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WD 2004/ 101600 PCT/ US2004/ 014888 NOVEL POLY(ETH ENE
GLYCOL) MODI FI ED COMPOUNDS 5 AND USES THEREOF 1.

WEROSSOREFERENCE TO RELATED APPLI CATI ONS Pri or PE/UBR04/014888

cl ai med under 35 U.S.C 119(e) to co-pending U S

Provi sional Patent Application Serial No. 60/470, 246

filed on May 12, 2003. The contents of this 10

priority application are hereby incorporated into the
present disclosure by reference and in their

entirety. 1. FIELD OF THE | NVENTI ON The present

invention relates to nodification of peptide-based
ﬁ@%ﬂ%@ﬂ}?@@ﬁﬁ%ﬁﬁ @LQY@@ES 'M(SDJFE% COMPOUNDS
partvrcurdar,— tIre TTIveT T Ut Ee)

nmononers, diners, an i Yokar J IR nodified with

PEG preferably a |linear PEG nolety bet ween 20 and 60
I's'-Daltons. In addition, the invention relates to
conpounds. 23 '

years, wth the developnent of research on proteins, a

gr eat Puwiodigris 2finetl peipt 3del. el MY ey & icoyenditk i 10ISS Provisional
have been found. Wth the progress of genetic

I PREARAChOsh SN NH16eR781ds Bl @i Fla§) Dt Bed3. CTHEELRARMAS of this
of peptides, it has become possible to obtain these

pﬁ%ﬁﬁtg ggh&ﬁfo 1Yar€ tefe‘()ﬁ 18%9%&%8 1%dthE fb?%ieﬁt; Ii%#‘l%%t#é g)érl fference

conpoun rge anount

s having special activity are extrenely useful
a%rpd;‘ﬂg]?%%ﬁﬁycal s. 25 Exanpl es of such peptides
i nclude peptides that bind to erythropoietin (EPO
receptors (EPO R)y. EPQyes po¥ YARNSENTION none with
165 am no acids, 4 gl'ycosyratron sites on anm no acid
positions 24, 38, 83, and 126, and a nol ecul ar wei ght
of abolbe :Ms,seﬂoinvbntics‘t miubsatt@sncvdiﬁcﬁtiou off pé}ﬂid@rbaacrdj compounds

ai pbuCBiEhr BBNStmaft: Rl Tal S R it Rrdio peptice

' ﬁloﬁ&n&%sﬁﬁﬁé@' aﬂdnoﬁétﬁneﬁé ‘ﬁ%ﬁsﬁe eodigsh WlﬁoﬁEGe%ferably a linear
formati on, the hornone has potential ly useful

2BBG/mMagtUEweT sachd) BDagsss. bpplditea teriventidpaehtes to novel
d the, t f b di d
chere R RS bAee s %a%héﬁﬁg%@ﬁ%dﬁcgn}pgﬁﬁ 00d cel |

producti on. nunmbgr g Wi th

t he EPO-R have beeH Pat ent

No. 5,773,569 to Wi htone
In recent years, with the development of research on proteins, a great number

of peptides having various actions have been found. With the progress of genetic
recombination techniques and organic synthetic methods of peptides, it has become
possible to obtain these physiologically active peptides and their structurally
analogous compounds in a large amount. Many of these peptides having special

activity are extremely useful as pharmaceuticals.

Examples of such peptides include peptides that bind to erythropoietin (EPO)
receptors (EPO-R). EPO is a glycoprotein hormone with 165 amino acids, 4
glycosylation sites on amino acid positions 24, 38, 83, and 126, and a molecular
weight of about 34,000. It stimulates mitotic division and the differentiation of
erythrocyte precursor cells and thus ensures the prbduction of erythrocytes. EPO is

essential in the process of red blood cell formation, the hormone has potentially useful
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al.; US. Patent No. 5,830,851 to Wighton et al.; and
WO 01/91780 to Smth 5 Swi ntosky et al. However, the

web@anersee of peptides, particularly when adn PCBUSI004014888

inthe circulatory system is generally very fast.
Therefore, it is desirable to inprove the durability
pzlté%!; 10 E %h&l&ﬁ? fll Engﬁg ﬁr}sdptgg Fgég&ogt 61*1908(? Hltsblgi%% Ay Ieaatenzed

bby Repbi dee@ivetred bloedgeln paiducthn. andimb emﬁpepgdes that interact with
structures 10 different fromthose of the su

© T -8 e SR OGSt (9ot Do BRGNS qhact bp Wrighton e
t I [ [ I }
0d%; U SoF HER 00 R Rl ERon EFAC O/ 61,0476 to Smith
pSpintdeds.erkhh order to use these peptides as
pharmaceuticals, it is necessary to have both
| npr oveRdvané, gedictdatdncarnd Jﬂapfl@@, Ipatticuldliewihedl administered in the
nodi fication of the peptides with macronol ecul ar
cmé@rﬁas SB§IP@F) is wn%rellks O Eehy TBprE1P.yiE dF fesigblaieimprove the
Vv .

&e&gﬂ&fﬁ&c E5i5dds gn%(gdﬁ i gglveﬁﬁéﬂgep@fa% ;thgaylﬁefd r A i fferent

gbp@tds)oé‘aﬁl dngpggldgélghéd/by? pe%‘ucgl gtct!a]icn) eltgai’(demag,l arglgortimving structures
een wde used_as pepti errpl i ng nmacronpl ecul ar

r g&@?ﬁtérom ﬂwiS% 8 %ssvbeew ?J%qayﬁles §§ Sesymptoms due to

o
éﬁé&@%ﬁ l%c@lgésp {Illlrg}%fﬁ fsléﬁsﬁ)%eglrabéﬁg)gfg@(jr&% oxy%emcrty of
petioh( petplmxdbsenm gt@ecdxb pse ﬂwsdapeptrcbp rae hatneateitncaly, iiefs necessary to
fgr m_as OH whetre | ﬁi Lfnder stood that the
g@bcgl}move%%qtgggmtgap duge 131 Y¥%wi ng structural unit:
- CH2CH2O (CH2CH2O)n CH2CH2 25 W thout being limted to
any pafiewigahm ign of thm&ﬁ#%mﬂafmaéé@m&?w lppgompounds such
I b V,
pa olyfitRY i KIS BRI Bl Diridhe!sd BRHOBEE dhffgenicity
aghie® dusabitirdi ofmvariblos pepiddesd Timis, @nly(sthp]ehe alwol)t and guly@thylene
the PEG to sweep t aI e lume a ents the
aebfcelacqlpryﬁamnbever Y bpehadddly wend Pmﬁseﬁ?ﬁ g guagromolecular
resybti When attached to another chemical entity (such
as pept| de), 30 PEG polyner chains can protect such

cheri cal sentid oL QS HTHAR Jt@ﬁ%?@ﬁ%@ﬁas 8¢ Blfowing structure:

cl earance nechani sns ation

pCT] USz004) SRBEH-CRRDCHECHP AR ot i m 2i no

har macoki neti cs ncreasi ng bi o il abil nd
Secr eadi ga ovcla ponn{er alpﬁl -I 0 egé-d%\_(/ oXYy. Ipoiy(gthyl%ne glycol) can be

represented in brief form as HO-PEG-OH where it is understood that the -PEG-

symbol represents the following structural unit:
-CH,CH,0-(CH,CH;0),-CH,;CH,-

Without being limited to any particular theory or mechanism of action, the
long, chain-like PEG molecule or moiety is believed to be heavily hydrated and in
rapid motion when in an aqueous medium. This rapid motion is believed to cause the
PEG to sweep out a large volume and prevents the approach and interference of other
molecules. As a result, when attached to another chemical entity (such as a peptide),
PEG polymer chains can protect such chemical entity from immune response and

other clearance mechanisms. As a result, PEGylation leads improved drug efficacy

-
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i mmunogeni city and dosing frequency. For exanple, sone
active derivatives of PEG have been attached to

wEe@itadrwsd and enzynmes with beneficial resultsPCPER00$014888

soluble in organic solvents. PEG 5 attached to
enzymes can result in PEG enzyne conjugates that are

P%%&l?allfgt (;/t %ﬁ’ Crtnzﬁ/a ala)ii] %[ {éc S%%V%glté%rhnﬁ\%aacﬁgﬁg%ng Ei%creasing

oﬁmkiuﬂagamcﬁt}@alﬁammg@feqﬁémyPEG protein conjugate as
conpared to the wunnodified protein, which may result

in dranmgt Ieszﬁmkw édiﬁ‘ef 2388 dicBl Ad¢bs G PRt AhvdBeenl atfa%héd%spmtems
for the conj u&g 10 For exanple, coval ent attachnent
ofnpEEzyBes d icigl gmﬂteu nREGuishsodishle um@gmgqlaoh@nts PEG

1 80 Femoumioal yesulln ERCPensy xR RS st Al su and active
19998rgadit, sofdehls. ARb@inheit @FPHIKES Brotdn c@h réduce thE B@imunogenicity
Des. Dellve 1990, 6, 157), catal ase (Abuchowski, A

eendrate gf kefngy clesmanse ebfie PEShprotein gpjugates apepaipaed to the

' RENLEER S AR s, st Chy Somet R, I R Mbog cirutaion

elifetimes Bi thelbmjugBeophy. Acta 1981, 660, 293), has
been reported to extend their half [ife in vivo,

and/ or fb?%b&&ﬁgeh%bfaléﬂﬂﬁtfh@ﬁﬁemcbf YE@ ¢ tl@éi&p@lﬁﬁlp‘rbiel&ls such as
I n addition, EG attached to surfaces can reduce

pm@@m@m@ﬁ, M. dde/ctp i Binl. (e, AESS 26 abb0edh A stistmsi, Y. et al,

el egldieal 01 90eT %gz;@hégér@e%ﬂﬁsug B . epafl DALY Yes. Delivery

|m99@a@e15791 édndadel (mcmwmlm Zal; A |JfBE)1 NEhedi. 191735@52 3, 582),
particles and thereby possibly increase their util

f SEPCHPXige dismutase &Bequ&hamp, @la?)r pisal., Amgl. BloBh‘?Sﬁebﬁ&?’aIUY 25), and
! yhene, &y
e L SRIAN ERL (ORI K2 8 BRI Ry 685, 290, b
5 b@cﬁ]?reﬁaﬁed © &ktdmdsba’lr RAlf hfa 1ndJi1\81; lhod/esrediicethe aninamogénicity and
tide. 25 nonomers which can bind to EPO-R The
d? g% on is based on coval ent |inkage of the

nmononmers. PEGis the greferred linker to formthe _

di mer s In EHEEEEG @tﬁ?@ ¢4 tcarfages cradeduse peptaintadecel adsorption to
t - 0 ./ 91780

AR L PRl P8URL0ERAGR SHAROOEE st

oto hpcmﬁme@ Qﬁntrbs’iﬂlt igxh et inetdask figthrrslosd mallauon hfetlrne of these
initiation of growmh factor-type rece tors.

| Pﬁlﬁlé}escﬁnéc,th%@@dPP@ltﬁblllg@?%?It g1k uliye dr%éelweﬁke@ M. Harris,
||l n
R BGRB8 B Bons RN L Gyeot Chomises

appmanr, NeweY sikz 8392)or cl asses (e.g., linear) of PEG

U.S. Patent 5,767,078 to Johnson et al. discloses dimerization of peptide
monomers which can bind to EPO-R. The dimerization is based on covalent linkage
of the monomers. PEG is the preferred linker to form the dimers. The PEGs
specifically used therein have a molecular weight of only 3400 or 5000.

WO 01/91780 to Smith-Swintosky et al. discloses dimers and multimers of
peptides that exhibit binding and signal initiation of growth factor-type receptors.
The linker disclosed is polyethylene glycol. The linker disclosed is polyethylene
glycol. However, the reference offers no guidance for selecting the appropriate sizes

or classes (e.g., linear) of PEG.
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-3 WD 2004/ 101600 PCT/US2004/014888 U.S. Patent
6,077,939 to Wi et al. discloses conpositions

wa@omgiistedng essentially of a pol ypeptide and aPCT/US2004/014888

wat er - sol ubl e pol ynmer coval ently bound thereto at the
N-term nal a-carbon atomvia a hydrazone or reduced

hydrazone by R5rAo T TR, O LPIHEEHs X IBABAAMS consisting

The ol écul ar wei’ght” ran he vva ér sol

pessenidlly of 4 poltybq)trdarmge aafzat&OQ)lﬁme 0B dabot siBstly B’&ﬁ‘adi thereto at
di scl osed. as an exanple of _the water-soluble poly
THe h&iﬁ@@@@bﬁ GRENOg o via e hypdrazone 1 Eduesd Ma@@orteobond or an

20 08 PO T 358U ) T8 0 st

d'pslgllm esinathdi Irﬁl’%@ df@0oed 209K aDTbni 2 PHG s digeloszdets\an example of

Ny o o E PR R Halroplat Wl bRRIng PR o GUER00 1o 20K
t %%t@hg) LheAHE@ Hlo@é?fé§ ofOlly %Kel%ﬁdhstap@saﬁ@{oeé%ﬁ%@ferfé@ ght

he” PEG used or indicate whether it i near or

DL anShly 8 Pl on R gt €1938ng ity

r hﬂbuffgl Wpelhidiﬁwhaﬁs Knindispies akatdibe dNgemiias ef (tl&K)a)mebmmay be
| 1-9 strands gf hi gh nol ecul ar wei ggﬂ’? (35K -
ﬁﬁgﬂése dpeéevsgsT: ¢ ‘aav%lzspae?n flgesgegy, spegjih Hie wplegylar Welght of the
( ; 553- 562)
R S g R s e o, rands of
hi gh ula ( 25 b t
ot nomafifirls HEHO Mol S48 B2ty LB ?Eﬁy‘?eﬁ%“bzf PEGylated

peddict & iolvinePird rd&’bmbﬂmir huthin Gus Zaﬁlsmp%mddé dakmitdxe (SOD) in
PEG. noi eties_used_in these conmpounds were branched,

oﬁ’é‘é@e]d sirandsj of digh pedeculaveighiy3pK + @I%@WEBE%@ 2§upled of
c orrpou n%ﬁﬁa} ge‘%lé&?%é:ng%} s@ egl E(beﬁ.%i§g g Zlbfl%’%_%%)' Gesgripe SOD

c aahdmumdmtammg litogrsoards ofdiigh getecalat weighd (41K aB2K iDaftons) PEG.
The }91 |on and/&r di scu33| on g a reference |n this

therg WRrBiFEmSER teachss mppdityiget PeRtds Yikh P BgnaMpreover, it

n %tbelﬁ%v&f’ﬂﬂﬁtt tht PEBR RNl 3515 EdRbouRHS Qzefeel;r%ﬁ&{éﬁ eas opposed
is prior art to the present invention. SUWARY OF

| dMVEENEE BRGThe present invention relates to a

pepti de- based conpound conprising a 30 peptide noiety

and a pekpyi(etiryddascegmadd in thei @ty ofiks @BG-hlodified peptide-based
pol y(eth Iene glycol) nmiety jis linear has a

,-rgqngg@.p]él?s/; MCgﬁma@p afsed farme e bIE @mapdifgd compounds with improved

antigenicity and durability.

* %k % * *

The citation and/or discussion of a reference in this section, and throughout
this specification, shall not be construed as an admission that such reference is prior

art to the present invention.

SUMMARY OF THE INVENTION

The present invention relates to a peptide-based compound comprising a
peptide moiety and a poly(ethylene glycol) moiety wherein the poly(ethylene glycol)

moiety is linear has a molecular weight of more than 20 KDaltons.

4-
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-4 WD 2004/ 101600 PCT/ US2004/014888 Preferably, the
pol y(et hyl ene glycol) noiety has a nol ecul ar wei ght of

wo e@anetsout 20 to 60 KDal tons. More preferabl ypCT/82004/014888

pol y(et hyl ene glycol) noiety has a nol ecul ar wei ght
of from about 20 to 40 KDaltons. Most preferably, the

PEG ha | ecul ar | ght . of . about KDal t ons. .

pr et ef TETFBh By BT IIF EhEon T A Pat R ight of from
pabydi2®Re 68 IR Yaltoak.uBoré Mufdvinly othe beBgethilate %l-yé?&) ni¥dtEhas a
preferably | ess than 1. and nost preferably | ess

1
t melecnlaysveight of Goanalput 2hto HokDrlensroYiestprefsragiyyiie REG has a
f‘ﬂﬂq(léc%ﬁ%%e?%ﬁc o‘f%ord{%‘iﬁ%{o%s. peptides |inked by a

er noi e eover, such dimers and ot her

mul ti 10 eferodi ners .or ,heter | tiners,

" one CETBRRHAEo RIS sEE BfaED il o & BoBbebelY v,
PERL,/ VS0 WK Gl .0 mér® pedtvtblyABRitRin N1 T &8RN HBsferably 1
Ngg%liﬁﬁiins exanplég oP sucthPO-Rlbinding peg??ggsy o
i MeAnld@S.t hose di scl osed in published internationa

appl i cations PCT/USOQ 32224 (publication no. WO

01/ 3832zefa@ply, RCTHepBI6MOBEY 5 dupehé pehednyprises fwy\@onomeric

96/ 40749). 15 an CT/ US01/.16654 upl.icatio 0. .

o PP Ghird oS fiakerangEhy, Mareses G dnhigh 5 o miRimers may
5 18 BBtcRRllmet. 9Bt ATultidleld. | Ot her exenpl ary EPO-R

bi ndi ng peptides which nmay be used as the peptide

D A T L L ric
que@ﬂuoﬁﬁa@-resbpﬂots. ANdrelimitergenpinatep oE_ElmhFE]fi_D{Ribimging peptides
L A Y T
Prowlihiediaho. APl 016383149 A 0§ hd:ﬁ/'tjsl%/w@ 1) mii@%nbl_{d. gz_@@ 96/40749)

May 12, 2003. Yet still other exenplary EPO-R binding
pepd PEdsUSMI/ 66 Mepulbecatios nel WO Q1M1 183 1)d Y. Irdlatanis 3,767,078,

proner OB G Sl REtelaby 50 R ipajna negtices
Mihicdklmay B8 8sed! 83 tﬁé’féﬂﬁﬁé ) i MR Mreschii@vERdhI d€described in
(ggo] e% is selected from p((Ie\Ftl des which 25 bind to

t k- Brityopisionel Applicabipn Sewal NoT PEIARI P45 ﬁgﬁqiMamll?-j %@3- r?till other
| n TP R. . hi ndi ' '
GRIRER Ao Pt oS LB TR P B P BRlTR A3 e

6 pAQ8at ibGntibn 485dc48@bedfin 388, 3 tisiohaLhdpleAton Beld N 38/469,093
6,083,913, 5 932 546, 5, 869,451, 5, 683, 983, '
5 figerViagd2, 210869 et 56l ofhwsrexsnmdary ERE)-Revindipg prptides vhich may be

Sus S0 RloiabAikEah RN ER0M RN aostBBed RO Bbvisional

Application Serial No. 60/470,244 filed May 12, 2003.

In another embodiment, the peptide moiety is selected from peptides which
bind to thrombopoietin-receptors ("TPO-R"). Non-limiting examples of such TPO-R
binding peptides include those disclosed in U.S. Patents 6,552,008, 6,506,362,
6,498,155, 6,465,430, 6,333,031, 6,251,864, 6,121,238, 6,083,913, 5,932,546,
5,869,451, 5,683,983, 5,677,280, 5,668,110, and 5,654,276; and published U.S. Patent
Applications 2003/0083361, 2003/0009018, 2002/0177166 and 2002/0160013.

Preferably, such peptide-based compound further comprises a spacer moiety
between the peptide moiety and the poly(ethylene glycol) moiety. More preferably,
the spacer moiety has the structure:
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war@4tisopol y( et hyl ene gl ycol) noiety. Mre pre¢BUSIY)14888

the spacer noiety has the structure: -5 WO 2004/ 101600
PCT/ US2004/ 014888 -NH (CH2)a-[ O (CH2) pl y-08- (CH2) E- Y

Val ues art INBERERRNG Teahaa B Bich Spacer moi ety

is descrl bed in jriore details in U'S, provisjonal
pHOEHRAD gp i Vchiibh AreseRghaintegers ‘8]@?3&6@1@9 gire fdepgndgnily selected.

1
P§|u§:/1f g@%eﬁ Iﬁgfek yC oc'[rg}ml\i/g% |T§?§g&%é%% S Bgogfgswr?al patent application

yl'ene
CsmfiaiuNds 60/468,996 e fided ddayeriDpd@DOBnewitled Nowa $pacegdqgiety For
n 3 <6 S is an
i prfg‘éthylelie Q§’§°ﬁl@ dlhi‘g)ﬁgﬁ’t%d?a‘ie C%»rquu%% integer, 0 <
y:5- 10; and Y is either NHor CO In certain
pr ef er DeBre&risdFmRodigents.3 = 2 when y > 1. . In one
particularly preferred enbodi nent, 15 a=R=s=2; y=8=
1; and Y i ¢isenintegestlhee sefibodi ments, y=80; 20
2:5a+e :55; and Y is CO In certain other enbodinents,
y=80; a+s B;is anthtéger,M £8 <G The present invention
further relates to pharnmaceutical conpositions
g is an integer, 1 <g <6;

disOorl;
vy is an integer, 0 <y < 10; and
Y is either NH or CO.
In certain preferred embodiments, f =2 wheny > 1.

In one particularly preferred embodiment,

a=pB=g=2;
vy=06=1;and
Y is NH.

In other embodiments,
V=8=0;
2<a+e <5;and
Y is CO.

In certain other embodiments,

o+e =5;and
Y is CO.

The present invention further relates to pharmaceutical compositions

comprising one or more of the peptide-based compounds described above.

