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Provi sional Patent Application No.60/454,993, filed

March 14, 2003, U. S. Provisional Patent Application

No. 60/474,094, filed May 29, 2003, and U.S,

Pr ovi sr onal Pat entwﬁfl i cati on No. 60/509, 752 filed
Cct obeB BR-SOLEUBLEPOLXMERSAND

incorporated herein by reference in the entirety for
al | purposes 10 BAGHERIBNOQNJIFMGARESANTI ON Fiel d of
the I nvention [0002] The present invention relates to
branched wat er - sol ubl e pol ymers and conj ugates forned

The confutass S BERERE RS T BRLA B ABAERATION o
[000130I 'Y%@}%lﬁé’ n@ﬁ Qzlaﬁsﬁ’ Ja nongmﬁéfﬂa‘?‘ﬁﬁﬁéggg S. @rﬁ@isféﬂ%t@lﬁ

oxi d revi at ed to nol ecul es _
Applaadon NorGDéétSés)%sﬁkwﬂ Mamh il 8c108B] 6. SuPrdviisigndl Patent Application No.

oors Qg BRAN R ko M T el el eyl 00,752

filed OEILEXY,1 2008 OB Sontelds GrigsdiAihitihie ora n B¥lreféfnce in the

where n typically ranges from about to about 4000.
entirgypa by allpiupasast i onal i zed derivatives are known in the
literature and commercially avail able. See, for

exanpl e, ShearBRCKGRBUNDOETHEINYENTION
"Pol yethyl ene A ycol Derivatives." [0004] PEG species

Field\gfithe Bnvemtipar ent group at each of the two termni are

[OOO)ﬁ ar'ﬂl O}ZAJ nlty \}éﬁﬁo &?é%_gtg%%ﬁoﬂ d whl- sgl)ﬁ@fggj ?Tpers and con_]ugates

eter |ona are o use as cr
:bnn@@&omshaﬁ5nﬂmhebpayanEG nol ecul es that are "capped"
at one termnus, e.g., an alkyl group, such as
IntrddEROXY aIIomrthe hydroxyl term nus of the nolecule to
be converted into any one of a large nunber of

[0003] e aThd comjugatian of tHeurydtdphilal podyroerp.ssuch\Es ﬁcﬁl@@dﬂﬁbﬂ&%@ycol),

oSl B0 LU o o S SRR 1

surfa@ers% 6f Qn8id¥rabed @liggd id B’io{%@@ldl Rl the B8 81 BtifsYnod @Qmmon form,
hey can be substituted f Gin mny of its

PEG mlnme@ap@lamr tmr@r@tamm@@om@ymms 5in
which each R is independently H or CH3. [0006] The

formation of cHOLCHCHSOWEHYERESOY, G AIRLOIcal |y active
speci es and water -

where n typically ranges from about 3 to about 4000. Many end-functionalized derivatives
are known in the literature and commercially available. See, for example, Shearwater

Polymers, Inc. Catalog "Polyethylene Glycol Derivatives."

[0004] PEG species with a different group at each of the two termini are particularly useful
compounds. For example, heterobifunctional PEGs are of use as cross-linking agents.
Moreover, PEG molecules that are "capped" at one terminus, e.g., an alkyl group, such as
methoxy allow the hydroxyl terminus of the molecule to be converted into any one of a large

number of reactive organic functional groups.



10

15

20

25

30

sol ubl e pol yners has proven a productive strategy for

i nprovi ng the pharnmacoki netics and pharnmacodynam cs
wotoolgnapeut i c agents. See, for exanpl e, DunnPEmusS2004/007931

Otenbrite, "Polynmeric Drugs and Drug Delivery

Systens: " S sium Series 469, ri can Chem cal
[0003]6 Bapdca 9{’%&%%3‘3 YIS obedyleng 9x1deagd pegpylsmeoxidenghown below,
iy ; . . .
e o3 RHaFE ) OB RuPLALGBRRL 05 BB SRR 8RB fpmany of
its appéipstiosles and prol ong the clearance tine fromthe
circulation. For exanple, U S. Pat. No. 4,179, 337

(Davis et al.)HOCOAKEHRSCANCHRRIIRIR-GHEPt i des,
such as enzynes and peptide hornmones coupled to

. | ye l en lycal (P or pol ypropyl ene gl ycol.
mw}%gé]? %@bﬁ%fdmg?gnq@gy%f)@éf pol ynmer 15 are used per
nol e peptide and at | east 15% of the physi ol ogi cal

[000¢]ct e foympBomed ¢rnigstas. bety o otrrapdtigalbt #réive sepigs| and vestter-

P [ ' S, in The . ..
solubrlJerE&)r]lgL%%{asl h%ﬁgic:f)g/%% ?ﬁ%@g&%@ﬁ@f}mﬁE&’llogﬁ}%%% gharmacokmencs and
pharflsdodyadrhi¢e £ theppatid ARa%. iSse,aof OxtmFE€ DifrinCand @b, "Polymeric

through a peptide am no_acid residue. For exanple )
Druggjanst Dpag Relivexis Systenss A3BSympesivn sesieato® dyericen Ldemyjcal

. act . - ni . .
Soci g R TE . S g CRRRHREE R o PO W yatize pevtigs
therageutie h&8%eed idsmonsesedtoaodiaieeind inynatidgeateest of drgpeprdefand prolong

e SRR G o T S B s
concéhs nénlimBiR genfhgn}gegﬁdgs's uch3r E87 ¢tk rﬁ@hg&égﬁ’&ﬁﬁ)ngggoupled to

coval ent attac t of NMPEGtO0 an a roup
polydtgiténeeglpenl (M G) tupalypropWeBSglysdls Befwiamalteme 100 mble§ of polymer

cancerns a nethod to Lhtain the. activity of, o
are us A RCE PR BRI PO 8 1698 d fh b pobislpgjedl ccowtuis syamiaing

| i nking the proteolytic enzyme to a macronol ecul ari zed
[0007InnMighy ether ﬂx?@lplmﬁy REfarpeptideraonjugeisn desckromm indlié arh| The

. i j U..S. ent,.Na. .4.414 147 dj scl oses a .
princBPBAC APEhmen oy el e e Rl R By e
bondi@nhridggi b Peptide dndndaciarbydlrd. d@r ekardple diy SAPb@NYNND 4,088,538

. .acid, such as_ poly(ethylene succinic anhydride). PCT
disclapes gyeuyyosticallysactizs eelymssspaaga saugste @D egyme covalently bound

|y thwl d h t.ei
o PERR SEAYE L PUEPNROLYOL vt BNl R B e e of o
protedde4ni@biordi/isic h 5K eR BECICASHETS oﬁﬁ;@tﬂoﬁ%dl%(eﬂ@@én%i ggyz&on (“mPEG”).
oki nes, such as |L-2 containing PEG bonde

AbuckBG el g (o Binl. Cherst 2835 R ydssioaso thagoulgnottzehment of
R AL A e e

concdriisTd 1820044 607ATH thoictaitwal polysiblylent glyeconplodifiedfpréteolytic
proteolytic enzyne .|inked coval ent I?/ to ado_ol meric
e inh

enzyaeriut ‘aHdRe WG FPtERIYHC pemsde B R 0lepate] terThe
conjudRESafin@hd At &gdﬁﬁ%ﬁgfﬁﬁ)&%' £6$ Pafent RoOH 9JP4,2%¢ giscloses a

on-specific oxidatio ycosyl residues
methqbgpl renideringlirterfeionilesa dydtopaobic dyebnjupzi iago @ Arbydsds of a

dicartﬁlﬂtx%' 1%:2{3}585% PEggrlpggl%gig}eet #&&c&@ﬁg&?&g ggg \'l?{]oOr %ﬁégo'?%l dei‘scloses
conju?%tgfngcfﬂypg%’é ?/I?H ?r(g?zeo? étﬁ?@téd?}ggiﬁglg EF%&%r@teglsﬁg %Eﬁ&%hfb,

es"are
interleukin-2 and immunotoxins. EP 154,316 discloses and claims chemically modified

lymphokines, such as IL-2 containing PEG bonded directly to at least one primary amino

group of the lymphokine. U.S. Patent No. 4,055,635 discloses pharmaceutical compositions
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oxi di zed to the correspondi ng al dehydes, which are
subsequently coupled to the am no-PEG [0009] In each
wo@toonlogs2aet hods descri bed above, pol y(et hyl enepdTT6810p4/007931
is added in a random non-specific manner to reactive
resi dues on a peptide backbone Frequently
of a iipi-yaliitle ARTBHGX D6 2 FaiRoIPECE SIS likerl foralpnsisgtorpolymeric

Substgﬁ&tslugffesa.ﬁ)blgg na urt is directly attributable to the

e of the chem stries utilized to
conj ugat e the ; | e pal ynmer 0010] Anoth
[0008]; 1 f%pefip& x;&O%% {ﬂea%ﬁ%?w HE’BFIH%/%‘@ ﬂge%%@s%@g-%sﬁlﬁ% gidation of

I I |
glyco‘é%% 1{%%1{13&0#9% ﬁegtlﬁ@ YHEbRidRRd s{%a@g%)ﬁtg?zteéh%§ allSouk 6 attachlng aPEG

reactive water-s pol yner reagent
moietyoto theypepitide hEOIbemqﬂ@NDlTHnlaﬂu @R 94/05382) desclisessthe use of a

Though it | irable to i.nclyde nor
hydrege- JaeeinosoR Gt BbbRoER ARty iBer I ShFOHA 0 e randormly
oxididEPioqRe %H&F&Cﬁﬁ% hiaBhfes, WVI‘{{BP lcll%csﬂb&qu@tﬁfyl Mubledits t18f 4rino-PEG.
proportional to the nunber of polyner noi et es bound

[000& 0 he | ? l e d | eql ( thy b I}§co. 3 ge 1n ar}andom
bt 4t H°hg 68? ke 8 hEci ey th cl
non-s%emmie rn@annw@tbeea@l@b u&h@epehwpepud%aekb@e geéqumtlyz,czwneatlzatlon
hr ough the use of branched nol ecules, nore_ than one

with REGaesuis|inlless 96 psptide ashntyhatisriigedy aitrihusable to the non-selective
patur@lo ?ﬂ}%l Seul Serﬁélgl u&ﬂ%g& tot (?J%Jl%%?eetﬁg 'vJaYer Qb1 %E; Cﬂqn%rﬁ&f[ ering

G 0011]
[001g]y 33»59@% & ﬁ@uﬁe&tragso?ﬁf Pulth %%pﬁ% B U e e
poly@%%ﬁ% Bomdlic gés(@ﬁleactbﬁft?%?ﬁﬁqeﬂé@e Gad-sbfi E@ﬁﬁﬁn@f‘re@gent to

I am no- 2- pr opanol ~ core.” Mor purgo an -Wor ker's
label diiesltiumslevhie atl m@r@ﬂlah oae sitee dTHREESh hiais eﬁen desnableyce iim@ude more than

core cussed in t.echnol :
one Ve EIGBRy eRTRISH Pl Coaieals T deBE 90 T ARG oL Peolecule
act1vi@@§s ﬁeﬁ%ﬁﬂﬂ&ﬁl e tumbet oBholymEi 867cles Bhfd 18R Biomolecule.
Lett 120 177- 180 (2002). Harris et al. (U S. Patent

Accontingly, 8, id gRyrestlis oblaindnareactive, branpldesge@Eahahiacluds two or more

wateg e BSGrRicHED e EmhIrRE R Thrcth i od SRR Bfoputes more

than bivatdf-SolIRS POlyaiPRaly BE tOYGoRAT © aHibmelediileSviivat tHReecessity of
conj ugation of = these Fsbgfm es wth a biologically

interfgeing wethrraere ithas onelits onplag kiamojgsules, 113, 906) . 30 [ 0012]
Pol yners, such as pol y(ethylene glycol) are known to
[001BXi Btandbed il phodibaglgon ppdgethalehe gB/polx)\bredhlowmhuhiema For

examplfafiee e g WSO 41661 sqleempra%"hsi@%baémqmﬁ bdsedGna 1.3

diam g s 065 e O it B BB TR e TR PG based

on a Bsigie fcereds dstesseditydpidBivelpno (BJMebﬁﬂoll t56: b27RAEEPDO). A s1m11ar

oGRS Nt TELNEEE B PSR | TG AL 8815 1, 7.
180 (_?_g@i)' $heds & YLtk Ko, ¥8hb 288f 18LsepER FBlRCHEEBEG that is

met hod utilizes a protection/deprotection
basedupat lggjye.t Mattirieg et als U ShBatenipyo. rﬁaﬁ43tiﬂ§) tlessripe eplamémer

e O A S e
these%Eéﬁ@é %l/itﬁ) 8 lb¥d18i8allyPachi®t Ak fa0 (U S! BRI N@ GYDIBpH)Sper se
an

‘4

[0012] Polymers, such as poly(ethylene glycol) are known to exist as heterodisperse
populations, which include a range of polymer chain lengths and molecular weights. When

preparing therapeutic formulations, it is clearly desirable to utilize polymers with minimal
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I ncorporating the nono-di sperse material into the
branched pol yners woul d be highly desirable. [0013]
wab@4psesent i nvention answers the need for boP¢T/US2004/007931
branched wat er - soluble polyners 10 and nono-di sperse
PEG speci es, openi.n rqute w t her apeutic
heterefg 5&{ toensye gonsigy yuaalé rertreﬁw i%laema%praa%%@?r AGW
thB('i‘se PR s 4P EG A 106 ég&ﬁﬂéf%l h
e th e?f;gg%r{ngmspecfﬁr Ther gﬂpenafeﬁgl%g{lﬁ ﬁ%éaﬁgtdl ave
pubhahedl arftyuﬁtesus af lelﬁdeﬁuedi BEG meletndels. f The mhlhodrudhiescaat | o n

eut i les wit i f oups..such

protef{iorATuPRRHin Sl ey ghas o e T obPmft o Ieur o LR e o

quanfi®fidQASubdantiailG hidnbﬂhﬁié?demﬁ 'flﬁt% inrgRaRNEdo Bf&l@ﬁ&i ies
relative to the 15 unnodified t erapeutlc agent. The

poly(sﬂle@@ﬂ glycnl)mims,falmﬁhpd fortpensesing mepnotdispersediEg and

o PSR ST b AUERT PR SR ey

desirdhat are based on cores of diverse structure. The
branched pol yners of the invention provide a neans to
tt t {
[001 no?flil reéé@fg (l:%g fﬁbs‘g%&setgle 21?%1&#& Bptﬁ%rm%d %{e‘? sbl‘ou%le }S)olymers
and rmnoad:lbpmm PEG Ispedwmyepﬁmmgwa tomite ﬂol ngst maﬂapehtimonﬁfgatee,rmg peptide

to bra d PEG nol e focus X
conjugatss, eaélgﬁ"ggrtsﬁ%’ég W&tn@fsg ﬁmw étag herme%aﬂbe?féerqﬁf@ thsrapeutic
I
specit, (HEKS R, Stk SRQUG Sl Poghell SR 18 fhdqifcation
of thdpamth bd)nscgiemlﬁsmtldmdrfyingcgrdnms @iich mmatblesq:luldp aobahers. Of

paI'tiCél. I1th%§tea[r}t8 Ima s nb%/vﬁgﬁttﬁé( %qs.}:g{lgﬁl?%, %d{n@ ovgrg ipa%gneéties relative to the
unmogﬁiiédmﬁérab&ﬁic%%éntp A (pRELRRYi S&RI o8l ﬁfﬁ'ﬂ’lls dheséand 9@1%1511(36'(1@ a
first aspect, t he invention provi des a branched

wat er - sol ubl e nmer having the formula: WSP-Y-R'
in which V\BPBlgleyﬁHB@YIAdeMEI%WWENTIﬂ% synbol Y

[0014@ € pfl?es}grgée%t ﬁ’wjeht%(n dlgerbvﬁleggf S}re*&%a er-s&)ﬁuebsl$ go u%sye tth?i aﬁ‘g based on

I'c aci
cores nﬁﬂﬁ&fﬁe&&ucﬁtﬁo SI“ heththlﬁﬂhe@ po@ﬁxd@@ﬂths iﬂvbtﬂtﬁ&dplﬂkriﬁ)ﬂ a,médid to attach
the Iike. Exenpl ary linkers include: a bond, (CH2),
two of €195 WeteoP q@m?r@nglfmt@)am(lwwes through a single locus of

attachg%#b@%?%%ﬁé‘%ﬂﬁk ¥y %@brw&g@ﬁ&%’l&%ﬁ%5%he focus

on PHE&hR) rapxﬁ(eﬂaﬁ?mwaﬂer—wdﬂuble parl yaumet i foa rchlrlltylbﬁ@lﬁsﬁatlon and should not

I ndependent |y selected fro
be intgERreipd Koy the TN dﬂ@é@b@f@% Pl alaﬁre%fg did e bppaghed specics
{
descr%l%gln’lgreg%c::&ﬁéﬂr ﬁe&fwgﬁ %sas%nﬁé\l%]f}ﬁ%nyzgéftgﬁb% | nké’gbfl?ﬁ{er #addition to
PEG, wéltee exersplaubi etepeilybie polyorer indudgaroly(propykng gtycol).
nucl eotide linked to a water-sol uble polynmer. WSP 5
[00153«1 dintah@rsivabedt; the idRhBoP floyTiRE a beHRRAPR hteRbolfbleFRYy& having
he sane water-sol uble polynmer or different
the fowatiker - sol ubl e pol ymers. [0016] Exenplary water-sol uble
pol yners of use in the conpounds of the invention

i ncl ude WSP—Y—RX

in which WSP is a water-soluble polymer. The symbol Y represents a linker, e.g., a bond, or
a moiety comprising an amide, carboxylic acid ester, urethane, mercaptan, substituted or
unsubstituted alkyl, and the like. Exemplary linkers include: a bond, (CHa)n,
(CH)mC(O)O(CHz)n, (CH2)mC(O)NH(CHa)n, (CH2)mOC(O)NH(CHz)n, (CH2)mO(CHo)n,
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m PEG PEG m PPG PPG polysialic acid,
pol ygl ut amat e, pol yaspartate, polylysine,

w@oelogesizyel enei m ne, bi odegradabl e pol yners (eP@r/psS2004/007931
pol yl acti de, polyglyceride), and 10 functionalized

PE unctl oni zed PEG. [0017
zé@ﬁ%ﬁf%% @Tm)n@ﬁfb oyt vghigh Ay ws&l’fggw dsmldeﬂ%v selected
from'ormntmg awa@é&' s@ﬁfbl@pol%@f‘ %{aﬁs@ltm@d @fur?sﬁi)éﬂ%t%d Qﬁklyl/ﬁ%[ety linked

havi ng the fornul (1) whi ch X and
to a mastaﬂammble pdb'pem,omlrmhmo selldexrtdauelqu@maﬁmlq aduR2iRBed @meater-
15 CONR6R7, OCON stituted an
R e W stgaeniias Hiesh i cliie peveeq WS
d t8é Wat £blubRe SRImpRRERTIR nhdysB tERsam &RateR3olubRib1
T R R "o Lot 1 oo polymar or
dlffemhkvhter-awdbbméymetrat ed and unsubstituted aryl. The

001§ BB s B 20058 T b BEL R B ot
m-PEE| Fatt, a6- PHGE, @PCGHpoB/shast atid! ﬁ&ygntinm&s woBabgadfagdlp allykyéine
substituted and unsubstit uted ary substituted 20 and

polyeislgneming: kigdegsadablenafymers (B84 p@lyia@adwelyglycende) and
t X! reactive functional
funct%?ﬁid%f@é(g &g He?‘hﬁ{a?cf}iﬁéb%% XPErrG; Wi th the proviso
that these groups are sel ect ed. such that the conpound

[001Y: cByan Gyt e SRpgAngnt, Y &9 sygeiituted ajkyl apd thggnvention provides a
bran aWate}célo% @p(%%&&éf'ﬁfv dn@b ¢4inf3s. The synbols R', R2",

represent groups that are

i ndependently sel ected frK nwkiYsubstltuted and

unsubstituted al kyl, sub§tituted and 25 unsubstituted

aryl, substituted and un i tuted heteroaryl,

substituted and unsubstitu het erocycl oal kyl, a

reactive functional group, carrier nolecule, and a

wat er - sol ubl e pol yner. [OOZé] I n anot her exenpl ary )]

enbodi nent, Z' conprises a saccharyl noiety. The
in Wﬁﬁ?ﬁ%ﬁw are'}HérﬁlSéfs fREp IRy 88dcaPt6 GIRCRIERY ISR, COOR?,

moiety, e.g., a nucl eot | de sugar. Still further, Zl
CONBER’,®) }/s083258d RETINISRO0ME0BIkE Bnd sldmututscbarai unsubstituted

aryl. Zlcléjg %{e‘ﬁ:egg%%tg%hg Oﬂ(s c}\(lilgefgf,tsy E@Eﬂg,%g)lg}g ]gms ‘gstltuted and

unsub€ite@hlke, aﬁmmat@aﬁ arfdsm@@cmuuﬁ@d iu?ﬂ Tme NFEREW?, and R®
resi due attached to he ,amino acid. [00191 The

represwémat@rsomk&@ap@imr dlés Ra, B, ané Re@reg@myh@rﬁ indegendestly selected
from 2{3‘ sgtgj%tﬁ)&ec? sﬂgst%&fteg 8H<;yl s%(s%tut?&) aﬁpu@s%bﬁﬁu%dé%gQSubatltuted

a pep am no acl

and vbk@ssaheel h@abm@ rsgbdigmed and @ﬂisimktﬁu&e lhert@gcloalkiyl, aRdaktive

R12' R13 R13' i _
functional group, and a water-soluble polymer with the proviso that these groups are selected

such that the compound according to Formula I includes at least two water-soluble polymer
moieties. The symbols RY, R%,R¥ RY R®, R6', and R” represent groups that are
independently selected from H, substituted and unsubstituted alkyl, substituted and
unsubstituted aryl, substituted and unsubstituted heteroaryl, substituted and unsubstituted

heterocycloalkyl, a reactive functional group, a carrier molecule, and a water-soluble
polymer.

[0018] In another exemplary embodiment, z! comprises a saccharyl moiety. The saccharyl

moiety can be an activated saccharyl moiety, e.g., a nucleotide sugar. Still further, Z' can
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NN RI1 H/NC(OR14 RlL Oand R12-A COR14 1 s
R11~N\ Rlwherein R11, R'', R12, R12', R13 and R13' are
w0 nabefpgndent | y sel ected fromH, substituted orPCW0S2004/007931
unsubstituted al kyl and water-sol uble polyners, with
the proyiso that these groups are selected _such.that,K .
comyiie A GRFRIBIAMEY thasis diredg oy fe|aa&é1§n%.ﬁmﬁé>£§tpek°w%e, or indirectly
b arsflout HTRE by TR L6 LERionR84 dIFoolyITRHRES attached to t
Ounglgcf%g%rg Ofrodﬁ?%# regc%'?i\gle&pu%%ﬁnonalg%cpoﬁps, a %ragu% 0 the
amingaeidri sing a saccharide noiety or a group that is
linked to a carrier nol gcul e. Ais a nenber selected
[0019]" OPhdNERTenttbrAdlsh Fovilie®a 'bfbﬂ@l’fed"ﬁllzyrh&ﬁhﬁtsﬁ Bhed¥ntin amino acid or
_integer from1 to 5. 15 [00201 Each of the_ conpounds
oligozminé e¢iti{e.gn di-hbi-f siapepiedeabByemplary ghingseid-based heanched

chem cal ~ PEGy| at | of . anot her species (e.g., nucleic
polyrg%rfg]?vep%g}r}n&gseze&egﬁgwde, etc.). Methods of formng
conj ugat es between PE(G (and.,speci es cantai njjng PEG
are generally knomﬁ%%z tthz art. Seé?gtor/%lké;npl e,
Her manson, Bl OCONJUGATEY TECHNI QUES, Acalfem c Press,
San Dirflo, 1996; and H eneyHet al ., | FI CATI ON OF
PROTEI NS} i LNy s6hies: b oo
Aneri can/Chem cal Soci ety,| Washi ngton, D.C’; 82.
[0021R'"'n anot her exenpl agy enbodi ment, RL14 conprjses
a saccharyl nmoiety. The saccharyl noiety can be’an
acti vated saccharyl noi et €. gp, )’:}%ﬂud eoti de sugar.
Still further, Rl4 GAD j Q(Q accharyl noiety
that is directly boﬁnd to ah |[am no acid of a peptide,
or indirectly bound to an agj no acid of a peptide by
its conjugation to a glycrsyl Tg$l'due 25 attached to
the am no acid. 6 WO 2004/ 083258 PCT/ US2004/ 007931
D22 1k np Rep 12ap6t herp & i ' Lslesy
Wher%ggkﬁér%d’rkwaie%r-’gol u I% poi yﬁ%géltaﬁlgw%?és&éggg%ﬁmg\égn at@dor
unsutstitt¢rbalkdeandurdters bl palyoierse vith the privsdhatftheskigkdups are

Wi, | | ciate that th sacchari de nucl eus can of
selectfflguctf PG PmPRKBRISH P DRCE U Idg08! BFL S8 el pRlLDIE polymer
moie@&EPECt is0f mbiBer debeRIt N OH) GbdtdQc Gletiogal glﬁ;ﬁlps, asgﬂ)up comprising

Fuc, dc, GalNAc, GalNH2, GlcNH2 and the i ke’

a sachgodgmodgty ex a gpiuarthatds hpkadrid aghrrich andlenpdsnt A dha egmbehselected

| a; ar - O, (- W5P JFy! Lch LS i nker and
from 086 & a5, JHERAER bl bt ot o689 1R Snot ner
exenpl ary enbodi nent, the sacchari de-based branched )
[0020] ot ]@qch@%l@ﬁ)q:@npounds set forth in the formulae above are of use for the chemical

PEGylation of another species (e.g., nucleic acid, peptide, saccharide, etc.). Methods of

forming conjugates between PEG (and species containing PEG) are generally known in the
art. See, for example, Hermanson, BIOCONJUGATE TECHNIQUES, Academic Press, San Diego,
1996; and Feeney et al., MODIFICATION OF PROTEINS; Advances in Chemistry Series, Vol.
198, American Chemical Society, Washington, D.C., 1982.

[0021] In another exemplary embodiment, R comprises a saccharyl moiety. The
saccharyl moiety can be an activated saccharyl moiety, e.g., a nucleotide sugar. Still further,
R can comprise a saccharyl moiety that is directly bound to an amino acid of a peptide, or
indirectly bound to an amino acid of a peptide by its conjugation to a glycosyl residue

attached to the amino acid.
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pol yner of the invention has the fornula: 10
Nucl eoti de- Sugar-O (L-W5P) 2 [0025] A further
wez@apsrsy conpound according to this aspect oPCT/HB82004/007931
invention which is based upon a sialic acid nucleus
has. t he formil a: 7.R18, "\ "\R19 Q COO-
[0022 glry yet apgther que%I?t}liE W@@wv%ga Qnghﬂg%fﬁtg]: -goluble polymer that
is bas2g! $8ﬁ§gacchQH@1é'hu gyﬂranc‘?‘l re”) OThgse/A sRtlwitPa r@cu{té Yhat the
ang R 7, R18, R19 an are nen%ers i ndepe 'y
sacchsalentdeusfaanietdf ati}'-lﬁtrlMHBre Niddmplandsacthazides p€tse i 1n th1s aspect of the

accor orqmnl r me r
invergBh ges P G B 07 S, GOl S Sl R e

above, and the index "a" represents an integer fromO
[0023]0 A0 exemplary edmpaynd\if €he inveptionthas theformewle: of R16,

R16', R17, R18 and R19 have a structure according to

20 Forrrula . R 1 c8n a}@e—t(e—wgpg)zup linked to a
carrier nolecule or a 8ond to a carrier nolecule. R15

in wﬂuﬁq 2 PRG, ar;i%w’%lﬁ &, ﬁ%@ﬁ%}d‘\gﬁ@ 39%.\/ ating groups,

g., a nucl 2004/ 083258

AT I L —
po1y,g%%§fé@%§eﬂmﬂa§1ﬁ@ﬁnmﬁ formula: RI6 R17 O RI18 Ris

erein R19 are as descri bed above and at
| east two of RI15:- a noiety, a |ngto
Fornula I. [OOZ?ﬁ‘]R%ieﬂﬁ & SUGREar Ls&ggF 2eri ved
structures having a fornul a such as that above are
[0025] A further exemplary compound according to this aspect of the invention, which is

based upon a sialic acid nucleus has the formula:

in which R'® and R'® are members selected from H, acetyl, and:

O
11
§_ZZJL®/ R
S a

and R, R'® R' and R are members independently selected from H, OH, NH,, NHAc and

@

the moiety according to Formula I. In Formulal, 72 is a member selected from O, S, CH,
and S. R is as described above, and the index "a" represents an integer from 0 to 20, with
the proviso that at least two of R16, R16', R”, R'® and R' have a structure according to
Formula I. R11 can also be a group linked to a carrier molecule or a bond to a carrier
molecule. R" is a member selected from H and activating groups, e.g., a nucleotide

phosphate.
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mannose and gl ucose-based branched wat er-sol ubl e
pol ynmers. [0028] Still further, RL5 can conprise a
whord/ossan anmi no acid of a peptide or to a gl pCcDEYF1004/007931

noiety that is directly bound to an am no acid of a

epti de i ndi.rect d to an mno _10 aci a
l002<§eph aal@ﬂ)syaﬁnegt %ﬁa aa%ﬁ? BRAIYEIST 15 Risgr g gql%cg?wé% -acetyl
gabcﬂkéﬂ&?ﬁ%aé@m%ﬁﬁm@ﬂlno aci d. [0029] The invention al so

rovi des a mnet of preparing an essentially

mono- di sperse popul ation of_pol y(ethyl ene glycol)

nol ecul es. The net hod i ncl s contacting a PEG

nol ecul e with a wel IRdefi ned nol ecul ar wei ght, e.g.

PEG00 with at |east t € ucyalents of a

bi functi onal actlvateq8 al so has a

wel | - defined nol ecul & W& g t, .g., PE&X00, 15

t hereby produci ng a nono- dR¥perse sanpl e of a PEG

e.g., PEG00: HO-~~0'~~0"' ~ONV==R&H pyridine I 200

200 200 HOOO OH Gis a leaving group, such as a
wher&iti IR OR&Y gre @8 dédeAByd ove@nd e leastiiwo BPRE-RI°wpes swviaaamiogding to

of PEGS00 can then be contacted with the bifunctiona
Formygletli vat ed PEG200 to form a nono- di sperse PEGLOO.

Al ternatively, the nono-di sperse PEGOO can be
[0027 onthiet exknipdartylsag@Odctioed eisyndues h@vmg f dioretulosnah as that above are

derivative and reacte MAth st two equi val ents
manngge and glHepsepassddrans @7 - produci ng a

nono- di sperse_PEG 1800 The process of the invention
[0028]s StdpButhed Rih¢dn comprise e bdnd rearsamiBBGeil oftaeptids br o glycosyl

) .is. t ai The 8 WO 04/ 083258. .. )
moicfks (SR H 5% o ALGRERECI Lol AP RIS dedrdieetly bawy toggamino
acid dﬂaqoegﬁh@syl it@&oﬁf}@ga@ﬁh t6 hfgi}%@ﬂ e BRI thhiBe SthtotdciD

material and t product "al l'ow for the separatlon of
10029, PRI g ioﬁ?a&sr?aqr BBk fipetona et Btnd Bl oA RaRbSuerse

popultaﬁoﬁ bEpdlpRehyl&ie glmﬁﬁﬁl@cﬂ'@é hogsmetho @ iMadek BentaB sl 4 BEG
wat er - sol ubl e ymers, such as polé(ethylene
mole@IeyWh)a quhéefywég@qi@cqlﬁmsbtoﬁ gpPEE288 avithhattlepstigv g equivalents of
a blﬁ%l@g?(l%lil g&ﬂv%ﬁ’e{gll i '%hg?gfsg Iatssg eg d%E%@& ngﬁ%gg{ar (:J%f‘:gth %l o%’ r@I*EGZOO
therethoprodigitig 8 neonBEdE jetseaaitipico R L@t/ )PEGHOCI es, e. g,
targeting noieties, therapeutic noieties, anti-tunor
dr ugs, t opayi | 0gofi ve~agents, am no acids,
saccﬁﬁffﬁééjibkffWRQJﬁi?éa LU/?Bﬁﬁi] Thus, in anot her
aspect, the present invention provides a nethod for
the step-wi se. . assenbly of .act joyat wat-er - s@l ub
pol ymers, p3¥Pm8uIErly pﬁ/xbé( ne @lyc ard i 1&

structural anal ogués. The nethod provi des easy access
to both nono- and bi-functionalized PEG nolecules.

200 _ 200 200
HO O 0 OH

G is a leaving group, such as a sulfonate or tresylate ester. The mono-disperse sample of
PEG600 can then be contacted with the bifunctional activated PEG200 to form a mono-
disperse PEG100. Alternatively, the mono-disperse PEG600 can be converted to the
corresponding bifunctional derivative and reacted with at least two equivalents of a mono-
disperse di-hydroxy-PEG600, producing a mono-disperse PEG 1800. The process of the

invention is repeated until a mono-disperse PEG of the desired size is obtained. The
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[0032] Thus, in an exenplary enbodi ment, the invention

provi des a nethod of preparing a 15 derivative of
w@odoygg2ky/| ene gl ycol ). The nethod is outli nedP@EUS204/007931

HOOOH ROOOH N n b ROOOR ¢ ROO) OHn+tmn+m a.

R.Y /| (acid or sg)...b. Activati.an,.g.q. osyl atjon, .
syt o oSl ARt et Rl e Bl g aning
mateyihlt dhdREEPRodact alld61 fo¥ tHelsefarktidn) of RiyGmreadietifdr partially reacted

p- ni tro-phenyl chl orof ormate. 20 in which the indexes
matefipls By §izg cxelydipe saOMmateradyr esent integers from1 to

100, 000. [0033] In step a, the starting glycol is
[003@JonMreteear, i tdspaiseas theviee dord e ed MothodshdtpréRaiak snodified

with a hydroxyl noiety of the glycol. Y is generally a
watel-godih 1 golymsth such ashmly{gthyleae sheab), the praxerfrinvnionbravides

| E el I ;
meth P I PSR afefign MIEAbRRTE TR She SEfBul Jp¥gono-
activated PEGuelesilenart of asgioawpjugaie PEG tova wide aniatyeofaptdes, e.g,

The 25 actjvated PEG species is contacted wth another

targ%‘%ﬂﬁ&ﬂt@iaﬂi?{mﬂﬁ@ TOJEHAS oAt R B, ehagioBms, flioactive agents,

amin® QLM EBAL AL AQNNASH fige St arting PEG ("PEG,,"). To
Ilowits attachment to another species, the

a
I MBI T EEE T CR—
assenitP 3fhctilBRdGRARIONTe PolyiRR, hAYvieMbilY Bo@(&h%l%né; 8ScdMand its

form ng water-sol ubl e pol yner conjugates
structyrph gnzlagues. dhe meghndaprovidesgrsy etesatpdmth meng- and bi-functionalized

.des, lipids, glycolipids, through direct
PEGgﬁgér%h%gl PEGyl ati on of one or nore avail able reactive

residue, on the therapeutic agent. The conpounds of .
[0032%] 1 ey 8y ¥ pRIEY smbpdimertiths/ inyentionsevdesk methed of preparing a

: [ j U ilized in
ety B PO £GP0 c9F ok IR e By 2
substrate, e.g., a therapeutic agent. [0035] The
invenLk@Q4%®§QVpp§yides pWarnaceu%i f ﬂuLakﬁpns of
t heFRpeutT\c agént¢ @' WhATch are 29nj ugated one/ ¢t

nore branched wat er-sol ubl e pol ymer of the invention.
Al so provided are nethods of treating di $gases that
are aneliorated or cured by adm nistration of a 10

conj ugate between a therapeutic agent and'a branched

wat er - sol ulfl e pol wrer of the invention. [0036]
Addidd 8 ~oadvant age$ and ghi@ %wﬁOH
present invention/yll be apparent rom t\he det ad | gd

description that follows. BRI EF DESCRI PTION OF THE
DRAW NGS5 R-Y / (acid or base); b. Activation, e.g., tosylation, halo-de-

hydroxylation, e.g, HX or SOX; and reaction with PEG,; c.
Activation (R'), e.g., with p-nitro-phenylchloroformate.

in which the indexes m and n independently represent integers from 1 to 100,000.

[0033] In step a, the starting glycol is contacted with an activated group (R-Y) that reacts
with a hydroxyl moiety of the glycol. Y is generally a leaving group, allowing placement of
R on one of the hydroxyl moieties of the PEG molecule. In step b, the free hydroxyl of the
resulting adduct is activated by its conversion to a group such as a sulfonate ester. The
activated PEG species is contacted with another PEG moiety of the same or different degree
of polymerization as the starting PEG ("PEGy,"). To allow its attachment to another species,
the RO-PEGn+m) 1s optionally activated at the free hydroxyl moiety.
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15 DETAI LED DESCRI PTI ON OF THE | NVENTI ON

Abbrevi ations [0037] PEG poly(ethyleneglycol); mPEG
woreaohos3zspol y( et hyl ene gl ycol); PPG PCT/US2004/007931

poI y( pr opyl enegl ycol); m PPG nmet hoxy- pol y( pr opyl ene

Fuc, cosyl ; al ac osyl
l0031%L aa“b@ 9@@3?% s§ ﬁmlﬁyﬁntw@raae ofgrsaab gdr%tﬁrq&oluﬁle polymer
I I , npgs
con RS LALERS ST oS0 csRIOBS b dB0MR,gyeofpics
thro@hehnebmﬂnmml BEGyldﬁreﬁlorﬁ rotm: onmore[ Deddle tdmlc‘é%redieiﬁlb na dhe

ot herwi se,__all technic and scientjfic terns
therspHA HEeR PP OGN th B Sai 8 Al rep s TRy into

actlvh't@é %ﬁg%l.r QBiubMeOmat & Béﬁﬂilﬁ@dl th é&ﬁnﬁtlédmytrhé‘dl%ﬁ gl}%o-PEGylatlon
25 t'hi's i nvention belongs. Generally, th
ofa MMQI%mélewe@tlm@eet n and the | aboratory
procedures in cell culture, nolecular genetics,
[0039) 9FRE favehesH HEd proifds PHahRIcEutRE] MrebRAbSS <rﬁ¢he1ap@hnc agents to
hybri di zati on are those well known and comonly
whichpfs! esyistgaied onner arore bgnelirday der-yabeapelast af Bleusetippr Also
uecl ei ¢
provfpc‘iF(g &L dn?tgéclis oaf?rreggtlg% elsezgs,? ﬁ%gé %?ﬁr?zl accogrcg?é&rﬂyq%iﬁémﬁﬂ%on ofa
conjlfgafaﬂﬁﬂ\kfb@lrbaﬂheﬁpéﬁtmjzfgehﬂaﬂdhebraﬁdhe& N\dltet&blubllﬁpcgmef af tha0
references (see generally, Sanbrook et al. MOLECULAR
inverjonN) NG A LABORATORY MANUAL, 2d ed. (1989) Cold
Spring Harbor Laboratory Press, Cold Spring Harbor,
[0036). YAdditbohgalraspects, iadeantqpes ahddbjbes of thelpyeserfiavanioa)will be apparent
provj ded throughout this docunent. The 10 WO
ﬁom%‘i‘?@@@ﬁ@%?ﬁh&‘?d@ﬁ?‘ﬁ%?%l nonencl ature used
herein and the | aboratory procedures in analyti cal

chem stry, HIFEY PRYCRIFIONOF PHEORAVWEIGRe! ow are
those well known and commonly enployed in the art.

