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Case 23268 FLUORO SUBSTI TUTED 2- OXO AZEPAN DERI VATI VES
The invention relates to conpounds of general fornula

woberes3ikl i s | ower al kyl substituted by hal oBETVEPNG6/066438

is aryl or heteroaryl, unsubstjituted or substituted by
hal ogen; R2 is heterocycloalkfl aryl or heteroaryl,

whi ch are unsubstituted or substltuted by one or nore
substituents, selected fromthe group consisting of

hal ogen, |ower al kyl oxy, |ower al kyl substituted by

hal ogen, O | ower al kyl substituted by hal ogen or are
substituted by C(O-NR" 2, (CRR)mC(O-R heteroaryl

or S(O 2- | SREATMERYT DFRSEBROD HRAENRAR AMDVIRDI SBGRBERS

i ndependently from each ot her hydrogen or fl uoro,

wherein at | east one of R4/R4 or R5/R5 is always

fluoro; R is aryl or hydroxy; R' is hydrogen,

cycl oal kyl or is heterocycloal kyl; R is hydrogen or

lower alkyl; mis O 1, 2 or 3; and to

pharmaceutically suitable acid addition salts,

dhe presgnitynygotien eqlaint foormeethod vhtreatizasuprdegenerative disorders of the

erein, the
LR SRERCLR it LS| OB e el RS St or
branchedchai n group containing from1 to 7 carbon
atons, for exanple, nethyl, ethyl, propyl,isopropyl,

n-butyl, i-butyl, 2-butyl, t-butyl and the Ilike.
Phe f)féﬁ{'fﬁﬁb AiH co H&&Qﬁll?ﬁ\%ﬂ%l@ ﬁﬂﬁeﬁ‘i" tﬁé}aﬂeu'tlcéfsd‘cﬁ BR0man
atons. The term "l ower al koxy" denotes group wherein

etyehrgpighin (FRQ big dinited by thir rh%ﬁplamlealf hfwnrmv@hpm@hty to

gltott@a%@ é(da%oﬂnl“lpf?éé{ Qﬁﬂtc%hﬁﬁr% TEk%nt gl frhAl aQtQﬁﬁn maximum
enot es thlorine, 1 odine uori ne and brom ne. The

elivienl patepEy. Nowalor B repoirsisegsn tehavedypen develapsashriongh chemical
HMQH?&&%PQ?EP?Qh&%th%ﬂﬁ&%Bfﬁﬁaﬁ%o%ﬂ%.Qﬁs ﬁH@ﬁQand
rings iIn t onering is ar
peplenrgsd efyshropRigtp petiviiiy@Hgvingroptigshamapia Hmegfpn@rtem pet@nts with
ﬁfdﬁe%@l@&%’aﬂ dslnpz&lﬁs\/énd A& %éﬂts Me?%& é’ﬂem(gﬁ&‘a f
nonoval ent aromati c carbocyclic radi cont al ni'ng at
| east one heteroatom selected fromthe group
consisting of N, Oor S, for exanple pyridyl,
pyrazinyl, pyrimdinyl, pyridazinyl, triazinyl,
trhé ﬁ?e@én% |1nvehﬂb1@ RYfdtes tfobhrﬂikthom()f fr@:itiﬂ g ne'ufﬂdég&ﬂ:réﬂve disorders of the
ﬁyrazo yl |soth|azolyl tetrazol triazo

ipn arpd 3pinal gprddyzdingntteripe to 61@&t2‘?’51|t9'f! neeéirofusgwélf@r)yra
?feﬁfﬁ%ﬁﬁ@a@ly Qﬁ&&fv@ @ﬁ%hngépd&ﬁ)sve?ér%h%/ﬂdlgiél aget INEMlthat is a
riazin hi azol

chf‘é@é‘ﬂb’d?%‘lhﬁﬁi I@mn gotyragicH n Ab ﬁheémléﬁbtmedlﬁ%h@@ar bon
E@fﬂr@?&eﬁq@ Bt Ab HEdEpadingd &ﬁﬁkn@%ﬁﬁ%&t@ﬁ géfy yISR! g@ﬁ:’bﬁ%roups

from roup consistin r exanp
Bacapgpayticu %mp@ﬁ\gﬂar ryrlah%msdr linkepstruskiigr opyr any| |
azetidinyl, pyrrolidinyl, piperidinyl, plpera2|nyl,
nDrphoIinyI or thionDrphoIinyI. Preferred

het er ocycl oal kyl
Description of the Figures:

Figure 1 depicts the concentration of EPO and an NEA of the invention in the serum of

rats 2 and 6 hours after injection.

Figure 2 depicts the concentration of EPO and an NEA of the invention in the liquor of

rats 2 and 6 hours after injection.
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groups are norpholinyl, piperidinyl or pyrrolidinyl.
The term "cycl oal kyl" denotes a saturated carbocyclic

WO 200g/03®ent ai ning 3 - 7 carbon atoms. The ter nPCT/EP2006/066438

"pharnmaceutical |y acceptabl e acid addition salts”
enbraces salts with inorganic and organic acids, such
@%u Lﬂﬁé{ﬁ&g ﬁlre C n&%tr%mﬁ”o% EP@ a%? aq NE§A‘M il nﬁffeﬁlﬁbrgln the liquor as
plrosphori c ac:| , Cltric orm ¢ aci umaric
well ds lnrthé giremadirds 2acébihouescif@r ingestionni ¢ aci d,
tartaric acid, nethane- sulfonic acid,
p-tol uenesul fonic acid and the like. It has been found
that the conpounds of general formula I are
R N R B A I Ph kR AR O i
voieoles bavice psefenablyudionsf dnatireaeming griotip dnd cogdrisingah
2hd t (o'oY

FLR L oERS oy RARRSL o A DR R R W ARG Bercpbictn and
arpdo gskereefonmomhawubesegfiertherpé htninan |er1yt1h1@pelet1h iniaglified by the

. [ r .
AR IAL OGR4 A Mk BRI 861 814 Rl P o PR M doostation
pites paad @lrytht@pletmgun@ﬁybbmng erwplentpjhlessl toThé pa}yyettbyldqe glycol)

Bl SE Pl O ERP AR ARG QR ARGRE (0% /Ry o

frch puiyéethylPnoglgeal) graPPforyingas emidesonfl vathooreodfistid@mino groups;
rah.fo 0,
&}8 ilalg% lgagpﬁkm%ﬁ§ 23 In 1%&531{)%}(})@5%&%}’%09?0 é‘n is frorP 1to 3;
&8bn a7 in @rdhdseo sahatcheanbsulhieweplit. ofT]m@gcswltlhg a¥EA enbtracted by
I
%{)q&@cﬁé St%g ?fge J ith ?&éggﬁi Whr%%%ﬂ &me%g&irghsr}%l? Epﬁut 20
léﬂtRlabuns tdx a‘bbet 1@t kitodeliton sN-SuelnNEBS ereriesdrjbet her einiple, in US Pat.

R EpREe L Pt AR AN it RO B

action of 2 proteolytic enzynes ternmed b- and
ghe At uadel in phiSevicrtiars arediahemacatly pisd fungtioedly distinct from EPO.

?é%&ﬁ&i’m nvg\foaarndqtg %J’onda?z{ J.P@r E eUfilt tﬁ%teﬁ\k]@ﬁ %futbtltrgﬁbstalrtlally lower

bmdgremfifinigf toAP@EEGrrbmpmrmgdtdmoch nemre quigklypdoaspratd with EPO.
( f
CATERR gl R epilicholeln' QPO RHeRUE RBLE GREEE s8ffigecous
qiMi¢ad pmp@dmelntlhém,gbncpemcﬂ dlecsﬂam:g ltaﬂfehfe yhoplasmaiesidence time,
i Qri . es is of 40
E&?%gg d;%:l?a Cl%e%gdt 'ﬁal(e %&%m{%@l Caw%? svb eties carries 2
additional amno acids at its Ctermnus. The latter
Beme npihesbdve abstrvatidres reforieg madiktoye piapertrey bodthe Mgyt dfdlee
i
Mg%tgor efé;sélgiﬁﬁgy f)ec‘e)% atiﬁ/ t o acfl o %’ !))/f Z[C:(:’%lgé ef@cﬁ)?d dl-m)?latlon from
Mﬁhtomlwmaﬁmrorl (t EP©>&§’C) togetimp ogiht angaxtdnged serum half-life may
t%glg ﬁgn %nqlg}o{ﬁp onginstﬁétgo d e{ﬁl Hsﬁég{etlcg &t H{rgﬁ %gfgllluﬁt[bsie ft&actions
weprtesentptar. Fenstgrnorgpsans, tat:gcpnwlapleastpmcnyﬂls prght basiglcient to
' T S
mgllug{:th% %@éﬁ ea\#gl'gF \9@%1% %%pyk‘ggllft %116212) 'glgt@%{lgﬁ Fo re@\ﬂgm such a strong
Binderg t_hst_stha tacaptodunpmukntom;déx ig nﬁetmlamedsaadmhgrabai Statistically,
eni.l.i n c
glélﬁ?afefgtlélﬁgdgcgb%gg éf;] t'hS ln}‘g(ﬂ? ol %11 t c%ﬂn{liz glg{he% p@lt%@lﬁim ?qg total,
ArPmadel of dvgiop rwnuthi lesd af the hﬁfedtktitact fone Hméémlh:rwdlﬂdmd:tw,ate more than
h a | oose substrate specificity
OI%AFCC tor?ﬁfgr%% ??%r&?fenbr ane proteins unrelated to
APP and Not ch. | t was denonstrated by genetic neans,



10

15

20

25

30

i.e., ablation of either the presenilin 1 and 2 genes
or the nicastrin gene, that g-secretase is absolutely

wo eqpaiossss f or Notch signaling. This was subseqRenEP2006/066438

confirmed by treatnent with spegcific g-secretase

inhibitors. Notch receptors aré not onl y_ essential in
BIDGYANS, S ELR ST ot SONE VLR bk BlerfRtfrtdency of
admummstietign apd oldre etableicontralnd hdinfoglben pemmittorg opgingal management

I €
PR s B RS aet S A orBer sndgreoine
drenrtbenpyl Elmq@l athaptagés av exqtested vd nainhign tnopravéd @@mmerﬁ outcomes
I cl eavage of the
e{}tg?]g%e@u ar gg&ﬁi 9{1}9‘6@ He “ADAM prot ease (TACE) and
subsequent cl eavage by the g-secretase within the

Netug#ilyt mn@mﬁnﬂamleermfdimqiﬁtirfm@%m produtaday aliféerent tissues of the
aﬁ(ﬂ,‘klh tghldﬂe}%shﬁra Sk iOfe ‘ﬂtl o@ﬁ "Eﬁ\éhﬁ%ﬁmﬁmﬂ%@ dlia stimulates

rans dates 10 th eus where It
widtthoat ¢edlprodustion r\i§am§>t & frreiglatf&ndre 6f (R0sped. fcad. @plo dih3: 432;

e ) ' Sj
BEOERF95 15, 4P KRRLF g REVITH) BEPSENESHIGR Lo
Gy ytastsr.d5 Fraad, Wk d dilzak (OE (AQE}) N@orrel Pap ¥ 1ehs Natofally occurring
FesbioS R sty B, S ATOSABL ! 9081 AREH CARYON fbzeniors
Redont Imariraw yekexedp os biotbdidabactivay bpohtdofe talrbceptoss on erythroid
gt he Notch 1 receptor
g\%? ﬁog%ﬁanggl?sse(1%&%@%&2@9% It was shown that
growt h of sone cell lines derived fromsuch | eukeni as
Ieadslitsantsi the vee ¢fdRQ wairent Aremiat teceptlyediisenakeule is also postulated to
H)in(@n fosar}’éhkg Qlf ﬂr%%gvea&fegﬁb QL e Bk w afige 1P rJelkl\BEu’fIh and K.
S|gna roa er role for ch I'n oncogenesi s
Wagoers dad. Hcmst@i/& &l3-6¥ce@ht4paper which descibe that
its signaling is required for maintaining the
TERELSHLLF pRARPR AR, L Gt LEROS ALTRALBEN iy prmeptof
aewraddgencrafivedmrders o4 fedirainiand [thiispiepl cerdiydatroducing the NEA in
nG . : t
G316 BRTRSI 1Y SRSl LIRS g S SRR g b
Abstlze ME@Q pldtb s.in Einitign laeesaltvecanalyp ofrotsotgthp plogdrveain barrier to
Fg? e{lro ote@tWeaa%érﬁQ foq CE fns %Lﬁrcdelﬂ'thé Pra g{sﬁﬁﬁth@@glngycord The
OW ND i Itory nmpoun
éi@ﬁmncﬁumgrwlmlmml gtmpblmeej t}hly F}@sehEEAs e)dﬁblAm other settings as described

g%%gg%f éo?Qctﬁtf'Q d@%g&gbfdk ??ul?sgartt%ﬁﬂh%#tpﬁut%@& tlta.gég?%l%neused to treat

newropegererativendibdidensy & cofmpgregigo rtledraaewm EPObe usef ul
for the prevention and treatnment of AD. Thus, the

ERIRRHORSn Bhe bith Sn MR LD hc RIS Y cck Bt BN

n cancers fg | oc e actl vl
ail

tpehedp gt dgeiedhdSirisl n@wokﬁrm é@@ht(ﬂ?ﬁﬁ) inenfnobredt 120A13-224)
%{d fstﬂ?e ﬁh&tb?f a% le&’ gﬁﬁﬁ "Phﬁ) %1 epts@(mrft Grd eﬁ%ed in the

urther | ng t SI gnal i ng pat hways
oYreiangiasnel qqtlmfftbq: @hmesdh&nmﬁ@éﬁfmt:ﬁbb diieprignarnetreatogof the

g&ﬁUfﬂ%%% fgﬁfﬁlaocgs@e& ﬁ‘)‘?m fEBOF is hﬁ?ﬁ%‘c@ﬁ g??ﬁt? ID NO:1. There are two

secret ase tion, or exan'p [ ow ng
disblfide Brif grsdetwRie CEVBCY O ant Qlys’(-2394) The malecul@3welgs of the

Pél%gb?ﬁls ehiiX of %Pgﬂlltho‘h% te sQl)gar méithe{ §§,Q36 Da. In the intact EPO

molecule, approximately 40% of the molecular weight is accounted for by the
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Nat ure Revi ews/ Neuro science, Vol. 3, April 2002/281,
Bi ochem cal Society Transactions (2002), Vol. 30. part

W@ 2000085480t Topi cs in Medicinal Chem stry, 2002CT/BP2006/066438

371-383, Current Medicinal Chenistry, 2002, Vol. 9,
No. 11, 1087- 1106, Drug Devel opnent Research, 56,

Y

Sesdmdd, Bovoher, BI¥ell, 35@.d35Enday M y1BEDR BidloUhem. 2L: 12059).