-6-
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conprising one or nore of the peptide-based conpounds
descri bed above. -6 WD 2004/101600 PCT/ US2004/ 014888

wWOEA10ED» DESCRI PTI ON Definiti ons Anm no aci d PERUS00£014888

in peptides are abbreviated as follows: Phenyl al ani ne
is 5 Phe or F; Leucine is Leu or L; Isoleucine is Ile
or I; Methionine is Mt or M Valine is Val or V;
Serine is Ser or S; Proline is Pro or P, Threonine is

Thr or T; Al ani ne im&%ﬁgﬁgﬁgﬁis Tyr or Y;
Histidine is Hs or % r Q

ragine is Asn or N, Lysine is Lys or K, Aspartic
@?—%ﬁl@—ﬁ\sp or DD Qutamic Acidis Qu or E Q/steine
is Cys or G Tryptophanls Trp or W quglnlnels
or R mnelay@a fgaidpes ippepfigesoire @bbrritedhesofolensi Bh%ylalamne is

B9 0L 10, PSR 028 SN PR AR PLAGIS M Vot

Nviaebhyt sémw isSef al S;Priligsnis Pas or B ;aTmesmne)s Tis d‘r‘éﬁAlamne is Ala

acetyl at ed ci ne_(N-acet cine) is AcG
heﬁt‘% éfwr%eleglﬁ%tyhyx Xg ﬁlésrthl%ey'ﬁgﬂ%/ or Hezﬁlwa@meolis Gln or Q; Asparagine

f
m%g%%?gwéggsmé % f)fss% 1@ ﬂsﬁ?dlcy K@f Mg WH gjlt G‘rﬂl@an%m Acid is Glu or

a amno acl SJO

t El; Qygfhinaris Ggs bldﬁ;jﬁryptéeban oiél&p ar &Vt Augimgne tszJ@mr Rymnd Glycine is

ci. d nononers | Gen ra I when
3 8n G i The Feop tactiondl Mgino prige Bt BeRtIAES FHABRGYAEY tllows: 1-
t ﬁﬁﬁﬁthﬁ@l@ﬁfng & 1-rnﬁf erﬁph%}@alﬁﬁﬁy ﬁeﬁpﬁéldﬁf B@ lgly%n%" AscPknown as

few amno acid résidues’in [n particul ar,

pezptmsnh@ an‘ Mb@; pacetydated | giyemn @ﬁaawtelglmlrmﬁ ersatAgG ndwomoserine
%Hér{ ut 50 am no acid residues in |ength, and

aF? ¥ erz‘@ Pef er abl y between about 5 and 40 anino

acid residues i ‘Iengt n nore efera bet ween
about ?Bep&mg' : ariyRepte’ de 551U @ %! erllé‘n@fg]l‘f}; thg monomers are

c f
SRl IR e ot SPILy00) PUTHS v o ot
pepte dasoazidwlohomsrsl lomgeGeﬁﬁqlllyerWlw wbd &mtha:caramicﬁm the context
el ns | f am.n i d

- 66 Phs et i thcsgomn  Bebsit e iSa  np ymB i Qb only a fow
' Qfﬁ?rm han r@ﬁ@ué&‘%11rl@ﬁ§th0flnoﬁartlgﬁ£ﬂ Yeptidds At thd preééﬁﬂﬁfventlon are
pol ypept i de sequence, such as the sequence of

prutferbly ®s nmgredhimerabpwt, 50 heniphraesd regdiees nmcbugthc andyare more

SSETELE) il 3 TBLCE e S 4R gy, cven o
epfbferablytetRédd aidly 37 Un@AHC athinb 42l essidiles 1fi”l§h@1@ M contrast, a

typl cal 3/ produce an allergic or simlar untoward
polypeptide may comprise any number of amino acid residues. Hence, polypeptides

include peptides as well as longer sequences of amino acids, such as proteins which

can be hundreds of amino acid residues in length.

A peptide used in the present invention can be part of or "derived from" a

longer polypeptide sequence, such as the sequence of a protein.

As used herein, the phrase "pharmaceutically acceptable" refers to molecular
entities and compositions that are "generally regarded as safe", e.g., that are
physiologically tolerable and do not typically produce an allergic or similar untoward
reaction, such as gastric upset, dizziness and the like, when administered to a human.
Preferably, as used herein, the term "pharmaceutically acceptable” means approved by
a regulatory agency of the Federal or a state government or listed in the U.S.

-
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30 reaction, such as gastric upset, dizziness and the
i ke, when adm nistered to a human. Preferably, as

waised/1spei n, the term "pharmaceutical ly acceppebis?004/014888

means approved by a regulatory agency of the Federa
or a state governnment or listed in the US -7 W

2004/ 101600 PCT/ US20044.014888. Phar i_ac ar. ot -
QERBPEEPP S TR DA, b PO BEls, T Pl imls, and
affbre NPAHECURATY i€ Wuadany. | ThéusmnS'carfiee’ refer tcar dilgunt, adjuvant,
refers to a diluent, adjuvant, excipient, or vehicle :
wiexdipight, oh velielevoifpobish thescopapaumdds éﬁ%éﬂl.ls@@@-h Such pharmaceutical
h ceutical .. carrkers.c rid.e: 14 gy
ARG S RO SR AR ST bk U Btotum,
aphimed], veregdlabl eyhetiyarigint hwhoad péanpt sileboydsapednutineral oil,
oil, soybean oil, mperal oil, Ssicﬁame oi_|

. and the
| sxsamevei{ @nd Jhe dkge oVY2teE AT AGIERHSs iR 816t Froglﬁéonér?ﬂld aqueous
aﬂgﬁp&@b@ge%%e?&esog\ﬁﬂmgla}’& Phraig! i 1ONR A Fa}x/ri]@rg,r particularly for

prefera oyed as cartiers, “particular _
i mjecthisiblselusiohsit Soitsble Shartmabdicphearmaseut idesribedin i'Remington's

are described in "Remngton's Pharnmaceuti cal
s@ﬁ@ﬁ@%@mﬂﬁig@? Sﬁ&?ﬁﬁ&}wgﬁ”%s used herein the term
"agonist" refers to a biologically active |igand whj

_Whjch .
bi nds A8 #sed hewsip herfamt argpnist ofedyF car bjolagiepliseactive lgand which
M &GRRLQ 1S %ﬂlg@&ﬁéﬂ‘fﬁ&%ﬁd@%\gﬂb@%&ﬁ% r@éetpﬁﬁ'randtagtigﬁé’ssﬁle%ﬁer either

bi"ol ogl cal “response”i eptor, "or to enhance
preexnsstd biplddicd] agipoase inattiei recdpyorphor tth enhace gireaxistiBE®iological
15 The PEG noiety used in the present invention

Moi et

ié‘CtPYl{Ve%t}thﬁFF&eW% a nol ecul ar wei ght of 20 KbDaltons

or nore. Preferably, the PEG has a nol ecul ar wei ght of

f P&y Moiedlit 20 to 60 KDal tons. More preferably, the

PEG has a nol ecul ar wei ght of from about 20 to 40

KDal t orithe IS tmqietyfusedbi yhe prosenPiiGention s lndas ot dyas a molecular

wei ght af Dal tons. 20 _.T PEGmi ety i .
e o3 o g Ty iR et TG« Py ALt As hirdlssylsp ticight of fom
Ciah&@r2 (o FEKDAIthS:. Mﬁoﬁﬂeﬁ@a@i tBE PEPhdsl D46@leciBL @lelght of from
or a spacer noiety. In one enbodinent, a PEG noiety

i sbewtt 2t tred0 K altonk.c Aest preferablyitlru BEGNhased mokesylagrweagght of 20

t i.nus) of a peptide nononer or diner: for exanple,
ezé[ﬁ%%-nf'erm nus of< a peptide dinmer may have an

attach PEG.noiety. (for. a.total qf t PEG noj et es).. .
" one D BHBGAPENE, CRE ke doAE° SOMPRRES hfe invention,
dighRE A8ty Qg&bﬁ@@ RO NErkef HoietgX BFR acsr HloNAYE In one
PEG noi ety “may be sinul t aheously attached to both
Netmbodinmént,of PEG moiety is attached to at least one terminus (N-terminus or C-
terminus) of a peptide monomer or dimer: for example, each N-terminus of a peptide
dimer may have an attached PEG moiety (for a total of two PEG moieties). In one
embodiment, PEG may serve as a linker that dimerizes two peptide monomers: for
example, a single PEG moiety may be simultaneously attached to both N-termini of a
peptide dimer. In another embodiment, PEG is attached to a spacer moiety of a
peptide monomer or dimer. In a preferred embodiment PEG is attached to the linker
moiety of a peptide dimer. In a highly preferred embodiment, PEG is attached to a

spacer moiety, where said spacer moiety is attached to the linker Ly moiety of a

peptide dimer. Most preferably, PEG is attached to a spacer moiety, where said
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peptide dieter. In another enbodi nent, PEGis attached
to a spacer noiety of a peptide nononmer or diner. In

wa2rabenr ed enbodi mrent PEG is attached to thePCT/nR®04/014888

noi ety of a peptide dinmer. In a highly preferred
enbodi ment, PEGis attached to a 30 spacer noiety,

S b -
glfe%r %%ﬁgc%{edgg g{e%t%de dn%]%i) %(?Cée#re?ﬁ bl%?/ll,b gé%ﬁil}gs%e linker,
abtﬂaefaﬁﬂddmtra ap@taelysmelamtdelimdeere said -8 WO
2004/ 101600 PCT/ US2004/ 014888 spacer noiety is

at t achede beptRlcRRBEd SlsnstiumBE oVihe ptdientciavaionl mepedipfrisemultiple
ysi ne |nker or the am de nitrogen of a lysine

aRE@emlomﬁll@ér(e 2THs pept PiEobdseln cotigd maodimentaghe PEG moiety
DL SRS 'l ”V?mgér%oﬂ%eﬁ Oﬁﬁp $Gipuld Ll 8 g@%m&%%m chains
8% i nore). certain e odl nent's the

Pﬁ@ lﬁ‘iltb@tc)getlﬁr caotpgh Bemhetrvdidid srealysim natigs (£1ysiaGresidue wherein

chains. Preferably the two |inear PEG chains are

| sk 6tbeedeBdP DAY JGgh JOPRPIRY st eNige MolepsCRRNHL).  More

a

nBiEal1S, Y S OPEEERANC VLA B 15 SHIRN ot inino groups

pwaﬂe tleebtarboxtyfie dgromp REGtiehead ns hadeoxsuckmidnidyl kstsisrfer binding to
pha and epsilon am no whi | carbox lic

grlwaaq% ity M&X%PW%F Eiw fﬁpﬁﬁéﬁs RYashpgemeric PEG

b a elidictdrRlly &2 Félfila 1, and

PoRA e R g R RraRn Kithonlroly BN M Fiipfla 1, an

dslrrnmanm}i dwhoWhmFomdaiIIst ructurally as shown in

Fornmula |, and sunmarized as shown in Fornula I1:

Formula | Formula Il O N2H 11 PEG CH2 PEG H2C c" EG

20H HC>HNLH,0O PEG 15 1In Fornula I, N2

represents tEhgonlalrogen atom of | ysFar@ula I6- am no gr oup
and

o)
NZPl[—”—PEG
o)

CH

l 2 )\/PEG
H2<|: ———K>\

(|2H2 &/ PEG
HZC\l

In Formula I, N? represents the nitrogen atom of lysine’s g-amino group and
N' represents the nitrogen atom of lysine’s a-amino group. In preferred
embodiments, the C-terminal lysine of the two peptide monomers is L-lysine. In

alternative embodiments, one ore more lysine residues can be D-lysine.

Where the compound comprises more than one PEG moieties, the multiple
PEG moieties may be the same or different chemical moieties (e.g., PEGs of different
molecular weight). In some cases, the degree of PEGylation (the number of PEG
moieties attached to a peptide and/or the total number of peptides to which a PEG is
attached) may be influenced by the proportion of PEG molecules versus peptide
molecules in a PEGylation reaction, as well as by the total concentration if each in the

reaction mixture. In general, the optimum PEG versus peptide ratio (in terms of

-9-
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Nl represents the nitrogen atomof |ysine's a-amno
group. In preferred enbodinents, the Cterm nal

wo geinelcod t he two peptide nononers is L-I1ysinBCT/UR2004/014888

alternative enbodi nents, one ore nore |ysine residues

can be D-lysine. Where the conpound conprises nore

h : o Lt ) .

e RO BrrcrdicTRb Bhdvis fdrifo Rl Birbaqib pePdolBhGbt BBG) will be
PEGSmihed b fiant@ntsuchrad thewdeairedviégyéd of PEGylmtioe (€as emno, di-, tri-,
t he degree of PEGy] ation he nunber, o EG, nojeties

a?‘ica}.c ﬂ’@dn?lsc"éarp‘@‘ﬁgiﬁo%tl tﬁﬁ @}){ypnqr ﬁ%le?tﬁfl’a‘f"{‘ﬁgﬁb%? PSnymer 1s branched

P%?fﬂlﬁ}gﬁchg@, MR el iR onditiodk Fcﬁ'% ) cuiB¥attiShment method.
In P

uenced by the proportion o G nol ecul es versus
peptid ' REQY AL ' o
e by et 5 Ebet Be PR B ANERBAL npRlab Rt Eble silled n
r €C tut Ofised]i &&.Ur@oodkon, genel gl 99G)hBicdPechnulvgPEE3 42 r(BHSvylation of
peptide ratio (in terns of -9 W 2004/ 101600
PEFFIEiDd 26 118 gBeosylatien pigmaisrrsiierdivelpd rBUBBFSEL FlopP 401 384
n ; reagt :de d/ W . .
B O R R W o0 Phg " fegragl 010281035
PE3Gylbhiian ofeGYyl-CSFomnsing diresyl tahlerjde);ePET) PubhéNo. WO 90/12874

| ar i ght of the palyner sel.ect ) ther the .
oy St ton s heonbietnor B RGO AL O et e esidue
a8k tal SRR ideMpeAHR PG WA aidleh a0 yTeat, N& IR, 078 @mﬁaﬁon of

are a nunber of PEG attachnment “nethods available to _
t B8Sepepitides)et.§.rPatt Ne. .61 2,46@ ¢ActevegCarbGoates of Pobyalkylene Oxides

| ranbueties it RgR) S, PaE Ry S 72862 ety ethylene glycol) and
Skd1fedipoPh@s naHos@RRagbs WwittEPrddidtikl oB BhtanofObdlid REd functional
PEGto GCSF); Mlik, et al., (1992) Exp. Heinatol.

2@@11‘@21’3’%10@@60( PEEB/I@@ﬁdei@ﬁﬂ /@M@Fion@ ny-Y.r lé’gy-l No. 6,077,939
[ - PCT . . No. 90/ 12874,. PE i
SR RGHERY o 5 NolsRmah o gh ot 065, ik VGTonES dfle 45985) Aol

C 1 e H . L . Y . . . > .
SIS R GR18,10 Bo RSBIT Sl of s i

ERGhIgG-ndephenydcdsbordd ("PRG-NBCON @, PBG-tfiddotopbenylcarbonate); and

St (o) Hipifeisly T2Rp LT Ghaviehraieln g dRRHLARY proten
gbyeRiakioand rel ated pol ymers nonosubstituted with
propioni ¢ or butanoic acids and functional 15

U, it Euh B85 b B LAY BB, ki, 3 kesigues via o
arcativoproap. Repetta glopps Merthosese vlliclabn act{3E5PEGapblecule may

Bi oche Bi oechnol , 11: 141- 142 (PEGyl ati on of _an . ) )
NDE gppﬁ (18- Bes YBinogy caroogyk grawp). \fior gxample, N-terminal amino acid

P e P USRS (B PELR Bace LMo ofbg;mud Cogmpi! amino aci
Brasidibe hbed 8 fR2: x4l grouBe viwWthydrylli growpsofe. gnegst fodad amdeysteine
p{re%gd%leg may also be used as a reactive group for attaching PEG. In addition,
enzyme-assisted methods for introducing activated groups (e.g., hydrazide, aldehyde,
and aromatic-amino groups) specifically at the C-terminus of a polypeptide have been
described [Schwarz, et al. (1990) Methods Enzymol. 184:160; Rose, et al. (1991)

Bioconjugate Chem. 2:154; Gaertner, et al. (1994) J. Biol. Chem. 269:7224].

For example, PEG molecules may be attached to amino groups using
methoxylated PEG ("mPEG") having different reactive moieties. Non-limiting

examples of such reactive moieties include succinimidyl succinate (SS), succinimidyl
-10-
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20 PEGyl ation)]. For exanple, PEG may be coval ently
bound to am no acid residues via a reactive group.

wRe@ai10ne0 gr oups are those to which an acti vat BCI/PEB04/014888

nol ecul e may be bound (e.g., a free am no or carboxyl
group). For exanple, N-term nal am no acid residues

CORLIARE DR hEEEEGEE, ML RObhATIAMARD R, Mleinimidy

g pmpmna&J(SIPIAbdmd cygnurikpehledey Nonalmftimgrestamploes yoﬁtsmhmPEGs with
d | t

LN o I sy, ueriafieq (REFRGSS. mPEG-

f uci vat e (e. dde, mPEG-para-
Qﬁccﬁﬂg{&)}q amr}%g?cg%%e“ c-am nolgé’r%oups?nl;%dg%?l?%al ly at G-para

t hﬁrdﬁhbmylmrbmsat@f(mRE@eW@;medF@ -heemitebh pro@ecate (etPEG-SPA),
SC(E}/&(&% et al .%}1390) Met hods Enzynol . 184: 160;
“gYANURS § €30 BI oconj ugate Chem 2:154;
Gaertner, et al. (1994 Bi ol . Chem . 269; 7224 For
exan‘pl Hhepeat ﬁ%ﬁﬁ@@m@s VEGels apqnagiesificr 81 i ]t PRYUgE gptaining a
%&gﬁc Pﬁérh%é’ﬂlﬁ]&ﬁ% &%@F& tﬂggégn)edexa #‘)z?e@ td Lﬁﬁtmay be purified

ctive noieties. ting es o
r daot ithe mixinet | &S PEGylateke cempoumism dior swaotpile) ai:feali S$)terminally

S g%ﬁp&?nip%/%@f _1s1 8?85%2[8%101%%8}] I?’glay?‘?zc? 9 ﬂnor%lgyg gpumﬁed from

g% pllatibR Bb %Mbﬁlﬁf bPodtated M Gles GUCGE rﬁrﬁr{@/dhls moiety from other
I onat e PA), "and Cyanuric ch ori de. Non-| i mting

emmpPEﬁyta‘tedsmohtlm?EGs with reactive rml eties include
NMPEG succi ni m dyl succi nate (nPEG SS), nPEG
succi nilirpeiférraisenitaydin entf, TS SiBachsd¥ie-dpetifiailey to a peptide. Site-

nPEGfg‘haégﬁgf %ﬁ%ﬁﬁﬁ%ﬁ&%ﬁéﬂg @t LTS CN Ft)g%rﬁaus of a potent analog
P
HEGE o‘%ycﬁﬁl | h aﬁ%iegglgg?actéﬁy}ﬁg gﬁ?faé&?d?fﬁ%ﬁtthr@{l f fgidE ﬁﬁsé Synthesis

non-speci pti ning a CI fic PEG
afFecheent (1995ms.iJr BeptidelrodesReed 6 R2E8Y | Amﬁtiemmiﬂpanﬁc method

ma g\%ﬁp gél{g%geg 8&1&{@%?@%}?&@#@% ‘l# f of PE%&@C&%Qaﬂed PEG chains in
Pg%kﬂ?@ﬁﬁ@ﬁﬁ}m&%ﬁoﬁgﬁl %Srbic%ﬁe alddGydé él%ﬁﬁ"af‘ﬁielly-termmus generated

ed formmay bé purified from a popul ati on of
rbmdmdhlyn RE@dateeokiggpm d€sN-térmengl teqoarmet [Zaglpshy set al. (1995)

CEGESh A8 FEOSEEH AR o s s

S kdrBriSd 86idd srahdeynine r@idiept i de. Site- specific
PEGyl ation at the N-term nus, side chain, and

o o B Bl 8GR AR GBI e seuptitied by
s otdudtiphalkglatgmivheshi exploits differential reactivity of different types of primary
amino groups (lysine versus the N-terminal) available for derivatization in a particular
protein. Under the appropriate reaction conditions, a carbonyl group containing PEG
is selectively attached to the N-terminus of a peptide. For example, one may
selectively N-terminally PEGylate the protein by performing the reaction at a pH
which exploits the pK, differences between the g-amino groups of a lysine residue and
the o- amino group of the N-terminal residue of the peptide. By such selective
attachment, PEGylation takes place predominantly at the N-terminus of the protein,
with no significant modification of other reactive groups (e.g., lysine side chain amino
groups). Using reductive alkylation, the PEG should have a single reactive aldehyde

for coupling to the protein (e.g., PEG proprionaldehyde may be used).
-11-
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[Felix, et al. (1995) Int. J. Peptide Protein Res.
46: 253] . Another site-specific nmethod involves

wa@tdaoaamiony a peptide to extremties of |i posonBET/US2004/014888

surface-grafted PEG chains in a site-specific manner
through a reactive al dehyde group at the N-term nus

Phr cont Re st AL URERE A g gEbah Ay YERELI® propar

Gpepfiidks fbb\eﬂy-@pemﬁd‘l ipslyiesr haathchimenti nmiBsedhit anethod, the amino acid
pol ypept| des wth N term nal serine or threonine
r esienresof 4 pendide ihdeshengd tQ McoBIardte - APRFIATHA reactive group at the

i r _
E\%/ ed Io%ﬁog\ﬁ?’lgﬂaﬁ tl?é:?%ﬁmta ?6?%@?%1 lteI 7 40/ ¥R74 describes the site

N exp reactivity of
ddxfréoﬁacrdeEEGwLpeB ob fprgseinsrarogificriynihe gnssuipsn ¢f yysiaies residues or the

versus the al ). avail.abl e. l. zation i .
s@gpﬂhgmogrot% rﬁgg qqr cmcag? r?spl eﬁ“pgﬁﬂ ﬁg]lxcg?ion 2o dbscribes

r 8Rch fegﬁlraﬁ&'i‘ dift (OIG-cdtiEep ey |("EPRGPEROMN B%r NeAGidES cysteine-

is selectively attached to the N-term nus o

pegeciftenPEGrdesixatins with o resombnantly irgtaduoed cyysteme residue on EPO.

