.Leealésce%ne peptide sequence
selected from the group consisting of SEQ ID NOS: 5-60 and
derivatives thereof. More preferably, vehicle- or PEG-
conjugated peptides of the present invention comprise at

least one peptide sequence selected from the group

consisting of SEQ ID NOS: 27-41 and derivatives thereof.



either in conbination or sequentially to afford
purified conjugates of the present invention. In

wap@theo2enbodi ment of the process depicted i nPCOB2I0B4/034976

5, in conjunction with any of the above or bel ow
enbodi nents, the purification nethod may be conducted
nore than once . Derivati4®s~. Al so contenpl ated
herein are derivatives of the peptides and/or
conj ugat ed peptides of the present invention. Such
derivati ves niigbiier Bher Bradyiniainh®eptlidies ity,
absorption, biological half -life, and the |ike, of
the vehicle - or PEG conjugated peptides disclosed
rechp@EffectTheepagded noi eti es may al t er naterrileysedeney nat e
or attenuate any undesirable characteristic of the
pepti des andfiatincernj ugated pepti des di scl osed herein.
B2/Ek égpplear y-SB8OP-Notldr i vat i ves i ncligei& v & eivethe B§F  Fro
PEG- conj ugat ed, pgRptdkdes in which: 1 . The peptides
B2 amdisor confmgated)pepti de or Lo For ticofivt rerseof Ars
cyclic. For 8% anpl e, the peptide portion of a peptide
B2 AfH{@r congﬂég@tmch)pept [ demémyysb&rmdd biceehyt @e GRAL Ard
two or nodes- E%SEIKGI ne residues in the pensptl dPyI
pekcer) (B CHoEdu g cycl i ze bfr8|P§‘UIP‘F°| f& BoAg e
51 fhdagRideON. (SEEde Nmst)at Ions to referereesrOtiyl 18 ser pro
preparation of cyclized derivatives, see WO 00/ 24782.
Bl Ant-g&glsgepﬁﬁgg%D%dg)or vehi cl eLys oP[rg %&P&O&yuﬁatﬁg Pro
peptide is cross-linked or is rendered capabl e of
=2 gr'osist | i'FkRi Mgbt ween ol eBYF €87 PEO PYPeRE N €55 t HPate
ampentd.de PQEki@noed) a conj ugated Peptd de a@ymhbes@.r DTic
nodi fied to contain one Cys residue and thereb
B2 ZpPents f OFFh R it er ol ecul 89 i dFT e “Bofid trP“%F
anthidk@cMDI eQbtoesp 13:30) ONE o DER pz&@tpwyio bryGHO MR -p-P-nar

Bl/B nkages ( ept de bonds) is re | aced n .
e8Pt dyl F nﬁ?aNﬁellpExenpl ary rhon 2 pé ?%/pd fl nkages®
Bl art@oonGH - déeban|te) | - - O OFNRTe P]fo H*‘Ph@@p%?én%&f e,Pral

B1 nkdZmSdd| T QE@Mpde: {3 CH S(L@Zj L}NlR'Ar-L ,pral @A cly- d‘ﬂb@(e@) Niteli
Bipz CH -s y. amne, an pt

SRR R G BN KB i o | BUBTRLRY L oale S 2P
Bl RpPERHitnal SOyt Wi i¥e r esi dOemEs aTa Pé‘bﬁ}’m@]é(t“é’ﬁ Peptitte
Bl lafkagbhidiay (k@ Sulste) t ut ed wbdhbysa ANy tees Mnaly @erdevatntwe

B1 %tg'%qistaqgagl Ay, Nterm n@Lalgﬁ,r . A@tpwgngm%g dopcl yide

where Rl i's nonoal Derivati zati on
Bl RREFPBEf urEtR BBk BAgent s |4§a1a3§efIHP O Fys®e| °hki Ml

Bl kregonedi Cl(eso-wow;:vgat ed pept cighesar@rerd @l ply cpg ser bric
Bl Antagonist {(SEQ ID NO:20) 2-Nal Arg Pro Hyp Gly Cpg Ser  Dtic
Bl Antagonist (SEQ ID NO:21) Lys Arg Pro Hyp Gly Cpg Ser Dtic
Bl Antagonist (SEQ ID NO:22) DLysLys Arg Pro Hyp Gly Cpg Ser Dtic
Bl Antagonist (SEQ ID NO:23) Lys DOrn Arg Pro Hyp Gly Cpg Ser Dtic
Bl Antagonist (SEQ ID NO:24) Lys Cha Arg Pro Hyp Gly Cpg Ser Dtic
Bl Antagonist (SEQ ID NO:25) Lys Abu Arg Pro Hyp Gly Cpg Ser Dtic
Bl Antagonist {SEQ ID NO:26) Lys 2-Nal Arg Pro Hyp Gly Cpg Ser Dtic
Bl Antagonist (SEQ ID NO:43) B;b Lys Arg Pro Hyp Gly Cpg Ser Dtic
Bl Antagonist (SEQ ID NO:44) Ac g;b Lys Arg Pro Hyp Gly Cpg Ser Dtic
Bl Antagonist (SEQ ID NO:45) DOrnlLys Arg Pro Hyp Gly Cpg Ser Dtic
Bl Antagonist (SEQ ID NO:46) Ac DOrnlys Arg Pro Hyp Gly Cpg Ser Dtic

37pa '

Bl Antagonist (SEQ ID NO:47) 1 Lys Arg Pro Hyp Gly Cpg Sexr Dtic

Phe

Phe

Phe
Phe

Leu

Leu
Oic
Oic
Oic
Ile
Oic
Oic
Cpg
Igl
Cpg

Cpyg

Q

pg
Cpg
Cpg
Cpg
Cpg
Cpg
Cpg
Cpg
Cpg
Cpg
Cpg
Cpg
Cpg

Cpg

Cpg

Arg

Arg

Arg

Arg

Arg

Arg

Arg
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functional derivatives to a water -insol uble support
matrix or to other macronol ecul ar vehicles. Comonly
w@e®d/0e005s -1inking agents include, e.g., 1, PCT/US2004/034976
- bi s(di azoacetyl) - -phenyl ethane, glutaral dehyde,
N-hydr oxysucci ni m de esters, for exanple, esters with
4-azi dosalicylic acid, “hoélfﬁJbeunctl onal im doesters,
i ncl udi ng di succinim dyI esters such as 3,3 -
di t hi obi s(succi ni m dyl propi onate) , and bifuncti onal
mal ei m des such as bis -No- _maleinmdo - ,oc-tane .
Bl Dekdowati zidg ragenkts such as * et hyd Pro Byp Gly Cpg Ser Dtic  Cpg
BL Ln(tpgoﬁizst:dopggr}xll\l)) 49} t hi 0] ;pr?@T q\rg ro (%{L d ? tD)C,)J.c Cpg
activatabl e internedi at es t hat- ar € capa & 6f form ng
B BT HERISF nk SR AP RS hr esencersof*l| ighe=e APt @y rfat iSvel yric  Ceo
Bl pgaobisve wabep moisnsol ubl e natord 0es osuehd @s By ROYEFB-Nal Ile

1 Rrophde g&%;%qksg)Carbghydrﬂﬂﬁswgeg:&n g%ﬁgggye?plhxlk

substrate escribed in U S. Patent Nos
BL BtETio016;5%, R98:5108; 4, 200F" 6 RS AT O Rrosdy Phg fgr  D-B-NeT Il
Bl ZntZRBis440 (apeDeanoyed Af:ovoqmmyet eird omrmmlhzlpzlatsmon D-B-NaI Ile

Bl Q@Ed@@ﬂydf =R IB%IsgpsaCCha“ dg) GLOYRS BN, GADENT 0d kM 11e
ached to sites that are known

to be

Bt Arity%rélsf‘tl at 8> SP1°8s i n *5r ot s > Giffe Frél Y 2o 5P nRefghet e
Bl mltpgyeisacchari@es:5ar e att achednt grserd e LBy Ser D-p-Nal Ile
Bl &l’&ﬁg%aﬁt ne ééEErtb)Norsasl dug@EJI whizhe 2 |Olc,nk1%dG19|§th;er o-paa zie

Q%gsrl es are attached to_asparagine residues
= gk en the EFeIDﬁqgrS?) of the sedienced’ P c,g&éphz “Ber /DTLﬁr, t
Bl W’?éﬁOéiSAaa (Farfrpe:eany arficno ae#d Ae%@e’p?mp?lelﬁhﬁéer ARP-Nag 1le

preferably one of the nineteen naturally occurring

vefbA8saCi dfeOther bhanipiaki Be. wlbe sbrushuresdls N
il—r-rrlrg andeo 't nked 0|ll gosacchgrl des and the seugsar °a
moiesu@laeShﬁoupdevaneacﬂegypéaanendahﬁépennncmasteﬁpéladff—

‘ t.hat d bot
11 B el Rof P ETED: Y Ry B pCgE T e - OB -

inagkdles Bhallbgiagildatsivsiyl b bhehkebfenali o @eiptueicdfor
both N -1inked and O-I|inked oligosacchari des and, by

profeine oVehislpeguspliulchar §Be FRPLESH €f AbedPbresent
lmgéﬂg%h' 8? ti%nmﬁ %V%Béy%?tte%nge%gﬁ\g&% PeRLl

Ssite be i ncorporated int "nker” of "t he
Pubéhcatéoacwojega0§d45eptheh df heeecbyvéntoaporaiekl by

ites further | ated b ynt hetic or s
reRCLRRRBL LD BRBLEUGRed b dunarh trE Bt Tegthy Svalllbie
topeﬁgbel §kh’.@§!bfi' ¢atl LABSak-RCI Ude Rydr e¥ykakicon fofhe

proline and |ysine, phosphorylation of hydroxyl groups

pregesér ynvgnttlhneonylefeémedu@@hl@%ﬁ@atlmﬁfUdfe t Ipalts girfeymot
151805 0 BLSL AR SLDAL AL g ol ph e o
pom?ayGSO&Qbebgyﬂéﬁeglycol polypropyleneglycols and
oxides, polymethylpropyleneglycol, polyvhydroxy-
propyleneoxide, straight-chain and branched-chain
polypropyleneglycols and derivatives thereof,
polyethyleneglycol and polypropyleneglycol and the
monomethyl ethers, monocetyl ethers, mono-n-butyl ethers,

mono-t-butylethers and monooleyl ethers thereof, esters of

polyalkyleneglycols with carboxylic acids and dehydration
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Proteins: Structure and Ml ecul e Properties, W. H.

Freeman & Co., San Franci sco, pages 79- 86 (1983)).
whpioes$200t herw se di scl osed herein, the synt heBCBHUS$004/034976

pepti des and/ or conjugated peptides descri bed herein,

i ncl udi ng preparation of fpropriate amno acid

derivatives, their activat4on and coupling to form

pepti des and met hods f or purification of peptides and

determ nation of their purity are included in the
cogéﬁesatibadproﬂulcnsvvbédgheopowptlk&ée@ﬁeﬁwmlys wigh

eneral L.y scrlb uben_ - der
an@RR8" Ak ot R RoTvor By B B BRE pol LYY o
desol/HtioBsphaseesy¥nt hesis. (vEﬁ&l@W&b&&d@n}é}} t Igblwzjr@l
phase net hod, suitable techniques are_also well known
alephphe RPLY 4NATVhCPGEE2ER)se tHEsCPPREAT™ER RO f(vamy L

acEpsM: Rl mge&' Q%OF@ p%%gv g&o&lé%}%%@ s 8@1@,

Panayotis editors el d
(vSnylmgtﬂgﬂoxazsﬁ;dpageaﬂﬁA@o@ygaﬁﬁnyDavw$h@ﬂ &ther),

po@YZChe éh3%96gﬁ§o %gﬁygmﬁﬁggggﬁéggﬁaélﬁéglg88yntheS|s

polF868)oxleBhyRake At cMy128e841p6183ackylBrElded and The
Proteins (3d edition), Volume 2 , pages_ 105-253

pouém@):hagmrlerﬂllél@éoﬁnét ofher sRddeEoteltheTErir @Oly (N, N-
dlﬁ%%ﬁpggerY%# Rt pﬁggﬁ %%%pr%ﬁ?l%%%@@%ml Ch?ﬂ;

ptide synthesis I'd "be ab
actaasydbhesiyZentikde ) desdr pbég NEQEEdesu@pmathammyiamlde,
sol uti on_nmnet y _manual_,or auto ic S |d phase
anophBas N SRS SPRLRaL T, Gindhs:
t echpiueplet FaKichg iAdievitdeal rReplirdes tbl%c@ﬁ%%ézfce of
its cost-effectiveness. Pharmaceutical Conpositions In

atGadpessl oneTehjrdeerdf)i pkénched &losé @p@s\nnmméé’clhéd@ker
of u5|n h e a Si n .t |

mofeH? B0 ol AHTREC i r <RI Ll DA, TIRE hac

1stbevauémeny|&us@ﬂ ttoeat et idle Eﬂﬂamﬂa@an$ﬂﬂuiﬂnﬂﬂhe

(i ncludin but not limted to, infla n and
C°§§§6§|Qteghﬁy§€F§@&§sF&Vﬁﬁ&lgpho@yﬁF' fﬁﬁ”%%ﬁh
coﬁ %t\é%h' Cleee GRAlekgaled a%e@téﬂ%do&letﬂ@ﬂ nvest Ie%n

have therapeutic val'ue for the prevention or
motfee@trwéﬁxrr@‘d Me&ne,nclpaucwmltlct@rt@st ieoms1 lasisrediette PBA t h

ﬁr gﬁ |ated4%$ activation, including, but not
molerilsy 65 dFARSH ESFSIA syndrone, di abetes, toxins
and reke RRihief1aRy orS eplE-¢ oshiuktat s tdeliddSesnigRitbi fically

-vascul ar and non -vascul ar. syndrones, gener al o
dipRTLPSRFAOT0 e EARERCEt Setieieu MRy Pisddabidy maslistied

w19%%ﬁa%%Eh@%?f%ns @H@g?ﬁ #E?fg (v SALeTFFined

nmrat ory eye di sor mmatory or unstabl e
suplraddero form an analog 1n accordance with the

invention, provided that antagonism of Bl is substantially
maintained.

As between the vehicle- or PEG-conjugated peptides of
the present invention and analogs thereof, it is
preferable that no more than three non-terminal residues
in the (P) region are different. More preferably, analogs

contemplated by the present invention include molecules
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di sorders, psoriasis, skin conplaints wth
i nfl ammat ory conponents, sunburn, carditis,
w0 pdosamoeet ory bowel disease, dermatitis, myosi PCBEUS2004/034976

neuritis, collagen vascul ar di seases, chronic
i nflammatory conditions, epithelial tissue damage or
dysfunction, herpes sinpﬂ%x? di abeti ¢ neuropat hy pain,
post -- 64 - herpetic neuralgia, causalgia,
synpat hetical ly maintained pain, , deaf erentation

witdy ngr arestwd emsiren sheiat ot tidnigine, m@%ﬁmps, or

de surglcal ai n, disturhances of V|scer ot Iééytﬁg (P)

fn%éﬁﬁQﬁﬁi Ib&ﬁ? |ﬁ %lna

reg4fe LH@rtH@g}é?ﬂ%lémlbldSBEdltﬂd}Sjugﬂ&ﬁ Qpépif:t‘tﬂéll of Sthe
asthma, allergic skin reactions, pruritis, vitili

DreagEner anlmg%rsttnrqﬂ nt AT AT of RIS 5, EhD| FHTILIGRSE rJrl'cE
se u'e(i'lecr atl q/ﬁeqyoad s LTS, S w&e@rpéﬂiﬁﬂ@@f

TS, e ihvention al so provi des Tor the use of
thed herqepit dasvandiar arshia| eon teomp Laeed dapebed dekeneot,

t he present vention f h revent on, Qr.tr
oa it e e h, e P 7 DAL TR TE | Shet Dok Toem
of;ﬁhé1oﬁnmdrértnnﬁseuu&tlvnumpdidi@ﬁwipn@ﬁ;n resul ting
fromanputati on or abscess, causal gia, denyelinating

di seases, trigem nal neuralgla cancer, chronic
Llnﬂexﬂuﬂliﬁw serokslinket ame pIed h?ﬁ@%@n%efﬁ¥%bEPe§

uLred i nmun ﬁef|0|en (
an%’ngl%h%]ﬁ%?%?’a% AFe e’ hea%c'il HsE rﬁcglrng&lclna)e I‘f:f)a&!‘s‘?z‘?
(sti8Asar hgnd M X egbbvastat ed B@ﬁeﬂmnbya$bularPsyﬁdrahéB,

tensi on headache, general |nflann$t|on reheitis, . g
(LY HoBioEP oL Y 5 ot 38 CHEDUbE - Bt SBRREHRPL L, Smino’ Acids

n rYpe 1
ll%ﬁsoﬁgggégﬁlnf anﬂa€ﬁ§@édﬁéﬁds) thammase M ¥€ from 1 to

unst abl e bladder di sorders,
9 ﬁmnm®a3c$dssk|Monenprefarsbhyth(thLanmaﬂ@ryp of from 1

opent s, carditis der Ay
ton% P17Q, 26H ?agﬂ e@%%%ug%? %mﬁggs d%h%%ﬁn¥8§égkéd
fréﬂftﬁ@“ﬁ%@ﬁﬂycﬂﬁgtfépn§ otaﬁkaﬂngtamynpaanlded In an
associ at ed hyperal gesia and al | odyni a, neur,op athlg £
evgalmoaﬁdpagﬁgéraﬂeﬁmh9éémﬁﬂée§h§ n8°aP| BByRPaaCids ©

eng! B08LLG, RCVEQRAENY, DALD: LRUSAKTLA cHUTBANGS! Lagkhne,

paln deaf erentation syn rones, asth m,
al@hiﬁéglprbhhnetlSrgbpnhhelaabatagsne da&agemene, and

dysfuncti on, herpes
1Yﬁéﬂ?algEHeHdWQFErBEﬁgﬁgggiyvi§CBF§FR§¥ﬂ E y atﬁs made
uprgfphrﬁ596¥1tgeeftQﬂihaaéﬁmdga%héﬁla&%sbtéahc@ﬂly

vascul ar “regi ons, wounds, burns, allergic_skin

unheadEMeds SpchraslglyvnnEIagé aééﬁéﬁ&l inked by a
L
poly(Gly)Lg, particularly (Gly)s (SEQ ID NO:100), (Gly)s
(SEQ ID NO:101) and (Gly); (SEQ ID NO:102), as well as

poly (Gly-Ala),., and poly(Ala)i-g. Other specific examples
of peptidyl linkers include (Gly)sLys (SEQ ID NO:103), and
(Gly)sLysArg (SEQ ID NO:104). Other combinations of Gly
and Ala are also preferred. To explain the above
nomenclature, for example, (Gly)sLys means Gly-Gly-Gly-Gly-
Gly-Lys. A peptidyl linker may contain a N-terminal
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Accordingly, the present invention also relates to the
use of one or nore of the peptides and/or vehicle
wO0 ecwsjoumat ed peptides of the present inventi onPCTUSI04/034976
manuf acture of a medi canent for the treatnent of a
di sorder such as acute pain, dental pain, back pain,
| ower back pain, lewa(ﬁﬁtTauna, surgi cal pain, pain
resulting fromanputation or abscess, causal gia,
denyel i nating di seases, trigem nal neural gia, cancer,
cyshebtnéc ahobhekiShiOQtrokenuthabahﬁiepébn spnduga&ion
Q?abeteﬁ gcqu ed i mmune deflﬁ ﬁnc ndr% g DR-
with 2 o%PRECARd chelBt RePapy S g8ReraF “REGSEHE™ &h
tefhPhal NeysekilisbebrhBafaePsreimsedesyaseyl at- amtderon -
-vascul ar syndrones, tension headache, genera
amipe+ aRRAREER1C&r PRI Bt PBLNPHREARBRELHLOGaBOd St UFET,
coRSHEGRLLAT LE! St bOh ATTEY BE¥oBRVELELEOLIO B ocot e,

anmatory eye di sorders "ammat ory or unstab
fuhtaﬂdaaldzedr@ehsclpsor|aseatmehtnoéonpbannu$1wﬂtB—

subenl ereclngBIPE, SATHEE, (RPL, TeorEHgEN VRCCERAFSIon of

a gé €§§63w1€ﬂrﬁaaélhﬂﬁbagﬁﬁﬁgéfeao@@Gt'%ﬁ%h excess base
| ammat ory pain and associ ated hy eralge3|a and

coavendynthe AegsopaebiLle gapﬁlaﬁ@légsééd&p dto the
Ll od | ngurgnat hy pain,
v ERELPLERTAD, B0GTL) ROKPL Ay ook ynuoe
thﬂeﬁbtghemhﬁbkencaybdkamﬁae a&khnaldalBem@Me nhi.niti s,
epithelial tissue dam e or dy cti her pes
21§ PRpPERvaRYst CORBRBELPL HoaPal gri I e AP Eod of
104bSEeE a1 BBl PREkY Rk theSPhEaLBEY L1880 HOMERANYe, AL)
gastrointestinal or vascul ar regions, wounds, bur ns,
magl ber geedsifior chavbseiscti®® copudiation wist |d|epg@ted in
s ﬂenera% % %F oi ntestinal disorders, colitis, gastric
<BFREFati 6% duodenal ul cers, and bronchial disorders .
As used herein, "treatnment" or "treating" is an
approach for obtaining beneficial or desired clinica
results. For purposes of this invention, beneficial or
desired clinical results include, but are not limted
to, one or nore of the follow ng: inprovenment or
al l eviation of any aspect of pain and/or inflanmation,
i ncludi ng acute, chronic, inflammtory, neuropathic,
or post -surgical pain. For purposes of this
i nvention, beneficial or desired clinical results
i nclude, but are not limted to, one or nore of the
follow ng: including | essening severity, alleviation
of one or nore synptons associated with pain and/or
i nflammati on including any aspect of pain and/or
i nfl ammati on (such as shortening duration of pain
and/ or inflammation, and/or reduction of pain
sensitivity or sensation)



Such pharmaceuti cal conpositions or nedi canents may be
for admnistration by injection, or for oral,

weeiososaey, nasal, transdermal or other fornms PET/US2004/034976
adm nistration. In general, the invention enconpasses
phar maceuti cal conpositions conprising effective
amounts of at |east one pkEbtide and/or at |east one
vehi cl e -conjugated peptide of the invention (in
anounts effective to prevent, aneliorate, or abolish
pain or any of the othersCHEEME &l conditions provided
herein) together with gharnaceutically acceptable

di l uents, excipients, eservat i |V§%solubilizers,
nts yang/ or . GeRd
F@%ﬂ% %%bf%ﬁﬁ*ﬁ%% g nts of Vari Linkef f dr—— Peptide

content (e.g., T -HO, dcetate, ph¥sphate), pH and
ionic strength; additives such as detergents and
solubilizing agents (e.g., Tween 80, Pol ysorbate 80),
anti -oxidants (e.g.,- 67 - asgorbic acid, sodium
nmetabi sulfite) preservatives (e.g., Thinerosol,
benzyl al cohol) and bul ki ng suljstances (e.g., |actose,
mannitol) ; incorporation of the material into
particul ate preparations of polyneric vehicle
-conjugated peptides such ®s polylactic acid,

pol CO|IC etc. or/imto |liposonmes. Hyal uronic
am%ﬁgﬂéyzcﬂ@ H&Q&G“*“E‘d“ gy have the effect of
pronoti ng sustalned duratiof in jthe circulation. Such

conposi tions may further iﬁ?l&&&M>%J#{E$%iZj§L_s%&hg,
stability, rate of in vivo relee@e, an of g
vivo cl earance of the vehicl ac-cdOnjugat ed pepti des of
the present invention. See, for, exanple, Rem ngton's
Phar maceuti cal Sciences, 18th Edition., Mck
Publ i shing Co., Easton, PA, pages 1435 -1712 (1990) ,
whi ch is herein incorporated by| reference. The
conpositions may be prepared in liquid form or as a
dried powder (such as |yophilized fornm) . |nplantable
sust ai ned rel ease fornul ati ons are al so contenpl at ed,
as are transdermal fornul ations. Cbal dosage forms .

Contenpl ated for use herein ard)o S0 --sag
forms, which are describedfge gﬁhl I yN*ﬂS@Pﬁﬂe
Re s, above, which i1s
heEE?%hQﬁégﬁg ?2?@ By r@*erenc Sol i d dosage forns

i ncl ude tablets capsules, pills, troches or |ozenges,
cachets or peIIets. Al so, IlposUhaI or proteinoid
encapsul ation nay be used to fornul ate the present
conpositions (such as, for exanple, the proteinoid

m crospheres reported in U S. Patent No. 4,925,673).
Li posonmal encapsul ati on nmay be used, and the |iposones
may be derivatized with various polyners (see, for
exanpl e,




U S. Patent No. 5,013,556). A description of possible

solid dosage fornms is given in Chapter 10 of Marshall
waK2005/08827 Modern Pharmaceutics, edited by G .P&/US2004/034976

Banker and . T . Rhodes (1979), herein incorporated by

reference. In general, the fornmulation will include a

vehi cl e -conj ugat ed peptrﬂ%'bf the invention, as well

as inert ingredients which allow for protection

agai nst the stomach environnent and rel ease of the

vehi cl e -conjugat ed pept§ahene 2 he intestine. Al so

specifically cgntenplated are oraH dosage forns of the

i nventive.pe t8des / or vehiq&ﬁy%ﬁpnonated peptide
BRSPS PR TATS Pgard, | 1 CLeSbarimehe) pepPinss
and/ or vehicle -conjugated pepti #d§ may i Y
nodi fied so that 2aral delivery is effi&acious. It is

al so possible to use a salt ofJa nodi fied aliphatic

ami no acid, such as sodiumN - [(8- [2- hydroxybenzoyl ]
am no) caprylate (SNAC) , as afcarrier to enhance
absorption of the vehicle -conjugated peptides of the
invention. See U. S. Patent No. 5,792,451, entitled
"Oral Drug Delivery Cbnpositign and Met hods". The
pepti des and/ or vehicle -conjygated peptides of the

i nvention can b%ﬁPﬁEFﬁégﬁmﬂﬁL¥h§?:ornulation as fine
multi -particulates in 4he for f Ogranul es or pelle
of a particle size about one r‘néq2 z/rlhsm
formul ati on of the material forHeapsul € adm nistratron
could also be as a powder, as lightly conpressed

pl ugs, or even as tablets. The {therapeutic could be
prepared by conpression. Colorants and fl avoring
agents may all be included. For| exanple, the peptide
and/ or vehicle -conjugated peptjide or any derivative
thereof may be fornmulated (gych as by |iposone or

m crosphere encapsul ation) and,then further contained

within an edi bl e product, (csumb,u\ﬁ gerat
beverage containi ng col or gnt,§ E ?'mﬁeﬁﬁc S
69 - One may:“@idHefeC)ofHFir¢rease the vol une of the
pepti de and/ or vehicle -conjugated peptide of the
invention with an inert material. These diluents could
i ncl ude carbohydrates, especially, mannitol, -1actose,
anhydrous | actose, cellul ose, sucrose, nodified
dextrans and starch. Certain inorganic salts may al so
be used as fillers, including calciumtriphosphate,
magnesi um car bonate and sodi um chl ori de. Sone
commercially available diluents are Fast -Fl o, Endex,
STA - Rx 1500, Entonpress and Avi cel |

o
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Di sintegrants may be included in the fornul ation of

the therapeutic into a solid dosage form WMaterials
wais@d/oa2di si ntegrants include, but are not | iPECT/ER000034976

starch, including the comercially avail able

di si nt egrant based on starch, Explotab. Sodi um starch

gl ycol ate, Amberlite, sodi%um carboxynet hyl cel | ul ose,

ul tranyl opectin, sodium al ginate, gelatin, orange

peel , acid carboxynethyl cellul ose, natural sponge and

bentonite may al so be uskthemd&n@® her form of the

di sintegrants are the insol ubl gqcationi c exchange

resins . Powdered @uns may bﬁ*“%gﬁ as disintegrants

angd,cagnoh ol IHsGH a0 ese can Iy NE| FOpITS

such as agar, Karaya or tragacdsNh. AT Qr1 acrg—amag

its sodium sal t3.are al so useful as di-si ntegrants.

Bi nders may be used to hold {he conmponents of the

pharmaceuti cal conposition together to forma hard

tablet, and they include mate¢rials fromnatura

products such as acacia, tragacanth, starch and

gelatin. Ohers include nmethyl cellul ose (MC), ethyl

cellul ose (EC) and carboxyget hyl cellul ose (CMV)

Pol yvi nyl rrol i dor P and hydroxypropylnethyl
cel |l ul ose %ﬁBC CH%%Bﬁﬁgﬁga%_bg used in al coholic
solutions to granulate the thérapeutic .- 70 - An anti
-frictional agent may be indtruned | r g atio
to prevent sticking during thﬁ?_,q‘oPLI lmﬁgzzrpraﬁﬁig—m
Lubricants nmay be used as a | ayer between the
therapeutic and the die wall, and the$® can incl ude,

but aabenBet phieFekedd QinkkeahisC aalktgd, NE1ediiigd d lSnker

magnesi um and cal ci_ym sal t pol yt et r af | uor oet hyl ene
COPP%FE}PQIPqEP& Xy M%Frdiﬁétﬁﬁﬁge8fﬁé and waxes.

(cSebnlrbesteinissascsaTay: @ESO Iibe N@sad 59 uthaas isodisummated
lauryl sulfate, magnesiumlauryl sulfate, polyethylene
togpbgceboyf $§@i§&§ehﬁﬁb€uﬁ§rPﬁ@?Eﬁﬁ??ugﬁ?bo§%#¥§&ﬁﬁ§%¥%¥’

a PRBO:aGhi dantert hat, Wkt ilsEP RO nt-hediew InreReddte such
of "t he vehicl e -conjugated peptide ur|n%_f%%rulat|on
asafd 6t 62&PE1r BaiPhRGE e MO LGGHLTy Cloipfe SOOI gt 452~
cud9e8d. cpYchyel ‘j(%bg.cﬂqﬁnk%g:UdgAﬁA%@ﬁdﬁAﬂA@ﬂAAKAGGﬁ) .
pyrogenic silica an ydrated silicoalumnate . To aid
di s2dltetrinart iofelvhe gpepin-terandhdr Metked econtevininmtad

e B P AELAIE ORI BE Ao 28R watt g RBnt- SHEReHE:

ylsurfast aphspMBy bNkLudeiareeni sudRt @69eNts (SHEN-aS(0) -,
sodium | auryl sulfate, dioctyl sodium .
wherein s = 2-20 could be used. These alkyl linkers may

further be substituted by any non-sterically hindering
group such as lower alkyl (e.g., Ci-Cs) lower acyl, halogen
(e.g., Cl, Br), CN, NH,, phenyl, etc. Exemplary non-
peptidyl linkers are the PEG linkers (shown below) :
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sul fosucci nate and di octyl sodium sul fonate. Cationic
detergents may be used and can i ncl ude benzal koni um
w@hdosiosxe7 or benzet honi um chl ori de. The |ist 0PCT/US2004/034976
pot enti al nonionic detergents that nmay be included in
the formulation as surfactants are | auromacrogol 400,
pol yoxyl 40 stearate, p-oXYethyl ene hydrogenat ed
castor oil 10, 50 and 60, glycerol nonostearate,
pol ysorbate 40, 60, 65 and 80, sucrose fatty acid
ester, methyl cellul ose and carboxynet hyl c@l | ul ose.
gThese surfactants may be present in the for

i ther _al one op_as a pixture jn diffgrent - 71
%Nmwﬂ?V&yﬂﬁfkkyfﬁéﬂgm{éaLyﬁﬁ %onto
enhgnce uptake of the peptides and/or vehicle
-conj ugated peptide. Additives potentially having this

property include various fatty acids, such as, for

i nstance, oleic acid, linoleic acid and |inolenic

acid. Controlled release formul ati on may be desirabl e.