I\/Edi Ci nal Chemistry, Vol. 44, No. 13, 2001, 2039-2060,
gﬁkﬂro@b@ P9 %Pg;ﬁr%fefls?% O%&Q%:latﬁféfﬁrt&n IP8in ; the amino

518 522 199 Nat ur e 9-1132,
mihSqusnceraaTLt 7 6SEQ PONO: 1Tan €¥7Q G3INO:L) o78n agino @@@S’.ﬁquence

IBOE R o e B e e e daad Wine

simulgEe8o660HlozoBH prmcel@n gndfhetshiudatiopenfithe diyesioni amd
airﬁ%retnlﬁgt &P %&W‘f‘tteﬁ erytﬁforﬂlJ h?o éﬁnl@&rs irp fhre ‘t}oiﬂ@ Iﬂ'lcﬁleovf’ fFurthermore
o ana t

Cor‘rpoun S rmul as elr ar maceuti ca
aapbperandta” gafetsso fagtyco sydatedhpiotae tslmvem pht leesd pnfanﬁt;ht: biological

Bl%i)eftﬁg of Bﬁﬁ{rﬁ%ﬁﬁmﬂgs lgd ﬁ%ﬁe Stl;?li%l ?H?edar{ q“hhlé] olecules are

ecretase | | t1on, e| r nmanuf acture, I canent s
pldsedmxlalbamgpmur@rowcta\@@éﬁedanub N uwdthheem rivesatdron include

Q{&ﬂ SO&Is nﬂ)(fcﬁgéjcfé 1188 afdy, t&r e%‘méllaebﬁt% dﬂfect?&) HEQ&!;Q‘H@&S or

P U e co
#Adcrdeeiatiy through aemae)n@rTlm@cmmms elaol oehgleianglogdhavin diwem 1 to 6

Q@&ltl!)ﬂﬂ]sﬁe%qo} @yc%?%lx% élanglg%scﬂa@glg}%‘? %e%ﬁ%ng rag@]?]})nal amlno acid at the

car ci nomas. ect e 1 nvention
adrboXygemsinaf erxdpifltkz@glbfqupuﬁm pharetn hreddifiondcenat esd arcludes at

[ r . f o
AL ESEOUST By TS 1 SRR, Gl nctcs
whenegamdr4 bRt leaseotnodife fo1t glprosylatmeh . Rhesegepinenylude both natural and

subshitut SI?) %g%({mr?%eg,gt Vﬁ&ggl{ ed conpounds fromthis

group are erei'n R2 is phenyl,
substituted by hal ogen and/or C(O-NR') 2, for
ERQriphds to lypecifol transingg bearepecaptss (]EPO R). The functional human EPO-R

[
LAl eS| PO 0032 s o
oyo welgt@Qahglngpyot@Lrbémmméé&él fromypl a)c;c(s Each chaln comprises an

r t

R L e T L
@@m_ﬁmrtp edidotip (pmtdm_ t@m@mlklnase HxKSlip aﬁ“ﬂxatethamodm E¥Chbinds to
&1% b P&%ﬁyﬁl}iﬁs%gg’lﬁ%ﬁ}e?@ssg&a@oﬁ é)o%%ﬁn%r}gr Jhgvtﬁg bﬁ{dlﬁ?g(s\ftes differ

or eQanp e e co un
dreatiy. OFte- i i g 8f BPOIwidy ihe 4earpton doayts tremeopifgraidtioaM)chap ge-and a
H};ﬂtelu &n%egtlo%xo(} tRé R&oaﬁPé R’L&bugﬁp ﬁﬂ:ﬁsl&ldfs o m&gphosphorylation of
the two JAK molecules which results in a complex signalling cascade. It has been shown
that the EPO-induced signalling pathway returns to nearly basal levels after 30-60 min of
stimulation. The effect of EPO is terminated by the action of the hemopoietic cell
phosphatase (HCP) causing the internalization and degradation of the EPO/EPO-R

complex.

Recently it has been shown that EPO is a more pleiotropic survival growth factor than
initially thought. It is believed that EPO has neurotrophic and neuroprotective (Cerami A
et al. (2002) Nephrol. Dial. Transplant. 17: 8-12; Chong, ZZ et al. (2003) Curr. Drug
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Preferred conmpounds fromthis group are those, wherein
R2 is phenyl, substituted by hal ogen and heteroaryl,

wo eno7e3%spl e the foll ow ng conpound PCT/EP2006/066438

4-chloro-N-((R)-5, 5-di fluoro-2<0xo-azepan-3-yl)-N[2-f
luoro-4-(2H[1,2,4]triazol-3- yl) -benzyl]

' Rl ] f thi .
USSRV LA ey D81t P EOTBES A Dty 1691
$Qib Martiull Bloet @CRZ000CNSvs Rhysidlofci.da?adt 229 hasduddr| (Maswdp, S et al.

S . . ; ; .
PR S om0 SRR s PP ooy 39 55249 and
oxdiograpaive Bandtipnathinmid], Kireeeln§a003 phiadidvpsc. Beo pP:H3B48; Parsa, CJ

C : ) . .
BRI L a1 0Pl A OB g OB et
dsion @ aepant @dght) andmaoinalian brain (Digicaylioglu, M et al. (1995) Proc. Natl.

3 RReBYA )~ SRR, - but YEh.S A 0. nPr &f &FEedn.
SEieL) R0 iy S s 0k 8L R 553958 g,
slubl9P6x ire dl Neyirdwal. 8Et-@i6) RP(O bindowesiteawrgmainly located in the

| e - en....rhe n f

FPSCA el AR Rk B ER Eh oPRIRALAE by, et al
CIAS bleropr Bph rAedd [igi. A 87 K 9T0) i Hurthleen arretit istkoown that EPO
ﬁﬁﬁ‘%leg theggroﬁfepa(f onahd d%?e%gr{tﬁa?i%g o?ﬁlelﬁ)rvgh alV%?én? Qn(’tf) hlooc Eriesicells
conprise react ng a conpound 0 ormila w X
CShinprou et aff (F001 ndiNeeu R sSCRE: QI733-PT43%; Studle dmp ol (20007 J. Neurosci. 20:
? 7%@ wherein R, R2, R3/R3 , R4/R4 and R5/R5 have

e nea%ing as descri bed above, orb) reacting a

conpound of formula with a conpound of formula R
TigHRetraproveciine et pf gY@ noebofragdbase totheyirinharg importance of the

f I - - i > P .
BPERG B TR ol o pEER QR B R Shonari
RBMRBane fA¢iRA] anah oREs/ pREN dra\nép proknam pelare mpabeelldeHoras h€blong, Z7Z et
b i.f desd . rii e .
S T R
palential deads &l ths relddse ofigitedhrede pf, sbebsesvdterthpeapases Higl, and 3 that

g%ﬁ%%f%ﬁg%%%%‘ﬁml a | are described in schenes 1

€s 1 - 18. The starting nmaterials
of formulae VII, VIII, IX, X and XI are known
Ao mpeivndsuropratecyive effece pAERA it thertertinoxbs fingsIpire Weesilpy tha group of

8 T YT, OO O IR B 5 202
Salcin e tMh ¢t An(169PHrpdilvel. Acad. Sci. USA 95: 4635-4640) performed in
Mongolian gerbils. It was shown that the infusion of EPO into the lateral ventricles
prevents ischemia-induced learning disability and rescues hippocampal CAl neurons
from death. Similar experiments with rats have shown a reduction of ischemia-induced
place navigation disability, cortical infarction, and thalamic degeneration (Sadamoto, Y et
al. (1998) Biochem. Biophys. Res. Commun. 253: 26-32). Furthermore, the known
protective effect of hypoxic preconditioning is significantly reduced in mice when EPO

signalling is locally blocked by infusion of soluble EPO-R into the cerebral ventricle
(Prass, K et al. (2003) Stroke 34: 1981-1986).

It was earlier assumed that systemically administered EPO would not enter the brain
because of the blood-brain barrier (Junk, AK et al. (2002) Proc. Natl. Acad. Sci USA 99:
10659-10664; Juul, SE et al. (1999) Pediatr. Res. 46: 543-547) . The blood brain barrier
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EDC - | -ethyl-3-(3-di nmethyl am nopropyl ) carbodii m de
TATU - |,1,3,3-tetranethyl-2-( IH

WO 207/83948¢ azol o[ 5, 4- b] pyri di ne-1 -yl ) -uroni un ePCT/EP2006/066438

afl uoroborate TPTU - O-{ |, 2-dichydro-2-oxo- | -tpy
dy\)-N, N, N , N -tetrarrethyl uroniumtetrafl uoroborate

{%@) S u%arétgg{}%ﬁﬁ)ﬁ%%hp éé’ he Qﬁ%ﬁospﬂ'aleﬂl.g}{ l(%g%glgﬂﬂu)gﬂr{{n} the blood

b regelates throsxghatgh pf ;utatanm]beswﬁeﬁ whe blppd hudthedwaiSchemed

iRty B PR Gt SR R i ferths e By o

bavier. tlhie cumansng:hmﬂydné boai badllalpechommds P8P ciBoidal epithelium,

. O f .
i e N
Juadugi sigtweagentigsuctelis tl@@bismme of énalodtetixlyivoesowydia paeity of
g{n ?ﬁ%&éﬁg&%’. ?ﬁﬁﬁ&g gfb(urf fEA %?ar%? ﬁﬂt&ﬂnd& s%(z‘er&‘i,”ﬂo REinGRARAN AL
oumhtical dnt_lﬂitlyaﬁ endsdinelhbmite glodnaldiawis chmo aled e\qﬂm oaaﬂ]ents fofm other
gegisoglrs ?E@{ﬁ:l b%d§ L’j'}{eoégm c %g Sltglrﬁ%lg ?}%é ]QBI% Ef?eicpl(/ai %%8819 hs &continuous
cdltlayeyt pecmtbm\gsdlutewxdiamgaptmmnt}dwhn trahscolteltuoguagdnly.ahus, lipid
Polflrﬂ?le g&nﬁg ?&g% Bgnqtl%[{}rﬁF %BHB I:‘I e?le%[argsfgéavlﬁiléf ’ugsotfueol%n?lhelectrolytes
slui pmmfyhs eﬂhd:rcthe teir e Hzlom@ mmome siquyahaTrﬂretg ecenponHneis/ous tissues.
gfnsfbgr fu ctlon éag to Slfo%ec? mserb%glnefr I{}fl}? %ul?g bstances
erivat or ex Sunobu prot ocol
wher eby an aI cohol RZCHZC]—I t r | phenyl phosphi ne and
@hérs apr fopy basgrmekdhatiisils byzddihcamibomdlautes aree neamst mdméatanes. (1)
- t
S TP A B DS AT R P ESRSES
i:h;anabll moﬂ)taotwmdrtrmpam thiouph herotsinicarred. Retrageduolar diffusion does

DSTRELELARS 8 S0HSH e BBV 1 Rl SeLy
O‘Elns‘cdhﬂnd d&ffbdiorc ahe gdnsml bee isgbel hlgheIEIhB dpophibeitywfarsebsiance, the
gr%atgg ﬁle%%%(g} éllté {h tbl?%n p{}ﬁl%gﬁ-,c%c gﬁ(& Gier Er@g%ﬁ}élle%mes Jjust get in

onat € pot assium i o
the!brain tb yaiff siin. Mlosepﬂnanedsutaﬁym&tdatb umsearaacelvatedmtaaq)ort.
The reaction mxture is then filtered, acidified and

PHe F o 'P;Em%f&fﬁ ilbngie&?%nglg%‘o%?%ééﬂ@ﬁ%@?ﬁ??é%u&ign9Lu\{:ﬁ 2§ HORHAYPeerial
Bjanonof hmp@hicznmnétol O¥lafiotaiud thowght te aperbeplaypidireid barrier

spec@; ?SS s"BFytsHHQEmg?ﬁecgndggﬁhmewe literature and

roa outlTined in Schene

2. Scherre 2 Rut henl um
The CSF is located within the ventricles, spinal canal, and subarachnoid spaces. The

principle sources of CSF are the choroids plexi of the lateral, third and fourth ventricles,
and the volume varies between 10-20% of the brain weight. The volume of CSF in
humans is 140-150 ml with a turnover of 5 h for humans (1 h for rat). CSF moves within
the ventricles and subarachnoid spaces under the influence of hydrostatic pressure
generated by its production. CSF cushions the brain, regulates brain extracellular fluid,
allows for distribution of neuroactive substances, and is the sink that collects the waste

products produced by the brain.

Jumbe (Jumbe NL (2002) Oncology 16: 91-107) has shown that the cerebrospinal fluid to

serum concentration ratios of rats administered recombinant human EPO intravenously
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catal yst H+ H An amine of fornmula X (which is
accessi bl e by reacting the substituted benzal dehyde

WOWRah/03d486/1 am nes under reductive conditions) BPEIER®06/066438

coupled to an amino acid derivative of fornula Xl
usi ng standard peptide coupling reagents such asgEDC or

gﬁ%ﬁlﬂ}/k%% fa%)ﬁt 1)%0ﬁ 'g ﬁl%lﬂﬁf RS foPihg a&ﬁﬁrﬁ&tr ! o‘f?i&fb\égéetm alpha

for osure netathesis o
oith 26 nizkgaThd ¢aladatedmearc icevederube mgpqemﬂrdamn UmelaasedAUCO_g),

I d
GRS B R bR L s Pt PR B dRsand Bt Hignan PO
(nhEB@D end Grﬁprgdr}ldﬂ fofdaftpoedimal ¥ ihIcerebltapmabilhitl an 870,000 mU h/ml

s qf formula Xl |1 n be oxidized to the 5, 6-oxo
?%)?)gléﬁgﬂnb?mf%r%?egtlyﬁqw via pal | adi um conpl exes in

a saturated oxygen environment. The regioi soneric
Wittt igspeecoto saekeo mqs:rlmdnks if basheen shdwh draethesysteariadyninistration of

E L%B gets%?rh%(ﬁ or rre dmtl als Peh ce -ll_lhl 2 urHlé( ct)fulnﬁlrcglon ﬁeh aftea middle

rans gem na uor na
cafretirak am:lrﬁoéelhsmm (@engﬂﬁxﬁrat [ (300 ]D é’aqe MNasl. Acrelh ScasU IAAESTE 4044-

o Gy MRpuPATBT R L b0 oo 3130

Bre@trﬂshemgngrdanpge eAtofaai, Cwnalkafz(ﬂﬁ) EBal. §thharmamd i406:019-225),

el dE R B bl TR0 Gl RN L ieifostre St 7 i and reduces

dasgologptdefinitc@iradse, (ﬂeuﬂd(mOQ)ElxNEmioelﬂgAQG 565-ameh. EPO8urthermore

RO PR o RO B it Rl ol B85 A Rara BT R, R g1, 2002

Blepiviet. Sdioln Tian splactol7p B 12héoh pbyvet r@atzem of metdrifuddtiong@miio, A et al.