Standard t ﬂ#%ﬂgﬂ?‘i’%%ﬁ'ﬂ@ﬁ INWN’?f(?Nare
used for ¢ synt heses and chem cal analyses
Abbfe@ﬁﬁﬂﬂnsThe term ‘gl ycoconj ugation," as used herein,

o033 PR bt ST MR St e RS SR .

poly@ﬁ?ﬁﬂéﬁ@ 19EoIR rﬁ—q]@’t(} %‘ethqf% %?dgié?en‘éfglycol) Fug, fucosyl; Ig}al

gl'ycoconj ugation” is [ at’on iI'n whi _
galaqtch;@rl rairdNAY) Ngwg(wtgaﬂ:actﬁsamhyl Gibdglﬁcqsdl ﬁlgl}iAc; N—acetylglucosammyl;

b R AE b A P Yo, 45 (bR EAS

aoetyﬁ%ﬁﬁﬁ)_ thereof. 10 [0040] The term"sialic acid"
refers to any nenber of a famly of nine-carbon

Defiﬁ:i‘?irﬁgxyl ated sugars. The nobst conmon nenber of the
c acid famly is Nacetyl-neuramnic acid (2-

[0038jet Unkesadirmtioterdist; 41l @elaxyal bnd hgiaﬁrfwtath@dmm pdrerally
pyranos-1l-onic acid (often abbreviated. as
have g sagie 1BPANKIENIS)COMIN Y gceriead Y opg of crrémﬁb}hﬁlqﬂ} i ﬁle art to which

e

procedures in cell culture, molecular genetics, organic chem1stry and nuclelc acid chemistry

and hybridization are those well known and commonly employed in the art. Standard
techniques are used for nucleic acid and peptide synthesis. The techniques and procedures
are generally performed according to conventional methods in the art and various general
references (see generally, Sambrook et al. MOLECULAR CLONING: A LABORATORY MANUAL,
2d ed. (1989) Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., which is

incorporated herein by reference), which are provided throughout this document. The

10
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15 Athird sialic acid famly nenber is
2- ket 0- 3- deoxy- nonul osoni ¢ acid (KDN) (Nadano et al.
w(@ 193033238 Bi ol . Chem 261: 11550-11557; Kanan®CT/U81004/007931
J. Biol. Chem 265: 21811-21819 (1990)). Also

al .,

included are .9-substituted sialic acids such as.a _
nom RS B iR R Aabotifely P PeduteliaBid AnSaichy, and organic
syntHti©daseibid b&IBWRAE thoSe HRM kYo% fahd @6AmIRHAAEP1B L in the art.

9- azi do- 9- deoxy- Neu5Ac. For review of 'the sialic acid
Stangagriqchniqyess or wiogificatipnsitheredd, predised Faygherpicapgymigeses and chemical
anal%ésggz); 20 Sialic Acids: Chem stry, Metabolism and

unction, R Schauer, Ed. (Springer-Verlag, New York

élggz)%ﬁ@fpe synthesis and use of sialic acid ) _
[003YonbBs ighycacayugajions jas wsqsk isseiguneters to theiesesmeasisdlly mediated

. i nt- ' i Jq bl i shed .
con il 0 30 30Ek 410 ARG SR 3P B SGR pgemice. 4
subgémus wiii‘gliycddorjugenaites Sglgte PEG-iatias” dswhid ties RollFying group of the
.%ogether thro F am de bonds, alternatively referred .
modifi a%aalsdzﬂ%@gf sng glycaliaing alldideyivaipes (gignap-HEAD oansassve

VAR fIoIN- lLLlani.ne, phenyl gl yci ne and
sl 4 oTech ok

onvargi nine are d. Amino acids that are
resent

ot .gene- encoded .oay. al so be used jn.the
10041, T 1BR SR Pl erorar &0 TanRBD S oo RiFec Bt parboxylated
sugarBDUhé hRft dnrh O eddef SARE kMbc ALAYRSIly W N?a@%'—ﬁéﬁr?ﬂinic acid (2-

sites, polyners, therapeutic noieties, biondlecules
keto-gragetamilor 3. kalidanyy-a)-glychio-Rsgathciomoniepyrianese hiohizracidNdften

N0 i ds u [ he present ipyentiagn.nay
sl 800508 RG5 3PENRD L U B SREDle bPYBTLEDD Reon
neura@fiieraaid (Weps @t of NedGe), th #HRh th@N-acefyl8foup of NeuAc is hydroxylated.

peptidompetics are also wuseful in the present

A thirdalieracuhizmily ebertie f&ieto-3-dpept-netarlospaicarcil (DONpMedano et al.
(1956 '%?:%? ydg?e%ze.%ggﬁisaggq b%ﬁ%&ﬁaﬁfoﬁdeé %ﬁgj 'gl‘?ong Qzé'n.s’fﬁs: 21811-21819

uded areé hat are 1n
(19909). yAlss ydchided aby9-8ubstitiiéd ZaRAANE3R0B aPLILDIST MOMGAKRBIAc like

system t hat expresses the peptide. For a general

9-O-latyl Moo AGy 9-§p9é:tegy|l-é\,1eu§ékc -deqxy-LipsoS¥erd Agayd 9-azido-9-deoxy-

: : . PT =P : .
News B LN ST L0 A0y PEETACRS, (B FEHIES: 1o
Sialic(Ac9S3 ﬁhe{n?@@ZMeZﬂbeliﬂe wdl Fpegqidmg Rh S chiyjueng MS(SprihgéleVsﬂ&g; New

i.es..of the.inventiaqn.i.n ich a peptide. 5 is )
York Eﬁ%&: gﬁhegggt?sﬂs ey Wee&)%ﬁﬁlw ﬁ%&owwfﬁdg agelylpien procedure is
discloB&{ﬁl'iﬁterﬂd@ioﬁalra%ﬁﬁ@a_%%ﬁt\ﬁb'%@ﬁ@,gﬁﬁlbﬁ hddGetobGAL 166,15 a
mut ant peptide” having an 0-1ink ngcosyPatl on"site

001 pBLRRE Tl 1o MGy S PEPELEE £ OGZ OB L1 foina
togeth®y tHrbgth £nidBbBAdQ&ltéiBativaSy ref@tdd t8%9s BbRBetded ANRiSSy,

and amno_acid mnetics that function i'n a manner
unnatgriahdrhime acilst foe exangpladi-aleaineypleoyighycimegpndionmasginits are also

. tyral ly .Qccurring, ami no acids are {hose .encoded by )
inctudefh, Apina i st ey B hedded Mol eSaby RorcdBrbemettat Invention
Furthér@ré, ahiio 8EH thh€ithve Beéh moly RN X MRIAL r&Rtive %1’051 s, CFlycosylation

. car boxy%leut amate, and_ 0- phosphoserine. Anmn
sites, plsmerss theeapeytic moictiommbiamelscul¢randiibe/ bke mhp alsate usebindhe

. chen tr r.e as.a naturally occurri am ng’

L NN I -

isomef The bﬁl&()ﬂ‘lergﬁ guiferalBNpreferidd. dhQditiod¢théhelRidéRiistics are also
e.g., honoserine,

useful in %16 present invention. As used herein, “peptide” refers to both glycosylated and

unglycosylated peptides. Also included are petides that are incompletely glycosylated by a

11
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15 norl euci ne, nethioni ne sul foxide, nethionine nethyl
sul fonium Such anal ogs have nodified R groups (e.g.,
woerkesRsse) or nodified peptide backbones, buPCT/E5204007931
t he same basic chenical structure as a naturally
. : . for
sy QRRHECPR-2 AR g IR DL 81 AL 8Ly Ky
AND Bﬂ@(ﬁfﬁmm’ﬁy or AmmmAcgEnEEfahDEsmm PrOTERNS; Bc Wainsteif, ads., Marcel
mno acid, but that function in a manner simlar to a
DekkfﬁaNEWéﬁrii DU ami no acid. 20 [0044] As used
herein, the term"nodified sugar," refers to a
[0042h at’ﬂlmeadnhy“peq»tldm oonjngate’ adfbrgto epscies of g mmrmnym maual a peptide

nodi fi ed. w, ched wat | ubl
s ey qaRRHERi6H PR SR &R oY T BTy 1A AdE R g rRample, the
peptld%'ﬁ B Gt %eﬁt‘ideahag Nink&8 bU6syftiod sReRbi Siesent irPihd wild-type
glycolipid and the 1ike. The nodified sugar is
pept1®el ected froma nunber of enzyne substrates
including, but not Iimted to sugar nucl eotides
[0043% MO ternfl* amind ABidY réfeRRe apfad B occudiiadd b pethetic atigarasids, as
e.g., glycosyl halides, glycosyl nesylates) and
well ag agmosa% analegseandeimine Acid grimeleeMahBnction ig dppites similar to the
I r I
naturally, .occ%%ﬁ Ianmgﬁj% ?éggsa Nathg%l&%\é%rﬁﬂg %}1 :ﬂiq(téé dﬁp ﬁ}dsé %Hcov(‘ffea IBy the
geneticlt0dé, ay el a@mhosmmlh@@m&s bt dreibatér oodified,atg. d[ychw)t}lprdilhm V-

nodi fylng group is selected such that it_does no
carboxybtameate; pred Orrhesphiasering, gRRinore gigeferda ggmpounds that have

the saﬁu%g%g?td?%g cjta}’sthﬁ,t;lﬁe Q?Qhﬁtﬂf&llglrog, als F Bk aHiRSAGALS:, aﬁc& carbon that is

erm "wat er-sol u ers to noi éties
bound thathyldasgenso omboiet] @cdumh hie adégr greum fand s Rugrolip,teyg. j Imomoserine,

wat er . Met.hods .t o detect .and/ tify
norleugg\euBiEf e E PR TIERGWHOF FiotvA S tunShrf syiges have modificd
R gro%}@s @ %h‘é@(lnﬁe)m?llﬂ&ﬁﬁ OIBE?)%BH g8ciBBRLd, BESretabPdeRAME B8Sic chemical
(G Eaihers) 083258 PCT/ US2004/ 007931
structmlay @amlmés) Qccpuir;g amamb esil iAgniagiadismimmatics hefelsitk ghemical

compglluﬁlé |ttéa% glﬁ)((:ena% stha 1bre rﬁéa)fgs d1§f§%{@%§§stpg f%?r%?%ﬁﬁ% ngc%? fechc%{re Afan
ammooﬁm’ YRAEHARTUNGSon B a BRAN Sindildr €o @ﬁhﬂ}ally%cm@mhﬁﬁd acid.
po y(ether) is poly(ethylene glycol), e.g., mPEG

[0044g ysg E)ﬁl {eergr}e tlller@e X m'oﬁlf%ﬁ sﬁ% ggﬂjte?e%y topaol?ﬁ?ﬂ‘lly Cor n%ﬂqlaturally-

IS a repr

occunﬁﬁ’é U&B@i}kﬂ?ﬁbf' m@dlﬁed ehith o 2kBEd Waeriselubte pthyx( eftthy iseation,
", "PEG', "poly(praopylene glycol)" and "PPG
that c@n%e ewtlpailst 3lded oglerteraming arid or gycpwéyesaqi%of a peptide, lipid,

glyoolﬁ%lﬁ AR ﬁi Sl|1lgee r’]fh\é%&ﬁﬁéc.i Qfga{ ﬁ%ﬁ%geﬁ Q{OSE,% HREYBOSS enz§imd substrates

Speci es reactive
mclucﬁxﬁ@ (l‘)IuE‘ﬁQt lhhlln@dib&ugaumc]emmtﬂsc(monp—, diri andﬁmhﬁwphﬂed)mcawaed

Tderl atives nd._anj nes 30|n
sugarygegv f1Veatacealionebicney ands B P ighin iy bt agased nor
nucle?fg%gﬁmg *‘ﬁa’oﬁﬁfeﬁ%ﬂgc‘ar” & &vaﬂeﬁﬂﬁﬁm%ﬁ&aqygd walG ‘tnlit?dlfy'lﬂ‘gi‘group,

The term ™“glycosyl I1nking group,” as us
whichh'e laéziremchecl polynteoofithg liyyeosyt. Thedoahsof tﬁmctlvxmltzlatlamwa@}ém
wat e t her

Ll t
moifistseb SR 0 BB L BH IR R b g b
addedce‘nzyﬁsuéaquatalpeﬁmdet&Q)thalsmxﬁw l'inking group" becomes

coval ent | attached to a gl ycosyl ated or

[0045E g]g{??co%l)( l‘v%‘ét%gsﬁﬁﬁ b ge%ers ttglgm%?e@és ltﬂaplr(lévrégsoh{éede@e%%ﬁe (tle%ree of

solubility in water. Methods to detect and/or quantify water solubility are well known in the

art. Exemplary water-soluble polymers include peptides, saccharides, poly(ethers),
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15 acid and/or glycosyl residue on the peptide. A
"glycosyl linking group” is generally derived froma
W()rmdjosize:d sugar” by the enzymatic attachment PET/UBE04/007931
"“nmodi fied sugar” to an amno acid and/or glycosyl

RS NE S AR R
comp@sd HGORY, %C BRiRY 6id, 2. gV\'fBo@ﬂbtsﬁfee | Adieybl Pfé%}/e ﬁél?%ﬁ@ﬁdrﬂﬁ is

nononer t |'i nks 't e ‘conj'ugate is no

poly(giakic acidxi @m zwnplerygnoly(btghe@ o@p@lmezl@/lmtgp@i) e@amPEG

cosyl kin oups he | .
poly 1R imhe! Frdhigmb ity RGeS oL it aegplative
poly(&atb@gidictdctay. of gl ycosyl unit(s) or renoval of one or

nore glycosyl unit froma parent saccharlde

1004c] B b RS R B oA REE RS Mg p o
used mahdir pexterisi stisetdng tiesynilsogaicompedsaleivatives owm pigait QSmpounds

activity and is non active wwth 25 the subject’
€.8., NARATAKYEPSEISHS. 8- AR f rﬁfﬁég‘ 1 ﬁ%Fw&we BRACIes, N- ha/éfonylsm%ande p-
itrogh@ny1BA¥ofdt RORG!
ni o;glsny phg Spﬁ?‘ﬁ?@ }?(?g‘;i* ec%np Al SO ultﬁlééon&ﬁ{) ﬁﬂcﬂ&d%ﬁﬁn these
termsemesspsicen shas ichudedwowr nforatrexdifevatibsd, erg,, paNE- Rm-laMs and the like.
types of wetting agents. Cther carriers may also

[00479 netiderm Stefcolbf m dgtg]r_ 7 a§ @&h%ﬁem RELNE DE1yR8R1 8&bidue to

abl ets and ‘capsul es ypical Iy such carriers contain
Whlcleaatagﬂnémg, waehsasbls palyoter, thetageutisuyeiety, bEIIIinmlﬂ)yq)walently

suactf o o R s BivPRicus Py e Pl BRkpR Bt oS g cnptenty
attachet |tc$ a gBe0Bylat8l Mﬁﬂlgﬂyco@ﬂa&ﬁ?ﬁfyndé( RBAEL Y @B taSent PY6R amino

. carriers may also include flavor and color additives
acid a@d/%tgb@pssi zesyexpChe paBss APty esehlinkingzeep” is generally derived

» 0 rr' 5 re. .
from § SAbfHeR b, O B G -GS TR ekt Ol PGB L, By mino
acid aA8/ot gB@oke ﬁ&d‘ue of algbpepiide. emﬁ@taﬁ%msﬁﬂﬁ]ﬂ(mg group *refers to a

admi ni stration, admnistration as supposito

lmkmﬁc%‘?%‘lha‘@é derrad ﬁqrﬁtﬂr&&)@ﬁﬂu@owtwr\ﬂ%} thpém@aqdua saccharide
I
mono s HAPHAEH e B E2000RA, O B RUREVE2 85,

metapler[pdzaa.t dintashglytosyl BEhlang geh@siSef teviveatioengy bederived from a

osnot i.c Adnm nsitratio
natur %ﬁmtﬂl@ogﬁcg%n&a%ﬁ@gglap A ehsps A s ishiglaf one or more
glycody? udlit frd & areﬁ?s%@éhan\ﬁ@girﬁ‘&hve rectal, or transdermal),
particularly by inhalation. Parenteral admnistration
[0048; n%sulgsgaihgﬁe rgl"%halr{x]lfai{; aglagl? qceptgﬂlﬁ(rgglfrn};ai glléllﬁ@dés any material, which

when kinbRiRE FithaRE Bdnjugddd FedMBMhkicEHfugites’avitPand is non-reactive with
intracranial. Moreover, where injection s to treat a

the sublmtﬁr imraung systiepdu Examplsp insduds, butzdernetilimited topanyhefthe standard

pharmtaﬁ fcta yarﬁ@ré{gl s%ﬁ{g e@ﬂl@% ‘gtgf 'rQ& gallfnle%ﬁlu 1§1&:v§/"z{t%rogr%§!,s Ghs such

as oﬂ/ﬂ&teﬂehmldnﬁﬂ ah@ vaﬁi&l@ tiAseR o(ﬁfweltthfg%‘g@ﬁtﬁl COthérioatrgdrd #12$ also include
ntravenous i nfusion, transdermal patches, etc. [0050]

sterilersquationg riblpis émé‘f-dé@g chaseckiableisog apaidasi Alspioally Sheh carriers contain
exmp%ﬁt@ %ﬁ&pﬁsj s@irl:ﬁ[ %ﬁga‘?néérﬁ r{ n«gf?:éirs{, gﬁ‘i‘atlég’stééﬁmgﬁ dd}tsﬁl’ts

are usé duce
thereod; (mpg:rg’aiuﬁsomﬁalml[m stearags) tdlarvegetable fats or oils, gums, glycols, or other

known excipients. Such carriers may also include flavor and color additives or other
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the term"isolated" refers to material that is

substantially or essentially free from conponents,
wokiogios2ss mal | y acconpany the material in the PCRUS2084/007931

used to prepare the peptide conjugate. "lsolated" and

. "pure". are used inter.changeably. Typicall I sol.at ed

ingreifEpls; GoMRRAHGS FUBPBTIE R ARG EredRT R qoiad By R o

conviilonhymBhedEer abl y expressed as a range. The | ower end
of the range 20 of purity for the peptide conjugates

(.S about,.60% .ahout. .70%,0r o) and: t h -
00497 ARG e ARy he BRI SR b G RT B o
supp &y toi®l @ohthcineaoetioud bkraf PR&ikhi, Wiesmisbslag étdletgonal, or

conj ugates are nore than about 90% pure, their

subcyjgonp adminisiragipa.aduppistratioiy inbalatiers 98 thedgplantatiggeof a slow-

Th r ) i VA kS 9
releas et G & Mpovt Sl AT oaBlfbt YAl To@igibn b eny route
incluthpp @areftetal @hd thfsrhastgsl (efg.,[ou4lj hasal, sagibdytectal or 9R2%sdermal),

.about. 94% _ about 96% about 98% or apout 100% purity.
partiquighy iphalption.i Rargrderel AXRBES I3 OB MFIUICE. 4 & cOYRY 2404
intraffBiI8E 'Hfra—%ﬂ@xliéﬂ?,' iﬁtrg&lrﬂlal, éﬁ)@dﬁ%ﬂe Lt ¥lii1t099al?in§r'a{féfﬁricular, and

st al ned1 gel, polyacrylam'de gel el éctrophoresis, HPLC
intragyanial. Votebeer, wheamesjectidrOid &3jredtBsBmiot, iead. | ipdwmcipop®riser

.0f the popul ation," as used herein, describes. a
admigiigf R 87Y B¢ FECdp 12 BroBOR ERGRE BHO esey BEroLBiing g tgror. Other
modéafoftdéﬁvé_rg WRNdeOBytiale MEY 1Rt 18 88 GbS6K 13 sPRECRRhABE R,

the nodiTied sugars added to a peptide are added to
intravenbus pifesjon, temtdenndl patcbeptet: sites on the pepti de.

"Essential |y each nenber of the population" speaks to
[0050]NEThe RAATHOREIE Yefefd totahBateHiilaBata8 sibREnASD} bid&sentially free from

conjugated to a nodified sugar and refers to 14 WO

comppoents.0BEos ey tggroduredby uteriab ofrurgatidsscagiugatss of the invention,
e LSOO AL 8 ke €A AN o B BEE BB chponcns

whick bémiudiyagestaphy thOfhddrial Hofe gaxmid wsed té plepirs thopépiee conjugate.
structural _consi st_encyﬁ across a poEUI_ati on of  acceptor

[13 » [13 2 b p

Isolsted eanidepuicy anmpecH iptRechapgrrbive d YoirgHysiselried pepfidspenagates of the
. | o n
e 3 0 RO RS Bl B XEOIAR il o e rene
of pusit,cfop tier peptifi@cdrvgang it hisout A% asdut TO¥wereabast §(e and the upper end

acceptor site to which ey ther podified sugar
of thec@ﬁﬁ‘g@gﬁ%}’ 1§ 4hout Hbfe 3798t g‘% S Q001 S ) AU
100% honogeneous. Honogeneity is typically expressed
[0054s Whenthpepepliie coryugatesaane nwire thae abeit 8 Yopurhaheig eneiiesyare also

f t he peptide conjugat [ bout 6Q% .ab 7Q%
prefeizBly XHROR L RES LTCD "R EbeT TREes AR o guf O sbout
92%, 38O 9480 Ub ot B 6ib 3P 98 %42 i tupBE%endlof IR Rinsd8Npahi i about

90% [0055] When the/%)eptl de conjugates are nore than

92%,aboeidifdh, abouifddutabouidio apgeawe 60@% putifiei r honpgenei ty
is also preferably expressed as a range. The | ower end

[005%)f Pheylisdgenthed hoapganeicbynived @boll 09 Balyab@y., BaWintensity
about 94% about 96%or about 98%  The upper end of

on a gilyer stainge ol PYurgrykamide gal glectrophwresis HRL(o pu¢ sipdasmeans).
96% about 98% or about 100% 15 honobgeneity. The

[0053jur (“Eysenfialiyhench ephitde of thejpogealhtien,i’” as tigedibesdin,\describes a
det_er_m'Ped by one _or rH)re . . . .

characteristic ot a population of peptide conjugates of the invention in which a selected

percentage of the modified sugars added to a peptide are added to multiple, identical acceptor

sites on the peptide. “Essentially each member of the population” speaks to the

“homogeneity” of the sites on the peptide conjugated to a modified sugar and refers to
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met hods known to those of skill in the art, e.g.

i quid chromat ography-mss spectronetry (LC— I\/IS)
woraoriog32885si st ed | aser desorption mass tinme of PET/U§IN4/007931

spectronetry (NALDITCF) capillary electrophore5|s

conJu(%a%s o? &?BIB}K%%&OF ﬁ&gil ars L{g?aﬁf %3 ?%@%’I’ e&,ﬁblyi edst {)outrao% and

morefaéfeibhy at IweabdueDsyiionbgdefows. gl ycopept i de speci es,
refers to the percentage of acceptor noieties that

[OOSﬂLteé‘?fg}ﬁfo%%M&g;’eI% %% gots t)ﬁ}? gt éég:%g%%aﬁssgs?éﬁ%%g&%ﬁea ﬁ_pqulatlon of acceptor

moietibsetoorsieh tfe rodific@sfganasy bérjagaédrbas, ind popbide andjigdte yf the
unlforn1fucosylat|on pattern exists | f substanti.al ly.
invengjop it yduchesar i Brpdefindspargnoictyels campeatod loancaqRentet Hifchaving the
1
s M OB 6 ol AR ARERY Al Uy,
peptldmctmjl‘sgadmm sblyl toe abdutdkDYd hdnnogeheolﬂ;r Hontdprheithis typically

expreﬁ%q t 1316' lgslfvgé%%iﬁfg tain }' | aI:NgH %Cpe tlde con_]ugates

is abdﬂ? '6@% %3ut 70848 aboREs PR kY ﬁétu?)ger éiﬁird}ffﬁ‘é radby 6 t?tlé dbut 70%,
i ncl ude acceptor noieties that are gl ycosyl at ed

aboumﬂ%wowmognmetmhebwm%ml on, as well as those
acceptor noieties already gl ycosyl ated in the starting

[0053Tat Bheakhe pdpBBS dn JJ%h@est £E MorS AR bAB a2t élbou't QO%rh%mogeneous
above definitions of "substantially uniform

their fmagenelty imilempreTatls ssurombast & s e lortendbbhe range of

e840 8 5h 0 A0 DL Sy Al B S58her o

of thdabig@bf purity axcab@pt 92%, 494 %satiolt 962 Paiolt 9&%&;& about 100%
gl ycosyl transferase are glycosylated 15 WO

homogekei o gESTIACY e PABilecOnDENe: [0uBgLyTAternzpedsby one or more
methods%galﬁﬁg @illc%g of‘ﬂgll élll RSt lgalhqﬁﬁiaclh‘f‘o Qt'é) ragﬁf ?nas§ Fpectrometry

i nt er changeabl refer to a react
(LC-MBhduateis aeenstbdahsetr debaptio?b@sstime pf ﬂfget mlcuombtry €SS DITOF),

abo t 50 e preferably at |east about 1
Capﬂl@]i' 8?{‘;?‘6@6‘%%5{;{;% at the conpletion of a single
reactlon cycle. 5 [0059] The synbolti , whether

(00560t i “Pulssthntigllpubiforcth glycafpup ey upstaptéiiyiunifoan glyroaylation

pattero ipon 0108 o SRR Pinhitrrey e DHreChigHeatigegeptor
moiet§@lthal b/ PIROESylat&t By tht @RRBYyI eI ahe d}‘?ﬁ'ﬂ%&@ﬁ? %. HicdHfransferase).

present invention can exist in unsolvated orms as
For exwhple,ds theeise af @d 12duossyltiansferate ragsubytdntal bohdi formefiicdsylation

pater] R8BI PR LA 178 daBe Rl AL e Eal b GION A Reshatylated
analo%%esttff&e(pfva?é ﬁi&%sylgt\é@ﬂ{égﬁmdg%ﬁﬂ% o @@ﬁv&% {[ e

esent invention nmay Crys |ne or
undersiood phous of skilien thierart, hantheatartisd ﬂrlai;ahybmmborftmn by casyated
ui valent fgor the uses contenpl ated by the present

accep{oR RIS S troaT B AN R E DAt WOISHER. (Hubee .sa_-lcw@ted
perceﬁtth ?ﬁﬁgﬁ will iRMideQBce gﬁ&%&]ﬂléﬁpéﬁa&é@ glgg(gggfﬁﬂ%{j%r n&%ﬁods of

I'nvention possess asyme
the m(/ﬂniom;:ad welbad #hos) acoeptadiombletiebalnedy glivesylaeé irathe Starting material.
di astereoners, geonetric isonmers and

[0057] The term “substantially” in the above definitions of “substantially uniform”

generally means at least about 40%, at least about 70%, at least about 80%, or more
preferably at least about 90%, and still more preferably at least about 95% of the acceptor

moieties for a particular glycosyltransferase are glycosylated.
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i ndi vi dual isoners are enconpassed within the scope of
the present invention. [0062] The conpounds of the

w0 nooaf083i26%1 may be prepared as a single i sonmer PET/YS2004/007931
enanti oner, cis- trans positional di ast er eoner) or as

ture of a xed e dlﬂEﬂt
100 riarirss Seeenicaanes Betelisedht gt GGt Rgebt) A refer o
a reaétﬁﬁ@ﬂe tﬁ/ﬁtﬂi‘é?&{ﬁeé’ﬁt 184Xt Qﬁ(ﬁﬁ 350 b, Etbkféhﬁlﬂtalt #aktabout 500 mg and
I sonericall'y pure conmpounds are known in the art. For

moregxefiably, at lmsaahqucb iregrang af Elyceqomjugatecit thocommietiomef gotigle reaction
enanti oi neric conpounds can be prepared by using

synt hetic internediates that are enantionerically pure
in conbination with reactions that ejther |eave the

[0059t eFloemabal SYHY > athother Hilkizad as erboad onfishiaveberrpendieday tp a bond
r . [
1nd105tgs %IC}O?HQ. qpbvﬁ{czlrt%éegl\éﬁlt@%&gf)gﬁg fs%gt@(ﬁfg%%? L e rfz%l'aﬁlgg giac%:lg molecule,
sohdb@nﬁﬁteesolved into a single stereoi somer. Techni ques
for inverting or Ieaving unchanged a particul ar

[006(2: CEERSLR @Bﬁ?ouﬁﬁ%f rtﬁlﬁ:?t@ PhavERTH éﬁ %lemrf(ﬁﬂéﬁﬁﬁteﬁfforms as well as

cycle,

ereol Soners are we novvn in e art
solvavee! fornag, tifndlmdinh g hydrlatekilfblynsnflncgaeera]f t@lﬂol\latadrfonhealarequtvalent to
unsolgzlgfggzqeq%nﬁ%d%gg cgrg]lpg%s%fl' ﬁ];:gée &t %rltese%ltl mventlon Certain

8AEs of tOFekert i \%W%%g AnGRulBREH &linOFabbphous forms. In
Conmb ENlSTR 5TH EE LongnanssgﬁegtﬂflcyandHBO Tegﬁnlca

geneﬂat dll,phEssdiprmsam eqmpalesfofgr thearsenertareplpted by Mecpregié nvention

T

ortions of atom c isotopes at one or nore of the

[006 to aih gempownsisiof theepreisahing BREHINGESSs FHRNIBRIEMSRSON pEHMS
(optu‘y\P R gi)oOrSd?bgl%?e I:Fcﬁgl nggpa%éégtgg gd%lst rg(g}ﬁerg oégl(}%}%ﬂgils@%rs%d

[ oacti ve 1so0 o €s,

mdlvﬁmam@bmﬁts rard entidmpl sl Nv1t}ﬁldthﬁecdiﬂ3'i)f(tﬂéﬁﬂe§;em inveatibon- 14
(14C). Al isotopic variations of the conpounds of the
r : - di v,
ooy SR ERL bE0e MRSLOE B PR St okl .
enanfiunesecis-tiany,gokitional, Siajte@6her)Whes e nsintus¢ of isembrsg hoapseferred

embo e O POV BePRERES SEHEF AP TE e Gty Mah e
prepacf‘llﬂg @h@s@éﬂtiﬁllbqwérﬁﬁﬁy B ThinbbeMtsSire MMWin 10 4Hd FoESHntple,

mwiting the structure fromright to left, e.g.
enantac(ﬁhﬁ@ally snmcrhedrmhatnrcscarmll 18ie erraptipmeric @Qm[zound[s ©®@B¢ prehared by

using e tiieialibebo i eneBoPRPvaa® 5 RRelEipn vt reactions

that epthérleaY the ktelodRGhRely ahatiiral @éntédiGlchendey &k esarth@its complete
radi cal, or conbi nation thereof, which nmay be ful

mversan uAéttethﬁMnfbe figel prefyal As it ermedistes slenechn symbgtisdeute can be
resolﬁeél\} ﬂéle o s%rr}gqr) gaa@@%féy ifcgtj 1}{\9%’@@# 81::] %?4/ g@ kjﬁchanged a

partm@lar@ce@edé@ﬁlﬁﬁ an@fist Gortreddldag bensyes obxRIgiRMeaS are well known in
saturated hydrocarbon radical s _include, but are not

the ant ppd itégrwell avithis theebildy ehonesofipkilhipy the axt Fﬂ,phoolqe gq&cbgmropnate
15

me’chf)ci3 Pq? ﬁﬁ yciule[} (sgg{l:t%g éstfffl %&r%ljtaﬁgfl fﬁ%ﬁg %(tl r%ﬁ&? ﬁi S

ENcylmnrmtmg SHFPRACTEANEIRGANIC CﬁEMISlEma BB, Longman 801ent1ﬁc and

Technical Ltd., Essex, 1991, pp. 809-816; and Heller, Acc. Chem. Res. 23: 128 (1990).

[0063] The compounds of the present invention may also contain unnatural proportions of

atomic isotopes at one or more of the atoms that constitute such compounds. For example,
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n-pentyl, n-hexyl, n-heptyl, n-octyl, and the like. An
unsaturated al kyl group is one having one or nore

walowblogs2bonds or triple bonds. Exanpl es of unseeT/U&1084007931
al kyl groups include, but are not limted to, vinyl,

e RSB Ripe Mo Fo BRI iR AT S o
CH), AL LYW ot catdon (k“Gan cht ﬁ@tobic%ﬁan&w@ tRYEorAPlindd of the

I somers. The term "al unl ess ot herw se noted, is
preseail isgentanwhetber lradioladtevet d1o9b atkeintepgded tﬁelse engpppRsept W1thm the
tf ned in rmrﬁ detail bel ow, such as "heteroal kyl.
SCOpEAp Iéb‘?pré’F%ﬂ)%Vefl % are linited to hydrocarbon groups
are termed "honoal kyl ". [0066%9 Exenpl ary  al kyl grou
[00643f Weere substitaergraseunstars speeidier ﬁtm@wwwmmlaﬁép rmulae

i G0 PR, St LFa S PR e B s i

woul DY SR EREDARitiedErutare Boneighto ki, é.gueCHs@r imnteadems also
will also be referred to herein as "lower alkyl". In
recitegddHi-on, the term "al kyl" as used herein furt her
i ncludes one or nore substitutions at one or nore
[0063] ar Dienteah Gakkyh? by Itteelhmdzrsqmardf tanothh:adubsiﬁmalgrmems &8 pfherwise

| Kk | th
sated, R s5AIER S o g TP toRsRTbRE B e Rsalith fgreot
whicll ﬁ’I ?Fbetﬁ?ll mﬁ%teﬂl %Dg 10-BrPIRRINSI ARG d (el iftudeQPAIBA] alkylene")

ecul e via an oxygen atom an am no
and ngultivgientaadieals,Hafving the oumbered paboi ‘a‘elln}s de[$®6®]i (T o1t mpcans

one oy RarcREPoE by e ALl AP R B sy e, By e ot timied

t tsAdueihs et RN SEpEIP, RsopRipyE WChiitol, t-butyl, isobutyl, sec-butyl,
® gréalg bon- conteﬁ%ﬂn ng ragl cal, p pi& VD%OOM 83258

cyclobexyll(spcloug-0t)netiyl, @@imnrmﬂmethsl bpmelags ang seBicst ol ﬁar@mmple

t at.ed f ca t 11
woo U ub U BHPES ol FRLRR TR, AT BRI opavie
one opmorEdéile Bondt tMﬁl@ b&hds. tE@nplds/of @ﬁﬁhturat&doﬂlgh @t@lps include, but
and sul fur atons are optionally oxidized

are nefj limideskte, Wavk 2depeayl, §rotzzsbt2rlmmepylb8 (5@@@1@@)@ z?eﬁhpenfﬁ%lenyl 3-
0 PGB Sh0r; Mo TPy PLoT i o228 sl

isom@es Thé eefmettallwihi’ mlnle@hetha:ivhyé ngéd) ipalss mamtao lmadudaxhosteedenvatives
of kg eaas i epre o GRE GRS S oIy ST RipUgdhat ot imited to

hydro‘%% gfg“&%%@“&%ah ?:HzCF%( oC)Hg CH3, - CHECH O CHS3,

i N e St B B
and a%ﬁmeﬁv ﬁxg@rm%@ﬁ@? Gnekyl- Q?h?l 42d$hé BkB) Jtraight, branched or

SSmlarly, the term er oal kyl ene” by itself or as
cyclip Aydrocdrbem chaies havingosighitton dewerrearbes atonal will else be eafpreed to herein

as “lcgv?&?r{.:aylgg’ %V{quet e{ oal kyl dcl;ll(_ﬁs exeq%lelaeflr'l %rthep H‘}chﬂi%g one or more
subsﬁt@#@ns%t Ghi o%rd\&dr%ommf thB @ieroeadbls cRiie feipaiens,

het er oat ons can al so occupy either or both of the

[006';] ;Heé grg%‘%goé}g’l’ Eé}z/l}c%l% lz;,m g géﬁéglﬂgai’ h&ltﬁf&‘éﬂé)09§ are uFed in their

convéntionBEdensd, @hd adfkyloahssealldyl gpubehiedchad kyﬂhe memhlndlém df ghe molecule
groups, no orientation of the |inking ?upls i mpli ed
via ap PXYSea aiRRe qrgigo group, or a sulfur atom, respectlve

[0068] The term “heteroalkyl,” by itself or in combination with another term, means, unless

otherwise stated, a straight or branched chain, or cyclic carbon-containing radical, or
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in which the fornmula of the linking group is witten.

For exanple, the formula -C(O 2R - represents both
WGQI(O@))&RSS and -R C(0)2-. [0069] The terns "cyrptDabiops07931

and heterocycloalkyl , by thenselves or in

conbinatio r e unl e
com bR RS PR PR S FUTRiE bbb Hgiis 25 gt gt one
heterﬁﬁgﬁles"efé@{ehlﬂom tHeeg?Q@I? tdnéative oABANt 5PPaINUYS, ah@¥wherein the nitrogen,
et erocycl oal kyl , het er oat om can occupy 't he
phosplesous amd satfuntpml aterraatimaaléy ougdiced and the nifropenheteroatom is

optlopﬁl%%ueatc%ﬁ]{zeé‘hgh%?tgﬁgm(@?m,g%r} %1&%39{)6 ;adacé/d at any interior

positfon @t Méroalfeypgi@hlﬁ va’%tﬁtﬁél positfon eﬁ&bﬂh&h@é QI group is attached to the
cycl oheptyl ke. Exanpl es
remajndeieeighe mOé@Ml@ylExaﬁml‘tm@cluwtbuhMé nﬁbhmltp‘il i, t €H21@1-O-CH;, -

cr AR Ry Ao L RUBES UL 50yt

CH,-8(ORqHY LEHHCH- DGCCHﬁhSECBIE)d!@HZZCM#N—OCHg, and —CH=CH-N(CH,)-
t et rahydr of uran- 3-yl, tetrahydrothl en-2-y

CH.t p taieiheienepiomsangy be qonspruyEe.s5ekh s, orﬂw& a&HeryYH-OCH; and
i ]

cug e QPR T AR B A

substitb@it neans bdiv@l@l ftgﬂlcﬁl demg:d(ﬁ‘onmhbtéqua]l@d rais egemplified, but not limited

by, By Col- ¥t o - 0u-Crpr s YR or heleandlyigno eroups,
heter{)ﬁ&%ﬁ %a.r# Qs@ﬁﬁéulpgre‘?cﬁ&sor(b%fh ?f tho §ﬂant1 Rathid Qe %o 'ﬂh@/’léhef)i}?’ m

our roatoms selected fromN
alkylmtaelmeaynalkhbneammogﬂhylammﬂlarmub,falmd the¢ bke. Stidl fu;thﬂ:rofmlallgylene and
ize

ek 0 B PSP BB G0 B GBRby dhe dineion
in W}h&}?thé e5mhILSF th@fhnkfh% STOUER Writtdnh IFRH BXhrdp 1B &he FaahM-C(0),R -

[imting exanpl es of aryl and heteroaryl groups
represmxtsbmh PR - amtl-REIOhy| , 2- naphthyl, 18 WO
2004/ 083258 PCT/ US2004/ 007931  4- bi phenyl 1-pyrrolyl,

[006% p’Yhé kb “C}%idmymhﬂd “heferyicRatdyy!, byi’hdﬂi@e@x&a& @kyﬂ combination
i m dazoly pyrazi nyl, 2-oxazol ﬁ 4- oxazol
3

with Qﬂish@ﬁw,rmnr@seazc}m}qss otfienyise Bripr, cyslic ¥eRiens Py al%yulf’ and

“hetegc?’at?lﬁﬁ’z %%f) Ftléelg'/ ?Rﬁfﬁ]ﬁ%h@}% 5&@%@@@8@}&5 k%li ﬁ%ér@%tﬁlry dan occupy the

positidny whétl the Bctbw‘cydy s attﬁhcmd’ﬂodlj{é l;enl'%ﬁraber bfnh(dyholecule Examples of
rim , 5-benzat hi azol

cyclogﬁqyiﬁlgiqqlpdlgg grs/pot loifed ey cmc%pgntyﬁ a%}ﬁgqy; 1-cyclohexenyl, 3-
cyclo%[e]}lg ngﬁ%&%&g{ Y, 8 ocﬁgfzie?f?%abkgl?ﬁ %ﬁe? gf géégﬂla,@%ﬁbélﬁyll incldde, but are not

enz

limitdaktoz b [-0,2,Bj6eteirhh yd2oBadiyl)y thpodeeid iyl ]Z-ph})dudmylm 3@1p&r1d1ny1 4-

o b b B o ss Lo Y8 Sl Ben 2,

- s 1 pmbigy0aedmeficeaccept abl e
tetra sftﬁlllgtﬁli)’g%fé gggga:zﬁ'% ﬁ owyglo [807%] For brevity,

0o b S e LR A MA B U i

that ARHB adingle ﬁﬁgﬂ of‘ﬁhﬁfﬁl’@ﬁﬁés (pelgabIgTrotel e 8 dind)p Wehich are fused
Thus, the term"a is nmeant to i nclude those

togetherdir diaked ¢avalmilyh %ﬂ t%rrry rhe@rmﬂ” irefers4p apd pEePns dorngs) that

| kyl . I
contagl}] gx?lhoglrelq? E%L§ref1|e%(r:? a&%‘lﬁg ééiéﬁt%%@(gﬁqﬁ’%| a:nd% uWhg}/élHﬁ{env}Hr%gen and
sulfuf atbhRAradmivnaky gxidizd @idiid sine get ﬂume)faaSolbtﬁﬁmlly quaternized. A

repl aced by, for
heteroaryl group can be attached to the remainder of the molecule through a heteroatom.