The p i and/ or vehicle -conjugated peptide of the

inved?' n may be incorporated into an inerp matrix

whi ch its release by either diffusion ¢r |eaching
g mechan| sms, f8r exampl e, guns. Slowéy degefler atq ng

trite a MG oLporat ed t %
foﬂnulation, for exanple? alginateg or

pol ysacchari des. Another formof a controlled rel ease
of the peptide and/or vehicle -conjugated peptide of

whiReihn¥eRti aichs tBya iRt Radhased 08 the X8Sr weight

therapeutic system (Al za Corp.), 1.e., the drug is
ofedfPosed50A0akdepidpditmmsb| (&Dienpraferatloh 190 dws 500 kD

wat er .tqQ enter .and,push drug out  thrqugh single
n $Bur1 Logent RGeaaE P oo Rorte-prpecyl Lnknad fc
are@atings ahsolhavera dehayedanekease tef ffeein dAHiIRRRERES
delivery forns . Also contenplated herein is pul nonary

ing&hpy 8pfeonaBnghapFatesCréRedc 8RS on in accor dance
Wit Bt QﬁdEgYSHt,' 9@(%; %.%?Le@%@s‘ Qﬁﬁ%@/ gftt\é@gﬂre)ﬁ ietso the N-

-conj ugated pepti erivatirves there
tedelinaér edihe bhesklegsedf sadearhmbinnwaimiecsnigl ieig herd

trayverses_across the l,ung ithelial, lining tq the
rebpEEave, Fal SRLRr 6 L8 ZE0ng LE6 RSy Ry C Lo
ustabi wotyorl siBeh RRL eeULeS chkdbnaRy Bethelsplof Hu .t himgy,

regard include Adjei et a ., Pharma . Res., Volune 7,

ofphheslipkerssdepcgdbpd Abowe mpyabe uselermatthis) |
oo PRERIRCUAAER g RN B BRORRAISSAAA (10 eq e
maabdi avascheBhdimreealy, t¥obuge o3 theupebtikde antagonists
of the bradykinin Bl receptor as shown as SEQ ID.NOS:5—26
or SEQ ID NOS: 43-60 or directly to an amino acid residue
of a peptidyl linker that is covalently fused to any of
the peptide antagonists of the bradykinin Bl receptor as
shown as SEQ ID NOS:5-26 or 43-60.

It will be appreciated that, since the vehicle and/or
the target peptides may be multivalent, it is possible by

the process of the invention to produce a variety of

vehicle:peptide structures. By way of example, a univalent
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s . 143 -146 (1989) (endothelin - ); Hubbard et a .,
Annals Int. Med., Volunme 3, pages 206- 12 (1989) (a

WO a05/08209psin) ; Smith et a ., J . din. |nvesPCT/US2004/034976
Vol ume 84, pages 1145 -1146 (1989) ( -proteinase) ;
Cswein et a ., "Aerosolization of Proteins”, Proc .

Synp. Resp. Drug Delivery>}I5 Keystone, Col orado

(1990) (reconbi nant hunman growt h hornone); Debs et

al., J . Immunol., Volune 140, pages 3482 -3488 (1988)
vehiioler basdoa uglaamehunpépnedéowh31f@@bdﬁck aand iuU. S.

Pat ent No. 284, 656 (granulocyte col.ony stinul ati_ng
CORALPBER/ éoﬁ%é’ﬁﬂa?ﬁ?eaepéﬁ dgsenih 3t HeiyPder céfe@fl%may

fokﬂV@Bhbﬁﬁaééé @h@ﬂré?mr %R%ep%t%%h% ?%%qa@%\é' Yerr two
designeéd for the pul nonary delivery o her apeuti c

vebngaacmsletmesuwhngebatanbuvaﬂﬁnteuehQCﬁ@b@m¢t@ws
netgre dgsg |dnhalers3r ﬁnd i_nh Ieers,t al | o%lde
UNGKP R ar BSPant i arYt 8 PRESE EE’FFFSE A othe 4t PeEoms
enspeceki arexatnked eb eopnBGteakkhiaval mahleeyjevisees £
suitable for the practice of the invention are the
th?FaVéﬁﬁnﬁeHGPFEEPS raRufgefuited thg FRrresderodt |

cthEe sSbf g%ﬂhﬁdewkﬁﬁgﬂﬁkﬁkggﬁnépQﬁn al kinghyl %@ﬂbcaf

nanu actur by Mar quest i cal Products, Engl ewoo
moibtyrwuereahthghE®Fva1Ratepe@tddee ma&abecome encrusted

nufa I earch i angl e .Rark,
BB OfndePAE L RREE G S p0wdEE PRREGE
moﬂéﬁh!faécinblﬂ/eﬁab}é fhbgangnear pne Bedkehide YaospchuseiH sill
Al'l such devices require the use of fornul ations

reggtt bkl tbe eRE1UPEEENTERGCOr BRE hErePRSGeSEliltad of
fogﬁgk%;d‘é%mgmg&oﬁt¥ﬁg#:‘c‘1k$ &%@tugﬁb%gsp% “c %1%%‘& when
vatl e yp Y,

eerrva es thereo I call ation 1's
itspecttkdred tbefbymes&hpdevsteueﬂpkeye@u&hdamaﬂ 1

i_nvol ve the use of r.Qpri ate propel | ant naterial,
adfHEEs’ SE. VERIFLPORNFOPEPEIERY s OTekE) a.sgntbgvsa]%ms

veRREABE €8l FbemS pupehiuk : bBnt beeaprptPhar BReRdscalily will
acceptable carriers for these pul nonary conp03|t|ons

bej hehgdécéalbohydest psedathradnedealtaos, ofameittioated
veﬁxlitoahgtggpgsgé mg%g%ﬁorﬁu%%e%% gkkgned c%%reqﬁﬁﬁslons

ngred e of “usée in atrons may 1 ncl

theeRBEf BRBCtandoRARCL NBEU&ébcﬁﬁo&ynhﬁekl@r@ﬂéﬁﬂﬁmﬂﬁéﬁ
may be used. PEG may be used (even apart fron1|ts use
conﬁlaépn§at<ﬁyphgaﬁhéuﬁéﬁtlpale) tempexptine, Sfcrptss ) so as

toc¥8kﬁdgxb%6ﬁor@hbﬁ §§|Eﬁe @%%E%ﬁ%%%.%Q@dﬁ%kl%hﬁﬁ%hen to
derivati ves may al so be used. Am no aci ds may be used,
separhtasthe debuffibedf produati Grom thaddithieon repies ivge
productgoso%ﬁ rgggrg%%p%%hgltlons, proportions and
concentrations of the reagents can be obtained by
relatively simple trial-and-error experiments which are
within the ability of an ordinarily skilled artisan with
appropriate scaling-up as necessary. Purification and
separation of the products is similarly achieved by
conventional techniques well known to those sgkilled in the

art. However, as used in the specification and the

appended claims, the singular forms “a”, “an”, and “the”
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m crospheres, inclusion conpl exes, or other types of

carriers is contenplated. Fornul ations suitable for
w@e@soaxob7 a nebul i zer, either jet or ultrasoni BCT/YRm®N4/034976

will typically conprise the described peptide and/or

vehi cl e -conjugated peptide dissolved in water at a

concentration of about 0.22to 25 mlligrams (ng) of

bi ol ogically active agent per milliliter (m) of

solution. The fornulation may al so include a buffer
inghyde pluphe sefarchtsgupliss pbpt cdatsabidliezatliyon

a1 R OPE BN A% S3%Rbn: Bk PPt ge: ARE oD Podies®

vehmcméewenbugaméacpepnau@eanaggbﬁgatwoaroﬁaI@@Gproteln
caused by atom zation of the solution in formng the
CO%@P%@BPd PEBEAIPaPPEAGORSE LS &R LRSS REEENESS- @6s§uch
coh#l8heEsIBKICE tekngenepablyaCAIRLLEL o2 kilhent »
di vi ded powder containing the escrlbe pepti de and/ or
lnvéhdesereénragaeedOpepE|de mospemeehoda afprogeltient: of
h the. ai

engh LORL ROt RiaR: phSrouis 5Pr EhoBe, FhidaFons, (A8 art

orpWiDQSEecém%hkﬂéwﬁ ebleh@ﬁlupbﬁcaéaaﬂngathls
hydr ochl or of I uor ocar bon, a hydrofl uorocarbon, or a

SPRGHEHEREBOR, PREI 88 AETERchi or of | uor onet hane,
d te |
i L
mPEGemebéidebtabth shibacyantip bﬁcbede1§esbahdn

%ri gage aﬂd soya lecithin. Oeic 8f al so be
POLXRBPHF 8455 "8Ur P FERES1BEr ATH-AP0) 8RS GFS&ﬁgﬁéngFﬁgrun
infpREEBhREWABG FiFBRAlEENdEYI GetWblik 6eBBhksesa1finel Y The
di vided dry powder containing the described peptides

highdpetubdhiEyeot BEﬁyégbe@dpgﬁp@ﬁéésaaﬁdpnayp§p§@des and
gent ose it al.
oLBELIIE SolNLKD0-905E CrelD-281L8Ehoses BOEl Shoo 1n
wambrchaﬁachhmpateddthaeaﬁgu1eﬁttbﬁ pawdat sf merhbhe to
devi c to 90% by wei ght of the fornulation.

1a£5§aﬁcaéﬁlggP9uF59ﬁ§ anﬂbQHFlééFP§éP9 8f PEEvpeperde

peBPH485 aﬁh'ﬁkSteQHQJUg@ﬁéﬁe?@?é'dﬁé a§sehége here_a
contenpl ated. Nasal delivery allows the passage of the

noyept ipde- aquegusvehndnelonanﬁggathd pepnudssloh pliemPEG-

i nvention. | god stream d
ma R Ne i R HiRe T P uf e b TEepFofine, S8 PRévRepkides
haWihfotystBenaeeassityst or THepasi-kilopretekBerpeadugt ihn
t he Iung. Formul ati ons for nasal _
moderate to high yields of PEGylated peptides and
polypeptides and combines the Michael addition and
aminolysis into one-pot (Scheme 4). Both conditions
result in direct isolation of PEGylated peptides and

polypeptides through a precipitation.



delivery include those with dextran or cycl odextran.
Delivery via transport across other nucous nenbranes
w0 g00al0s02z0nt enpl at ed. Punp delivery . | n certBCTUS2004/034976
enbodi nents of the present invention, |ocalized
delivery of the peptides and/or- 75 - conjugated
peptides of the present~iT¥ention is contenplated for
treating or preventing Bl nediated di sorders. One
nmet hod of | ocalized delivery contenplated by the
invention is injection of the agent at a local site at
whi ch the agent acts . t her thod for l|ocalized
del i very includes insert éhfﬂfc:theter to direct the
drug(s) to the desired body gite, and using a punp to
i npel a drug(s) through the theter. ternally worn
drug punpiscoesEhowFHNH-eaHCH FI e T eptantghecat het er
are well known to those skilfed inHRe art. Yet
anot her nethod for l|ocalized delivery includes

i mpl ant abl e d;:g/delivery devi ces. | nplantable punps
| 8p

havie@rb ed5°dSvid ed to address the di sadvant ages of
techni ques th use external punp and catheter systens
are are well - known to those skilled in\the art.

| mpl ant abl e drug delQ very punps of en_inc_uqﬁmgHﬂ%y034h
LESELMQ lonf RSt anLRg t he dyug, an|inj ect \omyBQEk, 4O
enabl'e i njection of §h\ﬂt@? $te ar ati ons agarifivesdnl
removal of old drug @t regul PePfit%er val s fhom the

reservoir, and optionally a cathetgr for de|ivering
he drug to the desired site. Preferred inplantable
deviices include, but are not limted to, the Duros

| | 3iHasd Ak, o8 poration, Muntain View, @A) , the

SyncteMedt 1r 11 | nfusion %ysten1(hbdtronl ~ ! nc.,
M néiﬁéﬁf&iﬂgamﬁnd the | i REOCHAHPCIOREP PO ,\i
al tlerhatively) , the present invention promidé% I NH-Peptide

pepti des and/ or conjugated peptides for use in 'ty of
thd vari ous sl ow or sustained rel ease formul ati ons or

mcroparticle fornulations greyiqusly mentioned
her ei nabove and/ or knomm/TpB%hb skilled artisan.- 7 6

Ho'|98ﬁ?9$s o %nggij sTof the pepti des and/ or
BT YAt Ba Septia L of tfe i nvention to be
adm ni stered nay be determ ned through procedures well
known to those in the art which address such
par anekabshas keimboddimealt bl thel precdsiso@epilcaleid iity,
and toxicity. In preferred _enbodi nents, an effective
Sche®&ge / r aRgEORS VASTE PR Wé&hb?nﬁn@fs%ﬂq EPAF (e Pelow

emi:\l%é%i“rﬂﬁleﬂ%é‘ fle@maneut i(feok) MhlF Beanduibd ity ¥ YAites o
solvent comprising one or more of the following solvents:
methanol, ethanol, isopropyl alcohol, n-propanol, n-
butanol, dichloromethane (DCM), acetonitrile (AcN),
tetrahydrofuran (THF), dimethylformamide (DMF),
dimethylacetamide (DMAc), and N-methylpyrrolidone (NMP).
In another embodiment of the process depicted in
Scheme 4, in conjunction with any of the above or below

embodiments, TBME may be substituted with a solvent
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known to those skilled in the art. For exanple, in
vitro cell culture assays, such as the exenplary
wa@swapoeescri bed in Exanpl e 6 bel ow wi ||l provPCBEUSRDH034976
fromwhich one skilled in the art may readily
determ ne the nmean inhibitory concentration (1C) or
nmean effective concentrét?%n‘(EC) of the peptide or
t he conjugated peptide necessary to bl ock sone anobunt
of Bl induced activity (e.g., 50% 1C50; or 90% I C90)
comppieproaraedorsesossn ofhéhebd od dlowdned sioy vierg sski |diethyl
in_the t -usin ha oki neti.c data from.one.or nore
SERSHr i e AN mar CRBABreC Rirth A0% AE SYEREPIry SCHeT
pharfeeakitheti emdbatiamdRsCbiftb@tiel Procamel ecpictes] aw,
so that a m ni num pl asma concentrati on of the peptide
Schemghtai hBd CRRDERCTE oBgWaltht §1yr odx E8&dePe or below
Lned ue. 1 The d gl ' Ve
T or {raariag (he noorucy o sacs o e el B
cowduktlea det ar mengdrayutdee oFt LBRGILNQGOPOYEbCABButL 60°C.
consi dering various factors which nodify the action of
Prefierapéliti €a§EAPE, 1lduel derigsedgdn &6 én casodpe
i.ght . sex_and diet of the patient,.Lhe severity.g
cofRLSEBRARE: B CHEPRG ScTes: 88, BEPHE OP"GaRPnrbErh: PO
MozBdpetiierabliNi eakckachonsy. a@e@%?éldt)éd e dddne 4 can
regl men should be in the range of 1.0-10000 nicrograms
be( nghdottebeapept tedmpamdiareveli abeutcdBOgabedbpept LEEC.
r kil ogr (kg) of ,body weight, preferably_ 1.0-1000
M°§§ BEFfE%ng&angSPCE&QQ i Gt ISRAG CROs L p PEhEMSp 1Yy can
belcBndtBrBE REr rbbhogtameetchody weight.- 7 7 -
Conbi nation Therapy . I'n another aspect, the present
i nvént ppatheel eabsdamenthod tbe presgeissg demictad drher
di,ment s : i .ng) .pai ngd/-or_.i_nf tion, -or
s hart: SaR st B2 Seq e Fhoe or berdl
embotimahten, reafptibsi 03¢ adndepsteedndnaschementd afay be
pepti de and/ or conjugated peptide of the present
copdvuenefloptandtenperatrreobfanbNgAl BO°Theot abaut NEATEDY!
refers.to a naon.-steroidal, anti i.nflangmtaory conpound.
ProREERRI L 8o anbaRt € afd FEPLGESB ‘PPt EECart SGENTE
coRBAELEACAR] HORERSPERLIEE o2NERBARI Sho@nds NSALL: My .
vary. |In sone enbodi nents, enough of the peptide(s)
Moagadpoefevapligat edapepbindé( s pswikpibéeddninniSshemed 4s@an
as to allow reduction of the normal dose of NSAID o
be ggufregetlodEf peteMPRESSHEE @EgPEEUST 39aF nterabout 45°C.
Lpf I a ' 1.08. odi eno
Mo R E P ALY ) Tanaar oo (Dat ol SEety g Sy el RO el
bepresdnttedvent ronmwickinpleeaadmieni stered so as to al |l ow

reducti on of the. naormal dose of NSAID required to,
efféEtaPﬂEg§£n€mHQ F@§n8f°%aF CoPTPHREFE iGked in

ScABRki @7 at hoRchyuaktheastyiaRodhyS¥r 2hd adsk akputch®W
at | east about 20% at

embodiments, the precipitation reaction as depicted in

Scheme 4 may be conducted for at least 10 minutes. More

preferably, the precipitation reaction as depicted in

Scheme 4 may be conducted for at least 60 minutes. Most

preferably, the precipitation reaction as depicted in

Scheme 4 is conducted for about 60 minutes.
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| east about 30% at |east about 40% at |east about

50% at | east about 60% at |east about 70% at | east
wW@b@man4®O%, or at | east about 90% or nore. ThPGI/US2004/034976

reduction may be reflected in terns of anount

adm ni stered at a given adm ni strati on and/or anount

adnmi ni stered over a giverbperiod of tine (reduced

frequency) . In another aspect, the invention provides

met hods for enhanci ng NSAID pain or inflanmmation

t r eahnanbtrherPembbagmadi BIfS el moa:resef degtiicredansunt

of an NSAID in conjunctign. with an e i ve anouynt  of
SchempPedst 18nEOPEHRFEe CBNHAGH éPYIeésF é o &§a§§&
emﬂgeﬂbgﬁtgf the presept ¢! %&%ﬂtlgalté%tQ%%d RelEidh

adm ni stfation in conjunction® is also meant to

puenforpasonampactiounsbanbe wh@d@pme@nHN$A|Dhmqumce

pept.i de- d/.or conj ug epti de of .t

pre EnPHOEOSEtFQﬁOQ&QeQ %% g# cesgniégﬁéélve
ScheRent, thaﬁohljdh\éltddﬁ| witAdBingi @tfr ahiecoRbiovre or below

conjunctlon as used herein, conprises sinultaneous

empaRLAESLFat EBR BRHELOP1AAFHLANS BRSY O8N PR i rrdion
rebb TS AL NS EBLLARLL &B@eu@i"ltaho?) RSO enconpasses
mnistration as a co-fornulation e., the peptide
andPamtaaﬁﬂygatedepepdi@epaﬁdeheameegsmEquahiﬁ|uaeﬁmw
NSAI re pr sent ned) n t he i tion)
reBAARGE GOH HTSE SEFONCRY SophFBYe SCAMIO FALIREL YA
modhgieestoed biiakpkbe rpepkidessbrapdl9rueetidgalieheptides.
peptide(s) of the present invention and at | east one
ThRSRFPLESH1BE FHRVRPS BELedHOVECS farantthgoFlFy conjugates
us&ﬁ qggggbgisﬂg8{§ pk?%%%%@bﬁ me%ﬁo%éa%@fa khown by those
conj ugated peptide of the present 1 nvention may b8
skadiredi shetkd weekby, pmbthdeasyNSAbllean martlally

adm ni st er ed re fre i s understqod that
DrOREChER: PABLACHnaPSE LR dok G iSopPRIGCar 'GP Y b
pr@bﬁ%@@tub@ﬁ@nbkgﬂoéeﬁaﬂh%rugéb@lﬁﬁnsQ%d@@@ﬂ@éWﬁgﬂyjknown
using the sane route of adm nistration or different
tor pgreonsf shdaledsinathen aré;n@ft reptdidef svarhegdsi.ng An

12§ TRt URRTR Al B UGB BB e Lo

papaialoy pebkameti @ﬁpt'{ﬁér ahaagomm;taw heve aﬁmﬂglnm
the inventi on prOV|des net hods for treating, redu0|ng
Bli hEergeheE of, AFRIFLEE A§ SFUEBE Qel afiRdObfe in which
518V EhARAP A BksPLAGLES 8KOR @bsPRieN RRYLYa iR HERHLN
In an 1 ndividual, said nethods conpri Sing
praﬂarﬂdsﬁepmngeadléWfewau&abémo@mﬁh@goaalﬂ@a$KQMa£ted
b tide_and/or, at | east one conjugated peptide of the
a%ﬁ s8RETPnFEATPon in conjunction with an effective
amount of at | east one NSAID. Such nethods include
treating or preventing any pain and/or inflammtion of
any etiology, including pain
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and/ or inflammati on where the use of an NSAID is
generally prescribed. Such nethods are al so suitable

WO o058t i ng or- 7 9 - preventing any condi tiPCI/082004/034976

di sorder previously nentioned herei nabove or

her ei nbel ow as bei ng nedi ated by or associated with Bl
activation. In sone enbodirents, the pai n and/ or

i nflammation is post-surgical pain. In sone

enbodi nents, the pain and/or inflammtion is

associ ated with burns or wounds. In other enbodi nents,
the pain and/or inflammtion is associated wth
rheumatoid arthritis. In other enbodi nents, the pain
and/or inflammtion i s assgehaimedswi th osteoarthritis.
In other enbodi nents, the pain and/or inflamuation is
associ ated with post -herpetic neuralgia In sone

enbodi ngnsc the NSAID is sel ected,fgam the group
BodHRASSiADQ f aspirin, f)ﬁrbet omi no upr of en,

[ ndorret hagi 1$m|:iNo roslx f nac

ket og) rofe aci d

rrecIT)‘f en&ni ¢ a?cPac hL\dT°i9h7“§%ﬂ'm'deRuﬁ<e | sal pi roxi m

sudoxi cam i soxi cam celecoxib, rofe | b DUP - 697,

flosulide, neloxicam 6nmethoxy - 2 nap %yl acetic
acid, -966, nabunetone, ninesulide, NS-398 SC- 5766,

SC58215, T-614, or combi nati onsNEEEArAAERafAdg-AfpwAs-OH

fol l owi ng Exanpl es are present é%%Preriding st rati ve
purposes only and are Mdgoci nt gnded, nor should they be

construed, as limt bhe invention in any nmanner.

Those skilled inng 2HArg-B Ve BABALeAAgE -AA10-OH
nodi fi cati ons and vafPl ions of the conpounds

di scl osed herein can ¥ de wthout violating the

spirit or scope of the pNeBent| i nvention. Conmpounds
accdrdé HtQHCLhe i nvention can é_%/(nt hesi zed
ol ['owi ng net hods It

ac BF'zPr or m)eoftheﬁE i .
sh Hh‘% @'&;hat the generjal procedures are shown
|

as 4q1,t;35|ee|g@ ation of conpounds havi ng
unSpeci em stiyg. However, such procedures
are- 80 - generally a cable to those conmpounds of a
speci fic stereochminy Nilo-ArgWiAQ-ABs-AAAA-AAAAG -AA1-OH
st ereocheni stry about! @g up is (S) or (R. n

addi ti on, the conpounds %fia%j ng one stereochenistry

(e.g., (R)) can often be utwii zed to produce those
havi ng opposite stereochem stry (i.e., (S)) using well
-known net hods, for exanple, by inversion. Exanple 1:

W%Q@Ehél@ﬁ}dpg%b@téat FePm@f oBl BfCEEREGLNRER! tp@g)tldes
ant agoni st s and PEG Conj ugated Bl Receptfor Pepti

sught agohhete. 1VatedugnpEpbilg¢es dFSEDQhED N@EnbI-618 ) weey be
con¥352€%hzgo PEG moieties using similar methods.

In one embodiment of the process depicted in Scheme

5, amine side chains of the partially protected peptides

5¢ are masked by tert-butylcarbamoyl (Boc) moieties and

the resulting peptides are reacted with any of the

previously described PEG aldehydes in an organics solvents

such as 1,2-dichloroethane (DCE), N,N-dimethyl

formamide (DMF) or mixtures thereof. The formation of the
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usi ng synthesis techniques well -known in the art. A
preferred nethod of synthesizing various peptides of
w0 b@sioseent i on uses a FMOC strategy w th car boRPCT/DE20e4/034976
activation as described below. Part 1 : D ssolve Fnoc
-amno acid to resin using carbodiimde chemstry.
Fnoc -amino acid (3- 4 =duival ent) was dissolved in
dry DCM NWMP m xture (NMP or DMF was used to aid
conpl ete dissolution) . A solution of
inNehyddorykedmitiei azgl be( HCBeLlesatredetpyi taleeriddic iam rd a
acid) in NWP was added to the am no acid solution. A
debyHyeitéAdoRINNE 'sughc el obexyleredc 4rhoupl atdéag Deteves .
ane Lval e ' acl in tQ.the
g T I D A D R
regppEoxgmehy 26 meduies. bihehactiddtddracifd 1sd uti on

was then added tq resin (if needed, precipitates were
SAHANBFER TFr Por SCE1AH itﬁléﬁ)etpxihéoﬁfé’élé’tdir&ﬁf%é’g FnHaed

cydRbbbrbR§aesien Was negative by the ninhydrin- 8 1 -
test. Updon conpletion of the coupling, the resin was

col feceadtied wabodd meintch oDVEhsepaogiests depideac i :

emove N.term nal Enoc fr. pept i -resikn. Fnoc
scHEMB Bt 6 SOBLLT \Pes i SHnETbr B SRl ve OF below
emPbpefiedicie/ e ctdoB)l Warhd pairtubedy Piedesidd WadHtides
drai ned and treatnment was repeated for 15 min. The
sucbsks Wes mags fred osindlchivE afrd at rempbeR tseercfl akiawds 20°C
The resin was air-dried if the next step involved
tocpbaikg8 00F - t hBX BERFRBEY rBWFEéOFESWhtgsPBEEéPFLBXd in

pr%&%ggeggg%%t dééT%ﬁc%!%%V%Qea%n%%¥ﬂy§&f?%iQﬂﬂma 5 can

rie rom Par was placed in a ask and 10-

be22ohhetedskht ef rehprvagereoet aldoutOWPEAL02abMuat 80°C.
1.5%triisopropylsilane and 1% et hanedi thiol) was
Mozgd e e LAredr yst iteRicig ofise Widdc gt ifdrl v3 Prptesiiesl t he

[ enQyv filtrati u equ essure
pe%ﬁgd%gggég%t%%Egﬂﬁ%%hd?gk?%%ﬁgngﬁgﬁﬁgga iﬁ%?%?%% wer e
cofeneerlr ated t-@u2R¥%aRY:rc0bar WIR\APasati €8 HRERE 45°C.

reduced pressure. The liquid was cooled to - 50 C,

Mogitd rpresipinsatidd hwivelr tig-lflyl dreslapke b aiiidas yuch as
5cPhl e ThE Y 06l RikALE Was polleectady, JHey REPLI, was

t Reén “aFssolved i 7 4 wat &r [Acetoni tril1e m xture
teapet-aicnireg 0.5% TFA and | yophilize. The crude product

was then purified using C18 HPLC, on a gradient from
109%H8c 8ROPEE (S8R9 UMETEA O thg SFracessprspicted in

scRefkoBl t Lidi®/0 o1 6 TRA R Wil @fhe FRIrth 0 19f & ted
product, a 250x50 nm C18 col umm was used at a fl ow
pepatidesf 5¢0 are masked by tert-butylcarbamoyl (Boc)
moieties and the resulting peptides are reacted with any
of the previously described PEG N-hydroxysuccinimide or p-
nitrophenyl ester PEG reagents in an organics solvents
such as 1,2-dichloroethane(DCE), N,N-dimethyl
formamide (DMF), dichloromethane, N-methylpyrolidine (NMP)
or mixtures thereof. Activated PEG esters may be either
monofunctional or linear bifunctional varieties both of

which are commericicially available from suppliers such as

Nektar or NOF. In addition, branched polyfunctional PEG
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m./mn on an Agilent prep HPLC with dual wavel ength
detection at 215 and 254 nm The injection was
wo ea@spioeat ed and each fraction anal yzed by nmaBGI/US2004/034976
spectronetry. Tubes were pool ed based on mass spec,
concentrated under reduced pressure to renove
acetonitrile, and |yophil38ed to obtain the peptide
Bl - 82 - antagonists as white powders.
Characterization was acconplished by HPLC - M5 and
acihbvaltied TEF-amsscoeteiningt 3 06. hVdrogusuPEGLimodpugat pd
. peptides. of the inpvention were pre ed as_.follows.
ni GEOpReRYLET F YR BPLOLRERI AZBI SrRESHEOM papcrdg 10
pr@%aﬁ;g@@ b5 seheetedsf talm pheseneupnGensi shi.ng of SEQ
I'D NOS: -60) were synthesized with different peptidyl
| i nkeranathereembedinentsof ahiecREACESAt EPRLAGSE 10
enul ti e j sj ng,.t af or nt d
scREM 5. B et Bt € B S0 8 L SR abaE oEehizeY
embedivantZpdrabtbidhsf elent parzesl apdpeonbicgedapiepts defs
poly (ethylene glycol) (PEG through site -directed o
suchup$i bg BeYthe mardrrtad ast pvheBRepatyrer ofoabpat 20°C
N-term pal cysteine thjol of the peptide_anal ogs
toSPAGL. POIC Al B NEt HoC SR WEHHR BL T cf Ppdl 4
hoRELOPh %ﬁg«;ﬁ?%' 589t . PEG-2pePhbIS, CoBLEEALAS WaLe

purifie i on exchange chromatography, concentr ated
pabyibybphprokacted pepdides| sughi A BRdag depie§ecnis

buffer prior toin vitro and in vivo bioas%a g@:gﬁg
Scheme pEEFaBnPEgaPBIUFER BEsAWEFEPFFBSETFE] y%P@ gt t°
a cystegine containing peptide with | ej m.de.bn
bR KPR W 8 et pt et s S L OR, FhFlEep e
toaggoatrsaaaygn ster-ehibeaEbi-¥bof,, 1 reackolbtisnitiah excess

of maleimde:thiol . The reaction was stirred at rqom
parsipetdt DFeteghedopeptyides, such gsppc @FcdRdGhest én

he reacti on was quenched with a 10-fol d C
Schitg. SnErEaPeoCRARE o ohEr RAPEATAE A ATied RS
ab?ﬁkr4§Q%quéﬂ|§§§£t€8ﬁ nggén?éﬁ%iﬁé EPON about 1 to

enperature. - - Progress of the reaction was
abbBuBi bodegsusi My sieresst ionshatehHPeC tiRR-IMPRCP terted

PeRFARGH SHCROPAMNC FalBriILE LeoPoHEE SVETLRE o
cohdﬁ%%éapéﬂ)rooEP% Ratied Rerb desnd PEGCITRePliERing

conjugate are eluted with a linear 5-90% acetonitrile
frgmadbent into. &lourti | gevsacetic acid. Typically, >90%

of &geaggghggeé%g§d¥%éﬁ% %%”%%%?%E&Eé edepicted in
Scheme 5, in conjunction with any of the above or below
embodiments, the removal of the side chain protecting
groups as depicted in Scheme 5 may be conducted at a
temperature of about -20°C to about 60°C. This reaction
may be performed in a compatible solvent such as
dichloromethane using between about 5% trifluoroacetic
acid (TFA) and 50% TFA by volume. Preferably, the acid

mediated protecting group removal as depicted in Scheme 5

can be conducted at a temperature of about 0°C to about
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reaction. Linear maleimde activated PEG polynmers (MA:
5kD or 2CkD, PD=I. 1- 1 . 02) were provided by
wEbwaoyaeer Corp. or NOF Corp, (Toyko, Japan) PCT/US2004/034976
Purification: The PEG -conjugated peptides were
purified by cation exchange chromatography using SP
Sephar ose HP col ums (AmE¥Sham Bi osci ences) pre
-equilibrated with 10 M NaQCAc, 20% EtOH, pH 4 . Prior
to |loading, the reaction m xtures were diluted 10-fold
409t N 2096 Bidhando the pbbad] 2154 eftrA Oby. Bo VhhE . 9l Bei-al
acetic acid. The diluted reaction m xtures were | oaded
prefeanbippr bpei acédsneddageduprosgehingagrgup removal as

eptide.resipn ration_of .. /[ t_e . e
aoBSRL RS ShRehet soRef e M5 Hglen, 08 coXasaist T o
abdl £ MbMNQRCa 1, Z000 F§ CH. Pl AL el e d Widdbd: |3 hearrra

0-200 mM NaCl gradient in 10rM NaOAc, 20% EtOH, pH 4
byoveiluh8- i20dCvhldhemetimadief.i etoptprired caapIPEGthe acid
- pepti.de_conjugate were detected_hy -nonitorin
me g S HaRER AT CaT BhaF 0984 TR 2328 i ORGSR (ReSgheme S
cagoBdi tbaAsctbAeaexeesm Rempand thrdMEuwehe wshed 20Uty by
t he unbound flow -through fraction, the conjugate
vogumeedn Aighppggaesdarest arti ng ~50 nM Nad and t he
free_pepti l; sQlgv LAt AferdQQ I8V
NaCfe( o gggfltggﬁ%ﬁ%pﬁ# egrr%eglf f% ?lgc ir%tr?éa I%’\%er epéval uatléld
SchynBP5HPEE andjpocitédnbadet emyhofogéeeiapvandr below

t ti ti i st t ith PEG - i d
oG oaEe:  FHE BUGREE Lol Habl Chatk o B obsse & Favede
pubY FEMI Raset-Ben phaeensipriyt ed zieh datielsiard di al yzed

agai nst buffer. Alternatively diafiltration may be
chyoegtperaphyent ot €XEHENIIS Car CBRHRIFGEYh O SIS

. The f.i nal I f pti ' e 9/\@5;%
dl]é';ﬁg Isﬁ Zed g@g%%PEﬁ%E&E}g%@e\Ae frae %t% f/I% |(;1'c11:1J glL&Ig“?/) tm9 %0 b conj l? gratlrrcleo.re
o fCahjeUgbeeC arpas iohiedn paird fdardaotr atcohns querse may be used
.determ ned by a gonbinati on of ,ami_no aci n SEeSs, ..
ib8RE 48 SEHREREREN &fd SEEREFIdRce Vs &&F&éﬁpfwrﬂ%ed
codqhidbiel grakild by-fertonpRURdSs Jrepresented by ¢ in
SChéne 1 was nonitored at anbient tenperature in pH=7

. pHosphatéepuimbodd mealt v (PRSpror@s s idepigdiany itthe
thod descri bed above.(FEi gur )ae
SclEle Ront 1 SOPABFay ToMiSh TG @ tad i ooy T i i
emplodddehs sf, estlet g iffieadiydr aatdicl afayt e sueciudtddlenore
noi ety (structures determ ned by a conbination of IR
thRs/ PBC&nd :

Derivatives. Also contemplated herein are derivatives of

the peptides and/or conjugated peptides of the present
invention. Such derivatives may further improve the
solubility, absorption, biological half-life, .and the
like, of the vehicle- or PEG-conjugated peptides disclosed

" herein. The added moieties may alternatively eliminate or

attenuate any undesirable characteristic of the peptides

and/or conjugated peptides disclosed herein. Exemplary
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NMR experinments) . Method B : nPEG -nmaleimde (1.0 eq.