DR hRSRGral 21 & N R R R ey PR et oy reacton

mi Kyplogicdcaid (VnhoB phar (20041 BxppMed. he8: 07 ko75)and or gani ¢
aci ds suchas acetic acid, proplonlc aC|d glycollc

g%rtlgé n‘§0¥e Illﬁhlilsgao Ig%%hrooﬁg ejgn uq%ple ﬁIaOrSIS g]\@g is Ocurrenjtly under
tarstdardtionabiSds acitflammatorydiischen#ohcCeaaral Necvaus Sgitem (CNS),

' d h
BbieD e B Shiete R oofF B PRGN LR RS A Naenes of damptap gaes
pl(ai]desaum diestdme appdaein SEymircgy taydotnheedsiof ere(ANS white matter. At the site

in .an.nert or. soI ent S ieth

8 FERoN Sihere ARubARLha e B RS IR bR On b fhnts
andinhiené infamnaattbnt Mee mgtlh ﬂtéd&dgelts”ﬁtlap@drf‘rdrﬂlthesa)douem a process

The te er a ai,ne
Fiv SRRl Tl ek DTS R i el st of
bEnglEﬁ)cﬂl@hj’zteS) Mntﬂ)ﬁoﬁ'@tl 1slhbo¢’leaM\¢Hat aaulsms,dbifﬁfem dleseind have been
The aC|da ition. % ds f or nul % hemical
RPBEde 58 ?lgﬂn‘t“bl 3% R% 8%?‘% %%ﬁgl %‘e'ﬂ? %Oén%%{%gs’ yehemica
tveaatinandro Watiagadf the aBiodébrSm Maﬁﬁﬁr,af[&tarnld&qtemm deﬁcﬁmble@fallerglc

a suitabl e ba uch as. so of.assium h
ff&fté@s?‘lifrﬂt@%rf eémogﬁoallﬁ ‘B’isi‘3 rg]%ﬁé’teénﬂ ?Iba S%ﬂ%fms the
h)ll::ﬁ‘lal mkmbrﬁi&elsccmn ﬂmnébllﬂ&o&gaeftﬁé Iﬂﬂehtfme:nt avdlable€orMS. However, a
ar mac ca e.addition salts possess
Baphan SihPend st it Fhraelt ead SpbEsRRaGHy Foreample.
E@f&cm&mdfs aumnembdralf irhheinoounpeessts dafgs bthe ifégsenbeta can be
ventl on may inhibit the g-secretase. The conpounds
BI5Gest i gated in accordance with the test given

herei nafter. Description of g-secretase assay
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The activity of test conpounds can be evaluated in
assays which neasure the proteol ytic cl eavage of

W@ ovakd4es substrates by g-secretase activity. ACEER200&066438

be cellular assays where e.g., ¢a substrate of the
g-secretase is fused inits cytopl asmc domain to a
ﬁe%@tcz{l (@rélﬁ g2(§j{ggt 19%- 37% YHeBe bl Qllﬂﬂn%gtsﬁg? }Mtltegtrﬁgﬂt%vlth the
usi on gene reporter gene, e.

hppdichterrasid;PO\V @heee mﬂamatow dsgvedak aauedeggtpenahee aspects. Thus,

r "We| V. f

HEAAEELALON LA o A R e REAPRE, BUE P Brpy in o
gedel odMBh can benonitored in appropriate assays. The
g-secretase activity can also be determined in

cellfree in vitro asays where e.g., a cell lysate
containing the g-secretase conplex is incubated with a
suitabl e APP-derived substrate which is cleaved to the

E\mlanq@ébim n dihie barrbenreish epal ddibeandeiplagl pods(208h Mel. Med.
%rﬂﬂ%?%h‘é{rt)ﬁe gzgf‘cﬁ{sfﬁa% thtstﬁ@ésis a g:?(l)ﬂ %']tlrérﬂief%r Rlduction on
neuronal ori ecrete Abeta pept I des can

mgarsivizedn whe MmBPRbtreptecp fticotsEspejatedswisya mﬂrléf‘altnmmlowzd ecovery
Mﬁl‘f&ﬁj §u6gpfn%h dl&ﬂh%ﬁklbgro%% ﬁﬁ@nds?@c@ﬁe& PhEPO intravenously

red UC%]I on secrete etat US provi di ng a neasure
oF. 3% 1AhUbon¢cotaily forehe firsy d@ysaftalsgmkeoThegms@rccrOéncasteatlon of EPO in

ﬂuf%tc'el"e'blra){ spiR&Smd Bﬁﬁ%%a&ﬁﬁ&cf’eﬁgedft{) 461/p o‘?ﬁlaﬁvaﬁ@e"iﬁ El?out 1U/).

g-secretase and a reconbi nant APP substrate.
dongy lsvelpdn thegaente apriraaimat@Dosnhi(Vd /A8 Mﬁtebfnﬁmwmmomlal serum
feYaeeet-Bo @‘{glﬁ P’hgh&n{cﬂklﬂf fm rb'e fals6 %ﬁéc‘é&ﬁi’rﬁr'u%é‘d {oreduce
expressed in Rcoll 1 n a regu |'e expression vector,
eepgriupeh inguricpiof sherfmomtpawmgtregm@péthn agetesaskbnds to
the truncated APP fragrrent which results after

2, 1?%1&{\’@{ ﬁﬁ?pr%ﬁM% R ré g@)r&é‘édriﬁccﬁé ig)ﬂt’thgﬁ aﬂPHﬁi‘th lﬁﬁﬁil tissue

constitutes th retase substrate. The assa

pricndipttal. (S0 e detai Tﬁ@uomﬁh@pglﬁfwﬂ@t 23]-27®Nas hgpexigynducible
gll &ﬁlaﬁﬁegf (g%% lin. § ejl Il(?’) Qﬁ(@hé@%@%;ng%%tg%/ reeénagkable

Sr upt e mcro raction I s

y
nl¢lfrf>BIrOém1|Vap0t@@mlr(BermgmhnoM et Thé1 99 r(eeneds Bigod Flow Metab. 19:
| .
SR, LRG0, P81 Bebiogh 140200 CUOTS0, 10T LA A i,
pmladmki ekyreggioned Hharal itd reeapagyehagbedrhigpiigsk inrmeueonsraa d

N N, il e

hll@Q@))raifmétep rsefiamiaad doo iypemad EPOhvew seenl iTTasculh tissvie ané

80l bR YR 1S5, BRTROlE e vt
memdﬁihe ppmes@mt zpmy dnpldeniseheinat edarcts EPQrandhBdOdt were
LSRN0 RHCSHROELALIS PO RSt loh a4
frtedifdyataczy &iHibibioh iof gpagftogoamde rcihalchsy odenitirablasts plifferentmtion.

t herapeutics such as human erythropoietin (EPO is

ftnaL Bgéiil %M—‘Iﬁ%ﬁt HEEB e@ﬂe@tﬁggrgériglg\gﬁ %{%% gﬁ/@gsgflated molecules such as

suscept i Ity to protease
EROr Altloeri ghgs thy dassigtviewhidmBBBoseatsidgiadi tadpe impénmaable to large

Ll

LA PLTRRY g MRah, S5O PRSI SFROL St oy

el thertahio gsrash dregapillarfread ethebvml to affest bsaip functide. ‘Puos elres place

209iRf0 %@%@%tcﬁ% ¥I£5ﬁ%%‘ ik hﬁni%ﬁfé E a&é’s S?Itﬂeoégﬂdﬁﬁleﬁﬂtc'eﬁ?'rhls
nagenmen |

anem a In patients wt sease and
inntiga¢ BB daedo v ha wed dyitenslscalvdexcyos thy Bﬂﬂa dotch EPEpR is expressed
The present invention relates to a nethod of treating

neur odegenerati ve di sorders of the brain and spinal

cord by adm nistering to a patient in need of such

therapy a
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therapeutically effective amount of a novel
erythropoi etic agent (NEA) that is a chemcally

woreaO3®Ees human eryt hropoi etin or chem cally nedi/fEPmd6/066438

hurman eryt hropoi etin anal og copprising coval ently
i ntegrated poly(ethylene glycol’) groups having
i : ' i t : .
rhin@d ﬂﬁrlg@# S%ﬁ%ﬂﬁd"iﬁé&ﬂé tr%[ﬂ%olrt &F’g)e%lﬁré ! t{HE gBB functions via

scription o gures: ure
soegenmediaiedrirapp®&PO and an NEA of the invention in
the serumof rats 2 and 6 hours after injection.

gifogatﬁﬁg tife LRk E&ﬁceﬁﬁ%i(ﬁg%ﬁggﬁl%ﬁ%?& Rk ti@%@gﬁ(‘é}ga% A}Igﬁigher than

I nvention int uor rats 2 6 hours
thoserequnpé taricoyihPipgigsis. Gnateepsontfer thawis dhon tleaieecptoroiar gsue

SRcinf e%bh@lo%e{ taﬁ%gt@'@%&da?%ﬂgtﬂ? lédﬁ)gfoid) QN Q5 m PRreGlith

s 1nh the serumo ours arter 1 nfectlion.
gpsepidi pragdnjtors (MasNEAS ek d1999) 1 Big. ChererdG8ohl288€l 1216). Another
£ &Qﬂyé’ tH%&‘F«%;sfeh&dof‘%ﬁé’Egé.%Qélﬁﬁda?dM L el &8 MRV M mum
preferably at Ieast one free am no group and

terpeisé leyel af EBPyitehdasifor pratertivniagaipstgisbuedn pay ippemstthde in the

B TSI e 2 LD, UL EROL 40,205, A0SR o
erdyting dpodaete enythogpiofidtiededsyiot reraadidict iSqmafCdClgmotido 6
oS Roh dhe B S L AL EPOBBTE b rw o eTist BB oL P Reurons
otthalbedtit hiyd thernsked] tard: HOwpal ythep bigh ead e sgbiERD forgudufierapy is

B0, o e SR A G ARy Sl b g Dot

fuwhrnreffean AandvdErytionpoasistSainonaingf Fas@ir ESM) mwingraalipgroved half-

verein Rig | r a | ; is 2 or 3:.mis om about. .
(?“‘E?SI"&?BIB%@%‘%%& Wﬂ“*‘il;yefprr ri(?’gs%‘%‘“agﬁ gryﬁc%ﬁ% ﬁ?“a?eeadjmml“ered
mhostanively 1dw sthrtineontdn@atibalin weibgdid dfcuithe avad ukgativg side-
QEA subtracted by the nol ecul ar wei ght of the
hdi fied er yt hropoi etin noiety equals from about 20
kil odal tons to about 100 kil odaltons. Such NEAs are
Wes probibak offthwe stete afifileaart arn séIEed @t the Nee ofanT8BA 27 the invention

S0 P A B O RE SEB T ene Ay PLEb P IR AR bRy B8
biotechmweht yn dalivdkef sumedtin@nad depicthdsit ithke tlaifnsematERBed. In particular,

0 er, Ibn vivo and.in vitro. data indicate tha
(RO ER st b Protinbd ot i RS e Bt fnd 3
addrbdedeyerhtvd disorE8Oof éredphiarandnide ghiss ocidaiyeintrodecing the

i,ckl .C red wi t.h EPO. .Conpared,.to h ) )

bR P ROBR e 1 R ot GHnEnt AH SE g chemically
achd iet] @g@btop ottic mi ddedu gt ey dt ileast, onerfde udhing gionpra@d e prising
circylati.ng hal.f-1i f%f‘éﬁnd ﬁ%asma resi.?e_ncg ti e, et
Hreyesarye E‘a?ﬂeé?ﬁﬁeé?c PPAE ERYBFORT IS PHQ@PFW]?VPOIC n
bl i alieys tioese vafich eve alipieacobidrmyaat drothsopfoddt it inadified by the
SRl DR BRREs aESrdhinniTe) SET walat s OER 1458 gy hveosytation
Rephaid dﬂy;s}ﬁropbiaﬁﬂ;] afvidty bemg h@vaﬁnyltyhihﬁﬁbioétni”rpﬁlﬁaﬁlplé?é glycol)

"EPO-R!') .t oget | e er. alf-life
by Bk o oD ed Ost Eliar DR Sithahd ohDisbbicBeoayh of
edchgoty(¢thylengglysal) gropp orinfih gﬁlﬂﬁﬂlﬁdéﬂﬁ)n\dﬂ:vﬁﬂl (ltﬂha)f said amino groups;
receptor.. For eri ¢ reasans, these t e .
PREEPLR 1S e AN SBe" Sart BPBYAPoL T HauBu o0 w it 1 to 3
eebe laﬁI@ nDdre Tchﬁseb_;rs’@t}ﬁt ﬂtﬂm_aregqlﬁhoi/ei%ﬂtgﬁtﬂtl]ﬁlégugﬂg NEA subtracted by
result ILn s strong..nl I ng that the ..
TR ai et demrafed S Mo HGpraiss is from about 20
Hegraadedio abbat 1 ®tlikdhkohs, only a certain percentage of

the nol ecul es m ght commt such a tight binding. In
t ot al ,
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this node of action would |ead to the effect that one
nmol ecul e woul d activate nore than one receptor before

wheingidegr aded. | nportantly, the advant ageous PCT/EP2006/066438

properties of these NEAs all oy\%q_or decreased frequency
of adm nistration and nore stable control of

| timal managenent of anema in
gggﬁgﬂyghafgﬁﬁﬁHgﬁéﬁ&%ngase and patients with AIDS or
cancer undergoi ng chenot herapy. These advantages are
expected to result in inproved treatnent outcones as
wel | as i nproved patient quality of life. Naturally

occurrin (BRPO is produced

di ffer ent9 i ssg)es@eq% E g}l}g{j‘(e@gf ki dneys, brai nd y

et.) and is the hurmral pl asma factor which inter alia
stinmul ates red bl ood cell production (Carnot, P and

Def | andre, C (1906) CR Acad. Sci._ 143; 432; Erslev,
wheremgs .1 R are a3 dokineddn skimdnanddRisthe soidugof g esythropoietin

X lgak
e R e

eghylonsi ghrce o (8 Withinabausdieicier dpame R Bm e ptfffera‘gly methyl,

ﬁﬁ@@o&ﬂ%u%%wﬂioﬂt@fwgﬁhﬁsofs in the bone marrow and
exerts its biological activity by binding to receptors

b sepretdisN, dh PNEAWSPSthE KA Zof tRSinhd R h&BlROfrhtla
419). In addition to the use of EPO to treat anem a,

recently, tged to provide
neuro and @S?aﬁgilzgﬁubfnbdf‘ %@%ﬁ%ﬁ%@ IeSee revi ew
article W Jel kmann and K. Wagner, Ann. Hemat ol
BBegitBnE8B 0204 750 i is 1iand Ens ﬂmmeqimmdfde sryftiroppleein msa@ety.
of the NEAs of the invention for the treatnent of

g%ﬁ’%%ﬂ? 091%0 r%&t@%[}oﬁe‘c?l g%gﬁgﬁhghakl@mﬁfo% E:tlﬁ é%gl%teln, which can
b¢ expugssed H’}tﬂrsiOgﬂmelﬁ tgcrtﬁactlsatt@aasemﬂ bas theanfingdéid gequieate of SEQ ID
pite their relatively large size, the NEAs of this