N-terminally PEGylate the protein by performng the

react i Whead the RRG molety is atephedi tbs sphecrpiGctyi drﬂiﬂkelrmeif:ty, similar

bet ween t he_s- amn% r s of al ne residue an
t pieachmenimpgods By S%S gﬁ‘r(b‘ts &P |1“$<8%?ro‘ﬂ?é‘°‘?§f°°flﬁéns a reactive
?gl&gg dﬁgﬁd BY 28H¢Hed QJEQ?trﬁd{&u@ cBAhASYTRN apf? gﬁﬂit@tdo%lementary

ace predomnantly at the N-term nus of
preatt@iengroupiit lsetbtoséffret tovdent aﬂadlmermatlnmef@fre@tewpdlments the

o Bk srRkrigaotof Boim & B R el ST, BoBR Engpioncd at e
h%‘{lﬁnﬁs%{fﬂwlﬁﬂéﬁgﬁgﬁay@) al dehyde for coupling to the

protein (e.g., G proprional dehyde nay be used). -11
WO 200 / Tkl . :
T

prapbe eatfaelpddi d:ewatamohnbteep@pmersf (ecg. p@[Eﬁ)emm@ tay lfentvariety of

sl Figh Bel 2l e o e P o e e 2R boton of

g t TN 0 1 Wnbh&dithehhEmPRIE h IRl Rachm
IR el Doplis L ERSCAOS LR MabBAihchGuBRgs b Sl Riachment

PE@ytleu ifon covalgnt cﬁt‘echmen’rmf thicewiatoy solublei n@lemter(ah toothe receptor-
St el ne .esidues or t subst qcﬁtl 0

BB iscofiGR, Bt e HPaeniifosbadiine R B iBly R menyjuncions

dﬁfx?rtgrﬂeb(%‘éd ﬁl@ﬁldﬁfgeﬂ@thé‘lt V#tiehs WRbfeie ﬂMféi‘érRF&@b(ﬁEé Bf Water—soluble
J') by reacting a cysteine- specific

dpollymr axeeatigiched o ﬂl@cmtombmdu% pmlpn@ué@an@tﬁtaéhmw junctions,

re. .t
<D e s iR gy R aY vl ghe Shs R Bl or bott
”Eéﬂiﬂ@scl{%/s e ssed enibﬂdinliﬁn& B8 edimeh er | high@r ofler multimer will
Spacer contains a reactjve roup and an activated PEG

nedmpiitce dficAi spergest e AspHdpr Pl Cighp| &nbetetpdjmer or  other

heteromultimer). By way of example and not limitation, a dimer may comprise a first
peptide chain having a PEG attachment junction and the second peptide chain may
either lack a PEG attachment junction or utilize a different linkage chemistry than the
first peptide chain and in some variations the spacer may contain or lack a PEG
attachment junction and said spacer, if PEGylated, may utilize a linkage chemistry
different than that of the first and/or second peptide chains. An alternative
embodiment employs a PEG attached to the spacer portion of the receptor-binding
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reactive group is used to effect coval ent attachnent.
In preferred enbodi nents the |inker or spacer

WO e@atidneo group is a termnal reactive group (PCEUS2004/014888

positioned at the termnus of the |inker or spacer).
15 Pepti des, peptide diners and ot her peptide-based
I t
{)rg ;&H Sagﬁ &({h{ffﬁ%@ ;\/x%%eﬁgsu(u%ﬂe p&?}%g&? % 5%8&2)%}/&1% e) conJugated to a
v gide eliain of onchiahe sminesidsoflithapeptide pudioarof siod mbleeule
polymer(s) to the receptor-binding portion of the

mol ecule wige gfane@leﬁflp&yeﬁl}ﬂﬁﬁcgrﬁcol APE@Pi spaties may be used for
enbodi ment enpl oys a single attachnent junction for

c BEQN@ﬁpn 't tb@ ﬁﬂ@morrkﬂndln@ p@ﬁt@@r (pspiidasi & spacpie Ppbstantiplly any

aF 1ta Igclf;cgvree n%GgJegn%énF gar? 8 t | p e a?%’&é’rﬁéd El@bjocll}ﬁléapts the reactive

”BEGh%ag@e ebill ir¢xaltun IfdilglaftMﬁtolﬁercaklﬁmam ommdmﬁbené iupon conjugatlon
di fferent species of materaﬁolubl E ymer, ar.e
att dersgenter-PIRASRBHED r SHteRlE 1KaCtHS ¥ Grepspics|iaglyde, dut are not

ag-: ﬁ g nﬁaoé@@/ﬁfdh%? Sa)valmw Ebr B Gk gﬂg% IO R)eBNBystems catalog

ment j uncti on to the spacer or to ‘oné or
b@003) pé ﬂﬂOHeCofp@ratsm (Yetsom&iasivhoBllane Mtosyerf B8-3diBhvisu 4-chome,

o subpda o o (1L AT o e, MO1EHER BeiehiRe (Rt p003) of

a@%ﬁ{apm t}éiﬁifc)s (4FYDWBYyep DeNaMhRsANE A@barhk B58@)] 08t example

I mer nay conprise a first peptide chain having a
PE@E atot dohitaivin, | the cfollowirgh dPECh ecagsoisndrepefei duefsivgiinin various

ACUPPREIER PRI e HRRrg AL THE AR diEGepkPED ALY
C HAEGRNAL)) HPRE-NAL, HEETRSPAhenPRESHA rrmm@mﬁlaesﬂer@r mPEG-
| ack a PEG 30 attachment Junctlon and said spacer

i f
PEoyblathisters, mBEGR TG 28PEGHByikdeD.ahRROSAEYT, beterodinstipnal PEGs

ARG RO Suiecb b ASTS: SRS BRRNITT2ERENS; guis-pC-

t NEABR PEET a891dtés00A ORLIFEG-NETHP PEG-PhdRphdlipids {2g VRAPEG-DSPE),
2004/101600 PCT/ US2004/014888 portion and a different

wardiiarmefl HiGs b therSUNRRYE S?’leédﬂ% g the yL series og glycerine-
ogQA[ ﬁqaé(?sd%étgra?ed r?;{ g%h&tﬂ ) Bos by ﬂ{ s @gﬂéﬁ‘ %8 Ghd ?I)l;’ of the

e peptide portion o
OSUDfBBlI&EWJ:t?meeﬁig PECHI (1(1cFPEﬁ:)1bg Sjgmmoeﬂlmﬁ@d hhe daﬁ:eiiyf BEGSs, p-NP-
PE ation of the receptor-hinding portion
SB%@!‘) reSKlstECé%t ia&qhygean?EG@ s%ﬁ?ﬁakgﬁg}sr e%{nlo\?&%Gthml‘PEGs
r re th )
%Page‘?ﬂﬁd > egéﬁnt in@FFf LShie dan%ﬂ?%(?@UéH ﬁydroxyl PEG

reactive resul t or mat i on
Cardbhylm' eatfoxglit dmhlpdridt wypeRPEGNjffugdbhdivedt BEGFIﬂlOSphOIIpId and

tor bi n rtion Ltable reactive .
(eF 6o andie Sole spgiveobbGs ?waafaesf by YEagstiieip e at for
2gtt?egﬁﬁ£ﬁéuﬁﬁlaﬁpﬁ@artloﬁ%§ ukdpet € Drug Delivery Systems

.,—A

Peptide Moiety

Any peptides derived from various animals including humans,
microorganisms or plants and those produced by genetic engineering and by synthesis
may be employed as the peptide moiety. Examples include peptides that bind to
EPO-R and peptides that bind to TPO-R.
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(2003) of NOF Corporation (Yebisu Garden Pl ace Tower,
20- 3 Ebi su 4-chone, 10 Shi buya-ku, Tokyo 150-6019) and

wo b@4NMoleecul ar Engi neering catal og (2003) of MeRUS2004/014888

Ther apeutics (490 Discovery Drive, Huntsville, Al abama
35806). For exanple and not limtation, the foI | ow ng

CEC PRI SHERLEL AR L A48 s e o
NEAE(PptidR is lepdPihaR (SWn)mo P& ol pm%lﬁ%AW&mE@OEBDQ and 25

mPEG-t h| oest er s, Doubl Esters, nPEG. BTC,

nPRECBGHd oSt prde G@é?@@“ﬁ SF‘iﬂr?chWH}O 3

( NH2- PEG- COOH Boc- PEG- NHS, Fnoc- PEG- NHS, NHS- PEG VS,

NHS- PEB ongmrytertpiembedipiont, dhe portide npopety f-fgjccted from peptides that

P e R L B Rl isGl i o e o, Ut o
gb JTB56Mes, 3385 cl alRESGS Q047 \‘/(H%Ighhm ar dh @G BPuly. N o8 erP6/40749
ot Dby, s s o ?%zw%é&ﬁndf&é%&“mﬁ o Johnson

Cﬁ{cpgf‘%}ﬁé@q’ub FNJ)\IFWdD (BES] 8 SB’:Jdu PRies Ol;@ll ded Ydj §mﬁ§~(-§5wmtosky,

acet a am Nno- mal ei m do-P
hyrckelg RS- PE&samai’mApphmtmm $E(Bl G@O@O/MQQa%)@lbd MEG 12 2003; U.S.

TRASIS L Koniapme SralHe! b Y85 RRG, nay 423008 and Us.

apgyy¥iormiAl b?ﬁéa@ioﬁ@%ﬁ&l‘ N& d0-H), 2 @6k Saag, byo3.hose
skilled inthe art for 25 théir particul ar

appl i Cgf éxﬁ)@h gef%ﬁ&gﬁnbgcﬁﬂtehfj ﬁlegff@g | naﬁﬁ@f%aﬁ’se&tléc@&isﬁom peptides

derive arious aninmals I n
rrwh[dhdﬁgdlm gsmbopqittanteseptors ¢"MBORPHr ddereichitiyg ereanales of such

BT BT Rp U e A iR SR R e BT, 506,362
SRUEERS, e gt e 1 TEhE (R ot  SE2546

MBjS6D. 15t 3855 56718, 280, 1166%1 Kb pd 865427 brenidaitishedfU. . Patent

oAerufEn S ot o AR o e B8Rk s g

nost preferably bet ween ahqut 12-18 am no aci ds,
one pr 5 @mer@a f&%@; FPérHePtlgﬁél%eébﬂ% @@0%?1@{19 Pmﬂd@ ot 10 to 40 or

B FATLAR PR e Botth B, RElRe PRI G TWos

l\b&ere ﬁpﬁ zﬁh;lﬁﬁ&ud B 186ﬁa186 by stamdard, cﬁﬁﬁeﬂbthbbvamgthm C; Xyis

/4074 tqQ W.gh . [ .:
RsB, a ot Waoks 5 Msh, e Xarla rierensgbly Rejetan My fay Sos of he 20
J g&ﬁ%@ﬂly coded L-amino acids; X71is D, B, I, L, or V; and Xz is C, which bind and

activate the erythropoietin receptor (EPO-R) or otherwise act as an EPO agonist.

In another embodiment, the peptide moiety is a monomeric peptide of 17 to
about 40 amino acids in length that comprise the core amino acid sequence
LYACHMGPITX;VCQPLR, where each amino acid is indicated by standard one
letter abbreviation; and X; is tryptophan (W), l-naphthylalanine (1l-nal), or 2-
naphthylalanine (2-nal).

In yet another embodiment, the peptide moiety comprises one or more TPO-R
binding peptides with sequence such as Ac-Ile-Glu-Gly-Pro-Thr-Leu-Arg-Gln-Nal(1)-
Leu-Ala-Ala-Arg-Sar, or Ac-Ile-Glu-Gly-Pro-Thr-Leu-Arg-Gln-Trp-Leu-Ala-Ala-
Arg-Sar.
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and Zivin; PCT Pub. No. WD 01/38342 to Balu; WO
01/91780 to Smth-Sw ntosky, et al.; US. Provisional

wWa\pEkilembd on Serial No. 60/479, 245 filed May 1PCT/RS184/014888

U.S. 10 Provisional Application Serial No. 60/469, 993
filed May 12, 20032 and U. S. Provisional Application

Seri al 4 I 2 t

e 2 BB R BB of 20 IR, 399 B e, and

fpmmrﬂﬁptbed@éen teol tohsizh anmhot m:ul wsﬂiﬁeapndqiendembcﬂﬁcmdsﬁom any
Non- | i ing exanp] es of such TPO-R

bpmller?@ %f‘élﬁfl?%]éfschﬁé Lodsine skls ofithe plgeseipomyri [samino acids, will
P 5

TR Sl SRRy GRS o AR gl e o
Se8meh1dShe saqueh@, G83yillDfed be %mndsd &ﬁaihlet Or bathdermini of the core

ggﬁ%gg@ég %g%gar;g Ubl shed tge pﬁbtbc%FOl 1@% elgi;] ﬁgftentlon also provides
Z%ﬁ&%&o&%eséﬂ%pﬁ@% HORRALIBARL and hepheptihacsBf ﬁl‘égoebﬁdes that

a nononeric peptide of 10 to 40 or  nore am no aci
r eddidl gesproperteolfFO-dhbindimgi ng t he sequence
X3XAXSEPX6TWK7X8 20 where each amino acid is
i ndi caSt—:ededagomd;ra(\ejg; B) ammol assids¢ of altdat\mnitﬁbd)mntimliamino acids,
C X4 i é ‘% or 3( é\'I Ivl d
| HeRaseR éwelrcy il stett pRolRRA Ao dridd ikl amino acids
g ! by 1 buitdble 85 t
?a@ﬁ& Eﬂsla?{% %ﬁcfé?%t% bt:ikﬁlg?giﬁlgﬁy %%fxgsl va%lgz sfoﬁlge uitable &8mponents
efortdongpoinds pﬁ thee]nEfiﬁI)b nm(eﬁﬁ’@l R)Exxamptﬁslxefrwcsavmtipndsamimo acids
EPO, agoni st not odi e epti noi et
i §ichido BheFg eob B oo Aamng > pridnelafifo AApdaprdline, O-
a ngt i's a -TeN WX 3.
o B O, R 878 R NP bjonine,
i nethyditistitliby, Shadaaylysioaenot-letitive, arboéher adiindar;, apmmgb Xkids and
| s tryptophan (W, 1-naphthylalanine (1-nal), or 2-

déi ani ne (2- naI) In yet another enbodi nent,

the petlde rmle nprises one or mpre TPO-R 30
bi ndi ng“ pgﬁgqr%g qilmeg@q thenpertidg gpoigties of the invention contain an

ﬁ@lﬁakf%;%a%ﬁg_ﬁ%gr}oﬁagaﬁﬁéén%@ﬁ@ st%}lllé fekidues of the core sequence.

AbBet &xeanfglet- G y- Pro- Thr - Leu- Arg- @ n-Tr p- Leu- Al a- Al a-
Arg-S ar. -14 WD 2004/ 101600 PCT/ US2004/ 014888

Accordi ng to sopre—embodiinent s of thi LYATHMGHITK,VCQROR
or nore, andYRCEMGPEBYYCRBERveenofwo to slix—aminolaci d
resi dues, independently selected fromany of the 20
geneti caI |y coded L-am no acids or the stereoisoneric
D-amino acids, will be coupled to either or both ends
of the core sequences descri bed above. For
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5 exanple, the sequence GO w Il often be appended to
either or both termni of the core sequences for ease

WO poogsrotehesi s of the peptides. The present i nvROL/USI004/014888

al so provides conjugates of these peptides and
derivatives and peptidom netics of the peptides that
rﬂ.ﬁé’nc @%OB%&H%«EﬁS;?fde PO R bi ndi ng. Stereoisoners

the twenty conventional am no
aC|ds

d
a, a- di B}%Q{? ‘?igmi)ﬁ]d ggﬁhgg&mfi?_ 2 rﬁypgpzlr%enrgmetles of the present

| 3 thtforait dim@Rd QF BEEoH&ERA V& frintdialersdt oligoaktdls may
al so be suitable conponents for conmpounds of the

present, ifherlibefimdaX AR §3phdc YNGRt HORAE RAREARRN may be
acids 1nclude, but are not' limted to: (3-alanine,

Sngmmedyzleélvamgn@le baom/@trwzwpdlnlsymm 0Bigstydase sealpgreof peptide

R S 5 R SR ARG P AR i

0}RB6mEIsThhPbe @MeRRindfly ‘Bﬁ)tﬁﬁ}ﬁtedl NTHERe dedtSlatddimonomers are then
preferred enbodi nents, the peptide noieties of the

i phigamdrized duhmquhafm witht pteapbiveding [£i8-.dpls a1 4:l deolspFatio at room

b etaqu\%ﬁaglértquﬁat %ﬁff&%ﬂ@%ﬁﬁmé %%ﬁ%ﬁﬁﬂzbed RPMI medium

LM@W)TMWMR OIn b variatidib o¥\ghig 0B LDMEM) biotinylated peptide

PCT/ US2004/ 014888, Dineric and O igoneric Peptides The

prenemesd MAhBe| oHeemerized o MSHBMIQR Sef 8% o5 of agrumber of

Y a d

hr%%%o?zﬁf}é%@ ilat] %rﬁ]ﬁ%l?l?@r{grrl S&glrbgg{ég E)erzg éHa antl b10t1n IgG from

eKididgamed &, Pdri‘}eLqﬂmmtoﬂes,ImnGNBsmngibn t]]n@)]l nvent | on may

be 5 oligonerized using the biotin/streptavidin

system Biotinylated anal ogs of peptide nononers may

be synt hesi zed by standard techni ques. For exanpl e,

t pgpgptide nononers may be C-ternminally

biotinyl ated. These biotinylated nononers are then

ol i gongy i p%@i%n@ érﬁﬁ ﬁltehtg n tﬂ% f_% §ad eRbRAMhAL Nod q]i%@ -invéltion are
a 4.1 nola i 0 roorﬁ Br ature 1 n phospha

bdfnﬁ@rzedi ngdbmneem FéBS&hmernt HEF%.EESedmu fone rl&ﬂceRl?Mleﬁyelehm lier (Lg)

CTROUAY 11 TS0 HHCRER b e ity SIS Bty optionally
Ol - ORI ﬁ%ﬂ oRY¥ o | agbﬂﬁ QHﬂcﬂ%ésrhnﬁ%tl%ﬁ&%}pgulﬁtlﬂfﬂé@%o&f or more

COMEr Cl a avai | e anti-bl otin anti bodi es )
gowadilahlet ca:rbomtammd g@hf rdower alkyl substituent. Preferably the linker Lg

comprises -NH-R-NH- wherein R is a lower (Cis) linear hydrocarbon substituted
with a functional group such as a carboxyl group or an amino group that enables
binding to another molecular moiety (e.g., as may be present on the surface of a solid
support). Most preferably the linker is a lysine residue or a lysine amide (a lysine
residue wherein the carboxyl group has been converted to an amide moiety -CONH,).
In preferred embodiments, the linker bridges the C-termini of two peptide monomers,

by simultaneous attachment to the C-terminal amino acid of each monomer.

For example, when the C-terminal linker Ly is a lysine amide the dimer may
be illustrated structurally as shown in Formula I, and summarized as shown in

Formula II:
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Kirkegaard & Perry Laboratories, Inc. (Wshington,
DC)]. 15 Linkers In preferred enbodi nents, the peptide

wormarersgo of the invention are dinerized by CPURUSIW4/014888

attachnent to at |east one |linker noiety. The |inker
(LK) noiety is preferably, although not necessarily,
a Cl_12 linking noi etyorRRfaironal 1y term nat egompdidzone
or two -NH |inkages and optionally substituted at one
or nore 20 avail able carbon atons with a | ower al kyl
substituent. Pref dfabhylthe-Niinker LK coryeriosedy
-NH-R-NH wherein Ris a |owg, (CL.6) |inear K-NH,
hydr ocar bon substituted i.th"a functi 0na|Mg{oﬁidlp/§UCh

as a carboxyl group or an no group that enabl es
bi ndi ng to anot her nol ecul acCHoi ety (e.g., as may be
present on the surface of Isolid support). Mbst

preferably the linker is a ?‘ysi ng resi due or a |lysine
am de (a | yMmen@b—+esi Wue—vde+@& n t he carboxyl group
has been converted to an am de no¥i&ty -CONH2). In
preferred enbodi nents, the |inker bridges the
Ctermini of two peptide nononers, by sinultaneous
attachnent to the C-term nal am no acid of each

gﬁf@gﬁﬁulaﬁo_erefé?ﬁge%&gs W& ddeE dohesmyiale’d g&hﬁﬁo lfolS and N!

ysine am de I mer ma be 1llustrate

S bdpissbhts @hd pitragersiiomnof 1sifels Brdrainb graupd Bhundiarcricatiuaisre can be
shown in 30 Formula Il: -16 WO 2004/101600 .
PETities29 (uentidaBbgs-amistental denpte Fopaptida bpundvibetirthe rpapd € amino

Mononer|., CH2 K- H2 no 21" HC ~z~~

VBRGNP Rt SPRTES I fendt RNy Bpipally eyiated

t BEptidet HOGRN 181 B Ofhe! ¥SiaNe’ & amirdMighshpdr 6BINysAE B [Ac-peptide,

represents the nitrogen atom of |ysiné' s a-am no

gdoulfide Bhes-dinider focdesipteuat Wrterngiaallihecetylated peptide bound to both the
o. and €amino groups of lysine with each peptide containing an intramolecular
disulfide loop, or [Ac-peptide, disulfide],Lys-spacer-PEG to denote an N-terminally
acetylated peptide bound to both the o and € amino groups of lysine with each peptide
containing an intramolecular disulfide loop and a spacer molecule forming a covalent

linkage between the C-termius of lysine and a PEG moiety.

Generally, although not necessarily, peptide dimers dimerized by a technique
other than formation of intermolecular disulfide bonds, will also contain one or more
disulfide bonds between cysteine residues of the peptide monomers. For example, the
two monomers may be cross-linked by one or more intermolecular disulfide bonds.
Preferably, the two monomers contain at least one intramolecular disulfide bond.
Most preferably, both monomers of a peptide dimer contain an intramolecular

disulfide bond, such that each monomer contains a cyclic group.