) was dissolved at 30 C in anhydrous MeOH in a -necked
w0 ouaai4doot t om f | ask equi pped with a mechani cal PGIL/US2084/034976

tenperature probe, and a inlet. Upon total dissolution

of .nPEG numleimde, a pﬁ&t}ide containing a N

-term nal cysteine resid (T1.3 eq. ) was added into

the clear solution and stirred at rt for 3h. Reverse

phase HPLC shows di sappearance of nPEG - nal ei m de and
denewvapéaiesf oncilhdei nehak18-sokf PEGYy congugeitsidnicgwtides in
had uct. Next, ten equivalents of diisopropyl -
YWA&PHY! anine (Signa- Aldrich Corp., St. Louis, MO was

added into the solution- 85 - and stirred at 25C for

at | east 24 hours. The reaction was nonitored by ion

exchang&henperbi6graphst/ 0% FUTOSSHRASPSPLIRR CX0 SANe

.St at | a q4 | vSI.S~hndi e 1.98%

pofSiShTLhaReLY FEPEEC11EE, DT, KRRIRIY) FRRTDBHTaS
poxrsioni pifmadpeatddet andreirnicog.] ufertkedapeplitd mast id

fe:lt?er (TBVE) was added %tvvi ce the vql une nethanol, used
mofh LiRE FRaEPPGRTMaiiCt R FEEE CYRGSEFGudySIGUTS off Was
inSther pdpat ge0Mi hRERS! atienl @bul dheyicl i the pyhidigulfide

precipitate was filtered off and dried under vacuum at
bondofrraapérat ur Eosv eLpghONS taf Feierehessr e the t hy

- [ vl - - h-i i.he c-a - '
e G O T et

product was purified by RP-HPLC using MeOH -H QOA-cCH

systemm(gcl 8 YMC,ODS N as stati,onary phase) to affaord

t he 26- metiRy PERrAFBaRBSY CXoFehd tlifi- Grorpiio1d e waad-ed
peb@fAexall deokisnked1REOGUCT SWiddh R R idaa 1B WD ¥ ross-

anal ytical reverse phase chromat ography. The pure
lifhkaoui besweene modeisiuies .and ororeemorlat e dhieo ndmmiatss

under vacuum and the .result.ing white resj.due S :
pof PSSR Fedt RETTLARTEN SR ars REOH (oshap contain
ongéUtkisCirent due @ginve thetle®dr i$0laitlicor ot Hiint eat ed Wi th
~ TBME (twice the volume of MeOH used) . The resulting
ingesneyesyilari 6 sHadide oad st thosmltéfpacdasd Sor 1

hour and precipitate was filtered off, dried under

vacuum at room tenperature for at least 1 hours. Pure

pr oduct Ofledpri soakt pieped dyd. dr-Cdioh NRati tle nkegeso (peptide

overal,l yield with >98% CEX and RPC._purity. | ugat e
boBiiRpodtt FR LRI M, PAECoRER Ve ALRsPER nedt ey
nogophibraki,an 16hkaleR0 s3@ dcapakbyeBsmakept i de

sequenci ng, multinuclear NVR nmethods and absor bance
[-CH,-OC{O)NR-], phosphonate, -CH;-sulfonamide [-CHj;-
S(0)3NR-], urea [-NHC(O)NH-], -CHz-secondary amine, and

alkylated peptide [-C(O)NR®- wherein R® is lower alkyl].

4. The N-terminal cysteine residue of a a conjugated
peptide in X' may be substituted with a N-terminal
derivative group. Exemplary N-terminal derivative groups

include -NHR' where R' is monoalkyl.
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spectroscopy. The solution stability of conmpound d was
nmoni tored at anbient tenperature in pH =7 phosphate
whedobesme sal i ne (PBS) was nonitored over ti nePCEUSIYP04/034976

the- 86 - CEX nmethod descri bed above. This conpound
proved significantly nore stabile, with no significant
changes noted over six dads = Anal ytical reverse phase
(RP) and cation exchange (CEX) chronat ography was
performed on Agilent 1100 HPLC systens with di ode

arragrovavaceébba wavael saguhcdebeatlosgetnd is useful for
t her npst att ed_ aut osa rrgl er. St andard chr gmat ogr aphi ¢
q

creghat tREhEgatBeolehiRé8-Ferdwgated PeRRPESS AMPBREIEC
fuﬂ@%?oﬁhlhBe?@vgglggﬁgﬁﬁn d@a%brtﬁnbblg%l%ns%%g%@%oﬂatrlx or

uumn ::
toTehbem@@cwbmpﬂecahaseyehA):leslo/a EAammondteusByl @roEEFAinking

agﬁﬁkg 1nchugétate } EL£ lea%gggg%lel %%nylefhane,
glutaraldehyde, N-hydroxysuccinimide esters, for example,
esters with 4-azidosalicylic acid, homobifunctional
imidoesters, including disuccinimidyl esters such as 3,3'-
dithiobis (succinimidylpropionate), and bifunctional maleimides
such as bis-N-maleimido-1,8-octane. Derivatizing agents such
as methyl-3-[ (p-azidophenyl)dithio]-propioimidate yield photo-
aqtivatable intermediates that are capable of forming
crosslinks in the presence of light. Alternatively, reactive
water-insoluble matrices such as cyanogen bromide-activated
carbohydrates and the reactive substrates described in U.S.
Patent Nos. 3,969,287; 3,691,016; 4,195,128; 4,247,642;
4,229,537; and 4,330,440 are employed for protein
immobilization.

Carbochydrate (oligosaccharide) groups may
conveniently be attached to sites that are known to be
glycosylation sites in proteins. Generally, 0O-linked
oligosaccharides are attached to serine (Ser) or threonine
(Thr) residues, while N-linked oligo-saccharides are
attached to asparagine (Asn) residues when they are part
of the sequence Asn-Aaa-Ser/Thr, where Aaa can be any
amino acid except proline. Aaa is preferably one of the
nineteen naturally occurring amino acids other than
proline. The structures of N-linked and O-linked
oligosaccharides and the sugar residues found in each type
are different. One type of sugar that is commonly found

on both is N-acetylneuraminic acid (referred to as sialic
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30 95 35 95 35.1 5 40 5 Detection: WY at 220 n
Injection volunme: 20 mM or 50 nlL. depem Sanpl e
w@orsesoeati on: 2.5 to ng/ nL Sanpl e dil uent: [RECDHESWOI/E34976
PBS and ot her buffers used in the stability studies 2.
General Anal ytical Cation Exchange Chromatographic
Met hod Col um: TOSOH, TSKZGEL, SP-5PW mm 7.5 x 75 nmm
Col um Tenp. 25 C Mobil e Phases: A) 20 M NaH PO in
water/ EtOH (8:2), pH 3.5 B) 20 nM NaH PO and 0.5 M
acNarCl i dindter AELOHiEBuBhalpy3theFrewmiabd: re® idtuemof

ient. Time B% .8 7 - 0.0 3 0 25 45 40 100 45 10Q
boﬁ%éﬁ“ l%beé Eﬁﬁeéfﬂéﬂ%e@voéﬁgﬁﬁécﬁﬁﬁﬁﬁéﬁﬁiGH%vo%yhﬁ?rtue
of! 9t §0nBhadenenehaggen mhAo safpke 6eREGR! HRbRA LSk

concentration: 2.5 to ng/nL Sanple diluent: Dul becco's
thepglingsyihéedbgPndrgatsddrentife . st Svichi sy tet(gdi sy be

: : t i . Puti fication _of PEG. ' t ed
i b Y B b s AN Rk ShS ver A TREEoT Bas el o
pePEGdesnpiigahed ipephicdea . wesachr epaecedmay feachetg ke

cysteine containing peptide with PEG nal.eimde in 50 M
glxéPPbl?tSdl\/PED?KPtg‘ﬁt?CaPrz.S§m-1‘§YR§Pﬁltlﬁe§tri°&é* §®a
knbgact hopnxst gi-¢hionetry of 1 . -fold nolar excess of

mal eimde:thiol . The reaction was stirred at room

t enpeherupesE2plesmpdificagions hoglsdeOhyelrosypladiion of

the reaction i.s quenched with a 10-fold .nol ar excess
TR S Rl s DAL S Gl i
ses{ir ogntadabhiy0nales3duet) BikAdhEs oat ofoehc emudiat Wiam
. The reactions were purified as described for Method A
inj gyekaihPe Teibyvetiorafpl £h8: adphenegiigcyggoups of

1yBYhbl i g3t AR nef BREG/0enhYeet8dne side chains (Creighton,
Proteins: Structure and Molecule Properties, W. H. Freeman
& Co., San Francisco, pages 79-86 (1983)).

Unless otherwise disclosed herein, the synthesis of
peptides and/or conjugated peptides described herein,
including preparation of appropriate amino acid
derivatives, their activation and coupling to form
peptides and methods for purification of peptides and
determination of their purity are included in the general
body of knowledge of peptide chemistry, as generally
described in Houben-Weyl “Methoden der Organischen Chemie”
Vol. 16, parts I & II, (1974) for solution phase
synthesis. For synthesis by the solid phase method,
suitable techniques are also well known in the art, and
include those described in Merrifield, Chem. Polypeptides,
pages 335-361 (Katsoyannis and Panayotis editors) (1973);
Merrifield, J. Am. Chem. Soc., Volume 85, page 2149
(1963); Davis et al., Biochem. Intl., Volume 10, pages
394-414 (1985); Stewart and Young, Solid Phase Peptide
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Bl Receptor Peptide Antagonists using PEG Thi oesters

or lodoacetates .- 88 - PEG conjugated peptides were
w@e@pasme’ by reacting peptide containing a N tBCHUSZENN4/034976

cysteine residue with PEGOPTE (ortho-pyridyl thio

ester) in 50 M NaHPO , 5 EDTA, pH 7 at 2.5 - 5 ng/m

peptide and a reactlon st@ichlonetry of 1. -fold

nol ar excess of activated PEG peptide. The reaction

was stirred at roomtenperature (20- 25 ) for 18- 26
Syhthefhse (¢06Pl) et &,. St. h@ateact Non Bs9dluenéBed Fiminh e HI-. ,

fold polar ess,,of cysteine: exgess PEG r eagent
The! PORERLED Jorr oh At i SAARTS0%: GBAERLEE B} Ja76) 7
anbetPeERtHhe et TRE | re@%b'@&%t@@h@ Ruhi frige @t 1A Cr MeAGhme
in Method A of Exanpie 1 above. Al ternatively,

2, PEegkeddadebari dé9ﬁ‘§y beAugb@ma§td§§$@r1|ll§§d imhehe got of

f qLC ched
pe@? gﬁ%gggéﬁé M% e (§c %ghln t Ff 5%%% 1.5
deﬁ‘elr&beaqu]@ahd@TsSbe sttba.da@-til xsauadlBEane&aﬁdsormn Sy

used and the reaction tine is increased to 24 hours

manpgly @5cBHERMRS 1GuSRLHED PRAF S1BSHBCSS - e qfiotdide MRS SGY
sychEE&%aﬁho%hQa%Q%f%%&b%!%@cﬁﬁléﬁ eCrERethalid T8 ndividual
exanpl es above . Ex 4: esis and Purification
peptiPES Benpuget od BItSR@c)spt—@nf fReptivémesst.agoni st s
usi ng P G propional dehyde . | receptor peptide
ant agoni sts such as any one of SEQ ID NOS: - 60 and
Phidfmaddueapabe comhpetiviely N -terminally nodified with
PEG usi ng the nethod described in US patent 5,824,784
(which is hereby incorporated by reference inits

ent Eé E({%ig alor ?ﬁ%% htEel glg:g'l%ve l%o‘f%d\ﬂd%%(gmethods

ofsubmhgopha@maaemmn@alo@om@buahlﬁﬁsamd @&eﬁﬂﬂﬂﬁﬂﬂﬂve peptides
ngpe m X g was co0o0l 8% th over stirring £

S5t ughigde %ﬂwgf ae 'mPEC "porp) S %%ec:sl ion or
rrebekbat Ther aguebhedioiuBhsVivklie, (Akkludihgy,Mbdtidt limited
was stirred for 3 days, then purified by RP and CEX
tommr&&mgwpw 28 ide 6 @@@qcaamdh@erp@r@flg@@d@la@d

rmati ve P tal | a

GRERIA ) | st B A ) 8 Dl iR hoated peptides
ofptﬂbeﬁhﬁéthomeaﬂmdeham@agh@ws@@uad@ommhuytﬁmﬁtﬁhe

nmethods illustrated in Schenpe 5 . F0||OMAn the
PrEYRPGGIR OF HESEHTERE Ofe 0SNG BRAFT &Oé%t%tﬁxyng% Gfpipciated

w:L@he o‘fl fRVEH @ﬂ/ At Reds vaelil |onknQ%l%ltﬂbos%Lﬁ.k'ﬂd@Cﬁ.lmlted

he art of solid and sol ution phase peptid
tosymhhégmc aadnt Isyndesuiey i 9g aRRGasepttiokd ns and chemotherapy,

septic shock, arthritis, mixed-vascular and non-vascular

syndromes, general inflammation, arthritis, rheumatic
diseases, lupus, osteoarthritis, inflammatory bowel disorders,
inflammatory eye disorders, inflammatory or unstable bladder
disorders, psoriasis, skin complaints with inflammatory
components, sunburn, carditis, inflammatory bowel disease,
dermatitis, myositis, neuritis, collagen vascular diseases,
chronic inflammatory conditions, epithelial tissue damage or

dysfunction, herpes simplex, diabetic neuropathy pain, post-



constructs purified as descri bed above.

Mul tifunctional PEG al dehydes (3- 6 reactive groups)
woregnsakee7 be reacted with excess nol ar anpbunt SPOF/US2004/034976

protected peptides to afford nultival ent PEG

constructs in which nultig%e pepti des are attached in

a regiochemcally and sti%eheoneterically defined

manner . Exanple 5: Synthesis and Purification of

PEG Conj ugated Bl Receptor Peptide Antagoni sts using
hekPpethlchypduerjgieaci ranisadsia, Bsympatpedd cpdity deintained

ant agoni sts such as any one of SEQ | D.NOS. - 60_may be ,
padyl ect @@65@&%?&&8& SHISTOPES) f i%?nﬁlto@r Risra e sigpgina.,
migRaifeni ELegeRaat @R US| BY sRAbhdlkky RFOLAERA-Hl motility at

pepti de antagoni sts according to the nethods
respligystrayedgenisensiparyrogaskaepng egtddadt iogh vefscular

artiall ap i de 143 y 4..025 . ). J . .

=By S E SOV RS - c S Cadd T g 5 T et
skoh Seabrtght, PPtu20@&ES,( 2Q tkDiger, m\general gastrointestinal

.succi nimdylgluterate, NOF, _Tokyo,, Jap%E{ and 1.0 niL
digprdgys. grildbfopPPELRHC Flicreatioss posenal ulcers, or
valball-eropet haneike Hesultisng col orl ess sol ution was

stirred at roomtenperature for 2 days then evaporated

at Megudedeptéosupd soTeovasigist ifiog tdsi dque wifs the

di ssol ved .in_25 f deioni zed water, . pl din
PePGI666 RAE Bffoﬁ’fe%icgley_sﬁogljﬁg F5n& epﬁlgé%e ° gcgjkef (Prrae%ent
invlentWoh) forTheeC pieamd i\Was ol alryaetheagaidtstaciiieepaiar,

24 hours (3_buffer changes) then lyophilized to
degitpdr oiRe PRGKePPdd t SO EFalPRTENPPEG Redduditomeauma,

su Si%gﬁi%%%ﬁgg %i%préédﬁ%in%i%??hy%%ﬂdﬁé%ﬂgn or abscess,

irchlor e and treate 20"nmL of anhydrous
calisAlgAkt, e destyielinag iaty demsemser anicenfigral? mays idia,

reaction m xtur s .evaporated at reduced pressure
CERET  diCSSEPHEd a‘iﬁ%’%ﬁ% 0 By &3/7ed
syiRb@fied] MR ekanhiddzadddafmd fdesd dieridan

chromat ography as previously described to afford the
("AEDSAV al W:LptrSo@@é chemp blifne®ysoldedenal headadhs.

niASNiON PEGS 00Nt ARG, L 1 Seci iyl i et e
oI et s naytbe 0S6d A0 grepare nono or polyfunctiona

vapellade s@z@l?ﬂ&bmdﬁt,fs t)e(eji:lagbnt- hd&tdza&?e:hzéa g)éhd%@gltplpdgezg PEE{QC}
IDNO S . X epti de CCEXK

infd oY O CRECARIBPGER, (ACURS g RAGESPL ()

os%%dh@khggggggKgﬁ%Tgaﬁaﬂoﬂyqbowel disorders, inflammatory

eyve disorders, inflammatory or unstable bladder disorders,
psoriasis, skin complaints with inflammatory components,
sunburn, carditis, dermatitis, myositis, neuritis,
collagen vascular diseases, chronic inflammatory
conditions, inflammatory pain and associated hyperalgesia
and allodynia, neuropathic pain and associated
hyperalgesia and allodynia, diabetic neuropathy pain,
causalgia, sympathetically maintained pain,
deafferentation syndromes, asthma, allergic rhinitis,

epithelial tissue damage or dysfunction, herpes simplex,
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31 {N} CGCH2 GH2 CH2 CH2 CH2- CH2 -KRPPG FSPL {C}
32 {N} CGGGGEKKRPPH AMeF] [D - b-Nal] {C 33
w@ pJoSBRBECKKRP [ Hyp] [Cpg] S[DTIc] [ Cpg] {C 34 {PCT/US2004/034976
} CGBEEEEKKRP [ Hyp] [Cpg] S[DTic] [CPGE {C 35 (N
ac- CGGEGEKKRP [ Hyp] [Cpg] S[DTi C] [ Cpg] {C} 36 (N) KKRP
[ Hyp] [Cpg] S[DTi C] [ Cpg]- (&) 87 (N) acyl -KKRP [Hyp]
[Cpg] SIDTiC[Cpg] (O 38 (N CKRPPGFSPL (C) 39
(N) CGEGEGG [ DO KRP [ Hyp] G [ Cpg] S[ DTi C] [ Cpg] (C) 40
po& ) REEEEE DPOTEKRR1 §T87] &1 ECnegbshPEsChfCodkC€radlmotility

(N) CX [ DOM RP [ Hyp] G [ Cpg] S[ DTi, G ) Tabl e
at 4peSRATPEREY deISRO- PR NOAT e qHeR éoaplcgggg%%‘g 2% (N)

SEEEEK L a : itk het N BBt ,
VaAct I VI fggg Iggbt i"é:)émgé(;n}gg%jngéa%gé\égggg ge lant aggnilg)?lg
profiBisacvivilygPeptedesaindhstrooniegstad lpdpsiogeers,

apabl e of selectively.inhihitin | ;activity as
cof SRR caoPbTES RACPERL) Oller BUPEBRPLY FEASHET g sheays
bréHehRias thaseadescribed in Sections A, B, and C
below.- 92 - A . In vitro Assay of human Bl Receptor
Funderendisphy. Cabei BRPFRB%: IAveRFacronlse frdages to the
"y %egngloFeﬁSEEOEfr%ﬁglﬁﬁpE@dgg LAG/S3SGeh cle-conjugated
I'ntracell ular cal cium The cal cium sensitive
pephatiepr ofetheapgasenn dcawenthenefior éhebmansddcgsiran of a

i_ndi cat or _of receptor actiwvation. Aequorin is a 2 .
oSk BETBHOL SBFobBEn CERBETFBENG ca bGP TS CAT EBnpIae Pain.
depgn bbﬁh@dbbgktEéiﬁerGW%Eob@c%Obéﬁhgrpain from trauma,

coel enterazine. Follow ng the binding of calciumto
surpiisadoppiiex, Painoxegaltonor EXOM GRPHLaEdONe Pre CRATRES /

resuylts i h i gn _of oa ' .
B
caﬁ@étenbhm?aﬁclaﬂbbhﬂﬁﬁsm,Asstakbe EHa1BmilupaimBlsyndrome,

.receptor (GenBank Accession.,nq. AJ2 044)/ Aequorin G
dippréSfas 26ABPRs ABBVARd Sefhd SRy y%éfﬁé?rﬁ&}%aﬁ?@os ]
anauﬁﬁéﬂl%'t?ﬂér'agxspggﬁg&aﬁoh@a‘%{%c@l‘éﬂt alilirad n@ , 1:ch Jsttdro

of DMEM and M FI2 (G bco 11765 - 047), high gl ucose
hetGebbe , 1 1968d-084rul a0y mHanonyescvaead spirgnpmes, tension

serum (G bco 26300 .-061) ... X Nan- .Es ti ' .
heﬂgﬁggg(G@ﬁ@grfiliaf;agﬁ%t}Q%'G%ﬁﬁ%%ﬁﬁ?%fpgﬁéﬁaﬁﬁ%ﬁgdlseases’
1upEshcost@I4Gtheik) s, andlHyg®drs Mowdl0 di/sdrddreche
. 843555) . Fifteen to twenty four hours prior to the
infdamRerersT exss &y sozsiesso daifilgrmationy FEsnshakye dladder

disorders, psoriasis, skin complaints with inflammatory

[ .
- toxins

components, sunburn, carditis, dermatitis, myositis, neuritis,
collagen vascular diseases, chronic inflammatory conditions,
inflammatory pain and associated hyperalgesia and allodynia,
neuropathic pain and associated hyperalgesia and allodynia,
diabetic neuropathy pain, causalgia, sympathetically
maintained pain, deafferentation syndromes, asthma, allergic
rhinitis, epithelial tissue damage or dysfunction, herpes
simplex, post-herpetic neuralgia, disturbances of visceral
motility at respiratory, genitourinary, gastrointestinal or

vascular regions, wounds, burns, allergic skin reactions,
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m /plate) are plated in 9b-well black -sided clear
bott om assay plates (Costar #3904) .. Media is renoved
w0 e@sosdoe7 wel | s and replaced with 60 m of seruP@T/DE®04/034976

HAM S F12 with 30 mM HEPES (pH 7.5) and 15 mM
coel enterazi ne (Coel enterazine h Luciferin #90608;
Assay Designs (Ann Arbor,68M9 . The plates are then
i ncubated for 1.5- 2 hours. Ten point |IC50 conpound
plates containing 1:3 or 1:5 dilutions of antagoni st
prﬁﬁﬂpmsndslamM1go agaﬁéﬁh1aghbtab¢ntpbahaaa2alswmmers,
O -Kallidin-_93 - final co en i on
Cong]’bﬁr eH2B5FhG WARPER1ODW FHO £ EgrSpHa?%sbronchlal
aiEglkawing coel enterazi ne incubation, an automated | ash
-lum normeter platformis used to dlspense the B
ant Agonest benpdundstreatmentcél Iorpl“éﬁf@ataHGCDl@aﬁ@r approach
S|t ted.und Lne th.the cell Iat 2 ] of o
cof heBRaT T P PEReRt 01 blcsha Srrterara i tad aohoacy |
putberesi sfanpiagoniyehtashi vbkyiedtithalherc aepaueds cl'lilﬁﬁcal
hBl agoni st, des -Arg o-Kallidin, is then added to t
reéeﬂFspPaﬁéugﬁd Brbt ﬁé?‘ 2ot higesesr & eCHLILH f%?re of the
fogﬁg@ﬂ ﬁﬁgﬁoggméﬂg 8pt 399845 htShn oF an&na% of paln
Assay f B2 Receptor Function using ['cium
anfdivradelflammattahci ancludinondevée bthlnlcecepﬁdﬁmmatory,

activation is analyzed us a.hB2 reconbi nant _c
nelihbiRbie P} BUEEHAUEE PPOAPRAK, nEDraP ArRBFEs iy Fhts
in¥YBheabal 0genesri cRBHB3C00REA)Y N ca ihlikarnorelsiile s mmynuﬁe, but

plate reader (FLIPR) . The cells are cultured in T225
are| agk éomispAi kg  HRRPS OF 1 MONEt PifefheMipldrwing: including

leg%§§§550g%?§gggp Cﬁgﬁgbﬁg@%onp%f %EaBQQHBge é&ﬁg%%ms

oVi ne erun1 Cl ong,
asbogaateHTw¢ahabagnnand/oﬁH&&ﬁ&@ﬁﬂpt1bmﬂMﬂ&iﬂdﬂﬂg any aspect

te (100 tock, Invit t al
o badh eoi4p? ARALOHORIPR (SO P AACBHER 5 AN on Of

padat ke /genehirtbAmakAvht, I 688l orC dedhRg 100 ofl%ﬁlh'éaﬁglt1v1ty
Culture nediumis changed every other day. 24 hrs

orpseosat@onhe FLI PR assay, the hB2/CHO cells are washed
onc th, PBS_(.Lnyi. g l..0
18865, BrRvTersgehetac eyt b el e pay be
£ oﬁ:O adﬁﬁ.hlfslt&&ka. oAf beT iajecrinut, e drndlatorel ,alpu&ﬁ@nary,
Versene is renmoved and_cells areoggéiched from,the

nafpask taARSAELTISRe Rde & tRR C OEHSe s e 0
geﬁgg%ﬁedtﬂ@dln%éntlgﬁ QAR ceflalsfate Ih 3@ Jehatied 1l RPsositions

'ack -sided clear bottom assay pl ates (Costar,
compt@ﬁ;nMAefdacahag ADOUBYE4 oL @dl [leagte onec Wsmtadld rangd/or at

legétcobgp%% c&eo%%%gl%aked peptide of the invention (in

amounts effective to prevent, ameliorate, or abolish pain or
any of the other medical conditions provided herein) together
with pharmaceutically acceptable diluents, excipients,
preservatives, solubilizers, emulsifiers, adjuvants and/or
carriers. Such compositions include diluents of various
buffer content (e.g., Tris-HCl, acetate, phosphate), pH and
ionic strength; additives such as detergents and solubilizing

agents (e.g., Tween 80, Polysorbate 80), anti-oxidants (e.g.,



The nedia is aspirated fromthe cells and repl aced
wth 65 mof dye -loading buffer. The | oading buffer
w0 g00pear ed by diluting a stock solution of OrPGI/BE2904/034976
4 AM (Mol ecul ar Probes, Eugene, OR) dissolved in DVMSO
contai ning 10% [w v] pI uronic acid to a concentration
of 1 mMMin dear Dul bectc®s Modified Eagl e Medi um
(DMEM containing 0.1% BSA, 20 nM HEPES, and 2.5 M
probeneci d (probenecid inhibits activity of the anion
astbabskpoatldr oseﬂmumndxetlabﬁshﬂmnm‘ees @yeslemaz@itngreim e.g.,
cel cells are dye aded for 1 hour at

