WO 2005/042027 PCT/US2004/034976 Antagonists of the Bradykinin B1
Receptor This application claims the benefit of U.S. Provisional
Application No. 60/513,913 filed October 22, 2003, and U.S. Provisional
WONIREAMEA No. 60/538,929 filed January 24, 2004, which BfeFiEap/H34976
incorporated by reference. Background of the Invention More than two
million people in the United States alone are incapacitated by chronic
pain on any given day (T. M. Jessell & D. D. Kelly, Pain and Analgesia in
PRINCIPLES OF NEURAL SCIENCE, third edition (E. R. Kandel, J. H.
Schwartaptaiodéssall, &f . tHO Byhdhioriumaidly Regepittreatments for
pain are only partially effective, and many also cause life-style altering,

denlieing, g&qfeggfngeq%tgsﬁge sffectsy QL exaymple, mon-steroidal

anti-in ammatory drugs SAI Ds such as aspirin, ibuprofen, and

PrrdepretdciArakinetéreNceffédileldgfinst |ﬁﬁéﬁfﬁ1é’(§ﬁ?ﬁ§’nﬁ ISt

20dBey ang alsarensilyJoxic and high doses tepd iecause; gesioyyestinal
irritation, ulceration, bleeding,_ increased cardigvascular risk, and

Ll 5hiiEBHBEtiehts faafed With BB fRsTUemly BxpeHeRts confi

refaditbgeastipation, and long-term opioid use is associated with tolerance
and dependence. Local anesthetics such as lidocaine and mixelitine
simultaneously inhibit paln and cause Ioss of normal sensation. In
addition, when us@é Csgstensiea is Siefie§Are associated with
adverse cardiovascular effects. Thus there Is currently an unmet need in
the treatment of chronic pain. WO 2005/042027 PCT/US2004/034976 2
Pailfes g d@?é@ptﬁﬁb%ﬁdbﬂ%@ﬁ&@%@céﬁed}?ﬁ)rﬁ% ESEhvirghmiant and

aldranspitted-angdhnterpeated ythenpeniolpsystem(ferreview sseeldiian,

(TpﬂﬁT-gg%sell & D. D. Kelly, Pain and Anslgesia in

PRINCIPLES OF NEURAL SCIENCE, third edition (E. R. EKandel,
J. H. Schwartz, T. M. Jessell, ad., (19891)).
Unfortunately, current treatments for pain are only
partially effective, and many also cause life-style
altering, debilitating, and/or dangerous side effescts.
For example, non-sterocidal anti-inflammatory drugs
("NSAIDs") such as aspirin, ibuprofen, and indomethacin
are moderately effective against inflammatory pain but
they are also renally toxic, and high doses tend to cause
gastrointestinal irritation, ulceration, bleeding,
increased cardiovascular risk, and confusion. Patients
rreated with oploids frequently experience confusicon and
congtipation, and long-term opioid use is associated with
tolerance and dependence. Local anesthetics such as
lidocaine and mixelitine simultanecusly 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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induction of pain: an integrative review. Prog Neurobiol 5 57:1-164
(1999)). Noxious stimuli such as heat and touch cause specialized
sensory receptors in the skin to send signals to the central nervous
woystsrmuiiCNS"). This process is called nociception, and the(iegaeras4976
sensory neurons that mediate it are nociceptors. Depending on the 10
strength of the signal from the nogiceptor(s) and the abstraction and
elaboration of that signal by the CNS, a person may or may not
experience a noxious stimulus as painful. When one's perception of pain

is prepedly igalibratedtedhe daiepsiy of he stigtuiiss pakitserves kh-ite
intended protective fugction. Howe\t/er cer(tiair.l rtI\Lpees of tis u%dagﬁ e
G B A TG e B kDRATES RySEralgssiaor pronocieeption frwhich
n%@%lw%pﬂésﬂnﬁhﬁwpe@vw "aédmen&ew.paiﬁtm bepause
1 JBS RATSON'Se PaIn thresholds bave hegnlowared, Both ipflammation and
20 nerve damage can induce hyperalgesia. Thus, persons afflicted with
5"inflafrirtatory 28hditionS o3t Es StiRbuY, §5EBafthriisadolfBcarIgs:

clprmatitisc myositlss RRWiiscinflammatershaweldiseasea.colagsang
vascular diseases (which include rheumatoid arthritis and lupus) 25 and

=4BRakE, bftehukperiRhE8 erifGheal BeméatiGhs of Phin. Simitat® trauma,
preurgery, amputatied, abscessytcausalgiagicallag erevastuarsdiseaseyry
demyelinating di , trige Tjg | neuralgi ncer,, chroni aholi
N S LR AR ST
StrARAS deficierey SYAaFEMETWD 2085/042007HCT/(382604/034976 3

ad=AIRSY; xins,and chematherapycause;Revednivies, that sesaisin 5

excessive pain. As the mechanisms by which nociceptors transduce
PeBEeFh TV s B eR ARG AEPST RYHEr fg8SEtonaitdhs™ 8 vt offe
paietriunderstaodopeocessesdaplicatedoin getalpesisrearebetargeted
cé?gggggégeggwgﬂggfgtensity of the stimulus, paln serveg
its intended protective function. However, certailn types
of tissue damage cause a phenomenon, known as hyperalgesia
or pronociception, in which relatively innocuous stimuli
are perceived as intensely palnful because the person's
pain thresholds have been lowered. Béth inflammation and
nerve damage can induce hyperalgesia. Thus, persons
afflicted with inflammatory conditions, guch as sunburn,
ostecarthritis, colitis, carditis, dermatitis, myositis,
neuritis, inflammatory bowel disease, collagen vasculay
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 neursalgia, cancer, chronic

aleoholisn, stroke, thalamic pain syndrome, diabetes,

herpes infections, acguired immune deficiency syndrome
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the pain threshold and thereby lessen the amount of pain experienced.
Bradykinin (BK) and the related peptide, kallidin 10 (Lys-BK)(see Table 3)
mediate the physiological actions of kinins on the cardiovascular and

wtenaksysiems. However, the active peptides, BK and kallidkrarsxopsiokdy s
degraded by peptidases in the plasma and other biological fluids and by
those released from a variety of cells, so that the 15 half-life of BK in
plasma is reported to be approiirﬁatély 17 seconds (1). BK and kallidin
are rapidly metabolized in the body by carboxypeptidase N, which

Ny es the_carh j rginine._residue rate.des:- K or
=i o e R S O et
thasneerbdediatealieegathphydivlogical actions of kinins in man. In

additign ({9beingyen-Rotent preinflammatenyentide, desAGRK or
des-Arg-kallidin is known to induce vasodilation, vascular permeability,

S REBfohchbEBRsfi iAo B iR de i Se S RRYGH HIRFB GrafpcL t1ons
hdharaacsiegy ot Biadykining and RelateskKining; Rharmatalegical

Reviews, 32(1):1-46. (1980)). In addition, des-Arg-BK and des-Arg-kallidin
S ARy Tt e o Aty o
thigflambratohypairrasiwestihscheingo30 Inmsiesd thesmaimenaiceain
ofhereof .There is also a considerable body of evidence implicating the

O 2005/042027 PCT/11S2004/034976 4 overproduction of

des- R Rylfidin- (SHditiGRSlinRfich®paiPR @prRimitent fedtaréstich as
(1Seplisshoske arfiyitls, angined aaddnigrainehFhednembrane secepines of

that mediate theé)leigtrogic 5 icé[é)ns 0 kininSflre of two distinf?t classes,

kjdvéls%aqléld BT artf B2 Bl Gradtes s ré‘:ceei?ftlorssﬁg’\}:eeglgén cloned and
tisequented frmm @i vasety B spedieszincluding mae (Mebksl et @ggraded
bXRIessign cloning of:ahyman bl bradykioin. - viciogical fiuids
and by those releagsed from a variety of cells, sc that the
half-1life of BK in plasma is reported to be approximately
17 seconds (1). BXK and kallidin are rapidly metabolized
in the body by carboxypeptidase N, which removes the
carboxyterminal arginine residue to generate des-Arg BK or
des-Arg kallidin. Des-Arg-kallidin is among the
predominant kinins in man and mediate the
pathphysiological actions of kinins in man. In addition
to being a wvery potent proinflammatory peptide, des-Arg-BK
or des-~Arg-kallidin is known to induce vasodilation,
vascular permeability, and bronchoconstriction (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 mediatoxs 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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receptor. J. Biol. Chem. 269:21583-21586 (1994); Hess et 10 al, Cloning
and pharmacological characterization of a human bradykinin (BK-2)
receptor. Biochem. Biophys. Res. Commun. 184, 260-268 (1992)). They

way enbéRieabs protein coupled receptors having seven putatiye mesmians«
spanning regions. In various tissues, BK receptors are coupled to 15

every known second messenger. B2 receptors, which have a higher
affinity for BK, appear to be the Miost prevalent form of bradykinin
receptor. Essentially all normal physiological responses and many

athophysio-logical responses.to bradykinin are mediated by B2 . .
Ov?é:(?erp c‘?r%c.: 0 1?aegce§§r§ro% %ﬁae otﬁ%\%ﬁaﬁﬁ, rcf:gf\r/le8 a%.& égr %alzi?ﬁr‘il‘lrtylfcc'glr1
paitesifrgaBii(seéTable S3zompared WitmBKsaplideashdesiArg-BK is

arinactive at B2 receptors, in addition, B1 receptors are not normally

expressed in most tissues. Their expression is inducedéu?ﬁon injury ar 25
tiss(F& Bafiigeras fe LSRG Bai R KTd S bR il divation G-
acsysteRie insult(Marceas, bx alvad., Kipin BdTeceptosssa redewgnated

Immunpharmacology, 30:1-26 (1995)). Furthermore, responses mediate
2100 et i b T R TR BT OB S aait Sgonee o
seadministiationrnf bacteriad tipopdlysaccharitle (RS)GHYWD 2805/042027

«t PETUp2004(034976 . 5, inflammatary.cytalings i, rahbiis; fats, and pigs
(Marceau et al.,. (1998)). The pain-inducing gropertles of kinins coupleg
TeGMAT e inddciié @kprédifdh of B rétaftors di the’B 1 5iréceptordn
a1interesting farget inthe-fevelopgent of adi-iflosnatdyon of a
antinociceptive, ,antir%%er Iggsic and analggséccg%%ntséggt ma b s
huﬁﬁ@c@ﬁ%‘&]ﬁﬁfbﬂy 'ﬁﬁred%%%%tégﬁvith FiMmal actions mnermar - -
cotigsires. 1Whjlexeladety of itk antaemistsargetrigdie Bl tein
colS R fx%a%egp?g%% identified. eic development a5.REraReUiG anning
analgesics hds been stymied by poor
regions. In various tissues, BR receptors are coupled to
every known second messenger. B2 receptors, which have a
higher affinity for BK, appear to be the most prevalent
form of bradvkinin receptor. Essentially all normal
physiological respcnses and many pathophysio-logical
respanses to bradykinin are mediated by BZ receptors.

Bl receptors, on the other hand, have a higher
affinity for des-Arg-BK (see Talle 3) compared with BK,
whereas des-Arg-BE is inactive at B2 receptors. In
addition, Bl receptors are not normally expressed in mest
tissues. Their expression is induced upon injury or
tisgue damage as well as in certain kinds of chronic
inflammation or systemic insult (Marceau, ¥., et al.,
Kinin Bl receptors: a review. Immunpharmacology, 30:1-20
(1995) ). Furthermore, regponses mediated by Bl receptors
are up-regulated from a null level following

administration of bacterial lipopolysaccharide (LPS) or
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efficacious half-lives resulting from very rapid degradation by tissue and
serum peptidases and efficient renal clearance. More recently, peptide
analogs having 15 non-natural amino acid substituents have been shown
wi9aessemisiant to peptidases in in vitro stability assays (for geviewoses 976
Regoli et al, Bradykinin receptors and their antagonists. European
Journal of Pharmacology, 348:1-10 (1998); Stewart, J.M., et al,
Bradykinin antagonists: 20 preser?t progress and future prospects.
Immunopharmacology, 43:155-161 (1999); and Stewart, J.M., et al.,
. I\_A_Itftabolism- Resistant Bradykinin Aptagonists: Development an
HRpPlICATons YBIoY, é]%?sséﬂﬁ‘?fg )] C5ValBR o EGandbr e
etprateins Withasily(ethylene 25 glycol) (PEG) has been widely-recognized

as ap-apPEach to, signiticanty extend the i Vi«\!?n%&?g'aégwpﬁ%'&'ii\é‘izcﬂf
therapeutic proteins. PEGYylation achieves this effect predominately by
thetdrafiif renhe cReapEees Since the PEG IfB ity adus eensiverddle

rdBsedynamic radisto-the3Q pratwein (£alipsky 33« &1 dbmbise fs anti-
. functionalized poly(ethylene glgécol s for modification of polypeptides., WO
IOGEA267Y PCHUSHOUTIEBAGTE 6 T PoNRER A& §icofthemistry:
arBibtechhicad @adt biorhedicakgpphkcationsc tEN. #ssrs, fE dikdrl {1892),

. P Press: New York, p. 347-370.), Additional benefits often

i R RGBS dEe hE RS, iR e
Whesstan cEoLsTere it © dgradativh savd teduc debingruabgertiey B the
rdhe ticapalypsetide qkhe fmrerls of pratein RELaylatiap are videnced

by the commercialization of several PEGylated proteins including

EhSE BRRHENGSIAB HESRTnSSe RATBERFMIENT SRS 0o RPP T
e R Cal-bsparagindse {(QueasparT My on:GarpveREGalterferon a-2b

PEG-IntronTM/Schering/E PEG- Interf -2 L, N
SR e B8 P e L s A SR B S i as

renahy otlersdmclnicaMore recently, peptide analogs having

non-natural amino acid substituents have been shown to be

(4))

resistant to peptidases in in vitro stability assays (foxr
review, see Regeli et al, Bradvkinin receptors and their
antagonists. Buropean Journal of Pharmacology, 348:1-10
{19%8); Stewart, J.M., et al, Bradykinin antagonists:
pregsent progress and future prospects. Immunopharmacology,
£3:155-161 {1999); and Stewart, J.M., et al., Metabolism-
Registant Bradvkinin Antagonists: Development and
Applications. Bilol. Chem., 382:37-41 (2001)).

Covalent conijugation of proteins with poly(ethylene
glveol) (PEG) has been widely recognized as an approach to
gignificantly extend the in vive circulating half-lives of
therapeutic proteins. PEGylation achieves this effect
predominately by retarding renal clearance, since the PEG
moilety adds considerable hydrodynamic radius to the
protein (Zalilpsky, S., et al., Use of functionalized

poly{ethylene glycoll)s for modification of polypeptides.,
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trials. PEGylation of small therapeutic peptides, on the 15 other hand,
presents unique challenges and has not been broadly applied. One of the
greatest obstacles to peptide PEGylation is the essential requirement that
wbiglegiealz activity be preserved in the final conjugate. BecasSBus2004/034976
therapeutic peptides often comprise the minimal sequence 20 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 interactio qulgjr,e ) ivity.«T a
mpg’%u%é{s? éﬁi{ﬁtyeﬁ)@to?éﬁ]rg eogEéyFE%?o n and gﬁ% ?e%ﬁ%%#één%%%eciﬁc
bigotadtyctolberpnisetaltherspeutic 1§ -qUitr tipredRddtiaand mi2e be

»1emRitically determined {Morpurogns et 8f.g Selectivg sAlyiation agherits

Acylation of a and s Amino Groups with PEG 30.in a Somatqgstatin

4

ofARBIoGRT FaNSIRdThEMiAor ™ Bphith2et Bibcomuyatss.

i riRiocarugateoThent 18:1,236:4248a 2002y Gleadycthets is a need for
new, safe and effective . treatments for inflammation ai

S e P Ravea BT AbeNE RERTHe InAuo i T, € Berer anie

pabviptrataisysteMicexpsosre duiimy eteatmeREDLeTHantifg the

eaitgulating life (dglayed;glearanse), solubility stability. andieidecreasing

the immunogenicity of the molecule. Increased circulating life wpuld
[

PLREARTH allBse HeqDeNCaSSRGFRgRIER et iBeS e Hgzon
casheduleweuid-bemeregsonenianiiea bothhysicians anepatienesand
would be particularly helpful to thgse patients involved in

Indar Aarmistiation. (BHferadrifad fClBia % iRt dosiigFay include
/€8S Arg.being introslygediinte patients agddneregsed ceempliance.

Summary of the Invention . o
(Neulasta™"/Amgen) as well as many others in clinical

trials. PEGylation of small therapeutic peptides, on the
other hand, presents unique challenges and has not been
broadly applied. One of the greatest obstacles to peptide
PEGylation is the essentisl reguirement that bioclogical
activity be preserved in the final conjugate. Because
therapeutic peptides often comprise the minimal seguence
required for activity and are therefore very small, they
are relatively intolerant to substitution. PEG moleties
are disproportiocnately 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



Accordingly, it is an aim of the embodiments 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
El antagonists yet sufficiently antagonize B1 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 disclosure in the form of novel peptide antagonists and
conjugated peptide antagonists of the B1 receptor. - 7a In a first aspect,
OPtHte 36 HroviaseBIcEIR5ESiItioR Gt CRRHEPBFthe ofRuld F XYL %‘%361
(2Bhysiplogically acceptable salt thereof, wherein: X' and Y* are
independently in each instance peptides_ of the formula -L'-P' and -1.2-P2,
respecBoBly F iS22 chicia cﬁ)\fégéerﬁlyrbooruﬁioe {0’ X orY L and ?_?Laer%%gg
trisgepentdentiypin ead instanceabsent gr= finkersHavirgy8ne t69 amino
acdgdiesidues: nis Q 1o 3 and Beand B2 At dndependantlyineachnz . 1
Instance peptide” antagonists of the bradykinin Bl receptor having a
bedd@resis. Astshowi FrsE® Ay NGNS, |28 Apectthere is
coRrpvided a @L&;\r@@%ﬂ@%@&gcgw%ﬂ;@mm@ngﬁf@ma@sj&i%@f
matter according to the, first aspect, and at Ieagt one . . the
iRy e Eble TRN GRCIpIERE 67 CaRSFE RS Hfd ©
imaepRet=there is-provideckarcohapodition of imaktersefthe foundlaring
E-1(X)-(Y-).or a iologically acceptable salt wherein. X' Y,
Lige i"r%%lejpgeinagnﬁl};/ﬁ/i% éélchain&s?asr?cehﬁgﬁﬁe% o%%%?%%%mﬁufaé?@%éa%%g ®
leds-F2ggspettivbdging schedule would be more convenient to

both physicians and patients, and would be particularly
helpful to those patients involved in self-administration,
Other advantages to less freguent dosing may include less
drug being introduced into patients and increased

compliance.

Summary of the Invention

Accordingly, it is an aim of the embodiments of the present
invention tc provide novel binding agents of the Bl receptor with
demonstrably superior pharmacokinetic properties in Vive
as compared to known peptide Bl antagonists yet
sufficiently antagonize Bl receptor activity such that
they are therapeutically useful in the treatment oOr
prevention of inflammation, pain, and other Bl mediated
conditions including, but not limited to, asthma and
allergic rhinitis. Such sgents are provided by the
present disclosure in the form of novel peptide antagonists

and conjugated peptide antagonists of the Bl receptor.



F is a PEG covalently bound to X" or Y'; L' and L2 are independently in
each instance absent or linkers having from 0 to 9 amino acid residues; n
is 0 to 3; and P' and P2 are independently in each instance peptide
antagonists of the bradykinin Bl receptor having a sequence as shown in
SEQ ID NO: 15. In a fourth aspect, there is provided a pharmaceutical
composition comprising the compaosition of matter as defined - 7b in the
third aspect and at least one phah%%u‘:euticalIy-acceptable diluent,
excipient, or carrier. In a fifth aspect, there is provided a peptide
antagonist of the bradykinin Bl receptor comprising a sequence of amino
acids as shown in SEQ ID NO: 15, or a physiologically acceptable salt
thereof.dn aisixth aspesct-thereéscprovidedra phaemhaceuticab ccormposition

natGOmprsing.a peptide antagonist of the bradykinin B1 receptor comprising
a sequence of amino acids as shown in SEQ ID NQO: 15 and at least one

- biarmaeuticalREaécEBtabie ‘ifliet eXcipie® b ehfriéf 1 a seventh

theaspett thetre isiprovided the use of a composition of matter or a
phaﬁnaa%?&ti?ﬁ'a‘%?é“%ﬁ%@@n%%rpﬁgﬁ%a@}fﬁ in the manufactyre.ota
medicament for the treatment of a disease or condition selected from the

of GrbRptesRsistingiof hflaRfnation? inflARTR&LON FaiN’ acute pain, dental
painy back=paisn lower haeck pair,\paindoom trauma,c surgical pain,
inflammatory bawe! disgrdates astipa, and. Aletgic (hinitis. Jpane. o
embodiment, the novel B1 receptor peptide - 8 antagonists of the present

Linjisaloshfd EbPrsE ah dflino Htid Settehcesdd SHBWn in any one of
SEQ IDNOS:d15:54: rAccording to some embodiments of this disclosure,
onelig‘r QHOJePa%drgr%fgéggl nb e;[rvlvteieyn grqeégcrlllin§nasrgg]r?c%‘d eptide

antagonists of the bradykinin Bl receptor having a seguence

as shown in SEQ ID NO: 15.

In a second aspect, there is provided a pharmaceutical
composition comprising a composition of matter according to the
first aspect, and at least one pharmaceutically-acceptable
diluent, excipient, or carrier,

In a third aspect, there is provided a composition of
matter of the formula:

-1 (x5 =YY ,] , or a physiologically acceptable salt

thereof wherein:

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

F is a PEG covalently bound to X° or Y

1 and 17 are independently in each instance absent or
linkers having from 0 to 9 aminc acid residues;

n is 0 to 3:; and

P! and P’ are independently in each instance peptide
antagonists of the bradykinin Bl receptor having a seguence
as shown in 3EQ ID NO: 15.

In a fourth aspect, there i1s provided a pharmaceutical

composition comprising the composition of matter as defined



residues, independently selected from any of the 'twenty genetically
coded L-amino acids or the stereoisomeric D- amino acids, will be coupled
to either or both ends of the peptide sequences as shown in SEQ ID
NOS: 15-54. In another embodiment, the present disclosure also provides
conjugated peptides which have demonstrably superior pharmacokinetic
properties invivo as compared co known peptide Bl antagonists yet they
sufficiently bind to and antagoniZe7 e activity of the Bl receptor such that
they may be used therapeutically. One embodiment of the disclosure
. _ comprises a con'u%ated peg)g(titsze ofgormula l: F-l[r(XC')-(Y')I I y\ihe_rein: F{%gl
17 elficle ¢ovalditiy Dol td X 1'6FY " (Braterabil E i€8 PEG moisty ora - °
di iderivativexthiereef)t , Xt rantk Yr ate independently in each instance
peptides of teeformula =L 1-Rk apd;-i2-P2, respactively, L1and L2.afen: s
independently in each instance linkers; nis 0 to 3; and P* and P2 are
°% irB&pBAARHfly 'edth NSRS pepitiB™ ARtatforlist o HE BratyKifin Bl
aciréeeptors Rreferabl\iER1 Iand P2 cdmpriseapiaminolacidcséquence as
acShown in any;eneaf, SEQ ID NOS: 5-26, 43-60, and derivatives thereof.
Another aim of the embodiments of the present _nventicr_ is to provide a

pharfaettit Al cBifFositiort E6ATprging “eXdiffeh e aitiaf TeSfatefals
corhandng avdiscloged sonjugated peptide=dispersed tthefein Arnothéy aimiof

B1 t@&%}&@@@%ﬂ%ﬁf9&&*}1‘%3}1959%%?}48}{_%@“9@ iS{p-proyide therapeutic,
methods of treatment which comprise administration to a mammal in

SEGheed tireredt & phatmadeitically SRRt Bf Ja%é‘rﬂ%%%ﬁﬁfhl €
dioompriskgrexciptentsand-at-beast one disclosed peptide

In a ssventh aspect, there is provided the use of a
compositicon of matter cor a pharmaceutical composition as
defined above 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 traumsa,
surgical pain, inflammatory bowel discrders, asthma, and
allergic rhinitis.

In one embodiment, the novel Bl recaptor peptide



and/or conjugated peptide. The disclosed peptides and/or conjugated
peptides have therapeutic value for the treatment of diseases mediated
by Bl activation, including, but not limited to, inflammation and chronic
pain states of inflammatory and neuropathic origin, septic shock, arthritis,
osteoarthritis, angina, asthma, allergic rhinitis, and migraine. The
disclosed peptides and/or conjugated peptides may be used for
therapeutic or prophylactic purposes by formulating them with appropriate
pharmaceutical carrier materials and adrginistering an effective amount to
a patient, such as a human (or other mammal)in need thereof. Additional
useful peptides and/or conjugated peptides may result from conservative

armedifications of the.amine saeid segulences of thespeptides and/of; o

A é/fhi%lg-coenrjl%%atgg Qggtides disclosed herein. Conservative madifications
Wi pro%uuce peptidés a‘ﬁalolrncoﬁﬁ/gaqféla p%btﬁ@@ hl'aﬂ?/i%)‘cfunéédﬁéll;
physteatcantd shefmical wharacteristics=similas fo thase of thel peptides one

o:ARoecongatad peplde from wiigh sye madifications,arg made, Such

conservatively “modified fgrms oj the peptides and/or conjugatecf fiégtides
resi BUERcIoEERETRTT afe HIsdecottemplatéEs Peing An t Bmbodimerit of
gethetpresentinveaten 1Aaather embogdiment ofthe disclosure relates tg a

ammg(t)hoadc(p];jmak‘/iqnlgl 2 %)quc%ateg peptide a,sJ_daes‘E:riBeuJ ﬁerein, comprising
fhie steps of reacting & compound having theSritturd® G §aFL)Rs =ie
PaphérsinsXoand ¥2 are independently SEgach ingtance peptides of the

formula ;5 ROC LArRa.teshectivels L.and2 aig independently Iy

each instance linkers; nis 0 to 3; and Pran are independently in
Pﬁ&%ﬂ?ﬁ%uﬁﬁﬁﬁﬁ@ﬁﬁﬁ? peptides which have demonstrably
superior pharmacckinetic properties invive as compared to
known peptide Bl antagonists yet they sufficiently bind to
and antagonize the activity of the Bl receptor such that
they may be used therapeutically.

Cne embodiment of the disclosure comprises a

conjugated peptide of formula T

F-[ (XM~ {Y*)a] | I

wherein:

F is a vehicle covalently bound to X' or ¥v'
(preferably F is a PEG moiety or a derivative thereof);

X' and Y are independently in each instance peptides
of the formula -L'-P* and -L-F%, respectively;

' and L? are independently in each instance linkers;

n is 0 o 32; and

Pl and P? are independently in each instance peptide
antagonists of the bradyvkinin BL receptor. Preferably, =i
and P comprise an amino acid sequence as shown in any one
of 8EQ ID NO8: 5-26, 43~-60, and derivatives thereof.

Ancther aim of the embodiments of the present invention
is to provide a pharmaceutical composition comprising

excipient carrier



antagonists of the bradykinin Bl receptor, with a vehicle (F) to give a
conjugated peptide of the fo2.-mula: F-[(X1)], F-[(XD)]-F, F-[(X1)-(Y")n],
F-(X1)- (Y1)n, or F-(X1)-(Y")n-F. Preferably F is a PEG moiety or a
derivative thereof. More preferably, P1 and P2 are independently in each
instance peptide antagonists of the bradykinin Bl receptor comprising at
least one of the peptide sequences shown in SEQ ID NOS: 5-60. Even
more preferably, X1 is a pept“irzf as shown in SEQ ID NOS: 27-41.
Additional embodiments and advantages of the present disclosure will
become apparent upon consideration of the detailed description of the

disclosure which follows. Detailed Description of the Invention The present
Skt R o il et WS S gl 2

theyeperally considered to be quite intolerant to substitution can be amino

acig, supstituted,at.theNzterminyis andiox C&PJ ugated ta é@zﬁiQUJs_r_WQnt ion
2005/042027 PCT/US2004/034976 - 11 vehicles at the N-terminus to

15 drovidetherapetiticatly Stsefal PEpHAES aRd/or Feptide Conijligates with
corffamaticatiyn sustaeined efficacy profiles-asicamparestto: the-kpowa
nPgplides ofhg same.class, and therefgre they S allow fqthel use to
3 maﬁage inframmAtion an pain 'Iahus, the pep ided gndslof’peptide
congonjugates of the peesent ainveation previdetremérndausstherapeatice
an%@n&qgﬁ%%rtgaog@@;i peptide antagonists. More particularly, the
S

inventors have found that the previously described 10 shortcomings in
knoWiFEZ {peptieSantagBnists with 1 $pact 8 thuieihetapeRiticiase Arg e
thstgmauntable Dy subsiituting: amivw-acids ab thelNstesadrusandiored by

5 B o epli ancomniselo vl st e B imed
andinkbrs-ofidefired sizbadrth corpositibinwhichr maximizepregervation of
orfﬁﬁﬁgogéb%@%ﬂgﬁﬁgk, arthritis, ostecarthritis, angina,
asthma, allergic rhinitis, and migraine.

The disclosed peptides and/or conjugated peptides may
be used for therapeutic or prophylactic purpocses by
formulating them with appropriate pharmaceutical carrier
materials and administering an effective amount to a
patient, such as a human (or other mammal)in need thereof.

Additional useful peptides and/or conijugated peptides
may result from conservative modifications cof 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 coniugated peptides



specificity while prolonging efficacious half-life in vivo. Additionally (or
alternatively), it was discovered that despite the slightly reduced in vitro
activity 20 conferred to E1 peptide antagonists conjugated to larger PEG
polymers, the extended circulating half-lives of the large PEG-conjugates
provided significantly greater exposure and prolonged efficacy in vivo
when compared to peptide conjggates conjugated to smaller PEG
polymers. In 25 addition, the present inventors have found that the size of
the PEG molecule attached to a peptide antagonist of the B1 receptor is a
a1 Siitisakpatasneter B pptiglizagdbe - mtririsic attagonist activinand the
efficacious half: life in vivo. For,example, an acetylated peptide B1 30
em]%%%moeﬁl %t 8émd'ﬁ¢st§ba¥ée§ gé?ffbﬁajésl/viﬁxrl .g\?g{it in vivo_models of pain for a
masiamt £ HECrs oitowing mUitipld Wo 20051042027 =2 =5 =
ne PO/ US2064/03497 6cot2udesing. Searprisieglysthessarne peptiderein,
corﬁﬁ?ji@fﬂeéj to a 5,kD and.a 20 kD PEG molecule in the manner disclosed
herein demonstrated efficacy. for up to 2 days and for at least 4 days,
respEatelf Gifer PERGHE ofﬁ%‘;ﬁﬁj‘%%tig %5 Betol2 thé Peptide and
vehicle- or PEG-conjugated pptidé¥antagonists of the bradykinin Bl
whé%%%@%?r of the present invention and methods for making and using such
are described, it is to,be understood that this_inyention is not limit he
particu P&?‘ge&i3‘55%%8%?11%1(%5‘]‘ﬁg'\afteldnpeep?%% antagoniats g,%ﬁ%i%é
of siitoe fFeptioles: and/eP canjdgated Peptidesartagénisisrand methodologies
Contfmg('i?éeqﬁosé&hee ResERLinyantion may,of sourse, vany Slightl ks
to beé understood that the terminology used herein is for the purpose of
deseribiag pattcHlar #8Embodiments only, and is not intended to be
limitipg singepthg,scopeftha present inventiomwilkhe: imitedoabe byiethe
appended claims. Bradykinin B1 receptor binding peptides contemplated

-

antagonists of the bradykinin %ﬁ.recept

with a vehicle (F) to give a conjugated peptide of
the formula: F-[ (XN, F-[(Z)1-F, F-{{ZY~(¥Yal, F-(X')-
(vH,, or F- (¥ —(YY),~F. Preferably ¥ is a PEG moiety or =&
derivative thereof. More preferably, »* and P* are
independently in each instance peptide antagonlsts of the
bradykinin Bl receptor comprising at least one of the
peptide seguences shown in SEQ ID WOS: 5-60. Even more
preferably, X" is a peptide as shown in SEQ ID NOS: 27-41.
Additional embodiments and advantages of the present
disclosure will become apparent upon consideration of the

detailed description of the disclesure 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 intclerant to substitution can be amino acid

substituted at the N-fterminug and/or conjugated to various
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for conjugation to a vehicle for purposes and in the 20 manner as
described herein include, but are not limited to, the novel El binding
peptide antagonists disclosed herein as well as Bl binding peptide

waniagenists known in the art including, but not limited, to apy-peptiddsz197s
disclosed in any one of the following publications (each 25 of which is
hereby incorporated by reference in its entirety): Regoli et al., Bradykinin
receptors and their antagonists. JEjur.'J. of Pharma., 348:1-10 (1998);
Neugebauer, W., et al., Kinin B, receptor antagonists with multi-enzymatic

[esi ties. i ) 287+ 002);
T i e

usg 2008104827 PERA9S2064/08497600 1 30pieRpetitstn

aAawpYnepharmacalegy (A3 122461 PIN Stenart o d. MoRbaked to
Metabolism-Resistant Brad’o%lgﬂn Antagonists: Develog%gnt and

thﬁpﬂﬁﬁ%%n@?@’rbitd@ﬁeﬁ? 37F (%6?)’5;’ PEFPIBfEtbRAR GReY
219807746, aheikSuRatert Nesidoé, 6B37993:E80b618n4,923,963hus,
5,648,336, 5.834.431, 5,849,863, 5,935,932, 5.648,3 5,385 ,
Sl s R il T e
irarenteéfined vevolfews namnessotseriise imited ir spévifie tag nstEALes.

ehigiurahangino-acid residugs,are discusasddn taree; ways:full name of the
amino acid, standard three-letter code, or standard single-letter code in

InNRRFE TSR Rt RRGWH e BRI RS 711G eERFIPEMet S =
sHeRft fomiGY s Him Hisbhva ASD hapthud arAsipbrilet? 3R uhVreyYabdt =

toGl%léer)é%%ggglygi:cT@%Oaﬁrg Ff)srt]l%zlﬁozuzli g]:'ig @‘3&9 Ysgb-ls;)ér'rt:uting
amine acids at the N-termirus and/or conjugating the
peptide antagonists to vehicles such as, but not limited
to, polvethylene glycol (PEG) molecules using peptidyl or
non-peptidyl linkers of defined size and composition which
maximize preservation of antagonist activity and
specificity while prolonging efficacious half-life in
vivo. Additionallv (or alternatively), it was discovered
that despite the slightly reduced in vitro activity
conferred to Bl peptide antagonists conjugated to larger
PEG polymers, the extended circulating half-lives cf the
large PEG-conjugates provided significantly greater
exposure and prolonged efficacy in vivo when compared to
peptide conjugates conjugated to smaller PEGC 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
intringsic antagonist activity and the efficacious half-
life in vivo. For example, an acetvlated peptides BL
antagonist demonstrated efficacy in relevant in vivo

models of pain for a maximmm of 4 hours following multiple
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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. 25 Abbreviations used herein for unnatural
weminmagitls are the same as described in U.S. Patent No. #x;8342484/034976
PCT publication WO 98/07746, and Neugebauer, et al. (2002), each of
which is hereby incorporated by {bfe[ence in its entirety. Additionally, the
abbreviation "Dab" and "D 30 Dab" is intended to refer to the L- and D-
isomer of the unnatural amino acid, D-2-aminobutyric acid, respectively.

aofigabOeviation ;3 bl and ) 34K s injeaded L WQRNAS04202 5
PCT/US2004/034976" -'14 refer to the L- and D- isomer of the unpatural
kDa @b AcR? Py REAaBMHRS e8pdetively AR M fife AorebRidn Aghas™
aeitended i-Hckide; beldy Iglarang @b (@dyindany)glycinecandast 4
(x-(2-indanyl)glycine, respectively). 5 Si ”aﬂé{g;z%igl"ﬂs irg@ng%d to
A8 e EBHRDGiAY and Dy IR {theDSsomers of a-(Lmdanyl)glycine
and Be(@sirdamg) gheoine. despadtivai). FreferablyPRreroumsist dieséin, Igl

349l and D-lal s Delglh, By ;yehi gated-peptide, op Lcougated
pe &%é’%tigrel't%g%llé%é% g %m%&eﬁ? ?v%iéﬁ b biological fc%ivi,ty_ and which
PrRRER BTGP oAR fhaRATRE PFoviaEs TP &t petific BfidaE THE o

afRatsinclude (1) atleast eperdl peptide antayatist-anh(d) atdeastine

. vehicle as defined hereinbelow covalent| boyngl to %reg'%lJre of the 15

sy &tide t8eiF 608 p%%ﬁd%‘ﬁ&%%%ﬁtiéﬁﬁm:ke?s(iné?u ing but not

cditmited tearematic dokers) #aatris scovalerty bbedd te dresidpertfifes
tide. By."PEG-conjugat eptide” or ' d.paptides nt a

a’?vf\f/}/g ﬁar %rc})/?# ou n%gwr%%%ﬁgégbio cl)%% gé?ll{ alcg'zi%%y}élz%@and Whti%gho\j/"vﬁc\‘ﬁ}geﬁr%g’gl

coadmimiseredltaon i g6Vl eST IREipTe iR Bffeef TS palidry

<10chide(1) atleast ane Bd Repiidesariagonist andy(?2) atleashonegy

used herein is for the purpeose of describing particular
embodiments only, and is not intended to be 1imiting since
the scope of the present invention will be limited only by
the appended claims.

Bradykinin Bl receptor binding peptides contemplated
for conjugation to a vehicle for purposes and in the '
manner as described herein include, but are not limited
to, the novel Bl binding peptide antagonists disclosed
herein as well as 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 thelr
antagonists. Eur. J. of Pharma., 348:1-10 (12%8) ;
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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polyethylene glycol (PEG) moiety covalently bound to a residue of the
peptide itself or to a peptidyl or non 25 peptidyl linker (including but not
limited to aromatic linkers) that is covalently bound to a residue of the
wopeRlidaBy "polyethylene glycol” or "PEG" is meant a polyedks/ksreoglysolrs
compound or a derivative thereof, with 30 or without coupling agents or
derivatization with coupling or activating moieties (e.g., with thiol, triflate,
WO 2005/042027 PCT/US2004/034976 i5 tresylate, azirdine, oxirane,
orthopyridyl disulphide, vinylsulfone, iodoacetamide or a maleimide
moiety). PEG is a well-known,.water spluble polyamer thab s, commercially
pr%%%ﬁe%@l% 'or?c%rﬁuﬁg %r?ﬁﬁ%a%lyoﬁﬁg-opehir%fs polymerization of ethylene
7 . ylycokacedrdingits: piethdasmit sdpvatih Besdly Satdlefand Ko sts:
peFOUBRLe Y TUeSIE AeademicRecssNow YorleaVgl. Sspages-135- 161).
n the present a plication, the term "PEG" is used broadly fo encompass
(2 8AY boly&tRyIRRegER HRBIetbIE ${ 167HBRo 2R pdly functional form - -
4, withoytregardda sjze ar, ta msodifieation bt an &ni3ef thé FEG, &3d can be
_ represented by the formula: X-Q ( CH2Q),:~ 2CE2OH, hAD  -na
e %ﬁ%r@ Rds 2%)’1%%53(?0{ gl’ld%(’)lgé% ’§nge$n’i§§TMO ification, e.g., a 'Cl?f;—)\th
5, alkyl. Préferably, a PEG used in the invention terminates on one end with
hydr, Dslie+ XI5 4006H3:20 (spethoxy PEG 3t i aoted
thatr’\F/}vg%egéﬁ%gfn Hu?ﬁhe othg%nd of the PEG, which is_shown in formula I
defimiiatiy 19 ORYEOVAEHBPAIRAEREE 16-87 achTHtiR Mooty VR an ~©
1 n@then oxygen bond. When X = H, both ends of the PEG are attached to
activating moieties via ether bonds giving 25 rse to linear

bis-RIACHAI AR PEGE Y h&PRSEH 7 a27 ° CLSCusSes 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 8 = Ber
C = Cys H = His N = Asn T = Thr
D = Asp I = Ile P = Pro vV o= Val
B = Glu K = Lws Q = Gin W = Trp
F = Phe L = Leu R = Arg Y o= Tvr

Unless clearly indicated otherwise, & designation
herein of a natural or non—natural.amino acid is intended
to encompass both the D- and L- isomer of the amino acid.
Abbreviationg used herein for unnatural'amino acids are
the same as described in U.$. Patent No. I,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’ is intended to refer to the L- and D- isomer of the
unnatural amino acid, D-2-aminobutyric acid, respectively.

The abbreviation “2/Pal” and “D-37pPal” i1s intended to
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chemical structure, the term "PEG" includes the formula Il 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

wolgRegHisally, in order to conjugate PEG to a peptide, PEGMW®@s2004/034576
2005/042027 PCT/US2004/034976 - 16 must be in an "activated" form.

Activated PEG can be represented by formula lll: (PEG)-(A) Ill 5 where
PEG (defined supra.) covalently attaches to a carbon atom of the
activation moiety (A) to form an ether bond, and (A) contains a reactive

p.whic re ith iIno,. imino, or.thiol grou n amino
e A T A o0 LA S S e
3 'pepticelXicthaasd6r tHespreparaitn of actvieted PEGS abbTRwEl REORA in
v e art, £.9, SERdLS. At Nos, 3 843,315~ 2,049, 5932462, apd 1

é]CT publicgtion e 95/0%0%11155 (g%%ﬁof v?r%q(l:]ﬁ?is %%?gby’ls%ﬁgpo@te(dl
insipreferantedanthainéntiretyd) - Suilablclacvats i PEGseasbeipretnted

siky ambenof corvendonak iagtians JFernexample, 8 N~p-1g1a” and

L hydroxysuccinimide ester of a PEG %I\,IHS-PEG can be prepared from
HSE&MonombtnyretieR fhiichis EommeRiany 2tedvfibble fiBh Ghion

irCaride )iy reiaetio nrwithy & Ni-wdidyclohepptedibodiimide ¢DEL ) wanell

n-dWdroxysuceinirmide, (NS aegerding #0 the method of Buckmann and
Merr M@klér%lmol Chem., 182; 339-13@4 1981). Qther activated PEGs,
e

such™Ys PEC Aidahydes] CaR pe obEhed from 4 25°8miner&arsource,
pang L ddektas Thermpe utics(iumtsdllesh Aoz ar, dacgRisdatawayyvi ty

«:N-Jon Examples, of prefared agivaled PEG for purnses af the present

invention are PEG-propionaldehyde and PEG-butyraldehyde which are
thesrarmersiaty abarstle frdMNeRar Phsrpetmigsude (1) at least

one Bl peptide antagonist and (2) at least one vehicle ag
defined hereinbslow 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 regsidue of the peptide.

By “PEG-conjugated peptide” or “PEGylated peptide” is
meant a two part compound which has biclogical activity
and which when administered to a mammal providesz a
therapeutic effect. The two parts include (1) at least
one Bl peptide antagonist and {2} at least one
polyvethyliene glycol (PEG) moiety covalently bound to a
residue of the peptide itself or to a peptidyl or non-
peptidyl linksr (including but not limited to aromatic
linkerg) that is covalently bound to a residue of the
peptide.

By *polyethyvlene glvcol” or “PEG” is meant s
polyalkylene glyceol 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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30 (Huntsville, Al). PEG-propionaldehyde is represented by the formula
PEG-CH2CH2CHO and is described in U.S. Pat. No. WO 2005/042027
PCT/11IS2004/034976 - 17 5,252,714, which is entirely incorporated by
wisigienseaherein. in addition, bifunctional PEG aldehydes raay/be:¢dsashéos
prepare dimeric conjugates. Additional preferred amine reactive PEGs
include: 5 methoxy-PEG succinimidyl propionate (mPEG-SPA) and
methoxy-PEG succinimido bufan%éte“mPEG-SBA), MPEG- benzotriazole
carbonate or mPEG-p-nitrophenyl carbonate which are available in a
variety of molecular, weights . from Nektar. Therapeutics (Huntsyille, Al),
SRR R, T (SRR N T or N sation ) SRy )
viAgditoddqpreferiediastivatad iREGomoketies lindludd¢hiob reagtive
functignalifies in I ot Jimited t [ €S nr 2
repraasnies by (e T BEC CHECHR0) TRt hat s
COMPEGddoat etate AP AP BG-thfde er P RapR A be i@ prening
pdMPRG-0:GHZCHNHL I REGE-GO- MR MmREGAhiRester methods

mMPEG-lodoacetamide Another preferred activated PEG for generating
wahd PEEYSD dohjiG&et eptibfthe prastitRvenfio IEPEG-
synalednite, Coragenrids suelsas MaleimmdsimonometRoxy s are-
rticularly useful for generating.the PEG-canjugated peptides of t
1 éﬁs}/é ntioﬁl-l’lIF At%ggvé) i ?nsc%%tp rae%)r?é# %Eﬁ%a%tédq%%% kT(%rglbﬂené?éa?t;ien 9952% g d
bpREGloorjgyaedqiepite ssohihe presehtih¢aRt e 1558 ImBRvaknt PEGT
ndiYING Mose tharoneactiyated residues. - Repferred fpuliivalent PRGox

moieties include, but are not limited to, those shown below:
to modification at an end of the PEG, and can be

repraesented by the formula:

| X-0({CH,CHR0) n1CHCHL0H, T

where n is 20 to 2300 and X is ¥ or & terminal
modification, e.g., a Ci-a alkyl.