Peptide Modification

One can also modify the amino and/or carboxy termini of the peptide
compounds of the invention to produce other compounds of the invention. Amino

terminus modifications include methylation (i.e., -NHCH; or -N(CHzs),), acetylation
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5 witten as [peptide] 2Lys-am de to denote a peptide
bound to both the a and s am no groups of |ysine, or

W 2e4pepdd de] 2Lys-am de to denote an N-term naPCTUS2004/014888

acetylated peptide bound to both the a and s am no
groups of Iysine or [ Ac-peptide,

dedyrif SR Bt R R A b SR g Y ceti acid

% ‘B%ﬁo&fetlé x&a & &wl&tbas&fdﬂad@&)p hidlge @Qi’éh@ylﬂkﬁﬂrkﬁﬁyl (Cbz) group,
i ntranol ecular 10 disul fide |I'oop, or [Ac-peptide,

dirshibélide i ymireoprreinuPEGth @n)d é)ﬂmnkmgaﬁfONPtQ@mﬁlmag |aycarboxylate

N O L

'Patlﬁ 3aBdies aboa thei goif ccﬁglsluﬁg pfand],sarsp @eefoamaL elkyl eryl, and the

form ng a coval ent Ilnkag between the C-term us_ of
| llesi, eved sigvdlan grmEs. nHinecgh alse fegompargte agesHpingrhcifbat the N-terminus

ST SRR TR DB s

brendstrictdhk lcorfosiBatianb Bihe p&[ﬂﬁd@éoxﬁpﬁ@d th preffdriadicerhioniiments, the
bet ween cysteine residues of_ the i de nmong

oLl o s RO ALS e -
e{gi)atgd F&hgldrﬁ)la@&gl% cird (Zi&:{)' de bonds. Preferably,

east one i ntranol ecul ar

d| suI f d I\/bst ef erab 0 f .

pept i dg %P G%IHP ﬁﬁc?uotnls st uéig u gla %OQ%J Ei% d with a

boBbxafigd gfdilﬁtorq‘@ﬁﬂm OyRic 1eanhait e aarbyey tamgmup 1ntroduce
[

Pepti de Modification e can al so nodify the am no
asiticbiralc pasERRints. er PR capf ks ec}fﬁl%ié? ithe peeaﬁiﬁo G de ginvention, or

It}l%}\e%lh?fr;%/ gnt ' nar}rllglo p(%é%g&a?b ulg‘ErSlr(rlgl ﬁIl otfrtﬁ? 88%‘[1(16 so that

erm IC&IOﬂSIﬂC

Mkefryik ab it@thifdl atino oGSk yd Broupy tGI-cl&h%)lse @s&pyibﬂtty anproteases or
-17 WD 2004/ 101600 PCT/ US2004/ 148 8 gff@ E
atoetastrich dhel corfosmpiemn 96 the #gp aé fedtsmal geqpps of the

ag‘or%%gg%dg bPaE ?rc%s%sﬂﬁﬁ%%ﬁmn%&ﬁ gl dn‘id@%\ger aqlfyzl cjagm)de di(lower

etic i'ng a benzyl oxycarbonyl
galayd, lower aldogKhydyotih emdrdartmxy,ear[d thedowiet bstemgerivatives thereof,

blockin group. cqnt ai nj a ylate functionality
%&@%ﬁﬁﬁﬁc§@Vggﬁ? gﬁﬁ?ﬁﬁonallty defined by

R—-SOZ- where 5 Ris selected fromthe group

consi sﬂnﬁgca@freﬂlak‘?y |the @ﬁWaHYh@‘F“é%%ﬁ yide ‘é}aklw otk 20 gryetically

the ide chains, f¢

s BT YRS (AP S o o,

t hERtantdr@itl giréilp@ Qudtt iserlkylniwearikyl cgeliup,) 51, 6-.de dmaambered alkyl,
susceptibility to protecf(és or to restr

camidsr watdedaver alkHe apidsididevectsdhderer ¢ wi-yeﬁﬂgﬁrpéa carboxy and
egRodi, 1P g&ér n%%gfﬁtwég' fhBeBF, s With chﬁ }’15 ated.mEAbERE theterocyclic.

preferre an’N-term nal gyC|ne|s
In particular, proline analogues in which the ring size of the proline residue is

changed from 5 members to 4, 6, or 7 members can be employed. Cyclic groups can
be saturated or unsaturated, and if unsaturated, can be aromatic or non-aromatic.
Heterocyclic groups preferably contain one or more nitrogen, oxygen, and/or sulfur
heteroatoms. Examples of such groups include the furazanyl, furyl, imidazolidinyl,
imidazolyl, imidazolinyl, isothiazolyl, isoxazolyl, morpholinyl (e.g. morpholino),
oxazolyl, piperazinyl (e.g., 1-piperazinyl), piperidyl (e.g., 1-piperidyl, piperidino),
pyranyl, pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridyl,
pyrimidinyl, pyrrolidinyl (e.g., 1-pyrrolidinyl), pyrrolinyl, pyrrolyl, thiadiazolyl,
-18-
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10 acetylated to yield N-acetyl glycine (AcG . Carboxy
term nus nodifications include replacing the free acid

wWowaon/1e160€ ar boxam de group or form ng a cycli cPCHUSZN3/014888

at the carboxy termnus to introduce structura
constraints. One can also cyclize the peptides of the

. ' . d j e r
 BYERHL e, HRGRARIALS Get MAARAANGnPRAR BAL  These
t haemcydlmoﬁlwdmﬂmlsubmmed or witsabitimmtel. gvhnm a graup is substituted,
d Crease susce J¥|It roteases or [

) t .
SubHtBFIhEeR bf %B log Se ey o fubeUTRLPT Gpsastitoted

ggl%%ﬁ of the conpounds of the present invention
de anlde am de | ower al kyl, am de di (I ower

al kyl) Q dae 18 %E&}iz e@&ﬁﬁgr X o}?&%ﬁg E{Q&?ﬁ%e%y by %@sﬂﬂ&?ylation, and

| oner rivatl
phtaiéfrme&mﬁs (ad.| 3 dearitetiabHeulsakt &. (1900EBioch@Q JCPEE:24813262).
replace the naturally occurring side chains of the 20

genet i ¢t bypti®Naedas Mo nRati6S n{agraldgrve as structural models for
stereoi sonmeric D amno acids) with other side chains,

fmn—pemshgn@@pmdﬁ Witlo seiles aplogisahpatipiity. | Shese off fgil in the art
Cye% gmg? khalt% Vg%gtgeoftc}gc(h}no%\ﬁgg‘gleﬁ {Xg l??!)l% %fé%(}tﬁﬁ;%%l)&/%&%nds with

hﬂﬁrs@?ﬁ)é or%ﬁﬁ@:ﬁﬂés@édjbwlo@ﬁal amﬁi:tyas tier leﬁidapeptﬂiei ooapound, but with
t hereof, and wt

t
heoer dayrble. a%ylwnﬂlﬁarﬁhpclfﬂérwgb r‘i?Fl?q‘Fé tan%ﬂlkslaugg jtpility, and
S0 58 2 5 86 R HERE CopRaTYSE)

CRej)l begh alipesn.c2124b25Xat Thadee tbchniquess artoludet exgplacangl the peptide
unsaturated, can be aromatic .or _.ngn-aronatic. .

HeRsPERs cY it @rmE Rorgy SpRpaisdy of oRltosPYOTRHRS, Gimidgies carbamates,
2%&1&91 tdesOsetdfdhry ?ﬁlg{egr ﬂiﬁ&h lﬁﬁfn%ra@ﬁfsons Exanpl es

such groups |nc urazanyl fury ,

i m daz rﬂﬂe dﬂlPXAmer?éo dlﬁkﬁlﬁ?%?l rgghﬂew n@{p‘ﬁ(k nx%l)retles may be attached

i sot hi azol'y I'soxaz

mai R th i) PEGanEiEy| oy |11:. m#py Pestached/lo ie oge or more spacer moieties.
1- pi perazinyl), piperidyl (e.g., 1-piperidyl,

pi peridino), pyranyl, pyrazinyl, pyrazolidinyl,

pyrazolinyl, pyrazolyl, pyridazinyl, pyridyl,

PYLidL idiMly, pyrrolidinyl (e.g., 1-pyrrolidinyl),
py#_cg*’_‘%&l nyt, pyrrol yl, thiadiazolyl, -18 WD
2004/ 1%[6 éﬁ?z&ﬁéjeoﬁl%s%noh{% gz 11¥1L>r10t |3 e& zéb neinc peptide

thlonnrpho in e.g., I"onor pho : aﬁd

Thesdies et @Uta@}hy@ td the PBGI pRigANiDE slsamleﬁhioiaﬂy etﬁe @pacer moiety may
unsubstituted, Were a %r oup i s _substituted,
e

she st maieyt ortionalhe temiygted aYifYH- Hikggesn or O%Qﬁ gegups.  For
: eaagﬁélg %%%P?JCI‘ élﬂg%:)lto%vgf ?@%ﬁgg?fﬁée% lhg&ﬁ)cm%n GpBioRdIRPsubstituted
phvdpd m;dtmhalogr,ouprsdch as a carboxyl group or an amino group that enables
binding to another molecular moiety, or one or more glycine (G) residues, or amino
hexanoic acids (Ahx) such as 6-amino hexanoic acid; or lysine (K) residues or a
lysine amide (K-NH,, a lysine residue wherein the carboxyl group has been converted

to an amide moiety -CONH,).
In preferred embodiments, the spacer moiety has the following structure:
-NH-(CHa)o-[O-(CHz)ply-Os~(CH)e-Y -

wherein o, B, v, 6,and ¢ are each integers whose values are independently selected.
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ot her nmethods (e.g., as described in Huby, et al.

(1990) Biochem J. 268:249-262). The peptide noieties
wotooshelsdmvent i on may al so serve as struct ur al PODUSL084/014888

for non-peptidic conpounds with simlar biologica

activity. Those of skill in the art recognize that a

vari et f ' e available for constructing

conpou%lse&%gﬁ%ﬂ%%&@%gﬁgane or simlar desired

bi ol ogi cal activi a he Jl ead peptide conpound, but

with nore f%&%%‘&#%e’é@té%%éy than the lead with

respect to solubility, ility, and susceptibility

to hydrolysgésﬁﬁﬁm%?%gégég ?s [ See, Morgan and Gai nor

(1989) Ann. _Rep. Med. Che 24:243-252] . These

t echni ques £ HABELFepISicTAg t he peptide backbone

Wi th a backbone conposed of phosphonates, am dates,

car bamat es, S isi&oslil f onani des, secondary ami nes, and

N- et hyl ami no aci ds. The nononeric, dinmeric or

ol i gomeri ¢ pégun integanilety 840nand be attached directly

to the PEG nbiety or it may be attached to via one or

nor e spacer Ynpiehdér@$H or §pacer Moi ety 20 In enbodi nents

where the nononeric, dinmeric, or oligomeric peptide

NDi et i BSceiath Rlefriethtodinidies, BEQ mbeety>1i a a spacer
noi ety, the spacer noiety may be a noiety optionally

term ngf %W&l%rek%h%%dﬂent,q O O groups. For

exanpl e, the spacer” could be lower (Cl-12) linear
hydrocarbona LQnably substituted wth a functiona
group such as 'a carBoxyl group or an am no group that
enabl es 25 bLﬁgL g Hf anot her nol ecul ar noiety, or one
or nore glyéil —?Cfn esi dues, or amino hexanoic acids
(Ahx) such %§,6- m no hexanoi c acid; or lysine (K

resi dues or Ya®Mysine amide (K-NH2, a |ysine residue
wherei n the carboxyl group has been converted to an
ani de HoetheyprefooRpEmbofingisf er red enbodi nents, the
spacer noiety has the followng structure: 30

-NH (CH2) a y&-q€l2) p]y-0S-(CH2)E Y wherein a, (3, v,
,and s are each integers whose val ues are

I ndependent R ¢ eleestSednd - 19 WO 2004/ 101600

PCT/ US2004/ 014888 I n preferred enbodi nents, a is an
integer, 1 ys@. (3 is aninteger, 1 (3 <6; F, is
an integer, 1 s < 6;

In one embodiment,

a+e =25;and
Y is CO.

According to the invention, a water-soluble moiety (preferably PEG) is
attached to the NH terminus of the spacer. The water-soluble moiety may be attached
directly to the spacer or it may be attached indirectly, for example with an amide or
carbamate linkage. The peptide moiety is attached to the Y terminus of the spacer.
The spacer maybe attached to either the C-terminus or the N-terminus of the peptide.
Hence, in embodiments where the spacer is attached to the C-terminus of the peptide,
Y is NH. In embodiments where the spacer is attached to the N-terminus of the

peptide, Y is CO. In preferred embodiments, a spacer of the invention is attached to a
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5 8is0Oorl; yis an integer, 0 <y < 10; and Y is
either NHor CO In certain preferred enbodi nents, (3

WE24msn0 'Y > 1. I n one particularly preferredl/us2004/014888

enbodi nent, 10 a=R=8=2; y=6= 1; and YisNH In other
preferred enbodi ments, y=S=0; 15 2<_a+s :55; and Y

é%pﬁ%cdlhﬂ:r Q[ﬂ? g’mqhﬁ@f]hescnyec%)elowaiﬁ s erﬁ%t%@nt\(tﬂesspacer is

cor di he 1 nvention, a water-soluble noiety
(p@eiéfaetyalattaychRE@ the C-teattirashefdhe¢ tnkdrendietyt endrinissNGf In another

tcglggfgtgrts ;%Bdtgqggt \é\%%er ¢ grg}lfu | e rmll%tetg &%E?é‘@ﬁia a peptglge as part of a
'tﬂﬂﬁ cﬁsﬁdnt als%xtﬁagﬁji‘t%d\’ﬁelchv)a rtnacﬁatd&nwdlm@ﬁd BAd®t & CO and Y

age. p tide moiety i's attached to the Y
annsmuanmbbbhéwmp&méﬁakmﬁomheﬂﬁbadénwhh@ﬁﬁ attached
to either the C-termnus or the N-term nus of the
pept i gﬂae spieac enoitty ROt rimuisorukedriatd Hiee poptdy dius'mg peptide
attached to the Ctermnus of t eptide,. Yis
S ERB5AHRE SEETRIRe PEeT SB??S"C il 3 Kt ABIAY gobRad a second

I\ﬁr.}%@cgﬁ@af‘ gfouﬁf(e b8 chERlY YoupYor & Siinol gobp)ether Et%(ljes binding to

a“spacer of the invention i s attache
aanotiz0 mﬂeﬁﬂmmmﬁp@h@@iﬁaidsztﬂ@ﬂ/h¢14@88gatpfé goi the sohd support.
e hne i nker esc Re In_such
Lh% the R %5%% ¢ syniigsigid, Eiﬁt}’ PP A fige amino
C%‘B@ﬁ B SSdRd sé1EphdsO kRhnigRéLt Y, and Y is NH In
ot'her preferred enbodi ment, the spacer of the

| nventy on lof Akt gm ? 2 P&t bolRaidh otfu‘ﬁt:u@nal groups is first
st SPaS o

trifutmetiona al so" descri bed

ecvipttdrte e scflmlcbuidpoﬁ vm findd fivhetiSndlogromp. ahV}eem Edélntmj npdptlde is to

V\lgé ?yn(’aqeslzec?l to%q;ogl:dl}g Q(:I‘inﬁ(eri 1? ?1%1&9%avmg two dr more functional groups
capable of serving as initiation sites for peptide synthesis and an additional functional
group (e.g., a carboxyl group or an amino group) that enables binding to another
molecular moiety is conjugated to the spacer via the spacer’s second functional group
and the linker’s third functional group. Thereafter, two peptide monomers may be
synthesized directly onto the two reactive nitrogen groups of the linker Ly moiety in a
variation of the solid phase synthesis technique. For example, a solid support coupled
spacer with a free amine group may be reacted with a lysine linker via the linker’s

free carboxyl group.

In alternate embodiments where the peptide moiety is attached to a spacer
moiety, said spacer may be conjugated to the peptide after peptide synthesis. Such
conjugation may be achieved by methods well established in the art. In one
embodiment, the linker contains at least one functional group suitable for attachment
to the target functional group of the synthesized peptide. For example, a spacer with a
free amine group may be reacted with a peptide’s C-terminal carboxyl group. In
another example, a spacer with a free carboxyl group may be reacted with the free
amine group of a peptide’s N-terminus or of a lysine residue. In yet another example,
a spacer containing a free sulfhydryl group may be conjugated to a cysteine residue of

a peptide by oxidation to form a disulfide bond.
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The spacer noiety may be incorporated into the peptide
during peptide synthesis. For exanple, where a spacer

weoadreso a free am no group and a second f unkCT/ORZ04/014888

group (e.g., a carboxyl group or an am no group) that
enabl es bi ndi ng to another nolecular noiety, the
spacer may be conjugated to the solid support. 10
Thereafter, the peptide may be synthesized directly

to the .spacer's.free amno group by standard solid
Sﬁr“é‘g@a‘éeéli‘ff. 813388&10-%- a pr eferred enmbodi ment, a spacer
contai ning_two functjonal r&rOUﬁls first

u
t he som 9610%5 B%)re{:t ithe preseifl v Hlatgh&ﬂa?ceap%ag c%nws&lons of the
dLIRE P@QPHoﬁﬁieﬁspeEﬁde BSsedYduiRehde ke RPtidenaldondRions alleviated
1 nker LK noi et aving two or nore functl onal group
1<Er v@palbied oy ﬂ@e admmgstlatélon ritft sughi eompgisitions fiae ué@ &qsu emdlcated

theS|s and an_ ad i onal functi

AD8 g oigh s Bl Rt e SRS By oral
t;?dté&ﬁ%hﬁﬁtralﬁ@cﬁfaﬂ |11@t[rapé’ﬁtc@1%¥l {rSra®emjud ganag stlbcdtiitﬁsous 1I1_] ect1on)
Spacer via the spacer's second functional grou

t hanstipnmed (either hassiyelyurcasingnigntopheigpis OTﬁLfFBQPQr ion); %nsmucosal
ti,de nonpo YO

PR SuBSTEE, Tt R D ek oroaty Wikroau

| isérts? @nd Bdanabé oforailatedeirs alobshepli@se aymvpweate sfor each route of

techni que. For exanple, a solid supg@rt coypl

ed .
shpiaistigtion ol eeeralyi Cﬁ)@i}:@i;lgzaﬂew %vggpgta thlagnaceutlcal
I r
R0 gt MR o RSl bgeloal o
abihdched BRO-R)spadkr phmmze;byucaﬂ& chesqraaide Eyends, preservatives,

ORISR, S, BB AR a8 e
e&ﬁ\.?etﬂH §f]€ag*1du9 bufter %ﬁtentl @. tgo ”ﬁqseﬁ’@@ i BRI, pth}ﬂlak f)nfﬂqrand ionic

contains at | east one functional group swtab e
amttaxgﬂneatddmes mmh asaldg‘ergeﬂntsn end cmokibiliring rﬂg@ntSt (veg., Tween 80,

ﬁ ﬁ?tf%l : %8? o pt aBgSr réx g?pealigW{c Sa%acg e ﬁ?t}fv‘ a metabisulfite),
C% feS& iRk (88, kl%ﬁérs&lr Byl laltohal) ahé %H@%g’iﬁiiﬂsﬁancés (e % lactose,

acer wwth a free carboxyl group may be reacted wt
t tenhital)y BOorpmiation gxfdbp matexaa pléb?t paréicalatq p@pﬁﬁaﬁa@s ef polymeric

i ne eS|du x c
Cf)cfﬂl%(?% fg® f?SeQOEV&%Hﬁy }}&chohg gtgn J uggrﬁg fiPosomes.
t Pryfuforsé abidam. d)eélséllﬁ wed. @@ﬁm&ﬁsmbnﬁmaifaﬁqﬂﬂéndemhe physical

fofma disulfide bond. -21 WO 2004/101600

PeFeUSRbDMY, 0B8R N wwarrﬁlﬁ@@utané aptecdnigodhq iclsarance of the present
Sﬁrg)&%ﬁggmf Hgﬁ%ug’on‘p ge t Sﬁ@%ﬂfﬁ%@%@@ﬁ’h%aceu‘md Sciences, 18th Ed
(1990, Mack Publishing Co., Easton, PA 18042) pages 1435-1712 which are herein

incorporated by reference. The compositions may be prepared in liquid form, or may

be in dried powder (e.g., lyophilized) form.

Oral Delivery

Contemplated for use herein are oral solid dosage forms, which are described
generally in Remington's Pharmaceutical Sciences, 18th Ed. 1990 (Mack Publishing
Co. Easton PA 18042) at Chapter 89, which is herein incorporated by reference.

Solid dosage forms include tablets, capsules, pills, troches or lozenges, cachets,
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above PEG nodified peptide based conpounds are
provided. Conditions alleviated 5 or nodul ated by the

w@adimundsoer ati on of such conpositions include tPOBES2004/014888

i ndi cat ed above. Such pharmaceutical conpositions may

be for adm ni stration by oral,

RANEAL S6RkL a0, | ol RO Sm
RS, PoR bl AEHEEY, iz HREAREY bl 8RGhoia GREAMRIRI Sy be
nasé ity Bryhuldte tl&l p’rgsanbcﬁmpmiﬁrcﬁls i(8s, <ﬁasr eedampﬂfr @pcotpmmdan)crOSpheres

transnucosal t

R AL hE S B s
l a

BESGB0IPd AL SIBNCHSY Vaigapete 5. 1. rarn N
0e0E3,556). Q@Kﬂpﬁﬂlpﬁmd eﬂp«bs,mbﬂmeohdndasaga ﬁmnarfer the therapeutlc is given

osRrag ko bR S raEt et b7 ShSpb el Y G Rhodes

b@ﬁkﬂatérol ERP7R) herdh m:opmate@%? la‘éifei?émlcb Y 12 ¢eephiableeformulation will

| uents, preservatives, ubilizers, emulsifiers,
amiphlda rhhesEB@cR egomigimeptides. (osghamisdpwerificd fermnherrgd and inert

15 dllu yarkous buf f er

el P YRR SR kT g rts
Sé&qhe B&l&@éﬁly@h%ﬁb@nﬁf&aﬁﬂtli@iﬂtd:szihélg agents (e.g.,

Tween 80, Pol ysorbate 80), anti-oxidants (e.g.

ascor bjgoa %Hten@@ﬂédl Mot Ngdcatlietdth f bieiquiddr &8sy afoirtn@Sfor oral
(e.g., Thinersol, benzyl al cohol) and qbuI Ki ng
sadsinistration, ( emgludlﬂgacplmmaceumamlhr t @kgeptabie oﬁp@lﬂ%@ﬂson solutions,

of the.,material |nto t i cul at arat on

pBEheRsiqns. 2pdc ’n‘ﬁ u]@ﬁy a%ongaéll[‘)y‘i’e[a%]il b 3%1‘1?5 including inert
P@eatsy %@Jdvﬁnt@%héh a8 Wettin@l adeffs) emuBOFBIFESnd suspbmliiagents; and
acid may al so be used. Such conpositions may influence

t $recgpinyieg, dhvoring, ané perfiminig|agents- rate of in vivo

rel ease, and rate of in vivo clearance of the present

pr ot ei Whe greptides meat beecshenﬂml,y eogifiedReeri thgt omalsdelivery of the
Phar maceut i %%I Sci e

OBIRRRE At aciof. LERSIMA 18 GAsiviosh T oBS foptsmplated is the

Wtk £ehnRh €0 MR 1&sNordombiBH0o R edrBsbriRit mefeetlengels, \'ﬂi@e said moiety
conpositions may be prepared in liquid form or

bperrmtscﬂa) ethilpitioo ef pfetee]ysis;| a}uglptfh) |qpyaécg)1mfoo‘qhmbl®daptream from the

Del

R R R R —
R HehOEnSs E’Iﬂﬁﬁﬂlﬂ?&@é‘ﬁﬂ ¢atul&ede AGRSin ﬂcﬁtﬂi‘od&d AiQB@ussed above,
(Mack Publ i shi n% . Easton PA 18042) at Chapter

whEGylation He rae preterredoshsarieal eaodificationefos rig)@rmaoggpq:aé usage Other

g}?l%ilal%@glftllgag gnsayl:lgeghs%g 1nél§<§% f"fﬂ?}’%ﬁ%ﬁ%ﬁ é:8§61gnln%rs & é?ﬁ}lf'lgﬁe glycol

Pﬁﬂ b@%@ﬂ:ﬁé @iABB8 &artpRyheths] catules dextian, polavinyeacohol, polyvinyl
I posomal or proteinoid encapsul ation nmay be
yrrohdone polyproline, poly-1,3-dioxolane and poly-1,3,6-ticxocane [see, e.g.,

Abuchowski and Davis (1981) "Soluble Polymer-Enzyme Adducts,” in Enzymes as
Drugs. Hocenberg and Roberts, eds. (Wiley-Interscience: New York, NY) pp. 367-
383; and Newmark, et al. (1982) J. Appl. Biochem. 4:185-189].