TH e kP Bt L ParHL, STRERE Lt et b I e SRS B Al -
laEESs%e|h%nhWQoﬁ'”e§nﬂbkﬂo%%%§$nb%Ef%%e IR& aS%AY into
buffer consists of Hank"s Bal anced Salt Sol uti on
pa(fFIBSB)'La@@npme@ﬁﬁgtzgnﬁwplﬁEpegmm% BShicdgd cprg ugated
oL RERCSL G, 21 Sl SO RIS SheaS IO SEAGR o o

1nassay;edsbmetshe EybEBrSyﬁbemclsl melve af@iontoe 3ady fandalthis
concentration) POC antagoni st conpound plates aqr ten

mayofAv el EbG ESHESIn @ tpPEPEStdEst SUnitRgeds dyraflen in the

cigtlibiops Of s@%a%&b%tﬂ%%%%ﬁ@ NG 299 H1ence the
activator plate (O. bradyki nin final concentration,

phESsg)alps@paleed smt;@ibnglaysayam@f fodr 1T e Irle Lislasien anfl rate

he ca ou |ates are.l oad ntotheF
Of4dP §gVEnS LHSER0 S Ploflse SnEe I G LRrE ] bides of the
prekaulkt am@wmnf rogeal,| £9¢ wahplef, Remierltonplsate.
Ten -second _readings are taken tq establish a_stable

Phpggareiéirel Sgdrncer), 18kén B85 tiort.roMacHe Fyplishing Co.,
Ea?%ﬁgo'ﬂ)ASt g%'g%‘ise 148 5L2Phgl Y 1(9@g> yTLL3RCH) i gd%%}elﬂ“e

l'uor escence"signal is neasured’'in -secon 1 mnute)
1nf:otrpowa¢teldyb§r sefemdénc? .m Ahtee Sompotsa biaing fmary e FHrepared

f mnutes to determne jf ther i S an A
ingdoAnie S0eRy1 B BEt A Chd o RBds. (SRE 8 dgbmtydized
f09ﬁ§dyk&ﬁbﬂaﬂt&bﬂ@e%uﬁ@ﬁﬁﬁeﬁoﬂ@ﬂéd%ﬂ|fd¥MﬁMéﬁ$@$s are also

another 3 mnutes are recorded to determ ne the
copsegppetieghi bist pgr arangdevmepoforatledioms -t he of the

ant agoni st. The 1 C50 val ues for vehicle - or PEG

-conj ugated peptides tested in the hBl aequorin assay

wer eral dvemgge folrmss| i gonltempdditeed fior wister heaetiinyidne

conferred to peptides conjugated to Iar er. PEG
Orge| FRerS. dRsPIEXEREIE, C%e tg@alwléé’qm
Chk%t@@ 80 3 Rkl ndeshy 'satP?l@xﬁr%rd@urt‘%}'HaqS %‘er%c@é S%@d*v%

, resulted in an ICof 3.0 nM (+/- n8) and
wh3ch (s hezeznnwmcmpraat@sﬂpém inedler emce. he S@BIld dosage
recepto r the oS pt | conj.ugated to PEG
gglsdéggrllu‘gedvc\%\éﬁel’ts’d g’t eé)lcﬁs '?:'ro%%es or
lozenges, cachets or pellets. Also, liposomal or

proteinoid encapsulation may be used to formulate the
present compositions (such as, for example, the proteinoid
microspheres reported in U.S. Patent No. 4,925,673).
Liposomal encapsulation may be used, and the liposomes may
be derivatized with various polymers (see, for example,
U.S. Patent No. 5,013,556). A description of possible

solid dosage forms is given in Chapter 10 of Marshall, K.,



10

15

20

25

30

approximately a 10-fold increase in I C50. The nati ve,
acetyl ated, and PEG conjugate forns of the peptide
wWoRNs/oizacti ve up to 10 mMin the hB2 FLI PR asBelyUSIN0O41€34976
of the conpounds showed agoni st activity at either the
hBl or hB2 receptor . . Tissue based In Vitro Assays
of hBl Receptor Bindi ng‘F{é t1des : The antagoni st
activity and selectivity for bradykinin Bl receptor of
t he peptides and/or vehicle - conjugated peptides of
MoglgsnpPegsne ciemdiisi oedised #t &r-mSneBamker el G T.
Lro R umbili.cal,_ Vein (H ontractility assay
R (DTl B SR aOTHar PO T e FIIGE PYE S ware
gefugpendete Hormula@iganwiallhsnednida B REHR I@dgeaigeted
(95 % and 5 %,2)- 96 - and pre_-warned (37C) standard
PeRhyEPoPogites 1sxentdenut PSnWEH 1t RS faIerdwilsgredients
thQHp9§HBWO%oQ'%r%%%chiwﬁcﬁgélﬁsg'gﬁg Hofna M renment
Cad 2.5, KHP'1.2, NaHCO Z25.0 and gl ucose 11.0 (pH
and, #plebisgh o+ tdel wehdrd ef-gonilukieite dnvpres tidep dre dHey
in gg' npl ar replacenent of NaCll with KO . Hoe 140 (1 nM
?, Pﬁetpa(l nv ) and captopril (10 mM) were al so
preserb kheeughedl 1vhecaxpaplaRRs st Blredk ddadR? forms
receptors and to prevent peptide degradatiaon,

of  EBgedhveBIty VETREPLLESSe SNALPE YERAECed oY UG Es

u f iSO ri.¢ . tensi reg i
Pl e Foion ebPr s ot HeReB] che
pepptieal andsinyehdrdicoronTugadege papeitdesveay derri ed

out using sem_.-auto ed isol ated .organ, t .
cn R e Ll E o e Fnt P hE SdatE Lty i Btsdous -
Ttdakasdcguibsisklione Theublsauas1vwebd expRrd ifdd Sl itthaic

high K+ solution (80 MM KA ) to obtain a_contraol _
amgpat pgédi osucholkisowotld uia st (§gd 2ahy d& cspsaqeat] -amimo)
hLiar atd per.i_od, tlssue e t:
o P, e P e &y cEan ek A PR TSR o
thagophitleysondegArgd pBikttideabdi theorneerintdidron See

r-esponse curves _in the absenc contral preparations
U-8r BPESBRCcH Of 5vg|9i20é§1coﬁél§ﬁttﬁ§§ji _oﬁ)§ag'f &ﬁ’é’ptq?gtlver
CoﬁBBE%@@% ahdt bRthelgmence ant agoni st Lys

-desArg9[ Leu8] -BK (test preparations), which were

add&delpepita desf angl/ohre vekpedereona ugpd edd esntggles KE

A concentration s response -curve.to s -~desArg9 -
chig, SRR 6 R R e ) e e Tine
mulleaspbedivad aihe Maxiche fohangs igiranenssonr pHIdet DB a

pases012990, 8 ANt Tt 311508 e ™® The formulation of
the material for capsule administration could also be as a
powder, as lightly compressed plugs, or even as tablets.
The therapeutic could be prepared by compression.
Colorants and flavoring agents may all be included.
For example, the peptide and/or vehicle-conjugated peptide
or any derivative thereof may be formulated (such as by
liposome or microsphere encapsulation) and then further

contained within an edible product, such as a refrigerated

beverage containing colorants and flavoring agents.
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results expressed as a percent of the contro
responses to KO . The val ues of the agoni st
W@ cwnoeneT ati on produci ng a hal f -maxi mum r espRCiEE$2004/034976
were cal cul ated by- 97 - linear regression analysis of
its concentration r-esponse curves. The antagoni st
potenci es of the test conpdbunds and Lys -desArg9
[ Leu8] -BK were evaluated in terns of pA2 values (-1og
concentration producing a two -fold rightward shift of
t heoagomkyt déoneenbratinehcaskeshenselaey &)f thshigdptide
were cal cul ated according to Van Rossum (Van Rossum _J
andypr vahkCaerFendosateatepsphddec gy éde ipventdFhivgid an
inket hOESHBKING Gh JoseeRAnee Al Ve Iad SOl al ed
organs and the evaluation of drug paraneters. Arch.
cakBbhyBRarer;odypeciBarny, and291-330 16EHY), ale/ diis
val ues were cal cul ated using only antagoni st
lagsreent FellilyAoSehatucaesed Fosiighier demtnanghtamg gtarch.
cediblh 9holBEA3GONSt LARGLANER! LA s L RO 1k
he pAZ vafFues are given~as the mean s.e.m of three
indeétuddinpgnabileism Strdtohstsphaltesi grighiesdnore cafrddmate and

I, fferences was det erm ned usi Student''s t t.est and
soB Ly GBLOL 6508 WETE GSEraE Ba it Avracing piTHertE are
Fagkgeh bl CabliexD sTALRU 1150 0Bl Eiddinirdsen A Iawhitae10f

Pepti des and/ or Conjugated Peptides The effectiveness

of Dheipspoiraassamgoroe dmclyaiedd ipephicddpraglation of
th'en I%hgl tag)re%tgfc %:nt%Cta' Vééjtl%.d( 'do%‘a’geBlfo"IQnQUt rl\?alﬂezx%.téfl@la%ed
can al's

be“evaluat ed "by nmeasurirng the abilTity of eac
aspépkhide catdhas dovwjlught,edupeptried@dto linddeBlto, starch,
stimul ated CGRP and substance _P._rel ease and cal ci.um

ingilyAANEn §hen CoBMeACiRddly @YRgredd & BRE HaHSH Pased on
st%%'ch?{%%pl@%%@' RoRE: AR Nawenale Luldissiite,

rsal root ganglia are dissected one by one under

soddept cerbomyneitdrys daldmlase, s pilitalamydgrantsinof sodium

enbryoni c 19-day old (E19)- .98 - .rats that ar
2 1GAPGER B Pty e d FrSR BRe i SIS SERATe thy 1
celneabaet, , nbefimanaldpsrie st iezedrSpags, R e b aised.

(Charles River, WIlmngton, MA) . DRG are collected in
Anjogierc fogm o5 thedicH IGRRIBRES g iaRe Ll wehe
cat L3Nl Pgﬁygﬁfeéfﬁgﬁ"ﬁgﬁﬁéﬂ&§§ﬁ1 HHY (54 REQBRLs

, and any [ o0Se connective tissue and bl ood vessels
dianetegrowves. afite sBRGiardend nsedl thliese igara inahndley -

free | becco’' s ,phosphate huffered saline (DPBS), pH. .
POUREEORRETE FHEDRE HEEH V- ANES 5 TCAPAGTL S gl imic
acBll lnBUSRENTRR s i 12 dRaPa Ik diveegRilatd P isyistefrants .

(Wort hington Bi ochem cal Corp., Freehold, NJ).

Bri @fnjlerBROaar 4 niasshited Haich the components of the

pharmaceutical composition together to form a hard tablet,
and they include materials from natural products such as
acacia, tragacanth, starch and gelatin. Others include
methyl cellulose (MC), ethyl cellulose (EC) and
carboxymethyl cellulose (CMC). Polyvinyl pyrrolidone
(PVP) and hydroxypropylmethyl cellulose (HPMC) could both
be used in alcoholic solutions to granulate the

therapeutic.
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di gestion solution containing 20 U of papain in
Earl e's Bal anced Salt Solution (EBSS) at 37 C for
w0 pdosp420ehut es. Cel | s are dissociated by trit uPEr/US2004/034976
through fire -polished Pasteur pipettes in a
di ssoci ati on nmedi um consi sting of MEM Hami s F12 , 1:1,
1 mg/ M ovomucoid inhibifté? and 1 ng/m oval bumi n, and
0. 005% deoxyri bonucl ease | (DNase) . The di ssoci at ed
cells are pelleted at 200 x g for five mnutes and
re- ﬁnspamde&runt58881cagbamnmag b luﬂadnﬂnmuhe

i nhi_bi_t or ovalbu Q.0
oL SPs PEETERH Gged Ko GG -2 ?ﬁ&%ﬂg&
préeekail. Ni RALEY BBt nRYOMLC disdd BRI B t:l.@try,erl%éﬂxléﬂn the
oval bumin at 200 x g for six mnutes to renove cel

thgeppeytignandhehef dieemed 1t hpodgliheses cmm iyicdmdsesput
Fisher . 3¢ientific bur P . .

| e LB oo P e e SR ea R gy ¢ Mnesiun

anﬂeaa&ynnmebaﬂtsan@oa@detmmﬁawmmmémmyhamm gmme liguid
-okglthlne 100 (S na St. LOUIS dﬁﬁ nouse

PRI AP YEGRRP gé Vot [§R%)"‘ wgFsted §6% %%Jé“sarhtts

ma§0a1s$o%ecﬁgéafﬁﬁbh o) %%@Hb%@Qaﬁ%@ﬂu@hiﬁ%%é“”ﬁgdﬂé%lum
medi um consi sts of m ni mal essenti al nedlun1(NE

lapgils spifatel: polyeshyillemien 9lveolUof )Varg{qu@pll@ﬁﬂﬂui.ar
weldntel (%ggggggg 100819 40%gat | nactivated hor se

heé“Cul'turées are kept at 37C, 5% CO

andGlQa%(mhsrrtﬂatyma@m depidodlel ithe ENewgpawiderafi gt
-neuronal cells, 5- luoro - -deoxyurldlne QFS /h@ and
thegy V&hﬁ@lexgenpwagﬁé PFEtdded duE inFe TREAUIAT IRre &tk

ai¥ E@a?kaﬁ&@m@ﬂ'ﬁ' du%a.ﬁ%ptc'o%‘ffre%%q/ Qr n@LBIh't R %%é&gat ch

peptides . Two hours after plating, célls are treate
glidehteemepbinantideusiarich ¢rlcecpybiogaent o @i li-B @nd

tr flO m (0.38 . Positi
hy@%%%?él tc“&%%? élfﬂﬂraag%ru al (-di | utn 2% ant iOSI-B: VZnti body

( R&BDoSysteds s s nreapolirs thi\pepite dapRhidedrt &AW e-
culture plate. Test peptides or test conjugated

copdpgpiied pepgidef pdmtbeadpventyonr dnggd eataqt@@us

en&}?e%ﬁ%h@“ 8”§-|u %%%Qa%t il Fh ol deser d%'d digl ul !
es are dilut I'n co ete ne un1before |n

agadded Bachheuetibtiupess. magc dibafliude amﬂenus gerteradnts

around 4Q,houts neas renent, of VR
sughe PBe s P i Su B e 2ot Sy L ER e ds SPE M DRG
sulNeBEQBSina Gl bHKes i dke i é%alwmt Eui%baan;@f or rldelnide
i n Hanks' bal anced salt solution for fifteen m nutes,

deprgorEESWEN Bgpusstoekd( p@@r e@cle@kb@malﬂ@)nwahd
ch@?%gaagbkzéggﬁg%hgggp 2?; 1 LePThéolgékg%E)pJ%entlal
nonionic detergents that may be 1ncluded in the
formulation as surfactants are lauromacrogol 400, polyoxyl
40 stearate, polyoxyethylene hydrogenated castor oil 10,
50 and 60, glycerol monostearate, polysorbate 40, 60, 65
and 80, sucrose fatty acid ester, methyl cellulose and
carboxymethyl cellulose. These surfactants may be present

in the formulation either alone or as a mixture in

different ratios.
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(TBS) for one hour at roomtenperature. Cultures are

rinsed once with TBS containing 0.1% Tween 20 (Si gm)
wa@nasiosoebated with rabbit anti -VR 119G (prepe@BUSED4/034976

Angen) for one and one -half hours at room

tenperature, followed by incubation of Eu-Iabeled anti

-rabbit second anti body- (¥altac Oy, Turku, Finland)

for one hour at roomtenperature. Washes with TBS (3 x

five mnutes with slow 100 - shaking) are applied

af t agdea¢heaninapody sbn®bahicandebnhanthes doutrivdma tithD to

m/well, VWall ac ) is added to the cultures . The
enhpnSeeYBDEAKE SigiiaR P§Pﬁ'-ﬂéﬁsrr€é‘§di°§d‘ﬁeﬁléjﬁ‘ﬁ@njugated
pepE@@%lveﬂdbﬂgﬂgggt?Btg EB@@yC¥£v1n¥REh§§p@%ﬁﬁéyiy'1

sanples treate e vehicle -conjugated peptides
inpdudet vamiped Fpttonpadidsg such standard iowbeaasf, Rlleic

titration from 0-,100 Per cent, i nhi bition

act Horddrencis” Rearanio s demneaen BeRt om of 81 ef f ect
on ¥BhtewnnessiencbleDRoriRUBSASDN hageles Mdidddile. The
conparing to controls that are not Bl-treated.

pepipaer a8y oFeFED CBEnarRg UgRG SPuRePtdsa ofctiha tlylwemtlon
a c e t 0

R g T T e R

reaadseahg'eelﬁzhem Ellzﬁﬁlsﬁolnd otted@etcﬂnauus; MeqherEFms , for

Pol I ~5- rked |1
el B Y St B LYo R AL Y TrRar s TRe s
inkblbbe aitder avewe r&he( Holraal1Blte o, Ny Jex@inplleOV el dithdiges

a detrinment to activity ("rigid linker"). Finally

orTably sgcichhgdtest es Ankehisre dorm of tahlc§f’éi|c¥[§| il |@1'Lease
o Beblic® hiflfof YeEETe- EaR RN R R e

mﬁemmlo@nals pot enamgthiod bazled loa hu]nrmmxﬁls téeeEeutic
(hBl') for peptide and PEGyl ated peptid nt agoni sts
SYREEM dPedaPECTPedgent Paptt grﬁé’pﬁsd@ PEEHET I°C
seR&Be@ﬁ@aM@ memi%a?k Jﬂh(ﬂ&w a(l'lMNsN%Qte%ot'o '@it%rmﬂﬁi 1
MO 20K- Maleimde 1 SEQ I D NO
pushzﬂzu@s?bulvb@r@@gh Malse-lnml@e SlflaSEQOIanM@’:rg @UZESO‘—OGl

. 20K- | d S NOS: O
OBl S ehide 1B FONOC 25 R RO SREYe &
deMaleidmirda ehsSEQFIFRCNG 3 75 98 MO 2CK-

propi onal dehyde 1 SEQ ID NO 3 1 35 Maleimde - 20KM
aleimde 2 SEQI DNO 3 11 77 MO 20K SPA 1 SEQ I D

NO. ?%lH%ﬁg%y delivery forms. Also contemplated herein

is pulmonary delivery of a pharmaceutical composition in
accordance with the invention. The peptide and/or
vehicle-conjugated peptide (or derivatives thereof) is
delivered to the lungs of a mammal while inhaling and
traverses across the lung epithelial lining to the blood
stream. Reports relating to the pulmonary delivery of
macromolecules that may be helpful in this regard include
Adjei et al., Pharma. Res., Volume 7, pages 565-569
(1990); Adjei et al., Internatl. J. Pharmaceutics, Volume
63, pages 135-144 (1990) (leuprolide acetate); Bragquet et
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Tetrakis 20-K SPA- 4 SEQID NO 3 0.14 10 Tetrakis -
20K-SPA 4 SEQ1 D NO 3 0.14 10 none NA SEQ ID NGO 3
wW@28/082037 none NA SEQ ID NO 5 0.19 1 none NA BEQU$ID04/034976
NO 9 0.77 0.5 none NA SEQ ID NGO 0 0.2 6 none NA SEQ
IDNO 2 0.38 2 None NASEQI DNO 7 0.8 1 a
Cenerated by one -pot pTo%%ss described in Schene 4; b
Reductive am nation at N-term nal residue, epsilon
amne ; ¢ : acylated on the N-term nal residue,
alepsUI ofaadileyasd .. P@@ytralced onVloliemM t1r r(ismiplr &9 due,

= PARCRARe QRRFD: EBpibaic Bip FRRERY St 'ﬁngw

Inb, uﬁ@dBor o1 uMeC @OV:EJongeSA%%@¥lI§' ‘j(ﬁ%wr(%{la%‘%ﬁlacr 4 sin)

prepared accordi ng the procedure set forth in
SmBobt ktewla . J(.BiCddheniloalesiour Nalluntd B457 pagkdr AN45-1146
Protei n concentrations are determ_ned by the nethod of

(1BBAAf dPd -PRRACINBISSO He As¥ieip. et7 21248 "Aszpsolgmgbiaon of
B
prpftinsp, PRk oy ilTOREUI0 prd o DERIAGE 1050 ey Bl Y,

Co(L Bradbertil®&I0 ) thelmrh:lmgylts Bumdh7 1;1(0&;9:814)11)0rm‘5hm ); es:tebs

ctodtar o EpRT by Viede ﬁémconce”” a4 o
lﬂesg%re%lnqgcg LSSUE KR BIBCRAULE.ALGL Bl hnel §7tent

€in co ion o |néu ate
NoC 5 AB4v6r5|6ougxbmlmﬂop§nt@t golohe p;rtdmmamg factor) .

pr eci Elltat d with acetonitrile,

acetBREFPIE 6 16% PR iR \%@epr&ﬂ%cﬁ @cﬁ fieati@viention

arECHEDVEE DY se Rt Il H&%‘h‘a?ﬁca@n debhedd lddaipddirddierne
filtered through a 0.1 nmM nmenbrane. The sanple is then

puanahpryd dey iverar 9@’ ;th@geplapﬂ_:dm( @mdxlcmo m:nqﬂmﬂam but

RC218 ers poration, MIf flow =
no o G AR e e | FERCTO AN O et emd
poated) inh30%¥reat el 1( @£1Uhiehmag eaEathi 1&@6&% AR D, 1%
Form_ c acid) - 50% water (0.1% Formc acid over 20

skl hgfedy m%s SPEEt FESCE Y CdEFEERISF Ofhe
coﬁﬁgﬂé‘é%ﬁ Qf b8 bR gac%%"%w&gb% tf'o?ce thed %J%tdt\ﬁece
| to a rst

he in erna standar s fitte

oflbhs ﬁunemmomn(pcenph@n@ptrapeaMpm@MﬂlL@hr aanufactured
by[ﬁagglnc odt n%nkcon%%ungkulsérﬁlgg%u%%nc%ﬂfr Qd?%‘?x
nebulizer, manufactured by Marquest Medical Products,
Englewood, Colorado; the Ventolin metered dose inhaler,
manufactured by Glaxo Inc., Research Triangle Park, North
Carolina; and the Spinhaler powder inhaler, manufactured
by Fisons Corp., Bedford, Massachusetts.

All such devices require the use of formulations
suitable for the dispensing of the herein described
peptides and/or wvehicle-conjugated peptides and/or
deerivatives thereof. Typically, each formulation is
specific to the type of device employed and may involve

the use of an appropriate propellant material, in
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test conpound at tinme zero and the concentration of
test conmpound at the tine the sanple is w thdrawn,
w0 e®peedevel y; the variable "t" is the tinme theCHEAPDE034976
is withdrawn for analysis; and k is the rate of test
conpound concentration change) . The variable k " is
deternmi ned by using a nor/3 4 near regressi on approach
supplied by the JMP Statistical software package.
G ven that the test conmpound concentration decreases
ad@¥eiohi 88, dihaenakyesxefipikntar adpegahicke anfirerhal f
-life is calculated fromthe- 103 - nodel derived
cavmteésoﬂSﬁfuluépngh@ﬁépm lowing formula: T = (Ln 2)/k
EX&BH%EmﬁéeéE Q Ehﬁﬁ@tbggrﬂg VEB% Q éyg"
pepti des an con ugated anti - peptides in
pulabnang unmpeylpabnsnﬂdeﬂsdé caRbthdmamﬁatmmchPaﬁn

del . Male Sprague -, rats (2Q0 are
crEReLPABY | RO | SSHAGPAnCSEARERE N RSP E %nd
sobRechbeft bunbar ispiraak chekvesratiskhen ewelmafdiondnehay
L6 are tightly ligated (4- O silk suture) distal to

inchedgoPBEL, r BOPEga®§PCornanBOBFI- or Nesuartl fc symhetic
t [ e, fi Crib a ung
st hacEABEh: flaht 2E Rl 5P BT R B i Ry
frmedUQedsby1ae@§&ﬁbakliﬁhgathéep@@tﬁd@at|O@GXWIBMS rat
. Pain 50; 355 -363, 3%&92)) The Iﬁi ions are cl
SUGRJSFhEYFAPECHIERR! | Shel £61FEcoFELIHISS Hrse é:&}ﬁél ose
deE?%Hk&%ebnmg§C%§%bp@% Gisel i | @nidbl aeyRIsA naly e Jseid,

hind paw as assessed by recording the pressure at
suwhi eb nheaabﬁééﬁedfpaww@apsphateral to the site of

e A LR

mipebpghei-ewl anny 1es itohe cbh@ﬂb&é sSUikrace Hefr ttlj@ermwf
(between the footpads) through wire -nmesh observation
cagagess ASpERNESTRdAEREl: t hreshol d (PWN) was det er mi ned

by %9#%@%%3'0% RGN eaIieN Eo%“ @Ls%ewl%@ls' %A iSdul us

streng analyzing w thdrawal data using a D xon
elnhar-patawetuhtnasinca$y@escwuﬂédtwpnaa%&yamom®ruaq the

et a . (Quant,i tatlv asse nt of .tacti al l.adyni a
acfhringa Beohase podids veta Tt (R W8 ad S oo
diksolveé@4in Ne® ks ndcsiRalts Wty abfiut (melr RS 25

i solated but not |ligated) withstand at |east 148.1 nN

mi{ddgiraasefmat) o Of5 by ol ogh carldy’s ek inier REIFR T @F¥ondi ng.
o SR ETHE ) AL SRR AR e
inpawdeRat dudifer and a s1mp1e sugar (e.g., for peptide
stabilization and regulation of osmotic pressure). The
nebulizer formulation may also contain a surfactant, to
reduce or prevent surface induced aggregation of the
protein caused by atomization of the solution in forming
the aerosol.

Formulations for use with a metered-dose inhaler
device will generally comprise a finely divided powder

containing the described peptide and/or vehicle-conjugated

peptide suspended in a propellant with the aid of a
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included in the study only if they did not exhibit

not or dysfunction (e.g., paw dragging or dropping) and
W0 b@s040¥ was bel ow 39.2 mN (equi val ent to 4.BCTU2004034976

| east seven days after surgery rats are treated with

test peptides or test vehicle -conjugated peptides

(usual |y a screening dose&/%f- about 1 ng/ kg and about

60 ny/ kg, respectively) or control diluent (PBS) once

by s.c. injection and PW' was determ ned each day
sutbgeeahter fRe BrépgslanB maRabeChAy| nbharwmeatonylPai n

Model .. Mal e Sprague - Dawl ey rats (200 ) are
mafpghelycHReY Ret £28d EREEhPIEBPEGr afBCFnASI &nt

i he| | h SokBEaSHEH,, Wit h

e e At (o= o e
hygrofédarecagboht sornanbybancegbopt asnclefiaig odynia in

R S P R g T

dighadedtstirguliofvefnbney , f ehaments 1 angetg afflamrodthane,
148. 1, .applied perpendicularly to the plantar
orsgprRéBasionfie thaRePhet REéRPhE FUSLRLIETtENAGGIHN re
soig§§Qn09§?FY@5E8naﬁ@gg%yapgggE%hQEﬁ?r6&%@@ R¥id may also
sequentially 1 ncreasingan ecreasi ng the stinmulus
bestisefigihaand analfpzicagtw t hdrawal data using a D xon

non_- par tric test, ,as described by Chapl an.e
(108afmulREs ong, £O% HiSReRSIRG REom BapoONST LS
de99cBOY i exhiBhbriBEol @YskuRCHionded. dry pawadraggi ng

or dropping) or broken skin and their PW is bel ow
coggapning( ég@i deseribed peptafesppntdest vedied atays

: - - njpacti S .ar reat st t
R Lt e A Bt e i R A
suchstaal Lycaoser, eepirbg tdds e sokré68enygagnidwolcordneiialose,
solution (PBS) once by, s.c..  injection . and PW .is

Or B e hPhedReaERUAES MHSFLAERGHIAGR T GayeeTArdr Rie i

poWakRdEanal chir gghald  (RYE). wa9 eonvert ef L iRenceft wie
maxi mum possi bl e effect (%WPE) using the follow ng

fofromdataonyPE = 100 (PWI of treated rats - PW of
control rats) /(15 -PW of control rats). Thus, the
cutoff value of 15 g (148.1 mN) is equivalent to 100%
of thealPBEean&eilye f@(iiiﬁsrdol Naeﬁrlo@ﬁz&i:\&x@quaimmddptide
0% MPE. Preferred peptides and vehicl e -conj ugat

angdpti HeS1i6t errengged R PFPEHISSn 14T é%@éf@ﬂ@amd-

NalR59d ﬂ%ﬁi%x%n%'lﬁ%%fsc epld VasehlrchMidfe ddFRide and/or
relationship at a screening dose of about 1 / kg and

vehbole-6onjybleged espedideselof. theGiemenitigireycd pdhe blood

RETES TNt M I AR Qe

product to the nose, without the necessity for deposition

of the product in the lung. Formulations for nasal
delivery include those with dextran or cyclodextran.
Delivery via transport across other mucous membranes is

also contemplated.

Pump delivery. In certain embodiments of the present

invention, localized delivery of the peptides and/or
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inhibitors of Bl activity may be evaluated in Mle

green nonkeys (Cercopithaecus aethiops St Kitts)
webableoged | ocally with Bl agoni sts essenti al PGT/ES2004/034976

descri bed by deBlois and Horlick (British Journal of

Phar macol ogy. 132:327 -335 (2002)), which is hereby

i ncorporated by referencé’/anits entirety) . In order

to determ ne whet her PEG -conjugated peptide

ant agoni sts of the present invention inhibit Bl
cohfdygeeddopegiidblecst Udieprdesali badebelionw were

conducted on mal e green nonkeys { Cercopithaecus
copbenpépsedt frirt tEpakingherCRIFENEBAR NS Blafiesliptged

. L.rent f t _Ki Is P r
a1 BBPR T by REhOT of Rtay ERY MM iy, gnteiplaRta
byCohri tiheestabnt he CRjEHUNAMDIN thal agEanadk) a 1d&al site

angﬁoﬁanribbean Primates Ltd. (St Kitts, West Indies)
at WAXCHaLECWBPGRNGCE500. 5 kg (n=67) were anaest heti zed

(50agoketannaenke ihrangcpnebeeated ey ansiinEless

i ntravenous injection of LPS (90 ng kg 1) or saline (1

ingeyting eheathghenotis déirectlthenfiragisti ¢ $hedidepired
ini.n_-in e e al, d_b e I
bos iﬁngrdgH& 989§§C|b8ﬁ?§3%% l%§%3,31§%$@%éérﬁe Ifgh the

assay efc ,
caahaest-het Ezxedraankgy wowar eriug) ecingd wiskd edpfopm | (1

. mg kg.1 30 min before assay) . A single subcutaneous

LnERFBeLiLn LBP LARBEBRASTSERE FiR BId 3 SPAPArrs CRASF | n

sk199.m RhngeL' g -hactate) was given in the ventral area
and the increase in thickness of skin folds was

nolietopadther 36thed fom doicad izedaldiclimesy daldlpeies
._The results,_wer xpressed _as, the differ b
mprgaEaBer SFHG: RFLERELY. BEForS ana AFPar g DU nave
besubeekanepes i) agtiress Caprl dilialdvamnd ageas lodt iteckrrieues

used to reduce _degradation of kinins at the carboxyl _-
thafdugs fFLerepd RIEP PBSPESENGSSF. SKNTABONPSE S&9 Ms1i-

LYSI =[ESPO r.elat i I, +F
B TS e oc e s daFarm nat Ge A b
depaseryl B8mps blitcabsecdeder apresenveiaf fdirf fsdoening the

concentrat,i ons of PEgp pti de.ant agani st.. B§¥§%%_n I
e Pod P45 1FBPPITE 0PRSS, ANFAGIRET Of HE TOUEES
préfarbitiBneorkS §elfl kehickialll OF kY rtrgORtStratfslar
~determined at 4, 24, 48, 72 and/or 96 h after single
ingeryslsiGrom e Heseracian. apk 3G ierdihl Yinds
£0% @%ﬁﬁ%@!@n@o@hkohrug to the desired site. Preferred
implantable devices include, but are not limited to, the
Duros implant (Alza Corporation, Mountain View, CA), the
SynchroMed I .or II Infusion System (Medtronic, Inc.,
Minneapolis) and the like.