Invention are al so capabl e of crossing the blood brain
barrier to serve as neuroprotective agents for neurons

| ..
SO SR 08 18P Ry RSB
m@dd“teldéxythcettddlmgsomordésorﬁgbxedsw;tmnemase expect ed al so
to provide a substantial therapeutic advantage when
used to treat neurodegenerative disorders, as conpared
to therapy with EPO Erythropoietin has been
etz tpuefedebembyditivat thealehyodggingptive doatdenaelthOhain and the

A PEAATIEL e oL Sbl oA TR alShPla s
fronl reéd, TRirtdrauERGicdinia Injwser eredinahcaydamdreXprteesexe;the
Egﬁr}g%/g%ﬁé[rﬁavet 3}15’(%%%}; %g k}lreaog Blra‘gﬁ%]% C%})hﬁlﬁ %&d{}ﬁ%ﬁ{e} gé]lat{egt_pa chronic
fredtingn peaoepssegistfakenschizo pliEedaj AIZhbltnﬂ:sts detad, Hwmt8EQ 1 Ddisease,

T . ' [ e e
S e L
sihe zpoly pept: helepoh airmul@'ple@@l@rqmst ztmimeutdm@gsnfga[on associated with

In the intact EPO nol ecul e,
ggéter%%agsﬁtva 1&%633?}0 of the nol ecul ar wei ght is accounted
for by thecar bohydrate groups that glycosylate the
protein at glycosylation sites on the protein (Sasaki,

H Bot hner, B, Dell, A and Fukuda, M (1987) J . Biol.
@cu?rggt méﬁ%@é Sﬁle ﬁﬁste?&y in! OZFI’IQ(I)IE‘P[ sﬂfﬁcféﬁt toHredt or
ers to a cos ate proteln, havi n? e am no

a@i:l@prs@q@emgen@etwedmordﬁs ( sEQerapemaﬂJz)ﬁ Teqtive smQun ) Nbhe NEA

2) or an am no acid sequence substantially honol ogous

t heret o, whose bi ol ogical properties can be related to

t he
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stimulation of red blood cell production and the
stimulation of the division and differentiation of

W@ 20003948 erythr0| d progenltors in the bone nNACT/BR2006/066438

Furt hernore, "erythropoietin" ; fers to a glycosyl ated
protein showi ng at |east one of the bi ol ogi cal
f

ORI 0% & AALAEpS LML LLES IRRME Uy I8 g
erear opewtted NE edepihéoestherkyct tyks ofisettiher béing trf:eltte@,ehe condition

r I S
%Fﬂlg@aﬁe@ﬁ lb%!ﬁ{% U%H{Sélﬁtie% W lreflg gl?e %[981 Jlgl%gﬁ:g% ﬂé k?fger (9)&1%&@1’[10% The
gmntnipmm ak kqlatbshwoahg tespastise enytiﬁopdibms éthhieis maotam; ooiety only.

ncl ude anal ogs havi.n from additio Sit for .
bR af g S O 3aabou DDt FEhefy weieht
SMNESA61 tHe divehfieh, pAEBAKY ﬂ(ﬁ'ﬁ Ab&all 8 @Go@tf 10 ¥per kg body weight
gl ycopr ot ei n, wherei n thé additional ami no acid
PREEIWREY: at | east one gl ycosyl ation site, and anal ogs
havi ng an am no acid sequence which includes a

Iﬁ@&és@d}}ﬁQH@NEA%aﬁEe A BRB st ROLMDkd ﬁecf&htlﬁ'H&@e%} Ahd NPA used
These terms i nclude both natural and reconbi nant

picotlieete e iR IRy 858 ibe piminigped sy sWe desipetiery three weeks

bf GREBAGE @S ef@ﬁﬁﬂ@)&g’& titrfeRkteR)als dEpen diHp6A RN @kealidMRAted and
EPO-R i s a nmenbe the cytokine class | receptor

g@é@}q gﬁﬁdpymé‘ﬁatl?ﬂ- @g@pgrr%%cegtl%mpmor@fcop%nn g the conjugate

hd@BE i ulfthy &OPJ R S eTsr &fm th@dragibh '39 V%L@Smea%@&ha human
chai n conprises an extracel | ul ar domain ydr ophobi. c

PRICHE FETHFRGRS BRYadsreaeradyrydiserdess Gb?ra%tﬁlil%eddl‘/ﬁh? ﬁeatﬂa) of neurons.
whiree thb&p Mt%ﬁ%é‘ffécﬁ’(r@ﬁh@@ntg bh@2odjife htayahly dndah %grtlcular
Unrodi fi ed EPO binds to the receptor subunlts wher eby
theatldibaRased upebthedernsnmp drtipBs AR hRretaRp BN RE R ﬁgalsﬁefié%lyswlan-
differ greatly. The binding of EPOw th the receptor

TR@&eciie adt QY NERLA a8l dHRaNGA (AR @h@nhblg Bdrbe determined by
connection of the two EPO-R subunits which | eads_to _ an

XU RS pHEY AR tomarsf Therpdolp gigal saliry & dha RigrifigdiNRA of {his

€8k drSis isiicheth @CRh iR % tratiSN 8f the NEALAS AR ectidn, FdRu &R Patients
shown that the EPQ-induced. si gnal 1T ng pat hway ret urns

fesulearthy Piocesipn odherena ek the bin gl thesppl <xrilaul ati on.
The effect of EPOis termnated by the action of the

TE@PMhﬁbéLﬁlcﬁpérlspﬁ%ﬁ@&%ﬁv&ﬁﬁﬁ)lnﬁa@@%ﬁwmﬁ&tleal compositions
t [enaljzauon and eraﬁgtlono t he

dQr Inpestigm {hd) ajq foraula SHH DA e 8D ghrger o

pé}ﬁél@t Tm%)&p@uﬁaﬂ ¥@duch @ﬁmcfawdapéorﬁmﬁwn@ iid rfdhhnyin the art. See,
bel i eved t hat O has_neur ot roghl c .an

f?éﬁ?‘%?lét e 2PV it <9&r@€POJ1dmg(tﬁo‘U§5 Ol HRP bIwhigh ‘éﬁ

PhRRsRb@Rtherekl 1nc%r§b¥ate@h€la9éferelz«% eth@h}acéLRQQl%) tﬁble carriers for
DrugTar get s Car di ovasc enmat ol Di sord. 141- 15

ﬁa&%éatm&ﬁhf( Pgysts chibhsiipypties indde Rgpan ﬁ?éPF’I alblmmebuman
jasmggggg)ls Newshdimesi ol . Sci . 15: 225-229), vascul ar
‘?Masuda Set al. (1999) Int. J . Hematol. 70: 1-6;
mth, KJ et al. (2003). Cardiovasc, Res. 59:. 538- ) ..
§Wahf‘crg}oa? S st ﬂ?% dfla%elt%%ozl%ﬂﬁ thf CORpO@oymay Be dlsirable
(2003 )vithalh thdNdS sy sB@8lizeRYr fHBEr B4B8iialPar sa, CJ et al.
(2003) J . din. I'nvest. 112: 999- 1007) . It has been
that EPOR is resent di stl ct ar of .. .

i‘g%l éi Ihﬁ]rﬁ?ﬁ?sle%trf [ “(“H EF&PH 15 M‘S]gts"%\]l“m/ potassium

H&Phite Bueer: at V&t ¥ coAaiachg aﬁ@hlcnba@ﬁer@?e .331 %M é8@iind dhloride.

et. al 6) Pedi a Res, 40: 376- 380 Marti, HH et
éptw’@@s}é ]E%I)Fnac?lutlcaf\@m%&on TRAY GEAEAIR B CSCRBIY il E'ﬂl ng
sites were mainly located in the hippocanpus, capsul a
interna, cortex, and mdbrain of mce (D gicaylioglu,
Met al. (1995) Proc. Natl. Acad. Sci. USA 92:
3717-3720). Furthernore it is known that EPO
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stimulates the proliferation and differentiation of
neuronal stem and progenitor cells (Shingo, T et al.

W@ 200039436 . Neurosci. 21: 9733-9743; Studer, LeCT/BP2006/066438

(2000) J . Neurosci. 20: 7377-7383). The
neur oprot ective effect of EPO Can be traced back to

Eﬂﬁnﬁ%ﬂﬁﬁ%o gftfoﬁ%% &%t@&%ﬂﬁ ekent & %ﬁtsﬂﬁ%%&@%pbﬁtlh Ii}?otein,

eur opr ot eCtI e actio mal ntal ni n

ﬂglﬁbhﬁﬁ@n@&hlpBﬂhﬁh@éOmgmeﬁﬂmag in anoxic primary
hi ppocanpal neuronal cell cultures (Chong, ZZ et a

I ' . ; 3= 9 §4R
il‘ﬁg m ooélr?% rgfl&lgﬁfgf &%t%ﬁc}u&%@ antht%g)z Jd ﬁﬂ%ﬁ bé{ ﬁ]{sétfo%h dgljilna(f patch,
sicetaseowfdepytiomhnbateti@®. whi ch activates the caspases

8, 1, and 3 that pronote DNA fragnmentation. An in vivo

neur oprotective effect of EPOin the brain was first

provi ded by the group of Sasaki in 1998 (Sadanoto, Yet

al . (1998) Biochem Biophys. Res. Conmun. 253: 26-32;
Beseanizdk theNNBA will be gdromdyerpy gran idividuahetaidossof frowskout 25 ug to

T e
yeMying foesalpuedzng & it éPDBL/veek Bith Icheanig meptment of
géu%@ﬁégeg&}étl cﬂserageioﬂ?esa(ﬂﬁlﬂg ﬁéﬁiP math%tep Gk %5‘[‘? alg(g BMxtended up

ar experinents wit ave
toeehsetah @ppledatips ehaprineonth prencadn tﬂn@ctetlmaﬁngm |d@pend1ng on the type

\ n . .
GRS df el L el gl D A will e appiied
Bitbphyst, 1Reg./dGomemne2a8k ilRgud2gaseskaurvitheabopt 200 pdiweek in

gtectlve ef fect of hypoxic preconditioning is
S|gn|f|cantly reduced in mce when EPO signalling is
| ocal 'y bl ocked by infusion of soluble EPO-R into the
cerebral ventricle (Prass, Ket al. (2003) Stroke 34:
1981-1986). It was earlier assuned that systemically
ﬁﬁr%ég € rtEéijEIQ dwwngerﬂgﬁ kRRbAY, rltmlﬂg ™ u&ﬁﬁﬁ%‘?dfﬁ% to the
d rain barrier (Junk 2002) Pro
NarqmenA@aqd ugsandgautggncg ueg@vmabmpenmabl itygpethe hlood brain
3191%19 An(P t%g' ?lgsucancg?rﬁ rdt$he (RE geri%]a)nht)]_ Qietth IbR)%q lﬁﬁlﬁ'bﬁrrler is
arrler BBB separaPes @h raln as we as the
@@ﬁéﬁ@bsplnal fluid (CSF, liquor) fromthe bl ood and
regul ates the exchange of substances between the bl ood
and the brain. As used herein, the term "BBB"
conprises the blood brain barrier as well as the
bl ood- CSF barrier. 'S conPrlsed chiefly of brain
Hagian eaytheapoiethcingi a@§10|§1>%§ e ps dgfnedegbovhean Regxpeestgd by

LR oBE AGhRRE Qctm PR&errdd ﬁurﬁgﬁe Hr%ﬁm@ﬁl? glycoproteins are those of
characterlzed beresence of t gunctlons
i GO NCEP 1805 prrerably Bt o6 PEARBONNR i al

pores and a paucity of pinocytic vesicles. Further,

bt &, paRiylveatlb@sd FORL AL Br peeU i@l o Jrobdadder BAREn bRthropoietin
t he nunerlcal density of "endothelial mtochondria as
stshiales thareef haxirifiom | &6 pdGhpRalskes fpegyensyladen.tieet outin
BAGY beldRethe Phdpar A RN tput#iegtidnne IR R BKhbWaliY the art. By EPO
function as a continuous cell layer, permtting solute
BXRIAH B NIFUTAERT TESPIRYIN NI P teth SEST RO A gy peo Rpingd from any

J&%mtléﬂaﬂ’ k(%r@@iu‘éﬁ e tlﬁgbé»' E)leo?telﬁ %F’dthé(s@ @é]ﬁ&ﬂt%}@whﬂ @afPH or
whi | e el ectrol ytes, d-inso | e nonel ectrol yt es,

ESeMbHENEFS. @mﬁpteﬂrhham&ihﬁ e A IESEY swdras nay teifys gr otherwise

fﬂ%ﬁﬁieﬁ hey teﬁl@t i€ En&%ba@é%ﬁv‘@&% dctiS WS thid, fysﬁ'ecp 9156 in%fu des the binding
function hel protect tthe brain from harnf

gigsdicknethe E%Qerﬁ@emreprfs@medb@sne@rm pellsioahs Tbys Mﬁﬁeqiﬁrwatwes
sol ute nol ecul es nove across nmenbranes. ( 1) Sinple
diffusion, (2) facilitated diffusion, (3) sinple

di ffusi on through an aqueous
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channel, and (4) activated transport through a protein
carrier. Paracellular diffusion does not occur to any

w@e@an3®ess ent at the BBB, due to the tight juneCT/BPI06/066438

In case of transcellular diffugjon, the general rule
is the higher the I|p0ph|I|C|ty of a substance, the

A gﬂ%ﬁ%tot & 19antl‘dﬁ 'n%P d%lf?% E@&r@%&k& acﬁr\]rﬂ{]: gl%‘%nclﬁ‘%&f’ hol

er snm mol ecu

Bedoimignart EPKbeiay pe prepiured Vusmrdsyom eedH(b, BEK- an HeLa cell lines, by
r

Pe%&fn%ﬁ}éﬁggyﬁg{eeéﬁgﬁ%gy O-E:T)(S(telggﬁgeqsoﬁ% gén% a@@{]anuoﬁ E)&)?&Sl%ﬁ of proteins,

arctuelii EP O iy yendpgam oot génepetivationds welhkinaval in theartiandlis disclosed,

%)E%ggﬂéletu? UO%%Qte&I%GN@é 9?3 j% a'tS %4?%5(? aﬁa 5t7I3§ gﬁrﬁgngg#ternatlonal
pﬁcmmllthMI Mog. N%O@é:fwﬁil; I%@ 94@@65@IW@<’:95&3 1560 90/11354, WO