Preferably, & PEG used in the invention terminates
on one end with hvdroxy or methoxy, i1.e., X is H or CHs
{*methoxy PEGE"). It is noted that when X = CH;, the other
end of the PEG, which is shown in formula II terminating
in OH, covalently attaches to an activating moiety via an
ether oxvgen bond. When X = H, both ends of the PEG are
attached to activating mcieties 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 avallable 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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WO 2005/042027 PCT/US2004/034976 - 18 O0p "-O
~-HNCH2CH20H20(OH2CH20),-,_>p 20H2CH2CH2NH--1~/~/(\~ ~'ly O
0; (OCH2CH2)10(CH2)3NH' v N / CH3(OCH2CH2)CONH 00

w6i455+2) LO(CH2)3NH" 0 0 0 0 (OCH2CH2)"O(CH2)3NBF:-Nus2004/034976
HN(CH2)30(H2CH2C0) 0 0 O (OCH2CH2)"O(CH2)3NH N/ O 00 00 0
N HN(CH2)30(H2CH2C0)" (0 CH2CH2)"O(CH2)3NH-AN 0000 0 N
HN(CH2)30(H2CH2CO0), (OCA2E#2)"0(CH2)3NH N 000 00100 O N
HN(CH2)30(H2CH2CO)Nn-CH2 fj H--(OCH2CH2)nO(CH2)3NHv N 02 O

CHQO zH-{-(OCH2CH2)"0{¢CH2)3NH N 0
TEE FERE no?E%ﬁz‘fﬁ N ﬁ%\f&'HZ)%%%%i%QH%%Oé)#gl%zag 5% o
rapresented by formulg III:

{PEG}) - (&) I1X

where PEG (defined supra.) qovalently attacheg to a carbon
atom of the activation moiety (&) to form an ether bond,
and (A} contains a reactive group which can react with an
aminc, imino, or thiol group on an amino acid residue of a
peptide or a linker moiety covalently attached to the
pepﬁide.

Methods for the preparation of activated PEGs are
well known in the art, e.g., see U.S. Pat. Nos. 5,643,575,
5,919,455, 5,932,462, and PCT publication WO 25/06058
(each of which is hereby incorporated by reference in
rheir entirety). Suitable activated PEGs can be produced
by a number of conventional reactions. For example, an N-
hydroxysuccinimide ester of a PEG (M-NHS-PEG) can be
prepared from PEG-monomethyl ether (which is cormercially
available from Union Carbide) by reaction with N,N'-
digyclohexylcarbodiimide (DCC) and N-hydroxysuccinimide
(NHS), according to the method of Buckmann and Merr,
Makromol. Chem., 182:1379-1384 (1981). Other activated
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 PHEG-propiocnaldehyde and PEG-butyraldehyde
which are commercially available from Nektar Therapeutics
(Huntsville, Al). PEG-propiocnaldehyde is represented by
the formula PEG-CH,CH,CHC and is described in U.S. Pat. No.
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O O(H2CH2CO0),, (0CH2CH2)"O(0-.N O 0 O.r "-0 O(H2CH2CO)n
(OCH2CH2)10 0 O O 0 WO 2005/042027 PCT/U52004/034976 - 19
Any molecular mass for a PEG can be used as practically desired, e.g.,
wiresisalaist 1,000 Daltons (Da) to 100,000 Da (n is 20 to 23Q@)ud1we1/034976
number of repeating 5 units "n" in the PEG is approximated for the
molecular mass described in Daltons. it is preferred that the combined
molecular mass of PEG on an"activafed linker is suitable for
pharmaceutical use. Thus, the combined molecular mass of the PEG
5 Joecpes shauldnat exceed 1010000008  Risleraly. e combined or
total'molecularmass of Used ina E’?G-conjugated peptide of the
hepresent Invastibrtisfromzbbum 300000 BESD, B0 T G6falHeE #8m 70
11041 400),mare preferably: fom,ahout:8.890 Da to 15 36,000 Da (total n is

about 200 to about 820). The most preferred combined mass for PEG is

i

fromA§E5ott DOFS00 PR s B FBATotaFA T AB6UEASE to- B 0UE540).
meRtherpalyalkydene giieal dompatsisisosach asnpatypsapylenadlycol, may

be used in the present 20.invention. Other opyate palyalkylene glycol
m@é:g?“ﬁﬁgﬁﬁg in%{?‘t?(feljrbluz?’aérlg n%‘tlﬁ?nlft%%tt%, c%arge (?rt) heﬂfr% polymers of

bethedoltowingltypesritexteare coloniiRie-acids broi@rtalbolydrane based
aRQYMELS, polymers:of aming acids,. and Rietinderivatives 23 Fhederm

‘comprising” means that a peptide or coné'ugated peptide may include

£ readitGidia o BB PENHEE induairg Y but Rot fmted T6-38Rin0™&¢ds, on
(eithes ou:holh ofithe. N; s £atermint obéhegiven seausace. Rfeourse,
these additional molecular entjties . : s
additional preferred activated PEG moieties include thiol
reactive functionalities including, but not limited to,
PEG vinyl sulfones, represented by the formula PEG-
CH;CH,80,~CH=CH,, mPEG-iodoacetate and mPEG-thiocesters

depicted below:

O
N M
mPEG“CMSO ' mPEG-0O-~CH,CHoNH™ ¢~
N Ho
mPEG-thioester mPEG-lodoaceiamide

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

limited to, those shown below:



30 should not significantly interfere with the activity of the peptide or
conjugated peptide. WO 2005/042027 PCT/US2004/034976 - 20 As
used herein, the term "native peptide" refers to an unconjugated B1
whenligeantagonist disclosed herein or known in the art. The g8 o4/034976
"derivatizing" and "derivative" or 5 "derivatized" comprise processes and
resulting peptides or conjugated peptides, respectively, in which (1) the
peptide or conjugated peptide"ha% a cyclic portion; for example,
cross-linking between cysteinyl residues within the conjugated peptide;
o(2) the peptide or conjugated 10 peptide is cross-linked or hasg

rossclinking, sise, fox, exasmple.dheoneptide:goeanisgaiedentide has aé"
@t{ginyl residue and thus forms cross-linked dimers in culture of in%ivo;
e N-terminus of a conjugated peptide hgving a -NH2 terminal
is replaced by -NRR1, NRC(0)R1, 15 NRC(Q)OR1, -NRS(0)2R1,
-NHC(O)NHR, a sucetihite€ grpac o5 -8tiistittrted §1 upsubstituted
benzyloxycarbonyl-NH-, wherein R and R and th Substituents are as
CHeffdtrTrrEintitier] (5) the C-terminus is reglaced by € (0)R2 or -
NR3R4 wherein R2 RSOaﬂd %4 eg((a as ﬂoék‘l\ha% er; and 20 (6)
conjugated peptides in wWhich iﬁb‘iwgué]samino acid jnoigties are modified
through treatment with agents capable of reactindwith selected side o
chains or terminal residues. Derivatives are further describe,akheﬁ\inaf r.
drhe term ﬁl" means the bradykinin BT(RCEHtSRYE 25V lidith M }ﬁ}
L r or r . Ther. 56:131-190 (1992)). Unle
SRR ey 5

\spécifically note r bradykinin B1 receptor is iﬂended to?
meafl the human bradykinin B1 recepts ¢hBd Breterahly. ' b
wild-type receptor. More preferably, hB1 is the 30 bradykinin recepto Y
described in GenBank Accession no. AJ238044. ©
Q O QO o

Q/\AHN(CHM(HEGHQCO}Q ‘OCHchz’”O‘CHMH/K/\jj
O o 0
q NHN(CHQSO(HECHZOO),, <OCH20H2>HO<CH2}3NHA‘/\;§

O 0 - G

&i/\)khiN(CHg)aa(HQCHQCO)nmCHz /uo\/\ 7
H—f—(0 CHZCH),0 (CH2)NH b
AChhy 5
o)
2

}

1
CH,
H——!ﬂ(OCHQCHg)nO(CHz)aNHMb
N\
54 o

&i/\A H+(OCH2CH2)nO(CH2}3NH/U\/\)Nj>
N

HN{CH )20 (H,CH,C0),—CHyp

° 0
3 {OCHCH,)RO 0
B CHLCO 2Tz =N
&DWO{HQ 2 )ﬂ R \/\cgr
o o)

0

O
OQ’O\"(\/O(HECHch)n (OCHQCHz)ﬁO\/\( o
O
Q

O
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WO 2005/042027 PCT/US2004/034976 - 21 The term "peptide" as used
generally herein refers to molecules of 4 to 40 amino acids, with
molecules of 10 to 20 amino acids being preferred and those of 15 to 18

waino, 8¢ids being most preferred. The term "di-peptide” aspsR@Ad1R58A6
refers to a molecule of two amino acids. The term "tri-peptide” as used

herein refers to a molecule of three amino acids. Structural analysis of
protein-protein interaction may &30 be used to suggest peptides that
mimic the 10 binding activity of large protein ligands. In such an analysis,
the crystal structure may suggest the identity and relative orientation of
critical residues of the protein ligand from which an analogous peptide
mayze, designed Seanderexampie, Takasaki étealy dNatures 15 Biotech.,

Volume pages 1296-1270 (1%3mTQSg%tar'ﬁI)étg@l &gt@ggg mg\é also

PrBE uzéga%gynves?ﬁg%?e the iRteraction between a receptor protein and a
topéptid] OveMisletsorjagated-pepidd lor PEBECGHTEEE dPe plitRSSI i
urilesent, invention whigh may-syggest fiyther 20-mogdificationfiher
peptide or peptide conjugates to increase binding aﬁéi{;i%.%As u%ed herein,
TaHB EARSTeRECVE Aot End theradRhiEARF &fective®ambURt” when
cagachwithyreferancetona peptide peshiole-eonjegatedapentidei 0k 25 is
PEG-conjugated peptide B1.antaganist refers to a Q ordasage
Su%utf’%l%ﬁt g)gﬁr u%%%gaggi%é‘g a}gsﬁ]l? le. q?oru t ér;%g/QWH the peptides,
movehiclesconjegated pepd eSnd/orPEG soRfugalel Beptigapacd
l@t@%nggs_ of the present invention. In the context of the present 30
invention, the desired result is a desired reduction in_ inflammation and/or

pain H6r EREADIY, orBSs HPBE AR WO 2605042897 ecular mass o
pHRCIALS2004/934876 coddugated peptide of the present

invention is from about 3,000 Da to 60,000 Da (total n is
from 70 to 1,400), more preferably from about 8,800 Da to
36,000 Da (total n is about 200 to about 820). The most
preferred combined mass for PEG is from about 20,000 Da to
24,000 Da (total n is about 450 to about 540} .

Other polvalkylene glycol compounds, such &s
polypropylene glycol, may be used in the present
invention. Other appropriate polyalkylene glycol
compounds include, but are not limited to, charged or
neutral polyvmers of the following types: dextran,
colominic acids or other carbchydrate 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 entitles
should not significantly interfere with the activity of

the peptide or conjugated peptide,.



10

15

20

25

30

observable decrease in the level of one or more biological activities of BI.
More specifically, a therapeutically effective amount is an amount of the
peptide and/or conjugated peptide sufficient to inhibit, for some period 5

waf ig,9ne or more of the clinically defined pathological prQsg$gesa/nzse7s
associated with the condition at issue, e.g., inflammation or pain, in a

subject treated in vivo with the agent(s). The effective amount may vary
depending on the specific pepfid And/or conjugated 10 peptide Bl
antagonist selected, and is also dependent on a variety of factors and

conditions recliatgg l;o the s%gjeecl to be‘tre}gge‘geande ﬂl% §ee\4,erit§ gf t_ge to

disordér. For examepjfél,’ift e pé’ﬁﬁ@e ana/or co ugpa pepﬁ e

aranagomstisabdse admimsteide invbagfactsis sicirasgsdhbagrin or

eight and-health,of the patient as well as dose response curves and
toxicity data obtained in preclinical animal work would be among those
consﬁé?e&.eﬁ“ﬂ?e “AENHEY e F6-BE Cottacted STt el Y@ s ifWitro, one

» eld 2dsa- dasighcnvariety Qfnse-Ainical i NitosdQ Stuties 1:98SeRs or
such para eterstasdu take, half-life, d]c_)se, toxicli ,,eg:. fe .

CUMETRIRBHOR BF ah Stfactiv e SRR ln‘f%r%’thlerr}‘af)'ﬁ('aulti‘?:alIJ e}fecﬁ\?e amount

péor-a given: mmﬁﬁvimm@aM}s ofthmgelskillgebmtthenartf25

o JNGLEIM "pharmaselogicallyactive. means al.g- SURSIARCE SQ;s ehin

described is determined to have activity that affécts a medical parameter

the drssaseIsthRs (fBRRkafDIe, { Bainihm BRIGCHISXIBT tRETIVERIcH this
pderm dypicallyrefess 1o aildnduced or Blunediated diseagse &130; for
abnormal medical condition or disgrder, and more, pegifically, to L
S RGis TSt MR of BRRESH6S0IBASGE, has @ cysteinyl
rECTIS20(01/08497 G 023 TheterAls Yantdgdiistrinhibitor!] ande or

izléin¥§{rs§; d i %egel\g—t%%%l%hag nc?fA aFt:%%:l]"wi.%a%teél’peptide having
& -NH; terminal group is replaced by -NRR!, NRC(O)RY, -
NRC (0)OR', -NRS(0).R', -NHC(O)NHR, a succinimide group, or
substituted or unsubstituted benzvloxycarbonyi-Ni-,
wherein R and R' and the ring substituents are as defined
hereinafter; {5) the C-terminue is replaced by -C(O)R® or -
NR’R? wherein R?, R’ and R® are as defined hereinafter; and
{6) conjugated peptides in which individual amince acid
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 receptorsg. Pharmac. Ther.
56:131-190 (1992)). Unless specifically noted otherwise,
Bl or bradykinin Bl receptor ig intended to mean the human
bradyvkinin Bl receptor (hBl). Preferably, hBlL is the
wild-type receptor. More preferably, hBl is the
bradyvkinin receptor described in GenBank Accession no.

AJ238044.
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British Journal of Pharmacology 2000, 130, 131) refer to a molecule that
blocks, impedes, reduces, lessens or in some 5 way interferes with the
biological activity of the associated protein of interest. A preferred

W@W@j,gt;' or "inhibitor" of the present invention is a molegyieithat.piandss
to and inhibits Bl with an IC50 of 500 nM or less in in vitro assays of Bl

activity. A more preferred 10 "antagonist” or "inhibitor" of the present
invention is a molecule that bindstoand inhibits B1 with an 1C50 of 100
nM or less in in vitro assays of B1 activity. A most preferred "antagonist”
or "inhibitor” of the present, invention is a molecple that binds to.and. .
RSB AR 1A 00 o 56 115 1460 S0 ems of B ety
modrdpieents, dmetiodkiesniabolishics paitdadnieabared /e ot feadt ome
20y AceRuiedingvo pOvIalimedelel panandler IS 1e emin
alc

biocﬁem_ic allenges in in vivo animal models of edema, inflammation
acdipaine 20SARARGN AKE BRYSRbgicAPAGabIS SHRERIHRE a5t RREGY
heSQNjHoategpeptides:ofthednvantionrargsalsameneompassad herein cEhe
. bhrases "physiologically _acceptable salts” and "pharmacolagicall
tEeceptRbtt Rl S H58 %%%ﬁ%rﬁ%i%?&}noge%b%%??g }%?eené)egd foree
anipelde2many salts that are known or later discovered to be
pharmacet tgggﬁnfng%aggkea'gf usefuLin the freatment . 0fa o ct 1 on

warm-ploode ome specific examples are: acetate,

matyifl adroacetate saydriohalideg SsicPa® iR S c bl e ™y drdBromide;

w:Silfate; citrate; 30 fagrate; glysolusrexalate: salte ©f inargasiccandn
r;)ﬁrc%anl_c acids, including, but not limited to, hydrpchlorg: \%O 20 5410t41 027

arpdYAIS2064/034576 “224 S 5G0 CHYERBIEHMICEERS &Mt adid; Y

addhosphericwsictrmeihanesupbanicracid cethanesilfbree acid, piralic acid,

olgEandd e Aol et Aa SEAehe lasls Akt Tupriseacd,
designed. See, for example, Takasaki et al., Nature
Biotech., Volume 15, pages 1266-1270 (1997}. These
analvtical methods may also be used to investigate the
interaction between a receptor protein and a peptide,
vehicle-conjugated peptide, or PEG-conjugated peptide of
rhe present invention, which may suggest further
modification of the peptide or peptide conjugates to
increase binding affinity.

As used herein, the termg “effective amount” and
“therapeutically effective amount” when used with
reference to a peptide, vehicle-conjugated peptide, or
PEG-conijugated peptide Bl antagonist refers to an amount
or dosage sufficient to produce a desired result (i.e.,
for therapy with the peptides, vehicle~conijugated
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

snflammation and/or pain, for example, or to support an
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5 salicylic acid, benzoic acid, phenylacetic acid, mandelic acid and the
like. When compounds of the invention include an acidic function such as
a carboxy group, then suitable pharmaceutically acceptable cation pairs

wi9hie, Sasboxy group are well known to those skilled in thega$4Q:806h34976
include alkaline, alkaline earth, ammonium, quaternary ammonium

cations and the like. For additional examples of "pharmacologically
acceptable salts," see infra and I_%?rgé et al., J. Pharm. Sci. 66:1 (1977).
"Protecting group" generally refers to groups well 15 known in the art
which are used to prevent selected reactive. groups, such as carboxy,
Oké?ﬁ?ﬁ‘é%ﬁ%ro%ﬁ%n%argaep nar%ql egefﬁzg,gfr(o)e?n%ﬁgercé’roir%oﬁﬁdé%sﬁilé) teal
aceasticnsssuch &t nucléophiliepetectriophilic; oxidativar parhyctioneand’the

&%Sc?i‘%@%ﬂo‘?ﬁ?&eﬁi@g&{ oyps. e indicated bersin 2d whete o

appropriate. Examples of amino protecting groups include, but are not
cchmiw@%raﬁyr?kéﬁstﬁefe@%ﬁkm,‘@cpd%*ﬂaéﬁy%mﬁ%&%tﬁ%ﬂdod
oﬁye”im&erbﬁlé@lls%, %&IxeleSﬁtE%(t@d@Mi@%m%Ikwﬂﬁaanyl,

aralkoxycarbonyl, silyl and the like. Examples ralkyl 25 include, but are
PHOR iR T bBZYI-GRRG-RSHY HshzyT %ﬁﬁ“aa@%eﬁ%ly%ﬁ Thidi can
1 deveptionatly subsfiltiechawith-hatogers jatkyl Lalkexygdytkoxy, miketed 1in

vEpHaming gy agdi ke, and sals el g% POgSARGNHRL Ay
ammonium salts. Examples of aryl groups include phenyl, naphthyl, 30

demeaArantpradery| e pheAyEBEHR), PHeNBRtHTERY SR rBRYi and

pibe like Exampleseioygloalkendalkyl oWO 20091042 02dpendent on a
PCT/US2004/034976 - 25_ substituted cycloaélf%lergglalkyl fiﬁdical

VEFefRbIY haVR -1 cATBORAB 1B ShitAe Hét imfitedts; ) ==

t sybiohexenylanethnd anddhe dikerSuitable atyd alkexydarbonyFamd
SLaKoRCahony ioups Include, o benayioxyeaibony Lhloxycarbony!,

ISO-putoxycarbonyl, b nzoﬁ, Stbétitlited ben oyl, butyryl, acetyl, tri-
antagonist is to be administered inm viveo, factors such as
the age, weight and health of the patient as well as dose
response curves and toxicity data obtained in preclinical
animal work would be among those considered. If the
agent{s) is to be contacted with the cells inm 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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fluoroacetyl, tri-chloro acetyl, phthaloyl and the like. A mixture of
protecting groups can be used to protect the same amino group, such as
a primary amino group can be protected 10 by both an aralkyl group and

W@g@g%{wcarbonyl group. Amino protecting groups can ajgerfeEma nz4e76
heterocyclic ring with the nitrogen to which they are attached, for

example, 1,2-bis(methylene)benzene, phthalimidyl, succinimidyl,
maleimidyl and the like and wheréhese heterocyclic groups 15 can
further include adjoining aryl and cycloalkyl rings. In addition, the
heterocyclic groups can be mono-, di-, o trj- substituted, dsqph as
nitrophthafiiidy!. AARRBEIBAES may Jﬁ?é& & otectEd dgainist undssired
ageactans, suchmas cadaticn; dhroaigh. the fofmalidgof aataddition salt,
s 0TA0 A dbishochigngg RnesUlioninayd, TAHoraRee! tAGL AN, 4
the Tike. any of the amino protecting groups are also suitable for
mogretactingtédEr boky: dnftitoxy-EREdRErcAEUGRtps L FEF EREMPle, HrakyTe
wadFouRs <Alkyl-groups-are:alsoatahle gsoups-forpretecyng tedroxy and
mercapto groups, 25 such as tert-butyl. Silyl prq:tectin%%lg(\o%s are sili%qp
a%@ﬁ@&ﬁ%rﬁ@%&ﬁstﬁ&eﬁ'ﬁfﬁ@ or more ARy L E AN AraTiId1 G 6ups.

orSuitabie silylqarotectinggroppadeeludenbetarcomoti Bmitetddscule that

trimethylsilyl, triethylsilyl, 3Q tri-isopropylsilyl, tert imgthylsilyl, :
o3 Esetﬁﬁpﬁér?ylél 3&&%”2-% dfﬁm‘“é%r%s%hb%%z"eﬁeé? &/%9'2005/0420287S o
1P GTAIS2664/834436 B26atpibistdimethysiyifetkare anged

« fiphenylmethylsilyl~ Silylation of an,aming GEURS-PROVIE, BION0s0r th &

silylamino groups.‘Sgﬂi;I;;ation of aminoalcohol compounds can lead Loli
nN REOLRI- Sy HeRvaiTe. RRe MBParorthe s Sivt Fuictidh ABMS ST thel
auBetionsisy eadily -aceppdlisheskys treatreentwith vidrexantplews metal

o Y 2 gmens o et A0 g5 iF R BN
invention 15 a molecule that binds to and inhibits Bl with
an ICse of 50 nM or less in in vitro assays of Bl activibty
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 edems, inflammation, or pain.

additionally, physioclogically 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 disco#er@d to be
pharmaceutically acceptable (i.e., useful in the treatment
of a warm-blooded animal). Some specific examples are:

acetate; trifluoroacetate; 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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the alcohol group. Suitable silylating agents are, for 10 example,
trimethylsilyl chloride, tert-butyl-dimethylsilyl chloride, phenyldimethylsilyl
chloride, dipher_ylmethyl silyl chloride or their combination products with

whisliazQis A" DMF. Methods for silylation of amines and rerpgyalsahi@io7s
protecting groups are well known to those 15 skilled in the art. Methods of

preparation of these amine derivatives from corresponding amino acids,
amino acid amides or amino acid%sters are also well known to those
skilled in the art of organic chemistry including amino acid/amino acid
ester or aminoalcohol chemistry, 20 P,rotecting graups are removed&mder

SRR YRR Aot GtfeBPthie YenTaiRifig orion of the molecula:
mekhesemelhodsare wellknoserhimthewdrf anddineladd acih Iyerelysis,
=dickgoenalysis and the like. A prefeped: method involes tergayal of a
protecting group, such as 25 removal of a benzyloxycarbonyl group by
1agyeiregendigsistutzbng Riadiung encddrben 37 2%suitibiES6IveRt System
s=SUChAs an alooholacetic acidcand the dke vs saixtiies dbereafaAdelic
t-butoxy-carbony! protecting group can b regpovgd u.tiIizinIgLan inorganic
2o rgaRicREd b as BoTHCIBRPTGbatetic BRid 1 & suitable
irsglvent system; duchasmdiokaneorahethylenecehibrde. BhewesultibgwO

AOM4200] ECTILS00HOA UG s L rng Rl Gan Al 8. e
neutralized to yleafg?he free amine. arboxy protecting group, such as

canbitwy; athighrhens| vettlbiybermicthGaphRnFimeth§Fand thefkér tan

2R tenayed.under hydrolysis pnd:hydragenalysishreenditionseldaonwsy
to those skilled in the art. It should be noted that c,ompourids of the

STRGERIh TRk CaRaATGrotiss thitt tnay BRIEt AIGEHIOIRBAC fSPRSD 558N &5
" yslic.and reyclie amidinecand ghasiding groupss deetéroatenasub Stiuteel

e‘%ﬁet rpar%! grggg%g gé)i Sé\éR)l 1&@9@ }he like, which are illustrated in
, h& olfowing

"Protecting group® generally refers to groups well
knowr 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
1ike. 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, alkoxyvcarbonvi,
aralkoxyvcarbonyl, silyl and the like. Examples of aralkyl
include, but are not limited to, benzyl, ortho-methylbenzyl,

rityl and benzhydryl, which can be optionally substituted
with halogen, alkyl, alkoxy, hydroxy, nitro, acylamino, acyl
and the like, and salts, such as phosphonium and ammondium
salts. Examples of aryl groups include phenyl, naphthyl,
indanyl, anthracenvyl, 9= (9-phenylfluorenyl), phenanthrenyl,
durenyl and the like. Examples of cycloalkenylalkyl or
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examples: NR' NHR' NHR' RNHRH RANR" RHN NR" Y' Y'-H NR' NHR'
NHN" \o'/ RHNNHR~RNANHR"OOH (NH-~=-(N RROHO0OOO
,~OH R" R'R) R'R''R" 15 and though one form is named, described,

waispjayesand/or claimed herein, all the tautomeric forms ang-iptenaeH 9976
be inherently included in such name, description, display and/or claim.

Prodrugs of the compounds of this invention are also 20 contemplated by

this invention. A prodrug is an-activeor inactive compound that is

modified chemically through in vivo physiological action, such as

hydrolysis, metabolism WO 2005/042027 RCT/US2004/034976- - 28 _and
e R P C e AR e ek g S
1oprogirigto atpatient. {Hue wistabiity asdeeshiriquesimaivéd in making
AIAHERg, iodiuas pre el kg bydhosg.skdlieda theart, For 5.a

[ pro

general discussion 0 rugs involving esters see Svensson and Tunek

a b pay NREIsosh Resliews 1651988 and . BurayRErd-DEsigncof

pnclice 3 ey o el such o syl (o panple el o)

£ Iprmiethoxyenzytr andrdlyloaosyiixy atkyt faf examplg, the like. A
naOYIXuMEINL AMInes have begD.askerkan AYIGHBRRdoXHE Mne
amino group, such as a primary amino group can be protected
by both an aralkyl group and an aralkoxycarbonyl group.
Amino protecting groups can also form a heterocyclic ring
with the nitrogen to which they are attached, for example,
1,2-bis{methylene)benzene, phthalimidyl, succinimidyl,
maleimidyl and the like and where these heterocyclic groups
can further include adjoining aryvl and cycloalkyl rings. In
addition, the heterocyclic groups can be mono-, di- or tri-
substiruted, such as nitrophthalimidyl. Amino groups may
also be protected against undesired reactions, such as
oxidation, through the formation of an addition salt, such
as hydrochloride, toluenesulfonic acid, triflucroacetic acid
and the like. Many of the amino protecting groups are also
guitable for protecting carboxy, hydroxy and mercapto
groups. For example, aralkyl groups. &lkyl groups are also
suitable groups for protecting hydroxy and mercapto groups,
guch 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, trimethylisilyl, triethyisilyl,
tri-isopropyisilyl, tert-butyldimethylsilyl,
dimethylphenylsilyl, 1,2-bis(dimethylsilyl)benzens,
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cleaved by esterases in vivo releasing the free drug and 15 formaldehyde
(Bundgaard J. Med. Chem. 2503 (1989)). Also, drugs containing an acidic
NH group, such as imidazole, imide, indole and the like, have been

- < Mith N- acyloxymethyl groups (Bundgaard Design f-Rroeiidms4976
Elsevier (1985)). Hydroxy groups have been masked as 20 esters and

ethers. EP 039,051 (Sloan and Little, 4/11/81) discloses Mannich-base
hydroxamic acid prodrugs, their %ﬁeparation and use. Structure of
conjugated peptides 25 In General. The vehicle-conjugated peptides of

_ the present invention.may be describ the following _f la;

- '@I@%ﬁ(&ﬁﬁ?m%}ééggﬁﬁg%ﬁeéj%g %6&?(%23’7; rs-mJZlErIQYalvv'herein:
siX{ aaek ¥raredindependentlysincegeh ms@em@pepmies ofthiformula
s 1eAAN 42Gg reserivaly Eda axehiple oyalantly baundia Kb er

2 are independently In each instance absent or_linkers
caravirg frone 0500 Hnfind BéioRrekidue e g 678 -and PLRE: iPPresaft,

si@%gf%{ﬂm RS entlydn §a1§r?1§§;@%,@%l pepligr-anagonisteebtia y
radykinin receptor. The vehicle-conjugated peptides of formula IV
2GGHTROATREE T ERBRdUiINehty W%geiﬁ}ﬁ@fﬂggﬁ if %re%%h?? P2 are
hiadepeadently kneachi instaiioespedtide-antagonists idfithe bradykinin El

GLEESRE! T s ool sabene i LS o ane LSRR
tithea/kehidielcanjoyated FaptideslwilihbirrNVEHICIBEThiyREs: for
example, trimethylsilyl chloride, tert-butyl-dimethyisilyl
chloride, phenyldimethylsilyl chloride, diphenylmethyl
silyl chloride or thelr combination products with
imidazole or DMF. Methods for silylation of amines and
removal of silyl protecting groups are well known to those
skilled in the art. Methods of preparation of these amine
derivatives from correspoending amino acids, aminc acid
amides or aminc acid esters are also well known to those
skilled in the art of organic chemistry including amino
acid/amino acid ester or aminozlccohol 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, hydrogenoclysis and the like. A preferred
method involves removal of a protecting group, such as
removal of a benzyloxycarbonyl group by hydrogenclysis
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
HCl or trifluorcacetic acid, in a suitable solvent system,

guch as dioxane or methylene chloride. The resulting



peptides of formula IV wherein P1 and, if present, P2 is 20 defined by the

formula: NH2-a0ala2a3ad4a5a6a7asa9aloallal?al3al4 _COOH wherein:

a0 is a basic or neutral aromatic, aliphatic, heterocyclic, or alicyclic amino

cid. di-peptide or tri- 25 peptide containing either one or t i

“ﬁa@%ﬁiﬁgﬁc side chains, or absent; al, a2, a3' and a4 ar!%tﬁ%%ﬁ@@r?ﬁyﬁ

in each instance basic or neutral aromatic, aliphatic, heterocyclic, or

alicyclic amino acids; 30 a6 is-S&7 WO 2005/042027

PCT/US2004/034976 - 30 a5, a7, and a8 are independently in each

instance aromatic, aliphatic, heterocyclic, or alicyclic amino acids,
angremiditl that et | RAShEYo 5, L Blad RS seRAER BT eRg e,
anl9ie 191b:Niga ApdNigheafihe ob B-id,- eanfigusations aneig9 atfyll,

al2 al3 and al4 are independently in eacﬂ&%%ﬁn e any ntturai%mo

beRgd br dbSEht I Mbe pretefab i BYRRETH Preseht, P2 ire defined by the

cafﬁrmala:'é;ﬁbhié@ afad a2agdadayata’ aBadat0itiat2atla4iGO0H
5 ctherein a0 s.a basic aming acid, g o peplide. conjaining gilber one or

WO residtie with basic side chains, or absent; 15 &' is a basic amino acid,;
a2 islRrostasisHYS B2 ieGIEhas aReEB R rifanyRamify 88t %0 a6

md$ &5n 82 1% adndanyamingAcidixist in tautomeric forms,

such as cyclic and acyclic amidine and guanidine groups,

hetercatom substituted heteroaryl groups (Y' = 0, 5, NR),
10 and the like, which are illustrated in the following

. examples:
NHR'
b

RHN NR"

Y Y-H NR‘%; N\ jiR,
—— N —
@H = [0 anum

O _ OH
\
| ONH == | N
I
N N
R R
OH O o 0 o  OH

15 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

20 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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_a8 is Cpg; and a9, a'0, all, alz al3 and al4 are independently in each
mstance any natural amino acid or absent. 25 Even more preferably, P1
and, if present, P2 are defined by the formula:

whtiga03lg2a3adasabaraaadalcall al2al3al4-COON wherglnssyis o
basic amino acid, di-peptide containing either 30 one or two basic side

chains, or absent; al is a basic amino acid; WO 2005/042027
PCT/US2004/034976 - 31 a2 igPro; a3is Hyp; a4 is Gly; a5is Cpg; 5
a6 is Ser; a7 is DTic; a6 is Cpg; and a9, a' all al2 al3, and al4 are
independently in each instance any natural amino acid or abgem. 10,

ol iowing

anévéﬁ?né@‘ﬁrefé%%,%e?ﬁé‘?@%% FatedpepiitEe B the presant
adkﬂi/?ﬂﬁ@&énﬁddﬁe ~yehigle-conpgated peptides wfdomulaivewherein n=0
an if a peptide selected from the group consisting of ti
S SEGTE NOC LAt Qo e o fo e e
priodention aiso providésPEG-opnjugass Pebtites whichbindtandFor

= duggonizedhe activity of Jbragykinin. Bl receptars{B1:apdmhisadave
emonstrably superior pharmacokinetic proggert,les in vivo as_compared.to
G 30 he

SveResHigaed Feptiie BT uhtHFoHsRLTHE PEEISHu i8S of

Buli§JUesantinyention May be:feseribed hyherfollondsg forntsarty)-es [
of(xa:cl');rgg%}};/eé’vl’égE rgxylate anion include a variety of esters,
such as alkyl (for example, methyl, ethyl), cyveloalkyl
(for example, cyclohexyl), aralkyl (for example, benzyl,
p-methoxybenzyl), and alkylcarbonyloxyalkyl (for example,
pivaloyloxymethyl). Amines have been masked as
arylearbonyloxymethyl substituted derivatives which are
cleaved by esterases in vivo releasing the free drug and
formaldehyde (Bundgaard J. Med. Chem. 2503 (1889)). Also,
drugs containing an acidic NH group, such as imidazcle,
imide, indole and the like, have been masked with N-
acyloxymethyl groups (Bundgaard Design of Prodrugs,
Elsevier (198%)). Hydroxy groups have been masked as
esters and ethers. BP 039,051 ({(Sloan and Little, 4/11/81)

discloses Mannich-base hydroxamic acid prodrugs, thelr

preparation and use.

arructure of conjugated peptides

Tn General. The vehicle-conjugated peptides of the
present invention may be described by the following
formula:

F- [ (X*) = {Y")al (IV)
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X1 and Y1 are independently in each instance peptides 25 of the formula
-L1-P" and -L2-P2, respectively; F is a PEG moiety covalently bound to X1
or Y1 L1 and L2 are independently in each instance absent or linkers
whaying frgm 0 to 9 amino acid residues; n is 0 to 3; and WG,2QR/Q8 90467
CT/US2004/034976 - 32 P1 and, if present, P2 are independently in
each instance peptide antagonists of the bradykinin B1 receptor. The
PEG-conjugated peptides of formddlaV will 5 comprise preferred
embodiments wherein Pi and, if present, P2 are independently in each
instance peptide antagonists of the bradykinin B1 receptor having a
ifé'sequence as shown in any one of SEQ ID NOS: 5-60 and
derivativesdhereefr <1 A Adldittonid préferred embbdimeritsof¢hePRGdes

osSOiuseisdpeptides il nglyde PEG:coniygaiesalfgipula V wherein P1
a yt

nd, if present,?DZ is defined e formula: . L
NH2 FaGdara3adasaGa rasadatodual 2B 4 GO wherein: 15 ao is
a bagie -peutral.aromalic sliphatie,1 eteroexclic, ok alieyalis amiswnacio:
basic di-peptide or_tri-peptide, or absent; al, a2, a3' and a4 are
LiREEFSn IR HFinktarite’ baSic st Asuttal BrSHALE S Aliphatic,

heteracyelicy 0£o2Q alieyelic amino acids; as is Ser; a5, a7, and as are

aromgatic, aliphatic, heterocyclicz or alicycli acids, provided that at

Ieasr,Tt]%neé% ay%f%%%e??is gele%%d r%érge%%%, pg, 1gla, Iglb, Niga and
irps-RigteotthetBder encoafpdm@tisncanda®, Arrayaizial¥land al4 are
rdidependently in each instance any natural amino acid or absent.

W

The vehicle-conjugated peptides of formula IV will
comprise preferred embodiments wherein P! and, if present,
P? are independently in each instance peptide antagonists
of the bradykinin Bl receptor having a peptide sequence as
shown in any one of SEQ ID NOS: 5-60 and derivatives
thereof.

additional preferred embodiments of the wvehicle-
conjugated peptides will incliude vehicle-conjugated
peptides of formula IV wherein P and, if present, P’ is
defined by the formula:

NH,-a"s'a?a’ala’a’a’ala ata a2 a4 CO0H
wherein:

a’ ig a basic or neutral aromatic, aliphatic,
heterocyelic, or alicyclic amino acid, di-peptide or txi-
peptide containing either one or two residues having basic
gide chains, or absent;

al, &%, a¥ and a* are independently in each instance
basic or neutral aromatic, aliphatic, heterocyclic, or
alicyclic amino acids;

a® is ser;
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More preferably, P" and, if present, P2 are defined by the formula: 30
NH2-aoa'a2a3a4ab5a6a7a8a9aloallal?al3al4-COON wherein: WO
2005/042027 PCT/US2004/034976 - 33 a s a basic amino acid, a basic
wHizpeptide,or absent; al is a basic amino acid; a2 is Pro; Sa3/iski¥pisats
Is Gly; ab and a8 is an Indanyl amino acid; a6 is Ser; a7 is a D-Indanyl
amino acid; 10 a8is Cpg; and a9 al0 all al2 al3 and al4 are
independently in each instancé affﬂ/ natural amino acid or absent. Even
more preferably, P1 and, if present, P2 are defined by the formula: 15
NH2-a a 1a2a32§a5§16a7a8a9 1oar}&g%g213a%4-C%9Hi I\{gr&%r&i% aisa
basi? dmfhd adild: a basicdipeptde. of abgent: aie a basic amino acid:;
afaRis Prelddistyp, ddasa@lysyas scCpgyr aglis Seril2s amistDTic; as
~d3 &PUAnd A% Alaall alzali.and aldaredndependenty in gach
Instance any natural amino acid or independently absent. Even more
serefdrrsH PECRCBRRIgaFEY peplides of e Niga and Nigb of the

- or L~ configuration; and

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

More preferably, ' and, if present, P’ are defined by
the formula:

NH,-2%alala’ata’afa’ata’atla et % P et -CO0H

" wherein:

2’ is a basic amino acid, a di-peptide containing
either one or two residue with basic side chains, or

absent;

at ig a basic amino acid;

p

a® is Pro;

a® is Hyp;

a‘ is Gly;

a® and a® is an Indanyl amino acid;

a’ is Ser;

a’ is a D-Indanyl amino acid;

a’ is Cpg; and

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

instance any natural aminc acid or absent.
Even more preferably, Pt and, if present, P are
defined by the formula:
}Hﬁzmaoa1a2a3a4a5a6a7asaea;callalzazzaiq_COO}I
wherein:
a’ ig & basic amino acid, di-peptide containing either
one or two basic side chains, or absent;

at is a basic amino acid;
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30 present invention include PEG-conjugated peptides of formula V
wherein n=0 and X1 is a peptide selected from the WO 2005/042027
PCT/US2004/034976 - 34 group consisting of peptides having an amino

“%qg@ﬁ%gpce as shown in SEQ ID NOS: 27-41 and derivgipes dgiaRlors

Even more preferred PEG-conjugated peptides of the present invention
include wherein n=0 and X1 is a peptide selected 5 from the group
consisting of peptides having anamino acid sequence as shown in SEQ
ID NOS: 27-41 and derivatives thereof. Even more preferably, the
PEG-zconjugated peptides of the present invention may be described by
the #ollewirkfFformula: 10 F' -Rz, VI or a physiologically acceptable salt
thergef,;whefgin: F' is a multivalent vehicle; R is independently in each
instance -(X1)-(Y1)n wherein R is covalently bound to F'; 15 Xiand Y1
are fhdepe ily in each instance peptides of the formula -L1-P' and
-L2-B2, yespeefively; L1 and L2 are independently in each instance absent
or linkers hgving from 0 to 9 amino acid residues; nis0to 3; 20 Zis 2 to
8; and and P2 are independently in each instance peptide antagonists
of th@%ﬁaﬁﬂﬁﬁﬁ Bl receptor. Even more preferred PEG-conjugated
peptgteisgfé%%;prﬁgnt invention include PEG-conjugated peptides of 25
formula VI wherein nis.,0, Zis 4 to 8, and X1 is.a peptide, selected from
the g?%)upaé\gns%qt%hg szpeﬁztligj’es%iﬁ%qaﬁrgmﬁ%g S ieme gy S2<R
1rshoavicin SEQ 2 NOS12Adiranddetivativebteereof. Also intended as
part of lhe presentinvention Are 3Apeniide copiiaales havageplide,
sequences that are ?ragmentg(l.e., subsequences”), analogs, and
tlderivagivest invention include vehicle-conjugated peptides

of formula IV wherein n=0 and X' is a peptide selected from
the group consisting of peptides as shown in SEQ ID NOS:
27-41 and derivatives thereof.

The present invention also provides PEG-conjugated
peptides which bind to and antagonize the activity of
bradykinin Bl receptors (Bl) and which have demonstrably
superior pharmacokinetic properties in vivo as compared to
unconjugated peptide Bl antagonists. The PEG~conijugated
peptides of the present invention may be described by the
following formula {V):

F-[ (X) =~ (Y] v
wherein:

%t and Y are independently in each instance peptides
of the formula -L'-P' and -1°-?%, respectively;

F is a PEG moiety covalently bound to X' or ¥';

1} and L® are independently in each instance absent or
iinkers having from ¢ to 9 amino acid residues;

nis 0 to 3; and
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WO 2005/042027 PCT/US2004/034976 - 35 of P1 and, if present, P2 as
defined herein and wherein such conjugated peptides are substantially
equivalent with respect to in vitro and/or in vivo anti-Bl activity as the
wheblide, saniugates specifically disclosed herein. 5 The term,/analogisi976
Intended to mean molecules representing one or more amino acid
substitutions, deletions and/or additions derived from the linear array of
amino acids of the peptides, canaﬁat‘ed-peptides (unconjugated P' and, if
present, P2), and/or any peptidyl 10 linker (L) of the vehicle- or
PEG:gonjugated.peptides provided for by the formu AV and%I ),
respePcti\a}élg,’ an"r%j W %%er%é)(llt\én mofect e%@\ﬁﬁfé‘é%}gf bs anefiaa%
irggivalenpwithirdspecttagevited: andbr b vivoradtizBin autidty as
‘ed to an analogous unconjugated peptide 15 or conjugated
peptide specifically disclosed herein. The conjugated peptide analogs in

accofdéncEFReHis 4B oRSHilt sieamF haf&BheDrimbie-dmino acid
cEhbstiibionse deletions ansher insediongHathe sequense, of (P)Pdeent,

.and/or, if present, P2) or (L) (L1 gnd/or, if 20 present, L2). It is generall
LN SRR IS e e e
oPperhebihedsiricture Bhdiordepdtion bbapolypeptide @ntkgereratlyice as
stvalve substitylion qfone.aming geid with anothey that. is similatdn

structure and/or function (e.g., amino acids 25 with side chains similar in
thgr@harge and/or shape). The nature of these substitutions are well

knowites enerskilled-insthe.ath andieyemplansamna aeldstastitutions
are summarized in Tables, 1 and 2. 30 WO 2005/042027

CEETAISZ602/3%678 538 Table™C Afiho ACia SR StRARGHT Bastex™218

V wherein P' and, if present, P? is defined by the formula:

iy

NH,-alalala’ata’a’a’ala’atla e e Pt - co0H
wherein:

a’ is a basic or neutral aromatic, aliphatic,
heterocyeclic, or aliceyelic amino acid, basic di—pepticie or
tri-peptide, or absent;

* and &' are independently in each instance

at, a%, a
basic or neutral aromatic, aliphatic, heterocyclic, or
alicyeclic aminoe acids;

a® is Ser;

a®, a’, and af are aromatic, aliphatic, heterocvelic,
or alicyclic amino acids, provided that at least one of a°,
a’, and a® is selected from Chg, Cpg, Igla, Iglb, Niga and
Nigh of the - or L~ configuration; and

2%, a'®, a', a'?, a'?, 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:

3ata526a75%5%5105 5 2513514 _ooon

NHT-aGa“azaaaaaaaa aa“a"a

wherein:
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Arg; Lys; His; Acidic: Glu; Asp Polar: Glu; Asp; Gin; Asn; Ser; Thr
Hydrophilic: Asp; Giu; Asn; Ser; Thr; Tyr Hydrophobic: Ala; Met; lle; Leu;
nor-Leu; Val Aromatic: Phe; Trp; Tyr Small: Gly; Ala; Ser; Thr; Met WO
Wég%@,g%g;? PCT/U52004/034476 - 37 Table 2: amino AGig/rs2004/034976
ubstitutions Amino Preferred Substitutions Most Acid Preferred
Substitution Ala Gly; Leu; lle; Asn; Pro Val Arg Ala; Asn; Gin; Ser Lys
Asn Arg; Gin; His; Lys; Ser; Fyr33in~ Asp Asn; Ser; Thr; Gin Glu Cys Ala
Ser Gin Ala; Arg; Glu; Leu; Lys; Met; Ser; Tyr Asn Glu Gin; Ser; Thr; Asn
Asp OG!y Pro His Asn; Gin; Lys; Tyr; Phe Arg Il(g,'l"ér' Vtai;&i\éeg Ala; Phe;
noréleti et PRBorFEd IS AL MRLORE BB ?_%s $h: Asp; Ala;
ab&aMiGin; Ser; Tyr Arg Met Ala; Gin; Tyr; Trp; Phe Leu Phe Leu; Val; lle;
AlaéMitSL%u b%rgilée;a\én%]n%lyaggéfda; Asn; Asp; Gly; Lys Thr
a“ is Pro;
a” is Hyp:
a® is Gly;

a® and a® is an Indanvyl amino acid;

a’ is Ser;

2’ is a D-Indanvl amino acid;

a® is Cpg; and

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

instance any natural amino acid or absent.