Additionally (or alternatively), the present
invention provides peptides and/or conjugated peptides for
use in any of the various slow or sustained release

formulations or microparticle formulations previously

mentioned hereinabove and/or known to the skilled artisan.
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DRUGS Ket ami ne hydrochl oride, LPS, amastatin and

captopril were fromSigm (MO U S A) . Al peptides
wawe00s/04200m Phoeni x Pharmaceutical s (CA U S. A PCT/US2004/034976

STATI STI CS Val ues are presented as nean standard

error of the nean (s.e. nmean). In edema studies, the

pre -injection thickness 8 the skin folds was

subtracted fromthe val ues after subcutaneous

chal | enge. Curve fitting and EC50 cal cul ati ons were

obt@osade83|n@fﬁbetmebtdo@h@@h oF sbiet wepe iiders Am@ﬂbr

ers. npar ed by two- anal,ysis of
CO%HBQ%EQ P&I’E’It& % Gﬁﬁailiﬂé(&nt&ﬁél tt&W% sfered may be

deEeEﬁ§heﬁ'Eﬁr@ﬁ@&ﬁ?&%@bdﬁ?@%e%hﬂqnkn%&%.@@M%iose in the art
consi dered statistically significant. LPS

whaghi adsiressi sichopgremr trusk eps bindogdised fedh-d ifigl
bibBYEL 1R SENSLH YLLN L0 R | SEeRLYI B0 Sl hiHlacs, an

ornat Yon assa y, T Eésponses
effecepter daganiestraBgenekse d@@br&ﬁh@@t ex_sjr ohlyy pkigilRgl Vn ahe art

si ngl_e subcutaneous dose at, 10 of a
USF@E r Q@Eﬁ‘t &LV TERBLBEGLEo M idat é‘aldpéﬁt Ve Oaﬁ'&uéilﬁ? pigil
knbEE €8NiugakedkReRklidenotnkhe sane mepthdeAnal oG, Was o cell

sufficient to relieve a pre -established Bl agoni st
cuil huueedsisallsamsacor psr ébporseraidryugsreys sivscesdiede in

dai ni, st ch | enges for and 4 days . .
Qb b BB R T a bRy TR grarr s A b eBi Ty e i Led in
thehalkengy weakia 196 detertheecetthecines@s ialhs ®ideter m ned

to be selective at Bl rather than B Furt her nore,

coprepEEAESRPudALS- OFOBea RETHICTAY S FORE T Ho¢< S s @q oof the
pe%%@d%hgkl%%%ecbﬁggﬁﬁt EaB ?di%n%%@ E%dtg Hock some

ative peptide) pepti hough rapi onset an
ameﬁhtcafyBWasndunpdrabtevﬁaw'H@I@'ﬁbb@@Ulé@kup ¢ 9025 ICyo) .

hours., anpl e 9: Rat . Phar maco i.c.Studi es.Vari
BoRBHPT aECorooes, S5 BHCRoRE SoL S Yo F g the
ar¥e(18iaes phadmadoltehes i 0 JaRke FERMAGHR orDAWrRY HARftSne animal
via an intravenous (iv) or subcutaneous (sc) route.

mogpdsd suLP &5 WMbee e@@mpé@wdpauarmﬁoaf&@et iife dedientdescribed

15 t
inSxg1S, 9\ Toul B TRal Sofimgpiehre ogtepgcton
(Cand/ of 32e heptsdaf tier oblieinejdeotiiamh) iisnteoruadpard zad exceeds
tuhes. Pl.asma_was renoved from pell eted cells%y¥£a in a

thge B PG AER o CaNB LoRt hafer FoFadcor Somsh 4%l
me%%?ﬁf??%?gﬁgﬁ%lﬁﬁnﬁﬁénQn@%lb@%ﬁ@%%%déé‘d¥3d¥é$¥H%ﬁM%ill be
determined by the attending physician, considering various
factors which modify the action of therapeutic agents, such as
the age, condition, body weight, sex and diet of the patient,
the severity of the condition being treated, time of
administration, and other clinical factors. Generally, the

daily regimen should be in the range of 1.0-10000 micrograms
(pg) of the peptide and/or vehicle-conjugated peptide per
kilogram (kg) of body weight, preferably 1.0-1000 ug per

kilogram of body weight, and most preferably 1.0-150 pug per
kilogram of body weight.
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an anal yte -specific LG MS/ M5 or an ELI SA net hod.

Vari ous standard pharnmacoki netic paraneters such as
web@anaoee (CL) , apparent clearance (CL/F) , ROI/US®00634976

di stribution (Vss) , nean residence tine (MRT), area

under the curve (AUC) and terminal half -life were

cal cul ated by non -conparthrental method (for exanpl e,

see Table 9) .- 109 - Table 9: Peptide and PEGyl at ed

pepti de Bl antagoni sts Pharnmacokinetic Studies in Rat

Act CombedaPEGnPEhkirdes . Pefihi daothkerAdEpeeagerhep @i-cBEGE

. (h). 0 - inf MO 20K- Maleinmide 1 SEQI D NO, 3 -
ln‘%%%‘é%mﬁ/e%im%@%r apf“SEggE}elﬁQHe tyeaganop (R, dnggther
emﬁ@&fﬁeﬂ@b?igkéeentgﬁﬁj E@h”hﬂ@/grsggfhagmgghoﬁ 236 any
28580 MO 20K SPA 1S 27.3°10701 Tetrakis
condppkon SPA dlsegderDaN@ocgazsmwgnhsBIetapanwgtlozoK-

8_63239 none NA SEQ I 3 1.2
cogREs £ RRLB s B 8, 238u 0005\ BRBCRASSEG Y °B NO
coBjlght8dnpeptNAeSED thD M=sOnt. @ivéﬁ&@%nnaﬁa BIA QEQUnt of

IDNGQ 0 2 01 55291 none NA SEQI D NO 2 1.0 7891
an \JFeTRA SEEP| BeR "HS81R1 1e52%SNsRe aNROSESLEBONdR 17 anti -
1n@1§mﬁ§@§§yacomggﬂﬁaate@hQVrQTStEQE BhBLERS Qﬁﬁchgggs of
in Schene 4; . Reductive amnation at N-term nal
pep@sﬁ@u@nteggnhsn aniler; cennuganpﬁ peptdde anyagbadsanand
term nal residue, n ne
Nséﬂgc%%t‘é‘argh t he RPFSrﬁWﬁgiil’Flggl aueehgf‘lﬁﬁlaogmtﬁ% Beptlde
an&@oﬂphoﬁﬁughtedlpﬁpk1dé sAN@ill1l: b3 BEkihYskbredl kobas to
appreciated that various nodifications nmay be nade in :
alife TAJeAEieR as HBScRPERAlagese. OAcHSAdPngPRuirRe to effect
c 0 [ n,i-s t
th% g%ﬁ% &§§P§8 8¥CE%#%Boghégf§éH@ EFQQ Qﬁe&gkkg%%gg. In some
enﬂa@dpmsmts onenbught béraopephidédsiubad/br EoXihgat¥d],

pei Grb Y108 BprREpERAEnt Py o BACHE FheDAneEnpBpEraEea so as

to allow reduction of the normal dose of NSAID required to

effect the same degree of pain or inflammation amelioration by
at least about 5%, at least about 10%, at least about 20%, at
least about 30%, at least about 40%, at least about 50%, at
least about 60%, at least about 70%, at least about 80%, or at
least about 90%, or more. This reduction may be reflected in
terms of amount administered at a given administration and/or
amount administered over a given period of time (reduced
frequency) .

In another aspect, the invention provides methods for
enhancing NSAID pain or inflammation treatment comprising
administering an effective amount of an NSAID in conjunction
with an effective amount of at least one peptide and/or at
least one conjugated peptide of the present invention. As
used herein, "administration in conjunction' is also meant to

encompass any circumstance wherein an NSAID and a peptide
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of the formula -L - P1 and -L - P2, respectively; F is

a vehicle covalently bound to X1 or Y1; L1 and L2 are
w0 pabependent |y in each i nstance absent or | i nke€BUS2004/034976

having fromO to 9 amino acid residues; nis 0 to 3;

and P1 and P2 are independently in each instance

pepti de antagoni sts of'iﬁ@gb?adykinin Bl receptor. 2 .

A conposition of matter of the formula: F'-R, or a

physi ol ogical Iy acceptable salt thereof, wherein : F'
anfgon mahtigated: pephideecfRthe pre¢ssatiddnviep tileonea&le

I nstance - (X1)- rein_R is.covalent| y. to
aapl8i 80685 V1 hhe S RRS SR aert Py Coadh EAAeRR L
apephi degadfiohhenf ebablhacthion”Plagndseld helP2in, comprises
.respectively; L1 and L2 are independently in each ,
S11“H§E§H@@u§b§1§ﬁ'tlnélstll-”?ﬁké?ﬁs aR&vV Pig aﬁ&%ﬁﬁl@%tr@tgoalm% different
ciREEd. rgain%g%;trgt'i_%no 110 cBninktidnt 180 R RbaRE P2

are i ndependently in each I nstance peptide antagonists
adofini Berbradykiesi a Bo-fecmpflation| [(i.e., The peptide and/or

conposi tion of matter.of any of clai -2 in Pl
cofgHBRBCH: BopRichondonty PERSERE PHSTRHCR FES| RAID are
praRtagonicsindidkdh he nbiady kiafien cBmpoedeplonn seldeered

fromthe group of peptides consisting of the peptides
adghBphatratSPD P REBATSLee CORPOSE tigRE -derity dtS Waglerstood

e f a c Lti ; t fs 0

chaParBR pebyi bl AM0Rr ORI Aea T Hert e IR, e
prascdtséguentd csclect ed fleamtt baegNSHIIcarsi 6 rgindmhistered

the peptides shown in SEQ I.D NOS:, 27-41, and
ot BF Y REPUSS SOt r SRR B G LR (BB it o Bt
exBfp1ene 20t oglRigiR ek peptheiceiok RhieS predihtP2 rhfertion may be

peptide having a sequence as shown in SEQ ID NO 42. 6.
admhaistepesi Weeklof midtler agf NG Dowarofos legimigiistered more

wherein n is.. .. it t ; n
SRR 130 4, BETRRE it Tnd B e
cotgCbaitest pree igenis)de fanhag @iicstes1 tf riomeritd ogr eupl dfhe NSATID

pepti des cqnsisting qf peptides defined the | .
capoPRuPAMiRfSter ey 35318 408 £ T % OgF'_y #digaggtration or
aiherehl rRAldsS A BRei6i Yt RRUYR! APOMMC.different dosing

al i phati c,
regimens may change over the course of administration(s).

Administration may even be before the onset of pain or
inflammation. Therefore, in another aspect, the invention
provides methods for treating, reducing incidence of,
palliating and/or delaying the development or progression of
pain and/or inflammation in an individual, said methods
comprising administering an effective amount of at least one
peptide and/or at least one conjugated peptide of the present
invention in conjunction with an effective amount of at least
one NSAID. Such methods include treating or preventing any
pain and/or inflammation of any etiology, including pain
and/or inflammation where the use of an NSAID is generally

prescribed. Such methods are also suitable for treating or
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heterocyclic, or alicyclic am no acid, a basic
di - peptide, or absent; al, a2, a3 and a4 are
w0 pabependent |y in each i nstance basic or neut reCT/US2004/034976
aromati c, aliphatic het erocyclic, or alicyclic amno
acids; a6 is Ser;- 112 - a a, and a are
|ndependently in each |h§¥%nce aromatic, aliphatic,
het erocyclic, or alicyclic am no acids, provided that
at | east one of a5, a7, and a8 is selected from Chg,
Pr@ﬁentkggaaanFendhmgenaﬂd NngbrdértpeeDaouslM-mentloned

tign 1 alz
ref NP Py e R aEaBR o a B e B A RaTRo B PR ated
wi’ahsBIht actﬁsvathﬂ COMMOosbinkoBmBbdiREheE , Okthel @hAn’ and/or
: %fereln a0, is a basic amno acid or basic d pepti de
NGt AP ERPT, 1§1PPSTaSBEGT E2AnPAS aci 40 FOBEs FEbgdinents, the

patRephidsy §§fl§mﬁéeloﬁ31bsa5¥801§%eﬁsg§tﬁ bﬁ?n@ngra%ounds

are independently in each instance Indanyl amn
Ingetder ampedSwenta7 theapEHnndadybramnﬁéammad;oas1es
and

as%?%%%gﬁgveF9 |gé% %bfﬁ £E§£lﬁlﬁatu? |o§h§ﬁoeg@pg1@@nts,

thabsenh. afld/ofhenevspast i baNi 8f apBbLeRtel Ghahm 7
wherein: a0 is an amino acid selected fromthe group

oStenIFERrhGisr AfR, ObbaFgembpdimenesy Ehs, pBiR snddera
inﬁl I&ﬁgk%gg Qnéﬁé&:i‘gtgé b1en2ghae. ﬂgkg;ta@d?l%re%ﬁ%gy In
ect e rom € group consi S Ing O

somBChmbodymenbs Dtls NSAIDi$sABg1eaEedePDm thél&rou@S

i S, . a4_.is Gy; a5 is cabis Ser; a7 is DTic
cobfithn Sog 8 ePibin Trac S TBLaPEROR: of BHAFPEFof JBHgIRChacin,
nagr¥R8hei Raprosyn, diclofenac, ketoprofen, tolmetin, slindac,
mefenamic acid, meclofenamic acid, diflunisal, Rufenisal,
piroxim, sudoxicam, isoxicam, celecoxib, rofecoxib, DUP-697,
flosulide, meloxicam, 6methoxy-2 naphthylacetic acid, MK-966,
nabumetone, nimesulide, NS-398, SC-5766, SC58215, T-614, or

combinations thereof.

EXAMPLES

The following Examples are presented for illustrative
purposes only and are not intended, nor should they be
construed, as limiting the invention in any manner. Those
skilled in the art will appreciate that modifications and
variations of the compounds disclosed herein can be made
without violating the spirit or scope of the present
invention. Compounds according to the invention can be
synthesized according to one or more of the following
methods. It should be noted that the general procedures
are shown as it relates to preparation of compounds having

unspecified stereochemistry. However, such procedures are
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a0 is Lys -Lys; al is Arg; a2 is Pro; a3 is Hyp; a4 is
Ay; a5 is Iglb; a6 is Ser; a7 is Diglb; and a8 is
W@@s/042027 The conposition of matter of clai m 7PEUTESEN034976
a0 is DArg; al Arg ; a2 is Pro; a3 is Hyp; a4 is Qy;
a5 is Igl; a6 is Ser; a7 is Digl; and a8 is Gc. 1 . A
conposition of matter of 88ny one of the clains herein
P1 and P2 are independently in each instance- 114 -
pepti de antagonists fromthe group of peptides
gerfansli St | fgp Nfcned ilesciaada rreﬁnﬂnyumdtm dDhrandpecificaa
aaaaaaaaaa-_Cwerein: s absent _.or

st aneq eI Ho Yaci 9 Dr. AMRIES R St%%%??la%“l%ﬁrY PRY;

groqu Sé Pé)o’ol_a?’ R) S %r&)’a&flt{l&lgﬁ’he aSorhp Sus 19&@1:1@6
[ D- b-Nal : and a8 i se. 1
onecosnmsecncﬂmmmtmt teergo,f gny) orn 0P e b qtlélzed to

r e s b e i et O VDT 2027 18))

gr oup CONs

usfﬂ%?&éf%lkﬂé%ﬁ mééﬁgai)Nﬁbrlé&hmphélusyvfnveﬂ51oﬂhe
conposition of matter of claim3 wherein said L1 i s a
peptidyl |inker having an am no acid sequence sel ected

Exdhdls (D WO ENS| Shd Nburi s SEQ oAb 180 feBeSES:

Peptide antagonists and PEG-Conjugated Bl Receptor Peptide

Antagonists.

Various peptides of the invention were synthesized
using synthesis techniques well-known in the art. A
preferred method of synthesizing various peptides of the
invention uses a FMOC strategy with carbodiimide

activation ag described below.

Part 1: Dissolve Fmoc-amino acid to resin using
carbodiimide chemistry.

Fmoc-amino acid (3-4 equivalent) was dissolved in dry
DCM/NMP mixture (NMP or DMF was used to aid complete
dissolution). A solution of N-hydroxybenzotriazole (HOBt,
same equivalent to amino acid) in NMP was added to the
amino acid solution. A solution of N,N’-dicyclohexyl-
carbodiimide (DCC, same equivalent to amino acid) in DCM
was added to the amino acid solution. The solution was
mixed for approximately 20 minutes. The activated acid
solution was then added to resin (if needed, precipitates
were removed prior to addition). The reaction was

agitated until the resin was negative by the ninhydrin
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ID NO 105 inclusive . 1 . A nethod of treating,
preventing, or aneliorating a disease or condition
waz®soizated with or nediated by Bl activity con@r/iuSiongo034976
adm nistering to a human or ani mal subject a
therapeutically effective anmount of the conposition of
matter according to any‘o%% of clains 1- .- 115 - 16.
A net hod of treating, preventing, or aneliorating a
di sease or condition associated with or nedi ated by Bl
teatti vUpymcampm’Jsitn@na@Iﬁ het eocupd ihg ,a theraresdim amismal
ct. a thera ffectlv nDunt of the
col RhEER: Pl Granett B e PHE R 6 o CaRE- 1 . The
et !@aétagcoua@hﬁgret Q- @,Ie@hﬁha& \@h@rcelf&o&m@éijt&%&a:éym
condition is selected fromthe group consisting of

i nf Faerapiretecited] pepaioyy pasdn aem dysaited geital
plgékfll Cg]%%n@a'&/sf)"‘%%& hagk F&%‘ L PaL rom g&%ained

| ammatory omel di'sor ders,
anandrabkmegmcwahlmdpeateﬁSfoTh&Snﬁuhod a&mom@smmiwas
m 16_wherein th |sease or condition is_selected

WaFFSFh V&P PHEp 306N SASE RGMoff SVRE] 5, The resin was

alkﬂﬁkégﬁﬁﬁgrXh@ah%xta%%b% BaB1EeNAleRRIGE JFadnpal N,
| ower back pain, pain fromtraum, surgical pain,

prephif demigooy jzh@omﬂm 61 d@nsgrlépﬁdhn@ 3lergic
rhinitisa TFA Qgg%ggtlc fg@g%%fgﬁn1conpr|5|ng
a conp05|t|on of” © accord g to any ‘one of clains

1- 2he drdedl reedst faoe pla&ltrracmtsl @analcyadr deceptfaklisk and
di luent, excipient, or carrier, conposi ti on of

107abL B/ 81 SR GRm8avBoe CREFE) T AL 2. 3buater,

1. BBY%!]:%%%%b ¥ <34 ceRt ablse 18k QIR M erRid addkd .
and Y1 are independently in each i nstance peptides of

Afthe S@nwmhagam@e-Eeacpzonrégpeérﬂv@bwrSF|u@ean@53n was

covale | v..hou to X1
ref R R e S T 68 Kbl Fechostl airesan Y ey Sabhea
twhael 4gthr e t aeh® aBipenacl &iNeSiaaues wdrd $dhdehtFated
and P1 and P2 are independently in each instance

topegPRdevamrageni SVSPer atAeTH AR medugied eegeor e 21 The
1 EREEIROSEIER B T8 ool BB WIS iy g 2ot
voanmeob fckailds d2¢- EthwhereEhePbr&mdpEla&mewas collected.
ThE”S%B%”g?”%%% %%e %qsgg 1n a water/acetonitrile
mixture containing 0.5% TFA and lyophilize. The crude
product was then purified using C18 HPLC, on a gradient
from 10% acetonitrile/0.1% TFA in water to 50%
acetonitrile/0.1% TFA in water. For 1 g of crude product,
a 250x50 mm C18 column was used at a flow rate of 90
mL/min on an Agilent prep HPLC with dual wavelength
detection at 215 and 254 nm. The injection was
fractionated and each fraction analyzed by mass
spectrometry. Tubes were pooled based on mass spec,

concentrated under reduced pressure to remove

acetonitrile, and lyophilized to obtain the peptide Bl
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pepti de antagoni sts of the bradykinin Bl receptor

sel ected fromthe group of peptides consisting of the
w@epsiodws7 shown in SEQ I D NOS: 5- 60 and deri vBECT/USR04/034976

thereof. 23. The conposition of matter of claim?21

wherein X1 is a peptide having a am no acid sequence

sel ected fromthe group‘c%%sTsting of the peptides as

shown in SEQ ID NOS: 27- 41 and derivatives thereof.

24. The conposition of matter of claim2l1 wherein n O
angagorists 25 Wik ec mopdisivsi.on Chanerttieer zeft icinaiwas24

r el g .4 c It of matter of .the,
acf3kirAee Byt <M g  3Rn! geargy 2 et son.
acceptabl e salt thereof, wherein: X1 and Y1 are
i ndependeast Prc-eoedelyaites! dRee ipRR! idesHf itheddRhire
-L - P1 and -L - P2, respectively;- 117 - Fis a
preprirefeagodalléfiSy bound to X1 or Y1; L1 and L2 are
i nd 8 t Lp_e ' cg.a r.oLi r
nav g e g Phar AR IR B2 R Y, 5
anandoRlsandsB2ecated ifdepehtiengyuipn ceash sitisigarde SEQ ID
epti ant agoni sts fromthe grqup of peptides .
nofSReh LS, HG*6f Syephtiegess Wﬁﬁ@dd&%feﬁ@nftom%dyl linkers
at2@faaaRagdamdnds? and WIEHekBnta2Bihg a8 PRASHA tAmate
neutral aromatic, aliphatic, heterocyclic, or
cygkpéypel neingi fbeaeiforehgsicd onedpapthdds de.-absemEQ dD

noggr 2ty SyBE SLABRCTHEHLL B, O MOBLANER iy

Sic of "nedtr matlc, atic, rocy
dififeegaki siapknandcicdnfigtrasisas; o&Spodd, (et laBicar e
i ndependent!ly_in each  instance aromatic, aliphatic,

ILKEPL) 0dFEF) c TPEPUGH &yErELARIEEacPrEP L 1o Pitddde hat

malbih@ast a0R8vak e85 008 fme@Nd 028nkS NS ekeatied 1f YR %e
g, lgla, Iglb, Niga and Nigb of the D or L-
thgohf p§uchei peptade ag9alayl, valhg, af2r akdmpded HMbthaxe A

i pdependently in. e CE Lnst an a_natuyral am_no acid or
or o P8 G 5ok RS Ss PEISR - of THEt £8P U4F Piio TFa R4 08
co;n,\;] Roates wepbypuet@gedablyidacertabhgesahi-odeic’@bohy,

erein :
concentrated by lyophilization or diafiltration and
dialyzed into buffer prior to in vitro and in vivo

biocassay.

Method A:

PEG-conjugated peptides were prepared by reacting a
cysteine containing peptide with PEG-maleimide in 50 mM
NaHPO,, 5 mM EDTA, pH 6.5 at 2.5 - 5 mg/ml peptide and a
reaction stoichiometry of 1.2-fold molar excess of
maleimide:thiol. The reaction was stirred at room
temperature (20-25 °C) for 1-1.5 hr. Once complete, the

reaction was quenched with a 10-fold molar excess of [B-

mercaptoethanol (B-ME):maleimide and allowed to stir an

additional 30-60 minutes at room temperature.
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F' is amltivalent vehicle; Ris independently in
each instance - (X1)- (Y wherein Ris covalently bound
W@ 2005/042027 118 - X1 and Y1 are independently i nPEEUK2004/034976
i nstance peptides of the formula and -L - P2,
respectively; L1 and L2 are independently in each
i nst ance absent or Iinkér§3having fromO to 9 am no
acid residues; nis 0to 3; Zis 2to 8 ; and P1 and
P2 are independently in each instance peptide
ant RFogirsss quomhqnefeﬁ@ipvmﬁﬂq@mqrdé@mﬁmsi@nmgr@ferse-
pepti des deflned y.the formul a
PHRSE HPLC, (KE-BEHG WY G oc o 9'& S © brihRdigagtion

tPEOMRYG & 2@'0 a{aat 50 miNEt Bl @Y Jd1QumePT ( e}la&:_yed &a@m no

aci d, basic di-peptide, or absent: al a2 and a4
COémelbiiﬂdep@”xdemtl y i o i 4TRSAnc e 'Iliraismlmacrmd regptide

orfl BB b LI 0 00U O L VL 20 e

ac@at;@lmlt&itl@@&aaﬁ@iﬁ i @l ligp hatiifludiRIRIaoKe |l d @i Or
a|IC§C|IC am no acids, provided that at |east one of
Tygd.cadty ard 088 afs e eartd da onedeg icponseed gt tthe
ré&d%io%nd Nigb of the D or L- configuration; and a9,
alO, all, al2, al3, and al4 are independently in each
|nstan@eaxlmahﬂxM1dHnautxuatbanEﬂxgﬂmyméﬁh (M= 5kD or

20t SEL A0 s C0ae A Fl Y SR JGHR U™

Nd@'d@% 2Nt (raikd SJ&mﬁﬁﬁlc am no aC|d - 119 - a2 i s Pro
; a3 ies Hyp; a4 s Gy; a5 and a8 are independently

in each |nstance Indanyl amno acids; a6 is Ser; a7 is

am no acid; a8 is Cpg; and a9, alO, all,
Pu%fglca%g% and ald are |ndependently i n each.

The PEG-conjugated peptides were purified by cation
exchange chromatography using SP Sepharose HP columns
(Amersham Biosciences) pre-equilibrated with 10 mM NaOAc,
20% EtOH, pH 4. Prior to loading, the reaction mixtures
were diluted 10-fold with 20% EtOH and the pH adjusted to
3.5 with glacial acetic¢ acid. The diluted reaction
mixtures were loaded to an appropriate sized column such
that a peptide:resin ration of 2.5 mg/ml was not exceeded.

The column was then washed with 2 column volumes
(CVs) of 10 mM NaOAc, 20% EtOH, pH 4 and eluted with a
linear 0-200 mM NaCl gradient in 10mM NaOAc, 20% EtOH, pH
4 over 10-20 CV. The unmodified peptide and PEG-peptide
conjugate were detected by monitoring absorbance at either
254 nm or 220 nm. Under these conditions, the excess PEG
and B-ME were washed out in the unbound flow-through
fraction, the conjugate eluted in a broad peak starting
~50 mM NaCl and the free peptide was well resolved,
eluting at ~200 mM NaCl.
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i nstance a amno acid or absent. 29. The conposition
of matter of any one of clains 26- 27 wherein: a0 is
wW@rooat¥2007 aci d sel ected fromthe group consi stPE@myUsI004/034976

Arg, D-Arg, On, D-On, L, DLys, or a d -peptide

consi sting of two am no acids independently sel ected
fromthe group consistin@%f Arg, D-Arg, On, D-0On,
Lys, or DLys ; al is Arg; a2 is Pro; a3 Hyp ; a4 is

Ay; abis Cpg; a6 is Ser; a7 is DTi ; and a8 is Cpg.

30. THd 6= Dwtpd spealont odc tbdh erwearf e apyabnetefl by aRRBHREC

27 wh
andRon 6anPasag: n Rgrorohetty g8 BRbERERE BiES o0 b

conkYStent 149th @EGLp%peﬁae adnkug§abeQ; aBel pootled a4 i
s Gy, a5 i s lglb; a6i s Ser; a7 i s Diglb; and a 8

conjsggte Beak Vhe compestrabAdoPYnBEYéndof t one of
refbRb TR Lo Rt e, Nang 1 b15208 000t p8 lpirders OF -

Al@érhaﬁlbgly,daﬁfulSrSeﬁonaﬁay beDlgkd; tandoao&mtmaﬂ@ and
A conposition of matter of any one of clains 1-2

buﬁ/ﬁ@?e?ﬁcbi‘nﬁﬁdtb? SPQJPHGEEendentIy i n each instance

gggg%lge;f%fgigaggebigs ofer ekt Bepds aup ceh ReRliedesiere
analyzed by RP-HPLC and were typically ~98% conjugate.
Conjugate composition and concentrations were determined
by a combination of amino acid analyses, peptide
sequencing, and absorbance spectroscopy.

The solution stability of compounds represented by

lc in Scheme 1 was monitored at ambient temperature in
pH=7.2 phosphate buffered saline (PBS) over time using the
CEX method described above (Figure 1(A)). Compound lc was
shown to rapidly convert to 1d as well as to two products
resulting from hydrolysis of the succinimide moiety

(structures determined by a combination of IR, MS/MS and

NMR experiments).

Method B:

mPEG-maleimide (1.0 eqg.) was dissolved at 30°C in
anhydrous MeOH in a 3-necked round bottom flask equipped
with a mechanical stirrer, temperature probe, and a N
inlet. Upon total dissolution of mPEG-maleimide, a peptide
containing a N-terminal cysteine residue( 1.3 eq.) was
added into the clear solution and stirred at rt for 3h.
Reverse phase HPLC shows disappearance of mPEG-maleimide
and new peak for the intial 3-sulfanyl-succinimide adduct.
Next, ten equivalents of diisopropyl-ethylamine (Sigma-
Aldrich Corp., St. Louis, MO) was added into the solution
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of peptides defined by the fornula : H- a a a a a a a

aaaaaaaa-CO0OHwerein: a0O0i s an amno acid
w@edososme’ from t he group consisting of Arg, D PCOUSION034976

D-On Lys , DLys, or a dipeptide consisting of two

am no acids independently selected from 121 - the

group consisting of Argr Ag, On D-Om Lys, or DLys

; alis Arg; a2 is Pro; a3 is Pro; a4 is CJy ab is

Me- Phe; a6 is Ser; a7 is D-b Nal; and a8 is . 33.