Non-limiting examples of aryl and heteroaryl groups include phenyl, 1-naphthyl, 2-naphthyl,
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15 exanpl e, an oxygen atom (e.g., phenoxynethyl,

2-pyridyl oxynet hyl, 3-(1- naphthyl oxy)propyl, and the
W(l)'rztboe/)0832§8)072] Each of the above terms (e g., Pal/kyg1004/007931

"“heteroal kyl,"” "aryl" and "heteroaryl™ |ncludes bot h

substituted, and unsubstituted forns of t dj cat.ed
4-biphemilCLPYTEYE LAPREM | SPBEPIN. PYIaZelEh JdakeRz 3 d-gudazoly,

pyraz'h%q' fﬁt zl%!iﬁ b aao%qdzp %&z&gﬁ?’dxa%apgtztfw@ﬁbm fqr

and het er oa I ncl udi ng those
1soxagaslgu;581s@fatzely1 2rthiegzplybdi- tlmazahylaﬂ ﬂyzizretgé 2-firk Ayfuryl, 2-thienyl, 3-

thlen}ﬁle Z{ygt y]eédgf%%; Qet ah O H%g%%\,\p lagﬁ{v}eru dylcg%legzac;tﬁt%zdlyl purinyl,
2- be&ﬁhﬁa%yp Bq%&ﬁnxhéoc@q&lﬁey %rdqﬁﬁabm 3-6hi8b%kathyl, 3-@Snoxalinyl, 3-

kyl” " §roup sibstituents, " ey can be one or
qumcrhzir wirafolyl, benzioflfuretylgbevapkh ]th@lnybﬂéddﬁly@‘?beml Alstoxin-6-yl,

v S 25~ Bt o St vt an

hetero%ﬂ‘%ﬁgstaﬁﬁr@&@&g fl;r\,og\ﬂ%% %{oﬂ) Rfac aNR a ﬁgug);ﬂ)ﬂﬁ'ﬁlrgs described

beIOWS(O) R, -S(O2R, - S(O2NR R', -NRS2R, -CN and N2
in a nunber rangi ng from zero to (2m +1), where m is

[007 I] heF érdradity) thererm Ofirylavhanusal dnsombinstitahwith dihea termEZ'(e g,

R'' and R'" each preferabl i ndependent |
arylogy qaw@@e ary el Scbustes oo A Bster e i Je B fghove.
I i L

attachadsto laﬁ talkiyli peoaip z(la ky benzydl Iihm(gthyir pyrind ydiakthyk sndythe lils) inoluding
en _a comnpo

aryl al kyl u Wh un ve
thosei 4! ﬁlg?"’g HRRIGF S Y B R P e gfaced by, or
258 Rk mbth 1-
exam%gég??g /%SgOOMg& g as are eachng( R"'
naphﬁwhbxﬁ)'progrlqusthv\hb@ nore than one of these gr oups i's
present. Wien R and R' are attached to the same

[0072]' t EREEST tRS HBvetibids (6 an “@@;D’O%té}@ﬂkw t furyinena - héoweryl”)
atomto forma 5-, 6-, menbered rin For
1nclué¢@dm§ln glbstlmftpdpand| Lglsuhg;gmtect g ef thgendipaje fﬁgl@cal pBreferred

subst]aB%R’/ts Fo& e%c e ngad ca g}% tgééﬂ%efb\gor pholinyl. Fromthe

fon O 5 one of Skl|| in

he art wll understandtht the term" w i s nmeant
(007310 Smsltlu@etsg%@ﬁ@lkyﬂ Aed b@?rﬁalkahlfasmlsétna %@ﬁae gigups often

refen%g (t’g B alﬁgl% ah&g.g}l %@g@% ey ]alk\?lgﬁ halﬁﬁl)@(aége?dam&ll
hetero@(c@a&lﬁiﬁ cyelobIRefyl? fd-3steranyt]datleenlyl)koeg gene@@éﬂ?ﬂiefﬁred tbas “alkyl
srouR Qs tie e Bt Fi B £PG Pt Ri DTy H O A o, but no
limit@PRSIORIL RGLELREGR ! ONRORY. ASK!, Hi1BLh, SSHRSRPRUCLOS(C)R, -

10 substltuents are sel ected from for exanp

C(O)Ra) -Qi§BR;, -CORR’RZO-OE(MRNR’ RNM”C(W mR ‘C(W”R’” _

R R C R B R R B e SR -

RN a & 1), wh
S(O)ngi?g&%o RZﬁ(aHﬁ?S(NS? n )an'hﬁ,berr R%%ngd}ﬁz Clc\>|)tg1 Eﬂn +1), where
m’ is-tRe fotal nNgber aﬁmzatoms toveh ciich) R SX R ap@R™ each preferably

indep engentloy(rq‘er gﬂydro gen substl%teduo%%rsubs?lplgeﬂgeteroglﬁg]}lf Slibstitfed or

unsubstituted aryl, e.g., aryl substituted with 1-3 halogens, substituted or unsubstituted alkyl,

alkoxy or thioalkoxy groups, or arylalkyl groups. When a compound of the invention

includes more than one R group, for example, each of the R groups is independently selected
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15 the total nunmber of open val ences on the aromatic

ring system and where R, R', R'' and R'" are
we@iesabt y i ndependent |y sel ected from hydr ogeeif/US2004/007931

substltuted or unsubstltuted al kyl, substituted or

tLt,ut gd | k b t ut ed
as ard{ ety Rk 2ol P e S Sisa ey hr e ot Biest giyps inragsent. When
R’ arfdgteieakiiéhed YH &R s@m%QﬁﬁP&%égqlt&ﬁ thB@cdnBeedtiniifed With W Sitrogen

nore than one R r exanpl e, each of the R
atomdp derpsa ﬁs 6r,rmiéf'pteamb¢r@d yinge Fererene -BIRERE dcmedrt to melude, but not
be llrgtec?{c)) "il ol1d1 lﬂpéf-mve'h ollngi;1 eFrM%atﬁﬁ gﬁ&rfeocflecﬁlgsq&? ?%sub stituents,

groups i pres enes

one o¥¥kiIGh the AreRAle ﬁﬁdﬁrﬁancﬂhaﬁtﬁe gescCalbgtisahameto @6@35@6&1&9
of the substituents on adg%cent atons of the ary

inclufiag spheriptorns brpnddy srayps pthsahey hydrogen srovps) sieh Fﬁ laaloalkyl (eg

o HESEIA P gl Ech; BBy g, MRS o,

si ng] e_bond, and i s _an_integ

[0074) + Brplarite Qwub%’fwgenésr d@csﬁ‘éb%égi%taﬁ@ﬂfﬁéd?%rg%:o%é?gg@ﬁfz Por the ary!
and 11%{6&(?%%1'0% 8188 Bl erREITRIGH QAN Ly BrfiB Kb IR T

UbstTtuent o
substitier(tCR)seleBted finine fer axampimn HaBgen,eORY yre@ peNBEFN-PR’, -NR'R”, -

SR, Jalgusg SRR AR PR -CENR el KON OEOURE -

NR>&Qe®Ref NRrec@)RaR b anes cpd),Rh em@wmkrw’l@ d)=fNI( red may
opti onal |y be repl’aced with ‘a double
-NR-B(NBINAENRET, v S(Q)RS, -S({O1:Ré, -S(BRNRY E’é,nl\E{SﬁzRadj(B\éem —NO,, -R’, -

e, -Gy Mol B R i I T8 Kot ero o
the to&@lﬂa'rﬁb%r & §feR Rlenp @ on thB 8FcEnAicalik s@'st@ﬁle ah@wﬁserpd’e RC| X and

tegers of fromO to 3, and X is -0-

R argp erably gpdppondengly selggtg} IRR hydrqge@ g@g’gmtqdug'nmgu@tltuted alkyl,
substit t'ed Rﬁ %stﬁuted%ref‘er a‘i’l%ﬁ{ sgltﬁ)gtglu%d'o? %Sﬁgogﬁﬁ{%f( %&Pﬁldesﬁgﬁﬂuted or

gen or su or uns

unsulisﬁhtéﬁhﬁbﬂ@}dyl e c36p600832(h8 nﬂﬁ'ﬁﬁbiﬁﬁﬁliﬂeﬁ)ﬁlwé%&lan one R
[0076] As used herein, the term"heteroatoni includes

groug, i?ﬁgf‘é‘ﬁm@@?) cagh it Rrerquy, 1S Bidepandently seleciadcasmpparh R pR > R
and W%ﬂ&ms ) n§§|e )tha 091@ Z)Hhe-gg Eﬁ&ﬁw (réé&p RIFEFT{% ]s_%h%mv\ﬁ @nat follow,

ers £0 1he group
the syﬁhbd?R'meebs&itsétReas detepbeidolvey sel ected fromthe gr oup
consi sting of hydrogen, alkyl, 5 substituted al kyl,

[007 3} r Y’two delagt éuBéﬂtﬁcglt@(Sﬁ/ !J.d_] acdhy étoﬁfs lE)‘flthe a?’ty'le > tHeEéi'&ﬁ?l g ﬁlay

kyl, heteroaryl, substi tuted oary
Optlomlb/sbq teplaeetl with neulp%mmmt afiiha éommpTﬁ(@r)f(CRRR)q Tdf, wiRerein T and

U arefispenionthia e e o sger eipeoBhat A aaRir om0 103

AlteradtivaB;, 858 bPihe %hﬁsﬁﬁientshiﬂ ad)en2bis ofRtheQkylRr heferoaryl ring may
hydrogen. | n addition, the terns "am ne" and am no

optionally hateplaced witheonkatistnanfihg femula-AdHobrR whsresf A and B are

indepflde B8 ORI 5L P o S R PR G gl s

an 1nt7EQﬁ' dfeiFoi® 1 thal One of thelsad dgBdhds dfyhd MBNERE ¥Efor@ied Ry optionally
art of another substituent, nean, unless otherw se

be re@ﬂ%adéﬂlth adeuble porck Aligngitvele tweob Hierabstiientyen adagenbatoms of

the A Ak OB e PRSP peer i) 2 yostppo e Romhe -

(CRR’)¢-X-(CR”R"”)¢-, where s and d are independently integers of from 0 to 3, and X is —O-
, -NR’-, -S-, -S(0)-, -S(0);-, or =S(0),NR’-. The substituents R, R’, R” and R’” are
preferably independently selected from hydrogen or substituted or unsubstituted (C;-Cg)alkyl.
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exanple, the term"hal o(Cl-C4)alkyl" is mean to
i nclude, but not be limted to, 15 trifl uoronethyl,

wQ 248831268 f | uor oet hyl, 4-chl or obutyl , 3- br onopPGPYE2004/007931
and the like. [0079] The term "Linker" or "L", as used

L
0076];" 8 BisdreBhams e BRR Fortor purias pREESE. B o8k B9, suir s),

hosl;}mhy Q& Bilidb® selected fromthe group consisting
P @RI 0, Sa(r%)Pthat covalently attach the

t ol ubl e pol y. br apch wat er ubl e .
0072t P R AR, Sy AR Bihne IR ORI N
wheré RARE k@R 2 frdeperflerily méﬂtétgﬁbﬁdm BRSh @faﬁﬁstiﬂgcdfuh@dfm@en alkyl,

and non- bi ol ogi cal subst ances.

bi ol ogi cal
StbstRR A B BOE AT T ok, SHbTEaS ek Beteroy, and

substLt&(sea \%@é%ﬂaryl[ : n%< t;tu;tég%m e nﬁkan ar1?1|;]1a gﬁﬁags&%ﬁghgf %rrm R is other than

hydmgeﬂa\hab bengrpapmotgadp, bath BeandrROR are bydrddea, whasad in aosfecondary

react.ion or cond|t| on. The term "cl eavabl roup.
aming graipseifhst PurBPERg.tthar R IS durogen, It g s Rers amine” and
7 dah Gl he -
i S ot iy S B Ry o AR oy
®darddi 1td<b1nlg>gtcbﬁy cahpabddanionie cyuiter iche r emai nder of
the conjugate. Such cleavage is either chemcal in

[0078)at HhEerRE “lﬁﬂ'c?y&a%h}%%éﬂ ¥ biRetindleRRs or RGPS Binbther syubstituent,
enzymatically cleavabl e groups include natural am no

meanauildss asherpesstsiaded, géhpoen@@blormabroanme,\m iddlize atemurAadditionally,

s GBS et oA R R TR gloation. For

example@&RNErm 3h1b(TYEM Il tsOnédiCtb dalaudd) Bubiiot Mo lenifdd!tes
that are cl eaved the action of an agent other than

triflugremetyykdvb 2-tifluorprtaly 4ribirrebutyhdtiremepenyh ged tigdikes
i nclude, but are not limted to, acids, bases, |ight

[0079] e. Dhe teﬁhl“Lﬁﬂteﬂ’Zqﬂ“lﬁ edsingad haresd, rqfae m@ﬁyingwdbb}'@lﬁnt bond or a series
benzoin esters), and heat. Many 21 WO 2004/ 083258
of Stabwwzgwm mswor@nsdv%%w@ygm% stoppseselgsidrirqm thegroup

consﬁ{r{g of%f,gvi b k Vggjﬂg jl‘cgé g {vvagr%gh%ﬁgé)cﬁ‘#ﬂ%ﬁ ‘branched

water@mhrhle; p(ﬂ@ﬁlers]td ﬁﬁl&hm‘ﬁ%t}( seB@j p cﬂemicla}hg r@btlveagmup dra

conjugfIgH Adishiics wihidiagBioipgisal a@%%san bg?qel SiosBpods. Jrepyply linking
meml&é%mclud%@anm&%ha%mclﬁée%&@(oi EINAL,-8-,10-, and the like. A
| nmrunol 1859 5 1867 ( 989’) réover a broad

"clea\ra@iﬂ;laﬂ@t" isladinkabthat hasiohent momelba‘(alb]:ﬁt grottbat maydbe broken by the

e R o RS 1ol SRR B8 OB AL aos

for reRBEEHT a pSiti6h, %@’W@teﬂé&ﬂlﬁlebbgﬁmw DS fl RV RE AlYe Rmainder of
reagent, e.g. sodi um hydr oxi resulti ng in a

the cqpmgg@@y deaugpnbendiirdgng ﬂlggﬁ]ﬁaﬁeda}p;uetg to the remainder of the

conjugéftgr gﬁ%’}{ ({188%? %&[%hﬁle&%‘éi in n%g{e[ 89 § %yﬁnaﬁgal I nkc(ia’late an

e use e compoun anotner C n’ponen of

Exemdla2pBhzi@adtieally SludabRsgroupsdheté AgurlbbRinb dc&lsdbr peptide sequences
ant 1 body, |igand, non-coval ent protein-binding group,
thate’é@&’ﬂ)hanaélﬁa]afﬁﬁlmtaél a bi onol ecul e, a drug and the
i ke. [0083] "Non-covalent protein binding groups" are
[0080}0i Iataidésioh h@tndyntagicaltyt cledviableauoupst Add within the scope of the present

invention to include one or more sites that are cleaved by the action of an agent other than an
enzyme. Exemplary non-enzymatic cleavage agents include, but are not limited to, acids,

bases, light (e.g., nitrobenzyl derivatives, phenacyl groups, benzoin esters), and heat. Many
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denat ured pol ypeptide in an associ ative manner. The
interaction nay be either reversible or 15

WO po0awg32sg bl e in a biological mlieu. The i ncoPEDUSLNEONTI31
of a "non-coval ent protein binding group” into a

cleav eSS AT oPRa Atk o1 30es o Y bl DR i i2cAdE Biophys
Acta,PR1Y PERY 65 988); 308108 £10VABRIN CABRINESS: 1 EXEIIPA525Y(1990); Zarling et
non-coval ent 1 nteractions include

al., Jnpdrophob24 - H20 (b cBewithrek abi Fursdaipchem., 155: 141-147 (1986);

i nteragtions. ] ‘Jon-coval ent. protei n b ngi,n _
Pk gl (Bl e e et SRR R YR of e £ fufuBl Afs" 5o
18674 DL 8ERER L o bRHISRAR G BoavEiste TsifiHcabial (ah @balbeand hetero-

~_sulfate, sulfone, thiosulfate, and thiosulfonate.
bifunpGogd) spaeer sms atseogimercialyavalableaci d” means DNA, RNA,

si ngl e-stranded, doubl e-stranded, or nore highly
[008BO9AagataH Ry Headibiatroan afebicf,3s clametbingtonp et am be cleaved by a

nodi fications thereof. NMNodificatjons include, but are
reagaibte-§. SehEmdudExids seultgedy p g x et esgnige &fﬁ@%@% a
1ﬂﬂﬁﬁ§“kg&gﬁl §,addi tional charge, polarizability,

: drogen I'ng, electrostatic interaction, and

fluxj i lej id | .
[0081]h:%h<8gﬁért€¥%%$ ng e"ta gﬁé}:h&gg 83%3)?@ tg %gg‘rﬁgra éc’o(:"n?po(;}{entt oq?a conjugate,
such I8t SRl RSty (@%‘Alséﬁﬁbocﬁ);‘ lig@lde nBkoVdlht pesteinbin@BR et AP, etc.),

nuclefc acids "(PNAs), phosphodi ester group
an analytk, itdanolende(adyg ang Hedikeor ot hi oat es,

met hyl phosphonat es), 2'-position sugar nodifications,

[008F)- POSb-LOhIEN phdtbidibhlin® giolip£adrk @ibSeticd t1RAHtbiaOwithiin Bifact or
nmodi fications, 30 nodifications at exocyclic am nes,
denatrdsisralyneptideinodn apsediptbiemnatinge, Thaiptaractioninesy kst eithepreyatsible or

. or.5-. iqdoruracil.: back | ficat] P
e el e TR LR gl procip i
grouSintd e fliGrebase sompsaryifithl neetivth prevideathc dompoantiwith éhe ability
_like. Nucleic acids can also include 22 WO 2004/ 083258
to infPEyl WP EELPeTIERIn aioR-GRARIGR RN RS e EXCRRRRY BY-cqyglent
_ . ! . Lo . . el
iner By IR Ryl Rl LROSEAR eRRILAS! Biplary
“nongpdelenairotetn Hihdibg @phups2inetudannidnér grovpeeye., phosiiie, The
. term"reactjve group" as used herein refers.to roup
thiophgpbies PRGBABIALS SR OPEHAE: HyonHp M Aot e sy . a0
thiosHfpe. t 0 forma coval ent bond, i.e. is covalently
reactive under 5 suitable reaction conditions, and

eneral |y represents a.point chment .for. ot.her
008 b e Srrthersie ek 160 BrBh A RN FRE] salip ARN0IE randed
or m&RHARY b Gre @it Hh MrideAeioh Mtife ¥hd @6y Siemidfl médifications thereof.
conmpounds” of the present invention that is capable of

Modifivetivrsantlyde, bat aiemgt linitad to, tasp erqvidiag clproigpl sspuns that

. different c ound 1o f.orm l.ent: | in P .

eyl RO Pl Pl PuEVR e, PO yraton, nd

fluxiSHMRP ML nuleRGideza8d BugRs of &MRE alikl¥ici dofd lighed B9 a whole. Such
nucleophi | es, el ectrophil es and photpacti vatabl e

modigicatiqrs ingludrg bt R aptlimited oepertidgaugiets asidsi (RRAshehosphodiester

not i m.ted to, L0S; .. E Syt
srouf g b e ot Byl Bton RS ERRSe B BRI Sosiion suear
modiiaatansy-pesidon ggrimaRiemsdifiaatiaBs§-posiyiom ptudiss modifications,

i socyanates, thiocyanates, . isothiocy nateﬁj.anjne?
modifigafiQnsiak @gocyﬁ%%%ﬁégbshtutlon of 4-thiouridine, substitution of 5-bromo or 5-
iodo-uracil; backbone modifications, methylations, unusual base-pairing combinations such

as the isobases, isocytidine and isoguanidine and the like. Nucleic acids can also include

22



10

15

20

25

30

hydr azi des, di azo, diazonium nitro, nitriles,

mer capt ans, sulfides, disulfides, sulfoxides, 15
weoosRss sul fonic acids, sulfinic acids, acePel/552004/007931

ketal s, anhydrides, sulfates, sulfenic acids

|son|tr|Ies am.di nes, |n1des i mdates, nitron

non-l}%plgpbl;agpsaﬁﬁl% fqg)@(ﬁ@gle WF@Q%MO@@P@?M can also 1nclude 3'and 5'

" modifiBAtRIAY HArABa ﬁg e a @hén@fﬂ&sa fl 51to Ror8 ¥k 8hStherSHbieyt €S-

enam nes, yna pseu eas
bazlde carbod

10083]5 | HEEIeRg e B SRR b e it A otk dhaFid Speile of reacting

with SRTRQUAESIcaReRde fz)'tcy forfrfw@dda%aborgf PH RS cé¥3htly 184 under
those used to é%ﬁ pare bi oconjugates, e.qg.

suitathe m«mnw gendiiaons; an nemllerrspresmtsea pointe aatﬁdlm‘m fori dpether

ar.e ea hese functl
substfics” R rede bR R 5 AGTIRY: s Rep g s R ey, ester, on
the compidnds af iRpréent Avaionl thatliaEapRblcRfTeBethal tddcting Bah a
ability of one of skill in the art (see, for . ‘

functipahgyrep osa:ddﬂf@pnmmman@ to fours 2 coREAN lokageEItnalin a

T e e

nucledphitdsyeltditdphilss ardlphoaddceivitablagtdupel y dl rect the
entity to which it is attached (e.g., a fluorogenic
[ I
005401 RIS B LIRS A b BTl ey eh, teaos,
phenais t dthans, a)xtcbs,gmmdeg gldahyde‘ﬁhleetd;m,g@ﬂrbmth geidsiesteas) ainédea,
smal | nDIecu ich.is.intended to include bot
Cyanaﬂi?ﬁa lsﬁw%st %ﬂ‘?bja%?ﬁ jsgibdocyanmales, pminsas ARy deagpnes,

hydra%id%@ d?@zoadﬁ%ﬁﬁfﬁoh%uhﬁmlem&@aﬂtﬁfsl HA88es, Bishitidss, I's},ﬁffomdes
limted fo, 30 saccharides, lectins, receptors | i gand

sulforiesy suloisproodss sulﬁnmtamdasaogtmdm ketslsp8ydzides, bulfitess sulfenic acids

y(ethers)...dendr ol m no_aci ds
isonifisy KIS iBigB0 A5 S ok EABOh OGPy S mp GygPramic acids
thiohy§@karhRlaciiB] Afbe orthd esteseEh1HRE &nBmirkk Syrfntifesdideas, pseudoureas,
nol ecul e to which a conpound of the invention is
semicgrhagigis dartrdmadesneabimates aniesrazifss.aealceBippwrdsuarexy
compgé p‘% elcgpd’ 1§1§rgé&@c fc}}@é?i Reac?lg%ﬁ%%ﬁxpl g%l%j{)% W d}lc?lu@e those used to

prepapObipcSHeEha! & @Q N-hydl’ﬁﬁy.‘ﬂibﬂﬁlmlﬂe eﬁéﬂs,omaleﬁﬁidbg@mi the like. Methods
substrate, netabolite, transitjion state anal 0&]@
to prepareseclypl thesmiupriienal skuas wg, wedgovmipihest andhgiapplication to or

modlg?égltoﬁrfo ézﬁtlcul‘ﬂ ]g [}gb‘ée ik Wit btk b 1tty %rfe' oq{skﬁpi 1. gé{%n‘g gyee, for .

ore cles at m g not be consi
example, Saidllerwmtl i amo tdde @R@QHC @alNcﬁeNAn GRIODA PREPARATIONS, Academic
|l ecule,” e.g., solid support (e.g., synthesis
Pressg F%OI%Wanatographlc support, nenbrane), vi rus and
m croorgani sm Introduction 10 [0089] The present
[0087] nVElret teom "prgwmg gsoupl" acfetsdd awmadiety ﬂsaali:u lﬁl)eamtwarcﬁwslyalhdct the

entitiAaMIEnY: G Peaec (B AL HERE DA MRGH e BESEREl S8 A oell or )
is pre‘f@érﬂfaﬂ?%h&@\l'&y PSYoYBERINS, Rfentrhified WHBHE 4 @Fge@ Rkich. SPRCR AR ing

i hcludes a reactive group to which the branched

gr oupmnéqeamalﬂunelegdb yieich isintepdeccionipelyde eath nEnewpi]l@ﬁs)and peptides.
t f th l.ubl e |
e G R YA R PO,

sacchhiidsgRc@dii receptors, ligand for receptors, proteins such as BSA, antlbodles,
poly(ethers), dendrimers, poly(amino acids) and so forth.
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15 gl ycolipids. An exenplary conjugate is one in which

a nodi fied sugar bearing a branched water-soluble
w@oiogoeRsof the invention is attached either dPCBUSE1094/007931

or indirectly (e g., through an intervening glycosyl

resi due ation.site on

100853 S eghmalst At iBaY RS BB g B TE b s e omppund of
the 1%3’[16&‘%%&5&%@ Rd g%@ﬂtat_ﬁt@caﬁ;@éﬂn&kﬂé&ﬂ& 1ﬁ@lﬂdé@&)l’&€ﬁ% (8k.., enzyme,

rmng the conjugates of the invention are
antlbodiy)ughyc@retmm peptide, bacchaider(egc enano- phegd- dled@nb’ SacchandeS)
eptide. co at. es cus,.of t |sc
hormad FE b i R TG Qe A int s g e Griages Saibior,
drug,! d'yeeﬁlﬁﬁgﬁtegro%ﬁh Fdcidrt bR whthButUirhitdtion. OCarridtendleanenash refers to
wat er - sol ubl mers di scl osed herein to use in the

specipothabmight nof b%&lﬁlde@dﬁj) dahwibin thihelgesiesd defimitipn ph*“s melecule,”
e b (67 BRGSO YRS BRI vrws and

micréc2baridsg. @ Wi de variety of branched water-sol uble 25
pol ynmer conjugates. [0091] As discussed in the
precedi ng section, art-recognized chem cal nethods of

IntrodwgtipRnt  PEGyl ation rely on chenical conjugation

hr
008 9455 S5 AR BPRLGuEL mer, snd congis o
the bﬁmdhetdheatele&tduble potyouts. t Tlonsonjugaeek ate focmng befatees thivehrenched

water§§ gl?lgéfe) re?g\oﬁtg gt%e%gc%g] :ﬁlt é:%ﬁ’ieﬁ gmgfnc onj : 127('3 group to which
the b&‘ﬂ@hﬁﬂ@'jﬁt 1E(blﬂ?lgle P38 eybﬁﬁ@trclﬁr\l/ bOchY 151{%21%%(11 SExRimf r?“c%ﬁj’u%ﬁ \DSartners for

Ity of the activ | ymers,
the wakdrshluble priymers wif tls mmermonamdimepaﬂeq; glyynmpildas, lipidsend

s 5 S B ao o SOBYEH BsBiEREPpate « brannea
wateR 8516610 B3R Bitr BETHIe&iioh DAR3Aed aﬁlﬂf 8&ctBi erndi%cﬂ?t(dz F?through

conj ugation chenm stries, however, only one universa
an intesydnirdg; gp¢asabresidutoio aaglmsylétlw gite oo Demtidea Mlsprey isied gre

methg$§ fo? glg gll%\é?aeogoed Qs%%%%]e heiRpt rast to

present invention provides
a novel stra&@% for highly selectlve site directed
[009¢]) yEBe et ugsies ad mBstheds praginghiesoniigpies o thegnvention are

illustgag%&é %&&girl])ty%g%r%%g hy ﬁ%‘uﬁg%él gfy'c&%]:gm L cOL gegggmf 1% #bcus of the

ntion attachnent
discusiob isafo hladty/mﬂlﬁnstmbn lhé 1tpxhd)1;lmab’sbe mtepetmdpisilshitog thc utility of

the blgaglaﬁlpléi:]\%o r-S L}’&‘ﬁ%ﬂé’gflp %1? Bg&sﬁéggl%ﬁ {t%laatp OeIP otl such
cony.gﬂfe% mﬂxb&a&i{ sléllpitn' thi Zt J611 ?eoggﬂﬁ%’ﬁiék He2{BE@SRterRoBible pdlymers
yl'transferase, capabl transterring the

of ths presént snventioe lrechfwa¢ ar foswingtal veidp ghietgof Qrayscb@yvvatees@uble

PEG sialic acid, to a glycosylation 10 site
polyperjOIgasEGy | ati on"). Branched Water- Sol ubl e Pol ymers

[0093] In a first aspect, the invention provides a
[009Hr aAskisdussad ér thepressingsettipmeart-resoiniged elkrmiselmmetheds of covalent

PEGQ/’izs F on re%/ on chemical conjugation through reactive groups on amino acids or
carbohydrates. Through careful design of the conjugate and the reaction conditions, useful
conjugates have been prepared using chemically-mediated conjugation strategies. A major
shortcoming of chemical conjugation of polymers to proteins or glycoproteins is the lack of
selectivity of the activated polymers, which often results in attachment of polymers at sites

implicated in protein or glycoprotein bioactivity. Several strategies have been developed to
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15 in which WP is a water-sol uble polynmer. The synbol
Y represents a linker, e.g., a bond, or a noiety

W@ psRs$g an am de, carboxylic acid ester, UPEL/DS2084/007931
nercaptans substituted or wunsubstituted al kyl, and

addre(s&% lfectl(/ Wﬁﬁ%@é&% n% gr ou‘g) F"dﬂg | ude. a?rga méthod suitable

for a Vi) SRR O MNIHaEHS Yokoind AL d. (CH2) mMNH(CH2) n
and CH2)nS(CH2)n|n whi ch in an narelntegers

[009%] ﬁ_{)en an §rgl % ealr?egleodéofgffa lE){ﬁsgn’t hrygnt y101pﬁ(i\ggiestaonovel

stratég@tf&rhlgmlytseleeuvepﬂteyﬁmued@myoamm@ga@em@f@fandhma@f-s@able
amino acid |inked to _a water-soluble polyner; or a

poly@@rgaq* g-oelyao-Phgaiatinge 1o 6n cwenplppebodiment pd ey inyentigs, site
dlrecpe? aﬁgaﬁnen\{\g? b?aﬁghidggn%[@@mg qﬁblg ghx&ﬂt Fs 1S EQ(%&ﬁE@{shg@ g? MGHL

enzysthafid gl@remylmmifsp@hﬁmp@udp @éqmﬁm Glﬁco[ &ﬁﬁeﬂganﬁma@ bapyrformed
wat er - sol ubl e polyners of use in the coppounds aof the

enzy ARy HZINgA gliedsy iepEig aspEG: » Heippganpietgse fapykip gf jransferring
e 59RO 2050 i REL SRR £ BOLULIBL 50 1 glyoosyation

site (Tglpat-PBGalatize’). PEG e.g., terminal - functionized PEG
[0095] In an exenplary enbodinent, Y is substituted

Bran%hkdkvﬁeﬂsbﬁx%lélﬂmﬁ{éren provides a 30 branched
wat er - sol ubl e pol ynmer having the formula: 25 WO

004/ 0 58 PCI/ Us2004/ 0079 h X )
10093 o P ARG e e ahian ardhae i Prafiga Walprsb Bl Imé having
the fOMRAR3, SR4, COORS, CONR6R7, OCONR6R7, substituted and

unsubstituted al kyl, and substituted and unsubstituted

aryl. Z1 is a nenber sev\%ﬂ:; d{fr OR1l', NR?2'R3'
SR4', COORS, CONR6' R7" bst ted and 5
unsubstituted al kyl, and substituted and unsubstituted

in whaely WSPig e vg,a}%sg)ﬂ@ uolymar. Bhrgsyrebol Yespresers a finker, e.g., a bond, or

s S P AP e PP B0, B bR o
unsume&TIhSﬂikylu h@d}ltmlliéqel Exanifisityi lgﬂt?%fgrtam 1ﬁa?dbsbbhcﬂgt(e]@ﬁ2)n,
AN aT RIS AR T S atmw Kol ab i (ot B RR(CTAN
(CH;;Z)%%%}?SW tdWF%ZM@HZ 18 charﬂq gn'¥Re fite L%%Pé ﬁmg%ndently selected

provi so at t ese groups ar
from 9gb 6c Réds 4 @ultfstinihed dnamw%mitm&mik}a]ndomt}dmﬂ@d g atvmter-soluble

polyh Bt piBiio apLOL e P LaRmnRacid ke fora Watet-ofete paffger or a

sugaﬂ%% arsﬁglﬁxerﬁl%fébtlgé OHIRS tb réa&at@i{s%luﬂlé‘?&?ﬁl%ﬁ eWSlB/arﬁleché Gafg-soluble
from substituted and unsubsti al kyl ,

polyrserteetiponesdf &7 anayresthbsarne wetstselrble posuietor differdntamater-soluble
unsubstituted heteroaryl, substituted and

yrﬂ?@ubst i tuted

[0094] Exemplary water-soluble polymers of use in the compounds of the invention include
m-PEG, PEG, m-PPG, PPG, polysialic acid, polyglutamate, polyaspartate, polylysine,
polyethyeleneimine, polylactide, polyglyceride, and functionalized PEG, e.g., terminal-
functionized PEG.

[0095] In an exemplary embodiment, Y is substituted alkyl and the invention provides a

branched water-soluble polymer having the formula:
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20

het er ocycl oal kyl , a reactive functional group, a
carrier nolecule, and a water-soluble 15 pol yner.
wQ 0090332581 anot her exenpl ary enbodi nent, Z1 coP@T/USHe4/607931
saccharyl nviety. The saccharyl noiety can be an
activated saccharyl noiety, e.g., a nucleotide sugar.
Still further, Z1 can cqnpris a saccharyl noiety
that is directly bound t ino acid of a peptide,
or indirectly bound to an™am no acid of a peptide by
its conjugation to a glycos g resi due attached to the
20 amino acid. [0097] Exenpfary conpounds of the D
i nvention according to Formula | are set forth bel ow
in Whhﬁi X /an@NOHO nirfber L@ endently st d@rdm IR 'ONRRRE Qg @U}@)RS
M ~O-n 4 Rla OOHBCOONHIHNOOCH ab ~
CONRiB, SECQRR Gawwgw%mmwsmwad @]@Ybfe}lld subsmt@cha@ilmsubstltuted
[ ct b g
aryl. rZZa | \%{élb unc %dn% mg(?iguw 530)%80 I N I'C QSX?Sg,lmted and
unsubsakmed gdyls msdbbamtéa(a@)icansmt@wdeﬁg; it Syuivold RN&®*, and R’

Q can also Lise a carrier nolecule
repreientﬁ g‘aﬁf‘d"sy lubsRAtIns: ﬁ% edn¢ Br argmempqrs indlenendsgdn selected
from %bstlﬂﬁﬁfe %H Mﬁ[}ﬁﬂl’@@t@é’ Lllk Etnd‘%e ] ngbstitutﬁd alglrl,esu]gstituted

p-nitrop I ndex”
and uhsitbetjmitesl heltm‘ezprgh debtityted aicbmtsebbtftmtedrhéietaay&lﬁal@@l} areactive
ounds set forth bove i

0098] The.co d addi ti onal
onctogRBNRI R TG IS Ro R Uhesiaiig Ui disar aepups g selocted
such &Hﬁﬂi‘xe %Bﬁ‘lgBﬁﬁlﬁa&f@fd%& R I%rfﬁﬁla quclgies"g INaaN'@vo We%lg&polymer

mmet@s aihe@mnbo{sodgaf Rh Ié&&’?pR%,rqndrR?u&aprdsmtgrmmm‘ﬂ)hn]raob of

1ndep61cfenltlbse I&c?% FlSI(/]SsH?? ggé(aéakns Vgstltuged alkyl, subs'gltu’us)dn‘(%HS

unsubstituted aryl, substituted and unsubstituted heteroaryl, substituted and unsubstituted

heterocycloalkyl, a reactive functional group, a carrier molecule, and a water-soluble
polymer.

[0096] In another exemplary embodiment, Z' comprises a saccharyl moiety. The saccharyl
moiety can be an activated saccharyl moiety, e.g., a nucleotide sugar. Still further, 7! can
comprise a saccharyl moiety that is directly bound to an amino acid of a peptide, or indirectly
bound to an amino acid of a peptide by its conjugation to a glycosyl residue attached to the

amino acid.

[0097] Exemplary compounds of the invention according to Formula I are set forth below:

Hscé V}H)fv oty . “3° YHNQ %A CHs

“3060“;:%@@%5:“3

R14
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10

base \ OY OH H3Cr (Ov 10 O O CH3 Ligand H3C ( of ~v

O)CH3 M~ ~n W n YOC(O X OC(O-Ligand Ligand =
w@epuioskss nucl eoti desugar, |ipid, glycolipid, BCIES2004/007931

DNA, RNA pol yner 10 [0100] Anot her exenplary route to

in Wh&qggung of the‘éeﬁ\}iﬁqti 0 i s forw&.ow gQL onal group is

CO)or,(iMhlien QC(SQ)sNb@deQ&'rl@lﬁ )1§Th %tl‘é@uﬁctlonal %roup Q’ can also
HI\I-((CH2)20)mCH§ 11 &é{ HNI\/EZZ X[ O X
compgse MRRRECHR] oo Bigand Q= ExmioplacHspesios ifgdR dinciude halogen, NHS,

TR R0, ) i LRI RS e

integ T dIpARAUALP 06183dd frbMALO]20]00®. | nventi on al so provi des
a branched polymer that is based on an anmino acid or
[
[009%3&1 ama%%éégézl d- O’a‘{gedl dbrdL gﬁdg al fof o%gﬁi?fsﬂhﬁg%vgntmn are
readilfyqxrepdred felmentiestaftingmat&idds #12' R13 R13" R11 H\ NN
""~C(OR R11 O

o2 NH
HO OH _S... HOOC COOH &Br 2
LU gg g \)
N e
O’SOZ 5 0] OH
OH OH OH OH

[0099] An exemplary route to a compound of the invention is set forth below:

cl HO—(CH3),0)OCH3 < v%
&7 \)fv >CH3 _XCOX

base

£ S

0c(0) OC(0)-Ligand

Ligand = peptide, nucleotidesugar, lipid, glycolipid,
sugar, DNA, RNA polymer

[0100] Another exemplary route to compounds of the invention is set forth below:

©)
C—HN—((CH2)20)mCH3
FMOCNH.__-(CH,) FONHS FMOCNH.__(CH,);
C(O)NHS HaN—((CH2),0)m-CHs (O)C-HN—((CH,),0)m-CHg

—_—

. ©)
> Yolo JC—HN—(CH) O CHy
. O0=C—=N (CHz)a Ligand

——— D e

(O)C-HN—((CH2)20)m-CH

0. Ligand
9ne (0

/C——HN—((CH2),0)-CHs
(CH2),

(0)C-HN—((CH2)20)n-CHs
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and R12-A C(OR14 s 5 R11~-N\R11' wherein R11, R11',

R12, R12, R13 and R13' are independently selected from
woRoog0kess t uted or unsubstituted al kyl and  PCT/US2004/007931

wat er - sol ubl e polynmers, with the proviso that these

roups. are. selected such that the c ound set forth .
o108, oM e eipa o PRt Brme ol B PR £ v in acid or
oligo Mifb h&d (c. B4 &i-tetFBpOSidey e EREHMPRIY sRioGid-b£88 biaEhed

functional groups, a group conprising 10 a sacchari de
polymers aye @formuﬁrwijqﬁtthfmmii s linked to a carrier
nol ecule. Ais a nmenber selected fromO and S. The
i ndex "s" representRland Ri?'eger frcmi% toR® Ais a
menber sel ect ed from\rNI-f 0 and S. [01 Each of the
con‘poulgdﬁ set forth in {the fdrnmul ae aboye are of use
for the chermical i gnN h ecies,(e.g.,
nucl ei c id, peptide, safcharide, etc.). @@}%és of
15 fogmi'ng conjugates betyween PEG (and species
contal ning PEG are generally known in the artn%@e,
for exanpl e, Hermanson, Bl OCONJUGATE TECHNI QUES,
Academi c Press, San %_}(\e& 1996(ORY Feeney et al .,
MODI FI CATI ON OF PROR ; ances in Chemistry
Series, Vol. 198, Anerican em cal Society,
Washi ngton, D.C., 1982. [IQ;H@ ~NLppanot her exenpl ary
enbodi ment, R14 conprises‘'a saccharyl noiety. The 20

sacghasyl i ptycan.he an activated sac r [ ,
whergh 58X R PR 8 KR G2 o it op R aebieted ek Hp Qipsaiafed or
unsubsBREd ﬁﬁylaanﬁaa%%éladolﬂblé'?é_ 19f¥rst Path thSpdivise Shdt Yhdd® YRfhpt Gre

an amino acid of a peptide, or indirectly bound to an

selectadrisnah thaf the opmpoysiet thathiapove ncbislng afgaastt ¥o wateg-soluble polymer

. gl syl_residue t.tach to t.he.am.no.acid. [0104 . .
moiey T B R hoelee R R RElRE BAFBR Bt gomprising
a sacchBti dOBbIdIP 32 B 8rdip thid TR BRI 4 adicr PoteddéR is AMetbeMNelected

O O O NH~O WsP P-ONH C(OR14 _
from O and S. The index "s" represents and integer from 1 to 5. A is a member selected

from NH, O and S.