Even more preferably, Pt and, if present, P° are
defined by the formula:

NH,-a'ata%a’ata’a’a’a’a®a et s a et -COOH

wherein:

a2’ ig a basic amino acid, a basic di-peptide, or
zbsent;

al is a basic amino acid;

a“ is Pro;

a’ ig Hyp;

a® ig Gly;
a> is Cpg;
a’ is BSer;
&' is DTic;

a® is Cpg; and

a%, &', a*t, a'?, &**, and a'? are independently in each
instance any natural amino acild or independently absent.

Even more preferred PEG-conjugated peptides of the
present invention include PEG-conjugated peptides of

formula V wherein n=0 and %! is a peptide selected from the
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Thr Ala; Gly; lle; Val; Lys Ser Trp Phe; Tyr; His Tyr Tyr Trp; Thr; Ser Phe
Val Ala; lle; Met; Phe; Tyr; nor-Leu Leu Changing from A, F, H, I, L, M, P,
V, W, or Y to C is more 5 preferred if the new cysteine remains as a free

wiihs/Resiked amino acid substitutions (whether conservaterqrsagos/nz4o7s
non-conservative) can be determined by those skilled in the art at the
time such substitutions 10 are desired. For example, amino acid
substitutions can be used to ide}ﬁify important residues of the peptide
sequence, or to increase or decrease the affinity of the unconjugated

and/or conjugated peptide molecules described herein. 002/042027
ST BT /EYT0359 -%%"‘1h%%ﬁ%%%n%ﬁ%e%%%%gné\é%gngg %.?%o
asasifbwtbstfuians misaleacompads nandnataraleccciring antire facid

mv iS5 gues which-ate bpigally Inmoaleddhghemical. Replidessyiisdae
B'adRotedin t € foregoing section, natural ly occurring residues may be
i nvidedbmte olEssds hireersm corinrdside diaif prEReTies tRaRay Be
e Hgeful for modificalionsafisequencee 5ok @xams; non-eonsenativecid
substitutions may involve the exchange 02f am mber o eonfv]é(% 8& \tQhSese
SCEIABRES férSa FRETHBer FofT andiher Chass? Suth &lifstitited residuas may

t hbe dfroducegkintensegions of thexriaptidelthaPAfe- honohagoLsiwith
non-human.orthologs, or_into, the non-homalogous regions QEhe,,, che

peﬁ%’rec%‘cfe.oﬁrs\ ;gait ‘h(,ésoﬁlégmé?% s?b%rrlna e m%difications using P of G for

fol8.the pargosgwimfluencing chain orientation. in making such
modifications, the hydropathic index of amino acids may be consideregi

Each amino acid has_been assigneg a hydropathic indix aqn the basis of
ortheirPhYGropHOBIGR aAd BRERRETEEracRstistics fegR mrainer o1

F' is a multivalent vehicle;

R is independently in each instance - (X)=(Y')a
wherein R is covalently bound teo F';

%t and Y' are independently in each instance peptides
of the formula -L'-P* and -17-P%, respectively;

1! and 1.? are independently in each instance absent or
1inkers having from 0 to 9 amino acid residues;

n is ¢ Lo 3;

7% is 2 to 8; and

Pt and P¢ are independently in each instance peptide
antagonists of the bradykinin Bl receptor.

Fven 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 (i1.e., “subseguences”}, analogs, and derivatives
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20 isoleucine (+4.5); valine (+4.2); leucine (+3.8); phenylalanine (+2.8);
cysteine/cystine (+2.5); methionine (+1.9); alanine (+1.8); glycine (-0.4);
threonine (-0.7); serine (-0.8); tryptophan (-0.9); tyrosine (-1.3); proline

whb@kdistdine (-3.2); glutamate (-3.5); glutamine ( 25 .3.5)pasaaAdS034976
(-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 understodd if the art. Kyte et al., J. Mol. Biol.,
157: 30 105-131 (1982). It is known that certain amino acids may be
substituted for_other amino agids haying a similar WO 2005/042027.
ot 1083005 DHEHEE 30 Ty ARG SETe A S o0 o
ssithilabialggicalaptivityl de making shasges baséd yipeavthezhgdropatiic
=41 dhe substiyienstaming.adds yhose.fydrapataiciadices 38 cne
Wlﬁuntz is preferred, those 5 which are within 1 are particularly preferred,
PepitiheseonithFed Ssarbersf iforé parttifarhy préteh@acitis also

undetsigod dn-the axt-that the substitutieanfdikerminamncidscaade

made effectively on the basis of hydrophilicity. The reatest local average
TYRRrrophifticity of aoﬁ'o’fgiﬁ?a?ﬂwgrnae%l% WP HYrSIHiER/ of its
dethacent aning acids chitalates ddathiitssitnfiunogehieity. Bnd=antigendaity,

i.e,, with a_biplogical erty qQf rotein. .. lowi hilicity
o R b 15 a6 Ao S e Bre a.0)
(Uystraiestedsparend (+3 0 ayegianima®’ (+3.6n8)0%eqme @eRPidyl

1 AgRaraging (52-2)rglutamine 0.2): obfeine ()5 JhEeaning & (- 44 duoline
(-0.5 1); alanine (-0.5); histidine (-0.5); cysteine (-1.0); methionine (-1.3);

POOWAIRGS (CPB)MuEe EPEPHSBRUEIE (-39; (fdsineSERogEvely
axphenytadanine ¢12.8); ftypiopkam (S )wliich are substantially

equivalent with regpect to in vitro and/or in vivo anti-Bl
activity as compared to an analogous unconjugated peptide
or conjugated peptide specifically disclosed herein.

The conjugated peptide analogs in accordance with
this invention will typically have one or more amino acid
substitutions, deletions and/or 1lnsertions 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
grtructure and/or function of a polypeptide and generally
involve substitution of one amino acid with another that
igs similar in structure and/or function (e.g., amino acids
with side chainsg 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.



making changes based upon similar hydrophilicity values, the substitution
of amino acids whose hydrophilicity values are within 2 is preferred, those
which are within 25 1 are particularly preferred, and those within 0.5 are
wBBhsmeLeparticularly preferred. One may also identify epieraskamhs4o7s
primary amino acid secuences on the basis of hydrophilicity. These
regions are also referred to as "epitopic core regions." 30 A skilled artisan
will be able to determine suitable® t:’;\n"étlogs of the unconjugated and/or
conjugated peptides set WO 2005/042027 PCT/US2004/034976 - 40
forth herein 'usi@gbvy-eell !{QO%{:‘&EC@J%ESS_SQQQQN_ QaliQnH]e art would
also know that one may su Stitute C emically similar amino acids for
residuedagdetaring in the native peptide while retaining activity
(conseAzgiveTaminotadd 5 residue substitutions). Therefore, even areas
that may be important for biological activity or for structure may be
subjectB*ifServative amino acid substitutions without destroying the
biologiﬂl‘ébtiaﬁi’or without adversely affecting the unconjugated peptide
or conj%%&tgd peptide 10 structure. Additionally, one skilled in the art can
review 3 ru&%rg-fpn&ﬂgr_l sﬁtédi_es é’%errgtifﬂgg residues within the
unconjugaﬁéd Hidlior corijuga{:é’d peptide sequence that are important for
activityﬁé_,t‘.r re; I view of such a 15 comparison, one can predict the

importafice of amino,acid kgsidues;in,a peptide sequence. One skilled in
the art may opt to substitute chemically similar amino acid substitutions

for suckpeadigtesmportant amino acid residues of unconjugated and/or

conjugated peptidesof dhe 120 pregentiaventioni A number of scientific

publications have been devoted to the prediction of secondary structure.

See MadbdatGury. Op. in Biotech., 7(4):422-427 (1996), Chou et al.,
Phe; Trp; Tvyr

Small:
Gly; Ala; Ser; Thr; Met
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Biochemistry, 13(2):222-245 (1974); Chou et al., 25 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
wohekgiahby Biophys. J., 26:367-384 (1979). Moreover, COmp Rk n4/034976
programs are currently available to assist with predicting 30 secondary
structure. WO 2005/042027 PCT/US2004/034976 - 41 Additional
methods of predicting seconda‘ry%?rutture include "threading" (Jones, D.,
Curr. Opin. Struct. Biol., 7(3):377-87 (1997); Sippl et al., Structure, 4(1):
15-9 (1996)), "profile analysis" (Bowie et al., Science, 5 253:164-170
(1991); Gribskdte@tls. Metmirr yheid 83bss-159%1988); Gribskov et
al., Proc. Nat. Acad. Sci., 84(13):4355-8 (1987)) and "evolutionary
M@e (See Howrs: SeipredaidiBrentet Seiea). Peptide and/otfost
Eopjugated peptide analogs and 10 derivatives in accordancewithdheed
invention will be useful for the same purposes for which thesapalegeusion

A@%ptideéi%pd/@,%gonjyg@te%@gptiq%,sospecificalIy disclosed hereingare
Al@eful (-8 angggpm@tsnof Elsactivity in vitro and/or in vivo). 15 PeR;Lges.
Peptld% of th& presgf?%gnvi)\}longclud gpeptldes comprising theé

s.equence%I shown'in nd 39-54. The peptldc%31
sé)quen%es P18, i e’seannPZ (P) within the vehicle- or

CBEG- cobrﬁﬁgated peptides of the 20 present invention include, as Se
Grientioded ipeitidleshat birtio akd arﬁééo‘ni%{é.g?ydécrease)%ﬁ@
Gagtivity &trBl. PeaferBverigte- or PEG-conjugated peptides of tH=P
Firesent invention comprise at least one peptide sequence selecté&dfrom
Hhe group£onsisiing of SE@R NS 5-60 and 25 derivatives thereof.
tViere preferably, vehitde-; onREG-manjugaiedpeptides of the presest

ﬂQMenm%bgmﬂQH§efﬁe; Val: Met; Ala; Phe Ile
ys Asn; Asp; Ala; Glu; Gln; Ser; Tyr Ary
Met Ala; Gin; Tvyvr; Trp; Phe ' Leu
Phe Leu; Val; Ile; Ala; Met Leu
Pro Iile; Val Gly
Ser Ala; Asn; Asp; Gly; Lys Thr
Thr Ala; Gly; Ile; Val; Lys Ser
Trp Phe; Tyr; His ‘ Tyr
Ty Trp; Thr; Ser Phe
vVal Ala; Ile; Met; Phe; Tyr; nor-Leu Leu

Changing from A, F, H, I, L, M, P, V, W, or ¥ to C 1s more
preferred if the new cysteine remains as a free thiocl.

Degired 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 exémple, amino acid substitutionsg c¢an be
used to identify important residuss of the peptide
sequence, or to increase or decrease the affinity of the
unconiugated and/or conjugated peptide molecules described

herein.
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least one peptide sequence selected from the group consisting of SEQ ID
NOS: 27-41 and derivatives thereof. WO 2005/042027 - 42 -
PCT/US2004/034976 Table 3 - Bradykinin Peptides Receptor/Effect

whShiidg peptide Sequence Bradykinin, BK B2/B1 Agonist (EQ:4RNSd76
Arg Pro Pro Sly Phe Ser to Poe Arg Kallidin, Lys-BS Ph, Pro Phe Arc B2

Agonist (SEQ ID NO:2) Lys Arg Pro Pro Sly e Se Met-Lys-BK B2 Agonist
(SEQ ID NO:3) Met Lys Arg Pre Bf Gly Phe Per Pro Phe Ara des-Arg-BK
Bl Agonist (SEQ ID NO:4) Arg Pro Pro Gly Phe Sc: Pro Phe

[Lena)-Des-)'r99-BA Axg. Pro Pro Sly Phe Sex Pro L ay Bl Ant nist
(SEQHDRO'E DALE %W FaG5nh %‘E&E@r‘ﬁ‘ﬁo"é Lys Arg Bro Pro sly
suPhe SerPronser 22 Antagonist SEQUID NCEZy DAY ArgRrorHps Gl

acPgt Ar | clel I :
S8 SIRGR A A o8 BB D e

peSétlgﬂpﬁf@i‘chﬁﬁgl%l Me- D-(3 11a Antagonist (SEQ ID NC:10) As Lvs
Lys Akg Rse £10 sly Phe Sei:NalB B2 ArtagenisheS@dDiN0:11) DArg

Arg ProH YD S| I-Set D C |
Océ%ﬁ%@rg 2D %Flge?t}é 'g}g% Ii"%éol\c gﬁ%?oon% %§S§5Q %)ﬁ’%%l% s

Argsﬁ?ﬂa: HylpeGly GpgiiReriite Cpge BB ArraysmiSt{SEQ1D NO: 14)

mog é% Y f"é/eg{f:?SEQ S gl AL, BLANRGORISHSEQIDNO D)
orn Lys yp Cpg Sc: Dtic Cpg BI Antagonlst (SEQ ID NO:16)

su@gmwg;\@@w@wmzlgmﬁg SEEDEECHRI B Rt FARIRSEFfDone

o ANOHED3RAlLysAraBio HyRehEreSe: Rk Cper B AatagonistiSEQ

ID NO:18) 4Pal Lys Arg Pro Hyp G
subsbltugad reg&duég may e'ﬁ§§¥%§%§§§“§n9g regiong of the

peptide that are homologous with non-human orthologs, or
into the non-homologous regions cof the molecule. In
addition, one may also make modifications using P or G for
the purpose of influencing chain orientation.

In making such modifications, the hydropathic index
of amino acids may be considered. Each amino acid has
been assigned a hydropathic index on the basis of their
hvdrophobicity and charge characteristics, these are:
isoleucine (+4.5); valine (+4.2); leucine (+3.8});
phenylalanine (+2.8); cysteine/cystine (+2.5); methionine
(+1.9); alanine (+1.8); glycine (-0.4); threonine (-0.7};
serine (-0.8); tryptophan (-0.2}); tyrosine (-1.3); proline
(-1.6); histidine (~3.2); glutamate (-3.5); glutamine (-

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

and erginins {-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. Bicl., 157:
105-131 (1882), It is known that certain amino acids may

be substituted for other amino acids having a similar
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31 Antagonist (SEQ ID NO:19) Cha Ara Pro Hyp Gly Cpg Ser Dtic Cpg B1
Antagonist (SEQ ID N0:20) 2-Nal Arg Pro Syr Gly Cpg Set Dtic CPg B1
Antagonist (SEQ ID N0:21) Lys Arc Pro Hyp Gly Cpg See Deis Cgg El

wbIAERNis(SEQ ID N0:22) DLys Lys Ara Pro Hyp Sly Cpg el /Biidenths
B1 Antagonist (SEQ ID NO:23) Lys DOrn Arg Pro Hyp Gly Cog Ser Dtic

Cpg B1 Antagonist (SEQ ID N0:24) Lys Cha P.xg pro Hyo sly Cnc Set
Dtic Cpg .9 EIl Antagonist (SEQ 38 N0:25) Lys Abu Arg Pro Hyo Gly Cpg
Per Dtic CU B1 Antagonist (SEQ ID N0:26) Lys 2-Nal Arg Pro Hyp Gly
Cog Sex poor Ipg B1 Antagonist (SEQ ID NO:4§2 D-Dab Lys AE‘L

' ‘ ] Arg Pro Hyp
bY@RPepEsé: BICEhE Bl MRAGoARE(SES D KETA4FAE O:0%b gifs Arg

biBIBHYpBlyLad sexptic CagmBh Artaghaiss {SEQRERN Quash DOra Lys

rg Pro Hyp Gly Cpa Set Dtic -.42a Bl Aptagonist D 46(
hyg(lfg (r?'#jg;% i\lr%i%%é gypeGﬁ/uggg %&%ﬁﬁ’g C%g #é?&n%%%%%st“% Qe ID
hyNE#a {3 Paihys Aeg RyodHyp Py € py2P ésDiie Sy Wed 20081642027 -

Wi PGHYURA004/034970. D, I Antagopist (SEQ L NQLES) Acs3'13ad 4y/s
P.rg Pro Hyp sty Cpg Ser Dtic pg D-2- B1 Antagonist (SEQ 1D NO:49)

wiphiz NAI-ArgPfo BYBFGIYCE By e Die Edg - BFeARohist (SEQ ID
NC:50) Lys NatArgRae Hbsty €ag$er BrtC €pg MereD-G- Bl
Antagonist (SEQ_ID NO:51) Porn Ara Oic Pro EQ/ ng Peerg%:! {%IEVME-

SURS5T BEARRONISHEE G R0 BIL A2 557 Arg BiSBrS STy Phe ‘SerNat

onlle: e bBs(BEAntagdnist{ SEF IDNOBS) RnradtyssirglOtELre Gl Phe

er Nal lie Me- D- ist : rn Lys Arg Pic
hygr?:oo %/%ﬁé\é S% r l\cljg I e%ég{%%lqgntég%%%%%g CI?IZ;B!\YIA(\:CEE%% Lys Arg Pro
hyPrecGlARRE Ber Nt D5 Br pfidg PG BG 1B O8RS B Y€ Arg

witho RraGlyRhe3pf-Nak #8 and antigenicity, i.e., with a

biological property of the protein.

The following hydrophilicity values have been
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 (-0.3);
histidine (-0.5); cysteine (-1.0); methionine (~1.3);
valine (-1.5); leucine (-1.8); isocleucine {-1.8); tyrosine
(-2.3); phenylalanine (-2.5}; tryptophan (-3.4). In
making changes based upon similar hydrophilicity wvalues,

the gubstitution of amino acids whose hydrophilicity

+1 are particularly preferred, and those within x0.5 are
even more particulariy 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



10

15

20

25

30

Me- D 6-Bl Antagonist (SEQ ID N0:57) Orn Arg Oic pro Gly She Per Nat
lle Me- D- B1 Antagonist (SEQ ID N0O:58) Ac Orn Arg Oic Pro Sly Phe
Per Nat lle Me- D-0- 21 Antagonist (SEQ ID NO:591' Lys Arg Oic Pro Gly

woBoeRiABt lle Me- D-0- B2 Antagonist (SEQ ID NO:60) Aci,aﬁg{qg}g})@gw

Pro Gly She Ser Nal lle Vehicles. The term "vehicle" as used herein refers
to a molecule that prevents degradation and/or increases half- life,
reduces toxicity, reduces immnnéaeﬁicity, or 5 increases biological activity
of a therapeutic peptide or protein. Vehicles useful in the context of the

pres t invention, are knggn in the a rexample sge PC} PLibl ation
/%rﬁﬁ% Whichis' T I?ﬁgnrporateﬁ"b?u Feference in their en |ref§/)
thanchare alhuéddibLavailabler 10Hatthose skitled smitlye artu et eovitext of

sl 18@%%?11&@%[3%9&% Prefere, %‘i%ﬁ%'&%%@ﬂ?%ﬁ are N9} limitede,
polymethylethylene- glycol, polyhydroxypropyleneglycol,

pe,ssqyér%pyﬂeﬂe@mﬁﬂ@Jarﬁel@xee*smﬁér%e&ﬁyweﬁweﬁéwcerﬂbeﬂ/r%%&y

rekd BIRPYieneexide Stright-chainandbianchedehaiReas that may be
polyprop'glenegl cols and derlvatlves thereof, o%/et glen%?m\écol and
Sty

SRy RGeS SPeRaT nfshomathy | BtherS mBHoESyIathdlgY
sdhdBed- bdtyi@ﬂwﬁvm%%fﬂm%id3a&m1m2@@ﬁ0®ﬂgﬁ6Ut

notbutyl ther, onool h rs.th of gverse
desgyaﬁéyp%eaqycoswn %%“)gx %:%Itm ségngggghy%%r}agt%n %\(/ioe v

afmﬂez@ngoz’wm%mm@m@mpw%oﬁaeﬁeetme%@%?f-ﬁ%e
< {39lyalkyleneglycols with amines and other polyalkylene oxides and

glycols and derivatives thereof, poly_(vinylpyrrolidone), polyvinyl alcohol,
poly PRy ItACRETe)Y the*Gh et PoIy Wi ﬁgi% S‘E&a@%oWﬂ%Wcohol)
sthelpdnyiexazekdons; polndies identifving residues within the

unconijugated and/or conjugated peptide sequence that are
important for activity or structure. In view of such a
comparison} one can predict the importance of amino acid
residues in a peptide seguence. One skilled in the art
may opt to substitute chemically similar amino acid
substitutions for such predicted important amino acid
residues of unconjugated and/or conjugated peptides of the
present invention,

A number of scientific publications have been devoted
to the prediction of secondary structure. See Moult J.,
Curr. Op. in Biotech., 7{4):422-427 (1996), Chou et al.,
Biochemistry, 13(2):232-245 (1974); Chou et al.,
Biochemistry, 113{(2):211-222 (1974); Chou et al., Adv.
Enzymel. Relat. Areas Mol. Biol., 47:45-148 (1878); Chou
et al., Ann. Rev. Biochem., 47:251-276 and Chou et al.,
Riophys. J., 26:367-384 (197%). Moreover, computer
programs are currently available to assist with predicting

secondary structure,
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(vinylmethyloxazolidone and poly (vinyl methyl ether), poly(acrylic acid)s,
poly(methacrylic acid)s, polyhydroxyethylmethacrylates, Poly(acrylamide
and poly(methacrylamide) and other amides - thereof, poly(N,N 10

wdl DeiyAsrylamide), poly(N-isopropylacrylamide), poly(N- perusases/esaors
acetamidoacrylamide) and poly(N-acetamidomethacrylamide, and other
N-substituted derivatives of the amides. One aspect of the invention
requires the presence of at least’dné vehicle (F) attached to a
non-peptidyl linker 15 moiety or an amino acid residue of a peptidyl linker
that is covalently. fused. to a peptide Bl antagonist. In the caontext of the
pres@‘ﬁ-lfi{linrﬁ:/i%\ﬁﬁf‘:}‘%lL LA %ggf%?%do\%e Pﬁé:lgéég r% é%fgte%eg ﬁolgecclﬁ%? 557 °

irdefinde Nerdenrusalievén (Gonepreferredmshicle@ohistitldss adnultFaikeht /

7 B35 G520 mpjecylgqas defiged hiergin. The vehicle. o, PEG-gonilgated o

molecules specifically’ disclosed or referenced herein may be slightly
{¥R86itibd WA theer o/ §éfSte AR 09)- &F) P las dEfed SRipra.) to
24arm an-analog:in aceordanpsdnith the 251inventiom previges that
anta%t%gism of ELis supstantiaﬁl% maintained. As betw ntthe vehicle- or
1 e & oriagatet peptid & or e Bretent ihvention and analogs thereof, it
ads preferabls that s-®ore Bedh threemdntevaing Tesidurs BOnkabie (P)
egion are different. More, preferably, analogs ,contemplated by the
(%?gsoégﬁtzﬁﬁ(/eﬁﬁg%’ch%e% moé:m?fes Wwo §0Q3/042027 -45-
PCTRSI00034976 WilPup HE AvOhRR-AEE StBRGMSITS, 3sertions, or
adelefionsalany particulasnenstepminaldasus of the-finregion abéhe
vehicle- or PEG-conjugated peptide gf the presenLginventiQeLn. Most
ugpdtetaby T tHe Givergen S h SEGuERte BRtwee & hide o8 e
pARGoon ugaied:pepsiteafatheipresept inentispanitd cahiemplated
aAlajog thereof, particularly n the specified (B3 region, I 1n the fgim of
One or moré "conservative modifications".
activity in vitro and/oxr in vivo).

Pegtides. Peptides of the present invention include
peptides comprising the sequences shown in SEQ ID NOS: 15-

35 and 39-54. The peptide segquences p! and, if present, P2

{P) within the vehicle- or PEG-conjugated peptides of the

present invention include, as mentioned, peptides that
bind to and antagonize (e.g., decrease) the activity of
B1l. DPreferred vehicle- or PEG-conjugated peptides of the
present invention comprise at least one 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 cne peptide sequence selected from the group

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



10 Linkers. The term "linker" as used herein refers to L1 and, if present,
L2 as shown in,either formula IV and V (supra.) and is abbreviated herein
by (L). Preferably, (L) is peptidyl in nature (i.e., made up of amino acids
linked together by peptide bonds) and made up of from 1 to 15 9 amino
acids. More preferably, (L) is,made up of from 1 t A HAGNACIAS; 76
WO 2003{f8 &N the amino acids are %@elected from the tw%’r%jya[r}]gu??ally occurring
amino acids. In an even more preferred embodiment the 1 to 9 amino
acids of the ple%iggl linker are selected fram cysigine, glycine, 20 alanine,
proline, arginine, asparagine, glutamine, and lysine. Even more
preferably, a peptidyl linker is made up of a majority of amino acids that
receptor [e.sterically. unhindered, such as glycine and atagine lmkedsy a peptide
bond. Thus, preferred peptidyl linkers are poly(Gly)i_8, particularly (Gly)3
(SEQ IDNQ,;61).-(Gly)5 (SEQ ID NO:62) and (Gly), (SEQ ID NO:

s e Dro63)’ ase r

s2/51 ayvelbas polytGly¥Ala)z_a and poly(Ala)**BZOthEF spedific 8xamples of e
peptidyl Jinkers.inglude (Gly);Lys (SEQ ID NO:64),~ar_1dD (GIy)PSLyDS@rg e nrc

52 20on{SEQ ID NE68) *Other combinatiors of &lyF 30 &id Afa afe also preferred.

To explaip the, ahpve nomenclature, WO 2005/042927 -45a- e s
52 ngonPE17Us2004/034976 for exarfiple (GIYyBLYS meafis’ ©*° *** :

. Mongsly-GIyG@E@%’-@Ly;Lys (SEQ ID NO:64) A-peptidylylinkermaycontairi
"~ N-terminakWiO-2008/042027 PCT/US2Q04/034976 .: 46, Cysteing,, Leu
rrtagpiottier tiSE OF fiticleophile for conjugation with a vehicle. A more
preferreddinker contains an N- termirgal cysteine or homacysteing fesidugy
51 zatggpiittier 205Mific-&thanethiol or 3-amino-propanethiol moiety for 5 |
.» ancCORiWgationzto mateimide, iodoacetsiamitie ¥ thiester, TanttiondfiZed << **°

iiéifw\’%'@ic'es- Treatept.of the initial 3- sulfanyl suecipimideadduet (tg)  oic

formed by the reaction of a peptide with maleimide actiyated PEG witho; . a.¢
22 mntexcess basEl doriefts the less stabia Sucdinimide adduct. ;

End
a]

El

uct.to the ,_,_ “
iitagonist {SEQ ID NC:10) Ac Lvs Lys Arg Pro Pro GlY Phe Ser Nal Iie
iit/:izcnist {SEQ ID NO:1L; ' Dirg Arg Pro Byp Giy igl Ber DIgl Gic R¥g
Bl tagonist (SEQ ID RO:LZ) Lys Lys BRrg Pro Byp GLy Igi Ser Dlgl 0ic
Bl Entagonist (3EQ ID HC:13) Lyz lys Arg Pro Hyp Gly Cpg Ser Dtic Cpg
ﬁéizonist (§BEQ 1D NO:14) Dhrg Arg Pro Hyp Gly Igl Ser DIGE igl Arg
Bl Antagonist (BEQ ID NO:13) porn Lys Arg Pre Hyp Gly Cpg Ser Dtic Cpg
B1 Antagonist {SEQ ID NQ:l16) Dorn Lys  Arg Pro Thz Gly Cpg 8Sexr pDtic  Cpg
Bl Antagonist ISEQ ID NO:L17) 3pal Lys Arg Prc Hyp Gly Cpy Ber DTic Cpg
Bl Antagonist (SEQ ID NO:1B) 4pal Lys Brg Pro Hyp Gly Cpg Sexr Dtic Cpyg
Bl Antagonist (SEQ ID NO:LE¥) tha Arg Pro Hyp Gly Cpg Ser Dtic Crg
Bl antagonist (8EQ ID RO:20) 2-Nal hrg Pro Hyp Gly Cpy Ser Dtic o =Tt
Bl Antagoni%t (8EQ ID NO:Z1) Lys Arg Pro Hyp Gily Cpyg Sex Dtig Cpg
Bl Antagonist (SEQ ID M0:22) DLys Lys RArg Fro HYp Gly Cpg Ser Dric Cpd
Bl Antagonist {SEQ ID NO0:23) iys DOrn Rrg Pro Hyp Gly Cpg Ser Dtic Cpg
Bl Antagonist {SEQ ID NO:Z4) Lys Cha Arg Pro Byp Gly Cpg Ser Dtic Cpg
Bl Antagonist {SEQ ID RO:25) Lys Abu Arg Pro Hyp Gly Cpg Ser Tic Cog
31 Antagonist (SEQ ID HO:28) Lys z-Nal Rrg Pro Hyp Sly Cpg Ser Dtic Ceg
Bl Antagonist (SEQ ID NO:143) D-Dab Lys Arg Pre Hyp Gly Cpg Ser Dtic cpg
Bl Antagonist (8EQ ID HO:44) ke D-Dab Lys ARrg Pro Hyp Gly Cpg Ser Dtic Cpy

Gly Cpg Ser Dtic Crg
Bl Antagonist (3EQ ID NC:143) porn  Lys  Arg Pro Hyp y Cpg



10 hydrolytically stable 6-methylcarbamoyl-5-oxo-
thiomorpholine-3-carboxamide form (1d, Scheme 1). Alternatively,
commercially available thioester or iodoacetamido PEGs(Nektar
Therapeutics, Huntsville, AL) may be used for chemoselective conjugation
as depicted in 15 Schemes 2 and 3. WO 2005/042027
PCT/US2004/034976 - 47 SCHEME 1 O SH 0
H3CO(CH2CH20)n(CH4NH-CO-CH2CH= N (CH~~n.~NH Linker Peptide
OH2N lalb O H3CO(CH2CH20)n~CHNH-CO-CHZCH~N% 9 O O
21 2(CHZ2NNH LinkermReptide H2NJtO Q.9' N Linker,Peptide; sex  otic  cpg
. H3CO(CH2CH20)n(CH~NH-CO-CH2CH2-HN NH 3 O Iqwcs)m bes i
* PB651542027 BCTRIS2004/034976 48 Stheme T SH OF **F "™ ¢
' H3CO(CH2CH20)n-CH2CH2-Ls+ (CH~)n NH Linker Peptide N H2N 2a
2b
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1 O~I H300 (CH2CH20)"-CH2CH2-C-S 2¢\ O (OH2)n,U, NH Linker
Peptide H2N SH \ O H2)nJ~ 0 NH Linker Peptide
H5CO(CH2CH20),-CH2CH2-C~HN 2d 5 WO 2005/042027 - 49 -
PCT/US20 0 4/0 34976 Scheme 3SH 00
H3CO(OH20H20)n-C,H2CH2NH20--~i + (CH NH Linker Peptide H2N

WO 2085482520 H3CO(CH2CHZ0)*EH2CH2N S O (CH2)n_ "X Ri% 1 iikEr
Peptide H2N 3-c Another preferred linker is a large, flexible linker
comprising a random Gly/Ser/Thr sequence 5

21 2n: GG SATEGCHGETASSGSGSATH; SEQ: S-N@:66) that is:restimated tes

.. ....0€ about the size of a 1k PEG molgcule, Additionally, a peptidylJinker

Cpg
may comprise a non- peptidyl segment such as a 6 carbon aliphatic

21 mntamyolecule (6F@ T NG:E0) Lvs ¥Nal Arg Pro Hyp Gly Cpg Ser Dtic Tpg
Me- D-f~

B Antagonist {3EQ ID WO:51) DOrn Rrg Cic Pro Gly Phe Ber Hal Ile
E Dig D-f-

Bl Antagonlst (SEQ in WC:52) X! Dorn krg Cic Pro Gly Phe Ser Nal_ Ile
e~ D=~

Bl Antagonis:i [SEQ ID NO:53) DOrn Lys Arg Cic Pro Gly Phe Ser MNal Iis
Me— D~

Bl Antagonist (SEQ ID NO:34) &c DOxn  Lys krg Oic Pro Gly Phe Ser Nal Ilie
D=

BI Entagonlst ISEQ ID NO:35) Lys Arg Pro Pro Gly Phe Ser Nal Ile
D~

B} Antagonist (BEQ ID HO:38) Ao Lys krg Pro Pro Gly Phe Ser Nal. Ile
Mew D-f-

B1 Antagonist (SEQ ID HCO:37) Orn  Arg Oic Pro Gly Phe Ser Nal Ile
Me - =B

Bl Antageonist {80 ID KO:58) RS Orne  Arg Oic Pro Gly Phe Ser Nal Ile
Me- D-p-

Bl Entagonist (SEQ ID NO:ES; Lys Arg Oic Pro Gly Phe Ser  Nal Ile
) Me- D-f-

El Antagonist (SEQ ID NO:60} Ac Lys Arg Oic Pro Gly Phe Ser Hal ile

Vehicles. 'The term “vehicle” as used herein refers to a

molecule that prevents degradation and/or increases npali-
life, reduces toxicity, reducss immunogenicity, or ,
increasss biological activity of a therapsutic peptide or
protein. Vehiclss useful in the context of the present
invention are known in the art (for example, ses PCT
Publication WO 98/07746, which is hereby incor orated by
reference in their entirety) and are all readily availliable
to those skilled in the art. In the context of the
present invention, preferred vehicles include, but are not
limited to, polymethylethylene- glycol,
polyhydroxypropyleneglycol, polypropyleneglycols and
oxides, polvmethylpropyleneglycol, polyhydroxy-
propyleneoxide, straight-chain and branched-chain
polypropyleneglycols and derivatives thereol,
polyethyleneglycol and polypropyleneglycol and the

monomethyl ethers, monocetyl ethers, mono-n~putyl ethers,



the formula -CH_-CH2-CH2-CH2-CH2-C32- (Rigid linker: - 10
AEAAAKEAAAKEAAAKAGG-//SEQ ID NO: 67) Alternatively, a
non-peptidyl linker containing a reactive nucleophile may be present in X
and, if present, Y1. For example, alkyl linkers such as -NH-(CH2),-C(0)-,
wherein s = 2-20 could be used. These alkyl linkers may 15 further be

WOshiisiituteekBy any non-stericallydiindering group such as lewes:alkyissrs
(e.g., C,-C6) lower acyl, halogen (e.g., Cl, Br), ON, NH2, phenyl, etc.
Exemplary non- peptidyl linkers are the PEG linkers (shown below): WO

mor2005104202% PGT/E S2004/034976 50 @ tOH SH-0em<BWhersinais ©f

h.tha inker has a.molecular weight of 100 to 5000 kil :

2o D). Droferay 190 s SO0 KD 1 5 13 Prelerably. 2 norcpeptit "
linker is aromatic. The linkers may be altered to form derivatives 10 in the
same manner as described herein. In addition, PEG moieties may be
attached to the N- terminal amine or selected side chain amines by either
reductive alkylation using PEG aldehydes or acylation using
hydroxysuccinimido or carbonate esters of PEG. Any 15 of the linkers
described above may be used in this approach. Alternatively, a suitably
functionalized PEG may be attached directly to any of the peptide
antagonists of the bradykinin B1 receptor as shown as SEQ ID NOS:5-26
or SEQ ID NOS: 43-60 or directly to an amino acid residue 20 of a
peptidyl linker that is covalently fused to any of the peptide antagonists of
the bradykinin B1 receptor as
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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 25
the process of the invention to produce a variety of vehicle:peptide
WePHHIfEEL By way of example, a univalent WO 2005/0420F £ T/US2004/034976
PCT/US2004/034976 - 51 vehicle and a univalent peptide will produce a
1:1 conjugate; a bivalent peptidetand a univalent vehicle may form
conjugates wherein the peptide conjugates bear two vehicle moieties
whereas a bivalent vehicle and a 5 univalent peptide may produce species
cowbiersavd. peptidedentitie sceedinkedabyva Singleveiticombiety;idde of

arfligagr é{ﬁ@”éf‘!ﬁ@&?'%‘i@;’éﬁ&ﬂl@u@%@{@é&o%&é Justess of paptide

entities bound to a singlé vehicle moiety whereas higher-valent peptides

depbydectnte EREMRMED 1DWith APIAHRY 6T PerigRbietRe I TR BEptide
a 1pgiates rpay}havelmgne than-ene ye;a&ﬂyee Foupwhish Wik 1react-withithe

activated vehicle h ibility of formi omple structure must
ac&\ﬁ%@?"b%ocafﬁﬁggread*%ﬂ%?i |t’|sl*_6|‘3]c;¥V %qu smﬂp% Structhire § such
{mﬂcm}aﬂﬁumdl\zdwe andipeptige, oritowisersivaleht atdhdctés to
tLde vel clg %eptlgl %d%!f&?}] |Emsuilbde Q%’l%f C:L)al to use
Y

l%deter%uned ratlos of activ ehicle’and peptlde material,

P%W@W@@%h@éﬁﬁéﬁéﬁ@%ﬁ@%ofWéﬁiﬂl{%@ﬂﬁer@&ﬁon under

pdrpdatarmined 20-conditienm(syichas gum@@ terapesadure, pbb@&e()ﬂs@qn
as to form a proportion of the described rod ct anq_ﬁ[r ?;1 a,(at? l\}he
RSP YR S tf@o&ﬁéwréasccf &fc%’ & e cn

admmiﬁjmmn@rﬂms )armh@opoémrm@me obthekeagentzscal beide,
({Jtagt ed bﬁZS re atlve 1y trlalaand ggog)gxg@l@mgm%\gglch are
RO R 1o |I? F an or |nar| y 7 skilled artisan with appropriate scaling-up
as n@éeissaﬁ@a@l*;nﬁn‘an@heaﬁdl%é@o# efthermoduess ReGrfaAy ©f

adohieved By e vehicle (F) attached to a non-peptidyl linker
moiety or an amino acid residue of a peptidyl linker that
ig covalently fused to a peptide Bl antagonist. In the
context of the present invention, a preferred vehicle
constitutes a PEG molecule, as defined herein. An even
more preferred vehicle constitutes a multivalent PEG
molecule, as defined herein.

The vehicle- or PEG-conjugated molecules specifically
disclosed or referenced herein may be slightly modified
within the regions denoted by (x1 - (¥t . (as defined
supra.) to form an analog in 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 therecf, 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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conventional techniques well known to those skilled in the 30 art.
However, as used in the specification and the appended claims, the
singular forms "a", "an", and "the" WO 2005/042027 PCT/US2004/034976
- 52 include plural referents unless the context clearly dictates otherwise.
Thus, for example, reference to "a vehicle-conjugated peptide antagonist"
WO 2086/ HEG- conjugated peptitle*antagonist" includesprﬁ?/pﬂdgégoéf%iga%
conjugates and reference to "the method of treatment" includes reference
to one or more methods of treatment of the type which will be known to
withirgse'skilfedtindfie aft BFWill Fetomte knoWA to tHEM tipoh téadifg this
de 1= SRecification; and;se-forth. 10 Conventienal REGylationssthecugtttbe (p)
. conjugat.ion of mPEG-maleimide with thjol group of peptides and
regipglypeptides NANG Listeime amifioatid residies aretan i Hosphiate
o resBufferwith or without erganicselventFhe  high solubiliy:-ofPEGytated
peptides and polypeptides and 15 poteﬁn{[:ial instability of the , -
oo GG S o T waer Have ramigared 76 appRaatioh St ts
the Methadto latgesealerpreduction-and prtification of PiEGylated= peptides
“and Qroteins.{ Therefore, we disclose here?ﬂa novel ngn-aqueg&gls for
Par tdgHtitionsfor the- 86njdgatTon SFMPEG 20 TaiSitiidé With thiol group o
of cReptisesancpolypentides:haviagcysteineresidues” The novel process
results in moderate to high yields of PEGylated peptides and
polypeptides and combines the Michael addition and aminolysis into
Linlene:pot (Scheter4). Botm genditiens 25 ¢asultinadirect sbiationwf L*

ene CSRISSAgRRNSS ] lippties HINOh SPRGIGIN. U
(supra.) and is abbreviated herein by (L). Preferably,
(1) is peptidyl in nature (i.e., made up of amino acids
linked together by peptide bonds) and made up of from 1 To
9 amino acids. More preferably, (L) is made up of from 1
to 9 amino acids, wherein the amino acids are selected
from the twenty naturally occurring aminc acids. In an
even more preferred embodiment the 1 to % amino acids of
the peptidyl linker are selected from cysteine, glycine,
alanine, proline, arginine, asparagine, glutamine, and
lysine. Even more preferably, a peptidyl linker is made
up of a majority of amino acids that are sterically
unhindered, such as glycine and alanine linked by a
peptide bond. Thus, preferred peptidyl linkers are

poly (Gly) e, particularly (Glyjsz (SEQ ID NO:él}, (Glyls (SEQ
ID NO:62) and (Gly), (SEQ ID NO:63), as well as poly(Gly-
ala)s,., and poly{Ala),s. Other specific examples of peptidyl
linkers include (Gly)sLys (SEQ ID NC:64), and (Gly)sLysArg

(8EQ ID NCO:65). Other combinaticons ¢ Gly

and Ala are also preferred. To explain the above nomenclature,



H,CO(CH2CH20)r CH,-NH-CO-CH2(,H2-N" + HS'-"?ANH-Peptide 0 HZN
1)MeOH, rt-35C, 3-4h / 6/ O \)TBME, )MeOH, rt-350C, 3-4h
H3CO(CH2CH20),-CH2-NH-CO-CH2CH2-N 0 rt, 1h 0 z NH-Peptide
)Puriflcation HZN 2)Base, rt-350C, >24h 0 3)TBME, rt, 1 h 4)Fittration,
dry, rt H3CO(CH2CH20), CH2-NH-CO-CHZCHZ N 0 5 Purification 0 S

WOMHO@@&@Q@’F HZN 0 Peptide H dha - PCT/AUS2004/034976
H3CO(CHZCH20)"CH2-NH-CO-CH2CH2-NH NH O In another
embodiment of the process depicted in Scheme 4, in conjunction with any

forofdherabiove acbelowy embodiments;aetharol{MeOH) may be (SEQ 1D

o 3Hpstituied withia solyent.comprising one ar more of fhs falowing
solvents: 10 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 15 Scheme 4, in conjunction with any of the above or below
embodiments, TBME may be substituted with a solvent WO 2005/042027
PCT/US2004/034476 - 54 comprising one or more of the following
solvents: diethyl ether, methyl isopropylether, and diisopropyl ether. In
another embodiment of the process depicted in
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Scheme 4, in conjunction with any of the above or below 5 embodiments,
reaction 1) as depicted in Scheme 4 may be conducted at a temperature
of about 20C to about 60C. Preferably, reaction 1) as depicted in scheme
wé sar/heosonducted at a temperature of about 30C to abougGRCs20MP681976
preferably, reaction 1) as depicted in Scheme 4 can 10 be conducted at a
temperature of about 35C to a_bo‘)# 45C. Most preferably, reaction 1) as
depicted in Scheme 4 can be cohducted at room temperature. In another
embodiment of the process depicted in Scheme 4, in conjunction with any
of the above or. W, mbodi i icted.in.
YRSt LS oot S IR OE T of dbout 300 (e abacr0C.
wipkeferabhireastion 2) Be%fefietedsn Sthehiehanve eoriicted Hra
¢ emparature of about 3G, 1RbouiR0G.e Mare piaterably, seaddionl) as

depicted in Scheme 4 can 20 be conducted at a temperature of about 35C
SIS 2 S LR pPateraBl RO R M- depictdt i SchemE 4 can
cobe cendueiad w reamctenigeratured i anotirentisb adiment of theprocess
sdeRGted ) Sehemeyt I coniunclion Wih any o1 e abgve O pelaw 25

eémbodiments, the préecipitation reaction as depicted in Scheme 4 may be
suoriucledsforattdastdo aidues. Niore rrarblpihépredprafigrn ©f

= 'gagtionyas depictad in : Rcheme 4 may-he; cepducted-dar akleast68ase
minutes. Most preferably, the precipitation reaction as depicted in 30
COSHRITHE 4%%2%5&@&?&?%0%}%%%%3& Rie5665/622057
nReHYS2004/0349¢611 55 shmanodihet embatiment ebttre-process
depicted.in _Scheme 4, in conjungtion with of ve or below
tl‘é]ré)@(?&'iﬁwheonjt%ﬁﬁér%r%%f“’pgt%ﬁ%}ﬁ%i‘lf ra |8ﬁz,nar?§ or éﬁcﬁ %%%oprl] f?'eaction may
2 bs=corchicted moredhaaroricel Bylnearsthebémbodimesterthedprocess

; Slepicted In..Seheme 4 in coniungtiopwith, aay. of the,abave of below,)
may be used for chemoselective conjugation as depicted in

Schemes 2 and 3.



embodiments, the precipitation and/or purification reactions may be
conducted more than once. Partially protected peptides are especially
useful 10 reagents for this strategy as they enable selective modification
WOReSEHE Sites of polyfunctional peptides. The protecting §folifs2ap&3437¢
removed from the PEG conjugates using established deprotection
methods well known by those _skilfed.in the art of peptide synthesis.
Partially 15 protected peptides suitable for this application may be
prepared using orthogonal protecting strategies well known to persons
skilled in the art of peptide syntBegiBMBRNLillustration of the synthesis of
and conjugation of a partiallyyprotected pe L;de antagonist of the
bradykinin 20 B1 receptor IS icted in Sc%err@ 5. Analogs in which S|de

r@bagmmnﬁﬁjl—s}ewemﬂ co jugatltﬁfﬁﬁiay{Q %
available ort a@onally protecteg basic amingiacids

PCT/US2004/034976,; 56 ScHeme 5 NHFmoc NiBoc BocHN---~ O1.
NH2 0, O BocHN 0 Sb a FmocHN N™ Ojll 52 0 N 2. DCC, N-hudroxy
succinimide 0 0 5¢ NHBoc 1.NH2-Ar9-AA2-M3-AA4-AA5-AAS-AAT _
AA5-OH 2. 20 % Piperidine NHBoc O H2N N'
H2-Ar9-AA4-AA5-AAs-AATAAe-AAs- AA,0-OH O

Q

HgCD(CHgCHgO}n(CH;-NH-CO-CHZCHE——
3

O {CHyn
¢ 2) ‘)LNH Linker Peptide
TR

1¢

L. 0 ,
|
o SH;ﬁ“\\kNH Linker Peptide

NH

cho«:HZCHEO)n(éH}NH-co-CHQCHZ—HN
3

1d



5d NHBoc X =-CH2CH2CHO, CH2CH2CH2CHO, 1.PEG-X
-CH2CH2CO2-NHS, - 2. H4 CH2CH20CO2-NHS, or -C
H2CH20C02-4-nitro phenyl NH2 PEG-N
wi2NEGiArg-AA4-AAS-AAG-AAT-AABAAS-AAI0-OH H O SepsiNiddina/nsasrs
Partially protected forms of B1 antagonist peptides such as those listed in
Table 3 (SEQ ID NOS:5-60) may be conjugated to PEG moieties using
similar methods. 10 In one embotfmént of the process depicted in
Scheme 5, amine side chains of the partially protected peptides 5c are
masked by tert- butylcarbamoyl B mOéetles and the resulting peptides
are reacted with any of the prewous desc ed PEG aldehydes in an
organics solvents s::g} s1,2- dlchloroetm(DCE) N,N- dlmethyl

foRvIarHE(DMES o res thereof. FH&'Te i OhERE WO
2005/042027 PCT/1JS 1034976 - 57 thtermediate imine maybe

accelerated by the adéition of a dehydrating agen&such as powdered 4A
molecular sieves. After stirring at room femperature for 1-24 hours, the
resulting imine is reduced by the additiot of 1-4 5 equivalents of sodium
triacetoxy borohydride or sodium cyanoporohydride. In another
embodiment of the process depicted in Scheme 5, in conjunction with any
of the above or below embodiments, reactions with partially protected
peptides 10 such as 5¢ may be condudied at a temperature of about 20C

to about 60C. Prefef&ﬁﬂfc'?écﬁé%ﬁ?% p%rtlally
GHz)MNH—E Linker E-————I Peptide !