The conp natter 32_wherein sald L1
anf 8552 Rt OB EL PPt Aol Ak hatala Ehg, g ion
wasemeuuedrEﬂobwth@ngeauma@@ﬁsw@mqmgumgﬂaabﬂlDéimﬂOO to
TO§6@A&@ S 520 2'0”%S'a\é:est§%18y&‘?c %T}%%% t ‘?3?-% analysis

matter of claim erein said polyeéet ylengﬁg yco
lnﬁagaﬁﬁda%’feagéSﬁop@@memslm yhiths dieset dd 5 orh tiie 3-

suglfaﬂﬁ}lc‘-@[l&bs_hhﬁﬁd@f adductd L2813 1 Bahbons irdriti a2 Gy 1
i 24 000 Daltogodélv 30 OOO Itons v

me%ﬁféo@ EBsKt SABMEAN TG 2966006V BEE: G Ves U diethanol
usednmnstheomeabtﬂ&hnean@fthbak%B&4tWhgr@M©uﬁy(kolutlon

wa%og%osr%dogtogogﬁskgh S a%a%ab% as a%gh%gonl zﬁﬁte

recep or activity ro and erapeu I
pragcéeptabeewhsl ﬁllrtuefceda e ifi wod drnc@mmsier V22 3% aﬁc
roBﬁJE%QpeEaEﬁ§étbQ%rng%Ee%b'%&gogﬁ S R th

di sease or condition associated with | ate

cagPemey iy ScBifpr FEi RFCsBRCH L Seas ﬁ@rﬁo@xgmmanlbmkg@. mal
prsdipectiia)therapeutical ly effective amount of the
conposition of matter according to claim34. 37. The
nmet hod according to claim35 wherein the disease or
Pugdfidcakdpniss sel ected fromthe group consisting of
i nflammation, inflamuatory pain, acute pain, dental

pai n, back pain, |ower back pain, pain fromtrauna
The above crude product was purified by RP-HPLC using

MeOH-H30-AcQOH system (cl8 YMC ODS NQ as stationary phase)
to afford the 6-methyl-carbamoyl-5-oxo-thiomorpholine-3-
carboxamide linked product with a purity > 98% by
analytical reverse phase chromatography. The pure
fractions were combined and concentrated to dryness under
vacuum and the resulting white residue was dissolved the
minimum amount of warm MeOH (~30°C) sufficient to give a
clear solution then treated with TBME (twice the volume of
MeOH used). The resulting cloudy solution was stirred at
room temperature for 1 hour and precipitate was filtered
off, dri§d under vacuum at room temperature for at least
16 hours. Pure product (1d) is obtained as an off-white
in 74% overall yield with >98% CEX and RPC purity.
Conjugate composition and peptide content were determined
by a combination of amino acid analyses, peptide
sequencing, multinuclear NMR methods and absorbance
spectroscopy. The solution stability of compound 1d was
monitored at ambient temperature in pH =7 phosphate

buffered saline (PBS) was monitored over time using the
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surgical pain, inflanmatory bowel disorders, asthns,
and allergic rhinitis. 38. A pharnmaceuti cal
W@ 09p/0$3027 on conpri sing the conposition of matPEF/US2004/034976
according to claim 34 and at | east one
pharmaceutically - acceptable diluent, excipient, or
carrier. 39. The use of t& Tonposition of matter
according to claim34 in the manufacture of a
medi canment for the treatnment of a disease or condition
CE?{ein%%h%@ Bé@@k&ﬁ%dgéi%%@eco'ﬁﬂ gt '0%91 Blunlan L3RR | on,

E pai n, acute pain al paln back pain,
SlgBﬁEFCBHE prPﬁe EéﬁﬁlﬂﬁonWPFguﬁﬁ sdgnditd gengaidhanges
noteﬁlaﬁﬁmteﬁx beyel. di sorders, asthna and allergic

hi ni t A tid t i f the bradyki

A e T T e e e SR
(Cgél) ech&dmﬁtograhhygwaappemﬁsufsekin g)noﬁ'k.gSEEenltD 1NOS: HPLC
syé@eﬁé W§gh56.|'.l.og.gr 55@5 Vgﬁte‘ifg?ﬁg\g&e %%}gﬁengféqg detfftopczr

si ol ogi ca accep i there
anﬁeghﬁé@oﬁﬁﬁéﬁéﬁl§Pt@ﬁaﬁﬁée§ra&V@nﬂﬁﬁdBFhF@@@ﬁp@KaphlC

cofi@Bibikngra &QHWeAEE BE1aW.no acids selected fromthe
group consisting of SEQ ID NOS: 15-35, or a

3—u§ 83\(!061'0(53/ acceptable salt thereof. 42. The
% kCdfie GenditionsFoldmAy a sequeMMS: ePSaffndum, 120
Bixd0gemect ed fromthe group consisting of SEQ ID
cho%ﬁm%mpﬂ-?) Thgo ptide of claim40 wherein the
N-term nal am n IS a Damno acid. 4 . The
pep'MPB'éa Bhasesa; m 4'5 QA TEAINWRSEIN- t er i nal ami no aci d

is selected from tB)eoglymlﬁmﬁtl ng of D-Dab, DLy ,
phar maceuti cal conposition
confxlpwgﬁg?g a peptla‘é ”&lr(%onl st of the bradykinin Bl
r ec8pdient.conpri si ngime sequentB of amino acids sel ected
fromthe group conézl sting of .SEQ I D NOS: 15- 35 and at
| east one pharmaceutically -acceptable diluent,
exci pient, or carri®r. 46. AGethod of treating,
preventing, or amegdorating di sease or condition
associated with or_nmnedi at ed Bl activity conprising
adm nistering to aShunan or i mal subject a
therapeutical |y ef§metive ampunt of a pharmaceuti cal
conmposi tion conpriging a peptide antagonist o.f the
br adyki ni n Bl rece%q or conpr¥sing a sequence of

Detection: UV at 220 nm
Injection volume: 20 pL or 50 pL depending on the sample concentration
Sample concentration: 2.5 to 10 mg/mL
i Sample diluent; Dulbecco’s PBS and other buffers used in the stability
studies

2. General Analytical Cation Exchange Chromatographic Method

Column: TOSOH, TSK-GEL, SP-5PW, 10um, 7.5 x 75 mm
Column Temp. 25°C
Mobile Phases: A) 20 mM NaH,PO, in water/EtOH (8:2), pH’ 3.5

B) 20 mM NaH,PO, and 0.5 M NaCl in water/EtOH (8:2),
pH 3.5

Flow rate: 1.0 mL/min
Gradient: Time B%
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am no acids selected fromthe group consisting of SEQ
ID- 124 - NOS. 15-35 and at | east one pharnaceutically
wo 2asoepeabl e dil uent, excipient, or carrier. BJI/UI1004/034976
nmet hod according to claim46 wherein the disease or
condition is selected fromthe group consisting of
i nfl ammati on, inflammator8’ pain, acute pain, dental
pai n, back pain, |ower back pain, pain fromtraung,
surgi cal pain, inflanmatory bowel disorders, asthng,
and allergic rhinipis. 48. The use of a pharmaceuti cal
conposi tion accor d%ng to clajm 19 in the manufacture
of a medi canent for the treatnent of a di sease or
condition selected25romthe d4boup consisting of
inflammation, inflggmatory pajh, acute pain, dental
pai n, back pain, |ower back pain, pain fromtraunsg,
surgical pain, inffamatory BBOel disorders, asthma,
and allergic rhinigsg. 4 . The use of a pharmaceuti cal
conposition according to claim45 in the manufacture
of a medi cament foPlthe treaPnent of a disease or
conpietdcoitn:sel ect edulraazedlmen gr oup consi sti ng of

0 OSEER " | RTIPSELY R SRR Bl ol

sur §amale gacentratinn] 20nmi @ mg/mbwel di sorders, ast hma,
and allergic rhinitis. A-836B PCT SEQ ST25 .txt

SEQUENCE LI ST|NG <1103 en inc. .<120> ANTAGONIL.STS Q
SamppieHugRiADYK| Rﬁeﬁo %E@é%@“@[%’é’ﬁeﬁ usgd %“mgg%ﬁwuges
Yet Rec'd <141> 2004- 10- 22 <150> 60/ 538, 929 <151>

2004-01-24 <150> Not Yet Received <151> 2004-10-21
Exampde 80/ 5E3nYhesissandrfugifdoatiensef SFG-Fppiugated

BlEg%g%b&%E%g%?EQHeSAﬁt§a$Qis¥s<%££iggPﬁ%l%ii%€LE%&¥§>

PEG-conjugated peptides were prepared by reacting a
cysteine containing peptide with PEG-maleimide in 50 mM
NaHPOs, 5 mM EDTA, pH 7 at 2.5 - 5 mg/ml peptide and a
reaction stoichiometry of 1.2-fold molar excess of
maleimide:thiol. The reaction was stirred at room

temperature (20-25°C) for 18-26 hours. Once complete, the
reaction is quenched with a 10-fold molar excess of PB-

mercaptoethanol (B-ME):maleimide and allowed to stir an
additional 30-60 minutes at room temperature. The
reactions were purified as described for Method A in

Example 1 above.

Example 3: Synthesis and Purification of PEG-Conjugated
Bl Receptor Peptide Antagonists using PEG Thioesters or

Iodoacetates.
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Arg Pro Pro Ay Phe Ser Pro Phe Arg 1 5 <210> 2 <211>

10 <212> PRT <213> HUMAN <400> 2 Lys Arg Pro Pro Ay
web@s8€02Pr o phe Arg 10 <210> 3 <211> 11 <212>PERUS2004/034976

<213> ARTI FI Cl AL <220> <223> ARTI FI CI AL PEPTI DE <400>

3 Met Lys Arg Pro pro Gy Phe Ser Pro Phe Arg 1 5 10

<210> 4 <211> 8 <212> PRB%213> HUWAN <400> 4 Arg Pro

Pro Ay Phe Ser Pro Phe 1/31A-836B PCT SEQ ST25.txt

<210> 5 <211> 8 <212> PRT <213> ARTI FI Cl AL <220> <223>

ARTbELCLALjRERTEREPspQQdes HegePpecBaaed byPhreaSerner o

Leu 1 5 <210> 6 <211> 9 <212> PRT <213> ARTI FI Cl AL
perdigds <053 iARRPFRCNAFCPEPRREECYEE6INS EFSIANG PGIPEGC-

opekY (BRensebyPilytethio ester) in 50 mM NaHPO;, 5 mM EDTA,
PH 7 at 2.5 - 5 mg/ml peptide and a reaction stoichiometry
of 1.2-fold molar excess of activated PEG:peptide. The
reaction was stirred at room temperature (20-25°C) for 18-
26 hr. Once complete, the reaction is quenched with a 10-
fold molar excess of cysﬁeine:excess PEG reagent and
allowed to stir an additional 30-60 minutes at room
temperature. The reactions were purified as described in
Method A of Example 1 above.

Alternatively, PEG-iodoacetamide may be used as
described above to form conjugates in which the PEG moiety
is attached via a thioether linkage (Scheme 3). In this
case 1.5 molar equivalents of the activated PEG reaction

ig used and the reaction time is increased to 24 hours

the reaction is quenched w/ 10 molar equivalents of B-
mercaptoethanol purified as described in the examples

above.

Example 4: Synthesis and Purification of PEG-Conjugated
Bl Receptor Peptide Antagonists using PEG propionaldehyde.

Bl receptor peptide antagonists such as any one of
SEQ ID NOS:5-60 and 27-41 can be selectively N-terminally
modified with PEG using the method described in US patent
5,824,784 (which is hereby incorporated by reference in
its entirety). For example, the peptide as shown in SEQ
ID NO:6 (245 mg, 0.l4mmol) was dissolved in 10 mL of
solution containing 100 mM NaH,PO; and 60 mM NaCNBHz. The

mixture was cooled to 4°C with over stirring and treated
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1 5 <210> 7 <211> 10 <212> PRT <213> ARTI FI Cl AL <220>
<223> ARTI FI Cl AL PEPTI DE <220> <221> m feature <222>
WO 2005/042027) <223> xaa at position 1 is defined BGSI/DE20g4/034976
<220> <221> c_feature <222> (4) ..(4) <223> Xaa at
position 4 is defined as p <220> <221> feature
<222> (6) ..(6) <223> Xaal t"position 6 is defined as
Thi <220> <221> misc _feature <222> (8).. (8) <223>
Xaa at position 8 is defined as DTi <220> <221> mi sc
witheat. 36e 9<2£22 OKOMPER @prodpdalishyate pokiktbieon 9 is

defi ned. < >.7.Xaa Arg Pro Xaa Xaa Ser_.Xaa
TS AP AR P AR T 52 Sro 8B R T R
fo? 3283y sPRthed] BurARTIE ByARP<22C0P> CEZ22nrREddddaMhy as

PEPTI DE <220> <221> sc_feature <222> (1)..(1) <223>
deggzigedpsdi Meshot 8 @df Frreards Barg <220>

Alternatively PEGs containing amine reactive
functionalities may be reacted with partially protected Bl
peptide antagonists according to the methods illustrated
in Scheme 5. Following the conjugation reaction, the side
chain protecting groups are cleaved using methods well
known by those skilled in the art of solid and solution
phase peptide synthesis, and the resulting PEG-peptide
constructs purified as described above. Multifunctional
PEG aldehydes (3-6 reactive groups) may also be reacted
with excess molar amounts of protected peptides to afford
multivalent PEG constructs in which multiple peptides are
attached in a regiochemically and stiocheometerically

defined manner.

Example 5: Synthesis and Purification of PEG-Conjugated
Bl Receptor Peptide Antagonists using PEG N hydroxy-

succinimides.

Bl receptor peptide antagonists such as any one of
SEQ ID NOS:5-60 may be selectively pegylated on a specific
N terminal or side chain nitrogen atom
using partially protected Bl peptide antagonists according
to the methods illustrated in Scheme 5. For example a
solution of partially decapeptide (1.43 g, 1.025 mmol) in
2.5 ml of anhydrous DMF was combined with 3.5 g (0.18
mmol) of Sunbright PTE-200GS (20 kD 4-arm
succinimidylgluterate, NOF, Tokyo, Japan) and 1.0 mL of



<221> m sc_feature <222> (4)..(4) <223> Xaa at
position 4 is defined as Hyp <220> <221> m feature
WE2B254708) . . (6) <223> Xaa at position 6 is def PEEUSHS4/034976
Thi <220> <221> c_feature <222> (8)..(8) <223> xaa at
position 8 is defined as DTi <220> <221> m sc_feature
<222> (9)..(9) <223> Xaa%dt ~position 9 is defined as O
<400> 8 Xaa Arg Pro xaa G xaa Ser Xaa xaa 1 5 <210> 9
<211> 10 <212> PRT <213> ARTIFI Cl AL <220> <223>
diiéﬁ{:lﬂﬂ(g%]/&tlﬁﬂpﬁrﬂﬁle(mﬁ)ﬁ x2@l ot dichioveorgPizane. The
<223> Xaa osition is defined as DAr
reSulina SO eis (Rt tr ek pEE 19 r 992898 v a

temRSidi e 4 d:s Heddnedden Hrpase?dted22d >radseedieat ur e
<222> (6)..(6) <223> Xaa at position 6 i s defi _ned as
pragFure2thes/ 3o BBy Poas S 3798 disgolkped >im 2o fmuapt

deﬁogﬁu?zgegg d&g%enizazrbcg%lggggﬁﬁ(% f‘é ' @@(?i ﬂIW o&lgoff Sdggﬂfsis
membrane (Pierce, Rockford Il, USA). The compound was
dialyzed against water for 24 hours (3 buffer changes),
then lyophilized to afford the protected tetravalenent PEG
product. The resulting white solid was dissolved in 60 mbL
dichloromethane and treated with 20 mL of anhydrous TFA.
After stirring at roomtemperature for 2 days the reaction
mixture was evaporated at reduced pressure then dissolved
in dialyzed as above. The dialyzed material was
lyophilized then purified by ion exchange chromatography
as previously described to afford the tetravalent product
as a white solid. In a similar fashion PEGs containing
1-6 succinimidylgluterate moieties may be used to prepare

mono or polyfunctional peptide constructs.
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<221> msc_feature <222> (9) ..(9) <223> xaa at
position 9 is defined as O <400> 9 Xaa Arg pro Xaa Ay

woa@see2Xaa Xaa Arg 1 5 10 <210> 10 <211> 10 RRUIES20PRI34976

<213> ARTI FI Cl AL <220> <223> ARTI FI Cl AL PEPTI DE <220>
<221> MOD _RES <222> (1) (1) <223> ACETYLATI ON <220>
<221> m feature <223>'Xé5-at position 7 is defined as
MePhe <220> <221> nisc _feature <222> (9) ..(9) <223>
Xaa at position 9 is defined as D Beta- Nal <400> 10
Leu Leu Arg Pro Pablél gaXaaXS@®eptdsldsie 1 5 10 <210>

1> 10 <212> PRT «<213> ARTI El Cl-Al 220> <2235

— 11 <211
SHRTPH

\. PEPTI DE <29939eB09 54 X PREAR ¢ <222> (1)

by <2¥
<2 1> m

#N}A@éG@kR@@%F BN (€31 S defined as DATg <220>
eature <222> 84) <223> Xaa at _position

4 28 defi fnd ﬁ@GHﬁGKR2?GFS@LZIS}nisc _feature
29 {N} CGGGGGKKRPGFSPL {C}
30 {N} CGGGGGKRKRPPGFSPL {C}
31 {N} CG-CH2-CH2-CH2-CH2-CH2-CH2-KRPPGFSPL {C}
32 {N} CGGGGGKKRPPG[AMeF]S[D-p-NallI {C}
33 {N}CGGGGGKKRP [HyplG[Cpg]l S[DTic] [Cpg] {C}
34 {N} CGGGGGGGKKRP [Hyp]G[Cpgl S[DTic] [CPG] {C}
35 {N} ac-CGGGGGKKRP[HyplGI[CpglS[DTic] [Cpgl{C}
36 {N}KKRP [Hyp]G[CpglS[DTic] [Cpg] {C}
37 {N}acyl-KKRP[HyplGI[CpglS[DTic] [Cpg] {C}
38 {N} CKRPPGFSPL {C}
39 {N}CGGGGG [DOrn]KRP [Hyp]GICpgl S[DTic] [Cpg]l {C}
40 {N}CGGGGG [DOrn]KRP[Thz]G[CpglS[DTic] [Cpg] {C}
41 {N}CGGGGGK[DOrn]RP[Hyp]G[CpglS[DTic] [Cpg] {C}

Table 4b: Y Peptide

SEQ ID NO: Sequence of Y' Peptide

42 {N} GGGGGKKRPPGFSPL {C}
Example 6: In vitro Bl-Inhibition Activity of Peptide

PEG-conjugated peptide antagonists of Bl activity

Peptides and/or conjugated peptides capable of

selectively inhibiting Bl activity as compared to B2

activity were identified using assays such as those

described in Sections A, B, and C below.
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<222> (6)..(6) <223> Xaa at position 6 is defined as
gl 4/31A -836B PCT SEQ ST25.txt <220> <221>
W@ 22dosatee <222> (8) ..(8) <223> Xaa at positiPCI/BS1084/034976
defined as Dl gl <220> <221> misc _feature <222> (9)
.. (9) <223> Xaa at positign 9 is defined as <400> 11
Xaa Arg Pro xaa G Xaa SerP*da xaa Arg 10 <210> 12
<211> 10 <212> PRT <213> ARTI FI Cl AL <220> <223>
ARTI FI Cl AL PEPTI DE <220> <221> feature <222> (5)..
(5)A<2232 XatratApssytpbnhBmas Béf RAedpasrHypnezion
<221> feature <223> Xaa at position 7 is defined as
using C}(_?@l:umg%guxm sc feature <222> (9) ..(9) <223>
XaanatiPasibhodf9the defingte@sBD gce@2f> r@21Pténin_an
. feature <222> (10i .. (10) <223> Xaa at position 10,5
ingeepraedinsinreaneiludarygalgsun g BRE Ka4CERagSBSCLVE

ph%?ﬁ?é??f%ﬁ 5840813 sahl1>thQre2déz, PBE 54L8”as an

indicator of Bl receptor activation. Aequorin is a 21-kDa

photoprotein that forms a bioluminescent complex when
linked to the chromophore cofactor coelenterazine.
Following the binding of calcium to this complex, an
oxidation reaction of coelenterazine results in the
production of apoaequorin, coelenteramide, COz, and light
that can be detected by conventional luminometry

A stable CHO D-/human Bl receptor (GenBank Accession
no. AJ238044)/Aequorin cell line was established and the
cells were maintained in suspension in spinner bottles
containing a 1:1 ratio of DMEM and HAM F12 (Gibco 11765-
047), high glucose (Gibco 11965-084), 10% Heat
Inactivated Dialyzed serum (Gibco 26300-061), 1X Non-
Essential Amino Acids (Gibco 11140-050), 1X Glutamine-Pen-
Strep (Gibco 10378-016), and Hygromycin, 300 pg/ml (Roche
843555). Fifteen to twenty four hours prior to the
luminometer assay, 25,000 cells/well (2.5E6 cells/10
ml/plate) are plated in 96-well black-sided clear bottom
assay plates (Costar #3904) ..

Media is removed from the wells and replaced with 60
ul of serum free HAM's F12 with 30 mM HEPES (pH 7.5) and

15 uM coelenterazine (Coelenterazine h Luciferin #90608;
Assay Designs (Ann Arbor, MI). The plates are then
incubated for 1.5-2 hours. Ten point ICso compound plates
containing 1:3 or 1:5 dilutions of antagonist compounds

and an agonist activator plate (20 nM des- Argl0-Kallidin
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<220> <223> ARTI FI Cl AL PEPTI DE <220> <221> m sc

_feature <222> (5).. (5) <223> Xaa at position 5 is
waledosned2as Hyp <220> <221> misc _feature 5/ 31PcBBSB04/034976

PCT SEQ ST25. txt <222> (7) . . (7) <223> Xaa at

position 7 i s defi ned as_cpg <220> <221> m Sc

_feature <222> (9) ..(9) ¥¥23> Xaa at position 9 is

defined as Dtic <220> <221> misc _feature <222> (10)

.. (10) <223> Xaa at position 10 is defined as Cpg
fixd00zobB®ehnysatjonir Chy)o avaa 1 xrr Struscazg Xam 19 F12

.<21Q> 14 <211> 10.<212> PRT.<213> ARTI FI C.AL <220>
WlEg‘ng R%Tﬁé?%lsALpﬁEéTr%DE 93GSWiss COFIELLFEHHS
in€dB3ri6h), an( butddd32aXEa agh-Resliticaethd pidafidied ias

DArg <220> <221> c feature <222> C4) ..C4) <223> Xaa

usgf posidiisperss $hgeBilnas tagomys t<zoow te ghe cell
t > ; 2 it '
o1gb B 4 B el gt ik BB 188 U e

takes 12 images of the cell plate at 5 second intervals to
determine if there is any agonist activity with the
compounds. The hBl agonist, des-Arg;p-Kallidin, is then
added to the cell plate and another 12 images are recorded

to determine the ICsg of the antagonist(s).

B. In vitro Assay of hB2 Receptor Function using

Calcium Flux:

The intracellular calcium flux induced by hB2
receptor activation is analyzed using a hB2 recombinant
cell line (CHO-K1) purchased from PerkinElmer (Wellesley,
MA;catalog no.: RBHB2CO0OEA) on a fluorometric imaging
plate reader (FLIPR). The cells are cultured in T225
flask containing Ham’s F12 Nutrient Mixture (Invitrogen
Corp., Carlsbad, CA; catalog no.: 11765-047), 10% Fetal
Clone II Bovine Serum (HyClone, Logan, UT;catalog no.:
SH3006603), 1 mM Sodium pyruvate (100 mM stock, Invitrogen
Corp., catalog no.: 12454-013), and 0.4 mg/ml Geneticin
(G418; 50 mg/ml active geneticin, Invitrogen, catalog no.:
10131-207). Culture medium is changed every other day.

24 hrs prior to the FLIPR assay, the hB2/CHO cells are
washed once with PBS (Invitrogen) and 10 ml of Versene
(1:5000, Invitrogen, catalog no.: 15040-066) is added to
each flask. After a 5 minute incubation at 37°C, Versene
is removed and cells are detached from the flask and

resuspended in culture medium. Cells are counted and
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<222> C8) ..(C8) <223> Xaa at position 8 is defined as
D f <220> <221> m sc _feature <222> (9) ..(C9) <223>
wXamsasoposition 9 is defined as 1 gl <400> 14 REHU$2004/034976
Pro Xaa xaa Ser Xaa Xaa Arg 1 5 10 <210> 15 <211> 10
<212> PRT <213> ARTI FI Cl AL PEPTI DE <220> <223>
ARTI FI CI AL 6/ 31A-836B PCP4SEQ ST25 .txt <220> <221> m
_eat e <222> (1) . . (1) <223> xaa at position 1i s
defined as DO n <220> <221> m sc_feature <222> (5)..
25 (B)0 <@@Bhs Keal ht apesplabad5insddevehédodackypidedoslear

<2 2> <223> It
bo%ggmd%??%%dpggg%ig 35 %rk( %EOﬁiségfeé?g?gggg§§;:5964)
celDd. aré 9 nciB3ted abn ad @WEIKKﬁnlﬁcuBadefiﬁedraigEth
<220> <221> msc _feature <222> %10& <223> Xa
at PosineeHa 185 aSperahed BEO®ph %469; 5aRGarERGAAF

€$§6§a&lC%%quggiogéﬁnéagu%9e§?lofh%6 oga}ﬁglguf%%g>is
prepared by diluting a stock solution of 0.5 mM Fluo-4 AM
(Molecular Probes, Eugene, OR) dissolved in DMSO
containing 10% [w/v] pluronic acid to a concentration of 1
UM in Clear Dulbecco’s Modified Eagle Medium (DMEM)
containing 0.1% BSA, 20 mM HEPES, and 2.5 mM probenecid
(probenécid inhibits activity of the anion transport
protein, and thus improves dye loading in the cells). The
cells are dye-loaded for 1 hour at room temperature. The
excess dye is removed by washing the cells two times with
assay buffer. The assay buffer consists of Hank’s
Balanced Salt Solution (HBSS) containing 20 mM HEPES, 0.1%
BSA, and 2.5 mM probenecid. After the wash cycles, a
volume of 100 uL is left in each well, and the plate is
ready to be assayed in the FLIPR System. Single point (10
pM final concentration) POC antagonist compound plates or
ten point ICsy compound plates containing 1:3 or 1:5
dilutions of antagonist compounds and an agonist activator
plate (0.3 nM bradykinin final concentration, ECsgy) are
prepared using assay buffer. The cell plate and the
compound plates are loaded onto the FLIPR and during the
assay, fluorescence readings are taken simultaneously from
all 96 wells of the cell plate. Ten l-second readings are
taken to establish a stable baseline for each well, then
25 uL from the Bl antagonist plate is rapidly (50 uL/sec.)
added. The fluorescence signal is measured in l-second (1

minute) followed by 6-second (2 minutes) intervals for a
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<213> ARTI FI Cl AL <220> <223> ARTI FI Cl AL PEPTI DE <220>
<221> misc _feature <222> (1) ..(1l) <223> Xaa at

w@owsnioe7 1 is defined as DOrn <220> <221> mi SECT/US2004/034976
_feature <222> (5).. (5) <223> Xaa at position 5is
defined as Thz <220> <221> m _feature <223> xaa at
position 7 is defined as Lpg <220> <221> nisc _feature
<222> (9) ..(9) <223> Xaa at position 9 is defined as
Dtic <220> <221> I sC_ eature <222> (10) ..(10) <223>

to%@@ 8t pomihieBsl@ol gedelinngd as Eﬂ@ré4QQ>ak§ S3dnkeu
Arg Pro Xaa G Xaa Ser Xaa Xaa 7/ 31A-836B PCT

ackEvi 5Y28ithkt the compsunds<oThs B agepdsprrbzagykinin,
| <22032.<2 2203 221>
lsﬂéﬁ %éédé% E?T) %QT%A@A% QaEEBIhQE 526470 %% are

eature < a at osition
reesfaeadtasdaEakmiaaothé2§éic@nteahh&glﬁaaa>a&Sno )POC

<223> Xaa at position 5 1s defined as Hyp <220> <221>
pleteeit grethe ICso of the antagonist.

The ICso values for vehicle- or PEG-conjugated
peptides tested in the hBl aequorin assay were on average
the slightly reduced in vitro activity conferred to
peptides conjugated to larger PEG polymers. For example,
the peptide represented by SEQ ID NO:36 and its acetylated
form represented by SEQ ID NO:37, resulted in an ICsy of
3.0 M (+/- 5 nM, n=8) and 3.2 nM (+/- 3.2 nM, n=9),
respectively at the hBl receptor. However, the same
peptide conjugated to PEG as described herein demonstrated

approximately a 10-fold increase in ICsy, The native,

acetylated, and PEG-conjugate forms of the peptide were

inactive up to 10 pM in the hB2 FLIPR assay. None of the
compounds showed agonist activity at either the hBl or hB2

receptor.

C. Tissue based In Vitro Assays of hBl Receptor

Binding Peptides:

The antagonist activity and selectivity for
bradykinin Bl receptor of the peptides and/or vehicle-
conjugated peptides of the present invention were
determined with the in vitro human umbilical Vein (HUV)

contractility assay described below:

Endothelium-denuded vessels were suspended in 20-ml

organ baths containing an oxygenated (95 % 0, and 5 % COy)
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<222> <223> Xaa at position 7 is defined as Cpg <220>

<221> m _ feature <222> (9) ..(9) <223> Xaa at
w@owsnioe7 9 is defined as Dtic <220> <221> c_fREL/USW04/034976

<222> (10) ..(10) <223> Xaa at position 10 defined as

Cpg <400> 17 Xaa Leu Arg Pro Xaa Xaa Ser Xaa Xaa 10

<210> 18 <211> 10 <212> FHT 213> ARTI FI Cl AL <220>

<223> ARTI FI Cl AL PEPTI DE <220> <221> feature <222>

(1) ..(1) <223> Xaa at position 1 is defined as 4Pal
and2pfe- wazmﬁdc(Béétursta%ﬁazd(@hysi©apg¢233>sad¢;ﬂplution

posi t 5 1,s defined <220> <221> m.sc . f ur.e
2550, Q3 ouiis) Copes kI 50 800 oNAF b 4 Fendt nd -7
Mg@@g f220>c§éf>21ﬁ2 SB36EIEh, SEQ , TNatittd, FPR1P £nd egtwéSse
2> .. (9) <223> Xaa at p03|t|on 9 i s defined
1138 IDDH 222®> <Pigh ﬂﬁ+s@0fl@étl@p§ <BP2 M KPL). WEFe <223>

o kBl ;;gaa%o; | 3365085 PHFA00R P AR Ltbe
140 (1 uM), mergetpa (1 uM) and captopril (10 uM) were
also present throughout the experiments to block the B2
receptors and to prevent peptide degradation,
respectively. The tissues were connected to force
transducers for isometric tension recordings then allowed
to equilibrate for a sufficient time under an optimal
resting tension. The experiments were carried out using
semi-automated isolated organ systems possessing eight
organ baths each, with multichannel data acquisition.

The tissues were exposed first to a high K+ solution (80
mM KCl) to obtain a control contraction. Following
washings and a subsequent 60-min equilibration period, the
tissues were exposed to cumulative increasing
concentrations of the reference agonist Lys-desArg9-BK to
obtain concentration-response curves in the absence
(control preparations) or presence of various
concentrations of the test compounds or the reference
antagonist Lys-desArg9[Leu8]-BK (test preparations), which
were added 15 min before the exposure to Lys-desArg9-BK.
A concentration-response curve to Lys-desArg9-BK was
generated in each preparation.