THIBESIINYS SRE085 (oI LDELEL & S SFE pCBF i by
m“emqecﬂgcspremdtﬂi’@ sp@blﬂnﬁ)r\ﬂafrpreparbmmmmm%mglywprotem

RABuRR U IRLP RO 0% BpHEFigRining ErQUPRAR i e ity epo

hav@8Fthenwaso wdid kéquendrssevarttin SEQAP 180d ek He NQJiZ,dnore
rostatic pressure
é%ﬁ%?@ %lngggldp?%uc?ﬁgg@%%géqc ushi ons the brain,

regul ates brain extracellular fluid, allows for
High erivioun, |Pdnay)be theueodctdfwelwopstan ee@pg hmdng gomnhleto 6 additional

]?eg%%rtg'}?e n‘gﬁ o(nJ rp%o&;ﬁ?wf@%é%@tra%é %13);1@ g%g%ghgéé%cﬂgrlde

pras ps leogurs bhpecifib beetéonstatawm praypeptidé backboseandngreatly affects the

GRREST B LR e P O ST o
Bicatization |asdtbncnleg1f:ai factivity. @bnosylasion ag msmlly)éf tda@rt s 0etlinded
?ﬂﬁ%@&cﬂﬁ&s %?e ngi to Qﬁn &Jetﬁtj%%klgfgegml?% )ﬁﬁﬁ?\?—hh‘ﬂ%e r

concentration
nlbgrsawrhanides werdtakchahtal aylsarsglnmasldadi) Omid typendf ofigwsaccharide found

GESBERAIFN DATER) ER. RS AR e Bl Bl i o
thith ianthndb00 angnchéu’garﬂ cons@rio gr9 or Enme carbvie hpm s\bithic a01d is
{1%3 ﬁ%e t%rmlﬁgl I' s1 udS rﬁrllltnl%e& % ﬁsh l%%g oli ?sg%é% S and

temcamns |ono 0Ses
bcmatlseanbeand zsnegadumcﬂlatgeecmﬂem madmfproptfraesdb |tlamg12¢bplnotem Human

Aol By B B RaPin et B o LS BT i ofGBimies
obghsax&hamﬂrrdhainsmla'mtoen;(rﬁa ebm)ut 40I0/¢e0f thk totélzﬁalegulﬁumlgh]t of the
%leog%tem NCh%l%e% a%lyco )ﬁ%b%x)o [&E gstp%ra%ﬁl;:rg% ues (Ijocg%g at positions 24,
28 9n283hnd O?hnmmoe}éz[temr (B:Icuﬂslaoa)slerfnleGWKIL@rla&B@i at@osition 126.
B bieste oA e Pl Ve il f5eHTEYERS. Baymaiic
Nentvaboffa. siali6 aciB 6&idiel fronHRO dyso dyheedwrythr@paastantesults in loss of in
bt ShC e PRSPt Byt SR gl revgnts i
Bindg, andiubeagent denyedeybydiepand bindfngebdiean (CGori o, Aet

al . (2002) Proc. Natl. Acad. Sci. USA 99: 9450- 9455),

?@%P{)r% e%%esste& Ii]r}ethe % m?sfyg{}}e%s(o dof Tgé)lg sgnztxbge}]gro%llrrllclude

mulddsef homan et3hlerops&tlnf\v1ﬁ1rqnefmomeeharrges n tlldhlatrm}[xi aid sequence
| erosi s gt gé tx under conlder Lop NF Slic acid

an 1At & FHursEadetor fRE CERt Ha ﬁ&an Yoy g fatic act

ét@‘dﬁ)nenvﬂihete glﬁ:oph:eelb raablogamndy Begdnatatablydsitel d]rep&:dphletagenesm

af fected by M5, patches of danage call ed pl agues or

| esi ons appear in seem ngly random areas of the CNS

white matter. At the site
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of a lesion, a nerve insulating material, called
myelin, is |lost probably during an autoi nmune

wo pdozasarsd | on. The nyelin sheath gets stri ppedrdT/BP20DéIesc438

axons in a process known as deqyel i nation. The nyelin
sheath is fornmed in the CNS by certain parts of

C t fl
e R R R
sites thatmervaijablpter Bhygesylatiedi Glyeeprotgenatalags bovip el of sialic acid

{ RIS

gfegtr%Pg{%qg$ sg?&gtﬁf dﬁ\/ﬁu{ﬂéﬁ cﬁ‘gltge?pg)c Rinclt e ggne'fﬁ?ﬁl ’B& Qcﬁﬁn E g@&ﬁylatlon
sizaehiichndcamat petthsr the seaontiyramntergaryi donfamdiise m@fuetdd for biological

LR LI TRLI 1 L8R RSl R venion
MB) inldnde wealp gshavurgheereaed hpdlis oatarbelsydeaa attahumedatt apglycosylation
gl{ee\%mﬁ H ‘ﬂg f'ng%?\% tB %@t‘?ﬁﬁ%# %?Hlé/ Or 111:181:6 a%ﬁ%Lﬁs (I:P clase proximity

corti cos pressi
tonah Nelinded er Gkallrﬂwdaltcﬁly@@r@tdms ruse.dt ie rtbedch:enanal @ynth¢s1s of NEAs of

) 8- - i ' . .
bRt e e P IR RETRR P oD Bl agios mending
framgtéab camvbkytenminat gndast anﬁhtop@é;etmamdqniegémgraateiam@ne_additional
nu .l Dr [f |
ok SR DBpl PLEATh B SRR Sl R B gresent
ofveiMiin ﬁxpiac]ude atdo gsrhahlmgmn adone a@y sécfueacr ehich irefudeb a
Eh re h 20 ) .
I(Ca{rﬁ n?eo(f é)f %tal 2|¢s¥en % Si e(f eﬁ%% IYQU(%% gﬁ(q} %gerareralg gengeng tof %lxcéosylatlon
siteandoliorthe édetddn mfmn@mr infre gkytoslanen isitestim hurﬂaElé@thropoietin and
E %d&lon%%tol & gt ofeReH OCI urzgl oc urrln rcié ey atlr(])%usrtgsl Ctgyt(l:lropowtm
recovery an fl nica i I‘% a? er stroke:
a'lheﬂéo gsamtkezrddstlcrrmb glyccsyllandirEEi@s lard disolespd usingrq @t8kin@hrefean Patent
t f troke. The nean
Clclzcélﬁ?n SX(? éfry 5 E@B&uﬁm{l (g@écﬁle%ﬁ SSspl nal fluid of

the patients increased to 17 U | (normal value is
Eitpodhrmibr Ugll})JOplﬁmimmudeé\iﬁetlst chnmidabsypaie'sie nf BEAs of the present

0 0 I .
BRPLFEH SOURL<aR anupd R et MibfnchBeh B 80« el ditignn e for
g]gc@sbf]sm]s am]:less]:fulllnloyhma;tedj td, erytledpoetine@en pusn ohe sequence of

en assin i on e

bR 3% Bbe b0 B R  eBE AP ERle h g%???@%%%‘é
|n the human and rodent brain tissue (Siren ALet a
(2001) Acta Aedffwat hol ogi ca 101: 271-276), are
hypoxi a- induci bl e (Jel kmann, W (1994) din. Investig.
72: 3-10), apgs 2 denonstrated remarkabl e
neuroprotective potential (Bernaudin, Met al. (1999)
J . Cereb. BloqQd FlowMetab. 19: 643-651; Cene, S et
al . (2001) Néwy o3¢l Lett. 298: 139-141). In the adul t
human brain, only a weak expression of EPO and its
recept or hasAgﬁ%n reported in neurons and astrocytes
(Siren ALet al. (2001) Act a Neur opat hol ogi ca 101:
271-276) . X%? §;n human brains after ischem a
and/ or hypox was seen in vascular tissue and
inflammatory cells, EPOR in blood vessels and
neuronal ands®ng @t f'c processes within the infarcts
and the peri- infarct zone. In older ischemc infarcts
EPO and EPO R wer ggst ppngest in reactive glia. The net
ef fect of EPERASH| Fifiation in the target cell is
proliferation, inhibition of apoptosis and, in the
case of eryt$wOnkddrs; differentiation. It has been
assuned that the BBB effectively excludes |arge
gl ycosyl at ed nol ecul es such as EPO Al though in the
classic view the BBB is considered to be inperneable
to | arge
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nol ecul es, studi es have shown that sone |arge
nol ecul es can be specifically transported into the

whe@rn3|ss oss the capillary endotheliumto af f BCI/ER1086/066438

function. This takes place viabinding to receptors
present on the lum nal surfaces of the endothelial
cells. This ¢nirtj ateSso acytosis, followed by
transl ocat i o%e?a}é%%s@ tﬁgldBBB. Since EPOR is
expressedat brain 8%?p'bol I ag%i es it is assuned that the
transport ofSeEPS& Hrhoudhrtshe BBB functions via
receptor nediated transport. Notably, the serum
concentrat i ogs%af,sEpPneasi red for tissue protection
are higher than those required for erythropoiesis. One
reason for thisg,is, that the peceptor for tissue
protection eXHi biEsSH PeheFhiaffinity (approxi mately
1000-fol d) as conpared with erythroid progenitors
(Masuda, S epspdtTh VN nFTh°BIi 0ol . Chem 268:
11208-11216). Another reason may be the presence of
the BBB. Preclij gal fata suggest that the m ni num
t her apeutic ede oI EPO needed for protection agai nst
tissue injury appears to be in the order of 300-500
m U kg body sel’ght*’dhingS: of EPO are defined as the
anount of EPO inducing the sane erythropoietic
reaction in A?at@ hil&ge 15 mmol Cod 2(cobart chlori de)
Briefly, it™¥s {Nerefore known that EPO has a
neuroprotective effect on neurons of the brain and the
spi nal cord. AlORERE; the potential use of EPO for
such therapy is limted by the need for substantially
hi gh ther apeH%rhze_ In%vel s which are required to achieve
such an effect. A"ew Eryt hropoesis Stinul ati ng Factor
(ESA) having an_inproved halflife and crossing the BBB
woul d be pr ePI@%Z?EIEhIZSespeCi ally if such ESA can be
adm nistered in a relatively low starting
IREEEAHETh LR hedn S PURORCR ko Wi SURAIRIB R the
paitvad s)yf thheormespodingnniNbdifiefl préteini (axgehERP@ f SEQ ID NO:1 or SEQ
bSi I i - -
RS s B Y Rk BT B R BFYha et B ming a9 thas
Inimkéintebit pracda the mspedeys wpedcripted hembedss as
attached. In particular, this NEA is used for the

i_on: ' r eat t of - .
PRSP CF L SAE M Dol SRR i i e
epberal tegoindl dnyl dfhe guiespirerging Weeneedihe adéitionalantine agil ddudes at
ERLEH Syl g LSERC AR I 58 a gpooune
whersin thaglyboreteanhasmn gaoense apmposnp thesseqeengaof human

%&P@@B@ﬁ %‘i# A %&BM E%ruglf%%‘f ‘t}?edcafﬁo%ﬂté&ﬁn&sr c?fgg% hyman

‘|ng (0] uman ! ropoietin”and ana )
aythehp hietvie sssjequesneherein the seenné sgulenpoinstin sat headt dnieeadlycosylation

m’e. trﬂ@ a@(ﬁg&ul 911?1112({ ac% %ég{ngr@e zgg%)(fﬁ‘é%la iegpdeﬁ‘iv&? zr_oﬁlr the

a fearrangenen one gl'ycosyFati on” si
sabaxyeesninalopal ethumanshetignio gonal otiwpal . #nefbrpblyi thieeticoprotein is

Lis B MRS, bV O OHPR TSR having e
samyorryd equénceash Spoley (Serfeltyh Wieb® RybyRrolSr Ig:rufﬂ:p SeioPioi Seg Arg Leu
P GBI SEPRS) 40003 n SR8 PN B8 TP carbony
istus900 tharriad fin om firther @mpaieh gSeaiidhsni' dhe” ER6s end &0 the

s R A b A P B3 e o 1 o

erythropoietin glycoprotein is from about 20

kil odal tons to about 100 kil odal tons. Preferably, the
NEAI s of the formula: P-[NHCO (CH2) c-(OCH 2CH2) m OR]
n (1)
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wherein x, m n and R are as defined in claiml, and P
is the residue of the erythropoietin noiety wthout

WO b@703%B8d no group(s) which form am de | i nkagefGI/ERPE0D61066438

t he pol y(ethylene glycol) group{s). Wthin above
depicted form R is nost preferably nmethyl, mis from

RO bR o7 AP B0 i A MO SERESLEERL K s
fearnangemn dnCRB Q1 GHR QH2DE TorGHIROSIA GHACDh REfar rn Bemérg medyreom prise a
P ATRTT & IR NI e B B RRCRHS, Tne e SERMGHG Rl aflT o
adligory of & IN-lImkednarbpydintopsé et pavitiginyi8oyitiot @nmo agldi sehuence of

- e
Fifef ERIBPERAT bige B PRERP- S8R, APy eRBea Hlh the group
@irtsistingof GiSarHese Pylthint G3P6); €4l 1 Serdi Atny” Has” ERQ; and GIn™ Ser®’
ggguiﬂpeEp human eryt hropoi etin nodified by the
addi fron of from1lto 6 glycosylation sites. In another
preferred enbodi nent the neurodegenerative disorders
Of uselddhebaimi ‘oveardlkyRhemegpis padineaardravchad alllylerpyp hinang from one to

r C
S
sgorncewith thinjnyeytiors i is hey lvpeealkylh€onpgatotiogendr Btis methyl are
Elle?eg{e(aers of the brain and the spinal cord can be

elated to a chronic treatnent conprising stroke,
schi zophreni a, Al zheiner's di sease, Huntington's
dhe epsleol ‘termeapresants Rh@ASmber afiethalere asglgaicsitiees (OCH.CH,) in the

i S 0 i ' i o
Tt i R ol P RS o AFRRL oxide s @ molecular
neighbokedwne datdabon adbosithe ebleduiadr weagttefithd canjugate gdxcluding the
LSS 050 PEEPEALER T Ny 5 ML o conss of i
wivettiar ang insamotpened 3 tosebait Y89 denrsesporgling to a molecular weight of
" r t. fhect p -
SHAE IR SO L UELBE LI ATIUNL o TP LSRR B copomoncine
foor mpROukaherecpyof dhoet 8k kion). divo nntnbef mMNEAcldegkngh that the resulting

R YRSl AR RR SS3bSarkho wmpgges 00
whivbractivigr mdy eepiresen hthieleme aspposiet them, orthzadfivantfithy comesponding
Qaivit lo?ijﬁﬁlohﬁ}ehrﬁ’q%&gfetc?l\é? w%{%ﬂ Qf '%Bthltatal égrtgﬁl%tmﬁé means that
protein) nolety only. Preferabl?y, a patient Ts

adsrivith st @ redorfabéemaapoaf thdt humbdeaoddterifedryy pemvekgonal analytical