[0102] Each of the compounds set forth in the formulae above are of use for the chemical
PEGylation of another species (e.g., nucleic acid, peptide, saccharide, etc.). Methods of
forming conjugates between PEG (and species containing PEG) are generally known in the
art. See, for example, Hermanson, BIOCONJUGATE TECHNIQUES, Academic Press, San Diego,
1996; and Feeney et al., MODIFICATION OF PROTEINS; Advances in Chemistry Series, Vol.
198, American Chemical Society, Washington, D.C., 1982.

[0103] In another exemplary embodiment, R comprises a saccharyl moiety. The
saccharyl moiety can be an activated saccharyl moiety, e.g., a nucleotide sugar. Still further,
R'"%can comprise a saccharyl moiety that is directly bound to an amino acid of a peptide, or
indirectly bound to an amino acid of a peptide by its conjugation to a glycosyl residue

attached to the amino acid.

[0104] Exemplary compositions of the invention include:
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such as: C(O Q CH2CH20O n CH3 HN O

H3C- (OCH2CH2)t OC(O- N 12 HN-C(O QO CH2CH2ZOm CH3 Y H
w@eumd32s8 n which "m', "n" and "t" are integerBCT/US2004/007931

i ndependently selected from1l to 20,000; and R14 is as

5 di scussed above. [0105%¢ O her exenpl ary conpounds

i nclude: R12.S --"y C(O)R}Af_ ‘M RL1'" such as:

H3C- (OCH2CH2) " OCH2CH2- S—'*"Q%%th4 R1" N

C(O 0- (CH2CH20 m CH3 10HN01061 Additional conpositions
based upon am no acid stguctur are set forth in the

table below. 29 WD 20 CT/ US2004/ 007931 O O
H3C- (OCHZCHZ) 0 - N) ~ )oO NH H YDor

H3C- ( OCH2CH2) m OYH~~Y H8C- ( J)MNOX~ OO
O OOHCGC OCH CH - CH~J|3(22o003(
2 2)o-NHOHa D gL D or )mO N X

H3C- ( OCH2CH2YWRN-90 X Nb O 0 a [ 0107] In the figures

set forth in the tabl e aboveSf®&' Synbols a and b

- I ndependently
such as:

C(O)O(CH,CH,0)7—CH,4
HN
o)
H3C_(OCH2CH2)tOC(O)—N HN_C(O)O(CHQCHZO)E—CH:;
H C(O)R™

in which "m", "n" and "t" are integers independently selected from 1 to 20,000; and R'* is as

discussed above.

[0105] Other exemplary compounds include:

R12— S/YC(O)RM

R11’N

such as:

C(O)R™
H3C—(OCHZCH2)nOCHQCH2—S/Y

/N\
R ~C(0)0—(CH,CH,0),,—CH,3

[0106] Additional compositions based upon amino acid structures are set forth in the table

below.
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represent nunmbers between 1 and 10. The synbols in and

o i ndependently represent nunbers between 1 and
wa209088258The synmbol X represents OH, H, Q (an PCT/US2004/007931

actlvatlng group) and a biological noiety, such as a

protetrm —sugars T pigd; —or—nugteot+ee—5 {01681 —+n;

anot her exenpl ary ernpodi ment,| R14 conprises a

saccharyl noiety. Jﬂt\ saccharyl nnlety can be a

act i VAt e bar | ety, €.9., HﬁucP‘é’@?”ZH_%ugar‘“H
h RL4 cah conpr|i hartyl nmgyj ety
H3§t ' {ochzchéﬂt %r HyE— QoG ém
an|am no acCi d of ep
or |nd|rectly bound’to dn arfino acid of a peéptide by
its conjugatiof to a glyBosyll residue attached to the

amno acid. 10 [0109% In yet janother aspect, the
i nvention provides ajbranched water-sol ubl e pol yms
that iug-basge,i a~gacchari de nugleugpct,dpy) 0

core"). Those of gkill swidil appreciate thaf the" DorL
H, S AGEH |de e : _ Ay —SOCHIC N EXe)
*sacc ér"l"bles bllse i\dat his agpect of the inventi
i ncl ude GlcNAc OGal Si a,° Fug, dc, GalNAc
——&C-NII_K Clllu l IIC | | T\C [01101 | CI\CII’JI ul y \JUII’JUUIIU UI

101071 ¢ FEb<R ST e 16 ol the S o o brdspedently

reprefék Mibers hOlekh 1Anduint Mg sexBORIAENd 6 AT bﬁl’ﬂ:nﬁir rd @sent numbers
invention has the forrmula:” (C6H1004) - ( O - P) 2

betweat Iwidch), @OHIGBsymbobh Xggprekrants QH, By §2n(@h act@raémgrgrm)md a

biolo Be{ uc%accharg%de H %;tl es 20 converted to
%ﬁ PARET - 8P 05" Wr Mﬁéé% / US2004/ 007931

12] Yet another exenpla conmpound of the invention
[0104] rgeﬁ\/”

asinanethep pamRlar Tt assneileR SirgBIPricey 4 sap@ry vl mpigtyl Sfhe
sacchke)t %ﬁﬁétg %\E}\ré tgé(; rﬁﬁg&gﬁra%ﬁdesgp qrﬁ%let\o/f & g R g ﬁﬁ%l\re)gt%c}eds%ﬁgrﬁsﬁﬁl further,

R" caﬂmnﬁp:rrsmalsacchEImecﬁ}:tQ(ﬂﬁidfM)ecﬂQB@@)@to-dﬂBﬁ&)ﬁo atid offipeptide, or
IS a, hucl eotide. 0114 urther exenplary
lndlr%ﬁwﬁsmmmw ﬁ&lt appUd A@»@&’fowgapﬁa 1§ hebkprBRcsidue

attacly@altgﬂlela}mngggﬁd upon a sialic acid nucleus has the
formul a: L R18 "\\\R19 OR15 RI16 N O COO

[0109] In yet another aspect, the invention provides a branched water-soluble polymer that
1s based upon a saccharide nucleus (“branch core”). Those of skill will appreciate that the
saccharide nucleus can be of any structure. Exemplary saccharides of use in this aspect of the

invention include GlcNAc, Gal, Sia, Fuc, Glc, GalNAc, GalNH,, GIcNH; and the like.
[0110] An exemplary compound of the invention has the formula:
Sugar-O—(I—WSP),
in which L is a linker and WSP is a water-soluble polymer.
[0111] A further exemplary compound of the invention has the formula:
(CgH1004)—(OC(0)—L—WSP),

in which C¢H;00y4 1s a saccharide branch core in which two of the saccharide OH moieties are
converted to OC(O)-linker-WSP.
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R16, ~ R19' 10 in which R16 and R16' are nenbers
selected fromH, acetyl, and: O Rl1 z2 a and R17,
WORI®4/0828 and R19' are menbers i ndependent |y sePEDUSH04/007931

fromH OH NH2, NHAc and the noi ety according to
d from

011" B4 e SRR e B B PR s OSSR 1

i ndex "a" repres nt s te o 20, with 15
the proviso that HFepg‘g%lSn“igﬁg%Eﬁ—éﬂgth; R 7, R18
and R19 have a structure according to For rrul a |

[011HanInaansghen exemplpoigmbadire, the saccbarids- b&seﬁbraél@mcbweﬁergoluble
polﬂggﬁodftﬁfm@ ﬁ{rﬂa(g o fplegul e. R 15 is a menber sel ected

va |ng groups, e.g., a nucleotide
phosphat e. 0115 I n_anot her ar odi ment, the
linker of FOMM@ T Catlobse s sf@ﬁngjre{ W% it 20 z
O (CH2CH20m CH3 31 WD 2004/ 083258 PCT/ US2004/ 007931
in wHi€il W6 Jis 4 nugledtidenot her exenpl ary enbodi nent, the |inker
of Fonnula |I has the structure: O Z2
[0114 3 AGHEH2SE ﬁ%acé‘olﬁ f\w'ﬂﬁba%%cﬂéftﬁe RERESn, which is
selected fromNH, O and S. In“an exenpl ary
basedowgivmdt sigli goidzaudlensiyes tHe ﬂoﬁmllla] Ina still further
exenpl ary enbodi nent, the invention provides a
conpound having the gtfucture: RI5 O- OHOOH ™ O
HO O-A "~ _O-NH HN O I\Emnl—lo H

‘\\\R‘IQ OR15

COoO
N \l
R16'/ R19

in which R'® and R'® are members selected from H, acetyl, and:

@)
11
é__zZJLGa/R
S a

and R R'® R and R are members independently selected from H, OH, NH,, NHAc and

@

the moiety according to Formula I. In Formula I, Z* is a member selected from O, S, CH,
and S. R'' is as described above, and the index "a" represents an integer from 0 to 20, with
the proviso that at least two of RS, R' R R and R" have a structure according to
Formula I. R"' can also be a group linked to a carrier molecule or a bond to a carrier
molecule. R" is a member selected from H and activating groups, e.g., a nucleotide

phosphate.

[0115] In another exemplary embodiment, the linker of Formula I has the structure:
e

O—(CH,CHo0),—CHj
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N ninwiich L is alinker as defined herein. [0119]

I n anot her aspect, the branched polyner is based upon
w@adoaosnse or N-acetyl 10 gal actose and it haBCT/82004/007931

formula: R16 R17 O R18 R19 O R15 wherein R15-R19

re._as described above,and at .l east t of -R19 ar ]
0116 T PR B PG RSP 4 s poBy e  pas the slfhure

further, R15 caB conprise a bond to an anino acid of a

peptide or to ayglycosyl 15 noiety that is directly

bound to an am o aci4k_¢ epii ndiregt |y
bound to &an_amin i do‘gﬁggﬁﬁgﬁ‘ﬂ??z@;“@@ M
conjugatiwn tfo a glyxosyl residue attached to the

amino acid. [0121] An exenplary schene for preparing

in wHidleZ bisanahigberseketea fiofeNER ICRanwi$ er - sol ubl e pol yners
of the invention is provided bel ow. 32 WO 2004/ 083258

CT, ; 2
on AR Bibog e BNRE'S e 101 O HO O H H
COOH HHO. HOO ZO Frnoc- Lys(Fnpc) - C N- HN JOOZO 7 .
[Oll%d.q’ a stilbiyribey exeny it oéqlqglt,ggcp iygntion provides a compound having
the st -eLys( Fnmoc)-CO N -~-OPfp pH M5 HEPES CTP, 37 CC
-sialic acid Synthetase, Buffer, MgCl2 NH2 NH2 O

| P- ~ ~ Me2NH ~~ | ~ water, THEHOI+OONORIFAOO+
Ol NOOH o
o HO on
0O HO :
\o(’\/OV\o’u\NH \m‘\COO"'Na
n |_/ HO

H
N
ot~ 0—
n O
in which L is a linker as defined herein.

[0119] In another aspect, the branched polymer is based upon galactose or N-acetyl

galactose and it has the formula:

19
R O— R15
wherein R'>-R! are as described above and at least two of R™>-R'? are a moiety according to

Formula I.

[0120] Still further, R" can comprise a bond to an amino acid of a peptide or to a glycosyl
moiety that is directly bound to an amino acid of a peptide, or indirectly bound to an amino

acid of a peptide by its conjugation to a glycosyl residue attached to the amino acid.

‘ [0121] An exemplary scheme for preparing the branched saccharide core water-soluble

polymers of the invention is provided below:

32



OHOOHONat OHO OH O Na~ N O COO'+Na H-N~COO'+N
HO OH Fnoc-Lys(Fmc)-CN HN ZNH OHOHOHOOH H n O
0200488326 O CAO & NO2 NH2 ~N O ~O N~O O 0 HEFOsI06#/007931
O+Na OO OxNH HN OCOO'+Na n Ho HOHOOH HN O
[0122] Anot her ,exenpl ary schenme for preparing the
mphargohqs@mgg)ggevﬁ{ancmecd t er sol ubl e,pol yogss ®f the

HoJ.avention i s set ydlort TOW  Or. o FRR: I—FW@H
H@%g@u MH@%HO@—O+ fol W’Nrﬁ’ﬁqgwomm HO
O'™Na U O30 ¢IN O #hges=2 Me2NH p \ N HZN O HO HO CH
0 FOLEEmPc O PPPNO  HO pi7s 1l OrNa~ y HZN diNQe5katNa
HOHOHOOH 0 H2ZN \OO " O-activating gregeeczn

NHZ NH,

‘? ﬁ f\
o | \ MetZNHTHF P ’g
wa er,

\ﬁ\% o 2 o 18" +N3\U

-+ 1] 4

HN coo’ Fmoc-Lys(Fmoc)-C HN COO™Na
HO BH ys(Fmoc). \N/\n’ HO BH

NH, l ’I\/O‘I/\o o—Qi)—No2
NH,
o

1}
p

|
o
~of~ |‘n/\0’lLNH \)ﬁj\)\coo “*Na \

HO OH
y
R

[0122] Another exemplary scheme for preparing the saccharide core branched water-

soluble polymers of the invention is set forth below:

Q
Fmoc-NH
activating group
NH, )
o]
b )
N
HO oR % ].+O ON 0 NH-Fmoc NH;,
s N g i
707 ~CO0™Na ! ] SN
HN &7 o 2. Me,NH P. |
HzN/ﬁg HO HO OH "o O/l\o N’go
OH = 0,
i HO\)\EWL °O“+1\\Q
N Ho HO ©OH
H o
o] HaN
Q
\O{\/ I\n/\oj\activating group
NH,
(o]
1] | SN
AN BN
o7 | o N70
0 w8 T S
\O‘l\/ol‘/\OJ\NH HN: ~07"~c00" /
N o HO OH
H o
N
\O.If\/ol\n/\o__<
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NH2 11 I N Il O-ONL O 0 0 HO HO CH "+Nao O01--

OxNH HN O COO'+Na Ho HOHOOH Hn O 33 WO
wWQOm408823258 PCT/ US2004/ 007931 Mdno- Di sper sedPCT/US2004/007931

Pol y(Et hyl ene d ycol) [0123] The invention al so

qQvi des - i hi gh nol ecul ar wei ght PEG
Mongﬁ}is%rs%ﬁﬂg&g@g gg'ﬁ?‘? hg an essential ly
mono- di sperse popul ati on of poly(ethylene glycol
[0123}o| Becuingsntiotralsavpotiidds  monadidspetsed hightmalgculappeight PEG and a

methFPoBGEp g e SentBlty s e peBRiish o Padfl lliend e

mole@féd. VEHeAHetBEGiddhates abﬁ@ctlﬂgespmmﬂécu@%itﬁeebvélphﬁﬁiéhaﬁolecular
wei ght , PEG200, thereby pr

welglirtpe}g_, &‘Eﬁ?@g Q@th adenst ’@chquavaﬂ:@@ ofgadlé%inggguﬁ@g’ewated PEG that also
OI (LI TR ~~O n
has a%&l %Bleg 61%?1?_%1 %Sg_l%g p¥ﬁb§ @g%‘gﬁ%{’ gred{l&gg a no/ &19%erse

sampsdbﬁaqrm,ee,g,gPEG@ng ate ester The nono- di sperse sanpl e
of 10 PEGS00 can then be contacted with the

bi f unct i-qna 00 _to forma nono- disperse
PEGlHQ)Mrn tived /f//,d\t’g%to\@'ﬂsperse PEGG00 can be
converted to the correspondi ng bi functi onal

derivative and.rea ted V\n%t{d eas equbya
of a mono- &% dr5eers dro OO pr oduci

nono- di sperse PEG 800 The process of the |nvent| on
is repeated until a nono-di sperse PEG of the desired
size is obtaingg. Jhe sygsheis 15 can be designed such
t hat t he mblCecutrar—wedght—dHf f er ences bet ween t he
starting material and the product allow for the

Gis a?‘l%%ﬁggk&ﬁﬁbgﬁchadg)é SHFERAE befesHatPNidri qlhlf:)fnc;rﬁ)a&igﬁéiise sample of

mat er | y size exclusion”chromatography.
PEGA(rean lesn, be qontaemdomuﬁetmdvlﬁmmqmeb@btlfvated |P:ﬁ§32§>(bed fmm hmdmO—

. of ri ol ol yners S
aisoefisEHCERR, kTl e miR S EHOR B st gege
correfdniR MR cliGial BBy £E The Rlactal Wiithad: &Rt mﬂeqeh@m & 'mono-

of the pol yner backbone. The nobno-
disperse di-hydroxy-PEG600, producing a mono-disperse PEG 1800. The process of the
invention is repeated until a mono-disperse PEG of the desired size is obtained. The syntheis
can be designed such that the molecular weight differences between the starting material and
the product allow for the separation of any unreacted or partially reacted materials by size

exclusion chromatography.

[0124] Moreover, in response to the need for improved methods of preparing modified
water-soluble polymers, such as poly(ethylene glycol), the present invention provides
methods for the chemical activation and elongation of the polymer backbone. The mono-
activated PEG molecules are of use to conjugate PEG to a wide variety of species, e.g,
targeting moieties; therapeutic moieties, anti-tumor drugs, cytotoxins, radioactive agents,

amino acids, saccharides and the like.

[0125] Thus, in another aspect, the present invention provides a method for the step-wise
assembly of activated water-soluble polymers, particularly poly(ethylene glycol) and its
structural analogues. The method provides easy access to both mono- and bi-functionalized

PEG molecules.
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activated PEG nol ecul es are of use to conjugate PEG to
a wde variety of species, e.g, targeting noieties,

WO b@nageess i ¢ noi eties, anti-tunor drugs, cytotPXi/nS2004/007931
radi oacti ve agents, am no acids, saccharides and the

012§ b T B Sy B SRS bR gRESH U s et
with @ﬁ?@ﬂ&&?ﬁn@i{et}a&fgﬁ%li %Iy@ﬁl. Y@ﬁsegenléﬁhy lkal 1@@% gﬂ@iﬁﬁ,sallowin% placement of

particularly ethyl ene glycol) and Its ~ structura
R ongnebbtheéydroryemeisties df ibpé’@cxgj@ oleenlsy Imstep bsthedrdsdiydroxyl of the

no: . and bhi.-functionalized . PEG nol ecul es. .34 WO
resulljpio0dyEh astpiad DIt G642 2 BFOHDRIEN A 3 SHURRAE Stffe The
activat@PEGgediky EQWontadted Oritodoadr PEG malktypét thy 84186 oHdiBRRnt degree

R-Y) that reacts wth a hydroxyl noiety of the )
of pogpm@atmwas BegparalEG (PHGaVi A alewils, at%;hramtﬁg another species,
the REBEEETR it fiionfiS Be B (e WA B e

resul ting adduct i s activated by its_conversigon to a

[0127Yy oLy weBerdisperse PEGs o dhengation areryeadidy activiated hypriseeepgnized

methSB % ke %&#\%%td%ﬁtf e‘ﬁﬁcﬁﬁ‘b@?%%ﬁrﬂ? ForRFBlaflsY Aﬁfetr%el?fevely, the
same or different degree of polynerization as e

moncdiapdrsaBE CEGnCORRGted into a hionetddREG bf thatihemitiorwhich is used to
anot her, species, the ROPEE"+m is optionally

form 3 CORZRED at the free hydroxyl moiety. [0127] The
nono- di sperse PEGs of the invention are readily

WatePSolMAd Pelyherar t - recogni zed methods and the activated
derivatives can be used to form conjugates.

12 SEORIB i) 0, LR SO Sl
moleswiesctuch 8s armant- tester< bydrozyle emj pajghwlirodicentaiohg hiodecules.

Repr%g%%{{geg% %i%ﬁhﬂggg bglggr%%ﬁ]h Ellgﬁ(f;ﬁli %ﬁ: pafytlﬁi%glpglglte&(}jdeneimine, and
polyegg::r§ ‘é.‘gla%ly?(%pleﬁ%@mm %-po@%tﬁlgge Qi{gdlgf%hy(pﬁﬂiglen@glycol), m-

hydr oxXyl - Cont ai ni ng ol ec epresentative
poly(ethiiiepe elycpcandduheridralkat polpeikyilineighea Dt woicios. yPrp&irmed water-
ol yet hyl enei m.n an olyethers, e, g.,...
sotub Bttt Rl P oS e Ry e inipgl amount of
fluord2ednte = Ielyene tlappdbliate For 18laY b ElubysCR nth¥&ah hn afag.
ot her 0O-al kyl poly(al kyl ene glycol) nvieties. _
Morepyass i i gearengely dvefemed toblse ppbimaiethet aie @obsajurally scpyrring sugars.
~ 0 ' h i nimal_.amount . of .
n oo A B e e e T4 MR B BB i syger

modifi¢dioy esaimt atidhkent dfundtheBsRay (. 20pdiy(LRyete gliytol),S
generally preferred to use polyners that are not
poly(prgpyieas elycolduipmpleguls igarpeuticapoiglys disgnesticpoiety; ¢c.). In another

20 ] i Lur
Rt I T
sugardinkachmecdssafe iandishguentdpcotjygdted ©. 3 pepoidy (et diplethiod of the

. | ycol), poly(propylene glycol), bionolecule,
?nvenﬁﬂ%r apeutic noiety, diagnostic noiety, etc.). In

anot her exenpl ary enbodi nent, a ther aﬁeuti C sugar )
[0129%p Metfofisandienysiieier agivatipn pkwpterpoihlsolpaers gnd saccharides as

-1 . c e i . i e . .
well e}%glgégﬁ%despf?%(?@éu aéﬁh%@%c%ﬁ%%%s g:F‘id ?ﬁlg&%gs”t%n\;ah%ué: %yciég ale c%scnbed in
the literature. Commonly used methods for activation of polymers include activation of
functional groups with cyanogen bromide, periodate, glutaraldehyde, biepoxides,
epichlorohydrin, divinylsulfone, carbodiimide, sulfonyl halides, trichlorotriazine, etc. (see, R.

F. Taylor, (1991), PROTEIN IMMOBILISATION. FUNDAMENTALS AND APPLICATIONS, Marcel
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i nvention. [0129] Methods and chem stry for activation

of water-sol uble polyners and saccharides as well as
woreaohoss§ or conj ugati ng sacchari des and pol ynRCBHUSH04/007931

vari ous species are described in the literature.

DldEh Y W S0t it h b0y Gt iR R PR o

CROSY AIRQGE TCINC Pidse R odaeR 4t &t €. }&Jnﬁwoﬁle@@by(d 93), IMMOBILIZED
bi epoxi des, eplchlorohydrln di vi nyl sul T one,

AFFH&EY MNMQ@N@UE&, dvpichig RrerssN. ¥ ; Denn, d?c bt.ref ki Pds, POLYMERIC

PR ER e BB A SR UERT Bl e

Chen36a]\W0cROQ AV BARH, PCT/ LBAGO4/ 007931 Dekker, N.Y.; S.
S. Wng, (1992), CHEM STRY OF PROTEIN CONJUGATI ON AND

0 {
[ 13@RC§§H/ N}(’S':tlég%%u@% M}@?ﬁa&%ﬁﬂv&ﬁ%tﬁﬁg \?@Ell{ﬂ—l inlies ARBSPRe useful in

practrpgmhlp OES)t inceatien ah@teemswatw-wlubl@pwmmeRemomrasseaIspecws such

o sa GG o Gap Ttk S0 A8 Ty ?%é#@%%ﬁﬁ?@@epm heparins,
etc.); PoBI @iino MAGd)] MO acibk; @ynth&?clﬁolylﬁn@rib:i@h %Macrzhc acid

wat er - sol ubl e polynmers _are known to those

poly(gersicre. el aity g at ol peptigen roteinpgudiibe hkesbie present
1nven't1'3}{ %é/' b%;b 184 bt a?& ds%ﬂlb?egﬂ)cﬁyﬁg%égﬁ th&lNE ﬂ}%ftgﬁon that the

as sac ran,

polyrhe;tahm;ﬂ irhide a&[miﬁt at Milc)l(the admaindgiofi}he d@ﬁp@ﬁwﬁm be attached.
heparins, etc.); poly (amno acids); nucleic acids;

[0131Y nMI(aﬂltbﬁ§ fmwmfoﬁ o(f@oEfmer@QHYaﬁMeYifohﬁd ﬁpwt) 94/16039 U.S. Pat.
pO y( € her S

‘g 8/ | ene i pepti d
No. SgAAnWO SHAseH Woidd! frea SeB@tnNO 5 AVAR6H.In By He

s CRE N A ESIRE<20L € PRLIO W gl

conju\g,ﬁlmdﬂbdtheerf :&liﬁatﬁdi golyafers fiel wpijiei)aleeCoarul D natdcas had (WO
Met hods__for activation of polyners can_al so be

94/ 15%8% Baqnﬁoal@lMWﬁ 8499017) xyear carryipg molepale @4, PapdVo.

4 412%&9} %ﬁéé)ﬁucﬂéﬂg %ﬁég%?%ld%%t}r By %@nﬁé gﬁg ,?1%4 Iqoé%ﬂ%m Biotech.

11: 148-28119899, and nore WD 93/ 15189, and for conjugation
bet ween activated pol yners and peptides, e.g.

[0132F0 Agufcatetd Satdraohudle pOlimerls AR th84d thSAREN a shisemRial PldbBrtion of the
(WO 94/ 09027), oxygen carrying nolecule (U S. Pat. No.
polymer moeaydes)in 2 spmpledterayapiars o sprsexiaately dia gameanolecular

Welg‘?n%ﬁ??ﬁ’ﬁ’z% P8 o ORre Rl et or 5ol bl & pol yer s
T S e —
monoﬁiéﬂfo&&lpm}t(@ﬂhylehg glﬁ@%nﬂEE@}?éﬂnf\I(?até’\@e@Bﬁal réVitsds and monographs

ol ynmers are "nono-di sperse 133] The present

on ther ﬁm@mrxa&;ﬁauogl and copi@gatiqn Qféiﬂ@a@@vwahl@f Sqee fyexample, Harris,

y y I h et hyl,en
Macr&?gl &'ﬁe; (ILr{zS/ﬁ,EE,% 33%% %783 9855'?; \%)gfetgr %)gz\/ofc)z’gmg 2y ologyel35 30-65
(1987Dl;UW6gg andis En2im®MidrpB. Tdencsli m&%ml(m@f@elgado et al., Critical

_conj u}gatl on of PEG are_avail abl e ampl e,
Reviey it {herapeutic Drug Carrier Systems 9: 249 304 (1992) Zahpsky, Bioconjugate

Chem. 6: 150-165 (1995); and Bhadra, et al., Pharmazie, 57:5-29 (2002).

[0134] The poly(ethylene glycol) useful in forming the conjugate of the invention is either
linear or branched. PEG muoieties of any molecular weight, e.g., 5 Kd, 10 Kd, 20 Kd and

30kD are of use in the present invention.
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Macronol . Chem Plays. C25: 325-373 (1985); Scouten,

Met hods in Enzynol ogy 135: 30-65 (1987); Wng et al.,
wEnwynes2kg cr ob. Technol . 14: 866-874 (1992); DedhESmO£007931

al., Critical Reviews in Therapeutic Drug Carrier

stens,.9: 304 (1992); Zzalipsky, Bioconjugate
Reac?% ﬁ?mgwnfégﬁ%é@ (1995); and Bhadra, et al.

zie, 57:5-29 (2002), 30 [0134].The poI (et hyl ene
(0133)1 ' £bF ysapfarartive Aeniiven b PG (e o et ont of more

peptlg‘?}{'g)% € %1%& a%ﬂ\%gvﬂthm &%%Ecg)%r fgﬁ%&%ﬂ%@ rRP w 1'119%1’[1011 18

not 1ig0ted byrtke ralfentmtfye)f ithre ﬂeb]@hv}@rm miialbguee Malgmctlﬁﬁte&l‘@envatwes of

4/ 083258 PCT/ 004/ 0079 Reacti ve Functi onal
Poly(é%é{ wé%%&%@or%mewihfﬁr@én H@rht@réPWeE ipyvelbpithin the
abilitfeRlof 9{19 &f 31411'1 '&ngo%ge bAq %tﬂé‘sﬁeQPﬁec% Bx%?hhﬁ%ctlvated PEG

noieties to I'T Aker svmthlntescop
derivpieseith whmhen tprepare débstirare @ntfitbin the presatt ihventivedSéey Abuchowski

ot S S B I PO SR A i v, 25
3582@\5@6 |( J%@l@&ﬁre%ﬁuﬁézl %Qcﬂeﬂz s |114-@Q@F1‘9"8?) K61dé &t al.,
|nte [ities of oneo ski tOCOOSG

Bloc/@mdBwhthm zCémeumeHds ééﬁ 907 QP83 ppirenytata(Néilsson evalt, ddethods

e B S G LD RIS AT 81 g0

(1990’:}) N ﬁ@@@ﬁysuBbmﬁﬁﬁmdeﬁvmsre estérs (BiSd&h dr k9 B8Mhkromol. Chem.,
Biol. Chem, 252: 3582-3586

182: t317é9717%34 G%%l&slﬂppélh eélal Mpfysgmol. Eﬂtﬁ@helrﬁo 13861384 @919)%
Abuc&éx%glz et a}sgch%e;eéﬁy%;é%n} %%6]5%;) )9h ??% esy @éﬁ) (Iﬁ%lseet al. Prqc Natl.

Acad. aFcz Uset.het < 48FEn 491T01987)l, Q@tanﬁﬁra 619al( Iﬂz&éér Réss15304d®1 084315
Bi ot echnol 19-128 (1990))
( 1991&[» ROeRicK #hu eNqWWdéh d%$¢ v9é’u99a@t9§§)a Cé@?@fﬁ@s (“alipaegiel.

M
PoLY' o%%lngﬂE gtﬁxk(g(?lw ] ormFIOTéﬁﬁNIC;;E §8§§§I§§ﬁ§é&?PLICATIONS
Harri, F Dl BushOleskiYoe, 1902, ppCaT0;labiper aBl Buhasinol. Appl.
piochgin, 15185014 Ui Ghal, vowhylodtepa hiierorl 15141152

( 985%%?dazﬁ§§fo’rm§t%s 94_%}3{;%1%1.;%4)%911%06%9&0l13ft 25353 (19%3& Berger

turforsch , carbonates (Z
et al. gRload, T1: 1001 YEATTHIB HNE- BN AD) dIGHEN @hiRvn eBklOE@dNﬁ@&te

O B i TSR s B S
and e@bﬁﬂ&c‘(llm@}?at ARl 806'39‘5Cﬁ§li8d to NoishldQr 3;114(19@%9 Dther liné%ng groups

eronese et al., Appl. Biochem Biot ech’

inclugegthe 119@@1)3 hnkﬁgqiwiwcem anpige gEQUps apGectiatrdEGt Saet, Veronese etal,
i n 1 1983) Berger et al.
Appl. %ngc}z - ?0% %gﬂl’ lfGi%l (I%gé 4-di t hi opyri di nes

[013% V\gg%a)c ive, g@%g@%}qa@gslggs? cgdyﬁ?ﬁ@ps ygelt %g}gacécg]g%pehaqesent invention

are géﬂ@f@lgl‘t/}é(gs%:%hal(ts:hgea\g%ﬂ %{g&ﬁ% .lftﬁ?)éftq’g?ld& ﬁgat@%hem%& Currently

favorgd ﬁk$sn§0@ne@¢1:pms availpbledwitlh rﬁ@c@veestwgalrmdeitlnkagéhmx wb@h proceed
ro s d actj vat.e EG ., See r.o

under 3Bl Sl o Gon oS by Rl S B R EDR Sisypnhc

substitutions (e.g., reactlons of amines and alcohols with acyl halides, active esters),

electrophilic substitutions (e.g., enamine reactions) and additions to carbon-carbon and

carbon-heteroatom multiple bonds (e.g., Michael reaction, Diels-Alder addition). These and

other useful reactions are discussed in, for example, March, ADVANCED ORGANIC
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[0136] Reactive groups and cl asses of reactions useful
in practicing the present invention are generally

wo besesbat are well known in the art of bi ocoP¢TIgs10e4/007931
chem stry. Currently favored classes of reactions

avai |l able W th reactiye sugar ietjes are thase,
CHmMGRTh 5 el WARER Saaler ey g 14: BEHBREPBraOCoNEGATE
TecENRIEAR cadtilic BFs,Wah Dibgl, 1896, MdMmech&oni. MopdficaTion oF

substitutions (e.g., reactions of am'nes and al cohols
ProTRINShAdeaicehtl ClarasistraSetiase Vob t188 shmeriedneChernighli $dcesty,

substi i (e.g., enam ne reactions) and additions
Was}??ﬁq%r%gjﬁr-@g?bon and carbon- heteroat om nul ti pl e bonds

e.g.,. Mchael reaction, Diels-Al der addition). These

[0137§ndgs‘?ﬁﬂh@?-Ctl}@éf‘%ﬂtlopéla%?‘ilﬂfri’:?ng‘?‘g %ea%@éau?lﬁ?s) grgpoditying group
. ADVANCED ORGANI C 37 WD 2004/ 083258
inclo R BTENS BB 96T

31 CHEM STRY, 3rd Ed., John Wley &
Sqnk cafNexw\molns ah@85riotdstemat oas, th@e@EONALGA Tt not limited to,
TECHNI S, Academ.c. Press, n, D eqo,, .1996; .and . .
Foeney NISHIOR e BIdE AT G DR RO Ay el pafides, acyl
Chem st s afi , hRHs ) allRE AlIEAY], SRGhAtand
Was hi né%%%gs’%&,oeél{g}gf%gﬁ)[po%gl Uséfgé?’r eactive 7
funct i cmenalgr eges; pendent from a sugar nucl eus or
nmodi fying group include, but are not limted to: (a)
cabpdiygttoxgl gropps, smichvanibewsnketadvat 4. g essterbetleans, aldehydes, etc.
including, but not limted to, N-hydroxysuccinimnde
egtehsloalyhydupx Wirru tHedalile casbelater dapladedavithdamcleophilic
acyl imdazoles, thioesters, p-nitrophenyl esters, .
al kyl , SEpwesAgh asaok gHAPle, #8 anone AdfEtoxylabs aien thippgnion,
hydr oxy, p i L
cxt or s, fRRHES: ok Bla0BR, BERITGRENE, (Gofbnt atachment of a
wher ei metshgrohya bt ttle finmtiohd gratpesf the hgdbgaredtomt t h a
nucl eophilic group such as, for exanple, an anmne, a
c qap @xanophite Qf@hﬁd} whidhi @t c@iblof patedifaiticdn Di€ls- Adfer reactions
al koxi de ion, thereby resulting in the coval ent
at t achrfipl abforexeBpie MaRIBIde EOURSHe functional group
of the hal ogen atom (d) dienophile groups, which are
cdpabldehpde grdetdneigoeupisrgych thabsessqueing deri vasizatidnois possible via
such as, far e | e | el.mi do .groups; (e) aldehyd
or ket dREngiosat Sben P E e ebi L exalbple, Bpingap rpmones
I's posSdehi@rdidzanesi RoRBhsOBr vih sGEH MOEHENiseRIds\@idndRBaddition or
such as, for exanple, imnes, hydrazones, 20
sem cardbgdbiesn addiisisnes, or via such nechani sms as
Gignard addition or alkyllithiumaddition; (f)
subf sulfdnyhbiliddergrms dpssubsrquentrsadisanyitl eaines,dor aiantple, to form
am nes, r e>(<1anpl e, to form sulfonam des; (g) thiol
gr oups,SWATMTHYEan be, for exanple, converted to

di sul fides or reacte .t h : .
(g) thiol groups, Wh?ch can%ey\%or example, converted to disulfides or reacted with

acyl halides;

(h) amine or sulfhydryl groups, which can be, for example, acylated, alkylated or

oxidized;

(i) alkenes, which can undergo, for example, cycloadditions, acylation, Michael

addition, efc; and

() epoxides, which can react with, for example, amines and hydroxyl compounds.
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25 acyl halides; (h) amne or sul fhydryl groups, which
can be, for exanple, acylated, alkylated or oxidized;

W@ pgosagRemes, whi ch can undergo, for exanple, PCT/US2004/007931
cycl oaddi tions, acylation, Mchael addition, etc; and

o155, Fd SRR e BORE R A st g Bl 0Bt o

interfRfetw 5300 AaBRdRIkcess IS hssEhB1d 1818 eddc fe SUPAE IR or modifying
groups can be chosen such that they do not participate

group). nAlternativedy. ey eagtiy eviprdiionglgsowpeant heangtepisd diwsmparticipating in the

reactﬁ%sb&'mé & % ce o?gi)%tg&m?g?&g)c ¢ HIos sgkﬁs 818{1 IIIITH’I%I ag’cytllﬂzigrstand how to

erna unctional group

protebtea pros et iadctﬁcrrﬁngﬂoap fsich that it d@esirot ide-fere aama Gmbseblyset of

the presence of a f)r ot ect.i ng group. Those qf skill in
reactnoﬁéoathw% der sxamplen gt IofEefingcgroupsp aa for gxample, Greene e

t

ol PRURECIL AT ShoPhONORY SER bk, FAREWERY & SO MLy M Tos1.

useful protecting groups, see, for exanple, Gr eene et
Peptidle ConpRGRECT| VE GROUPS | N ORGANI C SYNTHESI S, John

Wley & Sons, New York, 1991. Peptide Conjugates
[0135{]01’139& us-Eh:E th’@@on@ﬁouhﬁ@oﬁtﬁgméﬁgén i.},fex%ﬁ?hfiéﬁ/ B HeRisk $n forming

exenpl i by their use in formn epti de
peptl@fbmnwwt@sof brarshethwhist soltble rpommbl @h@fﬂcymf the disgession is for

t he,di SCHSS

carity B {1 S A P ppr e T e R i elgraptg the
form#&H oBf2S1abiBtyl 6F cofjuges tlSlﬁ%tHehﬁandh@d atdr@Bluble polyraéks oF the

of conjugates using the branched water-sol ubl e
1nven,§1@py Feps cxsnplay embedinent.ghchepyicadly reacdiyp bsanghed water-soluble

cy R

polyrﬁmg?g ?‘!’lﬁg&%‘} & a &‘?rreﬁ!?ﬁﬂ rg%gfv é%f"g’ do%[ntﬁg ggptlde by a method known
in theCaptid ﬁmiedifﬁatyorrmafebfve group on the peptide by a

met hod known 15 in the art or a nodification thereof

01 SNMRhaly ' .
L B Ry B h e Ll B P ludes o
sacchiihde mozaty hs therbmrmh comd drﬁaltwmatiwelyy thetHnmche@mhaedoluble polymer is
ter-so ubIe,P}?Q/ r is. ached to a sacchari ef

attackedo @ sacoRar iy el hesage Si!sraai SEP I pnenzyng thas glans ers the
sacchtaﬁéélﬁﬁﬁﬂ%raﬂ&ﬁe&%&h%lhgl% g@%@é} (5 @B §£&ﬁaﬂ@é~§1’aﬁé}%%t@r-soluble

pol ymer (or the saccharide-"branched water-sol uble
polynpesicpnigaicbeitagataslin®atid onglyeesyhresilvie o f dre @pyd@ sVhose of skill in

ue of t e .of sKki
the anf {7 S BT AT RO el KT Bk ngt e i Bl win
peptiditbut h@iviigelylappREadid foktheMshdbiREBk|, ?ﬁisbglyc@lf;ﬁd%ﬁehmdes and
applicable to other species, e.g., lipld
other ghejansitipimpictiesacchar i des and other therapeutic
noi eties. [0141] The conjugates of the invention are
[0141f] or Ttk dnyudates ofﬁiayiﬁvéﬂtion atd pened by tefenaymaiic fitaahebeichf a

wat er - sol ub] e ymer - nodi fi ed su}g{ r to a glycosyl ated
branched waternsgiuhle Wa@réaodlﬁé(bw&aléto FERCoRipted ecpisnghycopyated

peptufjs]l rﬂfétrh%{dlﬁg&i ?&j%ltr & (ﬁre@cly Go5N 8L g‘?ﬂ:o%l‘aﬁon Ste, bPto?h glycosyl residue

cosyl resid
attached elther directly or indirectly (e.g., through one or more glycosyl residue) to a

glycosylation site.