The parameter measured was the maximal change in
tension induced by each agonist concentration and the
results expressed as a percent of the control responses to
KCl. The ECs9 values of the agonist (concentration

producing a half-maximum response) were calculated by
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15 10 <210> 19 <211> 9 <212> PRT <213> ARTI FI Cl AL
<220> <223> ARTI FI G AL PEPTI DE <220> <221>
wor@s/imat ure <222> (1)..(1) <223> Xaa at posiPCDUSI0I/E34976

defined as Cha <220> <221> c_feature <222> (4)..(4)

<223> xaa at position 4 is defined as Hyp <220> <221>
c_feature <222> (6)..(6)94223> xaa at position 6 is
defined as Cpg <220> <221> c_feature <222> (8)..(8)

<223> xaa at position 8 i s defi ned as Dti c <220>

1irfeld ¥ di s d Bl Wia K222 &B)ltiEbonﬂéﬁ%rd@aoatresponse
position 9 is defiped as Xaa Ar

cuxy§s XaaTl”%ran%%H%élas":’L EOQ%%G%OOQZ%% gesh 1‘%9“‘@?#“88

a P
a1 AT P 0 O00 e LI G e o

vaposs t (ohog. q:o:sceireitrweuonaspm@mcgm 1A- BReBEPEY sEghtward

ST25
shift of gﬁe agonlst concentration-response curve), which

were calculated according to Van Rossum (Van Rossum, J.M.,
Cumulative dose-response curves. II. Technique for the
making of dose-response curves in isolated organs and the
evaluation of drug parameters. Arch. Int. Pharmacodyn.
Ther., 143:299-330 (1963)). The pA2 values were
calculated using only antagonist concentrations that
caused a significant rightward shift of the agonist
concentration-response curve. The pA2 values are given as
the mean * s.e.m. of three determinations. Statistical
significance of the differences was determined using
Student’s t test and p values < 0.05 were considered

statistically significant.

D. In vitro Bl-Inhibition Activity of Peptides

and/or Conjugated Peptides

The effectiveness of the peptides and/or conjugated
peptides as inhibitors of Bl activity (i.e., Bl
wneutralization”) can also be evaluated by measuring the
ability of each peptide and/or conjugated peptide to block
Bl stimulated CGRP and substance P release and calcium

signaling in Dorsal Root Ganglion (DRG) neuronal cultures.

Dorsal. Root Ganglion Neuronal Cultures. Dorsal root

ganglia are dissected one by one under aseptic conditions

from all spinal segments of embryonic 19-day old (E19)
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<221> msc _feature <222> (4) ..(4) <223> xaa at

position 4 is defined as Hyp <220> <221> misc _feature
WO 20204208) . . (6) <223> Xaa at position 6 is defPCEUSHG4/034976

Cpg <220> <221> c_feature <222> (8) ..(8) <223> Xaa at

position 8 is defined as Dtic <220> <221> mi sc

“feature <222> (9)..(9)- 223> Xaa at position 9 is

defined as Cpg <400> 20 xaa Arg Pro xaa G Xaa ser xaa

Xaa <210> 21 <211> 9 <212> PRT <213> ARTI FI Cl AL <220>
ra<228hafRAKEl ELAL1PERPTYDEen@@E £22i> tine fudatrurse of222med-

4) ..(4) <223>_Xaa at sitio i s defined as
prEghgat b FEREnA LAV u PR ER DR IR SPrBPUErbEY beka SALE
(CRaglekORiGekS fefimiedtas, Opa)<220Rrc<34L> c¥1SG Bl €
. <222> (8)..(8) <223> Xaa at position 8 is defined as
icprreld2podS<pediani(SébcpERiur Erapgp Xsignd, fg) <223>

233t ,ROsLt | 9. 054007 &k ng
coeR: o004 0.0 3 ATLined 19000 400 @kt ana
any loose connective tissue and blood vessels are removed.
The DRG are rinsed twice in Ca?'- and Mg”Ffree Dulbecco’s
phosphate buffered saline (DPBS), pH 7.4 (GibcoBRL). The
DRG are then dissociated into single cell suspension using
a papain dissociation system (Worthington Biochemical
Corp., Freehold, NJ). Briefly, DRG are incubated in a

digestion solution containing 20 U/ml of papain in Earle’s

Balanced Salt Solution (EBSS) at 37°C for fifty minutes.
Cells are dissociated by trituration through fire-polished
Pasteur pipettes in a dissociation medium consisting of
MEM/Ham’s F12, 1:1, 1 mg/ml ovomucoid inhibitor and 1
mg/ml ovalbumin, and 0.005% deoxyribonuclease I (DNase).
The dissociated cells are pelleted at 200 x g for five
minutes and re-suspended in EBSS containing 1 mg/ml
ovomucoid inhibitor, 1 mg/ml ovalbumin and 0.005% DNase.
Cell suspension is centrifuged through a gradient solution
containing 10 mg/ml ovomucoid inhibitor, 10 mg/ml
ovalbumin at 200 x g for six minutes to remove cell
debris, and then filtered through a 88-um nylon mesh
(Fisher Scientific, Pittsburgh, PA) to remove any clumps.
Cell number is determined with a hemocytometer, and cells
are seeded into poly-ornithine 100 ug/ml (Sigma, St.
Louis, MO) and mouse laminin 1 ug/ml (GibcoBRL)-coated 96-
well plates at 10 x 103 cells/well in complete medium. The

complete medium consists of minimal essential medium (MEM)

and Ham’s F12, 1:1, penicillin (100 U/ml), streptomycin
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<211> 10 <212> PRT <213> ARTI FI Cl AL <220> 10/ 31A-836B

PCT SEQ ST25 .txt <223> ARTIFI Cl AL PEPTI DE <220>
WE2@3m42027 eat e <222> (1) . . (1) <223> xaa aPCT/US2004/034976

position 1 i s defined as DLys <220> <221> m Sc

_feature <222> C5)..(5) <223> Xaa at position 5 is

defined as Hyp <220> <2213 misc feature <222> (7)

..(7) <223> Xaa at position 7 is defined as cpg <220>

<221> c_feature <222> (9) ..(9) <223> xaa at position
(1801 ggdel) nednas 1D06i hea220nas22{ated heatee s<222> ( 10)

.. (10) <223> Xaa at position 10 is defined as cpg
(G£OOBRR2 - XadhkeguAtyrProaxgakeprikaatsdr "Xaadka@01@nd 100%

<210> 23_<211 0 12 213>, ARTI ELCI
huE5g8 Ly A PR CPAL CPLbTrBE 08,82 0055 Sty PPELAEHEORST,
ceigg'-5C%lu6%%3§’Xa€o§%u99§H550Q7g I,1) dghiuneg i as nRON180
<220>"<221> nisc _feature <222> (Sfﬁ. (5)
M) are included in the medium.

Treatment with Bl and anti-Bl peptides and/or anti-Bl

conjugated peptides. Two hours after plating, cells are

treated with recombinant human B-Bl or recombinant rat B-Bl
at a concentration of 10 ng/ml (0.38 nM). Positive
contfols comprising serial-diluted anti-Bl antibody (R&D
Systems, Minneapolis, MN) are applied to each culture
plate. Test peptides or test conjugated peptides (e.g.,
from Example 1) are added at ten concentrations using
3.16-fold serial dilutions. All samples are diluted in
complete medium before being added to the cultures.
Incubation time is generally around 40 hours prior to

measurement of VRl expression.

Measurement of VRl Expression in DRG Neurons. Cultures

are fixed with 4% paraformaldehyde in Hanks'’ balanced salt
solution for fifteen minutes, blocked with Superblock
(Pierce, Rockford, IL), and permeabilized with 0.25%
Nonidet P-40 (Sigma) in Tris.HC1l (Sigma)-buffered saline
(TBS) for one hour at room temperature. Cultures are
rinsed once with TBS containing 0.1% Tween 20 (Sigma) and
incubated with rabbit anti-VR1 IgG (prepared at Amgen) for
one and one-half hours at room temperature, followed by
incubation of Eu-labeled anti-rabbit second antibody
(Wallac Oy, Turku, Finland) for one hour at room

temperature. Washes with TBS (3 x five minutes with slow
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<223> xaa at position 5 is defined as Hyp <220> <221>
msc feature <222> (7).. (7) <223> Xaa at position 7
w0 g00d@fdoeed as cpg <220> <221> misc _feature <PRRES108)/034976
.. (9) <223> Xaa at position 9 is defined as Dtic <220>
<221> msc _feature <222> (10) ..(10) <223> Xaa at
position 10 is defi ned-a$08pg 11/31A-836B PCT SEQ
ST25 . txt <400> 23 Leu Xaa Arg Pro xaa G Xaa Ser Xaa
Xaa 1 5 10 <210> 24 <211> 10 <212> PRT <213>
shARThE) CeAk s220% 223 teAREBENCEAL 1Bl Rhce®2®3 on221>
msc_feature <222> (2)..(2) <223> Xaa at position 2 is
Enlshicpegdodytépa <220>HdZ27edlni Welfagt Ove 4222d8dem) tq phe
<223> xaa.at sition i.s_defined_a <220> 21>
cuffiiepia; ihe B Rhphcp) s 8had0 ST pet i A o

tiflef reed19edCFque2dtetez2 (Wallbeabyd .<2%&2 EXpresPion in
<223> Xaa at position 9 is defined as Dtic <220> <221>
sappdesf 65EaiEe<¥rsh F@@)ygpigie—conjugated peptides is

determined by comparing to a standard curve of Bl
titration from 0-1000 ng/ml. Percent inhibition (compared
to maximum possible inhibition) of Bl effect on VRL
expression in DRG neurons is determined by comparing to
controls that are not Bl-treated.

Impaired receptor binding and functional activity for
each of the PEG-conjugated peptide Bl antagonists was
directly related to the size of the PEG group added and
ranged from ~5-200 fold reductions in potency.

Polyglycine linkers of ~5-7 residues worked well to
preserve functional while longer linkers either showed
little improvement (“flexible linker”) or proved to be a
detriment to activity (“rigid linker”). Finally, Table 8
illustrates the breadth of this application with a variety

of different PEG-conjugated peptide Bl antagonists.
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<223> Xaa at position 10 is defined as Cpg <400> 24
Leu xaa Arg pro Xaa G Xaa Ser xaa Xaa 10 <210> 25
W 23842007 <212> PRT <213> ARTI FI Cl AL <220> <22BCT/US2004/034976
ARTI FI CI AL PEPTI DE <220> <221> m sc_feature <222>
(2)..(2) <223> Xaa at position 2 is defined as Abu
<220> <221> nisc_featureld222> (5)..(5) <223> Xaa at
position 5 is defined as Hyp <220> <221> mc_feature
<222> . . 7 12/ 31A-836B PCT SEQ ST25 .txt <223> Xaa at
TapQ& Bi:OBiAding GffiimddyaqKipgand?Ganetibnadl o teariyr e
(16242°at Yhe hundl BRZsverorit (HBE) tioR Pept Eddednaned
pmaglg‘clea<%%9aia%2;ﬁtrag%ifs%@t ure <222> (10) .. (10) )
<223> xaa at position 10 is defined as Cpg <400> 25 {

oW W aY FaWal

ASYARGY UG AR AR R 1 o REFEISS oW1 Kiner ic,
<2BBE 2991~ Blse Fdarnig )| ()
MeO-20K-Maleimide 1 SEQ ID NO:28 114 | 110
MeO-20K-Maleimide? 1 SEQ ID NO:29 252 237
MeO-20K-Maleimide ® 1 SEQ ID NO:30 230 61
MeO-20K-Maleimide ® 1 SEQ ID NOS:29 + 42| 22 54
MeO-20K-Maleimide ? 1 SEQ ID NO:32 9 69
MeO-20K-Maleimide? 1 SEQ ID NO:33 75 98
MeO-20K-propionaldehyde® 1 SEQ ID NO:13 1 35
Maleimide-20K-Maleimide? 2 SEQ ID NO:33 11 77
MeO-20K SPAC 1 SEQ ID NO:13 10 52
Tetrakis-20K-SPAS 4 SEQ ID NO:13 0.14 10
Tetrakis-20K-SPAY 4 SEQ ID NO:13 0.14 10
none NA SEQ ID NO:13 0.10 0.5
none NA SEQ ID NO:15 0.19 1
none NA SEQ ID NO:49 0.77 0.5
none NA SEQ ID NO:50 0.2 6
none NA SEQ ID NO:22 0.38 2
None NA SEQ ID NO:37 0.8 1

a: Generated by one-pot process described in Scheme 4;
b: Reductive amination at N-terminal residue, epsilon
amine;

c: acylated on the N-terminal residue, epsilon amine;
d: acylated on the N-terminal residue, alpha amine

Example 7: Determination of Stability of Peptides and/or

Conjugated Peptides

A. Rat Kidney Brush Border Microvilli Assay

Kidney membranes are prepared according to the
procedure set forth in by Booth et al. (Biochemical
Journal, 142:575 (1974)). Protein concentrations are
determined by the method of Bradford (Anal. Biochemistry.,
72:248-254 (1976)) .
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<222> (2)..(2) <223> Xaa at position 1 is defined as
2Nal <220> <221> c_feature <222> (3)..(3) <223> xaa
w@awshbeoany natural ly occurring am no aci d <22PCT/E2004/034976

msc _feature <222> (5)..(5) <223> Xaa at position 5

Is defined as Hyp <220> <221> m sc _feature <222> (6)

.. (6) <223> Xaa can be“aﬁ92naturally occurring am no

acid <220> <221> misc _feature <222> (7)..(7) <223>

Xaa at position 7 is defined as Cpg <220> <221> m sc

f eBt urBak2op>Hugan Lpgy £22Bomygansss Besawy

nat I ri am.ng_acid <220> .<221%. ni.s .
_feg%ﬁré¥€%§§§£(g?gg.?%)pgﬁaggeéagsagesggﬁPﬁgngg pE1dgel
etdeli nediash&hicax2Pharma2drofi ss3:f gavur 19222 .(10)

.. (10) <223> Xaa at position 10 is defined as cpg
<220> 13/ 31A-836B PCT SEQ ST25 .txt <221> m _feature

<222%e (4ddt - compddhas2433 5?§%5§de§tamymﬁakghégpgrég%on

occurri ng am no acid <400> Leu Xaa xaa Arg
in G xBBS See lwbdoXaspH0=<210). 27Tt 1cotiBoude>aPRT adde8> to
a ﬁ%gégié%f%n of tissue from procedure A or B (final
protein concentration of 2 mg/ml) and incubated at 37 ©°C.
At various time points, the protein is precipitated with
acetonitrile, 0.1M HCl in acetonitrile or 10% TFA in

water. The precipitate is removed by centrifugation, and

the filtrate further filtered through a 0.1 uM membrane.
The sample is then analyzed by reverse phase HPLC (4.6 x
300 mm Novapak HR Cl8 (Waters Corporation, Milford,
MA)flow = 1 mL/min, linear gradient from 10% ACN (0.1%
Formic acid) - 90% water (0.1% Formic acid) to 50% ACN
(0.1% Formic acid) - 50% water (0.1% Formic acid over 20
minutes) with mass spectroscopy detection. The
concentration of the test compound at time T relative to
the internal standard ig fitted to a first order loss
function ([compound]: = [compound], (1 - e!*%),

“ [compound] 07 and “[compound]t” are the concentration of
test compound at time zero and the concentration of test
compound at the time the sample is withdrawn,
respectively; the variable “t” is the time the sample is
withdrawn for analysis; and k is the rate of test compound
concentration change). The variable “k” is determined by
using a non-linear regression approach supplied by the JMP
Statistical software package. Given that the test
compound concentration decreases over time, the values of

“k” are negative. The half-life is calculated from the
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<220> <223> ARTI FI Cl AL PEPTI DE <400> 27 Cys G G G Lys
Arg Pro Pro G Phe ser Pro Leu 1 5 10 <210> 28 <211> 15
WO 200204 0RT <213> ARTI FI Cl AL PEPTI DE <220> <223pCT/US2004/034976
ARTI FICI AL <400> 28 Cys Ay Ay Ay Ay Ay Lys Arg
Pro Pro Gy Phe Ser Pro Leu 10 15 <210> 29 <211> 15
<212> PRT <213> ARTI FI € AQ3PEPTI DE <220> <223>
ARTI FI Cl AL <400> 29 Cys Ay Ay Ay Ay Gy Lys Lys
Arg Pro Ay Phe ser Pro Leu 10 15 <210> 30 <211> 17
mod2128ePRVed2¥32ulRbIEFM G Al s$2302he2 231 IARLING GoMmula: T
,, PEPTIDE <400> 30 ¢ys Ay Ay Gy Ay dy Lys Arg Lys
% B ¢IPré)PFo Gy Phe ser Pro 10 15 Leu 14/ 31A -836B PCT
SEQ ST25. t xt <210> 31 <211> 12 <212> PRT <213>
ARTI FI Cl AL <220> <223> ARTI FI Cl AL PEPTI DE <220> <221>
Expipde Beat dpevivo antinociceptive activity of anti-Bl

peptides and vehicle-conjugated anti-Bl peptides in rat

and monkey pain models

A. Rat Neuropathic Pain Model. Male Sprague-

Dawley rats (200 g) are anesthetized with isoflurane
inhalant anesthesia and the left lumbar spinal nerves at
the level of L5 and L6 are tightly ligated (4-0 silk
suture) distal to the dorsal root ganglion and prior to
entrance into the sciatic nerve, as first described by Kim
and Chung (An experimental model for peripheral neuropathy
produced by segmental spinal nerve ligation in the rat.
Pain 50:355-363, (1992)). The incisions are closed and
the rats are allowed to recover. This procedure results
in mechanical (tactile) allodynia in the left hind paw as
assessed by recording the pressure at which the affected
paw (ipsilateral to the site of nerve injury) was
withdrawn from graded stimuli (von Frey filaments ranging
from 4.0 to 148.1 mN) applied perpendicularly to the
plantar surface of the paw (between the footpads) through
wire-mesh observation cages. A paw withdrawal threshold
(PWT) was determined by sequentially increasing and
decreasing the stimulus strength and analyzing withdrawal
data using a Dixon non-parametric test, as described by
Chaplan, S.R., et al. (Quantitative assessment of tactile
allodynia in the rat paw. J. Neurosci. Meth, 53:55-63
(1994)) .
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<222> C3)..(3) <223> Xaa at position 3 is defined as
CH2- CH2- CH2- CH2- CH2- CH2 <400> 31 cys Ay Xaa Lys Arg
woe@sP102GE@ y Phe Ser Pro Leu 10 <210> 32 <211>PABUSRDAL034976
PRT <213> ARTIFI Cl AL <220> <223> ARTI FI Cl AL PEPTI DE
<220> <221> c_feature <222> (13)..(13) <223> Xaa at
position 13 is defined-adOkePhe <220> <221> nisc
_feature <222> (15)..(15) <223> Xaa at position 15 i s
defi ned as D-Beta-Nal <400> 32 cys Ay Ay Gy Ay
G yNbetallerahsgaBdosBaa Suygkay Sertsxgaektekb 1216k 38
<211> 16 <212> PRT <213> ARTLFI Cl AL <220> <223>,
buBRPPE| éFﬂE‘tﬁévbTWBEhéE?@é eﬁzi@aﬁitsﬁ‘l Ef'éaf“a]r egpyglent
to(13) o) 6ElHredddzeXqd cabuRoskkivenal hgdelspied 1as divie
<220> <221> msc _feature <222> (13) ..(13) <223> Xaa
ligetpdsiceitenresppaddépi asd lastdgg ae2209 @D Isomivadgnte to
/ 31A-83 P EQ S 222> (15) ...
0- 33,8 o8 B Bue B hn e AEEPeRY Bely) masmst?
included in the study only i1f they did not exhibit motor

dysfunction (e.g., paw dragging or dropping) and their PWT
was below 39.2 mN (equivalent to 4.0 g). At least seven
days after surgery rats are treated with test peptides or
test vehicle-conjugated peptides (usually a screening dose
of about 1 mg/kg and about 60 mg/kg, respectively) or
control diluent (PBS) once by s.c. injection and PWT was

determined each day thereafter for 7 days.

B. Rat CFA Inflammatory Pain Model. Male Sprague-

Dawley rats (200 g) are lightly anesthetized with
isoflurane inhalant anesthesia and the left hindpaw is
injected with complete Freund'’'s adjuvant (CFA), 0.15 ml.
This procedure results in mechanical (tactile) allodynia
in the left hind paw as assessed by recording the pressure
at which the affected paw is withdrawn from graded stimuli
(von Frey filaments ranging from 4.0 to 148.1 mN) applied
perpendicularly to the plantar surface of the paw (between
the footpads) through wire-mesh observation cages. PWT is
determined by sequentially increasing and decreasing the
stimulus strength and analyzing withdrawal data using a
Dixon non-parametric test, as described by Chaplan et al.
(1994). Rats are included in the study only if they do
not exhibit motor dysfunction (e.g., paw dragging or
dropping) or broken skin and their PWT is below 39.2 mN
(equivalent to 4.0 g). At least seven days after CFA
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<221> m sc_feature <222> (16)..(16) <223> Xaa at

position 16 is defined as Cpg <400> 33 Cys Ay Ay Ay
W@Rops@21ys Lys Arg Pro Xaa Ay Xaa Ser xaa Xeer/lS2005034976

<210> 34 <211> 18 <212> PRT <213> ARTI FI Cl AL <220>

<223> ARTI FI CI AL PEPTI DE <220> <221> m sc_feature

<222> (12)..(12) <223>-Xafb5at position 12 is defined

as Hyp <220> <221> mi sc_feature <222> (13)..(13) <223>

Xaa can be any naturally occurring am no acid <220>

ing33txoRi setkeatr ered2dy (ith tebd) pedtddedand/or test
EOSIII on 14 is defined as Cpg <220> <221> m sc_feature
ve

2gds-coppugetsy eepsdraa (UaHaBdYarmy st%twngy dose of
coffg/H6h 18 TR s derdle iRt mand 51 e Wlzecion

a at position
and22aF st%ZﬁlatEh:minfee'JaEElbh dazfzjah(eré)afte(ﬂf)omzzcaayma
at posi tion

d ?}ﬁ 0> <221>

avhrBer Baypa tossaya: SS cple) LI xan s s AR o
peB@EHEabEYmQQ&HIhH @saibne agirdctA0@npd) Qesnd xrd y

dy Ay 4d y Lys Lys Arg Pro Xaa Gy Xaa Ser
follow1ng formula 9MPE = 100 * (PWT of treated rats - PWT
of control rats)/(15-PWT of control rats). Thus, the
cutoff value of 15 g (148.1 mN) is equivalent to 100% of
the MPE and the control response is equivalent to 0% MPE.

Preferred peptides and vehicle-conjugated peptides of
the present invention are expected to produce an
antinociceptive effect with a PD relationship at a
screening dose of about 1 mg/kg and about 60 mg/kg,

respectively.

B. Green Monkey LPS Inflammation Model. The

effectiveness of peptides and/or conjugated peptides as
inhibitors of Bl activity may be evaluated in Male green
monkeys (Cercopithaecus aethiops St Kitts) challenged
locally with Bl agonists essentially as described by
deBlois and Horlick (British Journal of Pharmacology.
132:327-335 (2002)), which is hereby incorporated by
reference in its entirety).

In order to determine whether PEG-conjugated peptide
antagonists of the present invention inhibit Bl induced
oedema the studies described below were conducted on male
green monkeys (Cercopithaecus aethiops St Kitts) at the
Caribbean Primates Ltd. experimental farm (St Kitts, West
Indies). Procedures were reviewed and accepted by the

Animal Care Committees of the CR-CHUM (Montreal, Canada)
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10 15 xaa Xaa 16/ 31A-836B PCT SEQ T .txt <210> 35

<211> 16 <212> PRT <213> ARTI FI Cl AL <220> <223>
WQ\RIDEBIWLAL PEPTI DE <220> <221> MOD _RES <222>P(T1/1S2004/034976

. (1) <223> ACETYLATI ON <220> <221> m sc_feature <222>

(11) .. (11) <223> Xaa can be any natural 'y occurring

ami no acid <220> <221>m8e —feature <222> (12) ..(12)

<223> Xaa at position 12 is defined as Hyp <220> <2215

msc feature <222> (13).. (13) <223> Xaa can be any
andlad £Ir @1 yolosanr Pt hga 88E nntaci (sg2Rets22Westn Sndies) .

f
b P 302 sl <SR PR IS, SRS E (5

(i3 g%@n £A8 hY= 08¢ ng
mg }Qe5c§1m3,220> g?<<2§1> mgﬁgg%?g@%;g% (16 ;3 ﬁ&?e)’ HE%‘S*%E““S

in¥aat hon pdSilASON AG 46 kief) ned sslbrec (k2pd> w2aishe

eature <222> (17) ..(17) <223> xaa at position
saé%e?gu%eﬁ%d as cpg <400> 35

1. Inflammation studies

Kinin-induced oedema was evaluated by the ventral
skin fold assay (Sciberras et al., 1987). Briefly,
anaesthetized monkeys were injected with captopril (1 mg
kg™ 30 min before assay). A single subcutaneous injection
of dKD, BK or the vehicle (2 mM amastatin in 100 ul
Ringer's lactate) was given in the ventral area and the
increase in thickness of skin folds was monitored for 30-45
min using a calibrated caliper. The results were expressed
as the difference between the skin fold thickness before
and after the subcutaneous injection. Captopril and
amastatin were used to reduce degradation of kinins at the

carboxyl- and amino-terminus, respectively.

ANTAGONIST SCHILD ANALYSIS

The dose-response relationship for dKD (1-100 nmol)-
induced oedema was determined at 24 h post-LPS in the
absence or presence of different concentrations of PEG-
peptide antagonist. BK (30 nmol) was used as a positive

control.

ANTAGONST TIME COURSE
The time course of inhibition by antagonist was determined

at 4, 24, 48, 72 and/or 96 h after single bolus
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C&ys GGG GGLys Lys Arg Pro Xaa G Xaa ser Xaa Xaa 10
15 <210> 36 <211> 10 <212> PRT <213> ARTI FI Cl AL <220>
WO 203042871 FI Cl AL PEPTI DE <220> <221> mi sc _f eB€TIUS2004/034976
<222> (5).. (5) <223> Xaa at position 5 is defined as
Hyp 17/ 31A-836B PCT SEQ ST25.txt <220> <221> mi sc
_feature <222> (7) ..(7) 19223> Xaa at position 7 is
defined as Cpg <220> <221> c_feature <222> (9) ..(9)
<223> Xaa at position 9 i s defined as Dtic <220>
ads2Alztibstonl edBRINE K22dL ( MYs .uded)a =<2 o 0 v
position 10 is defined as Cpg <400> 36 Lys Lys Arg Pro
CORLEHOEG-Xaa Ser Xaa Xaa 1 5 10 <210> 37 <211> 10 <212>
PRT <213> ARTI FI Cl AL <220> <223> ARTI FI Cl AL PEPTI DE
<220> <221> MOD _RES <222> (1) ..(1) <223> ACETYLATION
DREZ30> <221> c_feature <222> (5)..(5) <223> Xaa can be

Ke%g%iggtH§8%£¥h?8%g5%tn%P%q]g%a%%%%in and captopril were
from Sigma (MO, U.S.A.). All peptides were from Phoenix
Pharmaceuticals (CA, U.S.A.).

STATISTICS

Values are presented as mean * standard error of the mean
(s.e. mean). In edema studies, the pre-injection
thickness of the skin folds was subtracted from the values
after subcutaneous challenge. Curve fitting and ECsg
calculations were obtained using the Delta Graph 4.0
software for Apple Computers. Data were compared by two-way
analysis of variance followed by unpaired, one tail
Student's . t-test with Bonferronili correction. p<0.05 was
considered statistically significant.

LPS administration to green monkeys increased from a
null level their sensitivity to a B; receptor agonist in an
edema formation assay. Comparatively, responses to the B;
receptor agonist BK were not affected.

Surprisingly, a single subcutaneous dose at 10 mg/kg
of a representative 5kD PEG-conjugated peptide and a 20 kD
PEG-conjugated peptide of the same peptide analog was
sufficient to relieve a pre-established Bl agonist induced
inflammatory response and suppress successive dailly
agonist challenges for 3 and 4 days, respectively. No
tachyphalaxis was observed with Bl challenge up to 96 h.
The effect was also determined to be selective at Bl

rather than B2. Furthermore, the 5K PEG-conjugate
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<220> <221> c_feature <222> (6) ..(6) <223> Xaa at
position 6 is defined as Hyp <220> <221> nmisc _feature
WE20239420223> Xaa can be any natural ly occurri NnBCHIBI004/034976
acid <220> <221> misc _feature <222> (8) ..(8) <223>
Xaa at position 8 is defined as cpg <220> <221> m sc
feature <222> (9) ..(9) 18823> Xaa can be any
natural |y occurring amno acid <220> <221> m sc
_feature <222> (10) ..(10) <223> Xaa at position 10 is

indebined asehhi @n<2%%oﬁ%&l%oﬁﬁ&® chaau@mgelafo&b&ﬁ%ﬁn
PCT SEQ, ST25 txt <222> (11 <223> Xaa at
thgo¥pePRAugE trds (defi rnéatégecﬁgp&a@@ﬁ peotysla pd thqypoh

ragae ¥l ¥ndad rEela%92,,Xaa oL a k1 38 72 b2 nl ciekil es
RT <213> ARTIFi Gl AL 2220> <2235 ARTI Fi Gl AL PEPTI DE

up<460%.38 bysrkys Arg Pro Pro Ay Phe Ser Pro Leu 1 5
10 <210> 39 <211> 16 <212> PRT <213> ARTIFI Cl AL <220>

Example 9: Rat Pharmacokinetic Studies

Various peptides or conjugated peptides (in an
aqueous medium) were dosed as a bolus to male Sprague-
Dawley rats via an intravenous (iv) or subcutaneous (sc)
route. Blood samples were collected at various time
points (e.g., 0, 15, 30 minutes and/or 1, 2, 4, 6, 8, 10,
12, 18, 24, 30, 36, 42, 48, 60, 72, 84, 96, 120, 240,
and/or 320 hours after the injection) into heparized
tubes. Plasma was removed from pelleted cells upon
centrifugation and either frozen or immediately processed.
The compound of interest in the plasma was quantitated by
an analyte-specific LC-MS/MS or an ELISA method. Various
standard pharmacokinetic parameters such as clearance
(CL), apparent clearance (CL/F), volume of distribution
(Vss), mean residence time (MRT), area under the curve
(AUC), and terminal half-life (ti,2) were calculated by

non-compartmental method (for example, see Table 9).