SH

\
(CHZ)ULNH—{ Linker ﬁ-———{ Peptide l

HN
HgCO{CHaCHa0 Y CH-JCHZ ):/

2d



protected peptides such as 5c as depicted in Scheme 5 can be
conducted at a temperature of about 20C to about 50C. More preferably,
reactions with partially protected 15 peptides such as 5c¢ as depicted in
Scheme 5 can be conducted at a temperature of about 35C to about 45C.
Most reactions with partially protected peptides such as 5c as depicted in
WO Sethetde3tan be conducted at rodm- temperature. 2@ UTARSRHET/034976
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 resultinggyegptides are reacted with any of the
previously described PEG N-hydroxysucginimide or p 25 nitrophenyl ester
PEG reagents in an organics solventstcﬁth}g‘h s 1,2-dichloroethane(DCE),
N Nedimethyt i formantide(BNIF), dichloromethand, NemetHylpyrotidine l
(NMP) or mixtures thereof. Activated PE@'esters may be either
monofunctional or firfear bifunctional varieties bott? of 30 which are
commericicially available from suppliérs such as Nektar or NOF. In
addition, branched polyfunctional PEG WO 2005/042027
PCT/US2004/034976 58 activated ejster, containing 3-6
hydroxysuccinimide or p- nitrophenylester moieties are especially useful in
preparing conjugates of the present invention. In another embodiment of
the process ge%cggcé Jno?.<;SHCQ§WHeEB’ in conjunction with any of the above
or below emBodiments, Feattiong withgartially protected peptides such
as 5¢ may he conducted at a temperature @f about 20C to about 60C with
reaction times ranging from about 4 ‘Hiritste,a --
reactions with 10 partially protected peptides s S8BT Tcted
Scheme 5 can be conducted at a temperature of apput 20C to about 50C
with reaction times ranginc? from about 12 hours to about 5 days. More
meﬁﬂ@E@?R%ﬁﬁ%ﬁ@ﬁMﬁ linker i1s a large, flilexible linker

comprising a random Gly/Ser/Thr sequence

(GSGSATGGSESTASSGESGSATH,; SEQ ID NO:6é) that is

estimated to bge about the size of a lk PEG molecule.
Additionally, a peptidyl linker may comprise a non=-
peptidyl segment such as a & carbon aliphatic molecule of
the formula -CHy-CH,~CHy-CH,-CH,—-CH,- (Rigid linker: -
AEARAKEAAAKEARAKAGG-//SEQ ID NC:67).

Alternatively, & non-peptidyl linker containing a
reactive nucleophile may be present in ¥* and, if present,
v, For example, alkyl linkers such as -NH-(CHy}:-C{0)-,
wherein s = Z-20 could be used. These alkyl linkers may
further be substituted by any non-sterically hindering
group such as lower alkyl {(e.g., C;—-Cq) 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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partially protected peptides such as 5c as depicted in 15 Scheme 5 can be
conducted at a temperature of about 35C to about 45C with reaction
times ranging from about 1 to about 5 days. Most reactions with partially
wiel olegtash peptides such as 5c as depicted in Scheme 5 caR bEys2004/034976
conducted at room temperature with reaction times ranging 20 from about
1 to about 4 days. In another embodiment of the process depicted 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 25 temperature of about -20C to about 60C. This
reaction may be performed in a compatible solvent suchjas
%ichloromethane u%ing between about 5% triflugroacetic {acid :él’ FA) and

T 0 eferabi t Ci 2 preté roup
remoR'(aI as depicted in Scheme 5730 can be conducted at a te perature
of about OC to about WO 2005/042027 PCT/US2004/034976 - 59 40C,
using about 10 to about 25% TFA by volume. More preferably, the acid
mediated protecting group removal as depicted in Scheme 5 can be
conducted atg temperature of about 0C to about 25C using about 10% to

other EF meRt 0 icded in 10
Scheme 5, in conjunction with any of the above or below embediments,
the products 5d depicted in Scheme 4 may be purified reverse phase
HPLC, size exclusion chromatography, ion exchange chromatography or

vhRbrafe idafsr’l Mot prefstabiesofbBmatioRot 3%8 Gy g6 of

othe above mentioned pudfication teebniquesdray beiyseth @ither ¥ho ko
combin:i\ti%n or seggenti%ly to afford purified, , )

mis = 1-3, Pralfera , & norl-peptidyl linker is

conductdd at roor‘%temperature using about 2Q % by v ume%

aromatic. The linkers may be altered to form derivatives
in the same manner as described herein.

In addition, PEG moieties may be attached to the N-
terminal amine or selected side chain amines by either
reductive alkylation using PEG aldehydes or acylation
using hydroxysuccinimido or carbonate esters of PEG. Any
of the linkers described above may be used in this
approach. Alternatively, a suitably functionalized PEG
may be attached directly to any of the peptide antagonists
of the bradvkinin Bl receptor as shown as SEQ ID‘NOS:5u26
or SEQ ID NOS: 43-50 or directly to an amino acid residuse
of & peptidyl linker that is covalently fused to any of
the peptide antagonists of the bradykinin Bl receptor as
shown ag SEQ ID NDS: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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conjugates of the present invention. In another embodiment of the process
depicted in Scheme 5, in conjunction with any of the above or below 20
embodiments, the purification method may be conducted more than once.

wheihatives. Also contemplated herein are derivatives of thgdaepitaesossere
and/or conjugated peptides of the present 25 invention. Such derivatives

may further improve the solubility, absorption, biological half-life, and the
like, of the vehicle- or PEG-conjugratéd peptides disclosed herein. The
added moieties may alternatively eliminate or attenuate any undesirable

characteristjc of th tides 30 and jugated tides_ disclosed
VB B e S 2O0e ST USSR 7o b
ccdefi:@itzes imlbdaybhﬂe-mpﬁ&&cmj@gate&@&@i@sﬂnvmmq. e
£ RePUdss.andior copjugated peplide,op some 2J0arfign Laereof is.cyglic.

or example, the peptide portion of a peptide and/or conjugated peptide
vehagbe BRidifiéd %o CBRERTEVE 0P HIGreSE\st¥ifBresRIud’ded)., in the

uﬂﬁW£l%n%?ﬁiMB@WI%9%%E@ebw&&f&% m@gl efgféwati@@p%aﬂe
citations to references_on the 10 preparatiqn, of cyclized derivatives, see
SNKE-66R47E2. 12 IR paftide ﬁﬁﬂ%ﬁ‘?/e‘ﬁ? && &F_}’ PEG-E5Njugatsd Cf'pgeptide
higkeassrlinked orisrentleredeapakledoftorosdinkingnbetiwerermolecules.

For.example, the peptide 15 .portion jugated 4 ide
C RBTHER 13 SN e Ch e s horeby Ao formar ™
maptermotdutigedishifidesorithhth b HePRiclecuIBa3. OREVIIEREFESIRA

witHONR L likages (peptide 20-bands)ds saplaced byzpenpeptidyl

linkage. Exemplary non-peptidyl linkages are -CH2-carbamate, )
PSP FCHFHRIRY VShIPHonE: 2 shifiBfsmite BEXR S(ojoNRE
raHea [WHE(@NH=k :CHR:setonslaty aminadantte possibility of

forming complex structures must always be considered; when
it is desired to form simple gtructures such as 1:1
adducts of vehicle and peptide, or to use bivalent
vehicles to form peptide:vehicle:peptide adducts, it will
be beneficial to use predetermined ratios of activated
vehicle and peptide material, predetermined concentrations
thereof and to conduct the resaction under predetermined
conditions {such as duration, temperature, pH etc.) S0 &as
to form a proportion of the described product and then to
separate the described product from the other reaction
products. The reaction conditions, proportiome 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 technicques well known to those skilled in the
art. However, az used in the specification and the

appended claims, the singular forms “a”, “an”, and “the”
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alkylated peptide [-C(O)NRG6- wherein R6 is lower alkyl]. 25 4. The
N-terminal cysteine residue of a a conjugated peptide in X1 may be
substituted with a N-terminal derivative group. Exemplary N-terminal
wdenivatigroups include -NHR1 where RI is monoalkyl. 3Q¥@sz604/634976
2005/042027 PCT/US2004/034976 - 61 Derivatization with bifunctional
agents is useful for cross-,linkjn%ygvehicle-conjugated peptides or their
functional derivatives to a water-insoluble support matrix or to other
macromolecular vehicles. Commonly used cross-linking 5 agents include,

1rRGudelpis(diazoacetyls2phenyletbane, glutgraldehyde car iy

N-hydroxysuccinimide esters, for example, esters with 4-azidosalicylic
ARG HsmBbfETctioiRl inTdEstefS in Ry GsudGnimayF&stsns sbch
veis 3 Be-dithighigtsussiniaidylpro pienateyrans:bifuictiopaba@leimides 10

such as his-N-maleimido-|,8-octane. Derivatizing agents such a
T o RO e AT b o T ate Fd Bele: Shtiatabis™
CQF@WMeQmﬁam@eG@aMe o forpiingrertdsetinkstintthesgreserice of
1dight Alternatively, reactive pater-ingaluble matriees such As £yanagen:

bromide-activated 15 carbohydrates and the reactive substrates described
EhR UEPepataht oS! Bl080 287103800 88 P05 bR a4 sRe art
o4, 929,034 :a86 4, 330144 Ocare-eraplayesifor pErteiy immabilization.

Carbghcytdrate éoli%osaacchagide?:groups may 20 conveniently be attached
specliicatliorn,, an jeli{shy s . . . .

5 Sited that are’ kifoWwn 6 be glycosylation sites in proteins. Generally,
0-linkedh oligosaceliakRsydrcatachaethtooserine- (Sed on jlmeanine (Fhr)
megSidueswhils Njnked olige-sageharides afe. attached dn asparagine

(Asn) residues when they are part 25 of the sequence Asn-Aaa-Ser/Thr,
PONSRDAGERENTBEVARY SNifTFASIE SIRERP pRotiHe. ARBYS HrEfcRasly BHe
i0fdR@sphate buffer with or without organic solvent. The

high solubility of PEGylated peptides and polypeptides and

potential instability of the pyrrolidin-2,5-~dione ring in
water have hampered the application of this method to
large scale production and purification of PEGylated
peptides and proteins. Therefore, we disclogse here a
novel non-aqueous conditions for the conjugation of mPEG-
maleimide with thiol group of peptides and polypeptides
having c¢yvsteine regidues. The noval procegs results in
moderate to high yvields of PEGvlated peptides and
polypeptides and combines the Michael addition and
aminoclyseis into one-pot {Scheme 4). Both conditions
result in direct isolation of PEGvlated peptides and

polyvpeptides through & precipitation.
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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 30 are different. One type of sugar that is
wePImamny,found on both is N-acetylneuraminic acid (referrgg-iq,a5,8iali%s76
WO 2005/042027 PCT/US2004/034976 - 62 acid). Sialic acid is usually
the terminal residue of both N-linked and O-linked oligosaccharides and,
by virtue of its negative chargg, lghéy'confer acidic properties to the
glycosylated conjugated peptide. Such site(s) may be 5 incorporated in
the linker of the vehicle-conjugated peptides of the invention. Such sites
may further be glycosylated by synthetic or semi-synthetic procedures
known in the art. Other possibleswbeifizations include hydroxylation of 10
proline and lysine, phosphorylation of hydroxyl groups of seryl or threonyl
residues, oxidation of the sulfur atom n cysteine, methylation of the
alpha-amindtgrotFs-Bf Chrshines; Qirghrnie, ndf@r’hjs‘;fidm@egidg chains
(Creighton, Proteins: Structure and Molecule Bfbperties, W. H. Freeman
15 & Co., San Francisco, pages 79-86 (1983)). Unless otherwise
disc{%%g herein, the gynthesis of peptides and/or cpnjugated peptides
described herein, ipcluding preparation of appropriate amino acid
derivatives, their activation and coupling to form 20 peptides and methods
or purification of peptides@nd determination jof their purity, are included in
heqsneral. hody-etkRouigdpe of pgptide chemistry, a Yh%o?éﬁty%%’g%
escribed in Hbuben-Weyl ( 19—35;;%9 nischen Ch&miestiov/ol. 16,
arts | & Il, (1974) for solufion phgse 25 synthesis. For synthesis by the
olid phase method, suitable techniques are-also well knpwn in the art,
and |include those described in Merrifield, Chem. Polypeptides, pages
335'3621;3%3‘}5'%‘48’@%% and Panayotis editors) (1973);
3)TBME, rt, 1h

4)Flration, dry, r e e NN
5)Purification g S Y7 NH-Peptide
Hai
0
Peptide
O 8 ﬁ
NH

HaCO(CHCHaO-CHa-NH-GO-CHaGH, —NH
" o

In another embodiment of the process depicted in

Scheme 4, in ceonjunction with any of the above or below
embodiments, methancl (MeOH) may be substituted with a
sclvent comprising one or more of the following sclvents:
methanol, ethanol, isopropyl alcohol, n-propancsl, n-
butanol, dichloromethane (DCM), acstonitrile (AcN),
tetrahydrofuran (THF), dimethylformamide (DMF),
dimethylacetamide (DMAc), and N-methylpvrrolidone (NMP).

In another embodiment of the procegs depicted in

Scheme 4, in conjunction with any of the above or below

erbodiments, TBME may be substituted with a solvent
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Merrifield, J. Am. Chem. Soc., Volume 85, page 2149 30 (1963); Davis et
al., Biochem. Intl., Volume 10, pages 394-414 (1985); Stewart and
Young, Solid Phase Peptide WO 2005/042027 PCT/US2004/034976 - 63

woYiRRsie1969); U.S. Patent No. 3,941,763; Finn et al., The¢0i6i5{3%
edition), Volume 2, pages 105-253 (1976); and Erickson et al., The

Proteins (Third Edition), Volume ZA pages 257-527 (1976). A chemist
skilled in the art of 5 peptide s?nﬁTesTs would be able to synthesize the
described peptides by standard solution methods or by manual or

tic solid phase methods. Solid e _synthesis is the preferr
P s Ty BaSdy Lauies Sy site Preelthn
eldert efféeiVidiesss A0 PIRThrddeticab TOndidsimrpvGentksrThe

present igyeRien-alspyevitesMehads: of Usigpharmaceutigal
compositions of the inventive peptides 15 and/or vehicle-conjugated
SRIhes: e iﬁ%ﬂé%‘@\’iéﬁﬁbﬁ“bF%?eaﬁ%feﬁtfoftiﬁﬁaﬁ‘m%rP%g@%W
erfinsiiding eyt nefdimiied to,) indlamregtory painand asspeiateGhay be
. hy%eralgesia and allodynia). The peptides and/or vehicle-conjug%ted

eSS0 ftheAinTERRGT &S0 R R AHEUFOVAI TG Bg& 502 0 °C -
pipsewenlionor ireatmenthofiotheks painfulcontliionsassosiatedcwithias
mediated by Bl activation, including, but not limited to, thalamic pain

CRAARE, B bRt TBARE S oREn B py O Soptie SHOBK Ca s,

Mdnixetdreaseuiasiand peawascular syadraiees.generahinflanwmatian,can
arthritis, rheumatic 25 diseases, lupus, osteoarthritis, inflammatory bowel

PiSERE ,tﬁ'ﬁla%nﬁto?m%r(ﬁgﬁﬁ%r§’,§nﬂ§ﬁ\%at%ﬁ}5%rE?]s?&lffé‘%lé‘cﬁ?gr

MEHSORIeES; RSOFRSIS, skin-eamplaintsawit sfflosyaatorny  eempeRentscan

b esucr:wct)Jugtwl,c:g::?lrgitia_lstinrflglmmgltor e?%"ée' disease, dermatitis, myositis,
neuniis, co ?agen vascular diseasés, 30 ¢hronic inflammatory conditions,
epithéfiaktisstiecdareage drmaysfunttidincharpes simplixp diabedicin

Séﬁ%ﬁ%pﬂqwﬂﬁﬂﬁoﬂggﬁction with any of the above or below

embodiments, reactlion 2) as depicted in Scheme 4 may be

conducted at a temperature of about 20° to about 60°C.

Preferably, reaction 2) as depicted in Scheme 4 can be

conducted at a temperature of about 30°C to about 50°C.

More preferably, reaction 1} as depicted in Scheme 4 can

ke conducted at a temperature of about 35°C to about 43°C.
Most preferably, reaction 2} ag depicted in Scheme 4 can
be conducted at room temperature.

In ancother embodiment of the process depicted in
Scheme 4, in conjunction with any of the above or below
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 ag depicted in

Scheme 4 is conducted for about 60 minutes.
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WO 2005/042027 PCT/US20041034976 - 64 herpetic neuralgia,
causalgia, sympathetically maintained pain, , deafferentation syndromes,
tension headache, angina, migraine, surgical pain, disturbances of
wiisgeyalmetility at respiratory, genitourinary, gastrointestingt-efassisaiods
regions, wounds, burns, allergic rhinitis, asthma, allergic skin reactions,
pruritis, vitiligo, general gastrointestinal disorders, colitis, gastric
ulceration, duodenal ulcers, or~ vagomotor or allergic rhinitis. The
invention also provides for the use of the 10 peptides and/or
vehicle-conjugated tides of the present_inventign for the, prevention or
treatﬁ?én?%#%%ﬁﬁa é)gs}g?g&ghetﬁitpgiﬁ %%%k %’é?n??osv%efg%géf gogf% Pain
Sdremdralimanp socgigabhpaihppainitdsuiting fedmtdrmpeaizeion orrabseess,
egARRdemyain g diseages JHdCRINALRRIBIIA A (ancer,
chronic alcoholism, stroke, thalamic pain syndrome, diabetes, acquired
PUnnfdee BeABieRey SyharoMmaY (RFD STREULRE AnBX R NTORRI&HRF Yeneral

headacher JRigkaineqsiisierheadachen igedvassulasandaan-ascular
syndromes,, tension,headachegg eral 20 in Ia{%matigg, arthriti%el

SThelmatic difesSBs HsUs: CBstEosRhATY, Rlamniadny BowaT diserders,
enibitahmaioy, eyeddisargersindammatanddounstabic bleeiderdisorders,

rEEOLESRy RED SRS NI RiapITBIRY camponents, sunburn,
carditis, dermatitis, myositis, neuritis, 25 collagen vascular diseases,

chroRilfarhmatone conembriachifimmatory pase afdassochted vt
rdperaligesia- apd;allodynia derrapathicpaigranh asseciated; ve

hyperalgesia and allodynia, diabetic neuropathy pain, causalgia
g %1 ot

REHCENhaliRERet Faifl- 36 Uehfrersish Synaiines Rhmas -
Tipdlergic thinitis; ce pithelisd tisswe damageiofdysfuntitorERRrpes simpless
usvr\!r(l)gZ%%Sr:/a4%9%%_e%c£g!psrzo%oéég%%%7%Létq'?ods well known by those
skilled in the art of peptide synthesis. Partially
protected peptides suitable for this application may be
prepared using orthogonal protecting strategies well known
to persons skilled in the art of peptide synthesis. An
illustration of the synthesis of and conjugation of a
partially protected peptide antagonist of the bradykinin
Bl receptor is depicted in Scheme 5. 2Analogs in which
zide chain amines serve ag sites of conjugation may be

prepared from readily available orthagonally protected

basic amine acids..
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post-herpetic neuralgia, disturbances of visceral motility at respiratory,
genitourinary, gastrointestinal or vascular regions, wounds, burns, allergic
skin reactions, pruritis, vitiligo, general gastrointestinal disorders, 5 colitis,
wgastritaleération, duodenal ulcers, and bronchial disorder&CABEBRA#GHP,76
the present invention also relates to the use of one or more of the
peptides and/or vehicle-conjugateg peptides of the present invention in
the manufacture of a 10 medicament for the treatment of a disorder such
as acute pain, dental pain, back pain, lower back pain, pain from trauma,
surgical pain, pain resulting from amputation or abscess, causalgia,
demyelinating diseases, trigeminal neuralgia, cancer, chronic alcoholism,
stroke, thalamic pain syndrome, 15 diabetes, acquired immune deficiency
syndrome ("AIDS"), toxins and chés®@merapy, general headache,
migraine, cluster headache, mixed-vascular and non-vascular
syndromes tenS|on headache, general inflammation, arthritis, rheumatic

BOd|s SES,: % osteoarthritigydpflammatory | disorders, 20
Infl m eqhwmi@g&nﬂaﬁwmator O % bladder disorders,
psoriggis, s At Eccmlmld ofﬁp ents, sunburn,

carditis, deﬁnatltls myosb*ls neuritrs, coﬁa@n ascular diseases, chronic
inflammatory conditions, inflammatory pain and ciated hyperalgesia
and allodynia, 25 neuropathic pain and associated hyperalgesia and
allodynia, diabetic neuropathy pain, cdusaigiagsyprwatheticallys.-Aa, -AAz-OH
maintained pain, deafferentation syndrpmesy.asphinias allergic rhinitis,
epithelial tissue damage or dysfisgaction, herpes simplex, post-herpetic
neuralgia, disturbances ofVisceral 30 motility at respiratory, genitourinary,
gastrointestinal or vasgular'f -AchinddsBaerdAtehdicidldrt
reactions, WO 2005/0420?7 T/US2004/034976 - 66 pruritis, vitiligo,

general gastromtestlnal dISOI’d B %glitis, gastric ulceration, duodenal

CH,CH,CH,CHO, [ 1. PEG-X
~CHyCHLCO--NHS, - 2.H

CH,CH,OCO,-NHS, or
~CHACH,OC O -4 -nitrophenyl

NHs ‘
9]
PEG—Y N SNHArg-AAL-AAsAAe-ART-AA ARG -Ah-OH
0
Se
NH,

Partially protected forms of Bl antagonist peptides
guch as those listed in Table 3 (SEQ ID N08:5-60) may be
conjugated to PEG moleties 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-butyvlcarbamoyl (Boc) moleties and
the resulting peptides are reacted with any of the
previously described PEG aldehydes in an organics solvents
such as 1,2-dichlorocethane (DCE), N,N-dimethyl

formamide (DMF) or mixtures thereof. The formation of the
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disorders. As used

herein, "treatment” or "treating" is an approach 5 for

obtaining beneficial or desired clinical results. For purposes of this
invention, beneficial or desired clinical results include, but are not limited
wiP28895nore of the following: improvement or alleviationpefrary@spestre
of pain and/or inflammation, including acute, chronic, inflammatory, 10
neuropathic, or post-surgical pain. For, purposes of this invention,
beneficial or desired clinical resuft€ iriclude, but are not limited to, one or
more of the following: including lessening severity, alleviation of one or

. more symptoms_associated with pain and/or inflammation including a
15£ﬁﬁﬁ?é£%§?nﬁ?%? %céhéi% eg1 W@E a%%%%ﬁog r@’a

=)

Ha £
Aa/Srnflammiation as Shortening duration of

adraia aaciogndammationmrgkéor eslutdpadf fainsebsitiviiyorsieves.

ensation). Such pharmaceutical compositions or.m %i ments may be
A PR R E A By A2 2h0 H AP R OTAT BuRanAny? S0 Ragar | e

rém@d‘enmaimimﬂwérﬁomé_@@@rﬁimis@aﬁmd&ﬁ yepreral £ thie-Hvention
oSICoMRassespharmaceytical composifions  comRUSAY effectyg.amounts

of at least one peptide and/or at least one vehicle-conjugated peptide of

CYREMRRSIRIB

ounts effective to prevent, ameliorate, or abolish pain

or 25rany: e the-etherwaedigaheonditiens prrdded: Beraip) togetham with

pharmaceutically acceptable diluents, excipien reservatives
SSfiilizers B ‘i’é’rﬁ@fg‘?gﬁﬁﬂ/a‘ﬁ%%naﬁ 8§rr§?§? S%g&vgo%rpolgl T
enbelddesituentsrebvariouss buffeh coateritde by, TisHStadetadptides
osphaje), pH and 30 ionic strength; additives such as detergents and.
séghﬂg . J Ba o) ucte%ﬁkﬁmaysg%%ﬁgﬁ%,re o% éboﬁ% Eg C

Zing agents

a]s} .
G TWeen anti-oxidants (e.g.,

£ WEL2005/049027 BedAdS2004/0348 6+ + &l aseOHbiCagid, isortiym

metabisulfite), pre
PERHARS ROLRERLS
bdNt@cpalictiatepre

More preferably,

peptides such as

conducted at a t

ervatives (e.g.,. Thimerosol, benzy] alc Fﬁ%‘and

28 TR IR M EbHo0r Ao P e AR
paratinnsrefiolvmericamhicte-Tomjugatedhout 50°C,
reactions with partially protected

5c as depicted in Scheme £ can be

emperature of about 35°C to about 45°C.

Most reactions with partially protected peptides such as

o asz depicted in Scheme 5 can be conducted at room

temperature.
In anocother

Scheme 5, amine

embodiment of the process depicted in

side chains of the partially protected

peptides 5¢ are masked by tert-butylcarbamoyl (Boc)

moleties and the

resulting peptides are reacted with any

of the previously described PEG N-hydroxysuccinimide or p-

nitrophenyl este

r PEG reagents in an organics sclvents

guch as 1,2-dichlorosthane(DCE), N,N-dimethyl

formamide (DMF) ,

dichloromethane, N-methylpyrolidine (NMP)

or mixtures thereof. Activated PEG esters may be either

monofunctional o

r 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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5 peptides such as polylactic acid, polyglycolic acid, etc. or into
liposomes. Hyaluronic acid may also be used, and this may have the
effect of promoting sustained duration in the circulation. Such

woomBesttions may further influence the physical state, stabplity;rede od3ge 76
vivo release, and rate 10 of in vivo clearance of the vehicle-conjugated
peptides of the present invention. See, for example, Remington's
Pharmaceutical Sciences, 18th é&iti?)n., Mack Publishing Co., Easton,

PA, pages 1435-1712 (1990), which is herein incorporated by reference.

- L 0e compositions may, be prepared 15 in liquid farm. or,as.3 gued.poyder
SUCh as Iyopﬁﬁlzed orm). ﬁn& ntable sustainéd release formulations are

nigsopbentehesinasd walgeirm ke FSFdaton s Wit Hoslge forms.

prapiiemplated forusaeren are 20-embsolid dosagedarms, which are
described generally in Chapter 89 of Remington's Pharmaceutjcal
ScieHeesRbGRE, IR HREIh bR R Fe ?éjnlccéF%%)Iinndosage
sciesms include tableisrapsitesy pills, sroches ortezerigess cachéslony
ellets. Also, liposomal or 25 proteinoid e sulati b
TR e BRSO bor o 10 Ao s pratenc
suBicrespberessepoeeddindhSt Patent Mo £4888:673)r¢ipdsorhant 20°C
encapsulation may be used, and the liposomes ma ’fe derivati ed4with
AR PO iorE (SR TR SRATDIG BT S=PAteH NG K013 E56) A
hdgseriptiografipossiblelzsalid dasagieforrkyis ghvertiniChapter 10 of
Marshall, K., WO 2005/042027 PCT, 004/0349 ; r
p%ﬁ&r%ﬁé’e ?f:%?% i%j(? b?%jgéu%gnéﬁ? §n é'C:()gl'é} F%%oggg %%gg,%%rein
sdreaposategd by eeferenkec tedjeneral, teeernaiiation ol Fetode 30°C to

vehicle-%onjugated peptide of the invention, as well as iqgrt iggg%diﬁg%sr%
akpwieh G Farhrot&@ontagainstiie SehRfidhenvirdhinien and feléase
+ Ofdhewvehicleepajugated peptide #r#ie yintestine:ions with

partially protected peptides such as 53¢ as depicted in

ccheme 5 can be conducted at a temperature of about 35°C to

about 45°C with reaction times ranging from about 1 to
about 5 days. Most reactions with partially protected
peptides such as 5¢ as depicted in Scheme 5 can be
conducted at room temperature with reaction times ranging
from about 1 to about 4 days.

T another embodiment of the process depicted 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 €0°C. This reaction
may be performed in a compatible solvent gsuch as
dichloromethane using between about 5% rrifluorcacetic
acid (TFA} and 50% TFA by volume. Preferably, the acid

mediated protecting group removal as depicted in Scheme B

can be conducted at a temperature of about 0°C to about
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Also specifically contemplated are oral dosage forms of the inventive
peptides and/or vehicle-conjugated 10 peptides themselves. In this
regard, if necessary, the peptides and/or vehicle-conjugated peptides
whawbesshemically modified so that oral delivery is efficaciqigse gt igoateQo7s
possible to use a salt of a modified aliphatic amino acid, such as sodium
N-(8-[2-hydroxybenzoyl] amino) 15 caprylate (SNAC), as a carrier to
enhance absorption of the vemcﬁeicdnjugated peptides of the invention.
See U.S. Patent No. 5,792,451, entitled "Oral Drug Delivery Composition
and Methods". The peptides and/or vehicle-conjugated peptides of 20 the
40ientisheanaeieldded® HEIBImAaRTORHES fife RuSartictidtss in
prbe doun of granules orpeliets ef-aPyticle-size Apoyt-one ridineter Hie
formulation of _the material for capsule administration c{_f)uld alsotbe as
GRS SThE e S8B PGS B SVER A abTets I8 Tha uee ©
agbarapeuticeoulddie: prepared ineoraperssians Celorants.and flakoring.
agents may, allé%ga included. For example, the peptide and/or, :
O, eFiE iy ated peptidBSsPaRy derivative THerest fay e fotfuiste
ndduelrad hyrdipesomecorminipspherevericapsutaiony aad then $uitkere306
contained withi dib duct, a refti everage
T e by o
VECTR)SP0G4/034976me6920f/e may dilute or increase the volume of the
peptide andioryvehigle-coniuaated peptideof dhe vendipnyvithanninert
material. These diluents could include carbohydrates, especially,
STHEATIO1; aHcOSE ] HRfchls BHEGIGERY cRitulosE, 80¢ro8e Shnodfed’
erfiexransrang, staieh pCedtairt: mobdardiesaltsariay alsirbemnsed asHfillers,
including calcium Uinhosphale, fpagnesium garponaig,and sodium
P'éhioride. Some commercia ly available diluents are Fast-Flo, Emdex,
CISFTMECIEeRHEMcbmpresshndgRvicsiromatography or membrane

dialysis. More preferably, a combination of two or more
of the above mentioned purification technigues may be used
gither in combination or segquentially to afford purified
conjugates of the present invention.

In another embodiment of the process depicted in
Scheme 5, in conjunction with any of the above or below
embodiments, the purification method may be conducted more

than once.

Derivatives. Also contemplated herein are derivatives of

the peptides and/or conjugated peptides of the present
invention. 8Such derivatives may further improve the
solubility, absorption, bioclogical 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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10 Disintegrants may be included in the formulation of the therapeutic into
a solid dosage form. Materials used as disintegrants include, but are not
limited to, starch, including the commercially available disintegrant based

w8 siaeh; Explotab. Sodium starch glycolate, Amberlite, 158egiti#h4/034976
carboxymethylcellulose, ultramylopectin, sodium alginate, gelatin, orange

peel, acid carboxymethyl cellulose, natural sponge and bentonite may
also be used. Another form ofth Odié’integrants are the insoluble cationic
exchange resins. Powdered gums may be used as 20 disintegrants and

oS phdet, angibese capnelirle. POWISIRT SIS, UGS A0RL: ARV,

orjtragacan . Alginic "acid and its sodium salt are also useful as

widisintegrants. Binders may be used to hold the components of the
pharmaceutical composition together to form a hard tablet, 25 and they

include materials from natural groducts such as acacia, tragacanth, starch

and gelatif OtRSRACRECCRIRY GMIBEPHIE) RIRFCEH U@
pangh sarbhmareethyl gelbilose CMGlo P olnday pyrratidengedMR)xand

hydroxypropylmethyl,cellulose, (HPMC).could both 30.be.used in alcoholic
SRS Gral TS e ol Ao e (HESTnBasA e T B8
ARG TALS2004/634876 n- THoARaNticietionaltagert may béuseluded in the

sformulation 19 Arevantsticking duing, the formulating progesss {ubricants
may be used as a layer between the therapeutic and the die wall, and
bandsd eamdrdale, biios afé FRERPMREE: SREAERTEInSdMRSts

prBagResiup, apd Galeium:saltapeolyietafluaroetdene (BF i) 7lipuid
paraffin, vegetable oils and waxes. Soluble lubricants may also be used
such as sodium lauryl sulfate, magnesium lauryl sulfate, polyethylene
glycdt of vatrieupapaiédalaadd Aweights, Cdrbewex 4000-and H088-ed

p%@fgés Ehsatc@g’gélwgﬁcfcveedth&ﬂ%v& pé%%%rgggc?fcapable of cross-
linking between molecules. For example, the peptide
portion of a conjugated peptide may be modified to contain
one Cys residue and thereby is able to form an

intermolecular disulfide bond with a like molecule.

3, One or more peptidyl [~-C(O)NR-] linkages (peptide
bonds) ig replaced by a non-peptidyl linkage. Exemplary
non-peptidyl linkages are -CHz-carbamate
[~CH,-0OC{0O)NR-1, phosphonate, -CHz-sulfonamide [~CHz-
S{0},NR-~], urea [-NHC(O)NH-], -CH;-secondary amine, and
alkylated peptids [-C({O)NR®~ wherein R® is lower alkyll.

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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the vehicle-conjugated peptide during formulation and to aid
rearrangement during compression might be added. Such glidants may
include starch, talc, pyrogenic silica and 15 hydrated silicoaluminate. To

walsheligseldtion of the peptide and/or vehicle- conjugated peptgg: @futiiRiz4976
invention into the aqueous environment, a surfactant might be added as a

wetting agent. Such surfactants may include anionic detergents 20 such
as sodium lauryl sulfate, dioctyl sodlium sulfosuccinate and dioctyl sodium
sulfonate. Cationic detergents may be used and can include
benzalkonium, chloride or benzethonium chloyride. The list of %otggéifl for

nonioAit-dateroahts arthay betinthidetihine 2SFmRutfion”

as
crsuyrfactamisiarg |lalronvatrogbé400ngjolyexydl0 ateardesy potyotyethylene

te stor.Qil 10, .50 an ly st - '
N Coiuate A0 20 S ‘a0t D, SLcrose Tt Ao ey Cor s e ©
Loath rarb 88 Frethy L esliiiese vEHESE SErfactaftidmialitbéfrberit 305N theking

adermylationsither alone or asa mikyes i differept ratipssMQy 1 echane,

2005/042027 PCT/US2004/034976 - 71 Additives may also be mclu}c_ied
SR YRE TGN 10 CRIE e HEREITHE Pepass andfdt” Sxempie:
eatehiclewebajughtad 1 peptdd. AAdditves: pdteritiathphafingthispedperty
iﬂ@&?ﬁ%ﬁ’é‘%&f‘ﬂ?@ S&Edéﬁ Séi‘%%@éci%i‘ﬁ%% e@%ﬁ?&g @s%%h““"%e'ﬁrha?“d-

and linolenic acid. Controlled release formulation m_ay e dgswa e. e_ X
dipaptideisndivevéhitiel Sonjpranddpaptide ofithe inVEnHGT ipagbanaleimices
sdpeorporated intoan inert matiix which peemits yelease-by eitherdiffysionscn

or leaching mechanisms, for 10 example, gums. Slowly deggnerapfr;g
= BRICEE dy Ay BE intBRorated s e fathRatti P eRaipfel ¢ Photo-
aclginates D& polysacebaridessAnbther daren ofponirolied Felaasegof the
cxpc? st']qgn%cnsd /grrlv%@glep_%%n g gteedo%ee.t:}.%%gf.theAl ternatively, reactive
water-insoluble matrices such as cyanogen bromide-activated
carbohydrates and the reactive substrates described in U.S.
Patent Nos. 3,969,287; 3,681,016,; 4,19%,128; 4,247,04%2;
4,229,537; and 4,330,440 are emploved for protein
immobilization.

Carbohydrate (oligosaccharide) groups may

conveniently be attached to gites that are known to be
glycosylation sites im proteins. Generally, O-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-haa-Ser/Thr, where Aaz can be any
amino acid except proline. Aaa ig preferably one cf the
nineteen naturally occurring amine acide 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 gugar that is commcnly found

on both is N-acetylneuraminic acid (referred to as sialic
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invention is by a method based on the Oros therapeutic 15 system (Alza
Corp.), i.e., the drug is enclosed in a semipermeable membrane which
allows water to enter and push drug out through a single small opening

wHUgst Qsmotic effects. Some enteric coatings also have a @alaxeshswoza976
release effect. 20 Pulmonary delivery forms. Also contemplated herein is

pulmonary delivery of a pharmaceutical composition in accordance with
the invention. The peptide and7015%/eﬁicle-conjugated peptide (or
derivatives thereof) is 25 delivered to the lungs of a mammal while
inhaling and. traverses across the lung epithelial lining to the blood .
i b e s S e
bothiat Fayibéad|paidnGhisirigadd dicdlodes sAdibbetdissPlraytha ey irtue

ofvg@g“hégaﬁg%%5§%é¥ﬁ%$o&é§9QBﬁ¥E?‘%éﬂdﬂ@eﬂyﬂbérties To

Pharmaceutics, Volume 63, pages 135-144 (1990) (leuprolide acetate);
CISr FHET REWO D057042 057 PEST RSZ0EAF034F 2 72 B (§) may be

1eardiovasceRharmasel. 1 Valkure I8 (sHppi2h i9143d46:(198%%a

endqthelin-1); Hubpard et al., Annals _Int. Med., Volume 3, pages 206-12
PR SURF T B STH et B e ST B p2ges
g 11iAET 146 & 19895 tal yireteinase); Lsvieinet @b tAerqsotizatin of
wotein t‘,gﬂgca§¥mp. Resp. Drug Delivery Il, Keystone, Colorado (1990)
(recombinant human growth hormone); Debs et al., J. Immunol., Volume

140, Pedees 8253088 (1996) Hrrerioron-y- BAGHEMoRHEERISIE ficteFapt
prad HeS Ratent; 40-MNo. $284,006-(aranuloeytercolony stipnulating.factery.