. [ f »0 L nvengi p ly..
ROal, o PSR S LR GrbLE e PRBIEIAE Mo of cach
peleletlyylenlef glyvobes sap yo valdnely NiEAednty tHeeersidine priistineglgeh protea is from
EISO%%@%il % ab%'%WM%%aﬁ@gs e af ERRESRIA ng to the
Inventron nay also be a h nrstered every two weeks,
every three weeks or once a nonth or even in |onger
In the conjugnteabEthadepeerdiong themunhlzer din§ eathe siunrteapepolaettiylene glycol

t he kind of adm nistration. The ar paceuti cal :
R SPTSy KeBHAR i o EoRp Qe b i f pEo eroups of a lysine
hahad @fdat tRe Skl edrhied fa@thbd Weod P ofaMetisbp Abti® Protein via
by.various neans to a human patient experiencing
HBifedikgesier AGonaegiesy s AveR Hap MAYAIAVe 8BS-133YOt Methgesalt O groups
pér MBKENPST EPOErRYR ah heleaRauh sif@klovh €kd 8ChieR@aAYMNES or 2, and
of the conjugate may vary and in particular should be
pRseprefisthly thelSlecommendat i ons and prescription of a

qual i fi ed physician. The specific activity of NEAs in
ARE S HPAGR] W¥ Hofmb B Icah BY §Ripa R BN tREIRIEFSTIMaG: P¥terial:
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various assays known in the art. The bi ol ogi cal
activity of the purified NEA of this invention is such

WO bav/0zdsd ni strati on of the NEA e.g. by injectPONEP1006/066438

human patients results in the pyotection of neurons of
the brain and the spinal cord. The pharnaceutica
preparations of the invention include pharnaceutica
conpositions suitable for injeck?on that are

formul ated with a pharnaceutica y acceptable carrier
or vehi g h Cgﬂg uch pharmaceutica
conp05|t$§)gm?§HE%Zm§ﬂP% elart) See, for exanple, US
2002/ 0037841 Al (correspoqﬂ 0 WO 01/87329), whi ¢h)
US Publication is herein inicorporated by reference.
Phar maceutical ly acceptable carriers for fornulating
the products of the invention include human serum

@\?Mh @anlam zﬁld@&?’l{%(? 59(5\%' c nﬂ uﬁé]t%g cb}ﬁ?ound of Formula II

er nor e, e use ol sp ra arat1 ons
witk th@frrpds@@}ml@m ansdpeotdos Cpatploend\ﬁ oftFopmuig i howhmhddﬁ Agre alpha-

I |
e S0 0 00y 8 e e
BEBGi SBﬂ) pGDm@Qulllﬁﬁ Q| Ifssrphhtlé inpwfiile x léal angtalphadoweradlkd xygprapionic

R chfinBF Rlrs Br Sty AR ARN (TWERELIPEG- Py Any

eorpeesaral ateﬂml of‘r‘bm:pihgama@:é{atddmﬂer vohposintinot fvay an amide can

Bg{fttllﬂfg ﬂl t&%ﬁ%@iﬂ&} %@P or e g&% }I'ié/ é)%@%’ﬁﬁ&? Edc%&@%ﬁ%%s?ems a leaving
glEpralhdlngﬁée prmdi@ﬁoamayon mhlemduoﬁa‘mccmmrmﬂgl dsleppicle s thgi t

RS Pk oGy A 5 P
Nn 5.0, 662dwaleda&eparrdmsé0 aP97 (darimbyat.). 25 ng to about
500 ng/day for up to two weeks with acute cases of
OS5 bt el PERl YR SRl up s e

ﬁaﬁﬁ@d\‘i eaepebhs iyviae tisiiias 8henlihe paghtiinsti@ht @hs dombih& with a
ter cas n al sg bﬁ ext ended ﬁp to._once an

Bheomasy Wl'chgnlf aghecy 2 B Rgef-13 prete-RRggatio of
dl gzglgigzleﬁg?t% tEIlﬂ?e gﬁr}r@ 85’&0%0%8@ dlbﬁgtn %ﬁﬂxtﬁ?@@gﬁo i- and trace
applntsdf thietth- m@yiatted sp&iavnyvetcprpduged Whmeh«v\pgylaltlnn acagtmt was a
glg ?ﬁm?{)uﬁm Sﬁq%&%ﬁjanl\}e%g}ngga{r\cé%l?&tlogs exlg&fc()tﬂlgt tﬁ%%l%?eln PEG ratio was
af, mﬁﬂann]ge]ﬁuinoaoqmgyiatng speagies [rs@raﬂmednﬂm peenktdUsREy cealriazb
%dm1n1s§ Zr (rﬁ?e a, }rnn}g[:]%v {)ﬂ%s &SIE Bat oglnegctgﬁzlfanble c ro¥na?o %rﬁ]gehy separa%d different
p@yhﬂta’dadplectlei By ofanifvdathi gahd rdacmmccbmlntmrﬂr(e gs ravenfirtagents, pH,

eratl?rrey ! I?)rteonq %or?éelnprafa‘ %glea %to acl’flon%{c %16 rela 1§fe gr?(c)ur?ts of the
a ve cah e expres enous éne ac

H’lff@feﬂtp@lduwmmemamfheopnecétl n gl ycoproteins are t hose
of SEQID NO 1 and SEQ I D NO 2, nost preferably those

‘Hns %F inlg)n E%V%des tllfje; Ltlslg%rf aa @%?@1}]%&\1}@85&8%{ ﬁ(?lgn%attgs as described

cons
aimj/eaﬁ ad)mgssnu(bteccarl:ﬁmmg\mt tegstfmigaty feroer namkd: PEGro;ahJugattBes e.in

wﬁ h%l 1¥‘iocsa¥| 12} | gp%r?ﬁ?slsﬁg (i)nufixl n;gg%t @suall%gm% ]:L‘)(l,‘?gonjugates of

paration am YT oh-6
I’ryﬁflrap(tletuBglyEF@Oiemsme@dﬁsualﬁe bﬁansﬁthby @nd rt@ham:thlgiam tactivity than

81—%' nJuEatgsf %g?)le cen age o) mono 9%%'091]%%&%5 Qs”v‘v&f‘ 2}/s the ratio of mono-

and di-PEG species can be controlled by pooling broader fractions around the elution

peak to decrease the percentage of mono-PEG or narrower fractions to increase the
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conventional source such as tissues, protein
synthesis, cell culture with natural or reconbi nant

w@edor®39480y protein having the activity of EPRCHERIN0&@E66438

nmut ei ns or othermnse nDdlfled oteins, is

enconpassed. "Any activity" his respect al so

' i i: t t

bRt b A e ﬁﬁogl%h Koty il GRSRY-PEG

claji gedsi wes gewbatineg of peldhind apunvefnﬁmmptlmgst cogiif@itiogs in which, for

SIS PR LD TS T R BRI 5
weinb-REG gecichin eaabnid |m\fa’ﬁie debired; bramanhbaliment dfithis invention the
L L e

known |n‘thg art and is disclosed, for exanple in U S
Pas envngeriigeitive tipg 3 clr@nically 8adified erythanno8tiq ptdin @s prshted in

b BBl E 4B 3B P B R s e RS e
ofithe 99586tion sdigunhehpphibf aedbis olarapmidecudareveight. This is because
FMI%%;HE ?1; ?ﬂ%aﬁfi LB ARESEET, 3/;6?% 1\TIE & 95% Ceeﬁlo@ﬁc?hat

Speci preparation’ eryt hr dpoi
pteybopn ot msrmlbm(& olank (ﬁQ@ﬁaBalEPOnsbe@luaewelgm meduces passive

ol Y
R
t@nnmszaelqmd@nmsafaaca@lﬂy thepresamice of the NEAsmgbe ASE. BE® findings
lu@ cgpmélte tFVM[}‘I gﬁ& (R IF]S IF gﬁ% 19§tht Q%tle( ﬁgA%ggh OIKIV&'[ on comprising

ycoproteiln analog I't
B®11y@$h}ﬂ®1e ghcpb cmqlbmsumngra@dynmyb striaymreaf tiee lpplmcelle pass through
0 roups, occurs at
specﬁ?ﬁ$ ﬁ%%%?%ﬁ%gkg%g%%%§gﬁ rg%%%tlde backbone and
greatly affects the physical properties of the protein
By tesufipring &om sttokbihhye tp bedesated twidnthe snmgoayd NEAms soon as
d.hj ' - j
S 1 AP L0 P APt S A
p@ua@néadugusmsmnﬁomﬁlphdgnmﬁQOnhsb@Qésuandﬂhhﬂmd@@ﬁrhdﬂ

e
el SRR IR REAIS A R BB AR RER R ARER AP N Re pro
Ockptnk ¢lek lndenmyabbar leaelicde be contihelkd et y prestymaniomi on g iBdcause the
bR or TSt defeh LA o WS BuBUSAHTPO are reduced
brs acthinysterime the Nl abgatles pidel effevts lkotan iNerbdsadk eisk afttirombosis and
& {lh Lﬁﬁgd a{q&&a&%% ‘El?c{l&lggé Ay Rgcause it bears a
neg |ve C ers acidic properties to the
glycoproteln Human eryt hropoi etin, having 165 am no
Ab¢ dyenteomis Aintteer tdhsceibedbelpwibydleaned stoateve @xdm plks dThese examples

A 0

Pot A SAERIan AR GaR, okt RS AL et R i e
giptcasyl.at i on occurs at asparagi ne resi dues | ocated at
positions 24, 38, and 83 and O linked gl ycosyl ation
occurs at a serine residue |ocated at position 126.
The ol i gosaccharide chains are nodified with term na
sialic acid residues. Enzymatic renoval of all sialic
acid residues fromthe glycosylated erythropoietin
results in loss of in vivo activity but not in vitro
activity because sialylation of erythropoietin
prevents its binding, and subsequent clearance, by
hepati c binding protein. dycoproteins used in the
chem cal synthesis of NEAs of the present invention
i ncl ude anal ogs of human erythropoietin with one or
nore changes in the am no acid sequence of human
erythropoietin which result in an increase in the
nunber of sites for sialic acid attachment. These
gl ycoprotei n anal ogs maybe generated by site-directed
nmut agenesi shavi ng addi ti ons, del etions, or
substitutions of am no acid residues that increase or
al ter
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sites that are available for glycosylation.
d ycoprotei n anal ogs having | evels of sialic acid

w@e@ansx3d¢ han t hose found in human eryt hr opoi ePCTIER2086/066438

gener ated by addi ng egcosyIa}i&p sites which do not
perturb the secondary or tertiary confornmation

requi red for biological acty¥iipfwcd ycoproteins used
in the chem cal synthesis %%Akg§§§of t he present

i nvention al so include anal ogs having increased | evels
of carbohydrate attachnment at a glycosylation site

whi ch usually involve the substitution of one or nore
am no aci ds i NEgdmsie | PP&yiatioh b EPOAHNIPETKSBIA O

O linked site. dycoproteins used in the chem ca
synthesis of NEAs of the present invention also

i ncl ude anal ogs havi ng one or nore am no acids
extending fromthe carboxy term nal end of
€hyfenmopaiien aimd pwrifigation ioflhwgantEPOsiasig. daseriteddi tUSon83,272,
farpabydrate site. Gycoproteins used in the chem ca
synthesis of NEAs of the present invention also

i ncl ude anal ogs having an am no acid sequence whi ch

i ncludes a rearrangenent of at |east one site for

BPGReYka ] fRordaH6N WA HRAEHAN GREBRIce@ire O ELARY AL 1Y 6,583,272
site involves the deletion of one o

I nore
iRRBsyrsdtanereeasqusas dpferpiiash ba pyalicapwicdtodn anghshovyed the typical

RO PR cRBHRE oMPLSFORADTNREME §ebi¥ic BEASIEA A&livity of 190,000
| ycosyl ation sites. Erythropoietin analogs wth,
g dsolstarminsgcdyse apineerydiaemdc mpaschssyl ddeaegyiatippreagent used

d8¢ AiletH Ry FFHRBBANIREE &Nt coﬂgﬁuin@%tf FOM &40 8 4hict R is methyl; x is
Elllot.pu%llshed March 1, 1995. Furthernore,
& apdap it en 30 i &Y (ameragraboremdl sprrespar¢as e appvergagnolecular

QEichhér BHESRNEDA)NVENt i on conprise an am no acid
sequence which i'ncludes at | east one additional site

for glycosylation such as, but not limted to,
BegilHiopdiiaei9ts conpri si ng the sequence of human
erythropoietin nodified by a nodification sel ected

S RoA B oA S 80 g 5.5
Va3 6£8.0 38 pbras@idin pBesBiatsmB8eTrH, 905 containing 506 mg of 30kDa

Ser87Asn88G%¥89Thr90; Ser 87Asn88Thr 90Thr 92; )
Bt xdHEB TR OO H1edl) (RinBoTHPT Ssarvgrudidansdpc. Huntsville,

Thr 32V I€7 n88T, , ng9l | g h%g L o -
SPGB G RERo R G AR IR0 3356 Thgginatprotin
ddnced2&ian wasth mg/ml and the protein:PEG reagent ratio was 1:3. After two hours,
the reaction was stopped by adjusting the pH to 4.5 with glacial acetic acid and stored at —

20°C, until ready for purification.
Purification

1. Conjugate Mixture: Approximately 28 ml of SP-SEPHAROSE FF (sulfo-propyl cation
exchange resin) was packed into an AMICON glass column (2.2 x 7.5 cm) and
equilibrated with 20 mM acetate buffer pH, 4.5 at a flow rate of 150 ml/h. Six
millilitres of the reaction mixture containing 30 mg protein was diluted 5-fold with
the equilibration buffer and applied onto the column. Unadsorbed materials were

washed away with the buffer and the adsorbed PEG conjugate mixture was eluted
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Pro 124Thr 125 . The notation used herein for
nodi fi cati on of am no acid sequence neans that the

w@omrnsasd s) of the correspondi ng unnodi fied pPOL/EPIV06/066438

(e.g. hEPO of SEQ ID NGO 1 or ¢ ID NO 2) indicated by
the superscripted nunber(s) is changed to the am no

aciflf $ind Jb’ﬂ%h TR, WS%}NﬂLTﬂﬁ g%geiq;i}ﬁﬁrz{tﬁﬁpo%%e}.\{%ma?%iged EPOsf

superscri pted nunber (s) coprotein ma

be stif remahog dnathe ngluatn Vasadttedneth ¥4aint Vi1, Gotemn wasi d

at : . d 2, .
o dF O R R RY P R e er 0 P R PAGE and thef
onelegley obpsdyativnwasideterminee. Ittwrs fowri thgathe O SHENaGleduate
abQ:\éﬁtaﬂle%‘iomroﬁE—egssﬂvélpas%li—ca%@%ég gm%ﬁ{s%f ﬁ%e{wt]?le egylated species,

gl ycoprotéin has a sequence conprising e %egafuencg of
hurreras yhdhi>dpoMeNall cdurde eorg@pehunmediiedE80at. t he

carboxy term nus of the human erythropoi etin sequence,

0 ins. | e
A0S LRGPP S TE, GO T AR Ol from e
corgphinse inathp eptviade sfepagpselilt ted @ foldewith tlombuiffee acdrdapgrlyed onto the
{ ) ; ‘ i :