For oral formulations, the location of release may be the stomach, the small
intestine (the duodenum, the jejunem, or the ileum), or the large intestine. One skilled
in the art has available formulations which will not dissolve in the stomach, yet will
release the material in the duodenum or elsewhere in the intestine. Preferably, the

release will avoid the deleterious effects of the stomach environment, either by
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used to fornulate the present conpositions (as, for
exanpl e, proteinoid mcrospheres reported in U S

w@aienoiehib. 4, 925, 673). Li posormal encapsul at i oPCTHS2004014888

used and the |iposones nay be derivatized with

various polyners (e.g., U S. Patent No. 5 5,013, 556).
(AFSRLL B RS iRTaP R A0l e 99p08 el (e
Phajona eeistdraschieiviredmbnt, SicB.as Bathleéntesiing. C. T.  Rhodes

Chapter 10, 1979, herein incorporated by reference. In

gener ate chiife ffoll uttat iredistivicke|a cdafigl Utetni@biPte R least pH 5.0 is
agoni st peptides (or chemcally nodified forns

t pfsensisl.) Faaaplaseatithe mpege @Qm@mﬂslnﬁﬂule&reéllenwhﬁbare used as enteric

r e(ratnﬁéé a?go&gl?iééﬁg ‘%)l o gﬁ&?@ﬁ%e cti e te?ﬁggyll%eﬂtnﬁ%enulose

i plitasitien@IPMCBY KRMIGRTH0,aHBBITR065 ulscﬂy‘i’layleacmteae @hthiabts (PVAP),

oREAGE EQVPCARNS o Bt oARPIIRE (CATDBTGAG: 1. Budragit s,
SM&?&? NPhesd %g%% beMdkg ET ABYedGfsal n ot her

conponents I'nclu ert uents; adj uvant s such

25 e 08050 R s 0412 %S,ps%a%mb?e@se%ch aze not

and enin [Favoriig, um n

Theernae@tfod ?ﬁot&m&bnb@aﬁ{se hec atlomacm) dr }ﬁls edn Slﬁcliul‘iatsu garadoatings, or
delivery of the derivative is efficaci ou? General.ly,
t pratispe Hiidh makeltls Bhlet spslEdintRYAVIoNRt cGapRlqsygay consist'of a hard

BSOS Sy ) e T 8 R i s

i poft pélhfio shedlf mpy bt @odd/ STlse s}&ﬂdnz(tbt)ahqftcakleaté cdudd ibh ehick starch or
bl ood stream from t hﬁ 2 st omach ag)&ﬁest i ne.
dedFT edibics PG | ek Blse 197AngRremilec ARty .Walaiﬁt infgrates, moist

??%%@‘H&%@é&m%%2032§e'd”3[,§326 "PEGy ation (s a
prefer ﬁ‘ﬁgﬂng :BSHZ: C(?& d&@b{ttga&fno Be ﬁEluﬁQ@rlﬁa%%ugdrﬁﬁllaﬁon as fine

usage. et1es t may be used 1 nc

pﬁﬂtﬂ)ﬁaﬁﬂi@la@és}/moﬂhe fompof grabuks @fr pelléty lo€ partgley/ siot ab@ndmm. The
car boxynet hyl cel | ul ose,

S[@%li%ﬁ C%I %‘gﬁaﬁtenﬁlofoy\ﬂaﬁw le 2dmyystration aﬁo Be s a powder,
ng%twl?%#@-%ﬁeggo%gghe vdh Q¥ Pelb?e@se "Pﬁl%g eﬁa eutlcs could be 8regared by

see and
( ¢98pessiG@al ubl e Pol yrer - Enzyrre Adducts i n Enzynes as
Drugs. Hocenberg and Roberts, eds.

(W1 ey Colr&its Ghe/e Slayvdiehy Xg’éﬂts nMY) algp be I6dlud@B3 Foprgample, the
Newmar k, et al. (1982) J. g Bi ochem 4 185-189]

Foeptisiealor fdsrivativd)i max, bet Framulsgest (SRS PYI1pRsemeeRy Wisrosphere
:Eﬁc glﬁ% ﬁ,]al{ocf; %]%f%in%llther ﬁ%oon'tﬂe%s t\x}l n (atnh %df%pgﬁe% such as a

eJune , the l'arge inte

Ordrigdehiel ®dverhge ¢dntaining chidsants/aid ﬁ?ebfloﬁng agentd.at i ons
which will not dissolve in the stomach, yet wll

r el eas @nk ifayBIRE o lindréast fig: %1@1@1@ rvmh@pelﬁi@emh @efvative) with an
the intestine. Preferably, the
inert material. These diluents could include carbohydrates, especially mannitol,
o-lactose, anhydrous lactose, cellulose, sucrose, modified dextrans and starch.
Certain inorganic salts may be also be used as fillers including calcium triphosphate,
magnesium carbonate and sodium chloride. Some commercially available diluents

are Fast-Flo, Emdex, STA-Rx 1500, Emcompress and Avicell.

Disintegrants may be included in the formulation of the therapeutic into a solid

dosage form. Materials used as disintegrates include but are not limited to starch,
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release will avoid the deleterious effects of the
stomach environnment, either by -23 WO 2004/101600

wEOMWEs04/ 014888 protection of the pepti de POT/US2004/014888

derivative) or by release of the peptide (or
derivative) beyond the stomach environment, such as

| Achiif éj feCctinhtlEre aTQhﬁﬁt%F'faﬁefggite'dp%@?fag&g E;Sﬁbt%anﬁ&}lém starch

coat I ng I nper meable to a essentia
Exlgogibtes Mbbﬂme msochumo nradboxiymetityldetigloseli entramyloptctay esodium

used ase teric oatin re cell Ioeacetate
el (S HHE @fﬂ&gf PR PSR Py PRy SeLBIOPE) Bawral sponge and

PR RtBay AIPHERed HWSlngEraﬁP YLy Qg’o b@ﬁ{sﬁwb[yéatlomc exchange
acetate phthal ate (PVAP) udragi't L30D, Aquateric,

cesingl Gewdereéigaime nrmtlbmhwdeas (d@hmsgramlsdmdgts birders. and can include
Eudr d_Sh Th |
iiediewhs B o 0oy R rCEbeReie g B podivm salt

aérgglsg@séﬁp@ @8intcgfinel s, which are not 10 intended
for protection agai nst the stomach. This can include

sugar B%Eﬂsriﬂ%» bé’ﬁsedQQ % drtﬁé %id&%ﬁ&&ﬁraﬁb@) a{%ﬁ{ %’gether to form

easier to swal psu consi st of ‘a
shbhid t@blat@chmc@mlb anaterjal$ dilondaitunaé pyoduftsdiugh as acacia, tragacanth,

t herapeytic .(i. owder for | i d fornms t
GRRAR R st ApeBeteh med cehiiors MRSy Pt filose (EC) and
CaehSLyncaRl! dcdiRidde C'(CMC@}V ch opolyQfyer ﬁ%&&lcﬁn@ap&'VP) and
For pi'lls,” | ozenges, | déd tabl ets or

t lnycwmvtwhnﬁfbylsceﬂulcse HEM Ggeauét hmhd:welssed am alyeheléeshlutions to

The r derivati e) can be included in the
FW@F’% ﬁ%%epgﬁr HV%Y 1particu| ates in the form of
s of parti.cle, size ahout  1lmm

r anul or.
? ol S8 BB Rop el BT B IRURIns AN Rk e} e paptide (or
N }?@ & sﬁclﬁﬁ eseng thé St fatfe ”Mo@fs@edhmrﬂﬁﬁts may be

or even as her apeutics cou
pusep s edlaygr b@@eﬁoﬁmmlde rfor @ri\catlacl)t sndathe/ die wall, and these can

ring agents. al sa be. ..n ded. For exa
eIt b 357 i o Ste 851 BT BE s riins R T piom satts,
?r)étrkﬂlnﬁwﬂﬁeﬁé (PTEE)O HRORY Sara @MC IBSIABIE 10919) ar@N@atdde NSoluble
further contalned within an edible pfoduct, such as a

r blbmczg]éer mepdlsh émsrsa@ sudfoar seidiion @atwil wilfate snagnesium lauryl sulfate,

vty 1Bfe ERES o8 oS e ERE gt oeftbanas bR Sid ftp.
reneni Glidaple Attty HPkve S e PRBRiss oLl e dets formulation
cald 44 8 CreartMideeht dﬁﬂﬂé fcbﬁlgrégﬁéﬁr t B8 dadﬁé@r Chhe %hdants may

Certain inorgahic salts may be also be used as filTers
i mchude staghctalos pyrogenic phiss phdhpdrated silicoaluminate.

To aid dissolution of the peptide (or derivative) into the aqueous environment
a surfactant might be added as a wetting agent. Surfactants may include anionic
detergents such- as sodium lauryl sulfate, dioctyl sodium sulfosuccinate and dioctyl
sodium sulfonate. Cationic detergents might be used and could include benzalkonium
chloride or benzethomium chloride. The list of potential nonionic detergents that
could be included in the formulation as surfactants are lauromacrogol 400, polyoxyl
40 stearate, polyoxyethylene hydrogenated castor oil 10, 50 and 60, glycerol

monostearate, polysorbate 40, 60, 65 and 80, sucrose fatty acid ester, methyl cellulose
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granu

magnesi um car bonat e and sodi um chl ori de. Sone
comercially available diluents 30 are Fast-Fl o,

wEwes168TA- Rx 1500, Entonpress and Avicell. PCT/US2004/014888

D sintegrants may be included in the fornul ati on of
the therapeutic into a solid dosage form Materials

S oo Bl BEHE ThREal Rt eBUB AP Bicpphh ot Rutaion of

ithe protdin gr ey atioeraithes iahine dic 8§ ahdguenin diffsrent retiost ar ch,
Expl otab. Sodi um starch glycolate, Anberlite, sodium
car boxyggtites! wiikh pbrRagally bﬁlfaﬁ%/ hplﬁE@ bf the mpdielfor derivative) are

al gi nate, gelatin, orange e acid car oxyne hyI
der ingtaseethe fait s algig ﬁ@'é EW&GIC P Céfi

used. The disintegrants may al so be |nsoluble catlonlc
exchan@entt®lieé snehigse D@ﬁdﬁm@@laggms mmy bpedegiyableas The peptide (or

p‘fi&\%& %ear aﬁlﬁébe slﬂ‘écﬁp%rg eélgl f aanF v% ]g%lis release by either

Ahﬁhﬂbﬁ oﬁféh@iuﬁ’@ﬂmbﬁaﬁns‘iﬁ&j kleMogaist SIchl@ de gaﬁratﬁgfmﬁma& may also
di sintegrants. Binders may be used to hold the peptide

(tr ingerpovaded ¥y thy é’ﬁmmﬂ@tgcéx hSPMeoe i GRoRIEA A BiNcep delayed

arg%gf,e ectijc? aé‘gngt%l%i #giams ffél & arrgc djlte élscp lqu Im%t%ﬂ%s&fson the Oros
| thetapél@icTeyststh @akd Waapg, ¢MCyhe elrrﬁyhs caklostddr 4 E€nipermeable

and carbox nmet hyl cel | ul ose Pal yvi
pyembrang dw@cl{ Pll@\)vs arpder ma?ts&%#p spsh ghwty Epyely p single small

QEFMT%éﬁgq%gmﬁgﬁJ% tused in alcoholic solutions to

e pepti e “(or derivative). An

antifrjction e be inc

f or mul gﬁ Bﬁo'%?ngf %éayp%%{l%/ege%f e ko%gl%glgro |Hv a'!tihl%\slee)mct1 Wle a variety of
PIBYMARVhiSH b&ilid B aphiiednif atcbetifgopamu | THel peptide @¢ dSﬁvatlve) could also

Lubricants may be used as a | ayer between the pep

i de
(hf.r glﬁgnt in/a filoy g()atgi@bqu andjthe rwgplpals Hed ipplais éns;gzg}qe are d1v1ded nto
ﬁﬁgg byt f?irste C kbﬂéntt&ﬂ: {ngtenﬁfseae?ld' ificiagé thena! dfliifdge, ethyl

neS|un1a cium sa

p@ﬂlh‘ll(ﬁb I afyitoaneyhceiulesd, Pifetylhydrepy-ethylacellilose, hydroxypropyl
%et abl e 0i |5 and waxes. Sol ubI e lubri cag % ?I SO
Tulosg, s Owrw&mﬁﬁhﬂa&eﬁ}l 08¢ fsefBm ngeReXy-giFthy! cellulose,

e I

S A 8-Sl s v

t materiaisghit aremmnwenlyh:etefd afiphfiratipecidi es of the drug

during forrmulation and to aid rearrangenent during

conpr eashxofMatbtiall enightdetusedhe pedviidtathie Dptimym fihalcodidng. Film

starch, talc, pyrogenic silica and hydrated

seqatisg anainbe ateed DYt #1 A Pgn £aler OF é}haé¥UIiilﬁ%1 peher §¥ cogipression

deg#ﬁgtlve) into the aqueous environment 25 a

sur tant m ght be added as a wetting agent.
Surfactants may i nclude anionic

Parenteral delivery

Preparations according to this invention for parenteral administration include
sterile aqueous or non-aqueous solutions, suspensions, or emulsions. Examples of
non-aqueous solvents or vehicles are propylene glycol, polyethylene glycol, vegetable
oils, such as olive oil and corn oil, gelatin, and injectable organic esters such as ethyl
oleate. Such dosage forms may also contain adjuvants such as preserving, wetting,
emulsifying, and dispersing agents. They may be sterilized by, for example, filtration

through a bacteria retaining filter, by incorporating sterilizing agents into the
-26-



detergents such, as sodiumlauryl sulfate, dioctyl
sodi um sul fosucci nate and dioctyl sodium sul fonate.
w@2ai0400600 det ergents m ght be used and coul d i PCT/US04/014888

benzal koni um chl ori de or benzet hom um chl oride. The

list of potential nonionic detergents that could be

RS byl P GlREE Yo 1 BERENS RE Compositins. They

Rﬁhwtmmtrhaﬁlﬁmln’e& dsing stertecelateq ©r someiothet @ten&(lnm’@bmnedmm
ycerol _nonostearate, polysorbate 40, 60, 65 and 80,

éﬁ%@%%%dﬂﬁﬁﬁyeﬁﬁid ester, methyl cellulose -25 WD

2004/ 101600 PCT/ US2004/ 014888 ~ and car boxynet hyl

cellul ose. These surfactants could be present in the

formul ation of the protein or derivative either alone

oRecad oa vagixtlnaiveny di fferent ratios. Additives which

potentially enhance uptake of the peptide (or

deri va@@mpc)mme fof mectal ns vagiod adneniagtion @e |pd<st"embé/l wpposﬂorles

acid, linoleic. acid.and grnolenl aci d

&)
rwhigh maysogiais, i additien 9 fae &yegg sfRge, %;gentsrﬁléc% as cocoa butter
P&Py E\‘iiﬁaat r§q \\?\ﬁi{ SHhposRionS GHt ﬁasﬁ? ok @ﬁ&[@@ﬁﬁ&(ﬁﬂuﬁdﬂﬁaﬁoﬁ&re also

i nert pern1ts rel ease by either

dprtparsd enthataniedchcipignireeéibkiconsin thegrt, gunms. Slow y
degenerating matrices nmay al so be incorporated into
the forrmulation. Sone enteric coatings al so have a

del ayed release effect. Another formof a controlled
rel ease is by a nethod based on the Oros 10

t herapeutic system (Al za Corp.), i.e. the drug is

encl osed in a seni perneabl e nenbrane which all ows
water to enter and push drug out through a single
smal |  opening due to osnotic effects. OQther coatings
may be used for the fornulation. These include a
variety of sugars which could be applied in a coating
pan. The peptide (or derivative) could also 15 be
given in a filmcoated tablet and the materials used
in this instance are divided into 2 groups. The first
are the nonenteric materials and include nethyl

cellul ose, ethyl «cellul ose, hydroxyethyl cellul ose,
met hyl hydr oxy-et hyl cellul ose, hydroxypropyl

cel l ul ose, hydroxypropyl-nethyl cellul ose, sodium

car boxy-nmet hyl cellul ose, providone and the

pol yet hyl ene gl ycols. The second group consists of the
enteric 20 materials that are commonly esters of
phthalic acid. A mx of nmaterials m ght be used to
provide the optimumfilmcoating. Film coating nmay be
carried out in a pan coater or in a fluidized bed or
by conpression coating.
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25 Parenteral delivery Preparations according to this
i nvention for parenteral adm nistration include

W@ t@rilbwso@gueous or non-aqueous sol uti ons, SUSPENERINE(14888

or emul sions. Exanples of non-aqueous solvents or
vehicles are propylene glycol, polyethylene glycol,

1?[; lg) such as olive oil and corn oil,
gelatin; an nJ ectabl e organl c esters such as et hyl

30 ole s§ %% gﬂ?e aggre{ é)urﬁﬁé?a?’&sgelﬁf%&naﬂfnt EPO—R agonist

adj uva r egervih

apeptidbs e det ngivag eitiéof). Thieypdptivle lier drivativd)Ze delb%recf forthe lungs
exanple, filtration through a bacterl areta

f ol 2 mpmmg) wihile é‘?}ﬁé‘l‘l&@%a‘é@?w i2Fi05$ thg %t@e’e?ﬁlgleilﬂtlgm@g@ the blood
- a7 93?[ dieQ%: E-IobBPORHMAIAHER R KOIRRTISES D, AR, er al

¢onpo |t|ons y heating t
c@deposint.ijo Bhamil’daelytlcscﬁénl 34}t i5ld (Immrrﬂmlafaaeimstb @Iraqsetnq al. (1989) J.

R SR LT A GBI S, «
QNP EPTP SRR, 15 P20 0Ly it

cant(a9gn) J.nCHAdIiviesn 8401 1B 1361 (o E—pS@tblﬁh@)C @swein, et al. (1990)
exci pi ents such as cocoa butter or_a suppository wax.
Comgressilizridens dfoProteisal Rrocesdbigsnglialymnesivm sa Rqspigatory Drug

AR SR S AR SISt «

BONAI ImrehdlY e4§:3482 84830 (Ih@fRtoate gnd @ireondcdosis factor «); and
pul nonary del i ver% of the EPOR a?onl st peptides (or
derS. \Bat.i Nes5 28468019 Plermeetpdpfgr@@l qayte aeleny stimplgfing factor). A

PP B8 bphaiod 267 ool REFREy ) 45sl 00 it Bitct i

biaegh&l at.eapPat[ Nees 481,869 toAWbes, eral. al . (1990)
Phar maceut i cal Research 7:565- 569; Adjei, et al.

(1990) chifempiateRéH HERCIAUNE ac@r%e Jo%&hib%véﬂtﬁiﬁpﬁl@' 4 &8de range of

acetate); Braquet, et al. (1989) J. Cardiovascul ar
Ptmaqchmm@l odpyices ( desiSied 143- pnmxc(r@md odeﬁlefbli'yh -of) therapishtie dproducts,

SICEL N TN i .
qill Rdf vlflmﬂ‘i‘%fre Etilhd 46-tAdstOskilfed PR RitNASEhe spBUMRE xamples of

et al. (1990) 10 "Aerosolization of Proteins'
mmg@iqﬁ]gsawlawn@qygc;eg rAugAb1REp ithea Peroficomod gth1s invention are the

Ultravent nebulizer (Mallinckrodt Inc., St. Louis, MO); the Acorn II nebulizer
(Marquest Medical Products, Englewood, CO); the Ventolin metered dose inhaler
(Glaxo Inc., Research Triangle Park, NC); and the Spinhaler powder inhaler (Fisons
Corp., Bedford, MA).

All such devices require the use of formulations suitable for the dispensing of
peptide (or derivative). Typically, each formulation is specific to the type of device
employed and may involve the use of an appropriate propellant material, in addition
to the usual diluents, adjuvants and/or carriers useful in therapy. Also, the use of
liposomes, microcapsules or microspheres, inclusion complexes, or other types of
carriers is contemplated. Chemically modified peptides may also be prepared in
different formulations depending on the type of chemical modification or the type of

device employed.
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Delivery Il Keystone, Colorado (reconbinant human
grow h hornone); Debs, et al. (1988) J. |munol.

wade13d62e 3488 (interferon-y and tunor necr osi BCT/H81004/014888

a); and U.S. Pat. No. 5,284,656 to Platz, et al.