Contemplated for use in the practice qf the,inventié)n are a wide range of

SShEch&icAFIRAGES dESIhBATEr 1R StimbRn dellvety B tathpalbite
irprogyets; ingludiag il andidimised thaehllizers ameteredmogesinbélers,

lygsn:igin]és, pgyrvéjgrrl:iirﬁheqlerasﬁ }Icq_j ‘%g‘g@ﬁ?g%mgﬁéo él?l%%%s (Creighton,
Proteins: Structure and Molecule Properties, W. H. Freeman
& Co., San PFrancisco, 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 scolid phase method,
suitable technigues are also well known in the art, and
include those described in Merrifield, Chem. Polypeptides,
pages 335-361 (Katsoyvannis 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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skilled in the art. Some specific examples of commercially available
devices suitable for the practice of the invention are the Ultravent
nebulizer, manufactured by Mallinckrodt, Inc., St. Louis, Missouri; the

Wég@ggydi%@,nebulizer, manufactured by Marquest Medical P}r@g}{%tﬁmmswm

Englewood, Colorado; the Ventolin metered dose inhaler, manufactured
25 All such devices require the use of formulations suitable for the
Tispertic:tai the typd otdevicerempinyedrand mayeigesiveBD-HR3USE BT & ;
ition to diluents, excipients adjuvants and/or carriers useful i
p&Ompesitions include crbohydeales SUCHAS wHFelalese maanitol, xylitol,
masuitectantsanayheiseds PEG may be useth@ien apsst fmpitatise in
pdpidsed sechasen abuffer formbtaibhent avgiionsthe use of
PHERIAZBE Ca e BPtitrasarictype, will typically comprise the

by Glaxo Inc., Research Triangle Park, North Carolina; and the Spinhaler
dispensing of the herein described peptides % d/or vehicle;conju%aéeld
: 76
In
sucrose, lactose, and sorbitol. Other ingredients for use in_formulations
svedzing he beptge). Dexiians 10, sych as cyelodextiap, bile 2gis., o
liposomes, microcapsules or microspheres, inclusion complexes, or other
decribd peptide and/or vehicle-conjugated peptide

powder inhaler, manufactured -b$ ¥isons Corp., Bedford, Massachusetts.
SRR and/3P Hebrivatives fiérabr *RypicaiR/ sadR formidEtios
an?d??%@é? eoRroé’gei'l'%'it.Waﬁ{éa'p@o‘é’%ﬁgo?&“ﬁo 75%?1&%%?904/5)?
2 thergms FatmatéutiédRFaccefiabkesdwiersior thesk sulienanyt of
d4fiay ‘TeRiRBPPES DEBES PSP ehd BOPE “RaftfarorSyrifiet’
u ulosé derivativesS may ‘afso be used. Amirio acids may
types‘o 1% .arie'rs contemplated. Formulations suitable for use with a

In General. The present invention also provides methods
of using pharmaceutical compositions of the inventive peptides
and/or vehicle-conijugated peptides, e.g., in the prevention or
treatment of inflammation and pain (including, but not limited
to, inflammatory pain and associated hyperalgesia and
allodynia). The peptides and/or vehiciewconjugated peptides
of the invention alsc have therapeutic value for the
prevention or treatment of other painful conditions associated
with or mediated by Bl asctivation, including, but not limited
to, thalamic pain syndrome, diabetes, toxins and chemcotherapy,
septic shock, arthritis, mixed-vascular and non-vascular
syndromes, general inflammation, arthritis, rheumatic
diseases, lupus, ostecarthritis, inflammatory bowel disorders,
inflammatory eyve 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

dysfunciion, herpes simplex, diabetic neuropathy pain, post-



dissolved in water at a concentration of about 0.1 to 25 20 milligrams (mg)
of biologically active agent per milliliter (ml) of solution. The formulation
may also include a buffer and a simple sugar (e.g., for peptide

walailiz@dion and regulation of osmotic pressure). The nebuligefisoo4/034976
formulation may also contain a surfactant, to 25 reduce or prevent surface

induced aggregation of the protein caused by atomization of the solution
in forming the aerosol. Formufatiohsfor use with a metered-dose inhaler
device will generally comprise a finely divided powder 30 containing the

SEB LA A HE Lt oF £ 176 FO0SI0R 087 PGSO DT s
patifactadted: hesprepebantonay pedamyresnverdiosabrmatsridd enployed fora
mj;g%ufr@?ssu%%gi S ehiproluarocaiion. anydochloalliarogation a, o«

uorocarbon, or a hydrocarbon, including 5 trichlorofluoromethane,
refichlopdditiiorcrrathaaer Hichoroterafirsroeintiot add ox vascular

rdot dn2-telraiiuoroethans, :or combinationsrthersof sSuikahlasufagtantsgic
include sorbitan trioleate and soya lecithin. Oleic aci ma%ﬁ_ﬂalso be useful 1
slgkin SEAECERT 510 Borhulations for disiEnsing s pdtier fiaies =2
doevierwil carmprise &, fingly divided: Hog pewiden , cahtaidépthedesoribecor
eptides and/or vehicle: conjugated peptides and may also include a
V%%‘ﬁ%ﬁig:%“ge%{ %E%ﬁ%%ﬁgctgég? é%rjblgtbl, sucrose, mannitol, trehalose, 15
or xyWiot il armurtowhids fadiitaeidispefsal of tive WoRvder fidH: the
pdBVICE: -9 3040 A0 hy weight, of the darpulationNasal delwesy-lyems:

asal delivery of the peptide 20 and/or vehicle-conjugated peptides is

inyenedfrntsed SNRES TR afSwETRE TEE8 LS of Be pépide ™

AEREQr pain, back pain, lower back pain, pain from trauma,
surgical pain, pain resulting from amputation or abscess,
causalgia, demyelinating diseases, trigeminal neuralgia,
cancer, chronic alcoholism, stroke, thalamic pain
syndrome, diabetes, acguired immune deficlency syndrome
(*AIDS"), toxins and chemotherapy, general headache,
migraine, cluster headache, mixed-vascular and non-
vascular syndromes, tension headache, general
inflammation, arthritis, rheumatic diseases, lupus,
osteoarthritig, inflammatory bowel disorders, inflammatory
eve disorders, inflammatory or unstable bladder disorders,
psoriagis, skin complaints with inflammatory components,
sunburn, carditis, dermatitis, myositis, neuritis,
collagen wvascular 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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vehicle-conjugated peptides of the invention to the blood stream directly
after administering the therapeutic product to the nose, without the
necessity for deposition 25 of the product in the lung. Formulations for

WR2985/(delR7ery include those with dextran or cyclodextran. BETAEeAP4a34976
transport across other mucous membranes is also contemplated. 30
Pump delivery. In certain embgdig%erlts of the present invention, localized
delivery of the peptides and/or WO 2005/042027 PCT/US2004/034976 -
75 conjugated peptides of the present invention is contemplated for

pdRaling-Qlpreventing Bl medigied: disorderss One methed-af lagakizad cy
delivery contemplated Dby the invention is injection of the a%ent at a local

2 t5ifeS BRANAIRRhe ERfEht ALkt HHOhe SRS Tori5EaT et déiivery
vapelulles insetitigea catheiesio Biteeithe=drugis) to tisé tesired chadysite,
and. using a .t impel a drug(s)._through the ¢ ter, . I worn
P rﬁé%pﬂusrﬁpg%%é With afl 107in ?}ngﬁ? ?L"rﬁp arrlft:ee cat hljée'lferEL altr@egv%el %c’)wn
cabihése sidlfddircthelarervstamothdraiiahed farlioedkzedddivery

prBeludes rimplaptable drug delivery devices. Implantable pumps have
been developed to address the disadvantages of techniques 15 that use

exteRFPEMTARY catfidtePS5Steiis AreVaetwel Bridien To oS skifed e
udB the agh dmplantable dragrHeliveryipimars aftan dacluda bobsendairifogated

storing the drug, an injection port to enable injection of fresh dru
BTG s o TRl o S g g 1o 2L SR e $he
mgésepninandoptivnalleccdtnetey fof delidésng der dawrto Bfe @esife] pain,

adile, Preferted ﬂyméégaaﬁ,davémin&w@, it Are pot limited 1o e s,
Duros implant (Alza Corporation, Mountain View, CA), the SynchroMed |
SWIILRFRdSIBA SYsORLMERFoHiE R, from amputation or abscess,

causalgia, demvelinating diseases, trigeminal neuralgia,
cancer, chronic alcoholism, stroke, thalamic pain syndrome,
diabetes, acguired immune deficiency syndrome (*AIDS"), toxins
and chemotherapy, general headache, migraine, cluster
headache, mixed-vascular and non-vascular syndromes, tension
headache, general inflammation, arthritis, rheumatic diseases,
lupus, ostecarthritis, inflammatory bowel disorders,
inflammatory eve 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 hyperalgesis and allodynia,
neuropathic pain and associated hyperalgesia and allodynia,
diabetic neuropathy pain, causalgia, sympathetically
maintained pain, deafferentation syndromes, asthma, allergic
rhinitis, epithelial tissue damage cr dysfunction, herpes
simplex, post-herpetic neuralgila, disturbances of visceral
motility at respiratory, genitourinary, gastrointestinal or

vascular regions, wounds, burng, allergic skin reactions,
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25 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

wipsmeladians previously 30 mentioned hereinabove and/or kpemistaddsa97s
skilled artisan. WO 2005/042027 PCT/US2004/034976 - 76 Dosages.
Effective dosages of the peptides and/or conjugated peptides of the
invention to be administered may’Be “determined through procedures well
known to those in the art which address such parameters as biological
half-life, 5 bioavailability, and toxicity. In preferred embodiments,.an

O aTVE dOShgE randl (& BUTEInGA By oo Skl T i An”GaRG data

cdidrh¥eutige it vitro aid ervivicstudidsadethahowrrrrthosarskilledonahéal

a4 Fe.example, in vitro cell culture assays, such as the exemplary
assays described in 10 Example 6 below will provide data from which one

skill®Fin#fs aRaha) teadify g8ERF e tHRFmeshaRkRery orBniaRsRach
iICrermpanrifedivercencentmiondEG) «f the 1paptide erthelcenjugaiet

eptide necessary tg block some amount of, B1 induced activity (e.q.
o GRS or S0, ICO0F 15 RaptGPNAIE-i08s Ean 6A BB SRAE

68 Ban Tién be seled A
y
ranelskillgchirithite arbusingyEharmacbkinetieddta frornenerommore foutines

= SIYRL R9CelE, 2GR RS Re AxeAIan: BIARAGAKIES CaBARSEDeLa ir
In Example 9, below, so that a minimum plasma concentration (Cmmn) of
anfid Pepiaé isBpdined wHith 1416408 BV SwceedE Tt the déte REY

n@g ke dosage rraimaniiyolved ip=a methed:fortiepting she nvatved
. disease or disorder will be determined by eattenldin ghﬁicianﬁ tude . but
In¥Rideting vESUS: FAGorS WHIH miodity e 2th8n of Tiarapeutic agents,

amstichats Iheagedcanditionsbody meighto Sexlaaddiéf ofthegpationt 1281 ing

148 Sgvauty OfJQ%C»:%Pdité%%%@%é&%??gfti@ge%9"%@&”@9&%@%

other clintcal factors Genera ly, the daily regimen should be in the range
a9$ac0-40600vhicrogris anc/or inflammation including any aspect
of pain and/or inflammation (such as shortening duration of
pain and/or inflammation, and/or reduction of pain sensitivity
or sensation}.

Such pharmaceutical compositions or medicaments may be
for administration by injection, or for oral, pulmonary,
nasal, transdermal or other forms of administration. In
general, the invention encompasses pharmaceutical compositions
comprising effective amounts of at least one peptide and/or at
least one wvehicle-coniugated 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
puffer content {(e.g., Tris-HCl, acetate, phosphate), pH and
ionic strength; additives such as detergents and sclubilizing

agents (e.g., Tween B0, Polysorbate 80}, anti~oxidants (e.g.,
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(g) of the peptide and/or vehicle-conjugated peptide per kilogram (kg) of
body weight, preferably 1.0-1000 pg per 30 kilogram of body weight, and
most preferably 1.0-150 g per kilogram of body weight. WO 2005/042027
wBCad$8904/034976 - 77 Combination Therapy. In anotheraspaot/the 76
present invention includes a method for treating (or, in other
embodiments, preventing) pain apd/or inflammation, or any condition or
disorder associated with B1 activation, 5 comprising administering an
amount of peptide and/or conjugated peptide of the present invention and

ahamouNt of an NSAID, Theterm, NSADLJefers fa anqnsigraidal ang- |

inflammatory compound. The relative amounts and ratios of peptide
THHAEEOMSEan R 6ok Rite8 Peb B A RAgFHisCa st RONBARS ni&y Fary.
1d85o8e embadiments, enoughitheReptide(Ynhantiorsoenjiigatedo

peptide(s) will be administered so as to _allow redugtiorlgithe norm%Ie

Pofose RIBTERGTEF 16 8frelt (RS s34 dEgred orpain or inflamma |on.
paamekizratiencin sompoeépibockiments; efpughbf@lpeptidefspand/orete. oz
. ] 5 _pepti .pre ' ti il inist i
SEOSRL AR PIOR(D LR cseTL THEptan 1 o e 9
masarie vegidteoRAIRGT inflaRFaaesH B ciB RIS AYEasiaibutboshe

cAtdeastaboyt 1086, leashakaut:20%., abjeast:about 300 1aldaast about
40%, at least about 50%, at 20 least about 60%, at least about 70% % rate
€

PHYSSHbbLE 8BS, 0k Ridist Bhout 8556, b ibre” THis FENTABR Ay
ofeflected i telmsmiraraoutit atminisieied at agiveryadministatiddandior the
amount administered over gi\éecpvp 5!—.%% igm duced frequency). 25
PI5%h0 ejingrs%%s%%,catﬁé in%ee%t’lon pFov%Ides. %etﬁoeéqg %)r %eﬁhancing NSAID
Plpammar lahdRation tesstarent EBRTpritHg: ‘deimninidtesdy Brldieivey Co. .
sA0QLNt ofan NSAR inconjundtion, wathoan effective amount of At least
_one peptide and/or at least one conjugated peptide of the present
ingwemoreaed by reference. he compositions may be prepared
in ligquid form, or as & dried powder {such as lycphilized
form). Implantable sustained release formulations are also

contemplated, as are transdermal formulations.

Oral dosage forms. Contemplated for use herein are

oral sclid deosage forms, which are described generally in
Chapter 89 of Remington's Pharmaceutical Sciences, above,
which is herein incorporated by reference. Solid dosage
forms include tablets, capsules, pills, troches 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 wvarious polyvmers {(see, for example,
U.S5. Patent No. 5,013,556). & description of possible

solid dosage forms is given in Chapter 10 of Marshall, X.,
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30 used herein, "administration in conjunction” is also meant to
encompass any circumstance wherein an NSAID and a peptide WO
2005/042027 PCTIUS20041034976 - 78 and/or conjugated peptide of

wihepessRt invention are administered in an effective amowgtigaios/o34976
individual. "Administration in conjunction”, as used herein, comprises

simultaneous administration and%o% administration at different 5 times.
Administration in conjunction also encompasses administration as a
co-formulation (i.e., the peptide and/or conjugated peptide of the present

ndAYeRtion,and NSAID are presents(combined) indhe,same gamposition)

and/or administration as separate coimpositions. It is understood 10 that

Rhpégreplitid(S) landisr eanjugatst pepRdas) b thee prESEftSnverttion and
gealdeast ona b SAIDcan:be administeradt. at differeptgasing freguengiesea

and/ar intervals. For example, a conjugated peptide of the present

PSRVeftiorPmay e Hiffist8Red Geekf: wHitt arRSAIDEHTHe ==s
witidrhinistered more dbdtequerntly. dus imsiersfhedshattherpeptidetshment

a aém'r’%& &QQQ%&E%RSF)%%%@Pélg%ﬁﬁ%ﬁgté%"%“é@&%d fhe NSAID can
e administéred using the same route of administration or different routes
irgfestmipistration, and that different dosing regimens may change over the

coursg of,administration(s). 20Admipistiatignanay sven hehefore tha-ns

onset of pain or inflammation. Therefore, in another aspect, the jnvention
orobRies HEHoHE ToPFRELIAG SreRRICITY intRieHTe ST PalitdiySahd/or
pdieldyiag the davelopsiant arprogiessienatdain andirdstammaticinsn

an individual,.said methods 25 comprising.administering an effective
pe&%&% it of é—fngsrt %%hlp%p?ia%oarﬁé%?gfé?iea%figﬁ% c%%ﬁﬁj%%ﬁ/e(%} %eptide of
chbejreddnt invéhfiordn sonjuretionwwith dreffeetive amatiitiofa least -

rONENSALR. Bych methods include teealingr preysRtng aay RainraNd/ar

inflammation of any etiology, including pain 30 and/or inflammation where

ahEUsBGi AN NIAIDAE gereramy PrdSerived SHePmBaiRart gene)

cé%$§@§ﬂ@r9§ﬁﬂﬁgﬁﬂas a carrier to enhance absorption of
the vehicle~conjugated peptides of the invention. See
U.8. Patent Noc. 5,792,451, entitled “Oral Drug Delivery
Composition and Methods”.

The peptides and/or vehicle-conjugated peptides of
the invention can be inciuded in the formulation as fine
multi-particulates in the form of granules or pellets of a
particle size about one millimeter. The formulation of
the material for capsule administration could aliso be as a
powder, as lightly compressed plugs, or even as tablets.
The therapeutic could be prepared by compressiomn.

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 refirigerated

beverage containing colorants and flavoring agents.
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WO 2005/042027 PCT/JS2004/034976 - 79 preventing any condition or
disorder previously mentioned hereinabove or hereinbelow as being
mediated by or associated with Bl activation. In some embodiments, the

whBainandier inflammation is post-surgical pain. In some empggiesisoihes
5 pain and/or inflammation is associated with burns or wounds. In other

embodiments, the pain and/or inflammation is associated with rheumatoid
arthritis. In other embodiments; & pain and/or inflammation is
associated with osteoarthritis. In other embodiments, the pain and/or 10
inflammation is associated with post-herpetic neuralgia. In so

me )
embBamARE, FetNSRIBTs SBRCTES frontthe §rotp® cBnsisttfig TR,
arabelemirohens ihuprofens trdomethdcie, oAprixen; naprosyty with an
. diclofen%céé(etqgrofeﬂ,léolme %ﬁggggcb&gﬂ‘gngg\&%g& meclofenamic
maﬁf&, &ﬁunlsjéﬁ 'ufenlsaﬁei piroxim, sudoxicam, Isoxicam, celecoxib,
caofetoxily,:RDUR;6¥Epiedididey melaxichny I6methbxy2osaphthylagétious
acid, MK-966,. nabumetone, nimesulide, NS-39 -5766,
L b St TRt S0 EEAMPEE S TR Tal e b et
Caregiresénteddonilosaaiive purposesvrifpaké afe Aot eREEs, nor

1,000 they e copstrued, as limiting the.inuention-in anyJpanner. Fhese
25 skilled in the art will appreciate that modifications and variations of the

s QSHIBo GRdSL aisER sed HEREINCCAH BE Thade YwRNBI\ASEing e Sk e
rScope1ef thepiesentsirvention sSCommaindsaceosdingtoshe davention

can be synthesized according to one or more of the fallowi %0
metHods” it SHOtd 58 noted ]E%atjtﬁg(igue%%%all&ogg ur%e%rrg%% own a?sfit

thelatestapreparatidmbbcempouhdsdraaae Uispecifiddesterdachemisegd.
241QVever, sych pracedyres are WQ.2005/042021 FEHLIS2Q004/034976, -

80 generally applicable to those compounds of a specific
including the commercially available disintegrant based on

staréh, Explotab. Sodium starch glycolate, Amberlite,
sodium carboxymethyvlcellulose, ultramylopectin, sodium
alginate, gelatin, orange peel, acid carboxymethyl
cellulose, natural sponge and bentonite may alsc be used.
Another form of the disintegrants are the insocliuble
cationic exchange resins. Powdered gumsg may be used as
disintegrants and as binders, and these can include
powdered gums such ag agar, Karaya or tragacanth. Alginic
acid and its sodium salt are also useful as disintegrants.

Binders may be used to hold 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 hyvdroxypropylmethyl cellulose (HPMC) could both
be used in alecoholic solutions to granulate the

therapeutic.
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stereochemistry, e.g., where the stereochemistry about a group is (S) or
(R). In addition, the compounds having one stereochemistry (e.g., (R))
can often be utilized to 5 produce those having opposite stereochemistry

wh-SasdPHosing well-known methods, for example, by invergiefy dxames
1: Synthesis and Purification of Si. receptor Peptide antagonists and

PEG-Conjugated B1 Receptor Peptide 10 Antagonists. Various peptides

of the invention were synthe5|ze(f CUsmg synthesis techniques well-known

in the art. A preferred method of synthesizing various peptides of the 15

invent on uses a | EM C str |th carb%dumld %IIV@IIOH as..

descri earbe‘low Partf sso moc 2amino acmjfto resin using
fwarbédiinide dtheml!s@rv@z@ I?ﬂ@@iammodaﬁmfe@ d-dquitarerhedd ng

oissnled in diy DCEMINME, tixfure, (NMB or DMEwas used,ta-aidy e

complete dissolution). A solution of N-hydroxybenzotriazole (HOBt, same

ERRKAPABAL D ARind BEASHENIAP WvasBidEd 65 the Fmitb ol UtioR. A
aﬁ@“ﬂ.ﬂ.ﬁﬂ of MlNe@CXtQJOh@)@éQ&Qﬁ@@Q@mId@@@@.ﬁ@m&ﬁqmwgﬁéﬁimn
|no aqﬁgxfm D was He amln d solug he S Iutlon
h¥as ke apprdxu%o é’y% finute %c{evaete aci solu |(§3ﬁdwas
pahed atdedtegesi(ienasdet, mécmﬁam WeS?elBMeﬁmeqents

xAddifian). 1heeagtion, was 30 agitated untl e resin mas.negative.y the
finhydrin WO 2005/042027 PCT/US2004/034976 - 81 test. Upo

Legmlefivh bt e cBAPHRT-Heé PBS; n%fg%w&tééﬁaﬁ&%sfﬁ%g%ﬂ%mF

wSENBERY times:Rard 2 B@@@O\é@}H tesninal Fmoc from peptide-resin.

Fmoc-protected tidyl treat th dine/DMF (2/8) f
o RBSEhE (BOR Gl GPnGTPA T T e or TS TERERRHSH 155,

thchengsin s washed with DME &itel theniDGM severadbtirnes. Fhé resin
aﬁ%?%earrangement during compression might be added. Such
glidants may include starch, talc, pyrogenic sgilica and
hydrated silicoaluminate.,

To aid dissoclution of the peptide and/or vehicle-
conjugated peptide of the invention intc the agueous
environment, a surfactant might be added as a wetting
agent. Such surfactants may include anionic detergents
such ag sodium lauryl sulfate, dioctyl sodium
sulfosuccinate and dioctyl sodium sulfonate. Catilionic
detergents may be used and can include benzalkonium
chloride or benzethonium chloride. The list of potential
nonionic detergents that may be included in the
formulation as surfactants are lauromacrogol 400, polvoxyl
40 stearate, polvoxyethylene hydrogenated castor cil 10,
50 and 60, glycerol monostearate, polysorbate 40, 60, 65
and 80, sucrose fatty acid ester, methyl cellulose and
carboxyvmethyl cellulese. These surfactants may be present
in the formulation either alone or as a mixture in

differant ratios.
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air-dried if the next step involved cleavage of the peptide from the resin
as described in step 3. 10 Part 3: TFA cleavage and deprotection. The
dried resin from Part 2 was placed in a flask and 10-25 ml/g resin of
whlemans,socktail (95%TFA, 2.5%water, 1.5% triisopropylsjapg; 3 k¥ao7s
ethanedithiol) was added. After stirring the reaction for 3-4 hours, the
resin was 15 removed by filtration under reduced pressure and washed
twice with TFA. The combined-filttates were concentrated to -20% by
rotary evaporation under reduced pressure. The liquid was cooled to -50
C, and precipitated with 10-fold volume of cold dry ether. The precipitate
was BOHECIS0THE Faftte Rl tRaR Rebecfica WATBHACSORRE

erfRidide containing 6.5%d FABnddyephitize okherehudel eroductuwas tien

rified usi 8 HPLC, aon a . gradient.from_10%.acetqnitri % TFA
péljﬁ%ﬁﬁgr' to %%%%é&%%itﬁéﬁﬁ%%inhv%g%er%.gFgr“ gg %%E:Er%%g%duct,
irpEla@sox50musCigtniumniwas usedatasflov Patelsf O nAE/MidlsH 8n
acAgilent prep BRI G with dual wavelepgth. deteciion at 215 and 254 nxn.

The injection was fractionated and each fraction analyzed by mass

spechorteiR: Tatb et ERS FoSRIPHEEHGF nf88s S dsHehtrates
paindefseducnd pressure te remeyegaceionisie;: aod lydphilized to-ehtadmn

the%g)eptide Bl WOt20£5/0%2027 PCT/II§2004/03}§47§18% agta ogésts as
TR hite powders CRATAGteN Y aTioR Wwas Accomplishied by HPLEEMS ahd
rMaldlsd Ofy neisshdetedhinatiohor arous REIG-sonjugebed: peptides ot the

olvention were 5 prepared asfollows. Vargug active.radykinip BL, ne

receptor peptide antagonists selected from the group consisting of SEQ

INPONEYS L6 Weke syRheSHeRbl HifferehPhe SIMRer Gt tes
oN-{RImiBus -aRd eaegh coniaipig=a peptinadtesl GeysierElesing dhease
o? f%rgén %rgéaotnie ema?xt:i C/)%Sr(%g}iiscﬁgmlgonjugated peptide of the
invention is by & method based on the Orosg therapeutic
system (Alza Corp.), 1.e., the drug is enclosed in a
semipermeable membrane which allows water to enter and
push drug ocut through a single small opening due to
psmotic effects. Some enteric coatings also have a

delaved release effect.

Pulmonary delivery formg. Also contemplated herein

is pulmonary delivery of a pharmaceutical compesition in
accordance with the invention. The peptide and/orx
vehicle-conjugated peptide (or derivatives thereof} is
delivered to the lungs of a mammal while inhaling and
rraverses across the lung epithelial lining to the blood
stream. Reports relating to the pulmonary delivery ol
macromolecules that may be helpful in this regard include
Addel et al., Pharma. Res., Volume 7, pages 565-b68
(1990); Adjel et al., Internatl. J. Pharmaceutics, Volume
63, pages 135-144 (1990) {leuprolide acetate); Braguet et
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NOS:27-41). These peptide analogs were derivatized with different sizes
and configurations of poly(ethylene glycol) (PEG) through site-directed
coupling of the maleimide activated polymer to the N-terminal cysteine 15

whhighofiagpeptide analogs using, for example, Method A gidYlei a6l Bz976
described below. The resultant PEG-peptide conjugates were purified by

ion exchange chromatography, caoncentrated by lyophilization or
diafiltration and dialyzed into buffér prior to in vitro and in vivo 20
bioassay. Method A: PEG-conjugated peptides were prepared by reacting

cysteine caontaining peptide with PEG:maleimide.in 50 m
R B OL SN DT, S BA T - o RO cderoRl 3" ction
s stdighibhfetfyl BB 2 2-foitdadlae éxseds of Fiaimide tiok The ratdrs

as stirred temperatur =25.C) for 1:1.5 hr. Once. .compl )
e Fbton WA Cendh R A & 10-1e hoTar Bt o T 30 ei)
smagicagtogthanol(a-MEmalkimidd-and Eowed t8&tir ppoaddiibfat 1146

= iLIte room temperature. W ZQ 5/042Q%7 . \
oA P eatosolizacion o
Preverses pha8sMRLEYRP-HRSD) - bypriectimlons 4y of the Fexctiomeo a

céhB X200 MY Mickl.CAroolump (racs \Ydage rCalymbiacyD:sat
no.: #214TP54). The unreacted peptide 5 and PE%Igeptlde Coni]le:%ait%e) are

SlelGtbd with a FEERGL000 AEBWhitAE gratfigRtinTt 196 fkiord
 acid- Fypically, 290%: ofthe peptidesanalpgds songymeghin the sreastiean
Linear maleimide activated PEG polymers (MW= 5kD or 10 20kD,
NpD21 94y 655 weFE FrE%aER 1) SReaRVater €8P 2r NOE THTBT (Toyko,
JapapprRusificadions e Phéeconjugated peptides wefe pusfieddshtion
aégngnwide range of mechanical devices designed for the
pulmonary delivery of therapeutic products, including but
not limited te nebulizers, metered dose inhalers, and
powder inhalers, all of which are familiar to these
skilled in the art. Some specific examples of
commercially available devices suitable for the practice
of the invention are the Ultravent nebulizer, manufactured
by Mallinckrodt, Inc., St. Louls, Missouri; the Acorn II
nepulizer, manufactured by Marguest Medical Products,
Englewood, Colorado; the Ventolin metered dose inhaler,
manufactured by Glaxoc Inc., Research Triangle Park, North
Carolina; and the Spinhaler powder inhaler, manufacturesd
by Fisons Corp., Bedford, Massachusetts.

All such devices require the use of formulations
sultable for the dispensing of the herein described
peptides and/or vehicle-conjugated peptides and/or
deerivatives thersof. Typilically, each formulation is

specific to the type of device emploved and may involve

the use of an appropriate propellant material, in
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15 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

wWhh28%EtOH and the pH adjusted to. 3.5 with glacial aceiieragishol 076
diluted reaction 20 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 éélumn 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 25 4 over 10-20 CV. The unmodified
st and PEG Heptbe CORIGAE & ToEeRR Sy AbHiGTing
caahsosbanea areithen 254grmmar 220 nm. Under these conditions, the
excess PEG and (3-ME were washed out in the u -through
act I RS SaR TS GG T BOLe Pk o 30 502 NaC
prdmbtiriree paptideé waswelredoedcaiiiiy SE2oesmimRACG SWO

£28900(042027, BGL/US2004/934976 -84 Ahe-eluiethpeal fraghans were
evaluated by RP-HPLC and pooled based on homogeneity and retention
sqhes ConsiAERERIthTEECH &SR EoFugsre. Fhe 0diEd 2Carfigale™y
irReakawassencentated bysdryiagaheoms recanstituted inwasgmahet i c
dialyzed against buffer. Alternatj diafiltration may be used to
Suc%%w%%%?ﬁé?es aﬁlﬁybul? er gfc%ang%\ﬁ?%mg%j%geatg’?ﬁe AT pools of
£ %EG&&@UL@CQ@UQ&W@:@Z mlﬁe?d _b’fthPi-él@)LC aRevrerengpically
suHE0U0I5: 10 COnjugAle LaBpastion AN NUAHOBS MRl Eos e
etermined by a combination of amino acid analyses, peptide
dejehvieRtiRs dReharsETBafte YBECros@aBYR T R ddis SiEtabRit BF S
s1EOMpRRUNGs epresenried y-ig: e Seheme 1 was monitored at ambient
temperature in 15 H:g_.k% phosph?tg buffered saline.%:PBSC) O\é‘?{fimeor
using thé CEX HEtholt tetiBed above (Fg e’ 1 (AY) ‘CSmpound 1cwas

microspheres, inclusion complexes, or other types of
carriers i1s contemplated.

Formulations suitable for use with a nebulizer,
either jet or ultrasonic type, will typically comprise the
described peptide and/or vehicle-conjugated peptide
dissolved in water at a concentration of about 0.1 to 25
milligrams {(mg) of biclogically active agent per
milliliter (mL) of solution. The formulation may also
include a buffer and a simple sugar (e.g., for peptide
stabilization and regulation of osmotic pressure). The
nebulizer formulation may alsoc contain a surfactant, to
reduce or prevent surface induced aggregation of the
protein caused by atomization of the solution in forming
the aerosol.

FPormulations for use with a metered-dose inhalex
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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shown to rapidly convert to Id as well as to two products resulting from
hydrolysis of the succinimide moiety (structures determined by a
combination of IR, MS/MS and 20 NMR experiments). Method B:
wiREGzmaleimide (1.0 eq.) was dissolved at 30C in anhydiquigdWaiob i
3-necked round bottom flask equipped 25 with a mechanical stirrer,
temperature probe, and a N2 inlet. Upon total dissolution of
mPEG-maleimide, a peptide Coﬂt%lirﬁng a N-terminal cysteine residue( 1.3
eg.) was added into the clear solution and stirred at rt for 3h. Reverse
-phase HPLC shows disappearance of @PE%—maleIimriget%%%gg new
susdaeteifie infialS-BAFET-SREIMIRIe Sddtct. ‘Next, ten equivalents of
madiisopiopyrethylasdingé {SigthasAtdrighoGerp. s8I cils,sMD) was added
{119 [ solullon WO, 2005042027 PCTISANAIA30ILE, - 85 and stirred

Sratleast 24 hours.The reaction was monitored by ion exchange

hyvshrofiatogrephsgsing SFOB CRARS SPSPYY & ationary phase .

e GEXAnalysisoindicatad quer §8% conversinwithiless 9 of the 3 5
sulfanyl-succinimide adduct remainin%;nTerfia{y ngyl .ne Ieg:hoert ane
A FBMED WasTAddetP R ol AE methanol “Used i the Teaction) and
orthegestking cledy Reltdon . was stisieteatsooha termpérmatiredondehour.
The white, precipitate was:filtered qf ried u NACULIM: r
R o SV gR T o e et Mok 98,
becarbaroly|-Ssoxo-thigiresiaaiihe-3-carboxamide linked product (Id).

Purification: .15 The ahgveprude productwas purified-ayRRRLGwsINg

MeOH-H20-AcOH system (c18 YMC ODS NQ as station hase) to
deiffora the @n%@ﬁ?f%ﬁ?ﬁaﬁo%@%-ﬁéﬁ‘i%% &?fr‘é-?-oég%ﬁxamide
cdinkedpraguetiwith egarilpedog¥phy des and/cr vehicle-

conjugated peptides and may also include a bulking agent,
such as lactose, sorbitol, sucrose, mannitol, trehalose,
or xylitol in amounts which facilitate dispersal of the
powder from the device, e.g., 50 to 20% by welght of the

formulation.

Nasal delivery forms. Nasal delivery of the peptide

and/or vehicle-conjugated peptides is also contemplated.
Nasal delivery allows the passage of the peptide and/or
vehicle-conjugated peptides of the invention to the blood
stream directly after administering the therapeutic
product to the nose, without the necessity for depogition
of the product in the lung. Formulations for nasal
delivery include those with dextran or cyclodextran.
Delivery via transport across other mucous membranes is

zlso contemplated.

pump delivery. In certain embodiments of the present

invention, localized delivery of the peptides and/or
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20 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 (-30C)
WA I3 give a clear solution then treated with TBME (tRdEf7804/034976

volume of 25 MeOH used). The resulting cloudy solution was stirred at
room temperature for 1 hour a_nd7|%re<_:ipitate was filtered off, dried under
vacuum at room temperature for at least 16 hours. Pure product (Id) is
obtained as an off-white in 74% overall yield with >98% CEX and RPC

coPYhilys 3R £oniugateLomposiian.andpentide.cenfentwere determined

by a combination of amino acid analyses, peptide sequengig%,
COR BRI N MBE metREds 3 d Fh ST Spechds@sy: At solution
distabtitr-ef. compeundditb@as fFmonitaied-atiambiant dempesaitieedri pHed7

hosphate 35, huffered saline (PBS) w. onitored over time.using the
e T R T M N
atabdvies IThiseompeuhdegroved significantly more stabile, with no
significant changes, neted pver,six-dayss Anaivical-teverse phase (RP)

and cation exchange 5 (CEX) chromatography was performed on Agilent

InERIG Y & SRR SHtHaidde sty 6RFafame (Fdvetendthtu&latiosrd
boaRd thermosiatted:ayiasamplensStaadangehromategeaphic wanditonshe

B Qines below, 01, L Mt CondiopsCay,
, S, 4. p. obile Phases: A)
i1 VRERA TN RbdRIE) i1 osT R reklcOke 16 Flowrraten 15 niiiame
sigredignt; Jimg 266,05 10 40

Yet another method for localized delivery includes
implantable drug delivery devices. Implantable pumps have
been developed to address the disadvantages of techniques
that use external pump and catheter systems are are well-
krnown to those skilled in the art. Implantable drug
delivery pumps often include a reservoir for storing the
drug, an injection port to enable injection of fresh drug
preparations as well removal of old drug at regular
intervals from the reservoir, and opticnally a catheter
for delivering the drug 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 altermatively), the present
invention provides peptides and/or coniugated 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.



10

15

20

25

30

3095203595 35.15 405 Detection: UV at 220 nm Injection volume: 20
L or 50 L depending on the sample concentration 25 Sample
concentration: 2.5 to 10 mg/mL Sample diluent: Dulbecco's PBS and other

wBUifsraMeed in the stability studies 2. General Analytical CaeRs3004/034976
Exchange Chromatographic Method 30 Column: TOSOH, TSK-GEL,

SP-5PW, 10m, 7.5 x 75 mm Column Temp. 25C Mobile Phases: A) 20

mM NaH2PO4 in water/EtOH (8:2§, pH' 3.5 B) 20 mM NaH2PO4 and 0.5

M NacCl in water/EtOH (8:2), pH 3.5 35 Flow rate: 1.0 mL/min Gradient:

Time B% WO 2005/042027 PCT/t1IS2004/034976 - 87 0 EE) 30 45 40

100 5B 45. 107 200 BeBQRiT 5y 2t 220 R Thetiiss v%ib%f@fflo
cdobiuth taeh ereling datheSarhpleicoreentrationcl 0 Samdplenistered may be

jon: le di t Dul ' S h
o are U T oo eay Ul ESamble 2 Gy 6ot B Pupficton ™"

WIHPE 6ICS58 a1 5081 Reaepter PEplde Aptgonistsasing PES

pidUoestess, PEGconivgated.pentides wete prepaced by regetid fents, an
Jﬁt-:ﬁ/steine containing peptide with PEG-maleimide in 50 mM NaHPQ4, 5 N
STARFEDTA, PRFP%T 2828 migfm Sty §Y one skilled in the axt

uwsing data from routine in vitroe and in vivo studies well
known to those skilled in the art. For example, in vitrco cell
culture assays, such ags the exemplary assavs described in
Example 6 below will provide data from which one sgkilled in
the art may readily determine the mean inhibitory
concentration {(IC) or mean effective concentration (EC) of the
peptide or the conjugated peptide necessary to block some
amount of Bl induced activity (e.g., 50%, ICsy; or 90%, ICs).
Appropriate doses can then be selectéd by one gkilled in the
art using pharmacokinetic data from one or more routine animal
models, such as the exemplary pharmacokinetic data described
in Example 9, below, so that a minimum plasma concentration
(Coin) ©Ff the peptide is obtained which is ecual to or exceeds
the determined IC value. The dosage regimen involved in a
method for treating the involved disease or disorder will be
determined by the attendiriy physician, considering various
factors which modify the action of therapeutic agenis, 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 c¢linical factors. Generally, the

daily regimen should be in the range o¢f 1.0-10000 microgramg
(pg) of the peptide and/or vehicle-conjugated peptide per
kilogram (kg! of body welght, preferably 1.0-31000 ug per
kilogram of body weight, and mcst preferably 1.0-150 pg per
kilogram of body weight.
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20 reaction stoichiometry of 1.2-fold molar excess of maleimide:thiol. The
reaction was stirred at room temperature (20-25C) for 18-26 hours. Once
complete, the reaction is quenched with a 10-fold molar excess of f3-

whisicantasthanol ((3-ME):maleimide and allowed to stir an 2z-pggitigndors
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 0 Hi Receptor Peptide Antagonists
using PEG Thioesters or todoacetates. WO 2005/042027

PCT/US20041Q34976 - 88 PEG-conjugated peptides were prepared by
roncHRBCRE o DB ARG N B Ey SRR e SR AEGRenT
irOPTE (orthozpyndid ¢hio estet)dn StomM NaHRO4, SonM EDTALheld 7 at

erfs3d: Q! pﬁ?@@%&@?n%fegg@fi siiehiometty .otL e:fold molar, .,

excess of actlvatpd PEG:pepti The reaction was stirred at room
cofigerature 26 Br)der 185 26%H e it didrpie aRb ¥eationis
cdsnchedwvithnai10-Jold-malar-excess pfcysteiprexeess P seagent

and allowed to stir an additional 30-60 minytes at room 10 temperature.

COFHE B RSREFurffed 38 JREBRBES in MEMOHCR ot EXafrpldeunt of
araBsAETAltermatdy ety RE GHioHDACetesdmidesnay be used-as cdescfibedanti-

, ove to form conjugates in ich the PEG maiety is attached via.a -
. g !
e g LSS 3 T dNoES Chus L B Pt A BPyf
rertivate G PEG sdctioneislissd apdtheabact aretineds indreagedis paand

N.Sh@.ﬂﬁsmw @Eﬂi@” i%ﬂ”%@ﬁ@%ﬁ%é@iﬂ?@!@i@ﬂ%@ﬁ%§ Fd3the peptide(s)

mercaptoethanol purified as described in the examples above. 20
AN AR pRPRISPRhESisRARF PURfEALI G Of PRS-ttt 8- BPRERepfor -° |
a Peptide-Antagonists fising:PiérpepianaldebydsiSAID required to effect

the same degree of pain or inflammation amelicration. In some
embodiments, enough of a peptide(s) and/or conjugated
peptide(s) of the present invention will be administered 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 530%, 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/oxr
amount administered over a given period of time (reduced
frequency) .

In another aspect, the inventlion provides methods for
enhancing NSAID pain or inflammation treatment comprising
adninistering an effective amount of an NSAID in conjunction
with an effective amount of at least one peptide and/or at
least one coniugsted 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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Bl receptor peptide antagonists such as any one of 25 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

wevsteamBpee in its entirety). For example, the peptide as shawnieER 1976
ID NO:6 (245 mg, 0.14mmol) was dissolved in 10 mL of 30 solution

containing 100 mM NaH2PO4 and 60 mM NaCNBH3. The mixture was
cooled to 4C with over stirring anitréated WO 2005/042027
PCT/US2004/034976 - 89 with 2.35 g of 20K mPEG porpionaldehyde

a tar , Therapuetics i IXIur i far.3.days,
D g Bt EE e S o e B et B
adstExaphpiest SLAltermaiVERCPEGS ésiftaiting anfifle Fogktiedual .

~Aupgtionalitigs may be reastadhwith partialysprotecied Blepaptid@mprises
anta%onlsts according to the methods jllustrated ,in Scheme 5. Followin

SHRE toPRRAIBNAERL T Hesiae aRen Proftling tRoTps afd cRaved - rent
t t6iig metheds el 0 kaownbycdhesaerskiloshinadhe arcaf-solideanc =

olution phase peptide synthesis, and the resulting PEG-peptide
aoij})%% rélggaﬁcl}rﬁfgdg &s %eggrigg}g Ig%%@é’} MultifiRctiona E&%I%]é ydés d/ox
c¢8 B pErtidengoopsEmay dite hereactdd Withesdews MbRArSPEEh3 R

oPLatected peptides.to afford- 15 multivalent BEG copstiucts iy which

multiple peptides are attached in a regiochemically and |
2&HbBRESHRES RIAIH S dERRST AihRATERSMpHE BS Synthesidatigdex stooc
cikificatiop gf PR-(onjugatesk 26dnbReeepior PeptideAniagortistusing

PR oG O NS00 ) e BB ey Degad ohcH Spaghs” e
a 25N fémmisat odsigerchair edvegen. atoranditmypariaiy préecte FBY
=REREE aniaganisteAscoing, 9 Hie Bietads fustated NERRTER Y be
agéigggiSE@d weekly, while an NSAID can be administered more
frequently. It is understood that the peptide{s) and/or
conjugated peptide(s) of the present invention and the NSAID
can be administered using the same route of administration or
different routes of administration, and that different dosing
regimens may change over the course of administration(s).
Administration may evern be before the onget 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 amcunt of at least
one NSATD. 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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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 30 mmol) of Sunbright
PTE-200GS (20 kD 4-arm succinimidylgluterate, NOF, Tokyo, Japan) and
W I#ae4aANV O 2005/042027 PCT/US2004/034976 - 90 diid8prdpyaettipis 6
amine in 25 mL of dichloromethane. The resulting colorless solution was
stirred at room temperature far 2, gays then evaporated at reduced
pressure. The resulting residue was dissolved in 25 mL of 5 deionized
water and placed in a 10,000 MW cutoff dialysis membrane (Pierce,
prifoekfoichy, BHSA)CHeltahpound was: clidlyzed against watemtat 2/bheuwrs
r changes), then hilized tp afford the protected tetravalenent
e e o R dlEea B8 it 107 ot tazed
widgishBtometHartang treatad sithe2 Griodi asorousITE MaMtepstint g

irdtroemiemperaturg don2 days the reactign. mixiurg was evaporatedat, o

reduced %%ss.ure then dissolved in dialyzed as above. The dialyzed
PRI s [FBPhATZEE theR phfified IEoR BXEhh§E CRrdmatdyrapRy ds -
Inl pasgrevinuslyidescribeddgafforddihatetravalentroeadst asa white

solid, In a similar fashion PEGs contajining , 1-6 succinimidylgluterate
“5Poie %%erﬁdsav k(’a{;luéi"ﬂzznoe Pomgrteopla%?e ar%gglﬁ%logrlf’o1yfuﬁrclti8%e ep?f&%o AMEnLS,
theonstiuctsrWr2005/042027 R0T/JS2664/084876 0 Witable 4a: Xz

osiReRldas, SEQ Zn) NG, Sequence af xPeptide. 27.{N} (%Q&G&B&’/%%FSPL
. n{3%} 28 (N} CGGGGGKRPPGFSPL {C} 29 {N} CGGGGGKKRPGFSPL {C}

e BB GEKRIRPPEFSPWIER3RqRY ~herpetic neuralgia. 1In
s CiZoGHRGHR - CHZ Gl CH2- KRRAGESRY. {€1o82dNd group
CO%@%E@%EB%AMGF]%%&]&SN% }513 }ibuprofen indomethacin

K G[ i {C ! !

naproxen, naprosyn, diclofenac, ketoprofen, tolmetin, slindac,
mefenamic acid, meclofenamic acid, diflunisal, Rufenisal,
piroxim, sudoxicam, isoxicam, celecoxilb, rofecoxib, DUP-697,
flosulide, meloxicam, émethoxy-2 naphthylacetic acid, MEK-965,
nabumetone, nimesulide, N5-398, SC-5766, 8Cbhb{21ls, T-614, or

combinations thereof.

EXAMPLES

The following Examples are pregented for iliustrative
purposes only and are not intended, nor should they be
construed, as limiting the invention in any manner. Thosge
skilled in the art will appreciate that modificationg and
variations of the compounds disclosed herein can be made
without violating the spirit or scope cof the present
invention. Compounds according to the invention can be
synthegized according to one or more of the following
methods. It should be ncted that the general procedures
are shown as it relates to preparation of compounds having

unspecified stereochemistry. However, such procedures are
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34 {N)CGGGGGGGKKRP[Hyp]G[Cpg]S[DTic][CPG] {C} 35 {N}
ac-CGGGGGKKRP[Hyp]G[Cpg]S[DTic][Cpgl{C} 36
{N}KK;P[Hyp]G[Cpg]S[DTiC][Cpg] {C}37
wi Rz EERP[HYP]G[Cpg]S[DTic][Cpg] {C} 38 {N} CKRPPzF
{N}CGGGGG[DOrn]KRP[Hyp]G[Cpg]S[DTic][Cpg{C} 40 RARRbh s
{N}ICGGGGG|[DOrn]JKRP[Thz]G[Cpg]S[DTic][Cpg{C} 41 J
{N}CGGGGGK[DOrn]RP[HypiGEEpg]S[DTic][Cpg]{C} Table 4b: Y'Peptide
EEQ IDI NO: Sequence of Y Peptide 42 {N} GGGGGKKRPPGFSPL {C}
xample 6: In vitro B1-Inhibition Activity of Peptide PEG-conju d

gepephde AnERRoniSEUFB L AcivIRTS PE r??acé%%%rw%lgrézgnjﬁﬁgt%ﬁggg)tides

= té@ﬂahldﬁeﬁﬂﬁ_j__sﬂdegtivelygn hibiting-B1 detivisyr as confpsared 1o:B 2RIty
were identified usi ssays s those [ | ti ; ,

SRt C‘Belééf. 1°&v3% %‘ooﬁ4§§zr&7fglcergosi§qg%sz/éo3 9%%%2%?1&%?”0

onAss&poPhaivaN B Redepter Furidn GRIng Eaftlureriaki ALGGAtior of

ori8.G.lInked Bl recapigr t$1in an: inGrease éminttasellykar €alcium) )
The calcium sensitive 5 photoprotein ae%%%%n can, therefore, be used as

e

usARIAEAtDT GF BT SRRPIG Hetivatitn X8 is”3 21-KDa “pliotoprotein

that forms a bioluminescent complex when linked to the chromophore

cofactor coelenterazine. Follqwj hinding.of galci i lex,
R Gt O PR o B S P BT o
PepibdatEyrorrRaURiasr ANl PEDCaniuRRt AR aBLaR PReRNEERARF1de

M%ga/&g.__p_igggl.luminometry A stable CHO D-/human El receptor (GenBank
Accession no. AJ238044)/Aequorin cell line was established and the

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 as described below.