SR 5 TR L DB ORL By v
f r oeparielyghoepiromntde solumy with 0dM Na@han deb. YT h¥Viopailetespectively.

hawi t ] [ ] r . .

o 0 U5 0 A MGG NoEFlo & o5 Pl mocines
G EHG)sd Ser Asp Thr Pro He Leu Pro G n (SEQ I D NO 3),
extending fromthe carboxy term nus; (b) the analog in

risi ) -
ARdatticy; Bhe SRR LRI S afigia SRIENER JRE5 Gl o Pand apptied
AeiegBe IHSohERE coheny | -y& D pregtrefem/magelal (Sdube veas vasizdogd
Q&\éfﬂ& rﬁghoqﬁ{?ﬂgl?%%fﬁf@%ﬂ}gﬁﬁéﬁ aYi'H 'uﬁn}o'dﬂ?éd%sf Qere eluted as
rearrangenent of at’least one site for glycosylation.
d¢veribasanrthnpemont saetiyn.conpri se a del eti on of any of
the N-linked carbohydrate sites in hunman
BLYfropoi etin and an addition of an N-Iinked
arbohydrate site at position 88 of the amno acid

C
sequence of human erythropoietin. Preferably, the '
BE&O@Q&EM@B synitlesizad byaliaseicalbl coniugatifg hndah EEGrraelgeule with a

OB Ak ok G5 B SO L O Rk e reaction

BERp@cenidhe psisthr i emai angrot pouldiP Qdf Ryd thermeegisinadyliestenderomative of a 30
Kyl [ : ne to six carbon

gftbggsm_ tg‘lﬁ%%{éé%’g%%%&g}g\r%%%Qgﬂr(gups i ncl ude nethyl,

ethyl and isopropyl. In accordance with this

RespetppieonmnRurized gnYablehwdrurgled wpnjugeiajnugh e somprisgd effmeno- and

hs 1 ol t .

e e o T2 BT R o7 S halysis

Ponyeate mhisushacconilige forgiBatip 2 oA 78 ornd Ithee JEGN g pintEriA. (Gftion

SRR G 6 AT Al S o, SO e st mone

{cedicPHfal i atig in llee eavlesaid mrxtyvgivgis lnodst § He AfpQ@ondgieandef thareaction,
P coni S i Y

b e S P B P oh e d kAP R Py

Potrel ylekt wowiliglst gunafebmt. 20 kDa to about 40 kDa),

preferably from about 650 to about 750 (corresponding

to a nol ecul ar wei ght of about 30 kDa). The nunber m

is selected such that the resulting conjugate of this

i nvention has a physiological activity conparable to

unnodi fi ed EPO which activity may represent the sane

as, nore than, or a fraction of the correspondi ng



10

15

20

25

30

activity of unnodified EPO A nol ecul ar wei ght of
"about" a certain nunber neans that it is within a

wo easosmbd e range of that number as determ nedP®IEP2006/066438

conventional analytical technigues. The nunber "nf is
sel ected so that the nol ecul ar wei ght of each pol y(

crythropotet | m Bl sounardY Bt RS Yot AR Rl Bl

about 4CkDag (i's preferghly; 3kDa. In thevyiid (%
conj ugat es )

nurber of pol yet hyl eRanﬂy«:ol gr odPs coval entd0y bound
to free am no groupswn%cl udi ng e»agri no groupg,of a

| ysine am no acid and/or the am no-term nal am no
group) of an erythropoi etin protédila via am de38

I'i nkage(s). A conjugat.e (&f this i %\bentl on nay, (Eave
one, two, or three PEG groups per ol ecul e of "n"
is an integer rangi nGohjuoMid to 333.preferabl y78n" is 1
or 2, and nore preferably "n" is 1. The conpound of
Formula | can be prepared fromthe known polyneric

material:in d e, by
condensi ng tmt%a%ln@ggn gn%?atﬁgfoﬁfu#%swﬁ Rﬁ%ﬁ?ﬁx

r p n f F I
?‘ rﬁﬂf&\%?@ha%gs I&s&ég ]rﬁga%r u%%(? n%xa%n?g %/ag readlh g)/v%ilc@é kHa Crlwthoxy
BHGESRA (Shelartvates ﬂ?ebmemi II}DCO,I Nies i, e“thzﬂ)agiayc Bbjctiph owae performed at
ggr &) reagec%réﬁ i0"0 19%%.83) f(lgléatlon tecgflr n;gleg wele 1|nnc<\:l\(41r|d§nce)§)vith

ar e ower Y, ni ¢ ac

Bxmoepla errPd;ﬂarﬁ;sﬂhemomf pqxylayed s@bdflgd M@rgdhyxedl ) (I ower
al koxy- PEG SPA). Any conventional nethod of reacting
&he HI:‘IIVQ/&ICBTIY efStherdewiribhd &EROanvn jyeates afealerared anlJd®,5831272,
Exan%' 1| l,i zed. In the reaction described above, the
exe FI fied succinimdyl ester is a leaving group
causi ng the am de formati on. The use of succi ni m dyl
esters such as the conpounds of formula Il to produce
conjugates with proteins are disclosed in U S. Patent

No. 5,672,662, issuedBeppeihervi30assa@d7 (Harris, et
al.). Human EPO contains nine free am no groups, the
&he moviva expeiimen ts aver hepngrnoed ipnak WiseareatafionoChakesglvasRCC,

o h- S .
B2 s SR 1R M PA LA RSPl o
eerboflo adrdinistered attrqyehaishy, asa spretet dise 0PEGug/ kg bodyokeight3nto the

g B N

spelmbesnaldugd ffESfd saeples Waertaltdneobhewpd tatqodinctroaag Phtsmaas

. . I, .
By BRRTROMAAD 5 T futhes B 5 ¥ a500Ebh AR 07 x 19
mm®1nUnmwpa@yﬂhmﬁduﬁpeukmsnKQMpnmdmm§M)(Iﬁbmpe@yhadbﬂasﬂmon
ed _as [£ cal
exﬁ%ﬁﬁ Ob ok ﬁl%% gﬁﬁf f%rc%eUngkﬁ% %é e, étnlg p[)g?olef dbgzﬂn ~0.1
HneﬁCQEﬁoﬁyanmnlpulatlng the reactlon condltlons
(e.qg., ratio of reagents, pH, tenperature, protein
concentration, tine of reaction etc.), the relative
anmounts of the different pegyl ated species can be
CamipedndsThi s i nvention provi des the use of a
conposition conprised of conjugates as descri bed
EBOvenncamtoatpos i 8# org/mbnt ai ni ng at | east ninety percent
nono- PEG conj ugates, i.e. in which nis 1, can be
PprespaEsteaticasvodbo? mikEkedypvags. Usual |y nono- PEG
conj ugates of erythropoietin glycoproteins are
deripesibpe: agueensduifichey tend to have higher activity
t han di - PEG conj ugates. The percentage of nono- PEG
conjugates as well as the ratio of nonoand



di - PEG speci es can be controlled by pooling broader
fractions around the elution peak to decrease the

weencestage of nmono- PEG or narrower fractions POI/EP2006/066438
i ncrease thepercentage of nonosfEG in the conposition.
About ninety percent nono- PEG conj ugates are a good

Eﬁb&%ﬁgﬁgé &ﬁ@&ﬂnggﬁ @Q Qy Somet i mes conpositions

east ni nety- two percent or

ﬁﬁnﬂirﬁ%&%ﬁﬂ'%ﬂr}{e Sh¥k %W‘%} f the conjugates are

species (n maybe desired. In an
éﬁﬁﬁghﬂﬁﬂt O&ggdﬁafnventlon t he percentage of
conjugat es erenis 1lis fromninety percent to
ninety- six percent. It is counterintuitive that a
chem cally nodified erythropoietic protein as
5 @ﬁ@é&ﬁ%&fhd ankéﬂtﬁatloﬁ\{f? ﬂ{é &ﬂeé’%@dléa%oﬂiés 1R bEer &té}ﬁﬁﬁed l%y Enzyme-

hr ou y Si usi on since the NEA
Linded @meﬁﬁb@Efﬁ&gﬂggﬂﬁydroph|I|c and has a | arge
nol ecul ar weight. This is because Partridge et al.
(Pharmaceuti cal Research, Vol. 15, No. 4, 1998) have
shown that pegylation with a small PEG nol ecul e (2000
Eﬁﬂﬂ@n nol ecul ar wei ght) reduces passive brain uptake
eptides such as the brain-derived neurotrophic

iﬂa@: 1gpres NSwbe v ihiedt @g SNEAyagcordingisl the iheniaen ahisrigcrass the blood
10 GlagbdrYiet RRitIRL]REAME pRfiod REMNER 6 Rout B ehShcenthERR of the

findings are conS|stgnt wi th, and we thus hypothesi ze

e gate ehmEuQsTinerRses.nvent i on conpri si ng pol y(

et hyl ene glycol) noieties integrated into the

structure of the nol ecul e pass through the BBB by a

facilitated or active transport process. Patients

suffering fromstroke have to be treated with the

i nventive NEA as soon as possible. Wth respect to

chroni ¢ neurol ogi cal diseases the NEA will be

adm ni stered periodically due to its inproved resident

time in the blood circuit (that is, longer halflife).
15 Since the NEA has a long resident tinme and shows a
reduced affinity to the EPO receptor, the haenogl obin
| evel can be controlled in a pretty narrow range.
Because the peaks and troughs of the haenogl obin |evel
that are usually found with EPO are reduced by
adm ni stering the NEA, negative side effects |ike an
i ncreased risk of thronmbosis and an unwanted thickenin
g of the blood are reduced. The invention is further
descri bed bel ow by denonstrative exanpl es. These
exanpl es portray various enbodi nents of the invention,
but are not intended to Iimt the application. EXAMPLES
Exanpl e 1: Pegyl ation of EPO wi th nmPEG SBA The
fernmentation and purification of human EPO is e.g.
described in US 6,583,272, Exanple 1. EPO purified in
accordance with the serumfree procedure of Exanple 1
in US 6,583,272 (EPGCsf) was honobgeneous as determn ned
by anal ytical nethods and showed the typical isoform
pattern consisting of 8 isofornms. It had a specific
bi ol ogi cal activity of 190,000 I U ng as determ ned by
t he nornocyt haem ¢ nouse assay. The pegyl ati on reagent
used was a net hoxy- PEG SBA, which is a conpound of
Formula Il in which Ris methyl; x is 3; and mis from
650 to 750 (average about 680, corresponding to an
aver age nol ecul ar wei ght of about 30 kDa).

20
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Pegyl ati on Reaction To one hundred m I ligranms of EPGsf
(9.7l M of a 10.3 ng/mM EPGsf stock , 5.48 mmol) 10

wWoreooeh3a3d M pot assi um phosphate buffer, pH, 7PGI/EP2006/066438

contai ning 506 ng of 3CkDa net hpxy- PEG SBA (16.5 m

nol ) (obtained from Shearwater Pol ynmers, Inc.,
Huntsvill e, Al abama) was added and m xed for 2h at
roomtenperature (20-23 0C). The final protein
concentration was 5 ng/m and the protein: PEG reagent
ratio was 1:3. After two hours, the reaction was

st opped by adjusting the pHto 4.5 with glacial acetic
acid and stored at - 20C, until ready for
purification. Purification ainjugate M xture:
Approximately 28 ml of SP-SEPHAROSE FF (sul f o- propyl

ati on_.exchange resin cked into an AM CON gl ass
ol 85 3 Spoigticplesify T o shistiaf obf pisdisgmiior e
ac aeieatrBe Wit helirogkbendrabivadiisér dbts@N el @inQin d1hO spth dllkordSbx
mllilitres of the reacti onmﬁ‘i Xxtyre contailn]i)ng 30 Mg ¢ .
pr GEBRISEAE gi elfetiye BmPBRPLENE Mefifameriun theplgps gixcuitof a patient
bufih @eeddrbuaiplel By veHE€n theer¢@ksivleticUnaldane badprises an
materj al s.were washed a}a:e?y vvltlgthe_buffer nd e
ad§6¥tjﬁ@d’°% RYRIIGRE HiRENE 78 NN UETQHP FPfRighigom the group
colcdAlstiMgt dF hdmaAZrth Ngflietinmnti @ a gkl th &t witith BaeltBE sequence of

Unnodi fied EPGsf . still. r i ni ng.on the col was . )
! URFGTYHIonSeEt i R&iBed brate At Ofrf@@aﬁit? DEPSPRtioR sites or a
tS I[ﬂ)ge%trA%rétsﬂngﬂtt cﬁuif; geagt.onégryf@bﬁfatfolﬁ rstﬁ¢;@mialeyﬁﬁlg>ptbiétin_moigty being
- n endegr ee peg ion wa ern ned.
| t C\Rﬁ%lel?tg'dﬂ’é‘e@ ﬁ%une ?ﬂ@y<s&ylfwg§y§@@ g@uBéPgthEg?ﬂHH}Tﬁed,
nmono- as well as di- and trace anpunts of the
tri-pegyl ated species, whereas the 750 mM NaCl el uate
contai ned unnodi fied EPGsf. 2. Di - PEG and Mono- PEG

EPGCsf: The purified conj te m el yted fromthe

colum in the previ oﬁgﬁs_klggzb@@@ﬁﬁéﬂ_&{f old with

the buffer and reapplied onto the colum and washed as

desxith the dCODfeREG dRE ylcar dlyooln ardRipGorridi@ah anddebond with one of

separately eluted fromthe colum with 0.1 M Nad and

0. I8 aﬁﬁlf{ééfo,ur’rg’e‘g é€'i vely. Elution was al so perforned

with 750rM NaCl to elute any remai ning unnodi fi ed

EP®sfs lowdrtateyhat | vel y, the reaction m xture was dil uted

5-fold with the acetate buffer and applied onto the

SP-XSIS;E% Kose colum (-0.5 ng protein/m gel). Colum

was washed and adsor bed nono- PEG EPGsf, di - PEG EPCsf

and unnodi fi ed EPCsf were eluted as described in the

pr ewiiscuemsbett 450.to Reauwil N8, PEG EPCsf was synt hesi zed by

chem cally conjugating a |inear PEG nolecule with a

nu g | ecul ar wei ght of 30 kDa. PEG EPCsf

was ggrpﬁgg@%ﬁggot he reacti on between the primary

am no groups of EPOsf and the succinimdyl ester o

dert angh mage grosen SothriDde pPRGawlar yreight aEihg resudténg arythgpropetic

an rﬁé‘fk&lﬁe Qﬁ)@ﬁcteﬁa%z%é ﬁo%@lals%%ﬁ:;ﬁﬁge r lzthét‘?c ﬂioiety is from
d of nono- and

Purified conjugaté mxture conprise
di -aPE@- alserh tpabodtr 98 lgfoda ified EPOsf as
det erm ned by SDS- PAGEanal ysi s.