[0142] The branched water-soluble polymer-modified sugar, when interposed between the
peptide (or glycosyl residue) and the modifying group on the sugar becomes what is referred

to herein as “a glycosyl linking group.” The glycosyl linking group can be "intact", or it may

39



10

15

20

25

30

attached either directly or indirectly (e.g., through
one or nore glycosyl residue) to a glycosylation

W@ a0e/08128680.42] The branched wat er - sol ubl e PCT/US2004/007931
pol ymer - nodi fi ed sugar, when |nterposed bet ween t he

R A e (T e e R R

oxidi®&d arld ﬁhﬂ&ﬁ%bﬁ) arhinfel nngﬂl[gQH@exquﬂi‘t% sgﬂe?it'i}\ﬂ &f dniz (b Quch as

group can be ™intact”, or it may 04/0 3258
glycd@@wanﬁmsest e 19esEnt wethall peqve@ﬁs mpt1¢ﬂ§ thﬁﬁéﬂe&lt 2 brehehedtwagér-soluble
b h t
polyiyg 0B HALF FRRTE PO ) P iRt o PR iy

modi$ied §edat W ditacRdd EREVFRS a séibkﬁ@ld R)‘éus & Hﬁ@)‘wﬁ&d &gt 6f, ak@fatively,
the present nethod provides peptides that bear a

the nmdsfmlhs@eamaamenﬁgql abfoe cagwbydiate meiehhel oglypaneptide. Peptides in

S | ocat | r

whicf RIS GRe5 2e RBes B BB B Al R AR BB By fo an
amind a&igrehidechflthe p&ptidie batlebope pid aﬂ@ \Ohﬂmnh@.ﬁcope of the present invention.

alternatively, the nodified sugar is appended onto a

ar I

(0140 BRAREAS KREblorloathnd A EARRR ) i BRBIMGT stllosics, e
inverttiah podwidsateptidercindiglwop eptideaconjugatasiladbhac a:isubet&ndalbf of

t he pepti.de. backbone a&e al so w eg{“ n, the sco e of
hom%ﬁeegoélﬁtdetlwgﬁtl%ﬂa“er?d 9 SZYRYES LBt ndlg mtVSH genera
selecﬁﬂ@f& G Plartfilthr GRENSTRLA FesRRIB Ok @&nsinat;&t @f Ao EEhESF the

e 10°i nvention provides peptide- and

peptigé. y Tlopepj ugdss of thaigseemntdanblsh &e er@amdbstmn alarge- scale Thus,

the mEFhoRR Gl TSI PAr e LR A P eoeop i S et of
glyco%ﬁt‘ide@ Bhoihg PREsERcRE lu@hﬂ&ﬁﬁ teliketiofiti HOFHbletR! ITRIB nifth 1Y RO
acid residues of the peptide. The conjugates of the

parthul\anfrWﬂb wmeérfoem@élfmtl@r efpherepeulisineptidas, dcludingebu agt dmited to,
tne net
etvecppifies it SsCBRARHERY b QARG RBAIH: A S uirure ol e
mamBlaf SOEER! inces cElBy bRt IR sRhgsl tcells, yBast €IS, or prokaryotic cells) or
derivati zati on patter ns. The methods are particularly
transggsfi¢ plgfs oe aniAIS. nodi fi cation of therapeutic peptides,
including but not limted to, glycopeptides that are

[0144IncOhgobraheted vgdtmcmydlapelgtnﬂu confggapsadpeptides aragaetdlly
culture cells (e Il1s, .insect cells,

chara,stealﬁt selaving lpat?@%ﬂd teeﬁpeltw}léﬁgtfe gu 1o for sxagplsy Edpeid dlearance
rate, gﬁl (%edgﬁte orLBARIBII i 1Prhﬁ‘£ﬁe%r9ét1cﬁ%eﬁﬁ$tﬁehaﬁg tt%ﬂ(ﬂhs he
ranc wat et - sol Ubl e pol yner conjugates o%/ peptid
Moreaver, geipensl dej;errm:ltmmt the pepttleasnipavemigf thmmma@tbs of the
for .exa

N R TN PR T ——

immidT R8N &Y toftBE h&HHdee RERERRS dtﬁkhrﬁé‘r?cto? rg&ED) agent¥b Q?&?Ede using
anti geni ¢ determ nants on pept i de”conponent o

an ap@mm@ane@ﬁ@d sugme can aivcehc u@d tataégmsmeud@to g pasticular tissue or cell
ter-s redu0|n
Surfa‘éff teﬁ?ﬂji PV\%S 5pef%§ct Oféh 1%%%425 S L the peptl de.
| ective attachment of targetin agents to pepti de

[014SJS| Rl ingiivolpdF-Bisrofdheraprydic iveapantigsy ST AR

ey VAR BAH S 8 BRI S PR, i
polyprapdéid glgcAd BPG). For example, chemlcal modification of proteins with branched
PEG (PEG-ylation, m-PEG-ylation) increases their molecular size and decreases their

surface- and functional group-accessibility, each of which are dependent on the size of the
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[0145] The in vivo half-life of therapeutic

gl ycopepti des can al so be enhanced with branched
wowicesrss ubl e pol yners that include pol yet hyl BEEUS2004/007931

gl ycol (PEG mPEG and 30- polypropylene glyco

PEG Sftkqrer 16 e oo i BER R e des Rt O sty i

genetall§ &&@gﬁﬁed Beh prormkiag tg{rategﬁ fo&@n@fwl@qqam@ﬁafhb@s zind in
surface- and functional group-accessibility, each

protmlem@ﬂéyw@aﬁﬁ@rﬂamm ineuneEgRcihy artdwlaepaoc vigake (Chaffee etal. J.

cun 33531855558 PR3 R T PLR B g

29: 1p®I1ZTEISR0))S PRIBYISG d)ﬁfinfeﬁ@ﬁl@ﬂ-lMEad b@ﬁl r&poﬂmnosma@ase its antitumor
strategy for inp rovyg pl asma hal f -
a

potensy &t wip VK plee gralbPract Yarl aﬂfdldaSQie@’%ass’e 1f1$|7 1491 (1987)) and PEG-

s1atiQg MRS Bttty BG4 Bk AP o Bt Jrpor

localﬁ@ﬂiﬁmﬂﬁtaﬁhﬁﬁmt daBhvehePhBivpsoRes. BoR@unl2S:- 1BR7- 1(3:99230990.)). Thus,
orted t

Gyl ation of interleukin-2 been re
in anptherrlarageéreﬁ@mbaﬁtmqrﬁf%? in R %fﬁ?@\fq of aw%ﬁ% s vatized wigh a water-

R L R R R R S A

thenamﬂeﬂwndhyed&ﬁeﬂtmis i mpr oved its tunor |ocalization

Ki rmra et. al i pche Res. mun. .28:
(014613575 Betpatergspsie S hatPhELtGonuEEs af B bgnton is bes
expre%ﬁ@?loﬂ'arfﬁﬁge oftd'é?ce'nf‘m\éféége ﬂ%hfs “qubdtfy Ofrhé& ld%@é?tehg ®f the range of

derivatized with a water 10 sol ubl e po

percembinhrrdsais abbet 4044, eahput(ﬁf)%,sabpnfc&()é/a%dutr léIO%atth)lltt B0her about
, hal fe of . th
2000} Y Pob B L s RS B AR YPGB PO g 1507, o

moreGRAH aHgat Bspepf the invention is best expressed as a
range of percent increase in this quantity. The | ower

1AL B0 S AL ASESERE i s o

includés a200%t e sybiiting g&upflntb@ese‘cﬂmg\eeerﬁtha boptideGd¥bthe water-
about 80% about 100% about 150% mor e t han about

solubjesplymen vasflisgyssehhaxi@npHashperal deq Wast-Soliple BOTyIRer to & sugar
11‘1016%%%%8& BP? ngggag )'l?fia%]c gr ?]gl%vﬁf‘eg gehfodifAml & g%r” th41Gé fég§§n1zed by

ntact gly group 1 nterpos bet wee
an apph@rl[aaﬁtandferaa @bnzyme wetielr appsnduthe encdafigdneugar digo the peptlde. The

cussed her achnment _of .t he t.er-sol bIe
sacchasﬁ? RYPPQIEILO fé}a g}oadz%e%%agé% yhep fnterpasedhstigend %a@%ﬂde and a

selecREFNGB: Cl?er %@e@ Eg‘gl %rl FinkiB Edupete. 8 U ntdeh gfycb§yl linking group.”

recogn ropriate % anst er ase enzyne
The gliosil la}kpmglgisup freeformneld fromchnyungero- ondlga- B@Cbmﬁa itiet, affre

modi?‘lﬁ%f“a“ B Eﬁqui%gézf.%”%%a%%g o P biopi sty
[014?d| y"Ela%gﬂnmga?ﬂé?/q% Sﬁ%wgbponw %51853/%%39%9.%%%%@%3 giructure:

is formed fromany nmono- or ol jgo-saccharide that,

di fi [ bl e \pol r, is
a subst 1. i of :-v ¢ [ 0148]
The conjugat e§ [ ' )l y

correspond to the general structure: Peptite/+«EE)s
in Wth(I:hntlﬁg rsyr%Blglg (a, IS, d,“%%ﬂ& s represent a positive, non-zero integer; and t is either 0 or

a positive integer. The “agent” is a branched water-soluble polymer of the invention.

Alternatively, the sugar-agent is provided by a branched water-soluble polymer based on a

saccharide branch core. The linker can be any of a wide array of linking groups, infra.
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ab) din wiich the synbols a, b, ¢, d and s

represent a positive, non-zero integer; and t is
w@paohos3288 or a positive integer. The "agent" PGI/EHS2004/007931

branched wat er-sol ubl e pol yner of the |nvent|on 30

Ate t he su cs d
AtcerpsEih 3 Wt e R antBth BT (el B 220 idemiy of the
pepu@g@%ﬂl&@hﬁmﬁm i nker can be any of a w de array of
i nki ng groups, infra. 41 WO 2004/ 083258

[0149;[‘ 13%2\%% ORy %&%odlﬁhén%rtﬂaﬁvm\éﬁgmubﬁefb%wmakap*ﬂaam PEGAPPG, or

or a "zero order i nker. flt Of
m-PRCh end nimphraxntéled svapdrtsobule palprinemis |comlerﬁtb1at’91}:h¢d1toahe peptlde via an

mtactFéég%Hf];;}é@?gb g%dé) te’gh%cggé\fan%ﬁr& g?ﬁllg)u]g lrc§ a@ﬁrétﬁfnet{ached to either an

amin¥@tia rest@l ! 831 PR syIREIdhiS o £ DY @Eﬁtﬁﬁd yAl@Jrﬁﬁﬁﬂ&Bd tﬁ@gl&&&yl linking
peptide via an’ 5 intact glycosyl |inki ng&%@oup The
grouxgis;aa@@wu th onk oty glgosybunstsvod laeghydopeptidea die dnyeagtion also

provl,?ﬁs cogliLﬁaaFea anw %c(hacﬁl d yrcgéil ?’ﬁ%tn% qulg ég&%{ % %@heo to an

aming héldRediGueAeleACliedr Ser)one or nore gl ycosyl unlts of a
gl ycopeptide. The invention also provides conjugates

[0150]" WUdeRidnh8 padWGiAS ¥bnjubkd Mat L6 %&Ble(i@hl%ugh @@@M@ﬂaﬂcﬁlly added
attached to an amno "acid residue (e.g., Thr or Ser).

intactlgly§yBiking gratig the prestet inventipn prayidssspuigaetes thanate haghly

romqehei 1§ i GU-C R B an: O G s Pt P el B3 possivt

to fo&ri) e cesjukited ma\K/EicH leSHRh a1y ONERARO Mgified shPi thoieties across a
stitution patterns. Using the nethods of the

pOpulaﬁoa af papueates afshgpisyeitisineare eliéached in wfnctlaélhc isleptiepd mayno acid or
glyco rrgl r\é@dlgg ’g%t?sgf; SA sgelc!n){d QQ ect?{hg:l]lll]\? hﬁfov?cfé ?)%gpd? ﬁonjugate having

a popufiientoff branalie \ﬁﬁt&ﬁ@dl&lﬁie tpolydned ﬁﬂdﬂ@ttdﬂ[ \ﬁhllc};l ated@valendl bound to the
amno acid or 15 ycosyl residue. Thus, in a second
peptide;haeugh 2 glécqsmléﬂi% BTONP % 8- 0iach ghycpsye linking ggeite In a

prefelrjrrgalf g@g e%a,qe g\ﬁfﬂg L nBBn %fssc%?ﬁ f‘)‘(‘gﬁgo ot 5dr of ?Legmpﬁlmbggﬁéund via

i'ch are cova to pept
the egbcﬁsyﬂJ ghkiag groupas l glydosid regidge ofithe peptgle, araheach tgtga:bsyl residue of

cosyl . Li nki roup. In preferred. conj ate of

the pehitiea a2 Dledd Rikinei e R RORD LR tF SHHE STucusS
pulatlon is, bound via, k6 the glycosyl Ilnklng group t

o154 gflre dgidedsisianeatids CamieeaffeliAvingea POMRtORCH gwéa%wter-soluble

polﬁ&%ﬁ&gﬁesogovgﬁnglg Soﬁﬁiothhfég) tﬁf’ou‘éﬁ'aﬁ Brtht }?to}égHM%g group. Ina

rou attac t he sa ctur
prefefréd Eﬂnbod%\hﬁaﬁt ressmud&s}devaay mepbpt oftthe popl}lﬁtgm & drandhed water soluble

pop uIatlon ranched wat.er - sol bIe mer noietjes
polyrRgUHPIENES 1 bOBIA THBTER S LA LR Port §e Wagin intpel plycosyl
11nk1ﬂ£/%}%h '%nd reQéhOa B afid @glﬁfxﬁ%\%ﬁh %ﬁﬂb ﬁﬁﬁlﬁgtg‘r&{ﬂ Mtached

‘menber t he popu vva er
thereisadiashiheasanmcdttgmmre noi eties i s bound to an am no acid
resi due of the peptide via an intact glycosyl 25
[01 52]! NKhégregsnd itveniditale@plovidts oonjagites makigduetothusendesaribed above

ntact glycosyl linkin ro attached eret o, has,
in Whl%ths aﬁﬁ Cietlﬁ Gether éompaa%sg &rfﬁéras?%éﬂ?wﬁyﬂ BENPHis meisty;
targef?ﬁéjl\ﬁ'o%?yg, t&)ﬁﬂﬁﬁ’(ﬂéﬁre& RGBS irft Rt tgﬂfa§§/1 ﬁﬁﬁfﬁrg' g?@ﬁi) ADRNRS the

above-recited moieties can be a small molecule, natural polymer (e.g., polypeptide) or

synthetic polymer.

42



10

15

20

25

30

in which the peptide is further conjugated to a

t herapeutic noiety, diagnostic noiety, targeting
worRi0eg325¢ oxi n noi ety or the |ike via an i ntacPCT/US2004/007931

gl ycosyl Ilinking group. Each of the 30 above-recited

15 B g o oS bR Y i
selectf\%:‘i)fl Lnoﬁg’a?xﬁng.g%qﬂsﬁ@&% 105 23dnce b0 %keth%easﬁeﬁi 4d d component of the

er e i ment, the.invention provi conj ugates
conjughiat I e exdnzaryseitedines) the targetingagentde b proteins Sixemplasy

prote i SSRGS Fhnco B 50 17 2B B SRR Bock oo,
antibd BEIGLIR YRGS R th laftiFo L PLEKiB ant@%?ﬂﬂo@ﬂ}ﬁooﬂ,r&iagﬁﬁﬁon factors V-
I nclude transferrin (brain, blood pool

XI1I (dBaagey tispreotleisncanben blood paph), sehimptbtpinale)g., &-acid glycoprotein,
_anti bodi es, rain, tissye with antibody-specific .
Fetuing A feGURTOIP GO GIES POB Dol ELE PO BT SprORlgfosis plaques,
brain Qﬁé‘?@?c‘?ﬁ),t@-@@ﬂ*‘?(}l\f-tﬁs M-ERBCETd EBD gﬁ’iﬂnﬁﬁ’@étﬁmuﬁ@(w @hncers, blood
proteins, e.g., a-acid glycoprotein, fetuin, a-f’et.al
pool, pedblebd célboarprodbttmmgn@oopiptecli@s); gbymop(intreiss if halv-dife), IL-2
at heroscl erosi s plaques, brain, blood pool), G CSF

and TENtESFE, M CSF, and EPO (i mmune stinul ation, cancers,
ood pool, red blood cell overproduction,

[01 545 Ie ulnspempley PRy dimentsy theroriugete daloemed befepn pibranched water-
oty 0 L5 B B TR g

moietydr lbﬁ)ddrﬁolp@ilg’ imrolnjalgdted tg Lb,eq:@:p’gidiemiedn dmtactqiyapsylclogyhagredp,

. peptide. T , It ety . .y
T N N T A
groupg%%ﬁ? %Yér—sbldﬁré fkﬁ?lr%ﬁxzu Fhe nMHdthélﬁdés%ﬁfaSﬁﬁ@ ﬂ1del15t% EQ@With a

coval ent d to both the peptide an

mixture dorftyining albodified pugae and a\ghtcesylbaisirhee foowpinbrthe mpdified sugar

) t hod .i ncl udes.cont,acti ng,t he tide.wt m Xt ure

s 0 sUpHEG ATRGEAURDA TUR Eh oy AnRGOn SEndlp Soral b i vond

betwdeth&RioalticiRB el ithoskpiidgaThe bifpafmdulds bf Akenodiied sugar is
reaction i s conducted under conditions sufficient to

prefefabhynsedectashiadne muclpetide sugansyacsivatef) sugaseiatd sgassyyhichapeneither

t pepti de. The sugar noiety of the nodified sugar is
nudeBE‘i?Sé}OgBFV%e "ected from nucl eotide sugars, activated

ugars and sugars, Wwhic e neither nycl.eoti de
10155]or TACACGRIPRRE h[dsi@wowﬂaée%;%@afgﬁwowﬁfﬁga_@L*ypwgﬁy SYithesized de
novo,(Fr¥CRh S ExBesfaNn 4l praesydinrted)e. %75; bhotBYig @kl Ysuch as E. coli) or
synt hesi zed"de” novo, oOr reconbinantly expressed in a

in a epkaoivatigetll sick @b b mammalianhpesse insatt, Baghl orplast celd. Ehe peptide can

.coli) . .o i n eukaryotic | such as | . aF
be it fufengBrSeRi G Lolchp Sloreoll PacthnBo BT Ros O e o
mutafe@ peplidiemanfedbhplagpehbodimehteihe septide inodgive Atmutation that adds
Mor eover, the peptide can be a wld type or 25 nutated

one opare gensensys ghycesdainatiips nthe arpidetseqigisepept i de
includes a mutation that adds one or nore consensus
[0156)| yTEosyktind ofithsi inesitivo alsherpedgrs idemodifiseticrof inoampletely

The met ho the invention .als rovi des for
slycordaieReRt S B HEHFdEOTy Py e Ay DAE e g cigduced
glyco&;ﬁﬁ%in@ 513: iREAEMERT g196RyIAtdaAB oKing MaMhy @aRTBkiBad! thit may have

roduce
undes?rable properties, e.g., immunogenicity, recognition by the RES. Employing a modified
sugar in a method of the invention, the peptide can be simultaneously further glycosylated

and derivatized with, e.g., a water-soluble polymer, therapeutic agent, or the like. The sugar
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gl ycoproteins are inconpletely glycosyl at ed,

exposi ng

carbohydrate residues that may have 30 undesirable

wWEe@pes2ies, e.g., I nmunogeni
RES. Enpl oying a nodified

moietialcsfglgtl Ogilf tglgﬁ
accep‘t‘&{lﬁ ARy E&J

he sugar

[Olsﬁr opgﬁlgﬁﬂjeg e'é’gﬁ?sﬁd&a ed

Tablegl.ycosyl at ed pepti de, or
desirabl e properti es.

/ 083258

sugar

b |t
Zﬁ&%a b el TRUERGFRS
1;det SemaneHbu L%ér AP Wlthrdebﬂi*ﬁolé pleperties.

TGS
anot her
[0157] Exenpl ary peptides

city, recogniti onP@yUsIve4/007931

in a mathod of the
% con]uga%d to the

PCT/ US2004/ 007931 noi ety
elcBRjuEast Stide tlﬁk%hh&‘ﬁ’ !a!xleds,et forth in

acceptor in a
sugar noi ety vvlth

Tabl clgn'ponents of the conjugates of the invention are set

rth in

Table 1. 5 Table 1 Hornmones and G owth

Receptors and Chineric Factjors Receptors G CSF CHA
GW CSF  Tunor Necrosis Factqgr (TNF) receptor M CSF
Al pha- o1 d 0 HEPO MAb-al an ere
actovarl ants MAb- TNF recept or Igl tho TNF  MAb- CD4
-—Eeptl n PSA-1 Enzynes and rs MAb- PSGL- 1
e Gte®A Conplenent t-PA vari cntsc[ﬁ yCAM or its chinera
. GN[ gigmase N-CAM or its chi n&r aTudf Ne&dsiViFactoM{ TNF) receptor
. X Monocl onal Anti bodi es | ,Dna (@gﬁr@mogl obul i ns)
« T J-ucocer ebr osi dase Hirudi n I\/Ab
. E -anti-1L-2 receptor al |ant g -anti -
tithronbin 111 MAbantl-pIat @;ﬁ areceptor
« BROIGKPHSs and Chineric MAb- cmu : ORPIRET
. al T%ﬂ%:tl-Her-Zreceptor Cel{l® euklnl(IL 1),
« Lagin 2 3 4 Interferon-alpha (PﬁﬁLaf! pha? Red bl ood
cells Enzymes and Inhibitors « MAD-PSGL-
. LPA « Complement
. tPA varianis o GlyCAM or its chimera
. « N-CAM or its chimera
»  Urokinase Monoclonal Antibodies
« Factors VII, VIII, IX, X
e Dnase V (Immunoglobulins)
: gigggicnerebromdase MAb-anti-RSV
. ol antitrypsin MAb-anti-IL-2 receptor
. Antithrombin III MAb-anti-CEA

Cytokines and Chimeric

Cytokines
Interleukin-1 (IL-1), 1B, 2, 3, 4

MAb-anti-platelet IIb/IIIa receptor
MAb-anti-EGF
MAb-anti-Her-2 receptor

Cells

o Interferon-alpha (IFN-alpha) » Red blood cells

o IFN-alpha-2b » White blood cells (e.g., T cells, B cells,
o IFN-beta dendritic cells, macrophages, NK cells,
o JFN-gamma neutrophils, monocytes and the like

« Chimeric diptheria toxin-IL-2 o Stem cells

[0158] Other exemplary peptides components of conjugates of the invention include

members of the immunoglobulin family (e.g., antibodies, MHC molecules, T cell receptors,
and the like), intercellular receptors (e.g., integrins, receptors for hormones or growth factors
and the like) lectins, and cytokines (e.g., interleukins). Additional examples include

tissue-type plasminogen activator (t-PA), renin, clotting factors such as factors V-XII,
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| FN-al pha-2b White blood cells (e.g., T cells, B

cells, | FN- beta dendritic cells, macrophages, NK
w@eio®83258 | FN- ganmma neut r ophi | s, nonocyt es andPe¢Tresionken7931

Chineric diptheria toxin-1L-2 Stemcells [0158] O her

exenpl ary. peptides conponents of .conjugates pof the. .
bombeRBelpEoIBN, RETHEROIHESBBHR Hsfor oo D B tofs, viral antigens,
. | T I} 1 -
s S T
(PSGLel)ggranilldt gigtrhadophage egibny stitholatihg favtmreatothrgnbintIH, interleukins,
. factors 10 and tge,l i ke) lectins, .a%cytoki nﬁg .
interfekong, Profeiseh PRk HRYIOLERAIT fpHE (R RS OSI0RHE) Hgelycoprotem,
serun]ci: FI%%é‘fﬁ‘s' geyéj eaﬁkﬁig&dl}gﬂc%a%, gdé%{,a&—%tal(ﬂrb eﬁ?); %%—%%Hprotein, among

ottin actor ors V-XII,
manyZ2illéé 08BRIBt SFd1YEDH0L 10 8xX&dlaryh aohesiusivet Mhemieptide component

of the SO AP CopIALE IGRET Gt and BRI r BELChg, Dut ot limited to
. - - 1 ; et P- ' .

chlmgéllc y@rg%eg%s{ t}ﬁg@hﬂugg % %ﬁoﬁ@c? ?%g\%f%m an $8hRMbERbulin, such as IgG, or a

fragnghaofdromyhesogchinphagiAt Fodyman). nbtilhfiirthgr &xemmary peptides,
canti-thr in 1]Jl, inter)leukins, interferons, .

whiclh 5, o4 FIReH v s opHIERS PGB AIveRGPL B EforhapiaRendix 1. The

exemﬁia)‘fﬁ%ﬂtﬂl@§ Brovidda 1@leie MRNiRERIL to ?r@ﬁﬂé’ AsElE@ ol JTIhd oplides with

a-acid glycoprotein, fetuin, a-fetal protein),

whiclf 8R-pyésgobipventiinrean hepragticerh ay swahh they aremgrslimitgng. gfhose of skill
: I [ N I | usi.ve, ..Th '
i BB S Gt A8y BB o o

sourc@nd chimeric proteins, including, but not limted to,
chimeric proteins that include a noiety derived from
n 'érpmeg AP HehR o f ML D ated GF 1R infentfoh RGABE byiRhetRMbr wild-
[Olsﬁmrjlj olgl o%% n, ee.lg.o, FAbn?%g domal nlil nSltoi [l fur h_e? e
type jgeptidpd artheyp ept bamstateipephdeshpmdncadeymeihbdelndyyn inthke art, such as

., Jrethods of the jnvention are set .forth.in. ndi X, 1.~
site-dFRiod EpRamEry, (BOTALeh sop thEpisy ST RifLer O-tinked
An ete@h AW Si@k foeSi8 kiRCdtiatin &t of iR AEdETed 8gatitd the sidd dhhintdTen
present invention can be practiced; as such, they are
asparpgine rdsiduei Ade triprpéide srquendes spagggine-Xpisriae iapd aspargine Ke

aneo SR SRR AT b0 2By Rl fohkebhces
enzy S HPANRANSHIST o daebohgfiatdabesy ofthé AgpatdpuerdidothabarTig, the

synthetic or wld- ifdépe peptides or they can be )
presenga eft atbepeiihrisdsipeniids Gegusacasyin pPohdeRtidheRrcs & polgatial

T T e
ottt e i
hydrorggr L ABAITHE? B PRBTIRRA AL QREEY SERs oa R Rase elifoyed 5-
hydr@éz?ﬁgﬁﬁ@%‘f 3G}ydfko l}%ﬂleﬁﬂﬁ}ﬁﬁﬁﬁ‘@useﬁ'ﬁer e X is any am no

except “proli‘ne, are e recognition sequences for

nz tic a t . ' . t he:
01662240 RS0 Bl NP TRLBLY P4 s
with Bk brdiREed atepeplubReobeaiel tiespresendinvehyegn e bivlegicab
a potential glycosylatiogn site. Oli nk_gd .
struciyrs @ibexthan p pAPHeH(8gs elxsolpids dinidte FRHIREC1RY: coridssgypole cells,

and thStidk): N

[0161] Addition of glycosylation sites to a peptide or other structure is conveniently
accomplished by altering the amino acid sequence such that it contains one or more

glycosylation sites. The addition may be made by mutation or by full chemical synthesis of
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aceyl gal act osam ne, gal actose, mannose, GLcNAc,

gl ucose, fucose or xylose) to a the 25 hydroxy side
w@b@unsxss a hydr oxyami no aci d, preferably seriP@r/ug2004/007931

t hreoni ne, al though 5- hydroxyproline or

5- hyd | ys] . ;
the pSiie; 1108 Pr e PR ped EieEn B sreb i e PR el at the
DNA 1§Vél OpHrtiElA4rBeby WutdinkhEe DN@D@’(@:@Qm\gﬂh@?ep%ﬂb lébbfésél@étéfd‘?:{ses such

of the present invention can ogi cal

that codenscare genmtn@ ¢hat walh tranpap tntel he(desiged arglrw@ldSp il DNA
| 30 and
o PO RSO 01 0o

i de or other struc e s nveni ent
0163 Ol orShraffi mip e dhs wixCosi G A i addd byl ing,
po1yﬁu'aﬁ:buaés W}tirﬁel'cfb%u@&een%dlﬁg h RandIiME 9§p¢i@tdaﬁ Be thdRfatedWRh DNA
ddition may be made by nutation or by full chem cal
shuffhygl pro¢aiods. dEDNAEsh\MﬁhQ@@M 108625 81 RCIsUS28CMPIBFOB1andithetation,

perfogrpgcit)}égnflérﬁle ag 2? of‘% erelafﬁ%a&%ﬁg% zﬁ)lllowepd e; r%as%gm}ély of the

fragtﬂb%fsi b}ﬁélﬂ)cﬂ&in)érdw chaih ?éalcﬁ&l—hla@ﬁ@b@sse 15e6,d. N gSfehen dd elpﬂok dﬁatl Acad.
resel ect ed bases such at codons are gener

Sci. ({%81 W T47-1472A 1L 9949; Plemenar Hdatakest 1063P %23 InG 944); @sd Uqﬁqé)atent
Nos. $505 7%’%3% ’Pﬁ%g?? @?%ﬁgfgé?rﬁﬁ)lﬁg made using met hods

Hown~i’n I'm™an exenpl ary enbodi nent,

| t t
10163 FiRAHEA e TG pER, T EHE dReRE R i beg been
added %@tﬁ'oﬂﬁvﬁﬁﬁ hB?béGﬁ%hl@ﬁ/@cﬂ onk bmbhYsel sl %1&(':(&91 residues, after which

qﬁ)rot ocols. DNA shuffling is a process recursive
a modified figan i ¢opicated tenat l&‘wt @ﬁe of Beselseted alyppsylapddins of the peptide.
The prreésgeg{s'r: %q%flmgﬂ ?%se%uﬁ roa'{ example, %r)ﬁlgrg 9 FIJ%?&%HE? g;s g&%ﬁ%ﬁe th@fnodlﬁed
sugar't@ aGkleotdd |gl}k:©S)ﬂ rre@@&&hatSe el,the@ n@t preSing B RMpepRioO6r is Nof present in a

Acad. 10 Sci. USA 91:10747-10751 (1994); Stemer
desirggarppunt. 3 Fhus3 ggontpicoupbogs mogpedigugar tpatnsptide, tgsselected glycosyl
resials BOBT 38 s ASTeAR 0 Prl 02 Aty SRR 1 LRI
embod@péritile tbycodylastionmstehesa glydxﬂ»epludm aftémmpWOr whthbasnjugation of
the mggl{efgaldrsagzg\é%qch%?qwne 0 P @gagpékgllldreaﬁé%g yCOSé@ élgcsoég&? e. See, for
examgf%a@b N80 the sel ected glycosyl resi dues of the

eptide. 15 The present enbodi nent i s useful, for

[01 6@ X aﬂRélﬁon Y)VP J)if’jangeciﬁbroﬁg?fa% rﬁ&ghysg[?rhgetntt Qlef tﬂ.éogk(to:pggnde 1s

CcosS resi

accorﬁlﬁiishﬁdi eﬁl&rﬂtchélﬁlcallp eptizymaticallys Clemipdleisglytodyiation is preferably
red anou Thus, prior taq coupllng a nodified

brougélu glaqut 0y eép%%lfﬁ ofdtae p@lwee@@rééf@flea giircompound esi due i s
trlﬂugxgﬂie&ﬂﬁés%‘fiﬁohﬁ Lhe OPErPE%LﬁgaI%}f cSﬁ?Xﬁﬁ%' 'Phl?'f e OQ%FR &8Mits in the

n anot her at1on
cleavpgt difenasst of alh sx@gays:@@eptt thelEinking atigae (N dacpiryil giucdsalmiﬂwe)r N-

s o M AL G R
describéd W}Fakm&ﬁﬁ BAZ2 604 ch. QB er BeH ik .@ rzs9r 57 @URYPAndy BABE et al.,

car bohydrat e noi et’i es present on the glycopeptide’is
Anal. Biochem. 118: 131 (1981). Enzymatic cleavage of carbohydrate moieties on

polypeptide variants can be achieved by the use of a variety of endo- and exo-glycosidases as

described by Thotakura et al., Meth. Enzymol. 138: 350 (1987).
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acconpl i shed either chemcally or enzymatically.
Chem cal deglycosylation is preferably brought about
whypooengnastir e of the pol ypepti de variant to thePCDORIO41EH7931
25 trifluoronethanesul fonic acid, or an equival ent
und.. This tr t f

[01 6%]D 2?8%1}110& J&ét&@ﬁiﬁﬁiéxgggl I‘t(IO]t(e:ﬁéIS 1% % é)IlIng % glIl}? A% g191zed method.
Enzyl¥tio Gediviba bisgeamoieicdis fiefetabey ydlﬁ@kd%mg&m@}icatw dfehe

| eaving the peptide intact. Chem cal deglycosylation
methpds sef Eartiy hapaia, stﬂgkpgm@)tmerglgqos@ units fprthe I ugars used in the

T TR e

5,876;98(0)6lopdrsas £5,me8, 654, @aad 6192337pol ypepti de variants can
be achi eved by the use of a vari ety of endo- and

[01663X OEQtI:ﬂéﬁl éﬂ@@lﬁﬁelﬁ ouﬂ@ salsklbedd Blycdhintekdifednetidébut are not
nzyrnol . 350 (1987). 46 WD 2004/ 083258

limitezypy (as)szgmnmwgqforpbmép ehveeryéationadhliterminal glycosyl moieties that
are agceiéﬁo?ss %r ag&c%l%)élfrg 8 3 t(<I) a8in oI%Ié ungragﬁ% ot Ius“:ﬁﬁl%g&i)ﬁ%@

ar -noi e

carbd@d‘yﬁ%@ uph(¥) f?&fﬁuﬁﬂ&?&yﬂ giongs suchaditlidse af bj{mﬂelﬁé (f)Iﬁﬁee hydroxyl groups
ds set forth herein, substltutlng native gly

yl
such gihose phserinpdhienning; dVSIRFAIPEOLNE®) promats residuss 5Tbas those of

phenhlifing RS 0P AR B0 R Bl TREBLED oo, i oy

methadwo51s® Zn?thE fﬂese{lﬂﬂlﬁﬁitloﬁ)emnﬂ)dsamlyedalht\ﬁ(‘)l‘ﬁ”f?’é(MB3quubtisheﬂ($ep. 11,
I I I b
1987, 1 reP e (R BrioR b 41 §1qdawmﬂpp§%§9 365 1981

O gl ycosyl ati on; ilb) term naI r(%l ycos m)l etl es that
[016Fr ehh@*@eqm gnengyt al@w%@%mow ﬁéﬁ’@‘rt igking typ 9F Fore

pept1?§#ﬁ#oﬁgh gqm?{ﬁ%}%b@{ ’Plk(%lgnksnggér &f) ?seo Suggfg LIZI'LQ)E[ <i Qﬁ% may be
selecfeld)frdni e@alghwbh@ifydndgframmsd thais ut(rllibtﬁfes t Pﬁ:fe&alﬁify %hltfﬁ'ﬁ@lnus of the
11nkeI§ I}I%}Hg}gé r;{etﬁ%é t@%%re&%g g;}%IgIrdggp o 1@%5%?3 S raglglsc%%te Eltact glycosyl

linkit tophan; or (h) the am de group of gl utam ne.
' 1%(%8 @Zry nmet hods of use in the present invention are

[01 6§Ie S%péIrnb RQ‘HW‘ %}Jdo %%Q@I(I’FS %B%q%%%(%g ?o Fge’ch%f] gla a

llnkeﬁﬁﬂie@)ﬁla( hoRilys a bhOHdd Witeosduidepobinee titikert the construct conforms
i nvention provides_ a nmethod for |inkjng_ two or

to theyggperad sisuqtire seigharth i thaGargoyrRAYs: AFIII@SCITII%’?thﬁEFI@rtB‘?J?)OIISB'UCI of
the irfe @&I’ tII %sgl{wnosfg% SP%I& gﬁ@%( Iggé{ogﬁs iselect e q).f TRYocus on a PEG

strai n's rdcture
linkePthat mbhlﬁbs/woeglydsbsybgnmupys fof purpeses bf ciknty andtshotldinet be

1nter1?rtptte as glléé & e%H;}? g@fnkﬁf Ig,xg%sc?ﬁu%e Pr? tg\ qugb g%)of the invention.

[0168] In an exenplary method of the invention, two
ModfifRtduPass are |inked together via a 20 |inker noiety
that includes a branched wat er sol ubl e pol yner 1inker.

o160 M aios iR bagt Tesist £ ML R LA Rb §fbted from
modi€ied slgdat Ghicledtidet Ih%tm{t&@ﬂioﬁﬁ'fédlsﬁgérbl dﬁ&nfoﬂﬂiddrsh that are simple
ycosyl I|nk|n e., s+t = . e focus

o]
sacch@ﬁdqs theiare peitties rlufegIr ¥ udpes ier @F@é@teﬂm@nmdy&lmarwww stEucture can
be mI:o%orIﬁIérdIIﬁt%ea coBIug% eacI’tItﬁé/ 1n%II:I10§1II %%aﬁ?,tthg §tructure will be a

monosaccharide, but the present invention is not limited to the use of modified

monosaccharide sugars; oligosaccharides and polysaccharides are useful as well.