Part 1: Dissolve Fmoc-amino acid to resin using
carbodiimide chemistry.

Froc-amino acid (3-4 eguivalent) was dissolved in dry
DOM/NMP mixture (NMP or DMF was used to aid complete
disgsolution). A solution of N-hydroxybenzotriazole (HOBt,
same egquivalent 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 {1f needed, precipitates
were removed prior to addition). The reaction was

agitated until the resin was negative by the ninhydrin
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15 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),

waldinnissential Amino Acids (Gibco 11140-050), 1X Gluigrminexéten:4ers
Strep (Gibco 10378-016), and Hygromycin, 300 gg/m1 (Roche 843555).

Fifteen to twenty four hours prior tq the luminometer assay, 25,000
cells/well (2.5E6 cells/10 mI/pI"até)’ar"e plated in 96-well black-sided clear
bottom assay plates (Costar #3904).. 25 Media is removed from the wells

and replaced with | of serum free HAM'S with 30 S (pH
tep ) anpékgl“af?"};1 M Goslen ér%%in%ﬁ&é&eﬁte%;ﬁé} ’Ll‘}(&'}i er%g#%(%%%!;Assay
cdidsighsfAnndrbesiil. Tholp EE fevther linsabaed for 1.5-2 hours,

Ten paipt IGR0 ggmpasneLRlaies 3Q coptalning R qsdy® dilutions of |
antagonist compounds and an a%onlst activator plate (tZO nM des-

Arg15TIRAIERANES 5665 RSB CFAISBONAD 34878 “ 283" Hd
peacearakomMECEQ) are peepared isingslam'sid 2- sdthn3GrasMERES]
7.5. Following coelenterazine incuhation, an automated .
a%'sﬁﬁﬁ%tf“ﬁnﬁﬁgte%ﬁaﬁg% E%eu{edD o ngspénrjfsne' th(LaJlt ET a%?gégni‘gfa s
WS WidsitodHE culidh plute, QT Beatrera dittraesd undBmezrR the Geh

28 (g, fakes;12 images ot the cell plage at-apecopdjatprvals terdetermine

if there is any agonist activity with the compounds. The hB1 agonist,

PRzl AR 1DRBIIBRE IS BT RRILRHHREREN prate>HF® afother 12 images
are regerded 10rterdetesming thelCbGebihe-artagenist(s). B. In vitro
Assay of hB2 Receptor Function using  Calcium Flux: The intracellular
calcil¥r]ﬁeﬂu ihagcer(? %:}L/nh 298 rPe%gﬁto% a“‘(’:‘?l\s/at?é;a %eéina yzéid gg%sgl‘]ga and

1hBZrecbrmbinasticel fine (€H@d€] )purkhasdd fioht PeRkinElm&rater,

1 (Wpliesley, MA.,catal99 0o RREIBACQOGEALN adiupromeltic imagiag
After stirring the reaction for 3-4 hours, the resin was
removed by filtration under reduced pressure and washed
twice with TFA. The combined filtrates were concentrated
to ~20% by rotary evaporation under reduced pressure. The
liouid was cocled to -50 °C, and precipitated with 10-fold
volume of cold dry ether. The precipitate was collected.
The peptide was then dissolved in a water/acetonitrile
mixture containing 0.5% TFA and lyophilize. The crude
product was then purified using CLl8 HPLC, on a gradient
from 10% acetonitrile/0.1% TFA in water to 50%
acetonitrile/0.1% TPFA in water. For 1 g of crude product,
a 250x50 mm C18 column was used at a fiow rate of 80
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 pregsure Lo remove

acetonitrile, and lyophilized to obtain the peptide Bl
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plate reader (FLIPR). The cells are cultured in T225 flask containing
Ham's F12 Nutrient Mixture (Invitrogen 20 Corp., Carlsbad, CA; catalog
no.: 11765-047), 10% Fetal Clone Il Bovine Serum (HyClone, Logan, UT;

woealaloanrs: SH3006603), 1 mM Sodium pyruvate (100 mMcingkoo4/634976
Invitrogen Corp., catalog no.: 12454-013), and 0.4 mg/ml Geneticin
(G418; 50 mg/ml active genetigir’gén\gtrogen, catalog no.: 25 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

arBhghyewsane, {15000 Inyiagen, catalog.ng.+ 15940-066) is,added to

each flask. After a 5 minute incubation at 37C, Versene 30 is removed

aiaed i BRAIBIACHBYFORT theFa¥R kit~ FeESpRPtledSh ttiRe tion -
medium. Cells are counted and WO 2005/042027 PCT/US2004/034976 -

94 2me00cellswelaraplatedn Yepelldiack sidegclear Lotosm agsay

lates oaséarfo on SMA; catalog no.:3904). Cells are incubated in a
PEEFEREO 2GR cubator ovérnight. The media is aspirated from the cells and
replaéedi Gusitle 65 leotdpalidading baffer etiver lozdimgpbofféeis

aIERBIAA.bY. diuyng astock splution &&%éﬁ‘%‘ﬂg%‘%ﬁ%@ (Molegglatr

Probes, Eugene, OR) dissolved in DMSO containing 10% [w/v] pluronic
NOftid 16 8 )cofRERUBYBH B #hth Clddr DiibEeEsS Madhed Bagle ~nkers

ad\/le%iémm&%é’iﬁbﬂ}g&@ ,@ﬁ&@ﬂ%ﬂ:@ 18(9:_&%?%@@% HRRES: g5 MM
ropeneci probenecia inni Its activit t nion transport protein

SU g Bt e T AN A A
NCIS h@UFam?oom Témperatam:iﬁm mbsssjyﬁeisseemevéddd;dwaéhmgtthe
dé%@éé@%?”gﬁé¥@”h§%aé%ﬂ%?&ﬂ?&é@&%éi%ﬁaBﬁ%%&g@%?%@ﬁé**a“KS

Balanced Salt Solution (HESS) containing —PES, 0.1% BSA,
garP2.5 hiEBlobeHERRETARE Be WASIF EFEleS CHDYGInMeRST TR gL is left

méﬂ_@ﬁ@bd@é_e |£&1’M€e@a£%i§yﬁé%d>&@ be assayed-i the FLIPR System.
Slngle point (10 , )

thiol of the peptide analogs using, Ior example, Method A

or Method B described below. The resultant PEG-peptide

conjugates were purified by ion exchange chromatography,

concentrated by lvophilization or diafiltration and

dialyvzed into buffer prior to in vitro and in vive

bicagsay.

Method A:

PEG-conijugated peptides were prepared by reacting a
cysteine containing peptide with PEG-maleimide in 50 oM
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 guenched 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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20 gm final concentration) POC antagonist compound plates or ten point
IC50 compound plates containing 1:3 or 1:5 dilutions of antagonist
compounds and an agonist activator plate (0.3 nM bradykinin final

weoheemnsatton, EC50) are prepared using assay buffer. The-gglpbataeuacts
the 25 compound plates are loaded onto the FLIPR and during the assay,

fluorescence readings are taken §§11ultaneously from all 96 wells of the
r

cell plate. Ten 1-second readings are taken to establish a stable baseline

for each well, then 25 gL from the B1 antagonist plate is rapidly (50

Liseq,) 30.added, Fhefluqrescence signal i jneasywied < acond Lo
minute) followed by 6-second (2 minutes) intervals for a WO 2005/042027

pmwp&z&mqes&mm%m@m&&mmwﬁ t& dgﬂernﬁn@ﬂgheﬁérsta;rwl
 Q09Nist cactidiygvith, the;compounds . ThE Be.a0qsL biadykdnin, is then

added to the cell plate and another 3 minutes are recorded to determine
CeetphicontfFHibERR -atxd M (EOETS pites) SPRETRAGHIRE ARRGOMSL.

addedfbgwalues forvehicles ok PEG-conjueated i peptidesitestad in-thes
hBI aequorin assay were on, avera:?ce the ? ightly reduced in vitro activity

2CEHR8Hed to- eptiaes Tohjudatdd 13 1arge PORPES. £t Bxample,

THOitheldaptidesepresentae by=BEQID Al B6anisitsacatylated iformhe

e relsgnted by SEQ ID NO:37, resulted in an IC50 of 3.0 nM (+/- 5 nM,
nz%f and'3.2 nM (+/- 3.2 nM, n=9), respectively at the hB1 receptor.
Howeverngrsambepaptige eonjiiricd td PE@asaeserbeiferdin or

28gmonsiated 15-approximately,a J0: toldhingreasesiifnle T heohafives:

acetylated, and PEG-conjugate forms of the peptide were inactive up to
N3P H9RRne MBZYEOIPR 88E8Y. None of the compounds showed agonist
activity at either the hBl or hB2 receptor. 20 C. Tissue based In Vitro
pa252Y3 9L DB Receptor

The PEG-conjugated peptides were purified by cation
exchange chromatography using SP Sepharose HP columms
(amersham Biosciences) pre-eguilibrated with 10 mM NaOAc,
20% EtOH, pH 4. Prior to loading, the reaction mixtures
were diluted 10-fold with 20% EtQOHE and the pH adjusted to.
2.5 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

(Cve) of 10 mM NaOAc, 20% BEtOE, pH 4 and eluted with a
linear 0-200 mM NaCl gradient in 10mM NaQAc, 20% ELOH, 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 P-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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Binding Peptides: The antagonist activity and selectivity for 25 bradykinin
B1 receptor of the peptides and/or vehicle- conjugated peptides of the
present invention were determined with the in vitro human umbilical Vein

wil eentractility assay described below: 30 Endothelium-genudeshs/034976
vessels were suspended in 20-ml organ baths containing an oxygenated

(95 % 02 and 5 % C02) WO 2005/042027 PCT/US2004/034976 - 96 and
pre-warmed (37C) standard pﬁy&%lo‘gical salt solution of the following
composition (in mM): NaCl 118.0, KC1 4.7, MgS04 1.2, CaC12 2.5,

KH2P04 1.2, NaHCO3 25.0 and gluco 1. 4).-Hi jons
(80 ik féf)tve\e/eré) 5 %Fe%g%ékﬁg %au‘?n%gléar rep ?éé%%ﬁt %N%%%t@
aridChoblbed 1A8eMM), Iremgepree@itAMY Hhd-GRBAAIN 0 AN fvere also

~JHEsEnLIhroygheuthe experiments da-hlgekcthe Bnecgptorsand to

prevent peptide degradation, respectively. The tissues were connected to
COBRATEDRr BRI CHASTOF RS RBICHERRI G rédovdings thétFRllowed to
raq4ilibrate fora sufficienttimeandes anoptineatarestingierfsion. The

experiments.were,cartied out using semi-automated isolat a
B PR SB T BrGa CHNG Back Sth S e =
buattpisitenhin Fhetilsgueswaresdxposed first to a high K+ solution (80

mM KC1) f0.0btain & santrgl contraction; Following, washings.and a

subsequent 60-min equilibration period, the tissues were exposed to
angiatetvEInGBaSREC cBRce MPatforis/BE (FelrbteranEé agohiioate:
CdrS0asAr09-BI e 20; eblaim 60 ReRRIEAOR tASROBSe atsV e incthitined
absence (control preparations) or presence of various can entrations of
i oc

©¥h8 (ESEOMBEEM Y Eteréice™ antagonist Ly deSArg9[LeuB]-BK
sdtestpreparatiend), arlsclrbaere added tiSomdpbefore the exposure to

Lys-desArg918i 1 22 ARSI @Rlon:resnAnSE Y0V e 0 s drs RIS BK
1QN§Z 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
{gstructures 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 eg.) 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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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 30 KC1. The EC50

wHhes pfthe agonist (concentration producing a half-maxigH ke sRoRnes)s
were calculated by WO 2005/042027 PCT/US2004/034976 - 97 linear

regression analysis of its concentration-response curves. The antagonist
potencies of the test compounds 8&nct Lys-de$Arg9[LeuS]-BK were
evaluated in terms of pA2 values (-log concentration producing a two-fold
rightward 5 shift of the agonist concentration-response curve), which
anwere-catealdtedt ae0rdifigto ¥Manlkassu4 VamRessurrhd Meeaction
w%%yﬂw&%%ywsg%\%@él-cmd bt f&;ﬁt}@» E_Eé‘ﬂ')‘gd‘)f
-respons rves.in isolated organs and the_evaluatio ru :
TR eteres ATeR. I PRI nAsodg i TOOPRGT, PRE550. 330083 "
L ahResavefe TaltuRRBERRMPBnKidtagsiit coRtertfatid?® that
swhbisedla significabh iigbtveaidshift ofthe afogist comcentratiobuegponse
radHhVE: '_Q&%_E;AZ (‘@éh&?ﬁ_ a&%gi@&c}"’éﬁth@c%@@é‘ §1§‘emv<9iﬁi£§emethanol
de erm'“@%%”%e%& fistical %5§' @i@ca%%%ﬁfc‘ﬂ? AIferenees as,  ; on
‘Ueterming using tudeht ST tes ancf:p values go.d‘fwe:’r’e consy%ered
WagatiEan G i fifi MDDt FrPRerS BIRhBRfo N ABRHE - of P&tidas! 2o
pandioriCenpigaied Peptidesd hefeffectivedressdf thelpeptides:amd/r
rg&ajttlgﬁﬁgra%%&@%%%mgmsf@ Bﬁ@%&/ay_igh%,f&ﬁ?@um{@dmﬁ%}
can_also be.evaluated.by measuring t ability of .each peptide and/or
A e e T e B ST R A S et
Prefssce ¢éalcium signaling in Dorsal Root Ganglion (DRG) neuronal
cultures. Dorsal Root Ganglion Neuronal Cultures. Dorsal root 30 ganglia

paFe #lissacied one by one under aseptic conditions

The above crude product was purified by RP-HPLC using
MeOH-H;0-AcCH system (¢l8 YMC ODS NQ as stationary phase)
to afferd the é-methyl-carbamoyl-5-oxo-thiomorpholine-3-
carboxamide linked product with a& purity > 98% by
analvtical reverge phase chromatography. The pure
fractionsg were combined and concentrated to dryness under
vacuum and the resulting white residue was dissolved the
mindimum amount of warm MeOH (~30°C) gufficient to give a
clear solution then treated with TBME (twice the volume of
MeQOH usged). 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 lsast
16 hours. Pure product (1d) is obtained as an coff-white
in 74% overall vyield 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 abscorbance
spectroscopy. The sclution 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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from all spinal segments of embryonic 19-day old (E19) WO 2005/042027
PCT/US2004/034976 - 98 rats that are surgically removed from the
uterus of timed- pregnant, terminally anesthetized Sprague-Dawley rats
wihatlesfiver, Wilmington, MA). DRG are collected in ice-g@ighls2b&u/034976
media (GibcoBRL, Grand Island, NY) 5 containing 5% heat inactivated
horse serum (GibcoBRL), and a%y loose connective tissue and blood
vessels are removed. The DRG ?e rinsed twice in Cat+- and Mgt'-free
Dulbecco's phosphate buffered saline (DPBS), pH 7.4 (GibcoBRL). The
DRG are then dissociated into single cell suspension using 10 a papain
ChifsStiaRsh SPRer BRBrRIIEn BIGdReRREPHD. FE@ERBId, NJ).
s Rriefly]. ORG larenincebatedhin e digestionrsolatigm c¢dntaaning 20 tnelsof
ndapainipkages Balanced Salt Solution (EBSS) at 37C for fifty minutes.
Cells,are.dissaciated by trituration thr fire-polished 15 Pasteur
e e o VLT i BT 1
(R GVoTRGCSETRRBITor & d A FiGHPESy B uffn L&RE 0°0dEYe BFLC
syleloxgpabonttledsed¢DiNasey. Thewdissedidedeetslargislefatat208x

argffor fivenpinutesandia-suspendead indeBSScantaintachh Mgl 201 ¢

o qugﬂl{c%% i%q_jgit%t,tllgggpl 8\éalg‘ln17min and 0.005% DNase. Cell
suspension is centrifuged through a gradient solution containing 10 mg/ml

0 omuc%i%li ipitor, 10 mg/m1 ovalbumin at 200 x g for six minutes to

1 R MBS SR ARG irough a 85,1k RH RS 28 120

A'(‘f:‘gﬁélﬂ%&@htific, Pittsburgh, PA) to remove any clumps. Cell number is
detef@aine et hemodftémeter, and cells are seeded into
poly-petithirazte8: ug/mIASIgMET FX inbaatis, MO) and mouse laminin 1
#g/ml (GibcoBRL)-coated %§1wﬁ£|ﬁ\ﬁ§@¢,lo x 103 cells/well in complete
medigm. The 30 completg medium consists of minimal essential medium
(MENIPSAI¥am's F12, T 1T h8RRillin (100 U/m1), streptomycin WO
2005Fadiea7 PCT/US2004#934976 %B

0 5
10 40
30 95
35 95
35.1 5
40 5
Detection: UV at 220 nm
injection volume: 20 pl or 50 ul depending on the sample concentration
Sample concentration: 2.5 to 10 mg/mL
Sampile diluent: Bulbecco’s PBS and other buffers used in the stability
studies

2. General Analytical Cation Exchange Chromatographic Method

Coiumn: TOSOH, TSK-GEL, SP-5PW, 10um, 7.5 X 75 mm
Column Temp. 25°C
Mobile Phases: A) 20 mivt NaH.PO, in water/EtOH (8:2), pH' 3.5
B) 20 mM NaM,PO,4 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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-99 (100 4g/m1), and 10% heat inactivated horse serum (GibcoBRL).
The cultures are kept at 37C, 5% CO2 and 100% humidity. For controlling
the growth of non-neuronal cells, 5-fluoro-2'-deoxyuridine (75 MM) and
whl'dire {30 5 pM) are included in the medium. Treatment with/Bsandess976
anti-B1 peptides and/or anti-Bl conjugated peptides. Two hours after
plating, cells are treated with recombinant human Q-B1 or recombinant
rat n-B1 10 at a concentrationof 40 ng/ml (0.38 nM). Positive controls
comprising serial-diluted anti-El antibody (R&D Systems, Minneapolis,
MN) are applied to each culture plate, Test peptides or test conjugated
peptides (e.g., from Exé)mple 1) are :Qdded at ten concentrations using 15
3.16-fold serial dilutions 3All samples fre diluted in complete medium
before being added to thgscultures. l@gubation time is generally around 40
hours prior to measuremgnt of VR1 eyyession. 20 Measurement of VR1
Expression in DRG Neuragns. Culture§ re fixed with 4%
paraformaldehyde in Haﬁ%s' balancedg It solution for fifteen minutes,
blocked with Superblock#¥Pierce, Roékford, IL), and permeabilized with
0.25% Nonidet P-40 (Sigina) in Tris.C1 (Sigma)-buffered saline 25
(TBS)ferane hour at rogm fempesature. Cultures are rinsed once with

T LA

TBS containing 0.1% Tween igma) and incubat ith rabbit ..
At TR B ared 0 Rt TEP R DRt oot s,
tempSRAIDKECIORBIREE Y 2if ¢ I ATBRA/BY-Eu-labeled anti-rabbit second
antibody 30 (Wallac Oy, Turku, Finland) for one hour at room

sdgpRelibie. Washesah sTBiss(ane ibiecrtinmites weih islave YWbility studies
2005/042027 PCT/US2004/034976 - 100 shaking) are applied after each

antibody incubation. Enhance solution (150 l/well, Wallac Oy) is added to
Ethgpdstiutes. Eyefibemsstennd stpwil i tedripr el r@d@grgoniugated

Bl Receptor Peptide Antagonists using PEG Thioesters.

PEG-conijugated peptides were prepared by reacting a
cysteine containing peptide with PEG-maleimide in 50 mM
NaHPC,, 5 mM EDTA, pH 7 at 2.5 - 5 mg/ml peptide and a
reaction stoichiometry of 1.2-fold molar excess of
maleimide:thicl. 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 B-

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 Thicesters or

ITodoacatates.
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time-resolved fluorometer (Wallac Oy). VR1 expression in 5 samples
treated with the vehicle-conjugated peptides is determined by comparing
to a standard curve of B1 titration from 0-1000 ng/ml. Percent inhibition

wiFampaRe; to maximum possible inhibition) of Bl effect on ¥Rdys2004/034976
expression in DRG neurons is determined by comparing to 10 controls

that are not Bl-treated. Impaired receptor binding and functional activity for
each of the PEG-conjugated p”ep%%e‘Bl antagonists was directly related
to the size of the PEG group added and ranged from -5-200 fold

reductions in potency..15 Pal % cine linkers of -5-7éeEidues waorked well
to pRESHERITAR TS TSRS Mt RHREF SRSWRY e o

pdpyravement & flexiole inketpompraedptieandetrinseriue activity PEG-

“rigid linker"). Finally..Table 8 | tes the preagt is appligatiefry, |
O SXArR 30 o e nt PE o paatod Do BT ahiagor ae T
PR2005042037 PCTUS2004084976 2101 7 difé B¢ BHTYifG e R~y

o2nd Furghional potency. £IG50)at thedwiraan & loieseptardh&Y. for peptide
and PEGylated peptide antagonists Activated PEG té% g%%to%%ptifdes 18-
LB AR h BERIHBTHESE paF PESTIX I F79P 3t (n ?ﬁ or
2 2@20K-Madeimidea 1eSEQ A Q28:114110 seQuROKMaleimideasl 10-
Q ID,N0Q:29 252 237.e0-20K:Maleimidea 1 :30 61
O TRl S oaes 1800 R NS 1553 BT 1eB ot A mmidea
a1 SEHIZN0329 62 G20 MEINtidefll SEDUIFTNGE3 7598

t&%—@ggewlowﬂghﬂ%él%gg RN Op]c%i&d as described in
aleimide-20K-Maleimidea 2 SEQ ID N0:33 11 77 MeO-20K SPA'1 SEQ

Mepqe): 73 26 S UHAKR-20RESPRA 4 SEQ ID N0:13 0.14 10
etrakisr28knaRAASEQ HNQEHAddbhide 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 ecuivalents of the activated PEG reaction

ig used and the reaction time is increased to 24 hours

the reaction is gquenched w/ 10 molar equivalents of fB-

mercaptoethanel 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, 0.14mmol} was dissolved in 10 ml, of
sclution containing 100 mM NaH;PO4 and 60 mM NaCNBH3;. The

mixture wag cooled to 4°C with over stirring and treated
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lone NA SEQ ID NO:13 0.10 0.5 One NA SEQ ID NO:150.19 1 one NA
SEQ ID NO:49 0.77 0.5 one NA SEQ ID NO:5D 0.2 6 lone NA SEQ ID
NO0:22 0.38 21 one NA SEQ ID NO:37 0.8 1 5 a: Generated by one-pot

whmesss6escribed in Scheme 4; b: Reductive amination atadsi@rminghs4ore
residue, epsilon amine; c: acylated on the N-terminal residue, epsilon

amine; d: acylated on the N-te_méi al residue, alpha amine 10 Example 7:
Determination of Stability of Peptides and/or Conjugated Peptides 15 A.
Rat Kidney Brush Border Microvilli Assay Kidney membranes are

Wil red ageqglingfo EH&@%%( éﬁ;%lsaeﬂ%ﬁﬁ@ggbyﬁ&g{ggt al.

lochemical Journal, 142:5 ). Protein concentrations are

Thestemnirie by tHaretod beBradford (AR&l. Bisthemisigs s¢irred
£ k2248224, (1946)). WO:20Q5/04208 8 RGH USROQ40343 16 19 B Rat

or Human Lung S9 Homogenate Assay Rat or Human lung is prepared as

AREITHBRY by SKiagel etal YBiGERSMICAlI Pharmacology 33: 3471 (1984)).
5 Thelest-eempoeidgs BES preparediatihmMebneentsatian. e a PBS
solution (pH = 7.1) t.co nds.are added 1o . ' '

e e R o R A R

ponthdatcardtaBOa Ssv avtrriheddintst e protdinds prédipRateanwih

intQaneieuitele, OxLMIRG LR acetonitile Qx0T FAR-water, Thes side

precipitate is removed by centrifugation, and the filtrate further filtered

SHATSUGHFR EPE MARABRIRE FRE SSHIAETS T BalZ&d By TebErse
krphasek PLEoEk6 300 samiNovapak HR €1 8(Wateratdrapemationeon
phl\ég@r%’eptide 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 constructe in which multiple peptides are
attached in a regiochemically and stiocheometerically

defined manner.

Example 5: Synthesis and Purification of PEG-Conjugated
Bl Receptor Pepiide Antagoniste using PEG N hydroxy-

succinimides.

Bl receptor peptide antagonists such as any one of
SEQ ID NCS:5-60 may be selectively pegvlated 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
soiution of partially decapeptide (1.43 g, 1.025 mmel) in
2.5 ml of anhydrous DMF wag combined with 3.5 g (0.18
mmol) of Sunbright PTE-200GS (20 kD 4-arm
succinimidylgluterate, NOF, Tokvo, Japan) and 1.0 mbL of
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15 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
wgeilestionzThe concentration of the test compound at time Acnelattves e 206
the internal standard is fitted to a first order loss function ([compound]s =
[compound]o (1 - e(-kt); "[comz&gnc}]O" 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, 25 respectively; the
, variable "t- is the.ti S is . withdr, f i5:a0d K isthe
R N R
resietarmined ByousRRFa ROALIHER régfe o AFFroath™RiPPlied by the
eI 1 Blatistied),software packages (vt thad dhe te st Sfueapound
concentration decreases over time, the valu%é_%f %are n%g%g/e. Thgf
DT REFUNE is CARUBRSH frontthe O DiRD652027 B 1108200470348 76 -
de 1631 madelsesvedvalusl alidd using: tHed foloWingiformud IT di/z kv @iF2)
/K Example 8: %n vivQ antinoci ive activity ti- idgs-and
meRRRRIE ¢ %fueg%ﬁ?d a%?—% %Dé:ﬁ&ti es’int%;%)dndar%l%%kg%%?r%%rﬁ)dels A.
a1 Rt Nelrepathic Pairevodef MakéSheagie- Gallel T8l GooRgRTe
sngfesiiaized wilisoluane AR inhalagt anesibesiagauk diedebumbarss
spindl nerves at the level of L5 and L6 are, tl%%ﬂ% Iclgated (3'0&5':%1 Sél(BUI;EQI
et theRrEATEoEdRRgIBH-GRd 350t To "ahtrahceinto the Sdatic

a1 Renver aedirabaescibeddnaKiradand €hury (An eXperinedtadwsodEHor
peripheral neuropathy 15 produced by se | spipal nerve.ligationjn
AERR A E PN 8D: 355 %8?%%ﬁﬁ%rﬁg€%§g? araé%'g%sed and the rats
migresakowed tevegoves tEdsproceduced soe SAUHECRATRaFt&& ) &4
in?%¥§€¥%g&ﬂgge§ﬂE@éPamﬁﬂé dialyzed material was

lyophilized then purified by ion exchange chromatography

as previously described to afford the tetravalent product
as a white solid. 1In a similar fashion PEGS containing
1-6 succinimidylgluterate moieties may be uged to prepare

mono or polyfunctional peptide constructs.
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assessed by recording the pressure at which the affected 20 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

whemengicularly to the plantar surface of the paw (betweengfg {eeipasadrs

through wire-mesh observation cages. A paw withdrawal threshold 25
(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 tactileﬁ%}l3 dynja in tla%r t paw.. J. Neurosci. Meth,
53:55-63 30 (1994)). 92%0457042 ﬁsg%ff§2004/034976 -104

sKorAraleats and sham surgSsaaenéeewdsiSoResd st not ligated)

1.40. 1 ML L

witheoetand +.l + H 1 Y ar N L a1
YW at |.u T St mkﬁﬁ%éﬁ% alttél}L 0O157) Of pFESbUIB WILNOUL
responding. gﬁgnaﬁ%erve. Ilqateckﬁjats respond to as little as 4.0 mN

(eq@Rvalent; tdM 0 FAGHFEEBYRESHE 6N tRe affected paw. Rats are

mchggedm li%ﬁ?t%%@@ﬁéi@?@zﬂg@ﬂO{@}(hlblt motor dysfunction (€.g.,

paw dragginhg or dropping) and their PWT was-b nt

o) ping) A elow 39.2 mN (egquivale
to 430 g). At @85t SEGEF IRH TG StYefy fats are treated with test

peptides of [Gtestyehigle-canjlgatedpe ptides (usualy mesareeningodose
caontral dilliant

of about 1.mg/kg-and-about 60-mglkg,respectively)-er—control-dituen

(PBB) once 1597 5&%@@%@3&%@%@&%”%@%@9% day

teTsafteT o § TS cde Baitny o AdiamTRAon: ErcMedeE Mare

Sprague-

awley rats (200 g).ar
inha4nt aneéﬂ%@%&ﬁ?ﬂ%ﬁ{ﬁ%éﬁ@pﬁé&gg Wt]lﬁ[ggrﬁile{g ;

__(tactile)allg

FTEERA'S adliyan ErrucOcixmts e peteskle (eslis]inapechanical

preés%re at %%1%[%&8&%%% ﬁsﬁ\%ﬁ&ﬁaﬁ? ﬁszggl}aded stimuli_(von

Freyg filamehtaranginig kBRP4 Byvto H&dan N apptiéd Cogl {C}
38 {N} CKRPPGFSPL {C}
39 {N}CEEEGE [DOrn]XRP [Hyp]GiCpglS[DTic] [Cpgl {C}
40 [N}CQGEEE [DOrnlKRP [Thz]G{Cpgl S[DTic] [Cpgl {C}
41 (NICOGEGEEK [DOrn ] RPIHyRIG[Cpgl 8[DTic] [Crgl {C}
Table 4b: Y Peptide

SEQ ID NG: 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 ¢ below.
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perpendicularly to the plantar surface of the paw (between the footpads)
through wire-mesh observation cages. PWT is 25 determined by
sequentially increasing and decreasing the stimulus strength and

wanahgdpgwithdrawal data using a Dixon non-parametric tepg1a8s2004/034976
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 30 dropping)
or broken skin and their PWT Ts B&low 39.2 mN (equivalent to 4.0 g). At
least seven days after CFA WO 2005/042027 PCT/US2004/034976 105

injecﬁion r }js %retgce]a Scls\élith lest.pe ;gegiarigégréigggy%gg%ygated

peptides (%suaﬁy-a—sueenﬁ:rg-dbse%%‘ﬁ@mg?kgj—ommr ion (PBS)

usomee Py b injellive :and PWT is determined each day thereafter for 7
days, s Average-paw withdrawal thresholsh (VI p@sCcon@teEkioin an

percent of maximum possible effect (%MPE) using the following farmula:

1 4

ingrmeEe 180 1PV Of Hebisd PRSP of eonirdt sl 15SPWT &Y ©
pHOHe sats) T Busribe 1 euteffvalue of &5 A8E niNkEiS eqguivalent to

, _100% of 10 t PE and the control response i ' t1Q 0% MP

L ATEA PR TS e S g I EeL A eant e FD2
chinvention:-areregpedtedaomprodusd ahuaAtSEEERSIVESHe@ W& PD
14glatignship.ata Soregp| e-of-abou1 malkeand-about 60 mg/kg, 15

respectively. B. Green Monkey LPS Inflammation Model. The
F el efeSE 61 Bepided aRd/drTbhjigatsd peptifies RE° rtbitdts of B1
os2chiyity srav-be @valuated indddlegreen 20rnonkeyd (Gercopithaecus

oS RAEhy dolise S BTk (TSR 6L o Prayimcala 9"
+HE32: 327335 (2002%); whitly ishereby incopbratedigypreference in its

entirety), 25 Lordey tg datermineyhetheL PEG-coagaies Prpide sion
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 Fl2 (Gibco 11765-
047), high gluccse (Gibco 11965-084), 10% Heat
inactivated Dialyzed serum (Gibco 26300-061), 1X Non-
Essential Amino Acids (Gibco 11140-050), 1X Glutamine-Pen-
gtrep (Gibco 10378-016), and Hygromycin, 300 ug/ml {Roche
843555) . Pifteen to twenty four hours prior to the
luminometer assay, 25,000 cells/well (2.58E6 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
pl of serum free HAM's FL2 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 ICs compound plates
containing 1:3 or 1:5 dilutions of antagonist compounds

and an agonist activator plate (20 aM des- Argl{-Kallidin
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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.
w&RBgdipantal farm (St Kitts, West 30 Indies) . Procedures were/revsewisdos
and accepted by the Animal Care Committees of the CR-CHUM
(Montreal, Canada) WO 2005/042027 PCT/US2004/034976 - 106 and of
Caribbean Primates Ltd. (St Ki”[ts?%Nést Indies). Animals weighing 6.00.5
kg (n=67) were anaesthetized (50 mg ketamine kg-1) and pretreated with
_.a single intravenous injection.of LPS (90 =} 0 i ). vig.the 5
T L’Ee%%ﬁ(s:?/%lgr{ g.ﬁﬁ zélmcérré%‘fi)()n‘risﬁﬁ“\d'egeal%%i(ix?ﬁiériwd%%gjfzII‘@(;ee%]%I[Erga23 w@a:g@
wiehkal BetedilbyHERBENtKE Skih foldFassey{Sesthet s P& T8} EBriefly,
1+ 9,80393thetized mankeysere iniacted withcantaprib{l-mgoks -1 80
min before assay) . A single subcutaneous injection of dKD, BK or the
usehide (SHMERgsiER ?ﬁllWEfgﬁﬁb%?'s?Q&%%Wﬁs BRerrif the-+
pMeniral arescand dhe rincrasesindhicknassoéskin folds wasd Ingriitdred for

30-45 15 min using a calibrated caliper, The results were expre 1 8S.
CRRETiffetehts %ee?wce%n k‘g sfqer?L %Iﬁhﬁgﬁneas% t?ef%?é: %En%(lj éﬁéﬁ?ﬁ‘zg °
destisentaneclis injeetion: €apopri el amastatywere wised télréduce
c4JFSRRaation ODifsal Mg caboXLAhamIpodeITIaS, [esRealively

ANTAGONIST SCHILD ANALYSIS The dose-response relationship focr1
agiad (£2007MBR hdekR bt S F HRi GtetrhindtR BES4 Aot S 1
= dhe Ahsenceorqesence ©f differenteeneenteations.of PEG 25 peptide

antagonist. BK (30 nmol) was used as a positive control. ANTAGONST

TIME COURSE The time course of inhibition by antagonist was

determinedn vitro Assay of hB2 Receptor Function using

Calcium Plux:

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.: RBHB2CO00EA) on a fluorometric imaging
plate reader (FLIPR). The cells are cultured in 7225
flask containing Ham’'s F12 Nutrient Mixture (Invitrogen
Corp., Carlsbad, Ch; catalog no.: 11765-047), 10% Fetal
Clone TI Bovine Serum {(HyClone, Logan, UT;catalog no.:
SH3006602), 1 mM Sodium pyruvate (100 m¥ 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/CHC cells are
washed once with PRS (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
ig removed and cells are detached from the flask and

resugpended in culture medium. Cells are counted and
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30 at 4, 24, 48, 72 and/or 96 h after single bolus WO 2005/042027
PCT/US2004/034976 - 107 administration. BK (30 nmol) was used as a
positive control. DRUGS 5 Ketamine hydrochloride, LPS, amastatin and

weaRiaRHwere from Sigma (MO, U.S.A.). All peptides weregdrans BhRanies
Pharmaceuticals (CA, U.S.A.). STATISTICS 10 Values are presented as
mean standard error of the mean . (s.e. mean). in edema studies, the
pre-injection thickness of the'sk%"lfoul"ds was subtracted from the values
after subcutaneous challenge. Curve fitting and EC50 calculations were

250Rtained ysing the Delta Graph 4,0 15 spftware-fopApple CORPYIereax
Data wérée comparedaby tﬁo-way analysis of variance followed by
botrpaired one il Sasdditastast with BenicHbni E6FeRsh. 1063 Hs:
ccGansideredssiatisfically significant RS ademiniskation i greerymenkeys
increased from a 20 null level their sensitivity to ilfl receéftor agonigéin

an &FEmREGEifaticn %5?&%5’58%@?%&%?6?8 eSS the B2 ecaptor

wi2gonist BK werespat affeeiedsSurisingly, asingle sabeytaseensdose at
10 mg/kg _of a representative 5kD PEG-conj%%at%d §e ti%% aan a gg l?%&'

PrEDPERS. o) atd Peptifle TR sEfe pestiud an Ib% was sufticient to

(Mslieve a=prerestablisherh Bdnagorost)induiee linfdmbmatdlBesponse and
suppress sucgessive, daily .agonist challenges for :

S e St R

uh 330 Theasffeot Wescalss wdfomihbado Brosatedind arB { PREHer than B2.

cdrthermareothe, SKRE G eoniygatendis) 2003/042024P 6T #4320£14/0 3
49 7/ 6 - 108 inhibited edema in response to dKD, challenge Ionggr than
{probenécid inhibits activity of the anion transpo
protein, and thus improves dye lcading in the cellsg). 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 m HEPES, 0.1%
BRSA, 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

uM 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 concentratiomn, ECap) are
prepared using assay buffer. The cell plate and the
compound plates are loaded onto the FLIPR and during the
agsay, fluorescence readings are taken simultaneously from
all 96 wells of the cell plate. Ten l-gecond readings are
taken to establish a stable baseline for each well, then
25 uL from the Bl antagonist plate is rapidly (50 ubL/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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the unconjugated (i.e., native peptide) peptide although rapid onset and
efficacy was comparable for both molecules up to 1.25 hours. 5 Example
9: Rat Pharmacokinetic Studies Various peptides or conjugated peptides

win@geayeous medium) were dosed as a bolus to male Spraguezab@o34976
Dawley rats via an intravenous (iv) or subcutaneous (so) 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; 225 30, 36, 42, 48, 60, 72, 84, 96, 120,
240, and/or 320 hours after the injection) into heparized 15 tubes. Plasma
was removed from pelleted cells upon centrifugation and either frozen or

Cohfrhefiately ProdesERdt OTHE bBHTHath o df intsrest inThepladiilwas
acydantitgtegdimh arhenalytesspeacific L:MIMSgran .| Shredttdciin,

., _Various s I rmacokinetic paramete s gl 0
S Rt b (EL T Ve a e (Vi a2 e
rgesitdhng etime i) areahadpethescurventADCY iamd srniifabialf-FfeC

t112) were calculated by non-co rtm | method (for example, see
pl(?a g)g)F’inc%%og%ﬂzodéf%‘&ﬁ’%aiéﬁg/%gagm -109 Table 9: Peptide
and PESyigted yeptide Elantagoaisike PHafmaeekinetd Siadrs in Rat

peActivated PEG Beptides;Rentide ULAUG- reagestperRES () Qvitfage
€0-20K-Maleimidea 1 SEQ ID NO:33 - 28387 eO-20K-propionaldehyde 1
ther gl Y3 539 $88 77 4 Mk SOR M ERiIRREEEE S20 1 N0:33

Dt 6 28580606 Q2 SRAD TaSEQ-I PR 13 P¥n318701 For example,
SRS SEO D NI 5 SHIse TR0 RAT
EBEQHELNEER 2676 PY20EQ ID NO:37, resulted in an ICs; of
3.0 nM (+/~ 5 nM, n=8) and 3.2 oM (+/- 3.2 nM, n=8},
respectively at the hBl receptor. However, the same
peptide conijugated to PEG as described herein demonstrated
approximately a 1l0-fold increase in ICsy, The native,
acetylated, and PEG-conjugate forms of the peptide were
inactive up to 10 uM 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
bradyvkinin 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:

Endothel ium-denuded vessels were suspended in 20-ml

organ baths containing an oxygenated (95 % O; and 5 % COz)
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one NA SEQ ID NO:13 0.6n. 9h one NA SEQ ID N0:49 1.01 138621 one
NA SEQ ID NO:50 2.01 55291 one NA SEQ ID N0:22 1.0i 78911 one NA
SEQ ID NO:37 0.41 11221 one NA SEQ ID NO:37 0.62 182889 a:

w&aneiataekbby one-pot process described in Scheme 4; 5 bpdiegksotivessore
amination at N-terminal residue, epsilon amine; c: 1 mpk Sc; d: acylated

on the N-terminal residue, epsilon amine; e: 0.5 mpk so; 10 f: acylated on
the N-terminal residue, alpha amitte "g: 30 mpk Sc; h: 1 mpk iv; and is 3
mpk iv It will be appreciated that various modifications may 15 be made in

the invention as, described above. Accordingly,- th ' i
o TRt TR (T AREee AT A b o
ofearhpoditidh of iratter vivhe fromal 3R [0)( YH3E lorldl Bhysiolgicadly” /

ufgsentable salt-thereof wherain, Xl and ¥z Arg independendydn.eache
Instance peptides of the formula -L'-P" and -L -P', respectively; F is a
Tivehidiolafently BoAT XSG SR8 L 8lteTadhendeiRiSn each
pregianse ahsestrotiiskers hayingdeama) o aneion acldresidues; mis0
148 LSOl o5k, B eCERTor AR 2o nch 4o F5n in
a15EQrDNEN Y 5: 2y Fhetvompositomat eraterdfTldim blawtelig i$0. 3.
r d1£QMPosiion.of matierof claim L whergin saichkl 5.2
respectively. The tissues were connected to force
transducers for lscmetric tension recoxrdings 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 subseguent 60-min equilibration period, the
tissues were exposed to cumulative increasing
concentrations of the reference agonist Lys-desArg9-BK to
chtain concentration-response curves in the absence
(control preparations) or presence of various
concentrations of the test compounds or the reference
antagonist Lys-desArgS[LeuB]-BK (test preparations), which
were added 15 min before the exposure to Lys-desArg9-BK.
A concentration-response curve to Lyvs-desArg9i-BK was
generated in each preparation.

The parameter measured was the maximal change in
tengion induced by each agonist concentration and the
results expressed as a percent of the contrcl responses to
KC1l. The ECs; values of the agonist (concentration

producing a half-meximum response) were calculated by
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peptidyl linker having an amino acid sequence selected from the group
consisting of SEQ ID NO: 61 to SEQ ID NO: 65, inclusive. 4. A
pharmaceutical composition comprising a composition of matter
waGsMding:to claim 1, and at least one pharmaceutically-acseptadlens/o34976
diluent, excipient, or carrier. 5. A composition of matter of the formula:
F-[(X)-(Y)r,] , or a physiologically acceptable salt thereof wherein: X' and
Y' are independently in each ins dnce peptides of the formula -L'-P' and
-L' _p2, respectively; F is a PEG covalently bound to X1 or Y"; 111-L_L'

are independently in ea mstanc apsent or linker aving.
L1iBfRfHR0 LAY FETd0Es; aﬁ%ﬁ%% Yhd- T a%%lnl'-?ear% m%epen eng:p%é%e%ch

cutRsiance paptide tagtagdristoottecirelyknirk Be ré@ﬁﬁoﬂﬁmﬁg@s
anf WENSE 82 %@% i SEQ IR N Je%aqu%epm90§@9m§f5@amrzof
wherel

said polyethylene glycol has an aver Ige molecular

vaiveight Selected TRSHRTRE HFGHF CBRSIRHRGH: iP5 000 BakonS L F5H D00

suPalons; il 24,000 Daltonsiherd®:000altensy ¥n4e,00@Dalonsianth
vi. 60,000 Daltons. 7. The_composition of matter of ;\:/Jalmés wherelnas%!d
Weé@mﬁ%%ﬁ%a&ﬁﬂaﬁ%%%lg%f LRAPagsHizing B! feteptor activity in

cu\gﬂﬁpaa@dfgaa@s@efa@ﬂmﬂy caeseptableThalifehin vdssinfpranihals.
ol 26 ARG 16 SR ettt Tondt onE brar acoatea secuptasie
evdiluentiexcipienfng parameters. Arch. Int. Pharmacodyn.
Ther., 143:299-330 (1963)). The pAl values were
calculated using only antagonist concentrationg that
caused a significant rightward shift of the agonist
concentration-response curve. The pAl2 values are given as
the mean = s.e.m. of three determinations. Statistical
significance of the differences was determined using

gtudent’s t test and p values < (.05 were considered

statistically significant.

D. In vitro Bl-Inhibition Activity of Peptides

and/or Coniugated Peptides

The effectiveness of the peptides and/ox conijugated
peptides as inhibitors of Bl activity {i.e., Bl
speutralization”) can also be evaluated Dy measuring the
ability of each peptide and/or conjugated peptide to block
51 stimulated CGRP and substance P release and calcium

signaling in Dorsal Root ganglion (DRG) neuronal cultures.

Dorsal. Root Ganglion Neurcnal Cultures. Dorgal root

ganglia are dissected one by one under aseptic conditions

from all spinal segments of embryonic 19-day old (E12)
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carrier. 9. The use of the composition of matter according to claim 6 in the
manufacture of a medicament for the treatment of a disease or condition
selected from the group consisting of inflammation, inflammatory pain,

waoiesRa. dental pain, back pain, lower back pain, pain frepytadm@as4ers
surgical pain, inflammatory bowel disorders, asthma, and allergic rhinitis.