2. Use of the erythropoietic molecule according to claim 1 having the formula:
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Conj ugate m xture accounted for 23.4 ng or 78% of the
starting material. Cation exchange chromatographic

waeepanz4seon of nmono- and di - PEG EPGsf i ndi cat eRICT/RP1006/066438

nonoto di-PEG ratio in the cop# gate m xture was
alnost 1:1. After conpletion of the reaction, ratio of
t he i ndi C n Di: Unnodified re
40: 38: gdﬁyggo ggg% qek%?elﬁzmas al most s
quantitative. Table 1. Summary of results of EPGCsf
pegyl ati on Sanple Protein (ng) Yield (%9 Rxn. Mx. 30
100 Mono- 12.0 40 Di- 11.4 38 Unnod. 6.0 20 Conj u.
»Vhe:z@,n &, 1pgn Bré Rptre adefiped i deinph apfl PEP@cwefeldaue of the

[ I
ﬁ%ﬁ?ﬁoﬁ\}\%&ﬁ%%@%thﬁ&m 't}?:"ipﬁmﬂ'{( %Bﬁ%ﬁ@{?h lf%%g allnﬂie linkage(s)
(Sh@ﬁrﬁ@@@b(@bY@m®ﬂ§“ﬂXm@uPB}MntSV|IIe Alabana).

Reaction was perforned at a protein reagent ratio of

1: 2 and purification techniques were in accordance

with Exanple 2. Primarily the nono-pegyl ated species

wadJssr06 mfceéﬂhroneyeeucﬁnw%e aeerdmg tp any of He faeegemigistagms, wherein

EPqigqmﬁyﬁates are described in US 6,583,272, Exanple

4. Exanple 3: in vivo assays The in vivo experinents

M-Ver[?se%@ Ewhﬁpoﬁo%t%&ew@ﬁ&[)r(ﬁ% Jn@%m@}%fég% oRIVKSE, wherein
FII'i nsdorf, Switzerl and EPO conj ugat e

( géﬁé‘?rfﬁ‘?fédlba‘éfc@odp ApoutdSexanpl e 1) vver e both

adm ni stered intravenously as a single dose of 25

prg/U§ ob Srpervibrqgieicticipelegieaqcarding ey Ay of theferagging clayps, wherein

the, jRpdicated tine points (2 and 6 hours post

i njection), cerebrospinal fluid (CSF) sanples were

bakes Jfald &%%&Yetfé%&l@&ﬂé %oﬂfm PlASHRf (}%{J@fégﬂﬂl‘g%lanﬁﬁ wherein
tern1na|%ﬂrmé§ﬁmas obt ai ned inserfion of

coll gt p@& gbouty630 t:PQ‘bﬁW) TY0hansl @ frel.
cerebel | omedul | ary, cistern (C|sterna magna CSF was

ar el thsyerghgqanoictisanelgmilagreprdin ptosnypf Mowsxmgwwlys having
foqggﬁnﬁﬁﬂyg this technique, it is possible to obtain

-0.1 mM of CSF froma rat. Conpounds: EPO

concentrat vol une: 2
m / kg bod mépéﬁﬁégi Gt aq%lge%%]oirapuffer EPO

conj ugate, concentration: 6.2 ng/m Adm nistration
volunme: 2 m/kg body wei ght Conposition: aqueous
buf fer The conpound concentration in the coll ected

S R P A B

8. Use of the erythropoietic molecule according to any of the foregoing claims, wherein

the erythropoietin moiety is a human erythropoietin.

9. Use of the erythropoietic molecule according to any of the foregoing claims, wherein

the erythropoietin moiety has the sequence SEQ ID NO:1.

10. Use of the erythropoietic molecule according to any of the foregoing claims, wherein
the erythropoietin moiety has the sequence of human erythropoietin modified by the

addition of from 1 to 6 glycosylation sites.
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The figures 1-3 show that an NEA according to the
invention is able to cross the blood brain barrier.

wo\doiosp4thie tine period from2 to 6 hours the PCI/EP2006/066438

concentration of the conjugate,in the |iquor
|ncreases Claims 1. Use of an erythrop0|et|c nol ecul e
O D BN E e oIS HRHTER o R o MUk R R Rt whercin
s pithahewrodepehsrandndisprdens of Hy tannenfl dot spienl gomluane radfted to an
P
B o T lﬂtuw
mol ecul e conprises an erythropqletln nnlezy havi n
1’5 dése of Hee cirytbeonaiitivon gfeaupacseldding @dnfyod et h@ggm@@ 1ms 1-10
co ﬁﬂg@& t '
h hgxrﬁ{eegt%lh I%{}}lr Teeena g\)éscf;%oggér%g gf fo b%ﬂﬁi aNRRRAUES chronic
er \rdatmpdiaet isqtiecrmtjfrf)m@éh@yphm@aaﬂ]dhttml@hs gisedse,dinmtingtonos
9' YER8%! dlhQftia frﬁgﬁ )@-Bssgci!n%é &%ﬁﬂﬂ&% r¥9I1ro%§e bﬁ@éﬁsoﬁ Risease,
gl ycosyfation &it sal d erythropoietin noiety being
covabentiry doicnikKed gY: ntultipdé sqlarpsiyland aegfiogdegsngragion @mmated
of )c-(OCH 2CH2) mOR with the -CO
‘@a§%L96 %F?ﬁﬁﬁg%gk% ycol) group formng an am de
bond mnth one of said am no groups; wherein Ris |ower
&3.yse of she egythrapoigic m@lﬁcglltr Mmdalm)tspt any5( thedorggoine cBdos wherein
n 'aﬁnfl 19{11'5&(% of?the él‘;glﬁl o?éz:ﬁlechli] %eﬂoécpcﬁcﬁﬂtls E&gmphshed by
nol ecul ar wel ght th resu ting erythropoietic
moliejcetian, dermal @@tthdsubyuttah@mﬁ*dEMI arinladitegmt of t he
erythropoietic noiety is fromabout 20 kilodaltons to
@@q%e oF QR éf h étfarfﬁole&ﬂe 16 e LB %rfYﬂer%fb%Qin%tda?ms wherein
nol ecul e accor i ng ['al m 1ha % F

f orthmtaomt[tmrh@@dm@qstzyeé qwsgrgd@)yrthmponnt(qf)thwmhéwmetm

=]
ol B FRIE g A IARAD oty kb
arioasss gr Gap( Ppuinkd eats dromt 40D leg/wedk‘agb (clsl)onm ttrthatmht@at
pol y(et hyl ene glycol) group(s). 3. Use of the

?5 LR e@%th?oﬁ%@étﬁ%&l@cﬁ@g&[)ghﬁ@totc@alﬁ‘inM l%faptpiﬁng 165 pg/day up
Ore 0|n ains, wherein Ris y

er yip ﬁﬂ@ py@t:l@thb, aggP et @ cRpohin POt/ werk Votfh thiemc treatment
foregoing clainms, wherein mis fromabout 650 to about

18Kt gbm;%ﬁs@n ggzin é&ﬁr@ﬁ dﬁ&tﬁﬁﬁ@féhﬁ% h%fﬂ@c@&ﬁh& t@‘ﬁﬁ? BPlﬂh@ %regom g

to any fofegoi ng clains, wherein :
ofC*W@Serythrop0|et|c nol ecul e accordlng to any of the
foregoing clains, wherein Ris nethyl; mis from about

it &cd to/@in BN niprish glan e?ythuﬁ%léifc th#Bcule and a substance

eryt hropoi eti c nol ecul e according to any of the
f orBGER YL Biedehetrabiiy ohdrettheod tyaip hasriereH3 o CH
2CH20) 1nCH2CH2CH2CO-NH] n-P

18. Manufacturing process of a kit according to any of claims 16-17.

19. Amethod for treating neurodegenerative disorders of the brain and the spinal cord
comprising administering to the blood circuit of a patient in need of such therapy a
therapeutically effective amount of an erythropoietic molecule that comprises an
erythropoietin moiety having at least one free amino group selected from the group
consisting of human erythropoietin and analogs thereof which have the sequence of

human erythropoietin modified by the addition of from 1 to 6 glycosylation sites or a
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wherein mis from650 to 750, nis 1 and Pis as

defined in claiml1. 8. Use of the erythropoietic
woredogosd4es accordi ng to any of the foregoi ng cl BETEP2006/066438

wherein the erythropoietin moigty is a human

erythropoietin. 9. Use of the erythropoietic nolecule

e e FsEmE R I R R e S Ry beine

10.coudenthflinkke tetyt rriypdivent ¢lynd) emupeobide deraiuly t o

any of the foregoing clains, wherein the

erythropoi etin noi ety~psc _@y%%%lq ofrhuman
erythropoietin _rmdifiegﬁgyﬁtgﬁe a |2ti2§rrl11 of fromlto 6
gl ycosylation sites.11. Use of the erythropoietic

ol vathuihe -@Bcdicasheply(Gthatape gtycelh arquprfeainggn @ndsiergond with one of

When i dhih erpyiieggner ati ve disorders of the brain
and the spinal cord are related to an acute event

sel ected from stroke, traumatic brain injury or spina
coriisileyyaakyl:12. Use of the erythropoietic nolecule
according to any of the foregoing clains 1-10 wherein
t hg jpewrgdegenerative disorders of the brain are
related to a chronic treatnent and sel ected from

schi zophreni a, Al zhei ner's di sease, Huntington's

di dB&SEOMAaAift040 2beHFPe X- associ ated trenor/ at axi a
syndrone, Parkinson's disease, spongiform
engepi@dnhopas fandmul tiple sclerosis, and

neur odegenerati on associated with bacterial or vira

infections. 13. Use of the erythropojetic | ecule . .

e ot TS ity oot e O Bl TR P TGl s opoietic

gfl rﬂlglbéiﬂdf atutmﬁgea%y&ﬁtem@feﬁlﬁf *pighedfithe asn;rﬂﬁasptbigtiﬂ mo:idﬂya is from
ood circuit is acconpl ] injection, derma

paﬁgﬂ?t%ﬁﬁgﬁﬁﬁﬂgﬁﬁ§ ﬂggggﬁ?ﬁgﬁﬁ%ﬁha{ation. 14. Use of

the erythropoietic nolecule according to any of the

foregoing clainms, wherein the anount to be

adm ni stered, as neasured by the anount of the
ythropoietin noiety, is, fromabout 25 t.0_about

200" s PRED RSP st bR RS (b e Bm et

or renoriepdneriitive disorier vofabebitairl aidDhenpihwbmid by bdministering an

chrgnic treatnment. 15. Use, of .t rythropoietic.

ol Dt RGBT s rirarin et BpoSiahuf R REknT iy nesg of such

up theapnehevekthektyithrapoictdc amdesleaontpyiseyypl orythgop@din moiety

ng/ week wth chronic.treatnent. . Kit conprisin

or RS ablebitBO T el LS RLERcot Bap s g SRR Bah g BR f fuman

f oreegbiapgictinaindgnalbgueskhéreaowtaciohmg thosegheandnof Guman

conprj sing an_er.ythyopoi etic l.ecu nd a bst.ance

oPsb g R St PR b o gt b BabERuRHoT SRS a

barrearedngerh8nt dfkun lehstaing lelyogsypitioa 886, saifl eaytkiopo@eiaaneietydbeing

to any of clains, 16- 17 9, thod f reating

ne P OeTbHEIE Y o g Frhalkae ghedthapaphg f it

spi nal cord conprising admnistering to the bl ood

circuit of a patient in need of such therapy a
therapeutically effective anount of an erythropoietic
mol ecul e that conprisgs, y Leti,noi ety
havi ng at | east one fﬁgé?gﬁﬁ%akg?§8%{§€|§§ted fromthe
group consisting of human erythropoietin and anal ogs

t hervidothewOodf ehaveoly (et yimg gbnele gofupiamamg an amide bond with one of

er%&ﬁ%ﬁﬁgé%%hgsﬂ%ggghed by the addition of from1l to 6

gl ycosy n'sites or arearrangenent of at |east one
gl ycosylation site; said erythropoietin noiety being

coVRalsdewdryaliyl;nked to "n" pol y(ethyl ene glycol) groups
of the formula



-CO(CH 2)c-(OCCH 2CH2) m OR with the -CO of each

pol y(et hyl ene glycol) group formng an am de bond with
wo@o®708943@i d am no groups; wherein R is | ower BEREP20060066438

is 2 or 3; mis fromabout 450,40 about 900; n is from

1to 3; and n and mare chosen so that the nol ecul ar

weight ok. the resulting erythropoietic nolecule

subtracted by the nol ecul ar wei ght of the

erythropoietin noiety is fromabout 20 kilodaltons to

abauts f1Q0 akputothlte ebeut 990; A medi canent conprising an

erythropoi etic nolecule for the treatnent of

ney QUSYLNes #tdnMe di sorders of the brain and the

spinal cord by adm nistering an effective anount of

the nedicanent in the blood circuit of a patient in

ne &Rk Mg ehoseiesaippt (i srdeqylar aeight of thegpruilting egythropoietic

Mol L6t e GHIREIE BS (RN MBI IRF ABGh €41 tRe ERHREYoilRVBRHALS from

| east one free am no group selected fromthe group

coridpst 3Hglogaltenstasbertyi0frlslodpsensn and anal ogues

t hereof which have the sequence of human

21 ythRroRatieh hohderbéfofddded he addition of from 1to 6
gl ycosyl ation sites or a rearrangenent of at |east one
gl ycosylation site; said erythropoietin noiety being
covalently linked to "n" poly(ethylene glycol) groups
of the formula -CO (CH 2)c-(OCH 2CH2) mOR with the -CO
of each pol y(ethylene glycol) group form ng an am de
bond with one of said am no groups; wherein Ris |ower
alkyl;x is 2 or 3; mis fromabout 450 to about 900; n
is from1lto 3; and n and mare chosen so that the

nol ecul ar wei ght of the resulting erythropoietic

nol ecul e subtracted by the nol ecul ar wei ght of the
erythropoietic noiety is fromabout 20 kilodaltons to
about 100 kil odaltons. 21. The invention as

her ei nbef ore defi ned.