47



10

15

20

25

30

interpreted as Iimting the identity of |inker arns of
use in this enbodi nent of the invention. 25 Modified

“KSmgamsn§$169] Modi fi ed gl ycosyl donor speci esPCT/US2004/007931
("nodi fied sugars”) are preferably selected from

nodi fi ed sugar nucl eot acti vat d nodrfr
o17d]cithe oA UHE erpihis SEHbET I  SSaar B LY B i Be R fhemical
mean@ro?a@@fnﬁﬁﬁﬁoﬁ‘ﬁﬁfe%@tth%ﬁy BfUdué’&ﬁg'a\fﬂ&ﬁﬂed Alpur. 0ERd 610rs are

car bohydrat e structure can be incorporated into a )
substitutefl agatyepasitionithatiatiown forghe att@quﬁat ohjthe mvdlfymgrmw@% yet which

. ill be a 30 osacchari.d { the RrES 0

stitl affgvs SR B o Rehon & teets ol SR RRF BUidelt B e
sugarStHgl"i’é}?Bptl@E ' Hp§§1‘é€dﬁﬁaﬁ| e danehtpehatsagiedhaid ﬁ;&ﬁe 8igar, the sialic acid

usef ul "as wel 47 WD 2004/ 083258 PCT/ US2004/ 007931
is sutfsginre) with éherm@rihf}yngr groyp gt pithes tha 9-nesiben ewihe pytgad side chain or at

oo TR P T AT TR
0178} PR gerperdiinncy b %?gstsl'rt Phofr PG Rbbrtotsg e i
utilizé t&iﬂd thé hlo'ch@d' sO¥E th R Sptids. BRerhplast Jughr dfledtides that are used

substrate for the enzyne used to |ligate the nodified 5
in thesmgeam tnyentina ipdheit tedified farnpinsluderwglegtidmonem di- opfFéphosphates

he .su €. Sl al.i
oran B G 4 e PRy B B et
from 9. POBIglycaEide CMIres 1 Patstiey br £ GUP-gledside0rEv@h mdrb@referably, the
gosrtron on the am ne nDI%@é that is nornally
modified sydanneeleqtisleds salpctecatipr. afRY BplacipsedrlPBigglactosamine, UDP-
gluco% {gfrgbo%arﬁf‘neuégﬁp @% (%Igg dsQrb Pos eg:l %’E‘S g?Wﬁ\IeuAc
N—acétb&nﬁ@@ddrd@tw@«ﬁm% arg‘ﬁr sudetides s zém‘ a>ﬁi;$s int thatmethed olthd
10 in the present invention in their nodified form
inventi9B| ude nucl eoti de mono-, di- or triphosphates or

anal ogs thereof. In a preferred enbaodi nent, the
[0172odThe me@w@aalsqmev@ér methodls fayeyaibeseng presdified peptide using a
modlﬁSDiﬁ)gg% 1, ge? %’Ir d §fhf gﬁféﬁ cth8e Slf s oéal"I\IA%dg—s}/a%?sagﬂle WE&’?Q

noditTied sugar nucl

modiiedl Siatiefeifl ivibedeitdoPa Q‘r@iﬁ@ér@ﬁdiase @Et@ﬁé—@@h@ﬁs@ forex2,3-linked
UDP- gl ucose, UDP-qucosanrne GDP- mannose,

sialic@Diel nlyoese, beowpd wi theseanetbpds. or COVP- NeuAc. 15
N-acet yl ami ne derivatives of the sugar nucletides are

[0173]] sk Qihenfsrd)qdnnrbrtte themhdiiedfsugdrds an miyatedongar] dcrizpted modified
The. inventi rovi des. met hods nt hesj

sugarsowhich agp usg éle l% ﬁl&t igveniion:ars ygica % g}ycXSédegs wfncil Bvébeen

syntHgﬁgdlfy' a@t@réﬂﬁb %&thﬁi%ean actiVees RavimeatHie z@@ﬁ’sed?ﬂleﬁnh Ghéehd.
en‘a nodified sialic acid is used, either a

"actnmted Lpa‘rmag@ﬂlei’ a@”ersm these meinties, vallivly arsesagifyodisplaced in enzyme-

regul g FieleOP Tt SR Roh forBibEh U af Ret Byt RS ol o8 re e

See, ﬁiﬂ@ﬁimplé Wbcadld ét\ad} BOC SRIGH YDRAGE ICHheSTRYOAND B 0GY, Vol. 2, Emnst
ars, which are useful in the present I nvention
et al. tE}Lg,

Wby G Yedag: ¥ sinhping (G gimeny. 2980 Kedama@dl - &'rfr@/{edron Lett.
34: 631 @rﬁ%,gﬁuéﬁe%'d“& w2 AL ciahedrd: %%vrrgrg@bﬁw As used

‘activated Teavin oup™ refers to
[0175]hoﬁxar{111?1€s of ac%l'vatmg g1rou1§isr &ea%?rrcg gerups') S&I@d%eifjuor& c%pozrg,rﬁ%omo,

tosylate ester, mesylate ester, triflate ester and the like. Preferred activated leaving groups,
for use in the present invention, are those that do not significantly sterically encumber the

enzymatic transfer of the glycoside to the acceptor. Accordingly, preferred embodiments of
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25 regul at ed nucl eophilic substitution reactions. Mny
activated sugars are known in the art. See, for

wex@apsess Vocadl o et al., I n CARBOHYDRATE CHEMGETRY200MD7931
Bl OLOGY, VoI 2, Ernst et al. Ed., WIley-VCH Verl ag:

od et al .., ,Tetr,ahedron .
st BV e S5 Mo R Bt ERANESIER, i
4 { ) 1K o &by pﬁ ides, a-galactosyl
I
fluoridb) @nfannbs0 Mioridé) o-ghibal Eluestds fo-fures) tﬂabad@si—&yl,osyl fluoride, o~
triflate ester and the |like. Preferred activated

sialy]] fbmdngocg\m@mﬂglucp@ﬁmmxleﬂuqmdph@%a@)élg@ aptpsaaminy biluorideq B-

sl 0 RPB UEBELY H5A BLSTRBBREE iy
o A B AP A i

fluoride miremabstyeafeirad.l ude gl ycosyl fluorides and gl ycosyl
mesylates, with glycosyl fluorides being particularly

[01799r eB¢ Wa@d)f iiArseadod, heydebylansyided d:ehhdj"el flesaredfrgal the fies yhigar by

| uoride, a- nannosyl fluoride gl ucosyl fluoride
first apetylptmeythe susapppdibion feainggs WltthEfBYn‘aée ‘Bbis gengrites the

I I
then‘r{od&ﬁ%ﬂég: y Pka L é g%&%@f&??%ﬁ%lateﬁ (%&%%Qt%% %Xcosgl fluonde (ie.,
the of glytmsyldhlor(dB} nied ineolesd stdt]e adnake, (7. €. 3thg I,Buglymsbll ﬂilcmﬂ?a) tedesired, it

(3-fucosyl fluoride,
can bF PERFELY (OBVRITIAE é@fwt‘gmsé iﬂlﬁﬂr Wlﬁ%l?ﬁ@ i with Her o
genetlaft P‘é (ﬁ‘gé’ﬂcgﬁjoﬁﬁ?@&adﬂl&iﬂe THi YRt 8diafeSs feted with a fluoride salt
preferre By way of illustration, glycosyl
such 4 sibret Hesrideato gorerptedhaghdodyl duptithe Am}elawdghsrcoby fluorides may

e deppB T s R PR LB Sabbapfom. 1
addltféﬂsﬁla§§' ?@'c@sy?ﬂﬁﬂﬁ&es(hfre E&ﬁm@fcﬁ’il@oiv@ﬂal{lém etyl at ed)
gl ycosyl "fluorid ., the a-glycosyl fluoride). If

heo} dparedl tional method

[017% ugr}?%g Cﬁg&@glr@e&w(lhvég acgnbg‘ﬁg eparlﬁéﬁl%s%hven ional methods

knowtndn \ﬂmse |0|ﬁ gkltlhle theeara détr gk anple, slygasy] miesfateiBeanHprepared by
oner, br om

teang g Pir ST Ch ar e OTS oF et Wt o ehlpsidefellowed

hyriSSnaGorStd ¥y tHédet Qupgenerate the gl ycosyl
bycaﬁ%%%c“%g éb,R\ce?y art edvg ycgsl%ﬂg?l &%rl des may 15 be

[017‘7;12?{1 ﬁ?ﬁi?lde)%}i’lﬂ’{gmwg %n‘i théTHog Cf%l & %lr% b bll&%ﬁ@cﬂaﬂde having

an angelnm@&yﬂucﬁllrm oﬁnl aj;ﬁsfemeé embotimtenit,ainle pr ancaé bithe eern{lﬁnomme
QO her acti | ycos derivatives ca be re are

antergag gt S5 i S Mz SRER 46 R T Toataghed t

an ol §ac@ﬁ§nde"_fﬁ(fl ?’%ﬁ%{eﬂnaﬁl HEOSYd, tlf@f‘ﬁigo%c%ﬁarﬁﬁrls BSeful to “amplify”
repared reat ment “of the fully benzyl at ed

the rrlmd[fymgemabtyt eeronhmﬂgo&ahehmg@amtwonjmgmbeéw theipeptidedattaches multiple

coplefﬁ g:fl lgfﬂvﬁgql oﬁ:lg?[g]b‘%tﬁeﬁtlgg ?ft}}etg o at gl.',f.%l?r y g n?}\f/pelcah rc];gnjugate of
the ifRBRGSH £EBRE foréhhﬁ thodth{vithbove ahcbfipABesahi BisRACHRE ks fosulting

having an antennary structure. In a preferred
from grdpedhgre sonjugate oﬁthenmr@ltloﬁ utilieing @n gtiehnasy sgpdure. Many antennary
ant.ennae bhear .t he i f n
e PO B TR Al TR AP0 B B0t i
withdi@vindigtian, ant ennary structure, the oligosacchari de is
useful to "anplify"

[0178] In general, the sugar moiety and the modifying group are linked together through

the use of reactive groups, which are typically transformed by the linking process into a new
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25 the nodifying noiety; each oligosaccharide unit
conjugated to the peptide attaches nmultiple copies of

wo ba4mgatsd yi ng group to the peptide. The generBET/US2004/007931
structure of a typical conjugate of the invention as

set. forth in the draw ng abov enconpasse . :
orgari Fuie el A O I K o Fivg | Y S PP [RgHRal sroup(s) s
locatéPst a‘ﬂ?%bﬁti@ﬁ ohlBe dupdeRbiepn utilizing an antennary

structure. Many antennary saccharide structures are
o177 B0 By S S Bl SR80 i o
that ayensfalin prdvticmigghe preing inveatich sasctnfodthf Y thg egemplarar e

o B B e e e
group 13ta@aéhddeVWhe48c If ADALQB42R 8n BGTit HSAARAL AR A %1fo_r|_ ﬁlgrity of

organi c functional group or unreactive species.
illustsatiga onlyeanct shoeldineh be camsahedyrodinpit $he scoge of the anvedtion. Bhgse of

skill {%ﬁtﬁ% Eulft g(fnl}l %&g}egg‘cqﬁtﬁ%ﬁa&a@%‘#yeé o'é]a%r?s%%e?ﬂ&%iﬁg%sgc%n(%)ifesa%ﬁ'\§§tiec9 tha
derivB®£bdfih @ nSineRsifalodonato BbBsel fpflsingbiflicid & f0exafiPle. For

present invention are set forth. In the exenplaré_S
examgphe odingrous methodsiazg available dordeedifars gelagtase, glucpseeti- as

h ugar._ nucl.eus to i t he i fvi . i .
o gD B0 i PGB S ek it

by arfiRcoMaiddasthbs. f S¥e, ok akirhyle OHfThaliabi et ed.| @liroMednClerared 93 (1999);
shoul d not be construed to limt the scope of the
and Schelsner dn /. ProSdest 65534 (20000 the art will appreciate

that a variety of other sugar noieties can be
[018Q]c t Invant explary eodpilinzant. Abeipintida thed immedidied by gongthedof the

e OB L TR Ty BB S o

cells gRIhABADF®st Slduaaaalidh cAR €LY, TH @ et TN e taAskchitcas@al and
to nane a few sgﬂzsr substrates, which are readily

thus easdaing Ndanddgr Qrlinked ebgeraodaride el Whiskeare fngpmpleiehysialylated.

e Qo B O BB AP g
galactdze adsidaxaian bargyyce FiEGHyteed, glyich PRt platadeortotiatrwise modified with a

_rm@i,fi,ed, y a nethod of the 15 invention is a
modigeq sigheptifide that is produced in prokaryotic cells

e.g., E. coli), eukaryotic  cells including yeast and
[0181(ia nl%at?qhamec?e thesangigo glycogdiol cis freatpd vath the agiivicresies gbmprotected
s T3 21145, RS S L bl et o

corre§ponkitggire@cted Bifn®hdi@ emadeciddndtd dhe adduns inkedidtewith an aldolase to
gl ycopepti de Iackigg a sialic acid and containing a
form pehydrey carbexydete 3s & ompouad @ izeanvedediothe cqrgspondipg GMP

I N T

CMPAHeyio a0 plodiics cbfmpailiiB. Witidarhine idedduved eiatfermatfonaf the glycine
protected amno acid (e.r{g. , glycine) derivative, i
addugidnyilizeadrg alpusaf FEG ek aﬁt@gﬁwabby Fragiipggompound 3 with an

st (EDAANT b DR RAL AL TG E@INHS, PEELCIONHLS,
prodxiihd sy b aespedtivédprpound 2 is converted to the
correspondi ng CWP
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25 derivative by the action of CMP-SA synt het ase,

foll owed by catal ytic hydrogenation of the CW
wa@leoisws2i8/e t 0 produce conpound 3. The ani ne i PCT/OS200€6H7931

via formation of the glycine adduct is utilized as a

| ocus_of PEG or PPG attachnment by reacting conpound 3
Sgh¢me 2n  activated (m) PEG or (m) PPG derivative

(e.g., PEGC(ONHS, PPG C(ONHS), pregucing 14CNg-SAynthetase, CTP

r espeql i velmocalycBONMD 2004/ 083;135 PCE/ US2004/ 1607931
8e "2 @flehc ABhRse ANt het N2 1.

Ci ne—NHS—HE-GH-2emae/ 2° NeuAc
Al dol asé&;°byruvat e HO O O +Na -OFMOC~- N\H O OH
o OHYL NH2 2 NH2 ~N11Nq\|11|\|~ ONO p-P-pp OPYO N

I1+HO(}|ONaO Sm) PEG-CNHS 0 HOHOQH O [}
N"~0

O +N E HO O O +Na§ n-hb HO Ol O OH BWEPN~NH,_CH,
H2N NH p 3 HOOZI'OY\@B 5 NHOOGH2 NH2 |nONO\§_7
whi ch 05 te@m m&gigd_‘jbke NZ HO OH

pol y&rer of > ven? MOAT and BWSP is aﬁm
Werﬁ’\lrﬂ%l @Hpol ynpr. 5 [0182] Tabl i s forth 3
represenfative exanpl es of squhosphat es that

are derivatized with a PEG or* PPG noi ety

the conmpounds of Table 2 are pred&"&8 by tﬁgwp% I\%{COCHZNHZ

in wiéh RSP i€ an GEieRedSEAMRE 'vx)é?e?-safu%ld%cﬁﬁﬁéle&f tBY invention, and

art-recogni zed met hods. See,
BWSP is a branched water-soluble polymer.

[0182] Table 2 sets forth representative examples of sugar monophosphates that are
derivatized with a PEG or PPG moiety. Certain of the compounds of Table 2 are prepared by
the method of Scheme 4. Other derivatives are prepared by art-recognized methods. See, for
example, Keppler et al., Glycobiology 11: 11R (2001); and Charter et al., Glycobiology 10:
1049 (2000)). Other amine reactive PEG and PPG analogues are commercially available, or
they can be prepared by methods readily accessible to those of skill in the art.

Table 2
NH2 NHZ
B |
0
i no Q »&
o—P-0 o) o—P-o0 0
HO OH O‘_iNa HO OH O'+Nm
HO = 0 O *Na HO OH R-O S o) 0 *Na HO OH
RNH—g, © AcNH—, ©
CMP-SA-5-NH-R CMP-NeuAc-9-0O-R
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exanpl e, Keppler et al., dycobiology 11: 11R (2001);

and Charter et al., dycobiology 10: 1049 (2000)).
w@edve/08R88 ne reacti ve PEG and PPG anal ogues arBCT/US2004/007931

commercially available, or 10 they can be prepared by

met hods readily accessilje to those of skill in they,
art. Table 2 NH2 NH2 OINOOINOOPO\" Sn
OP-OHOpHO+15\IaHO O+NI-I HO O O Ng HO A
RO OO Na HO®©H- OH O AcNH OH O CVPeSA-G= ©
CVP- NeuA®- 91O B G1INa 004/ 083258 RCELUS oa/m
NH2 NWWOW HOLONO O PR-Bf: ONHHHEH pH
O +Na \ RfO @HONI—DOO'NaI—D(’.W ~-NH O O' Na HO
OH ROOH OACNH OH O CI\/PNeuACQ NH
CVP- KDN- BMBXRNNHERO | (N ' N N~O ﬁNﬁﬁgﬁH@é’}B‘Na 2
p-P-p O | CHRO CH O 7H00po'+NaHd°OH
ONaHO\lO—IACNH‘pﬂ OOﬂR}PNHI\IeuAC—gﬂ%aF
CI\/PNeu,Q\Q;SHO OIHJ)\III\NI- OONaHOOH
HO o Na HO OH AcNH
AcNH CMP-NeuAc-8-NH-R
CMP-NeuAc-8-O-R " hiHNZ
N LA
| i O'—E‘O ON ©
o———Pso O, HO :NH"R O *Na
HO O-R O *Na HOAE——07/ )0 "Na HO OH
HOAE—07/ )0 *Na HO OH AcNH—,  ©
AcNH—G,, ©
CMP-NeuAc-7-NH-R NH,
CMP-NeuAc-7-O-R 2 (‘%N
(I? (k,g o—-—ﬁ-o ON,J§o
——P~ 1
HO OH i o ONa HO HO :QH o g.i'\,:a
HO g 0 O *Na HO OH ) 0 @ HO OH
AcNH © ACNH—"0 R
OR

CMP-NeuAc-4-O-R CMP-NeuAc-4-NH-R

in which R is a branched water-soluble polymer of the present invention.

[0183] The modified sugar phosphates of use in practicing the present invention can be
substituted in other positions as well as those set forth above. Presently preferred

substitutions of sialic acid are set forth below:

in which X is a linking group, which is preferably selected from —O-, -N(H)-, -S, CHz-, and -
N(R),, in which each R is a member independently selected from R'-R°. The symbols Y, Z,
A and B each represent a group that is selected from the group set forth above for the identity
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OP-OC OJ -P-op No HONHR 0 +Na
o

f
WORNH0€3258OH CMP- NeuAc- 7- NH- R NH2  CMP- NeuAc- 7- BEERUSER4/@7931
I Np OP-pp NO (NOI \N HOOHO o-NHO CH o Na

VHI | NH. Ac
of XN % Zoﬂ/ﬁnﬂlgﬁiié el R it Pt Sy BRY o e the same
or dif?eRRC Mg o %F)SIS 180 @Q%R@Qﬁd/ RBfepRsehil®, i2858Mdhed water-soluble

I nvent’i on The’ nodi f1ed sugar phosphates of use
polymer PAleechitiiehy thehfe symlag erprésantentitiken thatits Heend %o a branched water-

1 sitltuted in other positions as well as those set
solu %P‘? HO&bove. Presently preferred substitutions of
sialic acid are set forth below NH2 O N 2 1 Op O
Cmsgmpkﬁg\@goapl\la R3-B OO +Na HOOH R4A-A O Z-R5 in
which X is a linking group, which is preferably

[01 84ﬁe| gﬁsﬁq’ugﬁ 8fthe Yiodifidd a1f for Bse e meBidds of #2 pRhLinvention

ch each Ri1s a ne i ndependent |y sel ected
mcluﬂemuasnmaﬁ ofﬂmsochgymgagmumo Zsugar tasilup apd cdrnrieg A skabletadduct,

R e B S5 SR AP e corc
bya £€roxor heheYoorder cfos8 Mk goBnte Exleniplete BERSIdhbY congpR@ieFhich

and, therefore, they can be the sane or different.

can bEhleedsiﬂm‘@tja@llfg mogifyinRgroURa teepabaley draip meisies ingludss byt are not
bl ARG ARl GO YR

limited to, bifunctional polys(et y eneglycols) polyamides, polyethers, polyesters and the
like. General approaches for linking carbohydrates to other molecules are known in the
literature. See, for example, Lee et al., Biochemistry 28: 1856 (1989); Bhatia et al., Anal.
Biochem. 178: 408 (1989); Janda et al., J. Am. Chem. Soc. 112: 8886 (1990) and Bednarski et
al., WO 92/18135. In the discussion that follows, the reactive groups are treated as benign on
the sugar moiety of the nascent modified sugar. The focus of the discussion is for clarity of
illustration. Those of skill in the art will éppreciate that the discussion is relevant to reactive

groups on the modifying group as well.

[0185] An exemplary strategy involves incorporation of a protected sulfhydryl onto the
sugar using the heterobifunctional crosslinker SPDP (n-succinimidyl-3-(2-
pyridyldithio)propionate and then deprotecting the sulfhydryl for formation of a disulfide
bond with another sulfhydryl on the modifying group.

[0186] If SPDP detrimentally affects the ability of the modified sugar to act as a
glycosyltransferase substrate, one of an array of other crosslinkers such as 2-iminothiolane or
N-succinimidyl S-acetylthioacetate (SATA) is used to form a disulfide bond. 2- .
iminothiolane reacts with primary amines, instantly incorporating an unprotected sulthydryl
onto the amine-containing molecule. SATA also reacts with primary amines, but
incorporates a protected sulthydryl, which is later deacetaylated using hydroxylamine to
produce a free sulthydryl. In each case, the incorporated sulfhydryl is free to react with other
sulfhydryls or protected sulfhydryl, like SPDP, forming the required disulfide bond.

[0187] The above-described strategy is exemplary, and not limiting, of linkers of use in the

invention. Other crosslinkers are available that can be used in different strategies for
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polymer. Alternatively, these synbols represent a

linker that is bound to a branched water- sol uble
wWologe2ss 5 Cross-1inking G oups [0184] PreparBtT/v52004/007931

t he m)dified sugar for use in the nethods of the

t d h ‘
crossfiigie Hegat B Fopaet Bhoebeaiee o rmanie O G e Ry L
cyste%'l@hrdzﬁle%n& WH‘(@ (Zoﬂhuﬂ)yﬁhylg %?éf&épﬁ@ﬁﬁfp&fr@ﬁ?draﬂd@) react with

gﬂar and fying group can be coup by a zero-
carbobydiateyheiecties fdiefrhacfﬁ sen priewlonsly oxifhzad, byanédrppla@@ﬂte treatment, thus

T

genefaféﬁ'am ddxUtTPOTR aitP TPMPHYink@dudela Zprfldlj?lﬂildnw}ﬁJotected sulfhydryl
pol yé@ yI enegl ycol s), polyainjides, polyethers
grouqo@mty igar, #irttqes belderrotectas it D T4; ﬁ@h@kbwwnﬂy used for

conjuight¥tl, et A BAMAI AL BRucl Dl Q&evegmﬁg&&ﬁ Qre known in

era for ex

[018@ glgﬁésmfs %ngu%@gl O?gggb}‘lsul%he hg{odgfmg & L]ﬁrﬂq'o%ﬁgd sugars, other
crossp@i€ers &111% be 8&&0h4tliAEpoRRn Bl Skinde befweedlcomp¥nts. The

92/ 1813 In the discussion that follows, the reactive

heterojri fungtonal erosslinkesdCMB S EgRa-sralimifebwyiyloxy)wranimige) and
SMchg%cggzll%oﬂﬁ r@)?fnf ecxﬁ %ﬁ&hg]?&?ﬂe?%éﬁ ae?ifct &/ﬂﬁ mar ax%mnes thus

introdikirg a inaletride @fdupWinltd theppiohaite Th ﬁialdﬂih&ia’igréﬁpl sa&i wbsequently
rel evant to reactive groups _on the nodi fe% grou

react Iazéﬂ)vgg]ﬂlydrplb :pg]g]me N]g\elé%wngpy wélgqhaqagw miEQdced By preV10us y
menﬁoﬁ&?&%?srli%kél% ”tfl%ﬁé ﬁo@mﬁi{ &?ﬁl@ ‘{‘hléé’th&fﬁ’o%ﬂet\f’&h(ihé F%%Qnts. If

sugar using et erobi tunctional crosslinker
stenc(hmadi’anmm bet\mamdonﬁoﬁa}ts pycrfejysl with hitlogrisomponera’s factamty or the ability

of thedrﬁg%ﬁg& gyréé)z}r g{g%{an Igrye S l erg%/ﬂ wﬁ%&ai%fyr%sﬁ ulflf%gs gan be used which
introdtieé 'lcfrg 90& %ﬁH@bet{Vgé@&JmﬁJne% [Ra %lﬁde"ﬂ'éﬁtxlﬁﬂléféé Alb86b$ the

the a of the nodified sugar to act as
prev1<glsjl§cmsyﬂ1¢n6d nsdselidees €ahSPDR) e Thaw ¢heoé iszm adwn@ncebf suitable

t.h | t h .
crose e, AT B I Bt T bCEFAED PRRPAE ol fget g has on
optimfaPpéPtRie bHubAtk dBd RRAFiecdZudipredltkighane reacts with

primary amines, instantly incorporating an unprotected

[01891UI AK‘/XHE%{/ of r@a‘%&ﬁcs Lh&seMd B2 iR cr(‘)h{j)%n&ﬁk 8 EtHeBnod?Add Sugar with

| so reacts Wt rimary am nes, I ncor porates a
intranpole¢ et dhemsaal ﬁﬂwysdmi(ls (fommvcdws of drmshnkldg aftagelay bad ewsslinking

proceiien Sendbo s oo UL GPHdt 58 CORT Py s Wb B R gind Choney; D

A, Inf Eﬁﬁh\m& k@D@bB@ r(H%Q:eﬁb@r% hardrRdbertol edB!) ppERIEIUD, Wiley, New York,
sul fhydryl, like S orm ng the required disul fide

1981 bTCD,riEi H[ME&‘I?]Enme)la?iO\%O&@gd% eMagisomelagy Mod. Biol. Rep. 17: 167-

183, ﬁ?ggg]{l %%rhlc d nOtrPéIIéa d Ill egp gy zge:flgregce P f{egeéﬁ otssrlén%hng reagents
are dd¥fvel FRfh Vatiddis fzf:@ﬂ%ﬂﬁth Sﬁdrﬂd -Biingsiohdl a&ﬁhéf@oaﬁﬁﬂl/cﬁ&ﬁﬂ 583sslmk1ng

PCT/ US2004/ 007931 crosslinking the nodif g._gro|
reageflife Z5Epiengld. cryssinidng rspents w@}cl%s}n@sthom Eywlil g iwe @?nnsw
chem{t f’%r%h{)] WHM ﬂg %&o g f-r%}@ﬂm(ﬁ] e{q%l' eﬁt@%ét%}ﬂ iyze formation of

o- proplono y
a disulfide bond belong to this category. Another example is reagents that induce

condensation of a carboxyl and a primary amino group to form an amide bond such as
carbodiimides, ethylchloroformate, Woodward's reagent K (2-ethyl-5-phenylisoxazolium-3'-

sulfonate), and carbonyldiimidazole. In addition to these chemical reagents, the enzyme
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car bohydrate noi eties that have been previously

oxi dized by mld periodate treatnent, thus formng a
whyanaznse bond between the hydrazi de porti on PET/UB®04/007931

crosslinker and the periodate 5 generated al dehydes.

trans %lﬂgﬂpﬁs%%ﬁglﬁ%% :Pg}) d i Cﬁ]ﬂ;@néggrgﬁfera%(\% tElgllnﬁ) 3 ?ml%é gga% te(:“u%ed as zero-
length @RIs O AGH Erkaphrk. hTB-E-EnQ}FlﬁIe tHERz ?Pﬂé&%%r'ré’acﬁ%ﬂﬁat&@fboxamﬁe

conj ugation, such as form ng di sulfide bonds between
groupsmfmmtemﬂmunp @1188}1m[yf re@ndslgst ﬂlﬁ@bél}’bﬁlrﬂm P REIiasy fimQdEroup as

L R O

dissitiRadsteh abyREIV IR FAQEIERLS be Rh@tli@fdii ahenqRuffuydyl, gralidino, indole,
crosslinkers GVBS

ornopwega’msgrﬁm& m dobut yryl oxy) succi ni m de) and SMCC
(succini m dyl 4-(N-mal ei m do-net hyl)cycl ohexane) react
[ duci ng a nal ei m de
L 1ﬁ§k%gd8%ﬁ¥ﬁganqgg%%%%%n?§ﬁ¥ﬁggﬁgle|n1de group can
1. Aminoskapeavd Gyoupseact with sul fhydryls on the other
conmponent, which can be introduced by previously

[0190YE Nt ARG Hefef188 Sbbkigicst, thdWites bkl drgsslisied btetamino-reactive
thi oet her bond between the conponents. If 15 steric

groupsi AdfehH aenysnifias BXxAaNpoMeiBoTPRCENE GFAPS {cliledt her
nyar GRS OREY el laobrs Hbohies Aoy IadiP oAt -
nitrogifep§hdsterk eldehgads, hel udfedyMdhil@idesi nt roduce | ong spacer
arns between conponents and i nclude derivatives of
[019130 NREY estdd€reabi R¥feRMEhNy W@tntth@mﬂa@r(?&sﬂdlmg glomatit) @nino groups
. Thus, there is an abundance sui tabl e
ofa rneqbﬁgql Fyses cempowens Tk inidezslqgroupsefhighdigs apkpayn to compete
sel ect ed. de I
with BN B RO e 0o e e iof ks AP Tadiy e PRbS
hydrc{l%sﬂﬁ’]Th% réatiof inyyobfes I’clﬁgﬁﬂﬁo@hﬂfceatﬂasledf droaminediohyhd &véd carboxyl

nggnents of the nDdlfled sugar with intranmolecul ar
of andVdwPesl 1odPEs 3 FRNS [elensinedls Bkydpxysherdaining b, the positive

d Vol d, F.
oher g e B O B B0, ™ 1672, Veotal 1, R H.. anc

52y o SRS g SRR e

group]sl of tﬂ_e miodifielfRtifar cERpBheIN. . AQQPH%BN&QW ant9R3 imifatdtas eact only
al., Mol. Biol. Rep. 17: 167- 183, 1993, all of

With wIGTY ey nRiGpporaiae atiaekimideips nasleorinbienlly ipperdars ed
I

1nten§1é§g§%|tfé%§%%% ﬁgﬁg %%@{%‘2& & hg%{ }t)ﬁ gg ch £ a5 Yﬁfda% low pH. The new
imidhietal @adti withaddtio kit p simirenthiue grossléadetver amino groups, a case of

Zero-length cro sllnklng reagents incluyde direct
a putgslgane cfeﬂna {RidptreracHag o1 Bilinciionally. Sheericingl prpdugt of

r

U 5 T ) e et i
The fdsitivechiiggof Yhe okigiidhemimxgnpp & therefragaaned.t hat i nduce

condensation of a carboxyl and a primary am no group

[0193]0 fsoEyanates griddeothiobghnates)react widthediniary dmnes of the modified
et hyl chl or of or mat e,  Whodwar d' s r.eagent

sugar EneRoRgnts o BReAtle bedso HReirepetions s ﬁéﬂé’)dfylalﬁﬁdamle’ and
tyrosy P%JB/ O LA Rl b B8 el 0sa2s8

CT. U 20 4
019G AGTRAD PERED brod PR S S0 BB gL B0 A amins of

the aﬁﬁﬁt@rcomponent attack acidic carboxyl groups under slightly alkaline conditions, e.g.
pH 8.5.
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| ength crosslinking reagent. This enzynme catal yzes

acyl transfer reactions at carboxam de groups of
w@emtesnsbound gl ut am nyl residues, usually w PET/ES2004/007931

primary am no group as substrate. Preferred hono- and

oo SETRE A oA, el e SRl ¥

aminé 8ffubb ¥Ed R6siAdHHM0LIS gﬂohﬁé/@ﬂ'ﬁ/lbmﬁ@ﬂ g AlicBRpoh st bes als®@With
nonspecific (Izjroups i. Preferred Specific Sites in

sulﬂlzdrwlsmdunudaz@ eI@le@ﬂnts 1. Ami no-Reactive Groups [0190]
In one preferred enbodi nent, the sites on the

[0196]r os-dNitropticay! @stars afmnne-ra@dcduqav@xyhc agide axssalsolissefull IammO-reactlve
non-limting exa?gﬁ am no- re t|ve grousmcl

groupg. Af{hargh isdergehi rRegiic tNFfS})‘Otéf§¥ye1?1 $roups Sbpear to

C es, acyl hali des, aryla2|des p- nltrophenyl
reaCtgr;o?ergm%I dehydes and sul fonyl chlori des [0191] NHS

[01 9ﬁSt g[d%g{«?e% %hc}pgnaélﬁ{aff&é@hé yeaw \thh E)Hﬁqfa Ry ]pf mgdlﬁed sugar.

Althdugl‘mﬁmlﬂts Scﬁ‘lﬁﬁbasﬁs ﬁaz‘@ﬂn&dgrpou p)Sacﬁbn bf gei ao:hm@ groalp9w1th the
to conmp 5 wth prlrraryﬁtglnsfor

nown q?% (&
aldehw@%s afiflee alé%fq%rghga@%ﬂfév%e 1§ @A HBPdiTHRg thegnedifigd sugar with
stabl@é&ggs‘ﬁ@% fegta gﬁ% ﬁfg@% 'o? 1(2% ?@%@gﬂ%ﬁg c{h‘dﬁ 0?9 RAL H’-ISIC polymers

undergstaeichydration o famany dﬂisatﬁﬁteﬂaﬁdahgdé h@lymers Schiff bases however,
N- hydr oxysucci ni m de. Thus, the positive _char

are stable, WhetgonaZakadi tA @n@th@mipubke hoydt The @qsgzimtume@ég@l% gt oth double
n
bond IR USRI AH I PR EROR5: L0l hoATLs
conceh@mafiomerah ittadkt tha eﬂi-;ﬂebmt dwbie Foraind fdfn aistubtdditheelsaiddition
react only wth primary amnes. Primary anmines attack
pro L}Cfnl dates nucl eophilically to produce an internediate
at breaks down to am dine at high pHor to a new
[0198] mi eeneatigrsul fonylhlorire reaebivith AivarRet of iiesral deq mafliied sugar
comp%ﬂ&ﬁp %t PeraEtQ&{ %uﬁ %ena?mn%) Ej{bﬁl@e Sgﬁlﬁtl%%r 1%4%}@ r?sqﬂtﬂl% Jaas stable
sulfoﬁe&mdélhngagu f unctl onal I y. The principal product of 25
reaction with primary amnes is an amdine that is a

ron base, than the original amne. The positive
2. SM@EEW“’%@”B “gi nal am no group is therefore
tai ned. [0193] I socyanat es (and i saqt hi ocyanat es)

[019% ea@tanmhehpteﬁ%rreﬁrqw}m% the stiesrare pal thygaylreadive gipme. Useful,
non—lﬁﬁ’lllﬁﬁg Qgﬁ{lﬁleg Bf glgfhg;hll%ﬁ 20l 6yd Qx%q?s 1n-gpﬁ'e &nafl&ﬂﬁ&ésoﬁlﬁylvﬂaﬁlaes,

and roup

pyr1dyled1§ulﬁd® ynmﬂﬁépﬂﬂhﬂnﬁdmmcts 30 [0194] Acyl azi des are
al so used as am no-specific reagents in which

[0200)uchRRRpRidel Eearihrofserially kit tBé EllfHydYy] @RsupsTane matiifRdisugar

aci di c carboxyl groups under slightly alkaline
compenems t0 lors stablajthioefiqr Bomls. gihewnalso geps @188125@1 slower rate with

2 "
oo S THFFORSHRIEE TS LR Pt 10
maleiiliéiglop can be considered a sulfhydryl-specific group, since at this pH the reaction

rate of simple thiols is 1000-fold greater than that of the corresponding amine.

[0201] Alkyl halides react with sulfhydryl groups, sulfides, imidazoles, and amino groups.
At neutral to slightly alkaline pH, however, alkyl halides react primarily with sulthydryl

groups to form stable thioether bonds. At higher pH, reaction with amino groups is favored.
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am no groups and tyrosi ne phenolic groups of nodified
sugar conponents, but also with sulfhydryl and

w0 pdod@gnbe groups. [0196] p- Nitrophenyl ester sPOf/USING007931
and di carboxylic acids are also useful am no-reactive

[OZOﬁ- gﬁ}%{gﬁ dgAk&gg g%g p(g L ea&%s %?alt sﬁ:lf gégyfc o%t tovgei‘xr/é/ mixed
dlsulﬁ&‘%&' N reb B DUt dahrdasars Hfériné’s‘i sﬂécﬂﬁ@ilﬁﬂ@ﬁf}&ﬁ@cﬁ@@@ioups

primary am nes of nodified sugar. Al fhough
ns t he

10203 EARBGL R rpREREN T URNTED PR 10 PR L0 R,

gl ut ar al dehyde i s capabl e of nodifying the nodified
3. Cenbgayl-ReattvelResgtu@bl e crosslinks. At pH 6-8, the pH of

typical crosslinking conditions, the cyclic polyners
[0204]ndBY Gotir debydihaint, @arbodiimddenselubR iubotht watat &dll organic solvent,

al dehyde pol ynmers. Schiff bases, hqwever

r e,
are UGS CADANHGHEPR S TBR SRS HAES AT BnEBHRact il fieg g%ﬁagﬁl groups
form n%t s@&(gug tﬁg éﬁﬁttﬂend&)'ﬁg 8o aPARAR a‘}ﬁﬁ¥§ﬁte§hﬂ~%/ & zﬁhﬁﬂ%'lﬁlkage
of t'he Schi f nkage urthernore, amnes a
teach lmealo modifice narbaXylcgrmlpcwmh edrbadikndh e’ anddpleenl. chddmmw;y 20:
bogg t%%5orn1a stabl e M chael addition 15 product.
M56f@ 819SA-omat i ¢ sul fonyl chlorides react with a
variety of sites of the nodified sugar conponents,

ii. Pﬁb%rréﬁﬁ&ﬁsb@& TS B NG oRTinRPgHAQERRs | S the nost
i rpor t ant resultlng in a stable sulfonam de |i nkage.

[020% ?Pdddm/ rtX R risHE s ﬁ%’ ?ﬁ’cpl%agtgze[r%i%%s He reRhBRention
erre e

enbodi nent sites are

contesnplithy e yise oEmmt- speelfgzrreaqtbwe gimph i Jink thersugantp thengodifying group.
exanpl es of sul fhydryl-reactive groups include

[0206180 Eké’ﬁl}%@@ , noal-dpetifieakrdsdemkerspycludtyphotoastildtalcle grouprccompletely
t hi opht hal i m des. [0200] Maleimdes r

inert jp e dadknpibigh aye mwrt@ﬁ éo KAt YRARPYPS &i‘%%‘ﬁmﬁ’ﬂ gf a photon of
apprcgﬂﬁ dé én%%f liﬁ%?is FAORAERb idhend gﬁdﬂ:f&l@gﬂaﬁletﬁblﬁﬁta?@&lected from

react at a nut ower rate wt
precipsorsaf mtraergEngnatmﬂp@oa elatirtpeori pliothdysid &f @r@ﬂp Elagfron-deficient
hi sti di nes, However,

nitrols AELAYICELBEPOR AT F%C‘f gﬁ%%ﬁf@ﬁ? gqf"bﬁmlc | bl Jgetuding N1,
O-H,Ids a?d'bt:b,e A18fich Wee fﬁ%@opzfzﬁésmyﬁ allBi1 0 dc§l derivatives) may

’1000-fol'd greater than that of the corresponding

be enapibyeel, ax[ym@%]s ard Ihayisenlhlalplrdexsed eBlugt reagtivitysd] |afﬁ%d§sl upon photolysis

is be %%ﬁgﬂ-lﬁ é gﬁ??%/&] e}? E ejﬂ% onhc%\;n\t;g F %ry%]tgerfes rap1d1y ring-

expahi@ld @88 deBREbaARbInFRWHiYh Wl o fdbif vild hivdlecphiles, @adaer thén form C-H
form stable thioether bonds. At hi gher pH, reaction

insertipn proémtﬁng¢ vapevitsofavisrides cande ipgezad by dlsspsgence of electron-

TSR R g AR 0 B 2 g s

the abdo¥stebn Hingthubd dﬁﬁylaéﬁie@tor leagdrtwavplengttly [Urdiisatitdted ersylmd}ss have
t he nost specific sul fhydryl -reactjve 0203

roups
an abppipEiph DRIy de $haTapgs ofg o0 80mae vehile D&r%{li% Ykegides
absmfbogléﬁlﬁléﬁv h&htdo%%nd 305 nm. Therefore, hydroxy and n1troarylaz1des are most

preferable since they allow to employ less harmful photolysis conditions for the affinity

component than unsubstituted arylazides.

[0207] In another preferred embodiment, photoactivatable groups are selected from

fluorinated arylazides. The photolysis products of fluorinated arylazides are arylnitrenes, all
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3. Carboxyl -Reactive Residue 5 [0204] |In another

enbodi nent, carbodiim des soluble in both water and
woe@ansRssol vent, are used as carboxyl - react i RET/US2004/007931

reagents. These conpounds react with free carboxyl

groups fornmng a, pseudourea hat can
ofwmudamoéh%maa@éer R rencgnsint G e inriiges CoRRoRd Higption.