<223> ARTI FI CI AL PEPTI DE <220> <221> misc_feature
<222> <223> Xaa at position 7 is defined as DOrn <220>
wE2@im40e7 f eat ure <222> (11)..(11) <223> Xaa aPCT/US2004/034976

position 11 is defined as Hyp <220> <221> c_feature
<222> (13)..(13) <223> Xaa at position 13 is defined
as Cpg <220> <221> mi sc_iB8ture <222> (15)..(15) <223>
Xaa at position 15 is defined as Dtic <220> <221>
c_feature <222> (16)..(16) <223> Xaa at position 16 is
deabhed9 asP@pgi&éO@ndSﬁEarsaﬂagl peptillg Blyatktugoadsts
Leu Arg Pro Xdmriacokdmetdc Studias 1ith Hat<210> 40
<211> 16 <212> PRT <213> ARTI FI Cl AL 19/ 31A-836B PCT

SEZt Sed [ BEe <22U% Zﬁﬁg ARTIEC Al_d PEPTOE Az%c

<221> eature > 28> xa os|t l_ﬁn 7 IS 4

et ne%%%%gu 27 ¢ E& g p 227 \11} nf
% atposi f' on ﬁ_Eq. ZDd\JéZ.F’?ﬁe"l S Th228387
Me%zgwrégmfﬁlﬁ?hﬁd@a ure £222>| (9@ 1o(MRy3 | 337° | 16877°
Maleimide-20K-Maleimide® 2 SEQ ID NO:33 | 25.6° 28580°
MeO-20K SPAS 1 SEQ ID NO:13 | 27.3° | 10701°
Tetrakis-20K-Spad 4 SEQ ID NO:13 | 28.7° 8475°
Tetrakis-20K-SPAL 4 SEQ ID NO:13 | 30.8° | 63239°
rone NA SEQ ID NO:13 1.29 2559
none NA SEQ ID NO:15 | 2.76° 7720°
none NA SEQ ID NO:13 | 0.6° '
none NA SEQ ID NO:49 | 1.0 13862*
none NA SEQ ID NO:50 | 2.0 5529*
none NA SEQ ID NO:22 | 1.0 7891%
None NA SEQ ID NO0:37 | 0.4% 1122%
None NA SEQ ID NO0:37 | 0.6° 182889

a: Generated by one-pot process described in Scheme 4;
b: Reductive amination at N-terminal residue, epsilon
amine;

1 mpk sc;

acylated on the N-terminal residue, epsilon amine;

0.5 mpk sc;

acylated on the N-terminal residue, alpha amine

30 mpk sc; h: 1 mpk iv; and i: 3 mpk iv

Q o QO

It will bé appreciated that various modifications may
be made in the invention as described above. Accordingly,
. the scope of the invention is defined in the following

claims.



10

15

20

25

30

<223> Xaa at position 13 is defined as cpg <220> <221>
m sc_feature <222> (15)..(15) <223> Xaa at position 15
WO goodedloeed as Dtic <220> <221> m _feature <22PCT/(38)4/034976
.. (16) <223> Xaa at position 16 is defined as Cpg
<400> 40 C&ys GGG G G Xaa Leu Arg Pro Xaa G Xaa Ser
Xaa Xaa 10 1 5 <210> 4T <43f1s 16 <212> PRT <213>
ARTI FI Cl AL <220> <223> ARTI FI Cl AL PEPTI DE <220> <221>
m sc_feature <222> (8) ..(8) <223> Xaa at position 8
is defined as DOrn <220> QRIMSc feature <222> (11)
.. (11) <223> Xaa at position 11 is defined as Hyp
<220> <221> misc_feature <222> (13) ..(13) <223> Xaa

what Beslklizame®s iiss defined as Cpg <220> <221> c_
feature <222> (15) . . (15) <223> Xaa at position 15

defined as Dric <220> <221> mi sc_feature <222> (16)
a368 Pt SLAP et 9T Doty PO te A Lol Xan
F—AﬂglPFOTX@a,Goxaa.$QWSX@do§a@a1Qy15cceptable salt
thereof, wherein:
X' and Y! are independently in each instance peptides
of the formula -L'-P' and -1?-P?, respectively;
F is a vehicle covalently bound to X' or v%;
L' and L? are independently in each instance absent or
linkers having from 0 to 9 amino acid residues;
n is 0 to 3; and
P! and P? are independently in each instance peptide

antagonists of the bradykinin Bl receptor.

2. A composition of matter of the formula:
F’'-R;, or a physiologically acceptable salt thereof,
wherein:

F’ is a multivalent wvehicle;

R is independently in each instance - (X% —-(YhH,
wherein R is covalently bound to F’;

x! and Y' are independently in each instance peptides
of the formula -L*-P' and -L2-P?, respectively;

I' and L? are independently in each instance absent or
linkers having from 0 to 9 amino acid residues;

n is 0 to 3;

Z is 2 to 8; and

P! and P? are independently in each instance peptide

antagonists of the bradykinin Bl receptor.
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<210> 42 <211> 15 <212> PRT <213> ARTI FI Cl AL <220>
<223> ARTI FI Cl AL PEPTI DE <400> 42 G G G G G Lys Lys
woe@sPs02Pro G Phe Ser Pro Leu 10 15 <210> 43 RRUILS2000034976
<212> PRT <213> ARTI FI Cl AL <220> <223> ARTI FI Cl AL
PEPTI DE <220> <221> c_feature <222> (1) ..(l) <223>
Xaa at position 1 i s deflilded as D Dab <220> <221>
msc feature <222> C5)..(5) <223> Xaa at position 5
is defined as Hyp <220> <221> misc _feature <222>
C7) 3. C7rhe228mpXad tdbnpodi nhenez bf ae&inédcasiﬁmgl 2
<220> <221> msc feature <222>2% <223> Xaa at
whegeip, Bn F14 o ddThon e edetnes DI RRGF e

peﬁ%gaé gﬁ@hgon@%@% 6%2%ﬁex@§a@&k@9§htBQ”rE%éﬁ%d%ﬁééfgéted
> 43 Xaa Lys Arg Pro Xaa G Xaa Ser Xaa Xaa

frmm tBQOgr@HP<Q£1PGP@ld@EZEOPRiS£2m9>QﬁRThEI@em?ldes
shown in SEQ ID NOS: 5-26, 43-60, and derivatives thereof.

4. The composition of matter of any one of claims 1-
2 wherein X' is a peptide having an amino acid sequence
selected from the group consisting of the peptides shown

in SEQ ID NOS: 27-41, and derivatives thereof.

5. The composition of matter of any one of claims 1-
2 wherein n is 1 and P? is a peptide having a sequence as

shown in SEQ ID NO:42.

6. The composition of matter of any one of claims 1-

2 wherein n is 0.

7. The composition of matter of any one of claims 1-
2 wherein P' and P? are independently in each instance
peptide antagonists from the group of peptides consisting
of peptides defined by the formula:

NHZ—a°a1a2a3a4a5a6a7a8a9al°a11a12a13a14—COOH

wherein:

a’ is a basic or neutral aromatic, aliphatic,
heterocyclic, or alicyclic amino acid, a basic di-peptide,
or absent;

* and a'! are independently in each instance

at, a?, a
basic or neutral aromatic, aliphatic, heterocyclic, or
alicyclic amino acids;

a® is Ser;
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<220> <223> ARTI FI Cl AL PEPTI DE 21/ 31A -836B PCT
SEQ ST25. t xt <220> <221> MOD_RES <222> (1)..(1) <223>
WO\ZBHFNIATT ON <220> <221> mi sc_feature <222> ( 1pCT/US2004934976

<223> Xaa at position 1 i s defined as D Dab <220>

<221> c_feature <222> (5)..(5) <223> Xaa at position 5

is defined as Hyp <2205 <2215 nmisc _feature <222>

(7)..(7) <223> xaa at position 7 is defined as Cpg

<220> <221> c_feature <222> (9) ..(9) <223> Xaa at

posati @, 9and défdinee d ratedinderdtZA0> < 22Hch Misstdead ur e

<222> (10).. 0) <223> Xaa at position 10.i,s def,i ned
arGEaEaG" cahLPAE ks h BT ARECRIG  WBE BLASHCIY PR g
acidb, 1Brewifadd4bnslir 1@,s2128ePBF 521337 ARHA IO Alg
<220> <223> ARTI FI Cl AL PEPTI DE <220> <221>

sehpstefefromeCkgr28pp1) Iolpl) Tadb3>Niga andpddioki @f the
p-1 8rd8li PEAFAGu PR ofe2dRg<221> c_feature

10 11 . .
a’, a'% a', a'?, a'’, and a' are independently in each

instance a natural amino acid or absent.

8. The composition of matter of claim 7 wherein:

a’ 1s a basic amino acid or basic di-peptide or

a” is a basic amino acid or basic di-peptide;
a“ is Pro;
a’ is Hyp;
a’ is Gly;
a’ and a® are independently in each instance Indanyl
amino acids;

a® is ser;

a’ is a D-Indanyl amino acid;

a® is Cpg; and

a’, a'%, a'', a'?, a'®, and a'* are independently in each

instance a natural amino acid or absent.

9. The composition of matter of claim 7 wherein:

a’ is an amino acid selected from the group consisting
of Arg, D-Arg, Orn, D-Orn, Lys, DLys, or a di-peptide
consisting of two amino acids independently selected from
the group consisting of Arg, D-Arg, Orn, D-Orn, Lys, oxr
DLys;

al is Arg;

a’ is Pro;
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<222> (5)..(5) <223> xaa at position 5 is defined as
Hyp <220> <221> m sc_feature <223> Xaa at position 7

w0 200d@fdoeed as cpg <220> <221> misc a e <222> ¥C)/US2000034976

<223> Xaa at position 9 i s defined as Dtic <220>

22/ 31A-836B PCT SEQ ST25 .txt <221> misc_feature

<222> (10) . . (10) <223%1%aa at position 10 i s

defined as cpg <400> 45 xaa Leu Arg pro Xaa G Xaa ser

Xaa xaa 1 5 10 <210> 46 <211> 10 <212> PRT <213>

ARTAFIiE Alyps220> <223> ARTI FI Cl AL PEPTI DE <220> <221>

I\/[D ES <222> (1) ..(1) <223> ACETYLATI ON <220> <221>
& e <222> (1) .. (1) <223> xaa at position 1

gisfigneggb@s DOrn <220> <221> c _feature <222>
(5) (5) <223> Xaa at position 5 is defined as Hyp
<22@6> kepBerim sc _feature <222> (7) ..(7) <223> Xaa at

pos 11.Q - daerId ned as Cpg <220> <221> ni sc _feature
 prid)

a®is Cpg.

10. The composition of matter of claim 7 wherein:
a - is Lys-Lys;

a“ is Arg;

a‘ is Pro;

a’ 1s Hyp;

a' is Gly;

a® is Iglb;

a’ 1is Ser;

a’ is DIglb; and

a® is Oic.

11. The composition of matter of claim 7 wherein:
a’  is DArg;

is Arg;

@

is Pro;

v

is Hyp;

Qo

4 is Gly;

)

5is Igl;

o

is Ser;

v

7 is DIgl; and

o

is Oic.

o

12. A composition of matter of any one of the claims

1-2 wherein P! and P? are independently in each instance
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<223> Xaa at position 9 is defined as Dtic <220> <221>
c feature <222> (10) ..(10) <223> Xaa at position 10
waledosned2ns cpg <400> 46 Xaa Leu Arg pro Xaa (PEEHESZ864/034976
xaa Xaa 10 <210> 47 <211> 10 <212> PRT <213>
ARTI FI Cl AL <220> <223> ARTI FI Cl AL PEPTI DE <220> <221>
c feature <222> (1) ..(1)114223> Xaa at position 1 is
defined as D-3' Pal 23/31A-836B PCT SEQ ST25.txt <220>
<221> mc_ feature <222> (5)..C5) <223> xaa at
peposidei anthgonidesi fedmashiey pro2@Oe f<2@bt icddseatars sting

<222> <223> 0 n 7 |s defined as Cpg <220>
<§?f§lﬁ9§cdeﬁgﬁﬁ§r?§ %%§> e&™1a¢9) <223> xaa at
posi tion 9 ingr,dgfd'Bee’ £ B4 65522051 52245 oM S 0K

feature <222> (10) ..(10) <223> xaa at position 10 is
wheekilned as cpg <400> 47 Xaa Leu Arg Pro Xaa G Xaa Xaa

Xaa,d0; 5200248 52U b0 S3Ren bR 52152 ARTAELD 4L

peptide;

a - is Arg;

a“ is Pro;

a’ is Pro;

a* is Gly;

a’ is Me-Phe;

a’ is Ser;

a’ is D-P-NaI; and

a° is Ile.

13. The composition of matter of any one of claims 1-
2 wherein said L' is a peptidyl linker having an amino acid
sequence selected from the group consisting of SEQ ID

NO:100 to SEQ ID NO: 105, inclusive.

14. The composition of matter of claim 3 wherein said
I! is a peptidyl linker having an amino acid sequence
selected from the group consisting of SEQ ID NO:100 to SEQ
ID NO: 105, inclusive.

15. A method of treating, preventing, or ameliorating
a disease or condition associated with or mediated by Bl
activity comprising administering to a human or animal
subject a therapeutically effective amount of the

composition of matter according to any one of claims 1-2.
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<220> <223> ARTI FI Cl AL PEPTI DE <220> <221> MOD_RES
<222> (1) ..(1) <223> ACETYLATION <220> <221> m sc

WO p@aneoe7 <222> (1) .. (1) <223> xaa at positi oPCT/UBR04/034976
defined as D 3" Pal <220> <221> m _ eat e <222>
(5)..(5) <223> xaa at position 5 is defined as Hyp
<220> <221> misc _featworél&222> (7) ..(7) <223> Xaa at
position 7 is defined as cpg <220> <221> misc _feature
<222> (9) ..(9) <223> Xaa at position 9 is defined as
Dti ¢6<228>meRRdd BifS€reheahyl, epgeddntihg), ox(10) <223>
Xaa at position 10 is defined as cpg <400> 48 |

amgli gy At B3EREPET SSEOSSPES COREIKART EF SRCG APes ¥Ed PG ¥aa

aprxaaql 4 21 P a
R PP LS55 T35, SRR E L A, BT e 00 o8>

humbscorf eatmpé s22J=cllp theippeR23isaldy &tffsodiivecommbunt

ofltﬁedgghgggi%iog_%%sné %%; é%%%id&nge%%y%iaim 3.

17. The method according to claim 15 wherein the
disease or condition is selected from the group consisting
of inflammation, inflammatory pain, acute pain, dental
pain, back pain, lower back pain, pain from trauma,
surgical pain, inflammatory bowel disorders, asthma, and

allergic rhinitis.

18. The method according to claim 16 wherein the
disease or condition is selected from the group consisting
of inflammation, inflammatory pain, acute pain, dental
pain, back pain, lower back pain, pain from trauma,
surgical pain, inflammatory bowel disorders, asthma, and

allergic rhinitis.

19. A pharmaceutical composition comprising a
composition of matter according to any one of claims 1-2,
and at least one pharmaceutically-acceptable diluent,

excipient, or carrier.

20. A composition of matter of the formula:
F-[(X*)=(Y"),] , or a physiologically acceptable salt
thereof, wherein:

x' and Y! are independently in each instance peptides
of the formula -L'-P' and -L2-P?, respectively;

F is a PEG covalently bound to x! or Y';
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<222> (2) ..(2) <223> Xaa at position 2 is defined as
D 2- Nal <220> <221> msc _feature <222> (5)..(5) <223>
wXamsasoposition 5 is defined as Hyp <220> <22HCT/US2004/034976
c_feature <222> <223> Xaa at position 7 is defined as
Cpg <220> <221> feature <222> (9) ..(9) <223> Xaa at
position 9 is defined aslbbi c <220> <221> c_feature
<222> (10) ..(10) <223> Xaa at position 10 is defined
as cpg <400> 49 Xaa Xaa Arg Pro Xaa G xaa ser Xaa Xaa
1 5110ax@10% &fe <RidepdideiPy> PARTea@ 3tn#EThEE ChBkent or
.<%20> <223> ARTI FI CI AL PEPTI DE <220> <2§%ﬁ
Linkese Padttletzomol (9) O e5yirer 63 XS4 tion 2
i s defiisned cas 3D Znidal <220> <221> c_feature <222>
(5).,(5) <223> Xaa at position 5 is defined as Hyp
25/ B1 /213368 PCE SEd<psientdy <apizaciplinsalieatpertide

w8851 8k SRR B B | el e

21. The composition of matter of claim 2 wherein F’

is a multivalent PEG.

22. The composition of matter of any one of claims
20-21 wherein P' and P? are independently in each instance
peptide antagonists of the bradykinin Bl receptor selected
from the group of peptides consisting of the peptides
shown in SEQ ID NOS: 5-60 and derivatives thereof.

23. The composition of matter of claim 21 wherein xt
is a peptide having a amino acid sequence selected from
the group consisting of the peptides as shown in SEQ ID
NOS: 27-41 and derivatives thereof.

24. The composition of matter of claim 21 wherein n

is 0 and Z is 2-8.

25. The composition of matter of claim 24 wherein Z

is 4.

26. A composition of matter of the formula:
F-[(Xx})-(YY)n], or a physiologically acceptable salt
thereof, wherein:

x! and Y' are independently in each instance peptides

of the formula -L'-P' and -L2-P?, respectively;
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<222> (9)..(9) <223> Xaa at position 9 is defined as
Dtic <220> <221> c_feature <222> (10) ..(10) <223> Xaa
w@rooposioeT on 10 is defined as Cpg <400> 50 LeuPEHESAN4034976

Pro Xaa G Xaa ser xaa xaa 1 5 10 <210> 51 <211> 9

<212> PRT <213> ARTIFI Cl AL <220> <223> ARTI FI Cl AL

PEPTI DE <220> <221> ni sc lflegature <222> (1) ..(1)

<223> xaa at position 1 is defined as DOm <220> <221>

m sc feature <222> (3)..(3) <223> xaa at position 3 is
def Fnég as vehd22@> cl2llent: Ifveatoumel <222 p&) Y*; (6)

<223%> Xaa a} position 6 is defipned as Me-Phe <220>

2218 Bflehi i <P TRISnE L) T MRS LENGRSRPRERE OF
1i8kkssdabined &sokt Betd Mabhyi4@0ac3l X if@sXaa Pro G

Xaa ser Xaa lie 1 5 <210> 52 <211> 9 <212> PRT <213>

ARTRFEE| AL te230> axgP3> ARTI FI Cl AL PEPTI DE <220> <221>
MDp:1RERg 52 are independently in each instance peptide
antagonists from the group of peptides consisting of
peptides defined by the formula:
NHz—a°a1a2a3a4a5a6a7a8a9alOallalza“a“—COOH
wherein:
a’ is a basic or neutral aromatic, aliphatic,
heterocyclic, or alicyclic amino acid, basic di-peptide,
or absent;

al, a2, a3’

and a* are independently in each instance
basic or neutral aromatic, aliphatic, heterocyclic, or
alicyclic amino acids;

a® is Ser;

a®, a’, and a® are independently in each instance
aromatic, aliphatic, heterocyclic, or alicyclic amino
acids, provided that at least one of a®, a’, and a® is
selected from Chg, Cpg, Igla, Iglb, Niga and Nigb of the
D- or L- configuration; and

a®, al%, a'l, a'?, a'?, and a'? are independently in each

instance a natural amino acid or absent.

27. A composition of matter of the formula:
F’'-R,, or a physiologically acceptable salt thereof,
wherein:

F’' is a multivalent vehicle;

R is independently in each instance - (xY - (¥Ha

wherein R is covalently bound to F’;
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<222> (1) . . (1) 26/31A-836B PCT SEQ ST25 .txt <223>

ACETYLATI ON <220> <221> msc _feature <222> (1) ..(1)
wo2@3m4d2m at position 1 is defined as DO n <2PO0EUSDB4034976

msc _feature <222> (3).. (3) <223> xaa at position 3

Is defined as O <220> <221> c_feature <222> (6) .

(6) <223> xaa at positiodl® i~ s defined as Me-Pne

<220> <221> misc _feature <222> (8)..(8) <223> Xaa at

position 8 is defined as D-Beta-Nal <400> 52 Xaa Arg

xaa XPr enda¥’ sare Xaaddpénd@iOby 58n <@ddk 10skange PRPtides

<213> ARTI EI Cl AL <220>.<223>,ARTI FI Cl AL_PEPTI DE <220>
°f<§%f>fﬁFfP&§tJﬁb'gzéﬁ¥j(iﬁ “PT¢ 15885551 X8aY4at position

1 ig'dghigned ase DRUEBERFerl}>1M ch€Bt UhetaRdd&>abdknt or

..(4) <223> Xaa at position 4 is defined as O <220>
lizkers bpwingr dropp > tp Mamizw acisbyasisheri s defi

ned £ My Rhe 3<,_220> <221> c_feature

Z is 2 to 8; and

P! and P? are independently in each instance peptide
antagonists from the group of peptides consisting of
peptides defined by the formula:

NH,-a’a'a’a’a‘a®afa’aba’a'%a'al?a*at*-cooH
wherein:

a’ is a basic or neutral aromatic, aliphatic,
heterocyclic, or alicyclic amino acid, basic di-peptide,
or absent;

1

at, a?, a*

and a? are independently in each instance
basic or neutral aromatic, aliphatic, heterocyclic, or
alicyclic amino acids;

a® is Ser;

a®, a’, and a® are independently in each instance
aromatic, aliphatic, heterocyclic, or alicyclic amino
acids, provided that at least one of a®, a’, and a® is
selected from Chg, Cpg, Igla, Iglb, Niga and Nigb of the
D- or L- configuration; and

10 11 12

a®, a'%, a't, a'?, a'®, and a'* are independently in each

instance a natural amino acid or absent.

28. The composition of matter of any one of claims
26-27 wherein:

a’ is a basic amino acid, a basic di-peptide, or
absent;

al is a basic amino acid;
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<222> (9) ..(9) <223> Xaa at position 9 is defined as
D Beta- Nal <400> 53 Xaa Leu Arg Xaa Pro G xaa Ser Xaa
WO 2@50802210> 54 <211> 10 <212> PRT <213> ARTIFCTZU$1004/034976
27/ 31A- 836B PCT SEQ ST25 .txt <220> <223> ARTI FI Cl AL
PEPTI DE <220> <221> MOD RES <222> (1) ..(1) <223>
ACETYLATI ON <220> <221> 8¢~ feature <222> (1)..CD
<223> Xaa at position 1 is defined as DOrn <220> <221>
msc _feature <222> (4) ..(4) <223> xaa at position 4
i s gfefiisnedoas O <220> <221> misc _feature <222>
C7)., C7) <223> Xaa at position 7 i s defi ned as
Me-Phe SIS <221> m _feature <222> C9) ..(9) <223>
Xagg@at; Ppeght.i on 9 is defined as D-Beta-Nal <400> 54
Xaa Leu Arg Xaa Pro G Xaa Ser Xaa |lie 10 <210> 55
<214 a1k 2f 2ar pRIndependaRTiRl ChAcack2@nstppge Indanyl

ARTI FI ClLAL PEPTI DE <220>
aminoc acids;

a® is ser;

a’ is a D-Indanyl amino acid;

a® is Cpg; and

10 11 12 13

as’,a,a,a,a,anda14

are independently in each

instance a amino acid or absent.

29. The composition of matter of any one of claims
26-27 wherein:

a’ ig an amino acid selected from the group consisting
of Arg, D-Arg, Orn, D-Orn, Lys, DLys, or a di-peptide )
consisting of two amino acids independently selected from
the group consisting of Arg, D-Arg, Orn, D-Orn, Lys, or
DLvys;

a - is Arg;

a“ is Pro;

a” is Hyp;

a’ is Gly;

a’ is Cpg;

a® is Ser;

a’ is DTic; and
a8

is Cpg.

30. The composition of matter of any one of claims
26-27 wherein:
a’ is D-Arg, or a dipeptide selected from the group

consisting of Lys-Lys, DLys-Lys, and DOrn-Lys;
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<221> c_feature <222> (C8)..C8) <223> Xaa at position 8
i s defined as Me-Phe <400> 55 Leu Arg Pro Pro Ay Phe
w®eeos¥em2t i e <210> 56 <211> 9 <212> PRT <213> PCT/US2004/034976
ARTI FI Cl AL <220> <223> ARTI FI Cl AL PEPTI DE <220> <221>
MOD RES <222> CD CD <223> ACETYLATI ON 28/ 31A -836B
PCT SEQ ST25.txt <220> 291> c feature <222> (8)..(8)
<223> Xaa at position 8 is defined as D Beta-Nal <400>

56 Leu Arg Pro Pro Ay Phe ser Xaa lie 1 5 <210> 57
<214 i% 242> PRT <213> ARTIFI Cl AL <220> <223>
ARTIFI Cl AL PEPTI DE <220> <221> c_feature <222> (1)

.. (&) *FPECiXaa at position 1 is defined as Orn <220>
<27)> i@ ggg;,p.f eature <222> (3)..(3) <223> xaa at
position i's defined as O <220> <221> m sc _feature
<2295 i(6)3Lyi(6) <223> xaa at position 6 i s defi ned

as $£EEP%§5%%O>
a® is Sser;
a’ is DIglb; and

a® is Oic.

31. The composition of matter of any one of claims
26-27 wherein:
a’ is DArg or a Lys-Lys di-peptide;
a“ is Arg;
a“ is Pro;
a’ is Hyp;
a* is Gly;
a’ is Igl;
a’ is Ser;
a’' is DIgl; and

a® is Oic.

32. A composition of matter of any one of claims 1-2
wherein P! and P? are independently in each instance
peptide antagonists from the group of peptides consisting
of peptides defined by the formula:

NH,-a’a’a’?a’a*a’aa’a®a’al%alta’?alal*-cooH
wherein:

a’ is an amino acid selected from the group consisting
of Arg, D-Arg, Orn, D-Orn, Lys, DLys, or a dipeptide

consisting of two amino acids independently selected from



<221> msc _feature <222> (8) ..(8) <223> Xaa at
position 8 is defined as D Beta-Nal <400> 57 Xaa Arg
WXa@5P1202G@ y xaa Ser Xaa lie 1 5 <210> 58 <211pCOUSRDAR034976
PRT <213> ARTI FI Cl AL <220> <223> ARTI FI Cl AL PEPTI DE
<220> <221> MOD _RES <222> (1)..CD <223> ACETYLATI ON
<220> <221> nmisc_featurelé®22> CD CD <223> Xaa at
position 1 is defined as Orn <220> <221> misc _feature
29/ 31A- 836B PCT SEQ ST25 .txt <222> (3) . . (3) <223>
th¥agratpposhtienidgi of Hef| DeHrgs Orx220>0<A21Eym), Cofr
eat e <222> (6) ..(6) <223> Xaa at position 6 i s
DLY¥2fi ned as Me- Phe <220> <221> ni sc_feature <222>
(8)al (&) ax223> Xaa at position 8 is defined as
D- Bet a- Nal <400> 58 Xaa Arg xaa Pro G Xaa Ser Xaa 1 5
<2105 i59 Re@li1> 9 <212> PRT <213> ARTI FI Cl AL <220>
5 <22a?g> i%R‘QI%I ,_CI AL PEPTI DE
a% is Gly;
a® is Me-Phe;

a® is Ser;

a’ is D-BP-NaI; and

10 a®is Ile.

33. The composition of matter of claim 32 wherein
said L' is a peptidyl linker having an amino acid sequence
selected from the group consisting of SEQ ID NO:100 to SEQ

15 ID NO: 105, inclusive.

34. The composition of matter of claim 33 wherein
said polyethylene glycol has an average molecular weight
selected from the group consisting of:

20 i. 5,000 Daltomns;
ii. 20,000 Daltons;
iii. 24,000 Daltons;
iv. 30,000 Daltons;
v. 40,000 Daltons; and
25 vi. 60,000 Daltons.

35. The composition of matter of claim 34 wherein
said composition of matter is capable of antagonizing Bl
receptor activity in vitro and has a therapeutically

30 acceptable half-life in vivo in mammals.
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<220> <221> m sc _feature <222> (3)..(3) <223> Xaa at

position 3 is defined as O <220> <221> m _ eat e <222>
W@ 8005/0408) <223> Xaa at position 6 i s defi nedP@EBUS2004/034976

Me- Phe <220> <221> m sc _feature <222> (8) ..(8) <223>

Xaa at position 8 is defined as D Beta-Nal <400> 59

Leu Arg Xaa Pro G Xaa sefd2faa lie 1 5 <210> 60 <211> 9

<212> PRT <213> ARTI FI Cl AL <220> <223> ARTI FI Cl AL

PEPTI DE <220> <221> MOD _RES <222> (1) ..CD <223>

ACET¥LATA Ghe£RB28>0£222ating capueeenl28y, (3. afidliorating

<223> Xaa at sition 3 is. defined as O 30/31A-
o Beecagt o8y 5ERLLH 0B 3a50Ls SE A MR, (e MESHAE Py Bl

acE§»1E§2§Bm§§§s@hgp%%hﬁhﬁﬁt@rhn§ @%fbn%%ﬂé%.wgr%ﬁﬁmal
<220> <221> m sc _feature <222> (8) (8) <223> xaa at

suba§pt|éntsergp@@ﬁn@@dlase@fléﬁaVHaﬁnzmmﬂ>cﬁbtﬁ@u Ar g
co%%gsEEQOQ é%amg% eéaaccbrdln% %%/%ﬁalm 34,

37. The method according to claim 35 wherein the
disease or condition is selected from the group consisting
of inflammation, inflammatory pain, acute pain, dental
pain, back pain, lower back pain, pain from trauma,
surgical pain, inflammatory bowel disorders, asthma, and

allergic rhinitis.

38. A pharmaceutical composition comprising the
composition of matter according to claim 34 and at least
one pharmaceutically-acceptable diluent, excipient, or

carrier.

39. The use of the composition of matter according
to claim 34 in the manufacture of a medicament for the
treatment of a disease or condition selected from the
group consisting of inflammation, inflammatory pain, acute
pain, dental pain, back pain, lower back pain, pain from
trauma, surgical pain, inflammatory bowel disorders,

asthma, and allergic rhinitis.

40. A peptide antagonist of the bradykinin Bl
receptor comprising a sequence of amino acids selected
from the group consisting of SEQ ID NOS: 15-35, 39-54,
derivatives thereof, and a physiologically acceptable salt

thereof.
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41. A peptide antagonist of the bradykinin Bl
receptor comprising a sequence of amino acids selected
from the group consisting of SEQ ID NOS: 15-35, or a
physiologically acceptable salt thereof.

42. The peptide of claim 41 comprising a sequence of
amino acids selected from the group consisting of SEQ ID

NOS: 15-26.

43. The peptide of claim 40 wherein the N-terminal

amino acid is a D-amino acid.

44 . The peptide of claim 43 wherein the N-terminal
amino acid is selected from the group consisting of D-Dab,

DLys, DArg, and DOrn.

45. A pharmaceutical composition comprising a
peptide antagonist of the bradykinin Bl receptor
comprising a sequence of amino acids selected from the
group consisting of SEQ ID NOS: 15-35 and at least one
pharmaceutically-acceptable diluent, excipient, or

carrier.

46. A method of treating, preventing, or ameliorating
a disease or condition associated with or mediated by Bl
activity comprising administering to a human or animal
subject a therapeutically effective amount of a
pharmaceutical composition comprising a peptide antagonist
of the bradykinin Bl receptor comprising a sequence of

amino acids selected from the group consisting of SEQ ID
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NOS: 15-35 and at least one pharmaceutically-acceptable

diluent, excipient, or carrier.

47. The method according to claim 46 wherein the
disease or condition is selected from the group consisting
of inflammation, inflammatory pain, acute pain, dental
pain, back pain, lower back pain, pain from trauma,
surgical pain, inflammatory bowel disorders, asthma, and

allergic rhinitis.

48. The use of a pharmaceutical composition
according to claim 19 in the manufacture of a medicament
for the treatment of a disease or condition selected from
the group consisting of inflammation, inflammatory pain,
acute pain, dental pain, back pain, lower back pain, pain
from trauma, surgical pain, inflammatory bowel disorders,

asthma, and allergic rhinitis.

49, The use of a pharmaceutical composition
according to claim 45 in the manufacture of a medicament
for the treatment of a disease or condition selected from
the group consisting‘of inflammation, inflammatory pain,
acute pain, dental pain, back pain, lower back pain, pain
from trauma, surgical pain, inflammatory bowel disorders,

asthma, and allergic rhinitis.