(granul ocyte colony stinulating factor). A nethod and
conposg L. f i e r r .
CouT o byl BAUADIS S ekt g, i wvsonc, il
Sypkallp 66mprisd/\pemideetor aleriv@or) eligsblveé dn fwateugeaiconcdngration of
practice of this . pvenfion.are a.wde ra of .
OB AP area,?@@gf;a@gﬁgg G RSP LA Py SIBFe o Te pmulation
t BE% ARQUIN:R1dBT PRUEES and IaNGldpi B8R Ul N OFor| prBicie GtabRization and
nebul’i zer's, netered dose inhalers, and powder '

i epalbtors of asirlotiof prekiued). aldefrabilizar frpulatios emek | dlscegontain a

in the art. Sonme specific examles of 20 comrerci.ally..
SIOPB doETREL ST SUEY| BPe el ol BOR L i pdbtice (or
| RALTHRade biyomidhtibrayEné sslehed inzlormiplyRhd hdredolodt

Inc., St. Louis, MJ; the Acorn Il nebulizer

(Mar qUES L MRbE gl*or RiRQAWGhSa EBGIAWRRE, infhds dMRe will generally
Ventolin nmetered dose inhaler (daxo Inc., Research )
Tednamiye e Bk divide)d, pewiir thigaiBpigtha lpeptideoiad derivathvs) suspended in
(Fison Corp., Bedford, .MA). Al | ch_devi ces .
gL e e B $iof R o TS PPRAFE P bty conventional
dinsREAST BYpRfyed PaBE | dis ( Purptel Vaddhveds By pélatdfMorocarbon, a
each fornupatlon is specific to the type of device )
elysiroshéetofineroparhoi.nva| hpdrofleorgsabert, am spphpperaben, including

propel | ant erial, ,in additio to t.

airebEre Ebrerifhate: Snidpliibiorfat” oo quomegol, and
Al $0,2-thelusBe@ine, | bpeaBRiationd aheeaNsubeisabdd surfactants include
m cr ospheres, inclusion conpl exes, or other types of

3gprbitany triglestej and sey keithiar &eic apidmayalsqbepfilias @ surfactant.
peptides may al so be prepared in different _ )

f or mul Bernoraticse fen dispensimg fioe aygwavdst ietederi deviice will comprise a

di.fication or the type.of vi ce .empl.oyed. . - 28 .
g S A AT I R
f QIS Eagtint, hsudh AP Uckds8! sorBitbliciosd, & mhitels @Niagounts which
will typically conprise peptide (or derivative) _
dfesditate dispersaliof the pervder diont Bist deaideon gofS0 whYi by, weight of the

2By 4L LR R A BTty povt

apaiticulste TBhE vitlOA at@a@ parficle spe@ifeéss thirab) hird €1 microns), most
and 5 reqgul ation of osnotic, pressure). The nebulizer

f prefauatdy Drtorpayma faroned wiiastivealeliveny fia dieghstal 08gr educe

or prevent surface induced aggregation of the peptide

(or derivative) caused by atom zation of the solution

in formng the aerosol.

Nasal Delivery ‘

Nasal delivery of the EPO-R agonist peptides (or derivatives) is also
contemplated. Nasal delivery allows the passage of the peptide to the blood stream
directly after administering the therapeutic product to the nose, without the necessity
for deposition of the product in the lung. Formulations for nasal delivery include

those with dextran or cyclodextran.
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Formul ati ons for use with a netered-dose inhaler
device wll generally conprise a finely divided

w@owdaniee®nt ai ni ng the peptide (or derivative)PCT/US2004/014888

suspended in 10 a propellant with the aid of a
surfactant. The propellant may be any conventi onal

i | enployed for this purpose, such as a
I:%S Jlgoéfal uor ocar bon, a hydr ochl or of | uor ocar bon,

hydr of | uor b droca bon, udj

t ¥| chl‘ofof u8iC ﬁl& Rah éd% &lxglﬁ%l?‘ Sdi 4 f%rrtnlger Jﬁlg%g are conducted,
dinedHnation Qi afetiregirdanodpprapidte dosade lekeld-fortre@idetDoOvarious
et hane, or conbi natl ons thereof. Suitable surfactants

i geifes ImSvaKUB] RaIE 281 e eordinars lillefl ewpilisr.nconsidering the
ghgll né?lﬁ cxI cg)rl]lg@ %J ’(Sji&hsé) eﬁlgfaﬁglg%ﬂt}fj‘gf Be TG v\%@ﬁ{ %Halae able to ascertain
devpaedosigl Tiongldcseal &)sage dejends uymd&ré dhsyeqbdmﬂweunc effect, on

contai nin eptide (or_ derjvative)

i the [reiefe o4 %d%}ﬁktr%@né@%tm the dyraden ngte&%%mé sjrggl., Generally
S r .

dc:l/lfs‘sﬁgefgegflg o1f H?tﬁ%bﬁ 8lo '1 r%o ?U‘hﬁg&% g?“@%{/}{‘\gggﬁ?ﬂéﬂ)ﬁ Qreectdnnmstered to
gxﬁﬁmhgalszvs(ﬁgietallgf fdrhm@@mﬁlmnmﬂ:bfam aninfifos mpga m:iey boﬂower The

TRl P e SRS/ BaG RUR R hErdS gt fgulaton

tly},@g_ 10 mm (or mcrons), nost preferably 0.5 to 5 mm

for m)st effective delivery to the distal |ung. Nasal

Del i vef | ¢d f: . EP n

pept i des (ZP'% |0\§at§+3lv §%F€ lafléh%OE g%nten”p a{l%{dvaml{l%g ey be

dednhivisteyedalih Ocmljllrhtaom asithgencobr trherepediitioieal t activieeingredients or

bI ood stream directly after adm nistering the
fngcﬁF’BSﬂEPn%o the nose, without the necessity

for deposition of the product in the |ung.

Formul ati ons for nasal delivery include those with

dextran or cyclodextran. 30 -29 WD 2004/101600

PCT/ US2004/ 014888 DosageEXANMPANS of the peptide

conpounds, as further studies are conducted,

i nf or nHhé followind Examgyleeillustnme dierigveabipn dpit iasd ot dmsiige:

“levels for treatnent of various conditions in various

PEXAMPEE BNd t Bonaieis SR TAW-Bbetholguukeer ., consi dering
the 5 therapeutic context, age, and general health of

the recipient, will be able to ascertain proper
dosi ngStePHE sel eBynthesisebEbzdARNds upon t he desired
therapeutic effect, on the route of adm nistration,
and on t;ﬁﬂduratl on of the treatnment desikgq,

Ceneral | Cbz-Cl, DCM H
—_—

o~ NH
07N o~ o ~NH,

(TAP) (Chz-TAP)

A solution of TAP (10g, 67.47mmol, purchased from Aldrich Chemical Co.)
in anhydrous dichloromethane (DCM) (100 ml) was cooled to 0°C. A solution of
benzyl chloroformate (Cbz-Cl, Cbz = carboxybenzyloxy) (4.82ml, 33.7mmol) in
anhydrous DCM (50ml) was added slowly to the TAP solution through a dropping
funnel over a period of 6-7 hrs while the temperature of the reaction mixture was
maintained at 0°C throughout. The resulting mixture then allowed to warm to room

temperature (~25°C). After another 16 hrs, the DCM was removed under vacuum and
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dosage | evels of between 0.001 to 10 ng/ kg of body
wei ght daily are adm nistered to mammls. Cenerally,

WO oro4i10t6p@venous i njection or infusion dosage PEl/UR®04/014888

| ower. The 10 dosing schedul e may vary, dependi ng on

the ci rc_ul ation half-life, a_nd the_ fornul ati on used.

gﬁ@.rgﬁﬁ)ﬁé 4as pafitlol&l BESRRATIN THANHdC8LEO" ThE&igheous lazers were
erivatives) ‘'may be admnistered in conjunction with

anvdlected mnd encattalizeilonidlh 58% py.eNa@br todpBri-8 amd extracted with ethyl

phar maceytical .co si,tions. . MPLES .The

RSPt rineselp | SET 1Py 5% TG PYGGREPGR SphpSQ and then
NQhcdtfdd Beder ESAVRLE Frovidénthbeside fHonbtGAPTBPC(5g, about 50%
mol ecul e Step A: Synthesis of Chz-TAP NHZ NHCbz |

Gbeld1, TheMe@opoumiHevas - used\ for thgj reaptton (rApEp (Bowithaw) further
A%(}JL} uﬁi on of TAP (10g, 67.47mmvol, purchased from
ABH®Hheni cal Co.) in anhydrous dichl or onet hane

(DCVM (10Q, m) s coql e 0 A sol ution of benzyl

chl or 1i?lf’(r)ﬁslte( tagsis bTAP- ybenzyl oxy)

(4.82mL, 33.7mmol) in 25 anhydrous DCM (50nl) was

added sl ovMNFqbb the TAP solution thro 4 dr oppi ng

funnel over a period of BecyO.Me¥anghi | ot he tenperature

of the regction mxﬁﬁ{e was et ai fed at 0C

t hr oughout ~The TestFti ng nmi xture t hen-al bowed t6 ar m

to room tenperature (-25C). After another 16 hrs, the

DCM was renpved efappcuum and - 30 WO 28041 ABIBQY

PCT/ US2004/ 01488 t he fesi due was partitioned between

3N HG - u 1 QYRR NG Ebofrf) | §8S Sflded t
and ne%?ér]zg ﬁ%’ggéwlyh 6:%&3[\93% tbgl pH 8-81?%% e e
eXigomuilgdstisiedhsuepénsion af dieatbz-THIRR (8¢,hY1.7mcet nire hezsamer (25ml).

was dried _over anhydrous Na2SH, . and. t hen .. ) .
cOHEBS OBt A d’%‘?l%\i%aﬂﬁ?“% Oﬁ?r%ﬁ eT@‘ﬁ EC3CH oy guIxture was diluted

\A”{ggﬁgg@gr @g}ﬁ% %&e& walRH P 1od %’de gktg} aciiN2%) CRARP ﬁ@!ﬂ) and brine.

reaction in S wi t hout” further
The organic layer was dried over anhydrous Na,SO, and concentrated under vacuum.

The crude product (yield 5g) was used directly in the reaction in Step C.

Step C: Synthesis of Boc-TAP
NHCbz NH,
H Pd-C, H2, MeOH H
0\/\0/\/NHBoc g O\/\O/\/NHBoc
(Cbz-TAP-Boc) (H-TAP-Boc)

The crude Cbz-TAP-Boc from Step B was dissolved in methanol (25ml) and
hydrogenated in presence of 5% Pd on Carbon (5% w/w) under balloon pressure for
16 hrs. The mixture was filtered, washed with methanol and the filtrate concentrated

under vacuum to provide the crude H-TAP-Boc product (yield 3.7g).

The overall yield after Steps A-C is approximately 44% (calculated based on
the amount of Cbz-Cl used). |

EXAMPLE 2: Attaching Spacer to Peptide with C-Terminus
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purification. Step B: Synthesis of Cbz- TAP-Boc NHCbz
NHCbz J Boc20O, Hexane O-~O-iNHa - 0-- . NHBoc

W@ @waATKR) (Cbz- TAP-Boc) 10 Boc20 (3.86g, 17.FomDb2004/014888

Boc = tert-butoxycarbonyl) was added to a vigorously
stirred suspension of the Cbz-TAP (5g, 17.7mml) in

hexaner %ezrr%q%] on scRthé bLIBY iBAREHEURRY & atfa‘éﬁ@ Sp&ER &S alpeptede with
over ni ght e reaction mxture was diluted wth
(@Berininend washed with 10% aq. citric acid (2X), water

(2X) and brine. The organic |layer was dried over
araplickrvwothSreda2B@usand concent r at ed under vacuum 15

The crydegprodyct (yigkd 59) wa se(pI directly in the

reacti n ',$ H3bRege C: Si Boc~T N
NHCbz)r@JW@ T%?‘t'i =7 Nem)@ﬂfﬁ% W)E QNﬁBoc (/A‘Q'/ E
NHBoc ( Cbz- SPaP- Boc) (H-TAP Boc) ﬁe crude Cbz TAP
fromStep B was dissolved in nmethanol (25m) and 20
hydrogenated in presence of 5% Pd on Carbon (5% w w)
under ball ogn pressgre for 16 hrs. The m xture was
filteffédq, y\%ﬁ | ehang ~antithe filtrate
concentratedn u \nacuumto provi de the crude

H TAP- Boc producF yield 3.7g). The overall vyield

t eps. A prox c Iate S ”
aﬁf%%?ogmw e LIRS Yoo TR 21,7 BT NN
TohBegy1&Bedimide. Peptide with C Term nus .31 WO

2004/ 101600 PCT/ US2004/ 014888 The reaction schene

below illustrates how to attach a spacer to a peptide
wth GCtermnus. Peptide with free CGtermnus: ORH

GREGPPERO H BB XpabbPioPBtide with Free Side-Chain Acid

The reaction scheme below illustrates how to attach a spacer to a peptide with

a free side-chain acid.

Peptide with free side-chain acid:

Jf *@7 iﬁ M“‘“Z AR Boo )‘6 )\a AWNHZ

H
A0~ N0
S R

9 R g O R
/%NJ\@N N/K[r)NHz
TFA H O'n H o m
—
N/\/O\/\O/\/NH2
H

0]

TFA is trifluoroacetic acid.
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HROHI~-HNJ ~yl- yRHr p ORHOTFANNIIJ

Ns~O~/~O ~NH2 H On R H H TAP-Boc was prepared
wa@ecwanaiony to Exanple 1. DCCis N, N - 5 PCT/US2004/014888

Di cycl ohexyl carbodi i m de. EXAMPLE 3: Attachi ng Spacer

to Peptide with Free Side-Chain Acid The reaction

low ill 4 . : er to a
JERSRPPERICY | PEELRIGR of Pblife RSIPEGIPRCET D
fsee. side chain.acid ORORORHOR ~1)~NH DCC,
1 e%ﬁfa%@ﬁl”*ﬁ@gge%@é’gl\l nOmOn ~N2 mH 0 OHONO H
a ORORNNNNH2 TFAHONHOONI1I0OH TFA is

trifluor§ac®titc @cid. -32 V\DN|2_|OO4/ 10::606c
PCT/ US2 N EXANPLE 4 PEali—arﬁ—Up'Tﬁ‘ Pept i de,
wi th mPEGHNPEnPeptiide with TAP on CY&Pfinus: ORHO

O R g O
N 0 NH_O 0
N N NN N ~ ~
RN O >
wherein mPEG-NPC has the following structure:

/ofﬁ Oj/n\/O\g/O\@

NO,
mPEG-NPC
5
EXAMPLE 5: PEGylation of Peptide, with mPEG-SPA
Peptide with TAP on C-terminus:
O R H4 O
/%N)\]/)N\,/U\N/\/O\/\O/\/NHZ mMPEG-SPA
H oh R H DMF, DIEA
O R H O
N O~ ~_NH o O
N N 0 O
wherein mPEG-SPA has the following structure:
(0]
O O O.
A \6/\of>/n\/ \/\g/ b
(0]
mPEG-SPA
10
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MPEGNPC N )N N~O ~O~,NHiz HIOOh RH DWW, DEA OR
HONIINYN, ,iO ,O0,NHOO HO1W RH O wherein
WORBEINB® has the foll owing structure: NO2 mREGBUNRE014888
5 EXAMPLE 5: PEGvl ation of Peptide, with nPEG SPA
Peptide with TAP on CGterminus: ORHONZ1 )NI N,

Boselivg., CaTE8G e G Rk BiEe pobiEhe O K H

O T =IO R O Wn MPEG SPA has

(e S I NS B B SRRy EEE 0 o

A& bid sﬁ@l&ﬁ:ﬁfe ARgtiGyot firbissiidgudpept i de The reaction

schenme below illustrates howto attach a spacer to on
solid support and synthesize a peptidegon such solid
support. ' 0™ o
H *:laCNBH3 \[N h{:
TAP. Boc H
N\n/\/\o C}/ O\/\O/\/N o
5 AN

acid-sensitive resin

. @Nﬂﬁ*

solid phaseh
peptide synthesis o NN /\/N
0
LR
O R 4 O
TFA )%N )\ﬁN\,)kN/\/o\/\o/\/NHz
H o &n g H
5
EXAMPLE 7: Svnthesis of Peptide Dimer with Spacer, Attached to Resin
Step A: Synthesis of TentaGel-Linker:
~N
0 o O O
5 o
HO (@]
%y br NS {0 o]
|
KoCOg, DMF
(TentaGel bromide) (TentaGel-linker)
10 TentaGel bromide (2.5 g, 0.48 mmol/g, obtained from Rapp Polymere,

Germany), phenolic linker (5 equivalent), and K,COs (5 equivalent) were heated in 20
mL of N,N-dimethylformamide (DMF) to 70°C for 14 hrs. After cooling to room
temperature, the resin was washed (0.1 N HCI, water, Acetonitrile (ACN), DMF,

MeOH) and dried to give an amber-colored resin.
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_O0 HNaCNBH3, HNH H N HTAP-Boc N~Olctc H O Y
O'" OO~0-iN11 O(r)-f< acid-sensitive resin O'_O

w@2061/160000 H N Nd N\ ~I solid phase N,, ~\PC)/Us2084/014888

(r) HHpeptide synthesis O0,/,,0-, oNYy O~ O OR
HOTFANN N-iO,/-O~"'" NH2 HOn RH5 EXAMPLE 7:

Synth Qf Pem;l ' i hed t
Resi n @ep A S’yn I%%(gei;l %@Tﬁwfo @) 'OO @)

\ H Br HO O K2CO3, DMF (TentaGel broni de)
(Tent aGe\foI ioker) 10 TentaGel brom dg (2.5 g, 0.48
mmol / g, ned f MaENRapp Pol ymer nany) ,
phenol i nké‘f ( 5 HeTAR-Beal ent 3l(5

W re heated vn 20~ r@ ? H
cool | I rre:'hyl ogrnrmtmedeesgvm et t o for - WW/E\%NT j<
(d?intaf@m%'r)wat er, g\get onitril eh%m%éﬁl)ém%%%wde—b ando
dried to give an anber-colored resin. -34

2.5 g of the resin from Step A above and H-TAP-Boc (1.5gms, 5 eq.) and
glacial AcOH (34 ul, 5 eq) was taken in a mixture of 1:1
MeOH/Tetrahydrofuran(THF) and shaken overnight. A 1M solution of sodium
cyanoborohydride (5 eq.) in THF was added to the mixture and shaken for another 7
hrs. The resin was filtered washed (DMF, THF, 0.1 N HC], water, MeOH) and dried.
A small amount of the resin was benzoylated with benzyl chloride and

diisopropylethylamine (DIEA) in DCM and cleaved with 70% trifluoroacetic acid
(TFA)-DCM and checked by LCMS and HPLC.

Step C: Synthesis of TentaGel-Linker-TAP-Lys
o 1) Fmoc-Lys(Fmoc)-OH
)ijCNH DIC, HOBt /@?
2) Piperidine
e I N
o~ N0 0 N
0 \n/ \'< ~ NN \n/
o)

(TentaGel-Linker-TAP(Boc)) (TentaGel-Linker-TAP-Lys)

The resin from Step B above was treated with an activated solution of Fmoc-
Lys(Fmoc)-OH (Fmoc = 9-Fluorenylmethoxycarbonyl, prepared from 5 eq. of amino
acid and 5 eq. of HATU (N,N,N',N'-Tetramethyl-O-(7-azabenzotriazol-1-yljuronium
hexafluorophosphate) dissolved at 0.5 M in DMF, followed by the addition of 10 eq.
of DIEA) and gently shaken for 14 hrs. The resin was then washed (DMF, THF,
DCM, MeOH) and dried to yield the protected resin. Residual amine groups were
capped by treating the resin with a solution of 10% acetic anhydride, 20% pyridine in
DCM for 20 minutes, followed by washing as above. The Fmoc groups were
removed by gently shaking the resin in 30% piperideine in DMF for 20 minutes,
followed by washing (DMF, THF, DCM, MeOH) and drying.
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WD 2004/ 101600 PCT/ US2004/014888 Step B: Synthesis of
Tent aCel - Li nker-TAP(Boc) '-10 O O NaCNBH34 tC NH 0&
woRed4/TeBoBoc 0 /-Xl -0j: O H (TentaCel -Li nker)PCT/US2004/014888
(Tent aCel - Li nker-TAP(Boc)) O 2.5 g of the resin from
Step A above and H TAP- Boc (1. Sgrrs 5 eq. ) and 5

71 b

1M sol ution of sodium cyanoborohydn de (5 eq. ) |rpeaflan

was added to the m xture and shaken for anot hero

hrs. Th\eO resﬂ’\Kw@S\LNszt ered washed (DVF, THR O. iiN N_U—Pepnde
HC , watjer OH) and dri ed.solidhhaseral | am)unt f th i\/v

resin @ b&iz8 | ated with LREWEAMERH ori de oN ©

».s apyoethyl am neFKDI EA) in DCI\/Ian c (vo h

8% trifl udr oagg,t\l C~am TFA) - DCM an hecked byo\/\ /\/N\”/ \’<
LCVS and HPLC. Step C esi s of

Tent aGel - Li nker - TAP- Lys ~10 1) Fnoc-Lys(Fnoc)-0OH ~10

I_O‘IZNHNBIZ O'er]?qG/e " @',NIfeL-TE]A._P.@.LSl -CI NHODIOE:’ OH(Bt N~ g'gntalgnglﬁI{eLﬂb—ﬂ)g(Pepnde)2)
(Tent aGel - Li nker - TAP(Boc)) (TentaGel -Li nker- TAP-Lys)

15 The resin from Step B above was treated with an
act i vafleziesiolfarh Stepdf aFchNaSLS}lbj(eFlﬁééq reprpted grdesof Fmoc-amino

2q,ﬂllz (gé)urpieéﬁ\%ﬁh E-ﬁ%cf(lgg—i&g? Q/c]_}x%%g CRR 1% n%cf fe?r[gvgl YU pﬂJendme to
(anN Bth P[a ptidRIChARE kvl itabbduéhya ZEhenaot drvagieht # ca(drl}zdl boNdn an

um hexa uorophos&hat e) dissolved at 0.5 Min
f ABI é%dlltbmatﬁﬁepeaﬁl syingdresiger avpi aj@}e frogs m)]gsé Blé)ﬁz,jstems Inc.

g%%ﬁr %%ﬁﬁa@g {WOV%% ferr;{ Sl z: un 6%3 IVJGGFCE Q(f‘})@@(g‘(ﬁ] %h acetic
PadlREESA O RS dhd THEA cmaéq )afﬂDMF gmmmlmmsefolmpw vbashing as

treating the resin with a solution of 10% acetic
amtoydr i de, 20% pyridine in

q

Step E: Cleavage from Resin
Peptide-Ac
O H O Ac-Peptide—NH
~ H N—”—Peptide~Ac
? TEA NH,
—_——
O
H o)
o}
(TentaGel-Linker-TAP-Lys(Peptide)z) (Peptide Dimer with Spacer)

The resin from Step D above was suspended in a solution of TFA (82.5%),
phenol (5%), ethanedithiol (2.5%), water (5%), and thioanisole (5%) for 3 hrs at room
temperature. Alternative cleavage cocktails such as TFA (95%), water (2.5%), and
triisopropylsilane (2.5%) can also be used. The TFA solution was cooled to 5°C and
poured into Et,O to precipitate the peptide. Filtration and drying under reduced
pressure gave the desired peptide dimer with spacer. Purification via preparative

HPLC with a C18 column yielded pure peptide dimer with spacer.
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DCM for 20 mnutes, followed by washi ng as above. The
Froc groups were renoved by gently shaking the resin

WO n00306b6pé peri deine in DVF for 20 m nutes, foPCDURINODY14888

washi ng (DMF, THF, DCM MOH) and drying. -35 WO
2004/ 101600 PCT/ US2004/ 014888 Step D: Synthesis of
Tent a IC- %j,nker- Tatiys( Peptide)2 Peptide O- HOO
H2N NEZBYEIN N- | e Solid phase N' O peptide

8y2t<h frr?enlg g)ep e( aha%&sg %oogégce}j' w. h—re’dﬁcéﬁ 'cystein@l r¥sidues was
(Femtacel ém rdh&ﬁénc'Trﬁ@ﬁuy With disulfide bonds.