I t Y d
win s YLLK BRI OIS s e fameca

o, 51 ARG i B 565 L) oA

residie82BbhXPhEMInRrt8%ntstdeaeratle gapthighey emtss;lﬂﬂnngzyzlﬂlde tixsnzetrglazide
the use of non-specific reactive groups to link the

reagegtiggar to the nodifying group. [0206] Exenplary
non-specific cross-1linkers include photoactlvatable

[02099 duptapthcnﬂpb atieeyt, phofepativaiableraoensras selpatechirgmediazo

compﬁﬁlgi/ B;?l f‘tilgn rglg %’&8{6?1? g? %gtktg:?%);l?ﬁg F%o O&%‘c& él? gTﬁésg%arbenes

unde:28 R HBBYE redefiohPme uidita! i kdreorginedIOsH amam eddtivet doubis bonds
precursors of nitrenes generated_ upon heating

(inclyding apypeticsystenani sksogem| abigackion apd FiiBARON {9 heliabilig ognters to

x% elrrely reactive and can react with a variety of
give GARIBIRNY-" honds including NH, OH, CH and C=C

[021 l?t\pgﬁlayg %re %@Xﬁ%@n@%ﬁ&éé@ga’ca&f%é@s égggectg&]ﬂoﬁcyl
dtazoBgt%l%?c@;I; | Yorix8h@ld, B p-ARRPh&ERL bétw dﬂp—ﬁlfropheﬂy&idiadeﬁyrumareacts
tolysis 20 is better wth NNH and 0O-H than GH

with aimlnd‘sc aiminss ta give dizppiTemic agidanmes @pleddergei Wirgviplepghotolysis to
form \%jégﬁyc%ag Q%B{H&Pg'ggg 8{ ?W e ﬁtofcﬁéﬂrg%ca%'lﬁ_tl%pgotﬁ orfeﬁ@\%ll react like

1bnnﬂﬂ&ﬂﬂ§b§§MEﬁﬁdﬂgﬁﬁﬂbﬁnmgcﬂﬁﬂaﬂylaZIdeS can be

i ncreased by the presence of electron- w thdraw ng
substituents such as nitro or hydroxyl groups in the

iii. HomegifusiionesResgerBuent s push the absorption maxi mum

1. H&Lofﬁﬁ%c@&ta‘?Eﬁosgﬁnl%g]%%&?@gz? pﬁrl‘ﬂﬁﬂf arpaubsti tut ed

azl ave ion“maxi mumin the range

o, ST o O A AR A g v

comlﬂéf&fany Mes’tﬁdecﬂiﬂ the Ehte)thtﬁid (desredicws ﬁﬁsmsslmﬂ(ﬂfgemab&cmrm and@eagents,
all ow to enploy. |less harnful phat

see aé@wﬁl Miao ¥ scapgnts BHea R bIA 4. g Pt%%p%@ﬁfﬁt Spany, Rockford, L
Sigmy %légﬁ’éa'l bl&n%g r@f | B5lidaso . W&lear IpRoRE MBS Eugér%f eR gd

ment, toa |\iat ab groups are sélected from

oS oAl i DA R S
disucéRR 98 3aBatP @S@Zﬁﬁ%&@ﬁ%ﬂ-su&fa@\mm bhtsdsatfgmcbimﬁmdyl)

characteristic reactions of th gr oup, cl udi ? IB
subeitgter(@S).rdisceingnidyl Wtatﬁt%(%T)efhﬁ}lkf?Sélﬁ@wW@ fqHargte @]ﬂ 0-DST), bis-

2- (sug%%gooxygﬂottgl?)égéﬁt ?@é{ gB%@@ES) [ %u[lfdgu@"x‘}ihﬂ&’cfoxy-

groups”’are sel ected from
carb&@[tﬁ@}ﬁﬁl@ﬁﬁﬂﬁne (e8iodBEOCORS) zayl emogigealkia(pentisimidylsuccinate)

(EG%; gﬁh{;l%%élyg(gvg@gl @?}fcrgtntm?dsﬁlfslulcgﬁelttg)g(sx c? lE(E}SS) 51 ‘anobts(sucmmmldyl-
propionate (DSP), and dithiobis(sulfosuccinimidylpropionate (sulfo-DSP). Preferred, non-
limiting examples of homobifunctional imidoesters include dimethyl malonimidate (DMM),
dimethyl succinimidate (DMSC), dimethyl adipimidate (DMA), dimethyl pimelimidate
(DMP), dimethyl suberimidate (DMS), dimethyl-3,3'-oxydipropionimidate (DODP),
dimethyl-3,3'-(methylenedioxy)dipropionimidate (DMDP), dimethyl-,3'"-

58



10

15

20

25

[0209] In another enbodi nent, photoactivatabl e groups

are selected fromdiazo conpounds, which form an
webk@ensnss def i ci ent carbene upon photol ysis. TPEBES2004/007931

carbenes undergo a variety of reactions including

cimBER Ry R P ones Sohg 0t 8- P P

dlprogmmida@t(mm}t)%mh@gﬁlml 3 J@ltﬁl@atsﬁfopldr@rm(ﬂa% @PEP).

carbon i ons. [0210] In’still another enbodinent,
[0213gh OPI%%}éde%r?th@tn%r 1&8/ &% h%ﬁfoﬁffhﬁgloﬁélngthloc?anates include: p-
i azopyr uvat es. ex nple the p-nitrophenyl ester

phen}dﬁn@hlﬂmﬂlrwpmmj(DH@zmM Hvdatsethiasyenes2,2imlishlfenic peidistitbene
DDDgFines to give diazopyruvic acid am des that undergo
( ‘traviol et photolysis to forn1a|dehydes The

hot ol yzed di zopyr uvat ffl conpone
(0214 | Prefebids ngn- g ?’@FPPE?S%%Q Cénoe{lﬁdﬁ%ﬂya’éﬁ%@cﬂlde xylene-
diisoé%?lmﬁ%{‘tgl&ﬁg’ LN %%?lana't ltol é’r@@gbg}%ﬁﬁfe' ﬁp{k%{hl ggats 1.

unct i onal ossl'inkers reactive W th rimary
metha;njdlf;ﬂﬁnﬂhi’elﬁdne@ﬁtdmsswmaw2;b’echtarb@;y—@,Aﬁampbbnﬁéiﬂsooymate, and

of i ne:reactjve cross-linkers are comercially
hexa@%@agpﬁgﬁo?wn? e literature (for reviews of

crosslinking procedures_and_reagents, e.ahove
[021mnrefested mlspw@wmp&%|0é he@oglﬁmqﬂpé?l&éyli?ﬁ]éﬁlﬁsd%@u&e 1,5-

d1ﬂu(§:8 g Hﬂmﬁ%& e o I]j f ”Hllﬂﬁg la,ll%lgn A W*suﬁgne

02144°fgns%ef%ﬁs{nsngm%m%%%@a 8 PRBURRLR B g eseems
inclu@d gﬂ%@ia’it BaloB8@deh (i uee bhikarildylyds uber at e (DSS) ,
bi s(sul fosuccinimdyl) suberate (BS), disuccinimndyl

[0211 arpﬁfe@feﬁ ﬁcBSTﬁntlr%SédéHp@e%lb?%bﬂlloﬂif@ﬂ/dtlohﬁricﬂaﬁhg reagents include
(] f 0- DST)

nitrom(lxkﬂstﬂrwﬁﬂlembamd@rdgbhyl oxy) et hyl sul f one ( BSOCCES),
bi s- 2- (sul fosucci ni m dooxy- carbonyl oxy) et hyl sul f one
[0218]3 uPfeferf88E N tirey dxpinpibas of homobifunctional aromatic sulfonyl chlorides

. ycol bi s(succi nj m_dyl succi nat e et hyl en
mclwgq lglaeapb%(@wlmh@ﬂ?rh@%&a@ﬂwehﬁ’ﬁk{l usltﬂ%clﬁ
di t hi obi s(succi ni m dyl - propionate (DSP) and
[0219i thne&brreé( lscm-hmﬁutgcﬁxranml@;ﬂf pd«bbomi ameng- m@pﬁtﬁ Imgrybifunctional

reagep{%uacce}léci y@n?%ms ad‘g]o t?qgrphcﬁar%t lr;[ll(l):n ho Bﬁﬁ)ﬁstcla gtrar{ates

di met hyl succi ni m date (DWBC) dlnethyl ad|p|n1date

2. HoidWunctlonmt Onydslipkare Resdthatueh R}%/B’btb‘h)dlbmﬂ@wbs
suberi m date (DVS), dinethyl-3, 3" -oxydi propioni‘m date

0220 Dcmm)thesm roperties, and applications of such reagents are described in the
[ Alnet -3p3'p (nethy gﬁedloxy)dlpropgonlnldate DVDP)

hteraw%fmﬂvm@ of smsv@mm%awnﬁm&q@zow@gv@s any of the

i met hyl ene 0 ni .

reaself EFhARERGh A RLER, PRI CHRl 54 CoRisbay Besirdatl Siema

Chenfi€M OR3npaah CBtdLB‘iﬁE; JMb; 3decuiirtFroid] B!, @Iﬂga’ﬂd mR;at e ,
(DTBP) . [0213] Preferred, non-limti ng exanpl es of

(022170 MR 1A Chd o ktideSXhip %b@ﬁ&h@&ﬁhﬂbﬁbﬂﬂ%al&mﬁes include
phenyl enedi | sot hi ocyanat e (DTC, and

blsmztelmldcmevcgm ENEBY.aR0-51,2:phaidens) drselciwide, SENHetre 5
phenyglene?bs)smalelmlde, azophenyldimaleimide, and bis(N-maleimidomethyl)ether.

[0222] Preferred, non-limiting examples of homobifunctional pyridyl disulfides include
1,4-di-3'-(2'-pyridyldithio)propionamidobutane (DPDPB).
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[0214] Preferred, non-limting exanples of

honobi functi onal isocyanates include xyl ene-
walriogogesnat e, t ol uene- 2, 4-di i socyanat e, PCT/US2004/007931
" toluene-2-isocyanat e-4-isot hi ocyanate, 3-

met hoxydi phenyl nmet hane-4, 4' - di i sqQcyanat.e

0223} aneéﬁn@afm myfing cxXampliioh DPaePLSRRg Ay fatides include 2,2
dlcar Wd@é&%ﬁﬁ@%ﬁ&%ﬁe d&-diddd Plx fERkEIsa6 a01|d %z, o/-dibromo-

|n1t|ng exanpl es of honobi functional aryl
p—xylemhlfﬁiac Acil; NAN 'fljl&(bfomerﬁeethyii)bﬂnzylemméﬁ@ (DFDNB), and

iDL HGHOITITE: TG-S LEe 0y DHANGT PURRE SRS

al i phatic al dehyde reagents include glyoxal,
3. HERLBPGCAbHR PreRacandail ah-adsahRtphyde. [0217] Preferred,

non-1imting exanpl es of honobifunctional acyl ating
a@ﬁg UHRs, ahd ABblisPBRESYucE $8:268ts Afe described in the
[02243 car oxilsj'l P{:blpacﬁsj’ ggl Pr ef elzlrcr eda% n(S)n-eI imting
literaexe (fpl Eeievfs df@mblurikmgpnocc@remn‘a%ge@ﬁsmefmw) Some of the

chl ori des | ud i sul f chl d
reagel S RpHURB A R PGP Gt Pl ate eI oo R i, BT fsigma
Chenﬁeﬁddnﬁﬁahyn& EasﬁmMes Mdle@dsh FrbBaiaincaBugend, G0t | ve

honobi functional ~reagents include

ry | tﬂg@&% | i link
[02253 f’xl% ega}r?%lglﬁrlgltﬁ : 8‘1@0‘? Egﬁr%gﬁff?%rﬁfg?%lgbr@mﬁﬁ%t e crosslinker
include 1@1335 (mkﬁd@aﬁieymmmktwuhhulﬁﬂe EéBSSED ydd+N-I(2-@l’tmj|§£aZ1dophenyl)

[ 0220] Synt hes p erties, .and l.i cati ons of such
cystapdngyessrdoxide (]8@@)» H@g“ i fhﬁ@’lsﬂlﬁe{lgﬁgfi‘ﬁrr e (for reviews

of crosslinking procedures and reagents, see above).

ts are comercially avail abl e
. 5 MBﬁnclzg;?cgéfeﬁ %?npcal Conmpany, Rockford, IIl.; Sigma
1. Amrﬂmhv&ﬁwgmﬂzfun@uond&uge,ntsi\mzth a WotidplDiawlfide diiely

Inc., Eugene, OR). 25 [0221] Preferred, non-limting

[02261X aﬂ}d{tﬁéslspbrdp@ﬁibb,l afnur@phmhs ofBdueh ma@eﬁtsmﬂ:desdnbed in the

bi smal ei m dohexane _ N, N - (1, 3-phen
literaijre QY @qvpﬁvsd;eo cwsﬂmlzqg Qroc%gm@fg&g;p&sﬂﬁg %ﬁ ‘Many of the
dpRi&( i tﬁa&ﬁfeltdhﬁ[ 3 Si
reag D B A e (PP T B i Cuis: tgma
Cherﬂﬁoﬂdhirﬁpamyt $tohahispyloi; Md)ledll&lﬂrbbuehm r’fwlgamfe OR).
1,4-di -3 -(2"-pyridyldithio)propi onam dobut ane
[022'(]DPPR@He@ﬁoMtQ%)@&M&&fB@Eth&MOﬁﬂ%&EMS[\@12]2apyrldyl

Preferred, non-|imting_exanples of honobifu c{ 5oEaI
dlsulﬁdckmmqﬁ);pmcﬁggamwgrrg@p@vg NHS ester include N-succinimi

doh t
pyndg cﬁt%f%?fﬁé d)gl ()S(gP?Z gﬁ?ﬁﬁ?ﬂ(f}c@%ﬁ% B?H&ﬁﬁﬁhlo?proplonaml ohexanoate
(LC- SPDP) eﬂﬁ'ﬁsmlcémﬂmdyb@ Bg2-pyridyldithio)propionamidohexanoate (sulfo-

LCS]&I{)]{’)@ Aﬁéé%@&bﬁl%%%&yﬁ%éétﬁﬁgqg oRdydithio)toluene (SMPT), and

e e A S )

Synt hesi s, properties, and applications of such
2. Aﬁzﬁ@gkéﬁcﬁv@H@teMﬁmicb@;dzl iRaagdmes with b dl@deimide Uodaty r evi ews
of crosslinking procedures and reagents, see above).
[OZZIﬁO ”gyﬁ’cﬁeélé" Sropefifd SatdSappli€atAEBEEThabd géni\edd dexlotibed i m the

érce Chem cal Conpany, Rockford, IIl.; Sj
11terature Preferred non-limiting examples of hetero-bifunctional reagents with a ma1e1m1de

moiety and an amino-reactive NHS ester include succinimidyl maleimidylacetate (AMAS),
succinimidyl 3-maleimidylpropionate (BMPS), N- y-maleimidobutyryloxysuccinimide ester

(GMBS)N-y-maleimidobutyryloxysulfo succinimide ester (sulfo-GMBS) succinimidyl 6-
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Chem cal Conpany, St. Louis, M.; Ml ecular Probes,

Inc., Eugene, OR). 10 [0225] Preferred, non-limting
we@nosrss of honobi functi onal phot oacti vat abl ePCT/US2004/007931

crosslinker include

e O ) S S
maleﬁ*r@&@nzo?l[ld WdfoxySlidehiaRicRie ('MB@; | 9nalkihidobenzoyl-N-

Het er oBi Tuncti onal Reagents 1. Am no-Reactive

hydrasyselfesBrdinimite evier (sHEalEdt)s swictnimidybgr(Noypleppisionteityd)-

cyclo't\l/gx %t Ca%arla&éy%gt(ﬂ(&ﬁﬁg?),r i%(sel}]ctcgnn%? lg . %ﬂgldlonmetﬂﬁ%)cyclohexane-

1- carbd))t}eita(suﬂﬁ $M0)C),rﬁ¢t1ﬁw§1d9f 44;15 a&wlmﬁd@phgnpmqedwr(smmaand
reagents, see aboy eagents are

Smfo%ﬁ%ﬂkﬁyal"f’r(p T’éﬁlﬁmlwhéni(lﬁ’”@’rateﬁﬁ‘éf%@@%ém cal Conpany,
Rockf ord, Ill.; Sigm Chem cal Conpany, St. Louis,

zglReé%?}é dé:H%%;r;]df fz&pﬁ?ﬁzé Rg entsEv.gzgf?gl‘?Alk%.}:faliglg%ﬁzy
ot HREEA DRk ARGt il Frtbl il gl e
htera’i(dg%) ll:’)tpgﬁ'réﬂ' ﬁb‘l@-@lhﬁtliéfg léksahrp'ies(cﬁ" heftys-bihthalionhl re) gentpiwih ah alkyl
succi ni m
hahd@ﬁ@lf(tz apd AR alwr@rltemtty)eé%% popRr e dkassinimidyi-(4- spop)

1odoagbjl.1§ )?%H%%?&ﬂeg@h%%)derf%%ﬁcglﬁ%dgl &4e§)gg%c§%}g)a(1‘gn?l?enzoate (sulfo-

SIABI)%BE)B)mMyI 6-(iodoacetyl)aminohexanoate (SIAX), succinimidyl-6-(6-((iodoacetyl)-
su00| | oxycar | - a- et hy yridyldithjo

aming w%xanaﬁ %wuefevwﬁaﬂa@f(%%f hlopebigl-ampind)-

methglz gé’lbhéiééhé"M&k%&%ﬂﬁﬁh@%%é@?@ﬁ&@xs Shbf QCM-'ZI)({lodoacetyl)-

Am no- React rve Het er oBI f unct i onal Reagents” wi
amin@)niilhydeyril clex M- Byrbpg@2@)(SBYdt hesi s, properties, and
appl i cations of such reagents are described in the
[0230] [ tArpaetfefred eﬁfnqﬂe bf £Heteroasifunctivhdl Bepgexnianith es amino-reactive NHS

ero-bjf ional reagents wth a_mnal ei
ester § ol ke deera@ﬁy\}é IREEFCInELY e éﬁ%&mﬁPWH’?ﬁ% (SDBP).

SDBIﬂ'ﬁ'ltﬁ)'dm:&y géﬁgé’%%‘?%%%ﬁ%ﬂés tostgié: Gt c@¥ponent by conjugating its

-mal erm
aming grdmph eThe chabtirityr of tbe(dnbmmomopmdﬁ meierto®@rds primary amine groups

s coneR by e LETRP R (BRI ot B0lF UG T SE1-502

(198£T/ US2004/ 007931 nal ei mi dyl hexanoat e (EMCS),
succi ni m dyl 3-mal ei m dyl benzoate (SVMB), m

[0231:11Sl Fﬁef@rfé‘abf? H%'ltngé@é&ﬁ&g%%ﬂ%f iR B0 rEe SM%ﬁlh an alkyl

elm do enzoy roxysu osu00|n|n1 e ester

halidtﬁ mmhétp anB8) amﬁlmeteaatlvmpemtroplh@b& esdreneieiyaneibie pnitrophenyl
(ﬂﬁﬁgﬁwe 1- carboxyl ate (SMCC), sul fosuccini m dyl

iodoag nmi donet hyl ) cycl ohexane 5 1-carboxyl ate

z(1sulfo S s”_i succi ni m dyl
[0232].- (Pthearwossinlipaesgts 88 lkW‘éﬁl &0 thogpp skilh the art. See, for example,
I I t
Poma.?ésJ u{ (?g %‘cgﬂt%y . 21 .6%,@9%21‘[91‘ %@Hﬁgg g‘érﬁl(l)ég%f‘%% (grt?e og skill in the art to

choodeemgpptapriatet drossrinMingydgehiafor d @aiieulk yphlk288). Synt hesi s,
properties, and applications of such reagents are

des the literature Preferred, non-limting
V. Clé‘ké‘??%ﬂggg%f 'RéPer o- bi functional reagents with an al kyl
alide noiety and an am no-reactive NHS est
[0233] ncjn@@éa Rprdhiss smiRp i}, Higlinker group is provided with a group that can be

cleaved to release the modifying group from the sugar residue. Many cleaveable groups are

known in the art. See, for example, Jung ef al., Biochem. Biophys. Acta 761: 152-162 (1983);
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i odoacet yl ) am nobenzoat e (S| AB)

sul fosucci ni m dyl - (4-i odoacetyl )am nobenzoate (sulfo-
w®koaBps328ticci ni m dyl - 6- (i odoacet yl ) anmi nohexanP&r/852004/007931

(SIAX) succi ni m dyl -6-(6-((i odoacetyl) -

Toshi 3 o) B2 f%@aﬁ(s?ﬁgg(ll%;@gggéf%ﬁlé‘aﬁ%%g al., J. Immunol. 124: 913-920

(1980773]95‘1)&&&1'&)&{5'E&‘;e&aBz%cﬁzen@ZiBbom&L)ﬂ‘gB%ﬁP@ﬂ@@w G BibiCEhem. 261:
and succi ni m dyl - 4( (i odoacet

205- Qalm(h%ij&)eBmmyg kloHeakianynog dﬂﬁowﬁ%l 7($PAY) Mprowala hroad
rangevaf%Le%rgr S,r_hl cl’?tﬁ}lah%p‘%er 0l eéetfrgg)%%llrlgp&la]l)klﬁﬁt%F Elloups is

comméiréiglly dealmaleeﬂro'mlsﬁ ﬂ}tei’sysimwpm ni m dyl
2, 3-di br onopr opi onate (SDBP). SDBP i ntroduces

[0234] nt 218G W18y e 10 8 dtidK Sarl B §188 c@fulsingilght, Ch@ﬁfp&ri n@)éuch as
conjugating its amno groups. The reactivity of t
thiolsdhyxronylpmansi bases, pmpéaty andibgrlds. plommersy, mﬁﬁamrgfeﬂ@égroups are

cleaveéc? \Fivcg: 8&9%1?055%90&% %99}%?2%%! (g gz%%nﬁgé@lugeee[ g]g%l%% V! Biochem.

Bzop}é’)’ s ER&T CBmmOned: 11048 (1991 HX PigeRsd Olkaveable groups comprise a
et er o- bi functi onal rea%ents with an al kyl, _ halide

cleavealilempiciy tvhigh ia sinrntics selestod fipoine gEpRaRprisiing disulfide, ester,
tate (NPl A). 25
S N R e i A e

of skill in the art. See, for exanple, Pomato et al.
TheMétEodd:’atent No. 5,965,106. It is within the abilities
one. of skill in the art to _ choase an ag@{rf rlatg
023, L8 VAN RlsagAYideos Method of PERRHPS 4 Froceialivgrongydisperse

hd RedhBl I?clﬁdé%fc&% ting a PEG
PP T ¢ LRSI s e Mt Bl [R5 ot o
molettiawithanvéle ded®edohelandar waighteb.ga PEG200 wmdatﬂyasthngrq)wlents of

o it el S Thasalo b WG Molarythe et X €, PEG200,
there 8&)’3@5&1 'n%ﬁycﬁﬁ)e?ﬁs@ Blof a2G 162, PE@%@@ 61 WO
004/ 083 58 PCT/ US2004/ 007931 ~ Joshi et al. , J Biol.

Cheat . : éwa;%arl ing et al., J.
hnnuHo. 4: 3-%0 19807 ; i zar et al., Eur. J
Bi ochem 155: 141-147 (1986); Park et al., J. Biol.
Chem 261: 205-210 (1986) i ng et aI oJd-
| munol . 14?5’”"1"@593)1867 Gﬁﬂfw feo ro G
range of cleavabl ey bifunctional (both honD- and
het ero- bi functional) |inker groups is 5 commercially
avai |l abl e fro%éup iersysuch as Pierce. [0234]
Exenpl ary ¢ obietpas can be cl eaved using
light, heat or reagents such as thiols,
. e
G is YEHCRE 18, i D3RP R1E , BG By samplc of
PEG600V@nitien Rsqaneedtvaitbeie bifuactibmal idtivettd PEGRO0 to form a mono-

e S M35t TS e B O LS
corBEAUER AL 28y SRSk Kk U et ofamone-
dispeﬁﬁe&h}lhﬁ/ﬁrdﬁy-mfr@ﬂo produtidg a nomobtisre, PEG L 80beflyprocess of the
1nvent1|gg r1]sa rcé:pleateci1 unti eanrrzlgrllondgpergé)ﬁEG of the desired size is obtained. The
synthesis can be designed such that the molecular weight differences between the starting
material and the product allow for the separation of any unreacted or partially reacted

materials by size exclusion chromatography.

62



10

15

20

25

The Met hods [0235] The invention also provides a
met hod of preparing an essentially nono-di sperse
w@oalosd2son of pol y(ethyl ene gl ycol) nol ecul esPCTTH82004/007931
malt Ihod icncl udes contacting a PEG 15 nolecule with a
wel ] - (ned ol ecul ar weight, e.g., PEQOO with at
Ac“"laéf‘d’s]flg%eréﬁqﬂ‘i‘fél ents of a bi fungti onal activated PEG
that also has a well-defined nol ecul ar weight, e.qg.,

[ozsdgE@mreseummvemj«orpalwpmm@s a metrrsl of PEpRATINE asderyRéveott a
poly(epdenS efepd T e bl B E D o 615 a

| eavi ng group, such as a sulfonate or tresylate ester.
The nopqQ- di spersedsanple of 20 PEGf»@G\gé@ h e
cont&t ed>Wi t i~the eHf unctional alPi vated PEG00 ¢
form a nono- di spef'se PEGL00. Alternatively, the
nono- di sperse PEGS00 can be converted to tlhg
correspondi ng bifunctional derivative and |reacted wth
at |least two equival ents of a nono- disper'se

di - hydr oxy-PEG500,\ produci ng a nono-di sper se PEG 1800.
The [Qrm{@’\t/b’% il{gventi Qncis regga(éd,éﬂﬂi/éﬁ\
m)no-gisper e PEG nff he desired size is obtained/ Jhe
25 synthesis can bé desi gned such that the nol ecul ar
wei ght di RFEY Greiker tast)nvde Actibaicst aigt, itorylations lsalo-de- and

t he prodygloxglationy & QHX beSoabandidaotionvithREGHr@act ed

or part ixghiv¥ideEc), ., witd $hita- Ichiorefoemalelisi on
chr omat ogr aphy. 6}2 %b 2001%/ OSS%hSé?IPCT/ US2004/ 007931
in whidit the andedePBE@nDerindecndayly[roPegint Miegepy Bemnlt toj IVPOR0; &nis 2

mens s Bl S ST SR ERR PP s @t et
heter%ﬁ%@%_lnﬁlblsﬁtu@ed dﬂ(ané'@ﬂtitut&l}@ Glityldinife proteSle@a@lanfine,-or BY

CO0)T ntmn+tm5 a. RY acid or base); b.
activaXotg greup, org., teiflgte, tospletel antlitlemlikeral o- de- hydroxyl ati on,
e.g, HX or SOX2 and reaction with PEG,,; c.

[023ACt RVigkélefted Roin sbstitutedwr tfisubstituted alkyl, substituted or unsubstituted
p- ni tro-phenyl chl orof ormate. in which the | ndgxes m

heteroglliyln suhsa@pe_sﬁwwwweﬁ eybAwbsfed eF wsppyipted pigierocycloalkyl

and S%Qgitgt%) or Bléu%stﬁuted heteroaryl. When R does not include a leaving group for

activating the CH,-O moiety to which it is attached, R' generally is, or includes, a leaving
group.

[0238] In an exemplary embodiment, R is lower alkyl, such as methyl. In another

exemplary embodiment, R’ is substituted alkyl, such a p-nitrophenyl chloroformate.

[0239] Instep a, the starting glycol is contacted with an activated group (R-Y) that reacts
with a hydroxyl moiety of the glycol. Y is generally a leaving group, allowing placement of
R on one of the hydroxyl moieties of the PEG molecule. In step b, the free hydroxyl of the
resulting adduct is activated by its conversion to a group such as a halide, e.g., chloro or
sulfonate ester, e.g., tosylate. The activated PEG species is contacted with another PEG
moiety of the same or different degree of polymerization as the starting PEG ("PEGn"). To
allow its attachment to another species, the RO-PEGn+m) is optionally activated at the free
hydroxyl moiety.
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menber selected from substituted or unsubstituted

al kyl, substituted or unsubstituted 10 heteroal kyl,
waewgset ed or unsubstituted aryl, al kyl am nepPCT/US2004/007931

protected al kylam ne, or an activating group, e.g.,

triflate, | ate an th | i,k 0237 i s select

02441f ol S EbiRe KOG Bt es HETHS Hotgh i iets ik ipetudes o
tdrbi. ediordRbe AW oly (S Rhb biic8D Rigments are linked
reaCtﬁ%su s???gtr Lg; ar)c/)réwsubst [ t?ﬂoed(éo? untgt%s?l t ugtmeeélIS e e
to gethenthroulgly tHeamk k)g'i reac‘avwﬁmgtb@taﬂ gloups vdricluarsdppicallyiragformed by the
1 het er oa% Wen es_.not i ncl ude {Mg]awen% grrg Boct;
inkigEprO3 AP PR HOEE n@é%qpewnf%ac ¥ EFCIE {4 feactive
ﬁmctﬁintaﬁgﬁaﬁ?’(g) R 1095108 ataéﬂyypdsmon% th&6f e Sly(ethyeny | glwol) mmety, but
group 238] In an eéxenpl ary enbodi ment, R is

is predgriabyly,at Qm:h‘f Stqmtllhiyl I'n another exenpl ary

enbodi ment, is substituted al kyl, such a

Conght @fePﬁa}ych,eﬁ'iJ yﬂépmgﬁﬁi é&gag?lob d&p a, the

ng glyco con |vated group

o244} Ko Todriel SEEHR e opigeiba T PR WitolBE b fbodyiifed peptide

usm%i PEpMatdnzyMe O nAfitOthe chEjubMO Prbfefibl theSonéntialins of
EG nDIecuIe In step b, the free hydroxyl of the

the modifiddtdongr sigdt(s), ehzynzals) apdteeerpbyr Hepdd®rive palp@ed sushahat
glycogglt%ﬁsn ;Sngo%ged%stp thalaltcgeep’to[rﬁse g%r%: Pﬁl\gg ? gg %E&lée%t Jng %ﬁs%ussed below,
whil€ g FatH 1ﬁdhél\d:drﬁle>ﬁ ROt RRIylESTera), sleyenérall &pp‘alaﬁbleab other

di fferent degree of polynerization as the starting PEG
glycqsyltusferpse 1Rgctpapsy| | ow | ts attachnent to anot her

speci es, the RO PE IS o?tlonally acti vated at
[0242]h eAfrrugé)er hfahethods o 1@ glycm tyansfzosgy wsyptgsize desired

. PCT{ U 4/ 007931 024
T

Exen?plarr}@@&ﬁcbdé%ré déretibed) %r 1ﬁ§t@ﬂ}tfé W peses91, o af \Weure Appl Chem
p0|%ﬁ t hyl ene glycol) fragments are I'i nked t oget her
65: 765 (93

h apf &) Bt grog. Sa52i0V6: .24 laad Sgrhedgs, whi ch

are typically transforned by the |[|inking process into

[0243] nEhe megfam invehiercisi mmraice@u@uga@mgmlmmtm@sfé@é@ pes.
net i on: oca

comERiepig g e SR Eea By T a e R Gy Sem SR g
sialyRiahsfetaSe MMEd 841 % abyy1dnseigseOn tHoge élﬁb&hﬁients(ﬁsﬁjgliﬁ&feltm one

of Branched ymer - Modi fied Sugars, to Peptides [0241]
enzyrnhethpr@@nymeédmd @gbat@teéraée Iéréfi]‘f%}ﬁ@@dbméd 1 it yeagtieymixture, or

the exé%ner%gt & Sé/ g?art ae g&g % n?ﬁa‘u ?%ggo Baécgﬁrthgge%cuon medium

once EEENEHZ 200 ﬁea@ﬁon %Qohfpﬂbtﬂbﬂhéalrl@d:oﬂ@ﬂ@é By @alﬁdlﬁ:)lng two
enzyme(s) and acceptor peptide(s) are i@lected such
enzyfpia¢ Tegr IS I8 FRAUCBEF 1Braouae ¥esspl PYCT%JH&@ Apimgproyed over

y ! S d dsposal of
pos SRS S, RORSHIR GRS LAY AN, Byl ot o
extrag;ehenalah&bymducwls ecduoedt her gl ycosyl transf erase
reactions. [0242] A nunber of nethods of using

[0244) YEOSHErdshtfodsfent] &k yhiHedibizaddesindetdzyme is a

glycosyliransferase. In another preferred embodiment, one enzyme is an endoglycosidase. In

an additional preferred embodiment, more than two enzymes are used to assemble the
modified glycoprotein of the invention. The enzymes are used to alter a saccharide structure
on the peptide at any point either before or after the addition of the modified sugar to the
peptide.
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15 oligosaccharide structures are known and are
generally applicable to the instant invention.

wez@apsrsy nmet hods are described, for instancepCiMs2004/007931
96/3249 1, Ito et al., Pure Appl. Chem 65: 753

0264238 0o s Rarerh S s RO BAS o5l By

ongnh’e&d: Aitha GAINAcengiklyosyik hitashsd & ﬁna@eptﬁdea ASpitiginbai ¢ﬂ1ﬁe family of
gl ycosyl transferases. For_exanple, one can use

Galwbqnﬁ@mséﬁc@fbeauszé tes iy albAsraoisydo Mhrpeptide (Hassan H, Bennett
|
mr. LR LBl R0S A B Snd QoL 095 ARBP SRS Sl gors'S

Glyc@sfyﬁttbh&ﬁl-@lycmﬁbnqﬂncyn1séDlreomdtb}8SuHs&aEISipeuﬁmtDet of Bolypéptide
ts f r.a second

t he en rea
GalNAS BRI Aas% ?%cfrd Farly and Sigay), oW B Cﬁﬁ@ﬁ%ﬁﬂﬁ@e‘ 'Gappphydrates in
Chenglgt'ri]% nectfegﬁ)‘!'@f i fcgﬁ@ﬁlﬁ&noﬂ BafEBLebe3 90 epnd GalNAc moiety itself

conau two enzymatl c reactions In
can b@é]ﬂ}iliﬂti\@ég]iynoal Binkuayl e\l’wﬁmleb],y the saahbryy residiie iabelt out usmg one

roved, over 25 procedu in which ap internedi
more RS &1 &4 gt CBP R A oo bR o TR e Fageified

sugarBeiiPadRiel ¥eihe HuanSutBlyddkPdHsEs,. | S reduced. [0244] In a
preferred enbodi ment,” each of "the first and second

[024@ n Zﬂlgri%oﬂn%r BmbAinEAS Xﬂxé hRfsk ?ﬁa?é?use' dt AP oL Bftfe Q;Ec? ? r r ed
one enZyne IS an endogl ycosi dase.
endoglgtchsidase aTthglgﬁmdaed istybizdilyre ntutarmpwiech h;aanginmradrtz fmms glycosyl

bondfa %thlfl $ed eraélﬁ ror nbjfg?]tg{y??é]g g]é/ggnda:ﬁé Ig%gqagyﬁcg&e%tg‘lesl Bstltutlon of an
amm§ @@18 héi dideros bd MGtIsRe aOict HGnd SRR SRt P%?)éxﬁﬁﬁlré} when the
her before or after the addition of the nodified
endogluqmaset o et H, ﬁgmwbd@uteﬁzacm 90491083254 typlcally be Asp at position
1.US2004/ 007931 45] .The i nked
130, {0t E@OLoBd 9? RE® EO| ’dPﬁH?l]é Qlefﬁ"ftoﬁ be FIH%’ r?r"ag%“erauy replaced

with S@1eS Ahdide, a0pdreinato? ohitihind. GAalNAc i et y that is
attached to the peptlde Any nenber of the famly of

1
02 Ml ELSEATARIFRY s, Sl ot PN

analoigpusHolthe reysmee reaatiddipf ﬁ)ﬂdndbgmaaselhy@mms stefCoht these of

embades i gyCasyh oS panleghie (2t ot denid SRechar JRa: sgtitride

struct@?e} Noetiks @ﬂ&fv@ﬂgaé% afdEER reddhing procEedstwit R e aﬁﬁﬁﬁ%)of the donor
I'ey- VCH chapter %arboh drates in Chemstry and

mole@ﬂ@tm@(ﬁlcNPac @@xdpﬁ eh éli'tfspr@tclrglal?mk@ei@mple Qméem growpean be a
t tact
halogeTbel Bl fldendb R st 5 SPRe Bir IR I GollE Rbugi g

peptl@fultnoiéﬁy Mg Y0 firtheP E:RbedizeAR, @B G1ONAC OEsidiRIdh tAp @g‘éﬂﬁ}ﬂ dbgor
ycosyl substrate for the enzyne, the nodifie

mole@ug &rm%ﬁ?’@ Berceampls, theeGlshiAcregdie mpy eemsprisam] étcy(azohne

0246] I n anot her enbodi nent, the method nmakes use of

he or nDre exo- or endoglycosidase The gl ycosi dase

[024% yl[&ja%;gﬁe gﬁ]a]?n‘a ‘W&:’ ea%gﬁttﬂg :6139512 Itn c? %{B‘o%cie%cionjugate of

the inGrbMEERS PrekdR i alchﬁa o GiidAes Phesdabytid dthdai oPh paficular enzyme
amno acid resid or an active site acidic am no

variegadegrdingiodhe cor;c@ntr@mmﬁ that eplanc's $idstrate as well as to reaction
conditions such as temperature, time and pH value. Means for determining the catalytic

m01e{

amount for a given enzyme under preselected substrate concentrations and reaction

conditions are well known to those of skill in the art.
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15 endogl ycanase is endo-H, the substituted active
site residues will typically be Asp at position 130,
W@Rw4a832p0si tion. 132 or a conbination thereof PCTE2004/007931
am no aC|ds are generally replaced wth serine,
ut am ne. The nmut

024} SPh RS A0V RRD PranBie bR erited G oA SR BB just above

freezfo@P tdBinpbaturd aﬁ\kzﬁgﬁ e Itn@sttsbﬁsltﬁ@/&fz?me IdeadthicoPrefericie
endoglycanase hydr ol %FIS step. In these 20
tempenaivael raumm aye abeit OgiG/locbpnt %ﬁor%randrm%@;meéereléy gboutz20 °C to about

ire r C ri '
50°C el AR SRR e R S Bkl B
are c@ﬂﬁbtedanaxoélemed thafREatuiRalsBguy Beihpaillcleeer esi due on
the protein. For exanple, the |eaving group can be a

[0256]aI PEERactRChix@Srefid Hﬁfﬂtﬁﬁed foR a QEREd o £ifae h RN fortth&acceptor to
oup is a , Oor a Asn- peptide noiety. In

I"eavi ng

be glycelsylfatﬂdt tglvereberfmaaungﬁm c@sncdweormgam&mwm cemugie can often be

detec; garf%i% ,(ag B}r)]lgréi \%ﬁs!lé %9&‘%&8 Fnogn s Elllglq)el [0 rtrtg n%mlt%jn 24 hours

or 1les¥DTBb of[sRAVBIthé Art @n@ér@tfaﬁd tagthe l’ﬁt@ dFf rabtion Bale elﬁfent Hea number
enzynmes utilized to produce a conjugate of t

of varighle faciesp (ag.cnpyBs epRconialiors épwrfpn@enérﬁa%taccem@r concentration,

tompGAhBLALHERATRIAL) Uhidh RECHESHLR T SNRIIR aCheS

accor concen Ion O at en

1025 ] ot Sesrb imERin SRe b GRT R jllRr St e@%?i@%ﬁ%ﬁ Hodified
peptiddye Aaisad Ybrefh, aR iMktREial Sdalcpcibl@R pesthl eRatUsEeEbout 250 mg,
presel ect ed substrate concentrations and reaction

preferpdhatileashabout 80Gwat1g andvepre Rreforady at legst ahaut|l gramiidinished,
punﬁ?ad co%] g%t%ergf%?a%éﬁ % 1111:> géeg%oqp FOf23 ke Jo ffég & JH?‘( a

ove cess Ts car
comb@rﬂiﬁohal&gl%aéti‘dmrprbdmﬁs ﬁbm\/l&entfcﬁE eémse@ltivelyt ifegate@ spethesisicyeles.
at which the nost sensitive enzyne denatures.