10. A peptide antagonist of the bradykinin Bl receptor comprising a
sequence of amino acids as sRowA if SEQ ID NO: 15, 0ra
physiologically acceptable salt thereof. it. A pharmaceutical composition

omprising a_peptide.antagonist of the bradykinin Bl receptor ¢ kisin
o e UENCE 6T ARG SCTS 4o SHovi 7 SEGTID NO: 153 af feastona
prstenarce uticaly-aste ptablediiiemit] exdl fieme onecditdol.e¥132L2. The
(Mpe-afa phayuaceiical compgsition according to-elaimAindbey in
~ manufacture of a medicament for the treatment of a disease or condition
1cgns@ed froms tieegicup (COFsRRFof AR dforiTfflatimatory pain,
cACtie Paiy dentakpaini Back paik iavebbaek painupais finmdrRuMa and

syrgicalpaln, inflammatory powel disayders gsthma, and allerae thinis
CThe Use of a pﬁwa%‘r%ac‘éﬁﬁcéjl composition accorc?lng %o *d&im T The

TheaPRfacture ofimevstiicarert for tlﬁ?@ﬁeaﬁnénﬁ*mz adizeas@®oi beadition
D acﬁ%ggér%ﬂ%%&@u@aﬁ%@?@'[!SP%fs‘PflaB}En@'ti(ﬁn' inflampmatory painy, o

e pain, dental pain, back pain, lower back pain, pain from trauma,
DRGIrgieal parf: ittt aRaicryBowel hsSrteds © aSthima SATP SRy HSitES
a A838BPETREY SED-RER Q%R0 7Mj8:60r25 SlRQUENCE IS EHNG

<110> Amgen . <120> ANTAGQONISTS OF THE BRADYKININ BI
ng@ Fﬂqgé%c &,ZﬁJ). Briefly, DRG are incubated in a
CE

digestion solution containing 20 U/ml of papain in Barle’s
Balanced Salt Solution {BBSS) at 37°C for fifty minutes.
Cells are dissociated by trituration through fire-pclished
Pasteur pipettes in a dissociation medium comsisting of
MEM/Ham's F12, 1:1, 1 mg/ml ovomucceld 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 EBRSS containing 1 mg/ml
ovomucolid inhibitor, 1 mg/ml ovalbumin and 0.005% DNase.
Cell suspension is centrifuged through a gradient solution
containing 10 mg/ml ovemucoid inhibitor, 10 mg/ml
ovalbumin at 200 % g for six minutes to remove cell
debris, and then filtered through a 88-um nylon mesh
(Figher Scilentific, Pittsburgh, PA) to remove any clumps.
Cell number is determined with a hemocytometer, and cells
are seeded into poly-ornithine 100 pg/ml {(Sigma, St.
Louis, MO) and mouse laminin 1 ug/ml (GibcoBRL)-coated 96-
well plates at 10 x 103 callg/well in complete medium. The
complete medium consists of minimal essential medium (MEM)

and Ham’'s F12, 1:1, penicilliin {100 U/ml}, streptomycin
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<130> A-836B PCT Revised Seq 050907njd <140> PCT/U52004/034976
<141> 2004-10-22 <150> 60/538,929 <151>2004-01-24 <150>
10/972,236 <151>2004-10-21 <150> 60/513,913 <151> 2003-10-22

wo b8l 645170> Patentin version 3.3 <210> 1 <211>9 <Zl2RR{s034976
<213> Human <400> 1 Arg Pro Pro Gly Phe Ser Pro Phe Arg 1 <210> 2
<211>10 <212> PRT <213> HUMAN <400> 2 Lys Arg Pro Pro Gly Phe
Ser Pro Phe AArg <210> 3 <21%8 11 <212> PRT <213> ARTIFICIAL
<220> <223> ARTIFICIAL PEPTIDE <400> 3 Met Lys Arg Pro Pro Gly
Phe Ser Pro Phe Ar% 5<210>4 <211>8 <%1%> PRT

{100 pg/ml}, 0% heat 1nactivate orge serum

(GibcoBRL) . The cultures are kept at 37°C, 5% CCz and 100%

humidity. For controlling the growth of non-neuronal
cells, 5-fluoro-2’-deoxyuridine (75 M) and uridine {180

MM} are included in the medium.

Treatment with Bl znd anti-Bl peptides and/or anti-BlL

coniugated peptides. Two hours after plating, cells are

treated with recombinant human B-Bl or recombinant rat f-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 applisd 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.
Tncubation 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.HCl (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-VRL1 IgG (prepared at Amgen) for
one and one-half hours at room temperature, followed by
incubation of Bu-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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<213> HUMAN <400> 4 Arg Pro Pro Gly Phe Ser Pro Phe Page 1
A-8366 PCT REVISED SEQ 050907njd.ST25 15<210>5 <211>8
<212> PRT <213> ARTIFICIAL <220> <223> ARTIFICIAL PEPTIDE

w542 a0 Pro Pro Gly Phe ser Pro Leu 15 <210> 6 <2}&y/HsmwdddiasTe
PRT <213> ARTIFICIAL <220> <223> ARTIFICIAL PEPTIDE <400> 6

Lys Arg Pro Pro Gly Phe Ser Pro Leu 15 <210>7 <211> 10 <212>PRT
<213> ARTIFICIAL <220> <223:9RRTIFICIAL PEPTIDE <220> <221>
misc_feature <222> (1)..(1) <223> xaa at position 1 is defined as DArg

<220>
shaking) are applied after each antibody incubation.

Tnhance golution {150 ul/well, Wallac Oy) is added to the
cultures. The fluorescence signal i1g then measured in a
time-resoived fluorometer (Wallac Ov). VRL expression in
samples treated with the vehicle-conjugated peptides is
determined by comparing to a standard curve of Bl
titration from 0-1000 ng/ml. Percent inhibition (compared
o maximum possgible inhibition) of Bl effect on VRL
expregsion in DRG neurons ig 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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<221> misc_feature <222> (4)..(4) <223> Xaa at position 4 is defined as
Hyp <220> <221> misc_feature <222> (6)..(6) <223> xaa at position 6 is
defined as Thi <220> <221> misc_feature <222> (8)..(8) <223> xaa at
wH0sika8is defined as DTic <220> <221> misc_feature <g22pdfh+(Ho76
<223> xaa at position 9 is defined as oic <400> 7 Xaa Arg Pro Xaa Gly
Xaa Ser Xaa Xaa Arg Page 2 A-8368 PCT REVISED SEQ
050907njd.ST25 1S 10 <210>8°£211>9 <212> PRT <213>
ARTIFICIAL <220> <223> ARTIFICIAL PEPTIDE <220> <221>

misc feature <2§2> 1 22§  Xaa S|t|&r:111 IS q_eflned as DArg
Ta‘é)jﬁb <2 ?‘q" ¢ 24 x)ﬁpg ERE é’;ltlon IS

recept of pep
ate% pggtl antagon:.sts /
(
Activated PEG reagent Peptides Peptide hBiKihB?K%e
per PEG| () - (Yo ora | M | (nm)
MeO-20K-Maleimide® 1 SEQ ID NO:28 114 | 110
MeO-20K-Maleimide © 1 SED ID NO:29 252 237
MeQ-20K-Maleimide ® L SEQ ID NO:30 230 81
MeO-20FK-Maleimide : SEQ ID NOS:29 + 42| 22 54
MeO-20K-Maleimide ® i SEQ ID NO:32 9 69
MeO-20K-Maleimide® 1 SEQ ID NO:33 75 98
MeO-20K~propional dehyde” 1 SEQ ID NO:13 1 35
Maleimide-20K~Maleimide 2 SEQ ID NO:33 11 77
MeO-20K SPa° 1 SEQ ID NO:13 10 52
Tetrakis-20K~SPAC 4 SEQ ID NO:13 0.14 10
Tetrakis~20K-52a% 4 SEQ ID NO:13 014 | 10
none NA SEQ ID NO:13 010 | ¢5
none NA SEQ ID NO:15 0.19 1
none WA SEQ ID NO:49 a.77 0.5
none WA SEQ ID NO:50 0.2 8
mone NA SEQ ID NO:22 0.38 2
None N2 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;

¢: acylated on the N-terminal residue, epsilon amine;
d: acvlated on the N-terminal residue, elpha amine

Example 7: Determinatiocn of Stability of Peptides and/or

Conjugated Peptides

L. 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 (1876) ).
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<221> misc_feature <222> (6)..(6) <223> Xaa at position 6 is defined as
Thi <220> <221> misc_feature <222> (8)..(8) <223> xaa at position 8 is
defined as DTic <220> <221> misc_feature <222> (9)..(9) <223> Xaa at

wO0osian9:t5 defined as Oic <400> 8 Xaa Arg Pro Xaa Gly ¥emSaiofasiore
Xaa 15<210>9 <211> 10 <212> PRT <213> ARTIFICIAL <220>
<223> ARTIFICIAL PEPTIDE_ <€§9>__<221> misc_feature <222> (1)..(1)
<223> xaa at position 1 is definéd as DArg <220> <221> misc_feature
<222> (4)..(4) <223> xaa at position 4 is defined as Hyp <220> <221>

MisG featyse ﬁ%m&@h(@uﬁ%@ Xﬁ@r@ég&ﬁg@é‘ G.isdefined as Thi
<220> Page 3 A-8368 PCT REVISED SEQ 050907njd.ST25
Rat or Human lung is prepared as described by Skidgel

et al. {(Biochemical Pharmacology 33: 3471 (1984);.

The test compounds are prepared at 1 mM concentration
in a PBS solution (pH = 7.1). Test compounds are added to
a preparation 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 pM membrane.
The sample is then analyzed by reverse phage HPLC (4.6 =
300 mm Novapak HR Cl8 (Waters Corporation, Milford,
MAYflow = 1 mlL/min, linear gfadient 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 intermal standard is fitted to a first order loss

e(-kt} )

’

function {[compound]l: = [compound], {1 -
Y [compound] 0" and “{compoundlt” are the concentration of
test compound at time zero and the concentration of test
compound at the time the sample is withdrawn,
regpectively; the variable “t” iz the time the sample is
withdrawn for analysis; and k ig the rate of test compound
concentration change). The variable *k” iz 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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<221> misc_feature <222> (8)..(8) <223> Xaa at position 8 is defined as
DHpe <220> <221> misc_feature <222> (9)..(9) <223> xaa at position 9
is defined as Oic <400> 9 Xaa Arg Pro xaa Gly Xaa Ser xaa Xaa Arg 15
wWQQ0esEE2710 <211> 10 <212> PRT <213> ARTIFICIAL <RQOISARPB34976
ARTIFICIAL PEPTIDE <220> <221> MOD_RES <222> (1)..(1) <223>
ACETYLATION <220> <221> misg_feature <222> (7)..(7) <223> Xaa at
position 7 is defined as MePhe <220> <221> misc_feature <222> (9)..(9)
<223> xaa at position 9 is defined as D-Beta-Nal <400> 10 Lys Lys Arg
md 2 PER G XaaRerxaalte %5 1k el Oenbl £21134hs2402RRT: o

<213> ARTIFICIAL
¥ = (In 2)/k

Example 8: In vivo antinociceptive activity of anti-Bl
peptides and vehicle-conjugated anti-Bli 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 L& are tightly ligated (4-0 silk
suture) distal to the dorgal 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 B50:355-363, (1%92)). The incisions are closed and
the rats are allowed to recover. This procedure results
in mechanical (tactile) alleodynia in the left hind paw as
assessed by recording the pressure at which the affected
paw {(ipsilateral to the site cf 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 sequentilally increasing and
decreasing the stimulus strength and analyzing withdrawal
data using a Dixon non-parametric test, as described by
Chaplan, 8.R., et al. (Quantitative assessment of tactile
allodynia in the rat paw. J. Neurosci. Meth, 53:55-63
(1294)) .
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<220> <223> ARTIFICIAL PEPTIDE <220> <221> misc_feature <222>
(2)..(1) <223> Xaa at position 1 is defined as DArg <220> <221>
misc_feature <222> (4)..(4) <223> Xaa at position 4 is defined as Hyp

wo 8B nse2 > misc_feature <222> (6)..(6) <223> Xaa at pagitiarkfis/ 034976
defined as Igl Page 4 A-8366 PCT REVISED SEQ 050907njd.ST25

<220> <221> misc_feature <222> (8)..(8) <223> xaa at position 8 is

defined as Digl <220> <221>’nﬂ~9(:4_fé”ature <222>(9)..(9) <223> xaa at

position 9 is defined as Oic <400> 11 Xaa Arg Pro xaa Gly Xaa Ser Xaa

Xaa Ar%_%zg 10 ,<210>12. <211> 10 <212> PRT <213> ARTIFICIAL
<7235

<220% R R PRI AT PEPTIBESES 202 Lo i e fadture

but not ligated) withstand at least 148.1 mN {eguivalent
to 15 g) of pressure without responding. Spinal nerve
ligated rats respond to as little as 4.0 mN (equivalent to
0.41 g) of pressure on the affected paw. Rats are
included in the study only 1f they did not exhibit motor
dysfunction (e.g., paw dragging or dropping) and their PWT
was below 39.2 mN {eguivalent to 4.0 g). At least seven
days after surgery rats are treated with test peptides or
tegt 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 stimulil
(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 seguentially increasing and decreasing the
gtimulus strength and analyzing withdrawal data using &
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 35.2 mN
(equivalent to 4.0 g). At least seven days after CFA
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<222> (5) . (5) <223> Xaa at position 5 is defined as Hyp <220> <221>
misc_feature <222> (7)..(7) <223> Xaa at position 7 is defined as Ig|
<220> <221> misc_feature <222> (9)..(9) <223> xaa at position 9 is

waelipssiasDlg] <220> <221> misc_feature <222> (10)..(18) w222mM8876
at position 10 is defined as Oic <400> 12 Lys Lys Arg Pro xaa Gly Xaa

Ser Xaa Xaa 1510 <210> 13 <211> 10 <212> PRT <213>
ARTIFICIAL <220> <223> ARTIIEIAL PEPTIDE <220> <221>
misc_feature <222> (5)..(5) <223> Xaa at position 5 is defined as Hyp

. <220><221> misc feature Pa 5 A-8368 PCT REVISED S

IR0 5F28 25525777 <‘§i§§ Xan 5t poStion 75s H& %2e5 asEhg

vei22be<P22by miscc@aet ides (usually a screening dose of
60 mg/kg) or control solution (PBS) once by g.c., injection
and PWT i1g determined each day thereafter for 7 days.
Average paw withdrawal threshold (PWT) was converted to
percent of maximum possible effect (BMPE) using the
following formula: $MPE = 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 eguivalent to 100% of
the MPE and the control response is eguivalent 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. QOreen Monkey LPS Inflammatlion Model. The

effectiveness of peptides and/or conjugated peptides as
inhibitors of Bl activity may be evaluated in Male green
monkevs (Cercopithaecus aethiops St Kitts) challenged
locally with Bl agonists essentially as described by
deBlois and Eorlick (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 con 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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<2_22> (9)..(9) <223> xaa at position 9 is defined as Dtic <220> <221>
misc_feature <222> (10)..(10) <223> xaa at position 10 is defined as Cpg
<400> 13 Lys Lys Arg Pro Xaa Gly Xaa Ser Xaa Xaa 1510 <210> 14

woaddsnlf<212> PRT <213> ARTIFICIAL <220> <223> ARTHriedhlo34976
PEPTIDE <220> <221> misc_feature <222> (1)..(l) <223> xaa at
position 1 is defined as DArg <220> <221> misc_feature <222> (4)..(4)
<223> Xaa at position 4 is definéd&s Hyp <220> <221> misc_feature
<222> (6)..(6) <223> Xaa at position 6 is defined as Igl <220> <221>

misc_featur <222> 8) < 225}% on 8 fi d as fSf
angr 96> &5 E RRRe ﬂ“rget) (9)?% p%z%> Xaa at %ors]'{l3 ion 9 DS
andefiledesighing 6.0%0.5 kg (n=67) were anaestheulzed (50
mg ketamine kg ) and pretreated with a single intravenous
injection of LPS {90 ug kg™*) or saline (1 ml) wvia the

saphenocus vein.

1. Inflammation studies

Kinin-induced ocedema was evaluated by the ventral
skin fold assay (Sciberras et al., 1987). Briefly,
anaesthetized monkeys were injected with captopzril (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 thicknegs of skin folds was monitored for 30-45
min using a calibrated caliper. The results were expressed
as the difference between the gkin 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

fhe dose-response relationship for dKD (1-100 nmol)-
induced oedema was determined at 24 L post-LPS in the
absence or presence of different concentrations of PEG-
peptide antagonist. BK (30 nmel)} was used as a posgitive

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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<400> 14 xaa Arg Pro xaa Gly Xaa Ser Xaa Xaa Arg 1510 <210> 15
<211> 10 <212> PRT <213> ARTIFICIAL <220> <223> ARTIFICIAL
PEPTIDE Page 6 A-836B PCT REVISED SEQ 050907njd.ST25 <220>

w2ddsnuipise_feature <222> (1)..(I) <223> xaa at position 1 ig-gafined/asi7s
Dorn <220> <221> misc_feature <222> (5)..(5) <223> xaa at position 5
is defined as Hyp <220> <221> misc_feature <222> (7)..(7) <223> xaa
at position 7 is defined as Cpg 0> <221> misc_feature <222> (9)..(9)
<223> Xaa at position 9 is defined as Dtic <220> <221> misc_feature

<222> (10)..(10) <223> 10 is defined >
LSS R BT e o K B X AR X 15 16 S EOEaE v

control.

DRUGS

Ketamine hydrochloride, LPS, amastatin 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 erroxr of the mean
(g.e. mean). In edema studies, the pre-injsction
thickness of the skin folds was sgubtracted from the values
after subcutaneous challenge. Curve fLilitting and ECsy
caloulations 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 Bonferroni correction. p<0.05 was
considered statistically significant.

LPS administration to green monkeys increased from a
null level their semnsitivity to a By receptor agonist in an
edema formation assay. Comparatively, responses to the Bs
receptor agonigt BK were not affected.

Surprisingly, a single subcutaneous dose at 10 mg/kg
of a representative SkD PEG-conjugated peptide and a 20 kD
PEG-conjugated peptide of the same peptide analog was
sufficient to relieve a pre-establisghed Bl agonist induced
inflammatory response and suppress successive daily
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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<211>10 <212> PRT <213> ARTIFICIAL <220> <223> ARTIFICIAL
PEPTIDE <220> <221> misc_feature <222> (1)..(1) <223> Xaa at
position 1 is defined as Dorn <220> <221> misc_feature <222> (5)..(5)

wh2denyaa-at position 5 is defined as Thz <220> <221> migerfesibifoz4976
<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 Dtic
<220> <221> misc_feature <22§Q8(10)..(10) <223> xaa at position 10 is
defined as Cpg <400> 16 Xaa Lys Arg Pro xaa Gly Xaa Ser Xaa Xaa

Page 7 A-836B i
LN A BT FEYSED S QU ST 2 22000
the unconjugated (i.e., native peptide) peptide although
rapid onset and efficacy was comparable for both molecules

up to 1.25 hours.
Example 9: Rat Pharmacokinetic Studies

Various peptides or conjugated peptides (in an
agueous 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 i, 2, 4, &, 8, 10,
12, 18, 24, 30, 36, 42, 48, 60, 72, 84, 956, 120, 240,
and/or 220 hours after the injection) into heparized
tubeg. Plasma was removed from pelleted cells upon
centrifugation and either £frozen or immediately processed.
The compound of interest in the plasma was guantitated 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,;) were calculated by

non-compartmental method (for example, see Table 9).
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<223> ARTIFICIAL PEPTIDE <220> <221> misc_feature <222> (1)..(1)
<223> xaa at position 1 is defined as 3Pal <220> <221> misc_feature
<222> (5)..(5) :223> Xaa at position 5 is defined as Hyp <220> <221>

winissudeatre <222> (7). (7) <223> xaa at position 7 is defiretie@@pgs497s

<220> <221> misc_feature <222> (9)..(9) <223> Xaa at position 9 is
defined as Dtic <220> <221> I‘I}_IB feature <222> (10) .(10) <223> xaa
at position 10 is defined as Cpg~ 400> 17 Xaa Lys Arg Pro Xaa Gly Xaa

Ser Xaa Xaa 1510 <210> 18 <211> 10 <212> PRT <213>

IEICIAL A 4N P 035 nists
SR S

<220>

Aotivated PEG Peptides Peptide tis2 BUC
reagent per PEG (h) {0 ~ inf

MeO-20K-Maleimide ®

SEQ ID.NO:33 - 28387

MeO—Z{)K—propionaldehyd@b

SEQ ID NO:13 | 33.7° 16877°

Maleimide-20K-Maleimide®

SEQ ID NO:33 | 258° 28580°

Tetrakis—ZOKwSPA#

SEQ ID NO:13 | 28.7° 8475°

T
1
2
Me0-20K SPA” 1 SEQ ID WO:13 | 27.3° | 10701°
2
1

Tetrakis-20K-Spa’

SEC ID NO:13 | 30.8° 63239°

none NA SEQ ID NO:13 1.29 2559
none NA SEQ ID NO:15 | 2.76° 7720°
Rone NA $EQ ID No:13 | 0.8 "
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% 789"
None NA SEQ ID N0:37 | 04 1122*
None NA SEQ ID N0:37 | 0.8° 182887
a: Oenerated by one-pot process described in Scheme 4;
b: Reductive amination at N-terminal residue, epsilon
amine;

c: 1 mpk sc;

d: acylated on the N-terminal residue, epsilon amine;
e: 0.5 mpk sc;

£: acylated on the N-terminal residue, alpha amine

g: 30 mpk sc; h: 1 mpk iv; and i: 3 mpk iv

Tt will be 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.



<221> misc_feature <222> (5)..(5) <223> Xaa at position 5 is defined as
Hyp <220> <221> misc_feature <222> (7)..(7) <223> xaa at position 7 is
defined as Cpg <220> Page 8 <22I¥misc A-836B PCT REVISED SEQ
050907njd.ST25 <222> feature (9). (9) <223> Xaa at position 9 is
defined as Dtic <220> <221> misc_feature <222> (10)..(10) <223> Xaa
at position 10 is defined as cpg £466%9 8 Xaa Lys Arg Pro Xaa Gly xaa
Serxaa Xaa 1510 <210>19<211>9 <212> PRT <213> ARTIFICIAL

what 220> 223> ARTIFICIAL PEPTIDE <220> <221> misc_feature <222>
(2)..(I) <223> Xaa at position 1 is defined as Cha <220> <221>
misc_feature <222> (4)..(4) <223> Xaa at position 4 is defined as Hyp
<R20>* composition of matter of the Formula:

F-[ (%) - (¥Y"),], or a physiologically acceptable salt
thereof, wherein:
X' and Y' are independently in each instance peptides
of the formula -L'-P' and -L°-P%, respectively;
F is a vehicle covalently bound to X' or Y%;
L* and L° are independently in each instance absent or
linkers having from 0 to 9 amino acid residues;
nis 0 to 3; and
P! and P* are independently in each instance peptide
antagonists c¢f the bradykinin Bl receptor having & sequence as

shown in SEQ ID NO: 15.
2. The composition of matter of claim 1 wherein n is 0.

3. The composition of matter of claim 1 wherein said L' is a
peptidyl linker having an aminc acld sequence selected from the

group consisting of SEQ ID NO: €1 to SEQ ID NO: 65, inclusive.

4. A pharmaceutical composition comprising a composition of
matter according to claim 1, and at least one

pharmaceutically-acceptable diluent, excipilent, or carrier.

5. 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 -L°-P°, respectively;

F is a PEG covalently bound to X' or v%;



<221> misc_feature <222> (6)..(6) <223> Xaa at position 6 is defined as
Cpg <220> <221> misc_feature <222> (8)..(8) <223> Xaa at position 8 is
defined as Dtic <220> <221> misc_feature <222> (9)..(9) <223> Xaa at
position 9 is defined as Cpg <400>; 19 Xaa Arg Pro Xaa Gly Xaa Ser Xaa
Xaa 15<210>20 <211>9 <212> PRT <213> ARTIFICIAL <220>
<223> ARTIFICIAL PEPTIDE <220> <221> misc_feature <222> (1)..(1)
<L23m%ak at peositiotebisidefined dsi2pEthPage G A8366 RCT REVISED

1inkeSEQOP0907RIARTRS. <2202 221z misc.feature, 222> (4)..(4) <223>

xaa at %ositior31 4 is defined as Hyp <220> <221> misc_feature <222>
(8).8) £223>"%ad 4t position 6 is defined as cpg <220>

P' and P? are independently in each instance peptide
antagonists of the bradykinin Bl receptor having a seguence as

shown in SEQ ID NO: 15.

6. The composition of matter of claim 5
wherein said peclyethylene glycol has an average molecular
weight selected from the group consisting of:
i. 5,000 Daltons;
ii. 20,000 Daltons;
iii. 24,000 Daltons;
iv. 30,000 Daltons;
v. 40,000 Daltons; and
vi. 60,000 Daltons.

7. The composition ¢f matter of claim & wherein
said composition of matter is capable of antagonizing Bl
receptor activity in vitro and has a therapeutically

acceptable half-life in vivo in mammals.



<221> misc_feature <222> (8)..(8) <223> Xaa at position 8 is defined as
Dtic <220> <221> misc_feature <222> (9)..(9) <223> xaa at position 9 is
defined as Cpg <400> 20 xaa Arg Pro xaa Gly xaa Ser xaa xaa 15
<210> 21 <211>9 <212> PRT <213> ARTIFICIAL <220> <223>
ARTIFICIAL PEPTIDE <220> <221> misc_feature <222> (4)..(4) <223>
xaa at position 4 is defined as Hyp <220> <221> misc_feature <222>
(6)..(6) ¥2232 xaa-_tpasiion&igdefined asCpg <2203 <221>

com or:rs]istg:' f%atu emgg‘%g? (§2'6g81)d<*223>t Xac a& O;itigg cjsﬁzd?ggeg as Diic

P05 <2015 misc_feature <09 ?9).%(5) <223> xaa at posi?ion 9is
one defiffet-as Cpg 1<400s FP Lys KrgPro Xak Gl XaaSetxagXaa 15

carrier.

9. The use of the composition of matter according
to claim 6 in the manufacture of a medicament for the
treatment of a disease or conditicon selected from the
group consisting of inflammation, inflammatory pain, acute
pain, dental pain, back pain, lower back pain, pain from
trauma, surgical pailn, inflammatory bowel disorders,

asthma, and allergic rhinitis.

10. A peptide antagonist of the bradykinin Bl
receptcr ceomprising a seguence of amino acids as shown in SEQ ID

NO: 15, or a physiclogically acceptable salt thereof.

11. A pharmaceutical composition comprising a
peptide antagonist of the bradykinin Bl receptor
cemprising a sequence of amino aclds as shown in SEQ ID NO: 15 and
at lezst one pharmaceutically-acceptable diluent, excipient, or

carrier.



<210> 22 <211> 10 <212> PRT <213> ARTIFICIAL <220> Page 10
A-8366 PCT REVISED SEQ 050907njd.ST25 <223> ARTIFICIAL
PEPTIDE <220> <221> misc_featute-<222> (1)..(1) <223> xaa at
position 1 is defined as DLys <220> <221> misc_feature <222> (5)..(5)
<223> Xaa at position 5 is defined as Hyp <220> <221> misc_feature
<222> (7)..(7) <223> xaa at position 7 is defined as Cpg <220> <221>
Migc_feahweus@225 (Q)n(Q)r«223» Xaa at positioni @ isdefined as Dtic

accortRad> S221>mise feature. $222:-(10),(10),$223> xaa at pgsition 10 is
defined as Cpg <400> 22 Xaa Lys Arg Pro xaa Gly Xaa Ser Xaa Xaa 15

for tfi§ LFFEESHLo9is3 0lISsPsS PRT COBERLIRRTIEEaATed from

the group consisting of inflammation, inflammatory pain,
acute pain, dental pain, back pain, lower back pain, pain
from trauma, surgical pain, inflammatory bowel discrders,

asthma, and allergic rhinitis.

13. The use of a pharmaceutical compcesition accerding to
claim 11 in the manufacture of a medicament for the
Creatment of a disease or condition selected from the
group conslisting of inflammation, inflammatory pain, acute
pain, dental pain, back pain, lower back pain, pain from
trauma, surglical pain, inflammatory bowel disorders,

asthma, and allergic rhinitis.



<110>
<126>
<130>

<140>
<141>

<150>
<151>

<150>
<153>

<150>
<151>

160>
<170>
<210
<21i>
<212>
<Z213>

<400>

<220> <223> ARTIFICIAL PEPTIDE <220> <221> misc_feature <222>
(2)..(2) <223> Xaa at position 2 is defined as Dorn <220> <221>
misc_feature <222> (5)..(5) <223> xaa at position 5 is defined as Hyp
<220> <221> misc_feature <222> (7)..(7) <223> xaa at position 7 is
defined as cpg <220%s22%> weiscsfoatie 0$2387{(f). 9> 223> Xaa at
position 9 is defined aSMOEYCK2203 BE21> misc_feature :222> (10)..(10)
%4437 %aa at position 10 is defined as Cpg Page 11 A-8366 PCT
REVISED SEQ 050907njd.ST25 <400> 23 Lys Xaa Arg Pro Xaa Gly xaa
SUFYCAHIRAE 1°5™H ERAOKDMINDRY REGERTFDS PRT <213> ‘
ARSEIE GAL £22Q2d<223 ARG ImIEIAL PEPTIDE <220> <221>

misc featur
PC‘?‘/’\3’52004?{)34976

2004-10-22

6G/538,929
2004-01-24

16/972,236
2004~10-21

60/513,913
2003-10-22

67
PatentIn version 3.3
i
9

PRT
Human

1

Arg Pro Pro Gly Phe Ser pPro phe Arg
1

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

<400>

iys Arg Pro Pro g}y Phe Ser Pro Phe Arg

<210>
<213>
<212>
<213»

<Z2Z20>
<223>

<400>

5

2

10
PRT
HUMAN

2

10

3

11

PRT
ARTIFICIAL

ARTIFICIAL PEPTIDE
3

?et LYS Arg Pro gro Gly Phe Ser Pro pPhe Arg

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

<400>

10

PRT
HUMAN

4

Arg Pro Pro Gly Phe Ser Pro Phe
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

<222> (2)..(2) <223> Xaa at position 2 is defined as Cha <220> <221>
misc_feature <222> (5)..(5) <223> Xaa at position 5 is defined as Hyp
<220> <221> misc_feature <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 sssDticr #220zcs2245 n¥sgofeawreT<222> (10)..(10)
<223> xaa at position 10 is defined as cpg <400> 24 Lys Xaa Arg Pro
Xaa Gly Xaa Ser Xaa Xaa 1510 <210>25<211> 10 <212> PRT
x213> ARTIFICIAL <220> <223> ARTIFICIAL PEPTIDE <220> <221>
i‘ﬂi]sc_feature <222> (2)..(2) <223> xaa at position 2 is defined as Abu
A2202c3221> misc_feature <222> (5)..(5) <223> Xaa at position 5 is
defined as Hyp

ARTIFICIAL PEPTIDE
5

Arg Pro Pro Gly Phe Ser Pro Leu
1 5

<210>
<Z211>
<212>
<213>

<220>
<223>

<400>

6

9

PRT
ARTIFICIAL

ARTIFICIAL PEPTIDE
6

Lys Arg Pro Pro Gly Phe Ser Pro Leu
1 5

<210
<211>
<212>
<213>

<220>
<223>

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

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

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

<220>
<221>
<222>
<223

<220>
<221
<222>
<223>

<400>

7

10

PRT
ARTIFICIAL

ARTIFICIAL PEPTIDE

misc_feature
ay..a _
Xaa at position 1 is defined as DArg

misc_feature

(4)..(4)

Xaa at position 4 is defined as Hyp

misc_feature
(6)..(6

Xaa at position 6 is defined as Thi

misc_feature

(8..(8)

Xaa at position 8 is defined as DTic

misc_feature

(9)..( _
Xaa at position 9 is defined as 0ic
7

Xaa Arg Pro Xaa Gly Xaa Ser Xaa Xaa Arg

Page 2



<210>
<211
<212>
<213»

<220>
<223>

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

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

<220>
<Z221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
<221>
«<222>
<223>

<400

<220> <221> misc_feature <222> (7)..(7) Page 12 A-8366 PCT
REVISED SEQ 050907njd.ST25 <223> xaa at position 7 is defined as
cpg <220> <221> misc_feature <222> (9)..(9) <223> xaa at position 9 is
defined as Dtic <220> <221> misc_feature <222> (10)..(10) <223> Xaa
at position 10 is defined ae£ngvi408>23 Losn¥aa-Ad HresXaa Gly Xaa
Ser Xaa Xaa 1510 <210> 26 <&11> 10 <212> PRT <213>
ARTIFICIAL <220> <223> ARTIFICIAL PEPTIDE <220> <221>
#nisc_feature <222> (2)..(2) <223> xaa at position 2 is defined as 2Nall

0> <221> misc_feature <222> (5)..(5) <223> Xaa at position 5 is

nedag Hyp <220> <221> misc_feature <222> (7) (7) <223> xaa at
position 7 is defined as Cpg

ARTIFICIAL PEPTIDE

misc_feature

(L.

Xaa at position 1 is defined as barg

misc_feature
(4.4 . )
Xaa at position 4 is defined as Hyp

aisc_feature
(63..(6) . .
Xaa at position 6 is defined as Thi

misc_feature

(8)..(8

Xaa at position 8 is defined as DTic¢

misc_feature

9..9 ) '
Xaa at position 9 1is defined as oic
8

éaa Arg Pro Xaa Gly Xaa Ser Xaa Xaa
5

<210
<211>
<212>
<213>

<Z220>
<223>

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

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

<220
<221>
<222>
<223>

<220>

9

10

PRT
ARTIFICIAL

ARTIFICIAL PEPTIDE

misc_feature
(..M

Xaa at position 1 is defined as barg

misc_feature

(4)..(4)

Xaa at position 4 is defined as Hyp

misc_feature

(6)..(6)

Xaa at position 6 is defined as Thi
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<220> <221> misc_feature <222> (9)..(9) <223> xaa at position 9 is
defined as Dtic <220> <221> misc_feature <222> (10)..(10) <223> xaa
at position 10 is defined as cpg <400> 26 Lys xaa Arg Pro xaa Gly xaa
Serxaa Xaa 1510 <210> 27 <211> 13 <212> PRT <213> ARTIFICIAL

<220> <223> ARRIHEIAL PERTIRE s#4003000Rage 3 A-8368 PCT

:5%% rgFP:E\LIf'SEB‘HSFEQ 050907njd.ST25 Cys Gly Gly Gly Lys Arg Pro Pro Gly

> '

355 Bhestipredey 4 540.5240x 28 £34> 15 <212> PRT <213>
ARTIFICIAL <220> <223> ARTIFICIAL PEPTIDE <400> 28 Cys Gly Gly

<220> g Gly, Glv Lys Arg Pro Pro Gly Phe Ser Pro Leu 1510 15 <210> 29

<221> mi %_ [

<222 (g§ 1@3 <212> PRT <213> ARTIFICIAL

<223> Xaa at position 9 is defined as Oic

<400> 9

Xaa Arg Pro Xaa Gly Xaa Ser Xaa Xaa Arg

1 5 10

<210> 10

<211= 10

<212> PRT

<213»> ARTIFICIAL

<2 20>

<223> ARTIFICIAL PEPTIDE

<220>

<221> MOD_RES

<222> (1)..(L

<223> ACETYLATION

<220>

<221> misc_feature

<222> (7).. (7

<223> Xaa at position 7 is defined as MePhe

<220>

<221> wmisc_feature

<222> (9)..(9 T

<223> Xaa at position 9 is defined as D-Beta-Nal

<400> 10 '

Lys Lys Arg Pro Pro Gly Xaa Ser Xaa Ile

1 5 10

<210> 11

<211> 10

<212> PRT

<213> ARTIFICIAL

<220>

<223> ARTIFICIAL PEPTIDE

<220>

<221> misc_Teature

<222> (..

<223> Xaa at position 1 is defined as DArg

<220>

<221> misc_feature

<222> (4)..(4)

<223> Xaa at positien 4 is defined as Hyp

<220>

<221> misc_feature

<222> (6)..(8)

<223> Xaa at position 6 is defined as Igtl
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«220>
<221>
<222
<223>

<220
<221>
<222>
<223>

<4 00>

1

<210>
<211>
<212>
<Z213>

<220>
<223>

<220
<221>
<222>
<223>

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

<220>
<221>
<2272>
<223>

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

<A00>

Lys Lys Arg Pro Xaa Gly Xaa Ser Xaa Xaa
1 5

<210>
<211
<212>
<213>

<220>
<223>

<220>
«221>

<222>

<Z223>

<220>
<221>

Xaa Arg Pro Xaa Gly Xaa Ser Xaa Xaa Arg
5

<220> <223> ARTIFICIAL PEPTIDE <400> 29 Cys Gly Gly Gly Gly Gly
Lys Lys Arg Pro Gly Phe Ser Pro Leu 15 10 15 <210> 30 <211> 17
<212> PRT <213> ARTIFICIAL <220> <223> ARTIFICIAL PEPTIDE
<400> 30 Cys Gly Gly Gly Gly Gly Lys Arg Lys Arg Pro Pro Gly Phe Ser
Pro 1510 15 Leuss2iOrc31reilbebls<@iBoRRT 2433 ARTIFICIAL
<220> <223> ARTIFICIAL PEPTIDE <220> <221> misc_feature <222>
B d3es2gee Linker (CH2-CH2-CH2-cH2-CH2-cH2) between position 2
&hd- 3(&100> 31 Cys Gly Lys Arg Pro Pro Gly Phe Ser Pro Leu 15 10
Py LN 8EE ﬁcﬁsﬁé\‘?@ﬁfb SEB850907njd.ST25 <210> 32 <211>
16 <212> PRT <213> ARTIFICIAL <220>

misc_feature

(9)..(9 _ _ ]
Xaa at position 9 is defined as 0Oic

11
10

12

10

PRT
ARTIFICIAL

ARTIFICIAL PEPTIDE

misc_Ffeature

(5)..(5)

Xaa at position 5 is defined as Hyp

misc_fTeature
(7.7 ) .
Xaa at position 7 is defined as Igl

misc_feature
(.. % ) _
Xaa at position 9 is defined as DIgl

misc_feature
(10)..10) |
Xaa at position 10 is defined as 0ic

12
10

13

10

PRT
ARTIFICIAL

ARTIFICIAL PEPTIDE

misc_feature
(33..(5 . .
Xaa at position 3 is defined as Hyp

misc_feature
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<222>
<223

<220>
<221>
<222
<223>

220>
<221>
<222>
<223>

<400

<210>
<211
<212>

<223> ARTIFICIAL PEPTIDE <220> <221> misc_feature <222>
(13)..(13) <223> xaa at position 13 is defined as MePhe <220> <221>
misc_feature <222> (15)..(15) <223> xaa at position 15 is defined as
D-Beta-Nal <400> 32 Cys Gly Gly Gly Gly Gly Lys Lys Arg Pro Pro Gly
xaa Ser Xaa lle h-E3310815cx 240 32<244 016962152 RRT <213>

éﬁ?‘gﬁ%&% 52203 £223> ARTIEICIAL PEPTIDE <220> <221>
mlscje flre <222> (311 .(11? < 53> Xaa at position 11 is defined as Hyp

<220> <221> misc_feature <222> (13)..(13) <223> xaa at position 13 is
fafineefatEhy <220> <221> misc_feature <222> (15)..(15) <223> xaa
atposttipnstisisrdefined s Dt <220»i€221> misc_feature <222>
(16)..(16) <223> Xaa at position 16 is defined as cpg <400> 33

misc_teature

(105 ..010)
Xaa at position 10 is defined as Cpg
13
Lys Lys Arg Pro Xaa Gly Xaa Ser Xaa Xaa
1 5 10
14
i0
PRT
ARTIFICIAL

<213>

<220>
<223>

<220>
<221>
<22d>
<223>

<220>
<Z221>
<222>
<223>

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

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

<220>
<221>
«<222>
<223>

<400>

<210>
<211>
<212>

ARTIFICIAL PEPTIDE

misc_Ffeature
(..ay . .
Xaa at position 1 1is defined as Darg

misc_Teature
(4>..(48)

Xaa at position 4 is defined as Hyp

misc_feature
(6)..(6)

Xaa at position 6 is defined as 1g}l

misc_feature
®.@
Xaa at position 8 is defined as bfsf

misc_featurse

®..(9 ] i
Xaa at position 9 is defined as Ig]
14
Xaa Arg Pro Xaa Gly Xaa Ser Xaa Xaa Arg
1 5 10
15
10
PRT
ARTIFICIAL

<213>

<220
<223>

ARTIFICIAL PEPTIDE
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<220>
221>
<222>
<223>

<220>
<221>
<222>
<223

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

<220>
<Z221>
<222>
<223

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

<400>

<210>
<21i>
<212>

Cys Gly Gly Gly Gly Gly Lys Lys Arg Pro xaa Gly xaa ser Xaa Xaa 15 10
15 <210> 34 <211> 18 <212> PRT <213> ARTIFICIAL <220> Page 15
A-8366 PCT REVISED SEQ 050907njd.ST25 <223> ARTIFICIAL
PEPTIDE <220> <221> misc_feature <222> (13) .(13) <223> xaa at
position 13 is definegBas Hyp =220%x22H>01sn Aepture25222>

%155){: <223> Xaa at position 15 is defined as cpg <220> <221>
MiSC_iea ture <222> (17),.(17) <223> Xaa at position 17 is defined as Dtic
X220t <P horscl featded 1aR@22s(IO)1(18) <223> xaa at position 18 is
defined as Cpg <400> 34 Cys Gly Gly Gly Gly Gly Gly Gly Lys Lys Arg
Riexa@efyr¥aa Ser 1510 15 Xaa Xaa <210> 35 <211> 16 <212>

ERT -£313> ARTIEICIAL <220>
aa at position efined as Hyp

misc_Teature

(7)..(7

Xaa at position 7 is defined as Cpg

misc_Teature

(9)..(9)

Xaa at position 9 is defined as Dtic

misc_feature

(10) ..o
Xaa at position 10 is defined as Cpg
15
Xaa Lys Arg Pro Xaa Gly Xaa Ser Xaa Xaa
1 5 10
16
10
PRT
ARTIFICIAL

213>

<220
<Z223>

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

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

<220>
<2231>
<222>
<223>

<220>
<221>
222>
<223>

<220>
<221>
<222
<223>

<400>

ARTIFICIAL PEPTIDE

misc_feature
(..