(Tent aGeI - Li nker -Lys(Peptide)2) The resin from

Step C above was subjected to repeated cycl es sofs
Fmescamsa 5 acid couplings with HBTU HOBt acﬁth}ati on

ar}\d ﬁr_’@ ,removal with piperidine to build AgetaY-C-Z-—NH

i‘de”"€hai'ns si mul t aneousl| y. This was conveniently

carr| ed out{ on an Afl, 433 aut owsies pepti de NHz
synt hesi zer ) avai | abl %rom Apptied—Bro®ystens, |nc. 0
After the fin Frnoc rlenoval , the term nal am ne Ho
groups were | at ed th acetic anhydri dead18.v&%- Ny HN
anelc-ﬁ-EA-Z(-zlﬁ 1. )_gn DVF for 20 ninutes, foll o@e ) by g

10 above Step E: C eavage from Re H3

Peptide-Ac 4 OH O Ac-Peptide-NH HN N Th. Pepti de-Ac

%%E%eptlde (XvZPc:ontalmlr_\lgo O O ~-Q-~-NOC- Acb?rﬁé’rw &%ﬁ%"(XYZ) containing
reduced cysteine residues oxidized disulfide bonds

The dimeric peptide was dissolved in 20% DMSO/water (1 mg dry weight
peptide/mL) and allowed to stand at room temperature for 36 hrs. The peptide was
purified by loading the reaction mixture onto a C18 HPLC column (Waters Delta-Pak
C18, 15 micron particle size, 300 angstrom pore size, 40 mm x 200 mm length),
followed by a linear ACN/water/0.01% TFA gradiant from 5 to 95% ACN over 40
minutes. Lyopholization of the fractions containing the desired peptide yiclded a

fluffy white solid product.

EXAMPLE 8: PEGylation of Peptide Dimer with Spacer, with mPEG-
NPC
Ac-Peptide —NH Ac-Peptide—NH Q
NHa PEG-NPC HN/U\O—mPEG
0 ) - 0 \o
Ac-Peptide—NH HN—\_ O/_/ DMF, DIEA Ac-Peptide —NH HN_\_ /—/

for example,
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A (TentaCel -Li nker- TAP-Lys( Peptide)?2) (Peptide
Dimer with Spacer) The resin from Step D above was

waeapaoded in a solution of TFA (82.5%, 15 phreiDiUS2004/014888

(5%, ethanedithiol (2.5%, water (5%, and

thi oanisole (5% for 3 hrs at room tenperature.

Al ternative cl eav ssuch as TFA (959,

wat er ( 2./69%-¢-Llanth-C-HrN- ﬁﬂ?epffoperCs‘P-lPalrré ¥ 5% can al so
be used. The TFA sol ution was cool ed to{5C an Hz pour ed
into Et20 to precipitate the peptide. Fi{lfratign and
dryi ng undes sr,eguced Efpeﬁﬁ%@—cgw&—kt@mﬁiﬂ%r

peptide dinmer with spacer. Purification via
preparative 20 HPLC with a C18 col umm vyi el ded pure
peptide dinmer with spacer.| -36 WO 2004/101600

PCT/ US2004/ 014888 Step F:| Oxidation Dineric peptide
(attached to spacer) with feduced cystei ne residues
was oxidized to yield dimgric peptide with disulfide
bonds. s-s HS SH 1 Ac- X—C—Y-C—Z--N H r

Ac- X-CY-C Z= H §H2-DVBO H20 N QH.,00 KN

Ac- X- C- Y- "Z-G-LNH"FN”‘“"'G"" ‘5&“’(‘5‘“\?“?‘3‘% %gH -0\ 0

HS SH S-S Dineric peptide (XYZ) containi Di |5

peptide (XYZ) cont a,Lm_ng_Leducsed cyst ei T esiodues
oxi di zed gi-suhf-ivoetbomds-5T1Te- QslpreHRcScpléW was

di ssolved in 20% DVSQ water (1 ng dry wei ght
pept i gﬁﬁg #ﬁgpegth Qch%@ Stﬁr?éﬂﬂaaéér WROMi &MRER &hWoBal amount

for 3 eptide wa
(mole ba51s) of activated PEG species (mPEG-NPC manufactured by NOF Corp.,
Japan, available through Nektar Therapeutics, U.S., (formerly "Shearwater Corp.") in
dry DMF to afford a clear solution. After 5 minutes, 4 eq. of DIEA was added to
above solution. The mixture was stirred at ambient temperature for 14 hrs, followed
by purification with C18 reverse phase HPLC. The structure of PEGylated peptide is
confirmed by  Matrix-assisted-laser-desorption-ionization ~ (MALDI)  mass

spectrometry.

mPEG-NPC has the following structure:

/0\6/\ Oj;\/o\g/o\@\No

mPEG-NPC

EXAMPLE 9: PEGylation of Peptide Dimer with Spacer, with mPEG-

SPA
Ac-Peptide—NH Ac-Peptide—NH /ﬁ\/\

NH, . HN O-mPEG

0 ) —_—_— o) H
DMF, DIEA

Ac-Peptide—NH HN_\_O/—_/ AC-Peptide——NH HN_LO/_/
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purified by | oading the reaction m xture onto a C18
HPLC col um (Waters Delta-Pak C18, 15 micron particle

W@ R2me/ 10800 angstrom pore size, 40 mm x 200 mm PENys10)4/014888

10 followed by a Iinear ACN water/0.01% TFA gradi ant
from5 to 95% ACN over 40 mnutes. Lyopholization of

e PERIATR ST AR, AORCIETLAEA L g S o i

RaPEGRP A MPEGVSPA Hap dltefollowirgstmbinés. NPC
Ac- Peptide-NH Ac-Peptide-NH O NH2 A HN O nPEG
nMPEG NPC O O DMF, DIEA O Ac-Reptide-NH HN--\- o

Ac- Pepti de- NHW% le, -37 WO 2004/101600
PCT/ U82004/ 014888 '"S Ac-G

-L-Y-ACHMGP-1-T-Np-V-C°Q P-L-R-Sc'NH2 OSSO
Ac-G G L-Y-A-CH Mr&sBPA -T-Np-V-C-Q P-L-R-ScNHHN. O S
SA-GGL-Y-ACHMGP-1-T-Np-V-CGQP-L-R-Sc-NH 0
HRX'AMPEE 105 S OLdh Exchange Purification

AcC-G G L-Y-A-6-HMGP-1-T-Np-V-C Q P-L- R- Sc- NHHN-\ - -
O The dineric peptide attached tg the spacer was m xed
with an equalec-@IuRts-H@ba-bagi-8)a-pii-ratiwvat ed PEG

speci es (MPEG NPC manuf actured by NOF Cor . P& PBsc
avai | abl e through Nekt ar Therapeutl CS, .o (f b{ merly
"Shearvvater Cor p. ")\) N

The Ae-6-G Lyv-ALE Pt NpV—C—Q—P—L—R—SoN g sample

obtained in Example 8 was used to identify ion exchange supports suitable for

purifying peptide-Spacer-PEG conjugates.
The general procedure was as follows:

the ion exchange resin (2-3g) was loaded into a 1 cm column, followed by
conversion to the sodium form (0.2 N NaOH loaded onto column until elutant was at
pH 14), and then to the hydrogen form (eluted with either 0.1 N HCI or 0.1 M HOAc
until elutant matched load pH), followed by washing with 25% ACN/water until pH
6. Either the peptide prior to conjugation or the peptide-PEG conjugate was dissolved
in 25% ACN/water (10 mg/mL) and the pH adjusted to below 3 with TFA, then
loaded onto the column in separate experiments. After washing with 2-3 column
volumes of 25% ACN/water and collecting 5 mL fractions, the peptide was released
from the column by elution with 0.1 M NH4OAc in 25% ACN/water, again collecting
5 mL fractions. Analysis via HPLC revealed which fractions contained the desired
peptide. Analysis with an Evaporative Light-Scattering Detector (ESLD) indicated
that when the peptide was retained on the colummn and was eluted with the NH4OAc
solution (generally between fractions 4 and 10), no non-conjugated PEG was
observed as a contaminant. When the peptide eluted in the initial wash buffer
(generally the first 2 fractions), no separation of desired PEG-conjugate and excess

PEG was observed.

Ton exchange supports were chosen based their ability to separate the peptide-
PEG conjugate from unreacted (or hydrolyzed) PEG as well as their ability to retain

the starting dimeric peptides. Mono S HR 5/5 strong cation exchange pre-loaded
-39-



5 dry DV to afford a clear solution. After 5 m nutes,

4 eq. of DIEA was added to above solution. The
woroosnowsomas stirred at anbi ent tenperature foPCLUSINE)14888

followed by purification with CL8 reverse phase HPLC.

The structure of PEGyl ated peptide is confirnmed by

Z D cation
e B R e Ryl ton cat
S Ehbdiet rsapp AWORW harfaket) Niz(d EP(WOQB FREGHdwtstiong ehtion exchange

Peptide D ner w.th, Space th EG . SPA. 15

AEDIE{ATESRI RO Sk o R AL e pighange supports.

~OnPEG 0 0 0 DWF, DIEAO Ac- Peptide-NH HN -0

Ac- Peptide-NH HN--\- -38 WO 2004/ 101600

PCT/ US2004/ 014888 PEGyI ati on of the pept| de di ner

5 VEXAMBPEEdA: can Syigbesis aretional Melgcles(haseth on o-Amino
E SPAhasthefoIIovmng structure O 0t0 00 )n
‘SPA  EXAMPLE 10: lon Exchange Purification S S

Ac-GGL-Y-ACHMGP-f V-C QO P-L-R-SCNH O

HN\x O- PRgsugstiqnal §°¥Ct‘}es éa‘*‘tﬂz‘éy‘%é“’t‘ﬁ%ﬁ_- Y-ACHMGP-I T

NpV-C- Q P-L- R- Sclgl(ljzcl\'t!\[tl~ 0 sanple

h
o
Wx

X

m=1-5, n = 1-14, m and n are integers

wherein
Q R F
X= OH O—N;j O~®—N02 or OQF
10 o ’ F F

were synthesized according to the following reaction scheme:

BocHN : E\)"
HN 0 BocHN/(\)\n/ E\ o“TNH 0
NH O

), OEt W 1) NaOH )X
Etd Jm OBt ) pec, X-H X

EtO

m=1-5,n = 1-14, m and n are integers

Such trifunctional molecules can simultaneously act as a linker and a spacer.

15 EXAMPLE 12: Svnthesis of Trifunctional Molecules Based on Tertiary

Amides

Trifunctional molecules having the structure:
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obtained in Exanple 8 was used to identify ion

exchange supports suitable for purifying
w@epiilawseBpacer - PEG conj ugat es. The general prPCEUS2004/014888

was as follows: the ion exchange resin (2-3g) was

| oaded into a 1 cmcolum, followed by 10 conversion

to the sodiumform (OX2 N NaOH | oaded onto col um
“until elutant was pH 14), and then to the hydrogen

form(eluted with e|t O 1 NHA or 0.1 M HOAc

until elutant mat ed, 5@ pH), followed by washing

w th 25% ACN wat pH 6. Either the peptide

prior to coBFjJ Q)rn @Hzinhe pepti de- PEG conj ugat e was

di ssolved in 25% & mater (10 mg/ nL) and the pH

adj usted to bel ow 3 mnch TFA, then 15 | oaded onto the

columm in separate experinents. After washing with 2-3

col um vol unesi6fn=28%mACN *%atErs and col l ecting 5 nL

fractions, the peptide was released fromthe col um

byheztinti on with 0.1 M NHAOQAc in 25% ACN wat er, again

collecting 5 nL fractions. Analysis via HPLC reveal ed

whi ch fractions contai@d the desired peptide. F

Anal ysi s wi va Scatterlng tector

(ESLD) i ndi 00'50 ox \m‘i@ﬁ ptivde v i ned

on the colum and was uted with the NH4OAC,:s Fution

(general l'y betmeen fractions 4 and 10), no

am nant .
Wies T 9%%% Glahe' B 3ne RSFLK IattorhRARLAT NADL
(generally th lest 2 fract|ons), no separation ob

mﬁijrceﬁt PE&c®ONPUgat e and e €58t EE@ was observgﬁo—ﬂS

1

Bxchange supparts bsen ased thei ity
t o('$Ep&t at e t he pep@ﬂﬂ% EE%@@ﬁqugate f%oﬁ1un dantsed
(or hydr ol yzed) PEG as | as their ability to retfin

the starting dhmgghgwggptldes Mono S HR 5/5 strong
cation exchange pre-l oaded -39 WO 2004/101600

Fr TR AT NI S e T

support (Whatman), and SP Sepharose Fast Fl ow strong
cation exchange support (Anersham Biosciences) were
identified as suitable ion exchange suPoorts. 5
ERXMINIBLE113:Sy nt Senthesis pf Homotritynciionpl Moleculgses phased
on a-Am no Acids: Trifunctional nolecul es having the
st r uct HomotiBnoétiorial molecules having the structure:

0O

[
)
H 0
N
BocHNMN\[( O—Mﬂ\x
0

( X

7

O

m=1-2, n= 1-6, m and n are integers

wherein
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n ONH X X nel-5, n = 1-14, in and n are integers
wherein OF F X= CHONONX® or OF 10 OF F were
waynkhesdezed according to the fol |l owi ng react i POT/US2004/014888
schenme: BocHN BocHNy } HZN O BocHN nn ONH Q OO
-INHOOEt @ 1) NaOH)m X ni EtO )mOet 2) DCC, X-H
X EtO n¥l-5, n= 1-145 mand n are integersgSugh
trifunctional nol ecul es.can sjaul taneously ac}=as a
l'i nker and X=sp&itér. Ol RO2 Syt hed—s
Trifunctional Ml ecul es/ Based on Tertiary
Trifunctional nolecul es having the structure: -40 WD
2004/ 101600 PCT/ 20041{ Of11888 X 9 1$CI—|2) m N BocHN
yWeie serbgsiged@ecar mgtot llowing reacfion scheme:

0 0
ﬁ%‘\OEt ﬁ,”,}l\ost ( ﬁﬁj\ X

1) NaOH
BocHN(/Y 2) DCC, X-H }I:ll HJO]\
{—d)koa BocHN% {-/)J\OEt BocHN® X
'\)m/oet Woet ( L)D](X
o

o) o)

m=1-2, n = 1-6, m and n are integers

Such homotrifunctional molecules can simultaneously act linker(s) and spacer.
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X nml-5 n 1-14, mand n are integers wherein OF F

X=OHONOG&NXRX or OF OF F were synthesi zed
wacwanaionyg to the foll owi ng reaction schenme: YPCQI/1182004/014888

CO2Et BocHN " /~ CO2Et 1) NaOH C -x HN O NK n' 2)

DCC, X-H N' BocNH' (~) CQO2Et (~ CO2Et BocNH O (~C X

'Exlfil\ﬁ?ﬂf«ﬁm N= leMernh &) dDimefigafiot €488S HUGHation Usin

trifunctional no S can sl nultaneously ac

| TrikerctiohabMolepkcer. EXAMPLE 13: Synt hesi s of

Honot ri functi onal Ml ecules Honotrifunctiona

mol ec uh esfuhairorag nioheuktinumgthestn@turdl X H O BocHN N

O(J X OO0(LX O 10 nFl-2, n= 1-6, mand n are

integers wherein -41 N¥B&004/ 101600 PCT/ US2004/ 014888

OFF X= OHONONX or OF OF F

P >NH O O
O—N
N—O
SO
@)

was made according to Example 12.

This trifunctional molecule was used in C-terminus dimerization and

PEGylation according to the following reaction scheme:
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wer e synt hesi zed according to the follow ng reaction

scheme: 000 ,,, ot ( ,,, OBt ( ," X 001 NaOHO
w@Bo@HNBoH 0 2) DCC, X-H H O H2N O HOEt BocHNPCT/NIS2004/014888

0-OEt BocHN" X 000 (~/Ort (YOERt (X'0O0O

m=1-2, n = 1-6, mand n are integers 5 Such

hoi notgilibakest i onal nol ecul es can si mul t aneously act

| i nkeptds jynterts S PRCeLE—c—-P42—MER-20041-101600-A—K—NH,

PCTHUS2004/ 0888 EXAMPLE 14: C-Term nus Dinerization

and PEGyl ation Using A Trifunctional Ml eculs A

trifunctional nolecule having the structure N#Boc O

NHOOOO P~-ON, NOO OS5 was nmade according to

Exanple 12. This trifanctional nolecule was used in

Ctermnus. di ngrizatd gnsands LHLALLOR @geaiding to

the follow ng reaction schene: -43 WO 2004101600

PCT/ US2004/ 014888 solid phase peptide synthesis

AC_:JE;E-_C':_M;L- RQOWL-A-A-R A-K-NH2 NH2 HN\EOO
QN_O OJJ\/\NHBOC

22_2; NH

o
O
g=0 NHBoc
e Ac—I—E—G—P—T—L—R-Q-W—L—A—A—R~-A—K~NH,
Ac—I—E~G—P—T—L—R-Q-W—L—A~A—R-A—K—NH,

TFA HNT:oO

Ac—I—E—G—P—T—L—R-Q-W—-L—A—~A—R—-A—K—NH,

Ac—I—E~G—P—T—1—R-Q-W—L—A—A—R—A—K—NH,

HN_O o
PEG-NPC f oj\/\ L
m - o N N~ “O—PEG
> H

NH

Ac—I—E—~G~P—T—L—R-Q-W—1-—A—A—R—A—K~NH,

EXAMPLE 15: N-Terminus Dimerization and PEGylation Using A

Trifunctional Molecule

The trifunctional molecule was made according to the following:

O CO,Et
0

+ EtO C/\N/\CO —_— HNBoc N
NHBoc/\/U\OH tOz H 2Et
CO,Et

To a solution of Boc-pAla-OH (10.0g, 52.8 mmol) (Boc = tert-

butoxycarbonyl) and diethyl iminodiacetate (10.0g, 52.8 mmol) in 200 mL of DCM at
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Ac-1-EEGP T L-RQWL-A-A-RA-K-NH2 0 HNTOO 4N-O0 N
)~-1INHBoc 0 0"? O ( O NH N4 o ONFffioc 4N -0

WECOMAEGCE P- T-L-R-Q WL-A-A-R A-K-NH2 0 Ac-i - BETAUR2004/014888

L-RQWL-A-A-RAK-NH2 TFA HN TOO A- NH2 O NH
Ac-1-E-GP-T-L-RQW-L-A A R A- K- NH2

e kg DO S0 TR SvRE e AT ppefgite formed
Within/ Rif- Khbl rbiR o EXAMREE WS allblvEe toriwans (5iremi apbmire and
and PEGyl ation Using A Trjfunctional Mle

t VoS Siead; fonafh. bt & a5 didtered Rt Wit @r%ﬁl’fﬁﬁﬁﬁlefe@{ ﬁggdium porosity)

f.old.aw ng: t -1 t .
U050 R i Sl AR R 2 s
SAL8ofmMDNACc( @0AT testhyl bertor) cliltdvedyals) atamvd, didttiapisferred to a

I srgpgr%%r? Cfﬁnntaetl.e fh%oérg%iic %%’asSe Wiy lw)aslgerzi (lzsg’c0 1\5]21{(963,%[\1/116?]:1 N HCI,
brine), dried (MgSOy), filtered, and dried to yield a colorless oil. The oil solidified to
yield a white crystalline solid within 10 min.

O CO,Et O CO.H
NHBoc N —_— NHBoc N
CO.Et kCOzH

The crude diester was taken up in 75 mL of THF (THF =
tetrahydrofurane) and 75 mL of MeOH (MeOH = methanol) and 50 mL of water was
added. To this solution was added a solution of KOH (KOH = potassium hydroxide)
(8.6g, 153 mmol) in 25 mL of water. The reaction mixture turned light yellow in
color. After stirring for 12 h (pH was still ~12), the organic solvent was removed on a
rotary evaporator and the resultant slurry partitioned between Et,O (Et;O = Diethyl
ether)and sat. NaHCO;. The combined aq. phase was acidified to pH 1, saturated
with NaCl, and extracted with EtOAc. The EtOAc phase was washed (brine), dried
(MgSOy4), and concentrated to yield 13.97g of product as a white solid (90.2% for 2
steps).

Notes: the yield dropped to 73% when the DCC reaction was
performed in ACN. When using DIC, the urea byproduct could not be removed from
the desired product without chromatography; the DCC urea can be quantitatively
removed without chromatography. The reaction also works well with water-soluble

carbodiimide.

. 0
O CO,H 0 © O\N: 7
NHBOC/\/“\N/' — NHBoc/\/U\N o)

O
LcozH \(O\N
(0]
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-44 WO 2004/ 101600 PCT/ US2004/ 014888 0 C was added DCC
(10.5g, 50.9 mmol) over 5 mn. A white precipitate

wo eoaicomi thin 2 min. The reacti on nm xture waBCHURZW& 14888

to warmto roomtenperature and was stirred for 24h.

The urea was filtered off with a sintered filter
(medi um porgsi,ty).; lnen eRwed i inimid
reduced pr egiur%ﬁu l?ﬂg&r%%&gs@ o sgtzgken 9 aﬂdinn %8X%Surcr%mml ©
ab.oB5 8.2 ( by s 56ty lof @ avas) addbd MEE éd3ég, @b®wenol) over 5

i oA SR el frdtned Lame S REAooBE ot i ity as SR 250 and was
bﬁl‘téﬂ to ankcﬁi‘é tﬁé\@%@hreaf itHeedoBebnt HRE rehbRs ﬁrﬁiey 'r&iu@e@ pressure

colorless oil. The oil solidified to yield a whit
canylsthalwmm talodri wp i EtdAc (W0hinh) a0d Jrageeeed ¢o @(scpagmory funnel.

N .NH N T i
ATt PRsspa v o (B Q> g by AT b P Eh &8 yeson.
7a§‘1dr66n9c§nt1l\£?@'{o (R wihIR! 2800 Dheasotld Sehs ek e uphat E5 nﬂ@&f ACN,

added. To this solution was added a sol uti on_of

(fldered; apdcercshirate jalyisl 123 ofmodist a3 sIhiesPld (18- 225 yagld).

of water. The reaction m xture turned light yellow in

col or. Aft eNotes:i theiyiejd$ droppad Ho 33kb waJHHt, 16800 i1 DMFt (vgth DIC

ndendr PECHPA A PEraC S BRLT e eanE el R BBl Ao, so it

(BE20 s Zmb) ﬁ&t@ﬁﬂﬂ wBichefat 33l d83blvedBEKES thelDECT mdé@ddlt may be

aq. phasé was acidified to pH 1, saturated wth
affiltered o ffand difcaidedh Et OAc. The Et OAc phase was washed
(brine), dried (MySO4), and concentrated to yield
13.97g of product as a white solid (90.2%for 2
steps). 20 Notes: the yield dropped to 73% when the
DCC r eggik i@finvashal polctoleed used AN terfigus disiefigatidnGind

t he urea byproduct caqould not be renoved from the
dEGYletop pesqriing tg the sloving sstoysdismMe: the DCC urea
can be quantitatively renoved w thout chromatography.
The reaction also works well w th water-soluble
carbodiimde. 0O 0 C 02H O OT O-N NHBoc' N NHBoc' v "N
0O
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To a solution of diacid (1.00g, 3.29 mmol) and
whyanosyssucci ni m de (0.945g, 8.21 mmol) in 50 PLT/O820042N 4888

was added DCC (1.36g, 6.59 mvl) over 5 mn. A white

ppt forned i medi ately. The reaction m xture was

stirregid#hseand was filtered to renove the DCC urea.

The sattivesybthasas W,RFDvVEdc unden—rReduwed—presswr-enty and

t he Testdue—t2ken up in EtOAc (250 nlL) and transferred

to a reparatory funnel. The organic phase was washed

(sat. NaHCO3, brine, 1 NHCl, brine), dried (MgSO),

and concentrated to afforg a white solid. The solid

was taken up in 75 nL of NAONE—GHPH-eEeREQ-8INH—A—A—R—A—NH,

concentrated,o y| el dOER8g of product as a white

sol (78.2% \ y| el t s: the yields dropped to 31%
in Q?IF
579 DMF. The ing diacid is soluble in ACN,

., 68%ink ( DIC 10 instead of DCC), and
A
SO | ere i s any h_ h spl ve

bef o eﬁiﬁeﬂl;glc is added V\Q igthTsﬁgereg gf'fQ r}'fm'gl NHz

di scardled. This trifuncti onal m)l ecul e was used in
N-tetsm nus dinerization and 15 PEGyl ation according

to the follow ng reaction schene: -46 WO 2004/101600
PCT/ US2004/ 014888 solid lp)hase pepti de synt hesis
HON-1-E-G P-T-L- R Q AR AR LRI QTW RGP R-ATNH,
-T-L-RQW-L-A- AR 00 BocNH-N 4NO0O O/ o
HN-I-E—G‘FFATLR—QI - R- A- NH2

O
HN—|—E—-G—P—T—L—R-Q-W—-L—A—A—R—A—NH,

HN—I—E—G—~P—T—L—R-Q—-W—L—A—A—R—A—NH,

IIDEG 0
mPEG-NPC o) (o)

HN—I—E—G—P—T—L—R-Q-W—L—A—A—R—A—NH,

EXAMPLES 16: Synthesis of mPEG,-Lysinol-NPC

Commercially available lysinol is treated with an excess of mPEG, resulting
in the formation of mPEG,-Lysinol. Thereafter, mPEG,-Lysinol is treated with
excessive NPC forming PEG;-Lysinol-NPC

EXAMPLE 17: PEGyvlation Using A Trifunctional Molecule (PEG Moiety

Comprises Two Linear PEG Chains)

A trifunctional molecular having the structure

47-



40 NHBoc N0 O H TFA OO NI-E-GP T
L-RRQWL-A-A-RANH2 ~ HN-~N 0~

wobokAEe® P- T- L- R-Q WL-A-A-R-A-NH2 PEG H PCT/US2004/014888
NI-EEGP-T-L-RQWL-A-A-RA-NH2 0~ nPEGNPC OO
~NH--N OHNI-E-GP-T-L-RQWL-A A-R A NH2
EXAMPLES 16: Synthesis gf nPEG2-Lysinol - NPC
Commercially available fysinol is treated with an

excess of nPERX resulfti 5in the formati on of
nMPE®- Lysi nol . Thereaftelr, wPE&-Lysinol is treated
W th excessive NPC forfnn - Lysi nol - NPC EXAMPLE
17: PEGylation Using A Ori unc Oonal Mol ecul e (PEG
Moi ety Conprises Two Line G Chains) 10 A
trifunctional nolecul ar Chaln structure -47 WO

2004/ 101600 PCT/ US200 148 OO BHBgN-O ON O fO-'
O

Was made according to Example 15.
Step 1 - Coupling of the trifunctional linker to the peptide monomers:

For coupling to the linker, 2 eq peptide is mixed with 1 eq of trifunctional linker in
dry DMF to give a clear solution, and 5eq of DIEA is added after 2 minutes. The mixture is
stirred at ambient temperature for 14h. The solvent is removed under reduced pressure and
the crude product is dissolved in 80% TFA in DCM for 30min to remove the Boc group,
followed by purification with C18 reverse phase HPLC. The structure of the dimer is
confirmed by electrospray mass spectrometry. This coupling reaction attaches the linker to

the nitrogen atom of the g-amino group of the lysine residue of each monomer.
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¢c NHBoc N o Wis made according to Exanple 15. Step
1- Coupling of the trifunctional linker to the peptide
womaersso For coupling to the linker, 2 eq pepCT/Us2004014888
mxed with 1 eq of trifunctional linker in 5 dry DW
to give a clear solution, and 5eq of DI EA is added
after 2 mnutes. ThecivhoshierrepvserLrsiNE:r r ed at anbi ent
tenperature for 14h. The sqlvent is renoved under
reduced pressure and the qar (ﬂ\’i oduct i s dissolved
in 80% TFA in DCM for 30m r el he Boc group,
fol l owed by purification wiijt reverse phase HPLC.
The structure of the dieter Ntonfirmed by
el ectrospray mass spectrongt ry o This coupling reaction
attaches the linker to 10y hernbidrogen atom of the
s-am no group of the lysine residug of each nononer.
-48 WO 2004/ 101600 PCT/RISRO0RILE 2 (AcG GLYACHM
GPIT(1-nal) V CQPLRK-NH2 O NO O NNHBoc O ~,N-0
O DWF, D EA O (AcG GLYACHMGPI T(1- 1Qal) VCQPLR- NH NH2
NH, OO 0 NNHBoc NH
(AcG GLYACHVGPI T( 1- nal ) VCQPLR- HN NH2 Né\/\NHBOC

NH

(AcG)GLYACHMGPIT(1-nal)VCQPLR—HN" )r—NH2
o

TFA

o]
(AcG)GLYACHMGPIT{i-nal)VCQPLR~NH NH2

I

o NH,

NH

(AcG)GLYACHMGPIT(l-nal)VCQPLR—HN{NHZ
o]

Step 4 - PEGylation of the peptide dimer:
PEGylation via a carbamate bond:

The peptide dimer and the PEG species (mPEG,-Lysinol-NPC) are mixed in a 1:2
molar ratio in dry DMF to afford a clear solution. After 5 minutes 4eq of DIEA is added to
above solution. The mixture is stirred at ambient temperature 14h, followed by purification
with C18 reverse phase HPLC. The structure of PEGylated peptide is confirmed by MALDI
mass. The purified peptide was also subjected to purification via cation ion exchange

chromatography as outlined below.
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TFA y1 O (AcG GLYACHMGPI T(1-nal) VCQPLR-NH NI12 NH ~O

NNH O NH (AcG GLYACHMEPI T(1-nal) VCQPLR- HN NH2
wE@p/141600 PEGy| ati on of the peptide dinner: PBRyI/E52004014888

via a carbamate bond: 5 The peptide dimer and the PEG

speci es (NMPE&-Lysinol-NPC) are mixed in a 1:2 nolar

ratio in dry rd a clear solution. After 5

M nutgss)4eda OiMBPIEA -1a9VadpiaeNtIO ye sol ution. The

mxture is stirred at anbi ent t¢nperature 14h

followed by purification wth 8 reverse phase HPLC

The structure of PEGyl ated peptide is confirnmed by

MALDI mass. The purified peptideitvap al so subj ect ed

to purification via cation ion excﬁiﬁgéD 10

chromat ography as outlined bel ow. -48 004/ 101600

PCT/ US2004/ 014888 ( AcG GLYACHMGPI T 1-jnal ) WHaPLR- NH

NHZ NH OO N NH2 O- NH (AcG GYA EE;E

HMGPI T(1- nal ) VCQPLR-- HN NH2 O | 1nPRER- Lysi nol - NPC

DI EA, DMF O (AcG GLYACHMGPI T(1-nalyV QPLR-NH NH2 NH O

O OPE&20K

(AcG)GLYA(lZHMGPIT(l-nal)\i(EQPLR—HN NH2
0]

mPEG,-Lysinol-NPC
DIEA, DMF

0
-
(AcG)GLYACHMGPIT(1-na1)V(JJQPLR—NH NH2

NH\KO o o OYO_—P EGopk
HN O——PEGyk
\m T

(AcG)GLYACHMGPIT(1-nal) VEQPLR—HN" )r~NH2
o}

PEGylation via an amide bond:

The peptide dimer and PEG species [mPEG,-Lys-NHS] are mixed in a 1:2
molar ratio in dry DMF to afford a clear solution. mPEG,-Lys-NHS may be obtained
commercially, for example, from the Molecular Engineering catalog (2003) of Nektar
Therapeutics (490 Discovery Drive, Huntsville, Alabama 35806), item no.
273X0T01. After 5 minutes 10eq of DIEA is added to above solution. The mixture

is stirred at ambient temperature 2h, followed by purification with C18 reverse phase
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N NH~, \\\ ~~NH O~ HN~O PEGzoK NH O (AcG GLYA
HVGPI T(1- nal) VCQPLR-HN NH2 O PEGyl ation via an am de
whoewd10B00The pepti de di mer and PEG speci es PCT/US2004/014888
[ MPE&-Lys-NHS] are mixed in a 1:2 nolar ratio in dry
DMF to afford a clear solution. nmPEQ-Lys-NHS may be
EJFP@ e RO r MAL ass. The
cul glrle ?Engl ng e?]pir)}%@claageg 1Qo gﬁa‘gg‘(?g cog%iﬁﬁg(?gr Dl m
Thexifigge yteptide (W80 dlics cubjected Did vewrifidatiens viik| eatioNl dpmnexchange
35806 I tem no. 1 ggé 01. After 5 mnutes | Ceq of
DFiERIfaL s PBsEPEO%) uti on. The mixture 10 is

stirred at anbient tenperature 2% fol |l oned by

Do0a) (R0 e B H B PE R e o0 o6 ucture o

PEGy| at ed peptide was confirnmed Yy MALDI mass. The
purified peptide was al so subjec dto purification
via cation ion exchange chromato as outlined
bel ow. (ACG) GLYACHMVGPI T( 1- nal) Vi HoNH2 NH O

"*'( N'" O a NH (AcQ GLYACHI\/GPI T(1 Pﬁnajll{/\CQDLR- HN NH2
O | nPEQX2-Lys-NHS DI EA, DWF
(AcG GLYACHVGPI T(1- nal ) VCQPLR- NH NHQ%{% 0] O PEG20K

_..q_..

(AcG)GLYACHMGPIT(1-nal)VCQPLR—HN" )~NH2
0

mPEG,-Lys-NHS
DIEA, DMF

| | O
(AcG)GLYACHMGPIT(1-nal)VCQPLR-NH NH2

(AcG)GLYACHMGPIT(1-nal) VCQPLR—HN" N2
0
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N ~~N)-,,\\,,~~NH O Y ~ PEQRoK NH O

(AcG GLYACHVGPI T(1-nal ) VCQPLR-HN NH2 0 5 -51 WO
wQoe4naBae00 PCT/ US2004/ 014888 The present i nRENUSIIN4/014888

is not to be limted in scope by the specific

enbodinents descri bed herein. Indeed, various

nodi fi f op i t t

descri e %%SnH&E®Xﬁbé§g%% gbggrgﬁgg?oh?ﬂ%ég ﬁ@%ﬁe specific

i embdmants ddscdivedt herefnor Aglekdgvatess medifioatican doft the invention in

acconpan in figur Suych dlflcatlons r 5 .. .

AR 1% lefotined herets Mol SespaS P RRa! g akilled in the ar
Ch@hﬁﬁe fchles@ﬁg WSsck gﬁeﬁ SREES acddiEhMOIHR% RAtL Hieh matiftions are
appl i cati on protocol s and variods publications, are
cult@ldeditcdfadl\mthmslﬁiscppe oftbe dpmdegtiaonms.of this

i nvention. The <citation and/or discussion of such

r ef er eNaarrows rpfeeaniceke thoirtied fyatérds, platent ﬁgpltch&ons protocols and
descrlptlon of the resent |nv§nt|on and

is
adtH s PYh l%ws,a@ﬁejcm ([AECUTSE Hétheéieafeipﬂﬁpl % Ofﬂ%lmvenff%l- The
L R T 36h ol g R ek e
héeseriptidiyof the praeamienvamtmin eid isg1ot am edipissiod thay ani euchaxterence is

ext ent I.f .each r divi dual | . e
bt e o thy 15y iieh SpGHER hords: il SRS piond discussed in his
P@c%&ﬁ%é&@ﬂ&ﬁ*ﬁoraﬁéﬁ%@réﬁbf }aéoRE ih%heidentfety and to the same
pepti de-based conpound conprising a peptide noiety and
aepoityasef dngh eeferengt wesindividiadlyynednpereied byheference.

pol y(ethyl ene glycol) noiety is linear and has a

nol ecul ar wei ght of nore than 20 KDaltons. 2. The
conpound of claim1, wherein the poly(ethylene glycol)

noi ety has a 5 nolecular weight from20 to 40

KDal t ons. 3. The conpound of claim2, wherein the

pol y(ethyl ene glycol) noiety has polydispersity val ue
(M/M,) of less than 1.20. 4. The conpound of claim

1, wherein the peptide noiety is peptide nononer
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conprising a single peptide. 10 5. The conpound of
claim1l, wherein the peptide noiety is a peptide diner

waeommpnisdng two peptides |inked by a |inker noPEr/YS2064/014888

The conpound of claim4 or 5, wherein each peptide
CWipy i skgmedistor e than 50 amino aci d nononers. 7. The
conpound of claim®6, wherein each peptide conprises

bet weel papedd-baked cdpaid cdmpaiRinga @ptide fﬁaﬁmm@ a p8ly(ethylene
The conpound of claim7, wherein each peptid

Cgimql) @antjbgflhw@ghthg @gb{eth:éeneagiacqggmggﬁt}ﬁbs 1gb=1aﬁand has a molecular
gﬁr@{ 2-tha gind of claim1, wherein the

pep e hoi e y conprlses apeptide which binds to

ei yt hr &fp%%ép@ﬂlé@ £ a%ngrln%zher 1n]tge Rpﬂ&‘(eetfé@nge %129({1?810?6’[?}159 a

V&ﬁbrébulatw ht ﬂoﬁlfll()(lﬂhor!@zﬁtdn@ receptors 11. The
compound of claim1, further conprising a spacer

ety 48 cl:RD! vGreARLE by AE IR Selycol) moiety |
pol Y(er{l%s(lt’e e glhycga wo?vetﬁ _F?égﬂ%onp%aﬁo)mmey has

c;bcziydrsﬁexmwmlm@d&/h@)sﬁé@ethandlmy has the structure:

25 - NH (CH2) a- [ O- (CH2) 0] 7- 06- (CH2) E- Y wherein a, (3,

V4. , anthecaigouad ol claith égeharciththe pepaleursictrie peptide monomer
[ ndependent ly selected. 13. The conpound of claim12,
Vap@pmsmgaaﬁlgglglpep eeger l<a<6; -53 V‘D2004/ 101600

PCT/ US2004/ 014888 0 is an integer, (3 <

ah i ntE@%@C’mHOU@d of olairg 1, Whetsth pe@ﬁldesm%ty %ﬁ@@@ﬁld@ @mer

SbrSii i riaR lﬁ{eﬁmg'e}ﬂh%%r ety O 14. The

oun 1 and J3 = 2. 15. A

eut|cal 0 sitio [is
Bat | i Sue eg G 2o HOREH ?a&ﬁ%sé%%edw@mﬂi»s fgjmore than
CSURhind@RiPmoR@REisde noi ety and a pol y(ethyl ene
gl ycol) noiety wherein the poly(ethylene glycol)

7. The compound of claim 6, wherein each peptide comprises between about 10

and 25 amino acid monomers.

8. The compound of claim 7, wherein each peptide comprises between about 12

and 18 amino acid monomers.

9. The compound of claim 1, wherein the peptide moiety comprises a peptide

which binds to erythropoietin-receptors.

10.  The compound of claim 1, wherein the peptide moiety comprises a peptide

which binds to thrombopoietin-receptors.

11.  The compound of claim 1, further comprising a spacer moiety between the

peptide moiety and the poly(ethylene glycol) moiety.
12.  The compound of claim 1, where'in the spacer moiety has the structure:
-NH-(CH3)o-[O-(CH)g}y-O5-(CHz)e-Y -
wheréin o, B, v, 8,and ¢ are each integers whose values are independently selected.
13.  The compound of claim 12, wherein
o, is an integer, 1 S a<6;
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10 noiety is linear and has a nol ecul ar wei ght of nore
than 20 KDal tons; and (b) one or nore pharmaceutically

waecwepnbwhd e dil uents, preservatives, sol ubiliRPE€r/BS$2004/014888

enmul sifiers, adjuvants and/or carriers. 16. The
conposition of claim 15, wherein the poly(ethyl ene

gl ycol ) noi geul ar weight from20 to 40
KDal t ons. 1@8)1/3?%%%%’ }:6 T)§i tion of claim 15, wherein

t he poly(ethyl ene gl ycol)_ poiety has pol ydispersity
val ue (hA/Nﬁ%EQFmFggsf%ﬁéhag.20. 18. The conposition
of claim 15, wherein the peptide noiety is peptide
nonomer co§rt§r %Ii]n'g a single peptide. 19. The
conposition of claim 15, wherein the peptide noiety is
a peptide dYWémlm@@ﬁe%ﬁﬂmigﬁﬁﬁdtmo peptides |inked by
a linker noiety. 20. The conposition of claim18 or
19, wher ei nYescithep@pt o1¥eOconpri ses no nore than 50
am no acid nononers. 21. The conposition of claim 20,
wher ei Theamhpquadtof diire ddpwherein yoetl weeff =about 10 and
25 am no acid nononers. 25 22. The conposition of

cisi m&%haﬂﬂﬁeﬁdi@l@@ﬁbbdﬁﬁﬁidcd@rﬁiﬁg)ri ses between about
12 and 18 am no acid nononers. 23. The conposition of

clai m &% phiedhdied Bkl shed PEptRIebaS@IGnRRBd omprises a
peptide” which binds to erythropoietin-receptors. -54
WEpLE0e nioi gy 600 2 POl atindooxglgaci ewicty avheria teaoppipsihyiens glycol)

of clai 15 erein.th ept.i,.d | at [

gfetds T el 156 R bl SRRSO T iR Rkl BBIIGE

The coppositi f cl ai 15, furth i Sj )
spacer isolé‘f";/%ge?nx%egnp Iﬁrﬁr‘]@aceﬂ@ﬁwyd eae‘ir‘lFBé’:tg r kﬁ@g‘%ﬁg preservatives,
g%lﬂlﬁfif@fé,%lﬁhéﬁ%}’ddﬁmﬂﬁis%&/or 2aréiers. The conposition of

alm 15, wherein the spacer noiety has the structure:

-+ (Crgd @o@s&tﬁ@f@aﬁm@, %E@rﬁhlg Sgg@g’cﬁgﬁné‘ glyBol) Yhoiety has a

,and s are egers whose va

i mdkpendenridhy fisal 2cheld KDATonsThe conposition of claim

26, wherein ais an integer, 1 <a <6; 10 (3 is an

| t.egeThe dorfipdeitforfof claim 15, wherein the poly(ethylene glycol) moiety has

polydispersity value (My/My) of less than 1.20.

18. The composition of claim 15, wherein the peptide moiety is peptide monomer

comprising a single peptide.

19.  The composition of claim 15, wherein the peptide moiety is a peptide dimer

comprising two peptides linked by a linker moiety.

20.  The composition of claim 18 or 19, wherein each peptide comprises no more

than 50 amino acid monomers.

21.  The composition of claim 20, wherein each peptide comprises between about

10 and 25 amino acid monomers.

22.  The composition of claim 21, wherein each peptide comprises between about

12 and 18 amino acid monomets.

23.  The composition of claim 15, wherein the peptide moiety comprises a peptide

which binds to erythropoietin-receptors.
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is an integer, 1 < s<6; 6isOorl; yis an integer, O

Sy < 10; and Y is either NH or CO 15 28. The
wa@eovpasicddo on of claim27, wherein y > 1 and R BCRUSRD4/014888

The conpound of claim 1, wherein the poly(ethylene

gt4; col The@irgasitmsofalaimmlisewiib@in the ipghtidef moiety2nmiséHa peptide

KDal t ons. 30. The conpound of claim1l, wherein the

pBhigh binds|te HEoRboRUFHI-TESRIPF- has a  nol ecul ar wei ght

of 20 KDaltons. 20 31. The conpound of claim1,

wher ei Bhe eampsitioperfislaimid, firihebrompriiieg § spacerappickrbetyeen the

| §5%he QFer ARG M. R¥RIIME B AR chain. -55
26.  The composition of claim 15, wherein the spacer moiety has the structure:
-NH-(CHz)o-[0-(CH2)ply-O5-(CHz)e- Y-
wherein a, B, v, 8,and € are each integers whose values are independently selected.
27.  The composition of claim 26, wherein
a is an integer, 1 <a < 6;
B is an integer, 1 <P < 6;
¢ is an integer, 1 < < 6;
oisQorl;
v is an integer, 0 <y < 10; and
Y is either NH or CO.
28.  The composition of claim 27, wherein y > 1 and B = 2.

29.  The compound of claim 1, wherein the poly(ethylene glycol) moiety has a
molecular weight from 20 to 60 KDaltons. '

30.  The compound of claim 1, wherein the poly(ethylene glycol) moiety has a

molecular weight of 20 KDaltons.

31.  The compound of claim 1, wherein the poly(ethylene glycol) moiety

comprises at least one linear poly(ethylene glycol) chain.

-55-