Xaa at position 1 is defined as born

misc_Teaturse

(53)..(5)

Xaa at position 5 is defined as Thz

misc_feature
D@
Xaa at position 7 is defined as Cpg

misc_feature
.7 .
Xaa at position 9 is defined as Dtic

misc_feature

(10)..(10)
Xaa at position 10 is defined as Cpg
16

Xaa Lys Arg Pro Xaa Gly Xaa Ser Xaa Xaa
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<210>
<213>
<212>
<213

<220>
<Z223>

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

<220>
<221>
<222>
223>

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

<220>
221>
<222>
<223>

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

<400>

Xaa Lys Arg Pro Xaa Gly Xaa Ser Xaa Xaa
1 3

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

<220>
<223>

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

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

<220>
«221>
<222>
<223>

<220>

<223> ARTIFICIAL PEPTIDE <220> <221> MOD_RES <222> (1)..(1)
<223> ACETYLATION <220> <221> misc_feature <222> (11)..(11)
<223> Xaa at position 11 is defined as Hyp <220> <221> misc_feature
<222> (13)..(13) <223> xaa at position 13 is defined as Cpg <220>
<221> misc_featur@3€222x (2B6Y16ES) <22305Kaa7atjpositith 15 is defined
as Dtic <220> <221> misc_feat <222> (16)..(16) r223> xaa at position
16 is defined as cpg <400> 35 Page 16 A-8366 PCT REVISED SEQ
1050907njd.ST25 Cys Gly Gly Gly Gly Gly Lys Lys Arg Pro Xaa Gly Xaa
er Xaa Xaa 151015 <210> 36 <211> 10 <212>PRT <213>
MRTHEICML <220> <223> ARTIFICIAL PEPTIDE <220> <221>
misc_feature <222> (5)..(5)
ARTIFICIAL PEPTIDE

misc_Ffeature

.. . .
Xaa at position 1 is defined as 3pal

misc_feature

.-
Xaa at position 5 is defined as Hyp

misc_Ffeature
(N _ ‘
Xaa at position 7 s defined as Cpg

misc_Teature

(9)..(9)

Xaa at position 9 is defined as Dtic

misc_feature
{(10). . (10
Xaa at position 10 is defined as Cpg

17
10

18

10

PRT
ARTIFICIAL

ARTIFICIAL PEPTIDE

misc_feature
Lo
Xaa at position 1 is defined as 4pPal

misc_Tteature

(5)..(5)

Xaa at position 5 is defined as Hyp

misc_Teature

(7.7 . _
Xaa at position 7 is defined as Cpg
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<221>
<222>
<223>

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

<400>

Xaa Lys
1

<210>
<211
<212>
<213>

<220
<223>

<Z220>
<221>
<222>
<223>

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

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

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

<220>
<Z221>
<222>
<223>

<400>

Xaa Arg
1

<210>
<211>
<212
<Z213>

<220>
<223>

<220>
<221
<222>
<223>

<223> xaa at position 5 is defined as Hyp <220> <221> misc_feature
<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 Dtic
<220> <221> misc_feature <222> (10)..(10) <223> xaa at position 10 is
deflned as Cpg 44006838y HWis AFgSPfD XaPGIy }has BEr xaa xaa 15
“<2§0>'57 <211> 10 <212> PRT <213> ARTIFICIAL <220> <223>
BRTIEIGHAL REPTIDE 3202 321ptMISC_FEATURE <222> (1)..(1)
<223> Acylation <220> <221> misc_feature <222> (5)..(5) <223> xaa at
positieppisdefined as Hyp <220> <221> misc_feature <222> (7)..(7)

<293>X8a at position 7 |s defined as cpg <220>
Xaa at position 10 is defined as

18

Arg Pro Xaa Gly Xaa Ser Xaa Xaa
5 10

19

9

PRT

ARTIFICIAL

ARTIFICIAL PEPTIDE

misc_Feature

(.. D

Xaa at position 1 is defined as Cha

misc_feature
(4)..4) _ ]
Xaa at position 4 is defined as Hyp

misc_feature

(6)..(6)

Xaa at position 6 is defined as Cpg

misc_Teature
(8)..(8)

Xaa at position 8 is defined as Dtic

misc_Teature

(9..09 : : v
Xaa at position 9 is defined as Cpg
19

Pro Xaa Gly Xaa Ser Xaa Xaa
5

20

9

PRT
ARTIFICIAL

ARTIFICIAL PEPTIDE

misc _feature

(.. )

Xaa at position 1 is defined as 2ZNal
Page 9



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

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

<220>
<2Z21>
<222>
<223>

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

<400>

<221> misc_feature <222> (9)..(9) <223> xaa at position 9 is defined as
Dtic Page 17 A-836B PCT REVISED SEQ 050907njd.5T25 <220>
<221> misc_feature <222> (10) .(10) <223> xaa at position 10 is defined
as Cpg <400> 37 Lys Lys Arg Pro Xaa Gly Xaa Ser Xaa Xaa 15 10
<210> 38 <211> 108 36K 22 PRy 2b33ARIIBICIALK 2205 <223>
ARTIFICIAL PEPTIDE <400> 38 Cys Lys Arg Pro Pro Gly Phe Ser Pro
ket 1r5;1Q-5210> 39 <211> 16 <212> PRT <213> ARTIFICIAL <220>
£2P3XARTIFICIAL PEPTIDE <220> <221> misc_feature <222> (7)..(7)
235 A5 AR AL hiton 7 feEbIRR R as®Bm <2205 <221> misc_feature

<222>(11)..(11) <223> Xaa at position 11 is defined as Hyp
misc_featurs

(6)..(6)

Xaa at position 6 is defined as Cpg

misc_Teature
(8)..(8®

Xaa at position 8 is defined as Dtic

misc._feature

(.. . ]
Xaa at position 9 is defined as Cpg
20

iaa Arg Pro Xaa Gly Xaa Ser Xaa Xaa
5

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

<220>
<223>

<220>
<221
<222>
<223>

<220
<221
<222>
<223>

<220>
<221
<222>
<223>

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

<400>

21

9

PRT
ARTIFICIAL

ARTIFICIAL PEPTIDE

misc,. feature
.. . )
Xaa at position 4 is defined as Hyp

misc, feature
(6)..(6)

Xaa at position 6 is defined as Cpg

misc_feature
(8)..(8)

Xaa at position 8 1is defined as Dtic

misc, Teature

(%..0% .
Xaa at position 9 is defined as Cpg
21

kys Arg Pro Xaa Gly Xaa Ser Xaa Xaa
5

<210>
<211>
<212>
213>

<220

22

10

PRT
ARTIFICIAL
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<223>

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

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

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

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

<220>
<221>
<222>
223>

<A00>

<210>
<211>
<212>

<220> <221> misc_feature <222> (13)..(13) <223> xaa at position 13 is
defined as Cpg <220> <221> misc_feature <222> (15)..(15) <223> xaa
at position 15 is defined as Dtic <220> <221> misc_feature <222>
(16)..(16) <223> Xaa at position 16 is defined as Cpg <400> 39 Cys Gly
Gly Gly Gly Gly xa&a8B98 Ay PrevzaaiGhr gaas8en Xaal Xaa@s1 5 10 15
&3N3 40 A H¥ Page 18 A-8368 PCT REVISED SEQ
050907njd.ST25 <212> PRT <213> ARTIFICIAL <220> <223>
ARTIEICIAL PEPTIDE <220> <221> misc_feature <222> (7)..(7) <223>
%}aﬁzf‘a %&s“ifi%n 7 is defined as Dorn <220> <221> misc_feature <222>
Kbd).afl Dps223n Xaa at pofSitied 1% isidefined as Thz <220> <221>
misc_feature <222> (13)..(13) <223> xaa at position 13 is defined as Cpg
misc._feature

(5.0 ] .
Xaa at position 5 is defined as Hyp

misc_feature

n..a@ . _ _
Xaa at position 7 is defined as Cpg

misc_Teature
(9)..(

Xaa at position 9 is defined as btic

misc_feature

(1o .. (1M
Xaa at position 10 is defined as Cpg
22
Xaa Lys Arg Pro Xaa Gly Xaa Ser Xaa Xaa
1 5 10
23
10
PRT
ARTIFICIAL

<213>

<220>
<223>

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

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

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

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

<220>
<223>
-::222>
<Z223>

ARTIFICIAL PEPTIDE

misc_feature
@@
Xaa at position 2 is defined as Dorn

misc_feature
(3)..(5) . .
Xaa at position 5 is defined as Hyp

misc_Teature
(.. (D

Xaa at position 7 is defined as Cpg

misc_feature

(9)..(9)

Xaa at position 9 is defined as Dtic

misc_Teature
(10)..(10
Xaa at position 10 is defined as Cpg
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<400>

<220> <221> misc_feature <222> (15). (15) <223> Xaa at position 15 is
defined as Dtic <220> <221> misc_feature <222> (16)..(16) <223> xaa
at position 16 is defined as cpg <400> 40 Cys Gly Gly Gly Gly Gly Xaa
Lys Arg Pro xaa Gly Xaa Ser Xaa Xaa 151015 <210>41<211> 16

<212> PRT <213 fRE kI Al 220> s 52230 AR 11k GiAk PEPTIDE
2320> <221> misc_feature <222> (8)..(8) <223> Xaa at position 8 is

Lys xaadgfiges-8s:2Qras220> 2213 misc, feature <222> (11)..(11) <223> xaa
1

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

<220>
<223>

<220>
<2721
<222>
«223>

<220>
<221>
<222
<223>

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

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

<220>
<221>
«222>
<223>

<400>

iys Xaa Arg Pro Xaa Gly Xaa Ser Xaa Xaa
5

<Z210>
<Z211>
<212>
<213>

<220>
<223>

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

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

220>
<221>
<222>

at positionill is defined as Hyp <220> <221> misc_feature <222>
(13)..(13) <223> Xaa at position 13 is defined as cpg <220> -221>
pusc_feature <222> (15)..(15) <223> xaa at position 15 is defined as Dtic
%%20> Page 19

ARTIFICIAL

ARTIFICIAL PEPTIDE

misc_feature
(2.2 ) _ )
Xaa at position 2 1is defined as c¢ha

misc_feature
.. (5

Xaa at position 5 is defined as Hyp

misc_feature

(7)..(7)

Xaa at position 7 is defined as Cpg

misc_feature
(.. ) . .
Xaa at position 9 is defined as Dtic

misc_feature
(10>..(10)
Xaa at position 10 is defined as Cpg

24
10

25

10

PRT
ARTIFICIAL

ARTIFICIAL PEPTIDE

misc_feature
(D..(D

Xaa at position 2 is defined as abu

misc_feature
(53.°(5) , _
Xaa at position 5 is defined as Hyp

misc_feature
(3.7
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<223>

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

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

<400

<210>
<211>
«<212>

A-8368 PCT REVISED SEQ 050907njd.ST25 <221> misc_feature <222>
(16)..(16) <223> xaa at position 16 is defined as cpg <400> 41 Cys Gly
Gly Gly Gly Gly Lys Xaa Arg Pro Xaa Gly Xaa Ser Xaa Xaa 151015
<210> 42 <211> 15 <212> PRT <213> ARTIFICIAL <220> <223>
ARTIFICIAL PEPA1BIEE<400>R4216H) GlydGhs Bly iy Lyszkys Arg Pro Pro
Gy PRePSe PraiLéul 9 8e10mes! 9108043 <211> 10 <212> PRT <213>
ARTIFICIAL <220> <223> ARTIFICIAL PEPTIDE <220> <221>
misc_featuree <222> (1)..(1) <223> Xaa at position 1 is defined as D-Dab
%%%%%%jmﬁ@fggt%% ﬁgg_za?s( . .i(§) <223> Xaa at position 5 is
defined as Hyp <220> <221> misc_feature <222> (7)..(7) <223> xaa at
,Q?géti%aﬁsr glefined as Cpg <220>

(10)..(10)
Xaa at position 10 is defined as Cpg
25
Lys Xad Arg Pro Xaa Giy Xaa Ser Xaa Xaa
1 5 i0
25
19
PRT
ARTIFICIAL

<213>

<220>
<223>

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

<220>
<221>
«<222>
<223>

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

<220>
<221
<222>
<223>

«220>
<221>
<22272>
<223>

<400>

<210>
<211
<212>

ARTIFICIAL PEPTIDE

misc_feature

(2).. (D

Xaa at position 2 is defined as 2nal

misc_feature

(53..05)

Xaa at position 5 is defined as Hyp

misc_feature
(7)..(M

Xaa at position 7 is defined as Cpg

misc_Teature
(..

Xaa at position 9 is defined as Dtic

misc_Teature

(10)..(10) .
Xaa at position 10 is defined as ¢pg
26
Lys Xaa Arg Pro Xaa Gly Xaa Ser Xaa Xaa
1 5 10
27
13
PRT
ARTIFICIAL

<213>

«<220>
<223>

<400>

ARTIFICIAL PEPTIDE
27
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<221> misc_feature <222> (9)..(9) <223> Xaa at position 9 is defined as
Dtic <220> <221> misc_feature <222> (10)..(10) <223> Xaa at position
10 is defined as Cpg <400> 43 Xaa Lys Arg Pro xaa Gly Xaa Ser xaa
Xaa 1510 <210>44 <211> 10 <212>PRT <213> ARTIFICIAL Page
20 A-8368 PCT REX&GEBRSEQRWSR0Enjd SR8 75220°r2223>

s Gl ARYIFICIAY PEPTIDR 220 % MOBrRESU<222> (1)..(1) <223>
ACETYLATION <220> <221> misc_feature <222> (1)..(1) <223> Xaa at

osition 1 is defined as D-Dab <220> <221> misc_feature <222> (5)..(5)
j%%g; 23> xaa at position 5 is defined as Hyp <220> <221> misc_feature

<212> mR22> (7)..(7) <223> Xaa at position 7 is defined as Cpg <220>
<213> ARTIFICIAL

<Z220>
<223> ARTIFICIAL PEPTIDE

<400> 28

Cys Gly Gly Gly Gly Gly Lys Arg Pro Pro Gly Phe Ser Pro Leu
1 5 10 15

<210> 29

<211> 15

<212> BRT

<213> ARTIFICIAL

<220>
<223> ARTIFICIAL PEPTIDE

<400> 29
Cys Gly Gly Gly Gly Gly Lys Lys Arg Pro Gly Phe Ser Pro Leu
1 5 10 A 15

<210> 30

<211> 17

<Z212> PRT

<213> ARTIFICIAL

<220>
<223> ARTIFICIAL PEPTIDE

<400> 30
gys Gly Gly Gly ?Ty Gly LYs Arg Lys Arg Pro Pro Gly rhe Ser Pro
10 15

Leu

<210> 31

<Z213> 11

<212> PRT

<Z213> ARTIFICIAL

<220>
<223> ARTIFICIAL PEPTIDE

<220>
<221> misc.Teature
<222> (2)..(3)
<223> Linker (CH2-CH2-CH2-CH2-CH2-CHZ) between position 2 and 3
<400> 31
gys Gly Lys Arg Pro pro Gly Phe Ser Pro Leu
5 1
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<221> misc_feature <222> (9)..(9) <223> Xaa at position 9 is defined as
Dtic <220> <221> misc_feature <222> (10)..(10) <223> Xaa at position
10 is defined as Cpg <400> 44 Xaa Lys Arg Pro xaa Gly Xaa Ser Xaa
Xaa 1510 <210>45<211> 10 <212> PRT <213> ARTIFICIAL <220>
<223> ARTIFICIAL PR TIBE re220ep<22d X s0isczigaturer <222> (1)..(1)
<223> Xaa at position 1 is defined as Dorn <220> <221> misc_feature
210> $222>(5)..(5) <223> xaa at position 5 is defined as Hyp <220> <221>
<211> masc_feature <222> (7)..(7) <223> Xaa at position 7 is defined as Cpg
:%%g; B9D0> <221> misc_feature <222> (9)..(9) Page 21 A-8366 PCT
E [SEQ 050907njd.ST25 <223> Xaa at position 9 is defined as

<220> Dtic <220>
<223> ARTIFICIAL PEPTIDE

<220>

<221> misc_feature

<222>  (13)..(13)

<223> Xaa at position 13 s defined as MePhe

<220>

<223> misc. feature

<222>  (15)..(1%)

<223> Xaa at position 15 is defined as D-Beta-Nal

<400> 32

Cys Gly Gly Gly Gly Gly Lys Lys Arg Pro Pro Gly Xaa Ser Xaa Ile
1 5 10 15
<230> 33

<21i> 16

<212> PRT

<213> ARTIFICIAL

<220>
<223> ARTIFICIAL PEPTIDE

<220>

<221> misc_feature

<222> (11)..(11)

<223> Xaa at position 11 is defined as Hyp

<220>

<221> misc_Feature

<222> (13)..(13

<223> Xaa at position 13 is defined as Cpg

<220>

<221> misc_feature

<222> (15)..(15)

<223> Xaa at position 15 is defined as Dtic

<2Z20>

<221> misc_feature

«222> (16)..(16)

<223> Xaa at position 16 is defined as Cpg

<400> 33
Cys Gly Gly Gly Gly Gly Lys Lys Arg Pro Xaa Gly Xaa Ser Xaa Xaa
1 5 10 15

<210> 34

<Z21i> 18

<212> PRT

<213> ARTIFICIAL

<220>
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<223>

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

<220
<221>
<222>
<223>

<220>
<Z221>
<222>
<223>

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

<400>

<221> misc_feature <222> (10)..(10) <223> Xaa at position 10 is defined
as Cpg <400> 45 xaa Lys Arg Pro Xaa Gly Xaa Ser Xaa Xaa 15 10
<210> 46 <211> 10 <212> PRT <213> ARTIFICIAL <220> <223>
ARTIFICIAL PEPTIDE <220><221> MOD_RES <222> (1)..(1) <223>
ACETYLATION 522858 <231 remisEifeatara)s08282xj(l)s(1) <223> xaa at
HosHeRITEs Hetinéd as Dorn <220> <221> misc_feature <222> (5)..(5)
<223> Xaa at position 5 is defined as Hyp <220> <221> misc_feature
<222> (7) .(7) <223> Xaa at position 7 is defined as Cpg <220> <221>
@%\ f& <222> (9)..(9) <223>'xaa at position 9 is defined as Dtic

G si2izwisafenturer <2222 £10Yp(10)

misc_feature
(15)..415)
Xaa at position 15 is defined as Cpg

misc_teature

an..an

Xaa at position 17 is defined as ptic

misc_feature

(18)..(18>
Xaa at position 18 is defined as Cpg
34

Cys Gly 6ly 6ly Gly Gly Gly Gly Lys LysS Arg Pro Xaa Gly iaa ser
1 5 10 5

Xaa Xaa

<210>
<211>
212>
<213>

<220
«223>

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

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

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

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

<220>
«221>
<222>
223>

<400>

35

16

PRT
ARTIFICTIAL

ARTIFICIAL PEPTIDE

MOD_RES

(..
ACETYLATION

misc_feature
(11)..(11)
Xaa at position 11 is defined as Hyp

_misc_Teature

(13)..(13)
Xaa at position 13 is defined as Cpg

misc_feature
(1$..4as
Xaa at position 15 is defined as Dtic

misc_Tfeature
(16)..(16)
Xaa at position 16 is defined as Cpg

35
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<223> xaa at position 10 is defined as Cpg <400> 46 Xaa Lys Arg Pro
Xaa Gly Xaa Ser Xaa Xaa 1510 <210>47 <211> 10 <212> PRT
<213> ARTIFICIAL <220> <223> ARTIFICIAL PEPTIDE <220> Page 22
A-8366 PCT REVISED SEQ 050907njd.ST25 <221> misc_feature <222>

(1)..(1) <223> xaa gy positiongkia defined assBsdRal . s220> <221>

misc_feature <222> (SQS) <223> xaa at H)osition 5 is defined as Hyp
s Gly Eiéo@\éz%% #isc-¥ea LS BETIPTT 028 AR af PRsifdn 7 is

defined as Cpg <220> <221> misc_feature <222> (9)..(9) <223> xaa at
210> 3 osition 9 is defined as otic <220> <221> misc_feature <222> (10)..(10)
211> 19223> Xaa at position 10 is defined as cpg <400> 47 Xaa Lys Arg Pro

<212> PRaa GCI¥ Xaa Ser Xaa Xaa 1510
<213> ARTIFICIAL

<220>
<223> ARTIFICIAL PEPTIDE

<220>

<221> wisc_feature

<222>  (5)..(5)

<223> Xaa at position 5 is defined as Hyp

<220>

«<221> misc_feature

<222 (73..(7)

<223> Xaa at position 7 is defined as Cpng

<220>

<221> misc_feature

<222>  (9)..(®

<223> Xaa at position 9 1is defined as Dtic

<220>

<221> misc_Tfeature

<222> {10)..(10)

<223> Xaa at position 10 s defined as Cpg

<400> 36

LYS LYS Arg Pro Xaa Gly Xaa Ser Xaa Xaa
1 5 10
<210> 37

<21l> 10

<212> PRT

<213> ARTIFICIAL

<220>

<223> ARTIFICIAL PEPTIDE

<220>

<221> MISC_FEATURE
<222> (1)..(D
<223> Acylation

<220>

<221> misc_feature

<222> (5)..(5) ) ) )

<223> Xaa at position 5 is defined as Hyp

<220>

<221> misc_feature

<222> (7)..(D)

«223> Xaa at position 7 is defined as Cpg

<220>

<221> misc_feature

<222> (9)..(%

<223> Xaa at position 9 is defined as Dtic
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<220>
<221>
<222>
<223>

<400>

Lys Lys Arg Pro Xaa Gly Xaa Ser Xaa Xaa
1 5

<210>
<211>
<212>
<Z213>

<220>
<223>

<400>

Cys LYS Arg Pro Pro Gly Phe Ser Pro Leu
1 5

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

«220>
<223>

<220
<221>
<222>
<223>

<220>
<Z221>
<222>
<223>

<220>
<221>
222>
<223>

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

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

<400>

<210>

<210> 48 <211> 10 <212> PRT <213> ARTIFICIAL <220> <223>
ARTIFICIAL PEPTIDE <220> <221> MOD_RES <222> (1)..(1) <223>
ACETYLATION <220> <221> misc_feature <222> (1)..(1) <223> xaa at
position 1 is defined as D-3'Pal <220> <221> misc_feature <222> (5)..(5)
<223> Xaa at positreb isclefinedses Hyp 22857 r221srmisc_feature
<222> (7)..(7) <223> Xaa at position 7 is defined as Cpg <220> :221>
Risc_feqture, <222> (9)..(9) <223> xaa at position 9 is defined as Dtic
€@RO> 221> misc_feature <222> (10)..(10) <223> xaa at position 10 is
Xdirfed RS PGP e 539873868 PETREEVISED SEQ 0S0907njd.ST25
sA00> 48 Xaa Lys Arg Pro Xaa Gly Xaa Ser Xaa Xaa 15 10

10

38

19

PRT
ARTIFICIAL

ARTIFICIAL PEPTIDE
38

10

39

16

PRT
ARTIFICIAL

ARTIFICIAL PEPTIDE

misc_Teature
(7. . (7

Xaa at position 7 is defined as porn

misc_feature
(Gn..an
Xaa at position 11 is defined as Hyp

misc_feature
(13)..(13> ) )
Xaa at position 13 is defined as Cpg

misc_feature
(15)..(15) . , .
Xaa at position 15 is defined as Dtic

misc_feature

(16)..(16) X

Xaa at position 16 is defined as Cpg

39
Cys Gly Gly Gly Gly Gly Xaa Lys Arg Pro Xaa Gly Xaa Ser Xaa Xaa
1 5 10 15

40

16

<211>
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<212>
<213>

<220>
<223>

<220>
<2231>
<222>
<223>

<220>
<221
<222>
<223>

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

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

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

<400>

<210>
<211>
<212>

<210> 49 <211> 10 <212> PRT <213> ARTIFICIAL <220> <223>
ARTIFICIAL PEPTIDE <220> <221> misc_feature <222> (1)..(1) <223>
xaa at position 1 is defined as D-Lys <220> <221> misc_feature <222>
(2)..(2) <223> xaa at position 2 is defined as D-2-Nal <220> <221>
misc_feature <22283¢e).KS) k223>exaaml pESItOMIdsdefined as Hyp
L’?‘z{% 321> misc_feature <222> (7)..(7) <223> Xaa at position 7 is

efined as Cpg <220> <221> misc_feature <222> (9)..(9) <223> Xaa at

osition 9 is defined as Dtic <220> <221> misc_feature <222> (10)..(10)

T35S aFt’Eﬁggi%n 10 is defined as cpg <400> 49 xaa xaa Arg Pro xaa

Gly xaa Ser Xaa xaa 1510 <210>50 <211> 10

misc_feature

(7)..(7)

Xaa at position 7 is defined as DOrn

misc_feature
11).. Q10
Xaa at position 11 is defined as Thz

misc_feature
(13)..(13) )
Xaa at position 13 is defined as Cpg

misc._feature
(15)..(15) ) , .
Xaa at positien 15 is defined as Dtic

misc_feature

(16)..(16) ‘

Xaa at position 16 is defined as Cpg

40
Cys Gily Giy Gly Gly Gly Xaa Lys Arg Pro Xaa Gly Xaa Ser Xaa Xaa
1 5 10 15

41

16

PRT

ARTIFICIAL

<213>

<220>
<223>

<220>
«<221>
<222>
<223>

<220>
<221>
<222>
<223

<220>
<221>
<222>
223>

<220>
«221>
<222>
<223

<220>

ARTIFICTAL PEPTIDE

misc_feature
(8)..(8)

Xaa at position 8 is defined as DOrn

misc_Teature
(11 .. 1D
Xaa at position 11 is defined as Hyp

misc_feature
3.3
Xaa at position 13 is defined as Cpg

misc_feature
(15)..(15)
Xaa at position 15 is defined as Dtic
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<221>
<222>
<223>

<A400>

<212> PRT <213> ARTIFICIAL <220> <223> ARTIFICIAL PEPTIDE
<220> <221> misc_feature <222> (2)..(2) <223> xaa at position 2 is
defined as D-2-Nal <220> <221> misc_feature Page 24 A-8368 PCT
REVISED SEQ 050907njd.ST25 <222> (5)..(5) <223> xaa at position 5 is

defined as Hyp <2203x<22+>rmisecieaibte 05828 § 0. 4715<223> xaa at
positioeatig-defined as Cpg <220> <221> misc_feature <222> (9)..(9)

;?}%%g@lcpﬁiggni% i§ defined as Pﬁ .<220_> <221> misc_feature
<222> (10)..(10) <223> xaa at position 10 is defined as Cpg <400> 50
ts Xaa Arg Pro Xaa Gly Xaa Ser Xaa Xaa 15 10 <210> 51 <211>9

cys G?y@ﬂ@%Pﬁ%ﬁf@%@BTAEACA% iﬁ@@?af%%%%é@@@@{%& RELTIDE

<210>
<211>
<212>
<Z213>

<220>
<223>

<400>

42

15

PRT
ARTIFICIAL

ARTIFICIAL PEPTIDE
42

gw Gly Gly Gly (5;”}y Lys Lys Arg Pro Pro Gly Phe Ser Pro Leu

<2310>
<Z211>
<212>
<213>

<220>
<223>

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

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

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

<2 20>
<221>
<222>
<223>

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

<400

<210>
<211i>
<212>

16 15

43

10

PRT
ARTIFICIAL

ARTIFICIAL PEPTIDE

misc_feature
(1. .{L

Xaa at position 1 is defined as D-Dab

misc_feature

(5)..(5)

Xaa at position 5 is defined as Hyp

misc_TFeature

(7)..C7)

Xaa at position 7 is defined as Cpg

misc_feature

(9)..(9)

Xaa at position 9 is defined as Dtic

misc_Teature

(10)..(10)
Xaa at position 10 is defined as Cpg
43
Xaa Lys Arg Pro Xaa Gly Xaa Ser Xaa Xaa
1 5 10
44
10
PRT
ARTIFICIAL

<213>
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<220>
<223>

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

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

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

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

<220
<221>
<222>
<223>

<220>
<2721>
<222>
<223>

<400>

<220> <221> misc_feature <222> (1)..(1) <223> xaa at position 1 is
defined as Dorn <220> <221> misc_feature <222> (3)..(3) <223> xaa at
position 3 is defined as oic <220> <221> misc_feature <222> (6)..(6)
<223> Xaa at position 6 is defined as Me-Phe <220> <221> misc_feature
<222> (8)..(8) <223%3¥narat positicn:d i defingshasi-Beta-Nal <400> 51
Xaa Arg xaa Pro Gly Xaa Ser Xaa lle 15 <210>52 <211>9 <212>PRT
<RSP ART IR <220> <223> ARTIFICIAL PEPTIDE Page 25 A-8368
PCT REVISED SEQ 050907njd.ST25 <220><221> MOD_RES <222>
(1)..(2) <223> ACETYLATION <220> <221> misc_feature <222> (1)..(1)

®“@23xXaa at position 1 is defined as Dorn

().
ACETYLATION

misc_feature
(.. (D

Xaa at position 1 is defined as D-bDab

misc_Teature
(3)..(5)

Xaa at position 5 is deFined as Hyp

misc_feature
(7>..(

Xaa at position 7 is defined as Cpg

misc_feature
(%..(9 . . .
Xaa at position 9 is defined as Dtic

misc_feature

(20).. (100
Xaa at position 10 is defined as Cpg
44

Xaa Lys Arg Pro Xaa Gly Xaa Ser Xaa Xaa
1 5

<210>
«211>
<212>
<Z213>

<220>
<223>

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

<220>
<Z2Z21>
<222>
<223>

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

<220>
<221>
<222>

45

10

PRT
ARTIFICIAL

ARTIFICIAL PEPTIDE

misc_Teature
(1)..(D

Xaa at position 1 is defined as DoOrn

misc_feature
(5)..(%)

Xaa at position 5 is defined as Hyp

misc_feature
(7y..(7

Xaa at position 7 is defined as Cpg

misc_Teature
{9)..(9)
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<2Z23>

<220>
<221>
«222>
<223>

<400>

Xaa Lys Arg Pro Xaa Gly Xaa Ser Xaa Xaa
1 5

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

<220>
<223>

<220>
<221>
<222
<223>

<220>
<Z221>
<222>
<223>

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

<220>
<2231
<222>
<223>

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

<220>
<221
<222>
<223>

<400>

<220> <221> misc_feature <222> (3)..(3) <223> Xaa at position 3 is
defined as Oic <220> <221> misc_feature <222> (6)..(6) <223> Xaa at
position 6 is defined as Me-Phe <220> <221> misc_feature <222>
(8)..(8) <223> xaa at position 8 is defined as D-Beta-Nal <400> 52 xaa
Arg xaa Pro Gly Xags3gr xap HeyisSo<20™2896744, 482 212> PRT
X24 3t ARTIEIGHAB <220»T w2282 ARTIEICIAL PEPTIDE <220> <221>
misc_feature <222> (1)..(1) <223> xaa at position 1 is defined as Dorn
m220¥ 222 misc_feature <222> (4)..(4) <223> xaa at position 4 is
gb@?hedé@Oic <290> <221> mmisc_feature <222> (7)..(7) <223> xaa at
p%%it%npf)lss? Getihed as? MetPhE’ £5208%221> misc_feature

45

10

46

10

PRT
ARTIFICIAL

ARTIFICIAL PEPTIDE

MOD_RES
(1. (1
ACETYLATION

misc_feature

.. _ )
Xaa at position 1 is defined as DOrn

misc_feature

{(53..G) . ) i
Xaa at position 5 is defined as Hyp

misc..Feature
(7>..(7> ) .
Xaa at position 7 is defined as Cpg

misc. Teature
9.8 . . .
Xaa at position 9 is defined as Dtic

misc, Teature

(10)..(1m
Xaa at position 10 1is defined as Cpg
46

Xaa Lys Arg Pro Xaa Gly Xaa Ser Xaa Xaa
1 5

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

22205

<223>

<220>

47

10

PRT
ARTIFLCIAL

ARTIFICIAL PEPTIDE
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<222> (9)..(9) <223> xaa at position 9 is defined as D-Beta-Nal <400> 53
xaa Lys Arg Xaa Pro Gly Xaa Ser Xaa lle 1510 <210>54 <211> 10
Page 26 A-836B PCT REVISED SEQ 050907njd.ST25 <212> PRT
<213> ARTIFICIAL <220> <223> ARTIFICIAL PEPTIDE <220> <221>
MOD_RES <222>{195(Pr<R28rsACETEYLOSTHOR xR202<221>

jg%%; ’gze_g%ﬁwé <222> (1)..(1) <223> xaa at position 1 is defined as Dorn
<223> Q% $221ziNse_fealusei r223 (4)3(4%5223> Xaa at position 4 is

defined as Oic <220> <221> misc_feature <222> (7). (7) <223> xaa at
2%%% Positipn. 7 s defined as Me-Phe <220> <221> misc_feature <222>
<222>  (9)..(A5%223> xaa at position 9 is defined as D-Beta-Nal <400> 54 Xaa
<223> A3ps agPRALTPPH Gly X Seieftadsi&yp

<220>

<221> wisc_feature

<222> 7). {7

<223> Xaa at position 7 s defined as Cpg

<220

<221> wmisc_feature

<222 (9)..(9)

<223> Xaa at position 9 is defined as Dtic

<220>

«<221> misc_feature

<222> (10)..(1®

<223> Xaa at position 10 is defined as Cpg

<400> 47

Kaa Lys Arg Pro Xaa Gly Xaa Ser Xaa Xaa
1 5 10
<210> 48

<211> 10

«212> PRT

<213> ARTIFICIAL

<220>
<223> ARTIFICIAL PEPTIDE

<220>

<221> MOD_RES
<222> (1)..(1)
<223> ACETYLATION

<220>

<22l> misc_feature

<222 (..

<223> Xaa at position 1 is defined as D-37Pal

<220>

<221> misc_feature

<222> (53..(5)

<223> Xaa at pesition 5 is defined as Hyp

<220>

<221> misc_feature

<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 Dtic

<220>

<221> wmisc_Teature

<222> (10)..(10)

<223> Xaa at position 10 is defined as Cpg
pPage 23



1510 <210>55<211>9 <212>PRT <213> ARTIFICIAL <220> <223>
ARTIFICIAL PEPTIDE <220> <221> misc_feature <222> (8)..(8) <223>
xaa at position 8 is defined as D-Beta-Nal <400> 55 Lys Arg Pro Pro Gly
Phe Ser Xaa lle 15<210>56 <211>9 <212>PRT <213> ARTIFICIAL
<220> <223> ARTSEREBIACTPEPTIEHE 22035 Paym 27.s€221> MOD_RES
A-8368 PCT REVISED SEQ 050907njd.ST25 <222> (1)..(1) <223>
ACETYLATION <220> <221> misc_feature <222> (8) . (8) <223> Xaa at
Yaa Lys ﬁdﬁtib@S?é%&?ﬁeéj@s FrBeRa I#§2<400> 56 Lys Arg Pro Pro Gly Phe
Ser Xaa lle 15 <210>57 <211>9 <212> PRT

<A400>

<210> 49

<23i1> 10

<212> PRT

<Z213> ARTIFICIAL

<220>
<223> ARTIFICIAL PEPTIDE

<220>

<221> wisc_feature

<222> (1)..(D

<223> Xaa at position 1 is defined as bP-Lys

<220>

«221> misc_Ffeature

<222> (2)..(2)

<223> Xaa at position 2 is defined as D-2-Nal

«<220>

<221> misc_feature

<222> (5)..(5)

<223> Xaa at position 5 is defined as Hyp

<220>

<221> misc_feature

<222> (7)..(D

<223> Xaa at position 7 is defined as Cpg

<220>

<221> misc_feature

<222> (9)..(9)

<223%> Xaa at position 9 is defined as Dtic

<220

<221> wmisc_feature

<222> (10)..(10)

<223> Xaa at position 10 is defined as Cpg

<400> 49

Xaa Xaa Arg Pro Xaa Giy Xaa Ser Xaa Xaa
i 5 10
<210> 50

<21l> 10

<212> PRT

<213> ARTIFICIAL

<220>

<223> ARTIFICIAL PEPTIDE

<220>

<221> misc_feature

<222>  (2)..(2)

<223> Xaa at position 2 is defined as D-2-Nal

<220>
<221> misc_feature
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<222
<Z223>

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

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

<220>
<2721>
<222>
<223>

<400>

<210>
<21l>
<212>

<213> ARTIFICIAL <220> <223> ARTIFICIAL PEPTIDE <220> <221>
misc_feature <222> (1)..(1) <223> Xaa at position 1 is defined as Orn
<220> <221> misc_feature <222> (3)..(3) <223> xaa at position 3 is
defined as oft <220> <221> misc_feature <222> (6)..(6) <223> Xaa at
§osmo)g\ 6 is defined & MeIPRevV 2203 =P 2L INiBC degtae <222>

22 > Xaa at position § is defined as D-Beta-Nal <400> 57 Xaa
Arg aaﬁ’ Pro Eﬂy §aasgg? %a{]ae?legsl% Y£210> 58 <211> 9 <212> PRT
<213> ARTIFICIAL <220> <223> ARTIFICIAL PEPTIDE <220> <221>

§'%222> (1)..(1) <223> ACETYLATION <220> <221>

misadeatsiei s222> £1)idf)ned as cpg

misc_feature
(..

Xaa at position 9 is defined as Dtic

misc_Teature

(10)..(10) . .
Xaa at position 10 is defined as Cpg
50
Lys Xaa Arg Pro Xaa Gly Xaa Ser Xaa Xaa
1 5 10
51
9
PRT
ARTIFICIAL

<213>

<220>
<223>

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

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

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

<220>
<221
<222>
<223>

<400>

ARTIFICIAL PEPTIDE

misc_Teature

(L.

Xaa at position 1 is defined as porn

misc_feature

3. (D

Xaa at position 3 1is defined as Cic

misc_feature
{(6)..(6)

Xaa at position 6 is defined ds Me-Phe

misc_feature

(8)..(8)

Xaa at position 8 is defined as D-Beta-Nal

51

iaa Arg Xaa Pro Gly Xaa Ser Xaa Ile
5

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

<220>
<223>

52

9

PRT
ARTIFICIAL

ARTIFICIAL PEPTIDE
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<220>
<221>
<222>
<223>

<220
<221>
<222>
<223>

<220>
<221>
<Z222>
<223

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

<220>
<221>
<222>
<Z223>

<400

1

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

<220>
<223>

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

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

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

<220>
<221>
<222>
<Z223>

<400>

<210>

<223> Xaa at position 1 is defined as Orn Page 28 A-836B PCT
REVISED SEQ 050907njd.5T25 <220> <221> misc_feature <222>
(3)..(3) <223> xaa at position 3 is defined as Oic <220> <221>
misc_feature <222> (6)..(6) <223> Xaa at position 6 is defined as Me-Phe
<220> <221> mise stEmureT @225 (8) SE8) €223 Xab arposition 8 is
%%‘ira%%aas D-Beta-Nai <400> 58 xaa Arg Xaa Pro Gly Xaa 5er Xaa lle 1

52, 59 <211>9 <212> PRT <213> ARTIFICIAL <220> <223>
ARTYEICIAN PEPTIDE <220> <221> misc_feature <222> (3). (3) <223>
xaa at position 3 is defined as Oic <220> <221> misc_feature <222>
ﬁiic(ﬁ?eﬁﬁﬂ@ xaa at position 6 is defined as Me-Phe <220> <221>

C

Xaa

c:rté%%l“sl%%igg >'ig8)dé(§}ned as Dorn

misc_feature

(3)..(3)

Xaa at position 3 is defined as 0Oic

misc. feature
.76
Xaa at position 6 is defined as Me-Phe

misc_Ffeature

(8)..(8) . .
Xaa at position 8§ is defined as D-Beta-Nal
52

Xaa Arg Xaa Pro Gly Xaa Ser Xaa Ile
5

33

10

PRT
ARTIFICIAL

ARTIFICIAL PEPTIDE

misc_Teature
(L..a ) )
Xaa at position 1 is defined as poOrn

misc_Tfeature
(4.4 ] ) )
Xaa at position 4 is defined as 0ic

misc_feature
7.7 ] i
Xaa at position 7 is defined as Me-Phe

misc..feature

OO
Xaa at position 9 is defined as D-Beta-Nal
53
Xaa Lys Arg Xaa Pro Gly Xaa Ser Xaa Ile
1 5 190
54
10

<211>

Page 26



<223> xaa at position 8 is defined as D-Beta-Nal <400> 59 Lys Arg xaa
Pro Gly xaa Ser Xaa lle 15<210>60 <211>9 <212> PRT <213>
ARTIFICIAL <220> <223> ARTIFICIAL PEPTIDE <220> <221>
MOD_RES <222> (1)..(1) <223> ACETYLATION <220> <221>
misc_feature Page #%4A-836BRCTIREUSBEESER0568907njd.ST25

z%g; REX22> (3)..(3) <223> Xaa at position 3 is defined as Oic <220> <221>
miscjeatbre <222> (6)..(6) <223> Xaa at position 6 is defined as Me-Phe

<220> <220><221> misc_feature <222> (8)..(8) <223> Xaa at position 8 is

<223> AfiiedHY DPEEEPRal <400> 60 Lys Arg Xaa Pro Gly Xaa ser Xaa lle 1
5<210> 61 <211>3 <212> PRT <213> ARTIFICIAL

<220>

<221> MOD_RES

<222> ()..{D

<223> ACETYLATION

<220>

<221> misc_feature

<222> (1)..(D

<223> Xaa at position 1 is defined as DOrn

<2 20>

<221> misc.feature

<222> (4).. (4

«223> Xaa at position 4 is defined as 0Oic

<220>

<221> misc_feature

<222> (..

<223> Xaa at positien 7 is defined as Me-prhe

<220>

<221> wmisc_feature

<222> (9)..(9)

<223> Xaa at position 9 is defined as D-Beta-nNal

<400> 54

Xaa Lys Arg Xaa Pro Gly Xaa Ser Xaa Ile

1 5 10

<210> 55

<211> 9

<212> PRT

<213> ARTIFICIAL

<220>

<223> ARTIFICIAL PEPTIDE

<220>

<221> misc_feature

<222> (8)..(8) : _

<223> Xaa at position 8 is defined as D-Beta-Nal

<400> 5%

Lys Arg Pro pPro Gly phe Ser Xaa Ile
1 5

<210>
<Z21l>
<212>
<213>

<220>
<223>

<220>

56

9

PRT
ARTIFICIAL

ARTIFICIAL PEPTIDE
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<221>
<222>
<223>

<220>
<221>
<Z222>
<223>

<400>

<220> <223> Linker sequence <400> 61 Gly Gly Gly 1 <210> 62

<211>5 <212> PRT <213> ARTIFICIAL <220> <223> Linker sequence

<400> 62 Gly Gly Gly Gly Gly 15 <210> 63 <211>7 <212> PRT <213>

ARTIFICIAL <220> <223> Linker sequence <400> 63 Gly Gly Gly Gly

Gly Gly Gly 15 <2158 64 % ZEV3 G:D<2£0>0BRID742A ITARTIFICIAL

%ﬁg 223> Linker sequence Page 30 A-8368 PCT REVISED SEQ
Aneb®T25 <400> 64 Gly Gly Gly Gly Gly Lys 15 <210> 65

misc_feature

@@
Xaa at position 8 is defined as D-Beta-Nal
56

Lys Arg Pro Pro Gly Phe Ser Xaa Ile
1 5

<210>
<211
<212>
<213>

<220>
<223>

<220>
<221>
<Z222>
<223>

<220
<22i>
<222>
<223>

<2720>
<221>
<222>
<223>

<220>
<221>
222>
<223>

<400>

1

<210>
<211>
<212>
<Z213>

<220>
<223>

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

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

57

9

PRT
ARTIFICIAL

ARTIFICIAL PEPTIDE

misc_feature
(L. (1

Xaa at position 1 is defined as orn

misc_Teature
). .
Xaa at position 3 is defined as Oic

misc_feature
(6)..(6) ) )
Xaa at position 6 is defined as Me-pPhe

misc_feature
(8)..08 . )
Xaa at position 8 is defined as D-Beta-Nal

57

Xaa Arg Xaa Pro Gly Xaa Ser Xaa Ile
5

58

PRT
ARTIFICIAL

WO

ARTIFICIAL PEPTIDE

MOD_RES
(.. (D
ACETYLATION

misc_feature

(O

Xaa at position 1 is defined as Orn
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<220>
<221>
<222>
<223>

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

<220>
<221>
222>
<223>

<400>

1

<210
<211>
<212>
<213>

<220>
<223>

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

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

<220>
<221>
222>
<223>

<400

<211>7 <212> PRT <213> ARTIFICIAL <220> <223> Linker sequence

<400> 65 Gly Gly Gly Gly Gly Lys Arg 15 <210> 66 <211> 22 <212>

PRT <213> ARTIFICIAL <220> <223> Linker sequence <400> 66 Gly

Ser Gly Ser Ala Thr Gly Gly Ser Gly Ser Thr Ala Ser Ser Gly 1510 15

Ser Gly Ser Ala A+g3dis POT <Z1A36Y SRA DSAWAFU2STRRT <213>

ARTIFICIAL <220> <223> Linker sequence <400> 67 Ala Glu Ala Ala
mfda 133 GheAla Ala Ala Lys Glu Ala Ala AlaLys 151015 Ala Gly Gly
(Pagd 31 :

Xaa at position 3 is defined as 0Oic

misc_feature
(6)..(6> . _
Xaa at position 6 is defined as Me-Phe

misc_feature

(8..(8 ) .
Xaa at position 8 is defined as D-Beta-Nal
58

Xaa Arg Xaa Pro Gly Xaa Ser Xaa Ile
5

59

9

PRT
ARTIFICIAL

ARTIFICIAL PEPTIDE

misc_feature
@6 .
Xaa at position 3 is defined as Gic

misc_feature
(6)..(6

Xaa at position 6 is defined as Me-Phe

misc_feature

(8).. (8 , _
Xaa at position 8 is defined as D-Beta-Nal
59

Lys Arg Xaa Pro Gly Xaa Ser Xaa Ile
1 5

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

<220>
<223>

<220>
«221>
222>
<223>

<220>
<Z221>

60

9

PRT
ARTIFICIAL

ARTIFICIAL PEPTIDE

MOD_RES

(1)..(1)
ACETYLATION

misc_Teature
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222>
<223>

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

<220>
<221>
<2272>
<223>

<400>

A-836B PCT REVISED SEQ 050907njd.sT25

(3)..3> ) ) .
Xaa at position 3 is defined as oic

misc_feature
6)..(6) i .
Xaa at position 6 is defined as Me-Phe

misc_feature
8)..8y . .
Xaa at positien 8 is defined as bD-Beta-Nal

60

Lys Arg Xaa Pro Gly Xaa Ser Xaa Ile
1 5

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

<220>
<223>

<400>

61

3

PRT
ARTIFICIAL

Linker sequence

61

Gly Gly Gly
1

<210>
<211>
<232>
<213>

<220>
<223>

<400>

62

5

PRT
ARTIFICIAL

Linker sequence

62

Gly Gly 6ly Gly Gly
1 5 -

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

<220
<223>

<400>

63

7

PRT
ARTIFICIAL

Linker sequence

63

gw Gly Gly Gly gw Gly Gly

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

<220
<223>

64

6

PRT
ARTIFICIAL

Linker seguence
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A-8368 PCT REVISED SEQ 050907nid.sT25
<400> 64
Gly Gly Gly Gly Gly Lys
1 5

<210> 65
211> 7
<212> PRT

<213> ARTIFICIAL

<220>
<223> tinker sequence

<400> 65
%1y Gly Gly Gly Gly Lys Arg
5

<210> 66

<211> 22

<212> PRT

<213> ARTIFICIAL
<220>

<223> Linker sequence

<400> 66

Gly ser Gly Sser Atla Thr Gly Gly Ser Gly Ser Thr Ala Ser Ser Gly
1 5 10 15

Ser Gly Ser ééa Thr His

<210> 67

<211> 19

<212> PRT

<213> ARTIFICIAL
<220>

<223> Linker sequence
<400> 67

Ala Glu Ala Ala Ala Lys Glu Ala Ala Ala Lys Glu Ala Ala Aia iLys
1 5 10 15

Ala Gly Gly
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