02527" efnahé 8fcussRINRBLAELHEWs, HRNBeentRNGs SRMP1iAddGyith Hation of
[ ig n, CI#mre preferasbly about 2% C tlo abghteé&g %’alono

modified smbq m:;qi n@t@wp tae glysasidetedpentideo dbe gxemplery modified sialic acid is
labeleqo %ﬁ?‘g@t %pgb afocﬁr% 5F lent %ﬁnst 1?1% g}sg%sasao% o tﬂg 0S¢ (?rfejPﬁ(t} Bodified

sialic[d0”bAl glfwsylardtpeptidadiix fotlcturity ommmaaioneﬂdﬁ@ﬁotanﬂaﬁaedotd imply
of time sufficient for the acceptor to

that the ipyeatiands daited fie therppniigehemef these twegﬁiafté@rSc Oe 9 skidl understands
that t ég&i@ L%Eloh tfse%meq}%ﬂill&%?gﬁer a o%é Scﬂin*i’ S. oq%o%l‘f{i&ij%lg%sgﬁ mieties other

ks e anount s usua
than gifiiceacie dMiotddver) tidAdibeussisn istsqublés applithisls €o thie mddifitation of a

t he art underst nd that the rate of reactj [ :
glycog¥lgumiduitt agstsot theriivan PHE ingludiag Pt welaselbls ROiY.T@?fS: therapentic
moicBHZ YiELicReRNiLat i on, donor concentration, acceptor

cohcentratl on, tenperature, solvent vol urre) whi ch
[025%r CARR }Hﬁaﬁ% ach é?nelgee&steﬁ % dlﬁt}lllg' %aéﬁt{v%%%ducﬁ&? of branched

resen Inventron a provi

polyrhétdhllfﬁbﬂllfaﬂ ~catbdhpdipted dmbta muptiaé onglgcdpeptide. PEid mednd uhidizes
used herein, .an industrial scale generally produces at

modified stgarnrontaining 2 gpnchest weisr-selphle polmesssinddp sombugd wigh the
appro%ﬁgterg?éj'c%sﬂ'ir%ﬁ%ﬁpé ¥r FcdsShthhsed MM elcbtiflg T Alcdsyai¥eflse that

will make the desired carbohydrate linkage and utilizing the modified sugar as the donor

substrate, the branched water-soluble polymer can be introduced directly onto the peptide
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15 purified conjugate, preferably after a single
reaction cycle, i.e., the conjugate is not a
W@ 0vbiosi2s8 on t he reaction products from i dentiP&l/psS2004/007931
consecutively iterated synthesis cycles. [0252] In
t he di scussion that, foll the .i nventi on
backhope Aty PHIEIDIPHESIYR ?Jfgaﬁ@m?%?de 19 Pl Sysighyeg tat have
been Afdef thRiEhiiEs to a glycosyl ated peptide. The exenplary
emlwoglflegzélallc acid is labeled with (m) PEG The
foc 486 t@he modified by th
102542 afeplorzfe S BeheRLSRUTR R0 R ACIRENAE (Che modificd by he
methcb(fs cff@]lie presdntt inyvenfior éithes by ahaturallamdcmmng @n’ucptme(mdmd pﬂ&@ed there
t hat the i nventi, on 0

th
reconetamrﬁlga@maﬁla&fva she: e{r\kﬁllpﬂaﬁflﬁﬁe el gy for example,
s BEBLARAS e RSN, BBERGIAS BARIRIFIER, plpl.sGaAc

lactoMRicBlb&s GAlFIEIGIcNARNGEIpAL I ArapGhl 1, K6 AY 8Gal 1 AG]c (lactose), and
di scussion is equal |y applicable to the nDdlflcat|?
other @tceptays ey fo thase ofigkilhinthe At éset higs PeHsgn gppé J. Biol Chem. 253

ot her water-sol ubl e polyners, therapeutic
56175§E%E|et eés, and bi onol ecul es. [0253] An enzymatic

s R e e S L
glycop8ftidets bemdHi HEPRRMLh 80 s@%eﬂ?bf‘ﬁh@ chbEtﬂRl‘é SﬁIEIiJ gfylcﬁpbptldes

sugars contai ning a branc wat er - sol u ty
can ban@lyl@ed; vsibg thedclsimed nnqﬁ]@odsa;ﬁgp@ppmgtr@odlﬂcatmn of the glycosylatlon

pattexgsl %@% %épanégleglg@gm%{] %y :y%% oﬁ%fbl Hggﬁthe ﬁveﬁg&? Sﬁﬂ B]cgustea%

sialyle@rDepyide elaedbdsHoagrhaird sulthble atdegtorhenenfie ﬁibémﬂies tigareptide to
as the donor substrate, the branche mater sol ubl e
inclugrotny saseptonhy Brethads ke iaitheps efskil) inghe arit he pept i de
66 WO 2004/ 083258 PCT/ US2004/ 007931 backbone onto
[0256xi Bt anrexesplay embsdinent tf saagiesyt agseplor ifcaspymilgd gy attaching a

s PR T SR IR TR PP S, o

methéd BR&1Hes ﬁféubzhﬁlgﬁﬁ@f)épﬂﬂett@b@ﬁloﬁﬁIdeWﬁda macﬁdSIEmﬂt&tdthatsnontams a
of the present invention either as a natur

suitate emonitnef asgalagtasytansferase ée.pl Gedd. orpaPl 5) and a suitable

rec nt | c Qr che 4t
galacgncsgg{g.]r@r ge o2 ﬁanaaéchasg gﬁea#sftéon lé a[flgvg%i o] rogééég sﬁ?étgntlally to
comp?é’cﬁﬁ diSalferddNiely, ERlréaztiod @@Mﬁate@aﬂ{eﬁh eI, amount of the”
(31 3GalNAc, |acto-N-tetraose, 31, 3GLcNA

galac@b F@ldIEAﬁ adde@a|Qt13q_r msethedynd asm‘t{llgg a@@@gteeﬂsg@g@@ej acceptor will

CLEPL QL nown to those of skill in the
beapg?’ienf(tg Eoseoz% E%b aéjgn et al., J. Biol. Chem 253:

617- 197 25
02530 i Angtst %a@dgpg% LSRARhAAR R SIASHLIR g
“tnm%%e%ﬁEf indehd1e oPR gﬁﬂd td &:@@sIfeRr ki adtedfor Sotthd sialyirafsferase or
t he’ gl ycopepti de. uch glycopeptldes can be

a mostsatoywmle dneisi mgret dpprapriateresidnestasn s adiediowbtain pepitable

acce;gID Py Cl%&é/%{elf glgc @ogﬂ%ﬁr‘fﬁ?ﬁége@a{g& %ndc%ﬁ%ég@fdﬁ;e%f(ﬂééq for example U.S.

Paterit N62BL7161812Pite Q@eﬂiﬁfbﬂ tHeCattaShlﬁg yhdirEn@irpepidtidast hat
does not include a suitable acceptor; one first

[OZSfﬂDdH B Sk chtMarp @RTbb&endn®, aldartioh ?ﬂfﬂt@@re@iﬂu@f‘s‘l‘@@ﬁ]ﬁ{edb)bnor to the
hods known’to those of ski in the art

add1t1on of the modified sugar. For example a GalNAc-Gal residue is trimmed back to

GalNAc. A modified sugar bearing a water-soluble polymer is conjugated to one or more of

the sugar residues exposed by the “trimming.” In one example, a glycopeptide is “trimmed”
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[0256] In an exenpl ary enbodi nent, the gal actosyl
acceptor is assenbled by attaching a gal actose

WO e@i@8R58 0 an appropriate acceptor |inked to PEEUS2004/007931
peptide, e.g., a GalNAc. The nethod i ncludes

I ncubat i t he tid dified Wwth a reaction
and aﬁ‘f%t?&ﬁ"i“btq R DBSRIGHHES 1 BearplBr S Arngpizd Sad or
glycog%g é‘a.Lnt\)i Q§£c%ﬁﬁ§?m6?et}g eig Gﬁh (G 03 RINEB I o3dty4dnjugated to
|tab e 20 gal act osyl”donor (e.g.
the wmiapsqlabhqtodmndr Tﬂaencrchﬁcd japcharg mapiebiie @ttmheé ﬁ@@@é@eptor site on

.Subst i all efion or tern
the RS G oo i METRR e - 4 pp O SR B, il 7 Gl can e
added e teﬂﬁh@éﬂﬁ@dﬁlﬁéeﬁgﬁldaﬁ added. O her mi‘t hOdS of
assenbling a selecte acchari de acceptor will be
- 4
[02593 pﬁhazl?{hg%g)é%gﬂeﬁr é?ﬁboﬁ%%ﬂg eép ?ﬁa{dlcfelfédﬁf]{c%r {4 bolyeY B added to a
GalNAlclrgméwacmharmmihﬁechmaf ha'vsmg @Balactosamesidne. Alteinetively, an

er an acceptor for the
unmog(ﬁﬂdy(i}% 5?@3%@@06 e feg fg@@\ff{? e\ﬁﬁl "Eh ong or nore
appropriate residues can be added tq obtain.a
(02600 elbyicbn bk pREEPlE R ARG G RGP BRSO 10 & Gal

TeSld‘géj‘%Tng %@ﬁiff’eﬂ%@aﬁm( ?ﬁf ffor exanpl e U.S. Patent No.

are use or the attaching and trinmm ng

02611525 53PS BB R e R o o power o

the maehdidk lsétlfoﬂlfl héfeé. Oghg thednﬁhtgarof tieoinventimpltds possible to “trim back”
GalNAc-Gal residue is trimred back to GalNAc

and birild jup iaesgreoliydiatayesifin gl @bm’@té%llysaé‘lylﬂﬁﬁléedp%ﬁ"vﬁ‘@? {Tlae modified

sugar CORLY %g&%gtottﬁe ifl'of fﬁ%rc“:a‘.rb%deﬁ{Eemﬁfégﬁés sre?ﬁ)‘lﬁilua%%ve or it can be

expose rimmn one ex
1nterrgédi@t© pepidetiehd peptide lcnmmld tiertekMinR® Gﬂﬂﬁ&aﬂﬁﬁydrate
PCT/ US2004/ 007931 and a water-sol ubl e polymer is

[02621d dedhrt @ceﬁgb@axp embbiinigt, hshidactedaideraiutle p@llyﬂleﬁfs added toa
ycopepti glycan via a saccharyl noi et

terml@u Gairre@qmnmp@we&mﬁphf@éts@d%a@ tﬁdbaﬂmm‘r&t% 8Pk¥5raélsferase 1
ne i.fiqe dto

used BOANKE g a8 S[RLC AR A6EBAN s el yg% gdept HAE®
Al ternatively, an unrmdlfl ed saccharyl noiety, e.g.,
S8#dmean be 5 added the term nus of the O Iinked
gl ycan. [0259] In another exegplary enbodi rrent a
branched wat er - sol ubl e (gol ynfmls added., g alyco;(x:aainNAc
residue via a nodified ey ripla{ga)_actose

ugar
residue. Alter nat i vel %g nnodi fi edTGal can be

added to theHbe lresidue. F8260] In yet a
further exwany| ranched wat er-soluble polymar is
added onto a 10 residue using aenwasfresed sijalic

aci d. %9&.1;,?%1@&0@%%@89\78?1 enmbodi nents di scussed above

provide an i1lustration of the power of the netyhods
set forth herein. Using the nethods of the invention,
it is possible to "trimback” and build up a

car bohydrate residue of substasnisalHCPCHENH-BESH I ed
structure. The rmdi(fbic@gte@ugar ég,n be added to the
termni of the carbohydria gl ety as set forth above,
or it can be 15 interned M-e@mstmﬂ;qwgﬁm gwseor e
and the term nus of the carbgydrate.

|
SA-5-NHCOCH,NH-BWSP
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[0262] In an exenplary enbodi nent, the branched
wat er - sol ubl e polymer is added to a termnal Cal

WO e@i@sRsRIsi ng a pol ymer nodified sialic acid. P@rUS2004/007931
appropriate sialyltransferase is used to add a

Gified siali i d : ( _
(02630 et 8 rioh RO S T EINGS SaN h e o IR Rty et onality
i n the sistidackl. q 1Rt

s pregfn iR RN LRy B Ao T e by he
condiGMR 158d o MHCBEhEZ MddBiedsBliP as8id-t6 INHEDEHR. NALBY e covalent

attaclgﬁﬁgﬁ%&% !g@@tpac?%%) %pg@mgsg i? \r/éasn'ﬁ)ovegaalnd ]‘he }gegtide is

conj ug&fyl %%%g@gt?s%%ﬁ as PEGSBPG! Qtlﬁlfﬁigeﬁtié Hhoidie biAEIOws br other

ummari zed 1 n Schenme 4, a masked reactive
agentf (The gentas canjugated torthspeptidefn & keecsficampianes by dts rqgegion with the
sked reactive group.is, preferably unaffected by the
unm PRIy S n%?%@%ﬁgﬁwaf B?¥ied sialic'acyd to
the peptide. After the covalent attachnent of the
§4ed sialic acid to the peptide, the mask is
renoved and the peptide is 5 corgaugated with an agent
such as PEG PPG a therapeutd s noi Xy, Bi onol ecul e or
other agent. The agfft i plgated to t hgapeyHGat®,S-SEt
in a specific oannerl its regetion with the

gn{]msked rea@tél': up on the nodified 0 P residue.
chemm 4,,Gal yNBopLOt ei n N Gal 1~ (. 3
SA-HS by 83]%2 HOL N &y IrSfeééeI : & Gal—SA-5-NHCOCH,S-SEt
EtS~g~NH—0n © - Gal
o}

|
SA-5-NHCOCH,S-SEt
?A-S-NHCOCHQS—PEG

Glycoprotein Gal

1. dithiothreitol
2. PEG-halide or PPG halide

Gal—SA-5-NHCOCH,S-PEG

|Gal
SA-5-NHCOCH,S-PEG

[0264] Any modified sugar can be used with its appropriate glycosyltransferase, depending
on the terminal sugars of the oligosaccharide side chains of the glycopeptide (Table 3). As
discussed above, the terminal sugar of the glycopeptide required for introduction of the
branched water-soluble polymer structure can be introduced naturally during expression or it
can be produced post expression using the appropriate glycosidase(s), glycosyltransferase(s)

or mix of glycosidase(s) and glycosyltransferase(s).
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O'*Na HO HO off Oo0 *Na Ho OH Si al yl transferase
Gal - SA-5- NHCOCH2S-SEt  EtS,SS-YNH OH O i @Gl 0
WG2003/080CH2S- SEt  SA- 5- NHCOCH2S- PEG d ycopr oP€T/nS18a4/007931
1. dithiothreitol QGal-SA-5- NHCOCH2S- PEG 2.
PEG— pal ide or PPG halide Gal SA-5-NHCOCH2S-PEG 10
T[a 4] Any nodified sugar can be used with its
appropriate glycosyltransferase, degending on the

term ns}Qs rs of the ol i gosaccRaVi Bide chains of
the §ilc ide (Table 3). As di ed above, theo
terr%gg ar of the gl ycopept iRdi& ired for NH
intr ctiion gf the brgnéHed wat er Rg@l jubf e p§ ymer o

|
struct urf#tanlbe ihtrodyye® natural Iy durimg—F-o\°
expr essi on or &itia 15+-gad pe produced post @XPr &5%f o
ulsi ng tlhe appgopri ate osi dase(s & ﬁ%ﬁj . %r ativHO OH
gl ycosyipanstakdafts) or m x of €PS] 3
gl ycosyltrgglnsferase(s). 69 WD 2004 osrgzss Akl a8
PCT/ US2004,007931 Table 3 Q R3-Y R R3-Y | X-R
O O ( NFy JZRZ-ZOHRAOO?EY&
3 'Z_
o

D- PR NO1l OP_ OFP p - NoO+al o+ f
/' 0-RgZ 1--( HO OH ¢ he@ OH Mo o
UDP- gal RtAsaii ne-Beri v i ves R4Ao—-ll%\o_g‘o N

= NH, ROy dH@
Y\ o (NH R-Z R3-%
I\%QGlﬁiosagnﬂle-QeriQﬁves

(when A = NH, Ry may be acetyl)

UDP- gal act 0SeddgdT T@fi €y (when A
acetyl) Q X-R Q X Y R3
I

O 0P
RA-A 11 04T NLNHQ RA“AD PLO

O

I i N” “NH,
O—‘"lj\o———li—o o]
O*Na O *Na

AR, HO OH

HO OH Z-R; GDP-fucose-derivatives
Ro-Y

R, Rj~4 = H, Linker-M, M.

M = branched water-soluble peptide

[0265] In an alternative embodiment, the modified sugar is added directly to the peptide
backbone using a glycosyltransferase known to transfer sugar residues to the O-linked
glycosylation site on the peptide backbone. This exemplary embodiment is set forth in
Scheme 5. Exemplary glycosyltransferases useful in practicing the present invention include,
but are not limited to, GalNAc transferases (GalNAc T1-20), GIcNAc transferases,
fucosyltransferases, glucosyltransferases, xylosyltransferases, mannosyltransferases and the
like. Use of this approach allows the direct addition of modified sugars onto peptides that
Jack any carbohydrates or, alternatively, onto existing glycopeptides. In both cases, the
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+ CGa-P +O-QJ O +Na O-+Na 0- 0- Na W HO OH HO OH
UDP- d ucose-deri vati ves UDP-d ucosamn ne-derivatives

W@ ove083258 NH, R4 may be acetyl) O Q X-R A- RACTDUS208M07931
OR-YOIlI 11 NNNHE R-ZNNHOPOP-OO2 OON

addiipo RY RGP e uEREoFF K 3pesT B Py (e pEBridEbaline as efined
by th@%s@k’t@ %ﬁéﬂﬁ(ﬁfy‘ d’fqﬁé ?@éosﬁﬁsf@iﬁf@ @%? ﬁdﬂgla\)/l(ﬁﬁddtﬁ fnaﬁner 49 occurs
durin@moijcalleiRof Rpromm peptitle bickkene wpng\;phemleal 5} dkn array of

seen T OSSR b PG R B Ryt
substxtabfhepéfﬁﬁé k&tRien® hAGRRRENY Sengpropdiaiecaasiyib eidnsfwmas tnto the
to transfer sugar residues to the O-1inked

polypgptymwratl on site on the peptide backbone. This

exenpl ary enbodi nent is set forth in Schene 5.
Sthemb ary gl ycosyl transferases useful in practicing
the gresent invention include, but are not limted to,

c transferases (GalNAc T1-20), GlcNAc

erases, fuco Itriﬁ%ﬁ“éﬁ‘ﬁ@@gme‘“
BPu osYI| bransf er ases, ;

R prr\ansier

ap oachoalfi 08\’531« g
ont\o peptides th ck enVAchptsEs rate
al fernativel y, ofﬁoo §X| sfGa &P&cmptl desml—f RO aaNA -PEG
cases, the 70 WO 2004/083258 PCT/ US2004/ 007931
REf@i tion of the nodified sugar occurs at specific
positions on the peptide backbone as defined by the
substrate specificity of the glycosyltransferase and

[0266[10t In eacﬁ‘ of ﬁlede%?n'ﬂﬁﬂp ShbSfmBfifs YESforth above, one or more additional

chemical or enzymatic modification steps can be utilized following the conjugation of the

modified sugar to the peptide. In an exemplary embodiment, an enzyme (e.g.,
fucosyltransferase) is used to append a glycosyl unit (e.g., fucose) onto the terminal modified
sugar attached to the peptide. In another example, an enzymatic reaction is utilized to “cap”
(e.g., sialylate) sites to which the modified sugar failed to conjugate. Alternatively, a
chemical reaction is utilized to alter the structure of the conjugated modified sugar. For
example, the conjugated modified sugar is reacted with agents that stabilize or destabilize its
linkage with the peptide component to which the modified sugar is attached. In another
example, a component of the modified sugar is deprotected following its conjugation to the
peptide. One of skill will appreciate that there is an array of enzymatic and chemical
procedures that are useful in the methods of the invention at a stage after the modified sugar
is conjugated to the peptide. Further elaboration of the modified sugar-peptide conjugate is

within the scope of the invention.

[0267] In another exemplary embodiment, the glycopeptide is conjugated to 2 targeting
agent, e.g., transferrin (to deliver the peptide across the blood-brain barrier, and to
endosomes), carnitine (to deliver the peptide to muscle cells; see, for example, LeBorgne et
al., Biochem. Pharmacol. 59: 1357-63 (2000), and phosphonates, e.g., bisphosphonate (to

target the peptide to bone and other calciferous tissues; see, for example, Modern Drug
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during nodification of a protein's peptide backbone
usi ng chem cal nmethods. An array of agents can be

w0 ndogo8izséed i nto proteins or glycopeptides thaeCT/a81004/007931
t he glycosyltransferase 5 substrate peptide sequence

Dt AT Shb b o EAE 2o SR B9 S BB s

kill iR : Gy 0 P @ad et
i T AL P G5 OB bt

026885 R4 %ﬂ%@éﬂ?@f %&ffh%ﬁ%e‘é?@%’ﬁﬁf §Rlcgpivgated by any method

d1scu§s>§§ ﬁ'teﬂeﬁf MI (ﬂhﬂlﬁ/ﬂheﬂmnfv& in dhe fror Thosalod vlell voHeppreciats that peptides in
itiona chem cal or t di f.i

additign fio tesesat fPriapvs p%amg fl n@a&f&%ﬁl g%%?'ﬁ F(Bﬁ“albﬁ‘?gllqh? Eplary

peptidEs did {8 Forfitig@he A géxf&l?x peRLER cdp@n(ﬂﬁ% %ﬁﬁ%rﬁj’l ¥wned US

enbodi nent, an e e.g., fucosyltransferase) is
Provisisaal Ha&nﬂﬁpphchtmn@kyé@@% 5@aifled @ctgber f0uetle) onto the

termnal nodified sugar attached to the peptide. In
[0269qm thhﬁrexempmﬁjr embeadiment yinsthigeting agdnit emd ths therapdutie geptode are

couplediy g@ra hréier é@%t% gﬁ%}%@ﬁ@éﬁm% : ﬁ%'? P@’Q‘P%e ﬁi@?@ﬁﬁﬁ% B%H%e or the
targetﬁ%?‘f%hpﬂ ¢ th {hé gﬂkérQn@llegye\ha bR Shtsdt rg%%b‘}fl @mﬁfngt g¥8up according

|f|e sugar exanple,
to a noan}mdngahedwammbrf i lndnsygaplarsembedimedt, Whetlhikagmm%y trighdes a

ili.ze o abi ts Kk th
poly EbAR SRS RO Gl e Ehe ol Rl St g L bl fieBG R fifer
moieRNREINESs at BASBHDond 10 TRIeIHed 94 vztvb gel¥adhs tiRdhedpailticipeptide
eprotected followng its conjugation to the 20

from pfregrigdting Qyeat, dollesking deliydry oA Bisrasniugeis te i targstaddissue oy egion
rr of enzymatic and chem cal procedures that are
Ofthezl%oél?yyul in the nethods of the invention at a stage

L S TR R P
moieSM49 8fterBE Rkl a@t@rlﬁgﬂlg}ﬁ@f&m' ¢h th¥kHepageuti& ﬁlo%%ng pethehit dodgugating the

rnventi on. I'n anot her exenpl ar odi nent, the
theralgetuylc ppptdd tdea tagenm]mgm' eBort exampiea t@é{l@rﬁgeutlga)eg‘g@ﬁan be

s G B T b RS REBY) 5o A58 gt

mo1e€fdﬂaV§§/c6s9ltegrB@[PMtﬁ%1aﬂ1@ ablds(et & deevdtise tiseent).f or exanpl e,
Borghe e

i. Enzymes

1. Glycosyltransferases

[0271] Glycosyltransferases catalyze the addition of activated sugars (donor NDP-sugars),
in a step-wise fashion, to a protein, glycopeptide, lipid or glycolipid or to the non-reducing
end of a growing oligosaccharide. N-linked glycopeptides are synthesized via a transferase
and a lipid-linked oligosaccharide donor Dol-PP-NAG,GlcsMang in an en block transfer
followed by trimming of the core. In this case the nature of the "core" saccharide is
somewhat different from subsequent attachments. A very large number of

glycosyltransferases are known in the art.

[0272] The glycosyltransferase to be used in the present invention may be any as long as it
can utilize the modified sugar as a sugar donor. Examples of such enzymes include Leloir

pathway glycosyltransferase, such as galactosyltransferase, N-acetylglucosaminyltransferase,
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al ., Biochem Pharmacol. 59: 1357-63 (2000), and
phosphonates, e.g., bisphosphonate (to target the

w@eptios2s8 o bone and ot her cal ci ferous ti ssuesPCEHES2004/007931
for exanple, Mdern Drug 71 WO 2004/ 083258

PCT
SR I TN TR B L
xylos§lﬁ9§§erﬁ£e g{dnoh trtaﬂﬁer'éﬁé and@E 1igganpl e, gl ucose,

0%6%21 [|1_é : are al so useful th@o t ar get nuscllz
0274 3 R SR8 L A0 RSB i
glycoSfifr@rsfirae dan®erldned;drdsaattd fidhosy sofirek Mdnywiléned

reci ate that peptide 5 th e
ElycongraTi By ar G SHABIIRPTIVA S SEEBESS SFEr B The WWW

Guidd*E§ %'1 ed@ﬁ kﬁ{e sfePSRL g;%/ﬁ{/\@w%i od QEATEN/Bt bhiRle.htm).

Appen |x a to cop I'ng, commonly owned US
Glyco?ym\ansﬁsmsahmﬁmt it seipgrices and wreleddide 66IRASSSRGOGING ed

Oct ober 10, 200 269 In.an exe Iar
elycopfIEITRLr g P A AT ROFARBL L oS SRR LT o found in
Vanoxfsgdﬂ%hl@%' a"(/'aﬁa‘tﬁe hiakgEs, MylediNg GeBadl, Swessmdi, BVIBL, a@id others.
ast One of the therapeutlc peptlde or the 10

[0274j ar@@;& reﬁx@ﬁe’?z{lse thaf Enb18ydd 18 thd AERodSBE Bk YnwéhBohclude,
yCcosy |ng group” according to a nethod of

but ark et lumvedtd, galacﬂonylaanﬁwesrqu ﬁlwsyémm&rmmgluqohy;ltmankr@ses N-

T VAT N T i e
smlylggxllﬁéﬁ{s és{‘ﬁhﬂﬁﬂﬁ?ltﬁhsf%ﬁ@@st gRBEroRRNMid f@sfdrSses %ﬂa%dﬁdmb Acid

o, releasing t etherapeutlc pepti de from t he
transfbmsgghnch ghgg;emryﬂmnsmaqg Bueitableglycestyltranslersn nghide those

etretedt| 15 of the bod
ObtalTe@é%?ﬂ; P%%%f?séﬁ Rﬁ?‘grryﬁpeghbod?nent © tgeyl n
vo_di stribut
o LRI O St e L1 SR B S ot
screefﬁﬁ% CLobraM (FRQLS mﬁtg SN RSeL KB dgpfopriafesciR SH EAICliREANIuES, b

argeting For exanpl e, the therapeutic
screeﬁﬁgtgeﬂn&nmdforénms f&imm apwdplaamayeliSs onbwmmlkléatm}wtoﬁ ¢hese procedures.

creerﬁg}tggfgf ngﬁ]g dOtgr%g%)%{a{,Dg Srtgg}é létr\gmgo m%ec{r}?cﬁgafie robes
geneﬁd‘é'dq}c{n?Ehe%l?&fs&ﬂ@hé%ﬁsés%h@@@u encd. .Prob&imsbellabeled with a

ycosyl t ransf erases cosyl transferases
detectzhteagrpup sudhgasalcﬂjl,qretsgent(gomg,r jpacive atgar ar 3 ehisiy luminescent group

in ac@%ﬁ gﬂ{lﬁ%iié)wnl Hrg?eél er% %blwu 1(1%5%%91%0{1{11%18{2%&1 dbsays. Inthe

alterrféﬁﬂe %ﬁd«b@ lﬂ@nsf&'és&rgén@ﬁeq@eﬂfeﬁmaygodﬂbltagmbb,}ahmrdfdlm polymerase
ed ycopeptldes are synthesjzed via

chaintresondP G50 pERGT Wish el E Gk BHe e lsobde BT dsingaguced from
t f
e GRS SRR 0 ppaeiel 1aagtss o e ua s,
Pat. N&1&1, 6830008 toDagltibar i de is somewhat different from
subsequent attachnents. A very |arge nunber of

[027?I y‘PH@ gﬂﬁé@hﬁrﬁfe@é‘s@ R dyhdiesizédintost @il raBfofriiAR]th vectors
he gl yCosyltransferase to be used in the presen 5

contaimug M A aneasjisthe g;ycggflqr@ﬁéerg@s epzyme. Vectors are used either to

amplify DNA encoding the glycosyltransferases enzyme and/or to express DNA which

encodes the glycosyltransferases enzyme. An expression vector is a replicable DNA
construct in which a DNA sequence encoding the glycosyltransferases enzyme is operably

linked to suitable control sequences capable of effecting the expression of the
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can utilize the nodified sugar as a sugar donor.
Exanpl es of such enzynes include Leloir pathway

w@hooa 083258 r ansf erase, such as gal act osyl t r ansf PCEES2004/007931
N-acetyl gl ucosam nyl transferase, 72 WO 2004/ 083258

glycoiscng'/aé%?z rg?%%gl%)ﬁgiiba sl,\ll-gf %feyl{qsga act OQ? Iy su%h%gﬁ?cﬁfsgﬁt%%ges will

vary H&lﬁg 'ug&é‘E}ﬁsftﬁfsﬁé‘e@ected)%h%irﬁl{s%fﬁfaﬁbﬂ&ﬁathod chosen. Generally,
cur nyltransferase and the |ike. [0273] For

contrelrszgmlcesslnshxdc hdranswipsipneliesmetet,#toptinya| operator sequence to control

oY A SRR ERRLL AR A A5y AR Seauences
whiclk I:(ﬁﬂﬁﬁi {1 ehYEasy & %ﬁé@t@ﬁ%d&faﬁslkmmhﬁwtmm\haetolrs do not
pol ynucl eoti de sequences. g. The WAWV _Gui de
requlrﬁ)ex@rqml@a cglty@l@y}amsa Al ﬂ’\ah§é’]§eded 1s the ablhty to rephcate in a host,
usual h%}:)tél oes Wansé%é g gg lﬁgg}r;%#)&lga&% gegeégité)n ege g) tgmhtate recognition of
transmhﬁ@t i de sequences encoding gl ycosyl transferases
fromwhich the am no acid sequences can be deduced are
[0278! 8191 JnOéac@ﬂx 4y eMBbiRMS AEDInveAtionAMAizEaD bR kEBIED aﬁgsne Such
i'ncl udi ng ge % Swi ss-Prot, EMBL, and others
glyco[s@lmns]fel@sqsduelyﬁ@ mazfmeé ivpbeediip synthesis %ﬁlwgwé@aﬂﬁes (LOS),
wh1cfx e Hr% g%yglgarntg&eraﬁl q]%g:%} adr?g) %fregg ('gﬂ'gﬁon ep&'lt Fitfed? Rbviews in

MicrbbisRSY hB@nsa‘%raB(QS%)gl Seasszimanifchrdasies ard\ot limited to, the
acetyl gal act osam nyl transf er ases,
proteNS ¢ éheﬂf@ PPRIOBHAA WFI@$ %faé Easdé: and Salmonella typhimurium, which

e RSSO OBISEBR8 g o B L ADRERBARS o o ML
AcceSibrRNbs MNABOID %M 86933NEf eslnsEMBIaAdcession No. S56361 (S
ol i gosaccharyl transferases. Suitable

typhiguyiens)y kigheesylraseresd (Savissarot Aeegssion Nen P39 & ee/phy an B1,2-

s YRR ES ryRA L n A SN0, P P

Accegéﬂm ap 1 SN RESh Bimubim)§ eh@ 80P NA-N-Q¥EayHBeudoEanisgTtaptRrase
NA from appropriatée cells or cell line cultures,

(rfaKngMBi[:xmsmgl YenbfP@39 (Forelr)i é¥hendyrcapliansferaggsefor which amino

acid %215,1%%@ ﬁ)& lg%ww@ g? {hg %’ﬁf %et hesd%d% églg)gé rguc‘ce s o{fﬁB which

have%érhc}%lréc@&[k‘éa 1€ Bl iR mB s d1ESs Jézebg@mﬁp@hmnfm@pm ddie Salmonella
gl ycosyl transferases gene sequence. Probes may be

typhiabietre dalnorilla enidet@deatinia eg%wl@g@ﬂ\lwbadﬂlwﬂé@ew and the
ioactive .atomor a chem | um nescent group

rhi q%ﬁroﬁlcoéoé%ga%'éwws WHELERS or ocedures and used in

0278’ iR e o8 e hesh BT Al e Ao b ottt o
mvolgg C%’ﬁl%ﬂﬁ@ﬁ' > BYudtees Q(fntilﬁﬁg@éﬂtdl-maﬁ&ﬁ@crao@@ J)-BalaC@6§1L3M,4-N-

procedure, wth the PCR oligonucleoti de primers
acet}b@ Bicosantitiglefh1§3- Drga?di:tctslybﬁgl d,@eglybctseaamifthc BSblog grmlp
sequence. See, U. S. 683,195 to I\/UI lis

trisaceharidmequerse, D%actqqyl-omfl @%g@@c@oqyé—%ﬁﬁp-g ucpgsy mchrlp?é(e been
1dent?¢%ﬁld§§%er ]ﬁfég ftl?q['r%lslgo(:sfﬁl atl?o el &%z?sﬁe?n gge %m eo%tg%%nd:ﬁ l ;Jn zngztzdzs

(SChglkaﬁceewl Jriaas Meeases. ¢nzz;zerez43 eSSy, STW@nHSﬁddetﬂmrzgztzdzs and
to |If%/ DNAencodln the glycos Itranferas

N. g@wzlywéa@ﬂpg gneofle t}@)&lﬁz% tr@p@&er@‘;ﬁs apvolyeddrdhy ]iesw of these
struc%%%?a%% b}eé@%ﬁﬁ@éﬁ§mw 2N Bngifihs BERLESSHALY Q&i Pf (Jefini®gs et al.,

Mol. Mzcrobzol 18: 729-740 (1995)) and the N. gonorrhoeae mutant F62 (Gotshlich, J. Exp.
Med. 180: 2181-2190 (1994)). In N. meningitidis, a locus consisting of three genes, /gt4,
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construct in which a DNA sequence encodi ng the
gl ycosyl transferases enzyne is operably linked to

W@ xioakd268 cont r ol sequences capabl e of ef f ect i PQI/UE®04/007931
expression of the 73 WO 2004/ 083258 PCT/ US2004/ 007931

lotB S 5 Eoodar i GO TSSO gy T4 oy Haibiond Ry st three
ofthé*sﬁlggrs%ﬁl 98th- -%E&E&E&eeﬁgnt(mk%ﬁm@émnmmm avRihedt: 19166-

ner a control sequences include a
73 (199@nsRedeptly dmaebnzpm@tmaqmtyaf tlchgrBJami Igtbeeng ypduct was

e ce t. n ranscri
cemcpET St e 2B 5 ik APRSESRE Ol RS ED R e
functRBRUHBRGRIuP ¥, Qf‘BﬁﬂnCﬁé?)lz 2A7hets): @8@7[1@176 Q109h). In N gonorrhoeae,
transcription and translation. Anplification vectors
there dte thatadditamal gmee,ﬂgmawbmbmdds)hd) -GlalNidertd the 3 pdqsmomwétthe terminal
is needed is_ the ability to r

salacisga a1y lecsnBroEray® SHRGHE gt s Sragh fdlscy G Dy Gal to the
lactof eéle%ﬁ%ﬂt AW q Qxfnﬂ(e,atﬁg%%]?'t s 'b%taﬁn ﬁl%qg'?)'léddoé}o antigen structure

ranstorman n an enplary enbodi nent, the
(Gotshiivie (99aY) stuprdal. ). 2asV. aueprlngkiadis, (atsep:armnzlymmnomg lLl ai@ expresses the
. .9l ycosyl transf eras cl ude enz [ nvo
P bIyRa PG5 B30 boO B PR LOBSRE UHRITER el (1995)
. d38gahiVeiaRAGRES @e GROMREQIDeRin USPN
Supnﬁ' %H%ﬁ?%g%@%gS%%l n crlgbl ol ogy 33(3): 1396- 1%0
5 545Lﬂ£39(QoxschEth Gamzy fors i hﬁicudydtrartstﬁftraw@dmdt 3-finguisyldnsferase from

f th f f h
Helcelqre o hiS e PR SRISRAR) CYRTORAT Ehr 2. BHch e 12: 71349-
21356 3?996 ¥ %1 besih rtl‘?é"@feéaé'n?ﬁﬁfeﬁt'i% fe (lﬁ%osyltransferases of

osy ransf erase (see, e. 15" Accessi on
cammsbacma 0598 (3w fcmmgﬁlsleg Eitp: é’@fmﬂ) enriENBs. fikeradea/ CHT Wetf_42.html).
S56361 (S. typhinmuriunm)), a glucosyltransferase

Swi ss-Prot Accession No. P25740 (E. coli), an [31, 2-
a) F‘éﬂoﬁgg”gwf%’f’éﬁgsferase (rfad)(Sw ss- Prot Accessi on No.

and Sw s

[027%%7%1[2%99)5151 erml?q 1)1ts B elycosy tﬁmsfgrase use %}Ile method of th691181\:fle711t1on isa
fucoskltfinReRRE! h&ls&%%%e{éﬁ &b @H@Q'\fvﬁ 'anﬁh%se &f A EEVBE. Exemplary

ccessi on E. coli)
fucogyltyamefeydsts michide reasymesﬁ whlolmramlsufeah'rfncoszdrm GPRs-&tpgemioashydroxy

por S BB 4 0058 Ll BB  D Iy SR8 g o

acceﬁ&gﬁg'ai%%f%k@ﬁh 188 ptds@lshwhlign. pneunoni ae, E. coli,
Sal nonel l a typhi rrurl um Sal nonella enterica, Yersinia

[028@nt £ Qo b SftmeMECAR BBk Hﬁ%ak?soff&%kmnfﬁéﬂ thd GRNACth a

peron of Pseudonohas aerugi nosa A'so suitable
Galp{1e5H 3 Us@1cNA dBA grqupaiaentoligosaeciarida gbyrce&de Suitable fucosyltransferases
| ycosyltransferases that are 25 involved i

for this tedeiidmigelade thet @alB6lo3MGICAIA L1odérod ‘f«lfw&ay@qa%fs@ée (FTII E.C.

t
No. BA 95T SUREH ink sk i Potprizef fipmpmpn mille sce, Palcle, gt b
Carb@%ﬁ&ate&&@ 191 1Pk (189 Peieelsis al 1. Q&ﬂcﬁ‘b&m 2563 éQctféﬂtM@ (1981);
D-gal actosyl -a- 1, 4- D-gal act osyl - I('l D-gl uc

and Mme@heth"lév abeéﬁihemé?nzoﬁﬁé@% WE Y @é@%ﬁa{ﬁé %@&%CB

oncBSARSARES T B 500 RS5O B v e o

(65994 B((1 LAYG NN ABB Yu Ky itttk for 28 thad @1dY - been
2'4'1g6lsﬁor%l%11¥eage—t)gat codZGt he gl ycogyl transferases
chardcherized ed ﬂeébmlb‘li@aﬂiti foay of the GAP@GF>3,8eCENACp-
o(1-3,4)fucosyltransferase has also been characterized (see, Dumas, et al., Bioorg. Med.

Letters 1: 425-428 (1991) and Kukowska-Latallo, et al., Genes and Development 4: 1288-
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structures have been identified fromN neningitidis
i munotypes L3 and L1 (Jennings et al., Mol.

wob@roki2es . 18: 729-740 (1995)) and the N gonPCT/HSBaL007931
mutant F62 (Gotshlich, J. Exp. Med. 180: 2181-2190

1303 {13000), GuhRexeIpiaRy (A BeD TS AN BRI 007931
fucospg%aglsfr&gge @cﬁqgglﬂt@gg@;ﬁb ?ﬁ)tﬁ%rgétli/&ﬁéé@yk{tﬁﬁ%%ﬁ bBSErRABUIBS the

or a ast three of the sugars
methdds deb@ibed it Mdllicwee; etaladse JcBwicherg i at chuk6 £1994) ot US. Patent

Biol. Chem 271: 19166- 73 (1996)). cent|. he

No. Skl (CETBERE Fieronfo REteh Boam P R egerd Fitcagige an

m}q@& ; ) ficge. the first direct evidence

enz or ?ﬁ%ﬁ?ﬁg%%rggggﬁn%@fosyltransfer ase 5 function
(Wakarchuk et al., J. Biol. Chem 271(45): 28271-276

b) Geluees)lyandferapes gonorrhoeae, there are two additional
genes, | gtD which adds (3-D-GalNAc to the 3 position

[0281f Hhother gionglof eodbdintansss thefglydosyliransferase ivdogadactesytiansferase.

it B o e e
see, et(gTSB%%’o%gg% gg)r ?#cpzﬁﬁ%?d BER, 34:bYst 4083\ At Bhthhihbto er al. Nature

meningitidis, ‘a separate
345: DIOVDIR(1PPS), bdviak §Ged3 kg 04389, Idmassd & dPk JhBiobChgnodpd: 14290-

anti gen and s been to carry,.an [ eneq . .
14297 GKH5T ngange ?@Fqﬁ’aﬂ@@@%@k%m ¢ 9., PReg DL A8 sci. Usa s6:
r 0gGi SEN®SMReRdt® 41: 101-105
e e A v

(1999)., Anbthensybblears] galastesydinahstirgsd-i$ thebwhichriamybbied dwsynthesis of
e b EAA PE VAsg TS bR R 4 1
(199(83(&%%&@ Al affglﬁhéf%ﬁexhplaw RIS RRins B8 b8 Gl a1t he

) al COLT
ycosyltrans ases o 15§Carrpyl obacterjejuni (see,

or ,exanpl . . .
028310t AR AR for o e mpgthods ghihs PR B9 my . o)
galackdsgRaMbAFRES i @Siasiull 26P¢x hipls BTe2 & MId{LIEN?s, syAthetase) and EC
| ycosyl transferase used in the nethod_qf the

2.4.1 i92|2\;(l;qqtoisg ayrtketase) {W@MQ’AW@ eb&le Eur. J. Bioche.m. 1 82.’, :211-217
(1985?,&1%%3% @ﬁfe?af‘sf%%c&%ﬁ tég@ﬁéyg %) b&%ﬁn.ﬁf 575 6547-'66%213 4’8@%, murine

ary”  fucosy erases | ncl'udé enzy
(Nakihiveher bl 80 Fiedhehr. 104:0165 - fE3DEER-o wetizs B.C. 24Hy3k andythe

cerar e B RSN oror: (FGes ot 4 8Lt s PP e 242
| Of ' ' ' 0] |
1o99h ot St Ted Sl BB R R B LA R e

galadidi§1tfansfiAGed (Fromn e GaIScBLdsaedhdvpis) cdlpoluBe, Ghiapell et al.,avol. Biol. Cell
ol i gosacchari de glycoside. Suitable
5: 510eR284Y99hnsf erases for this reaction include the

Gl p(1-->3,4)d cNAc(31-a(l -+3,4)fucosyl transferase

25 No. 2.4.1.65), which was first
2 Sl%ﬂtwé»ég %ﬁ%ed fromhuman mlk (see, Palcic, et al.,

o SR b ALy Rl g
reco%iinant%%ﬂz aréd re%&ﬁiﬂsmﬁﬁ?re? GB&F &Q&ﬁti?ﬂ. o6dl)s) thalll’:p_"#?l\i/m I;r_ci_ci/ombinant
-> cNAc(3- afucosyltransferases, \ :
sialyFyBprages ‘ZYﬂl %lﬁ@pﬂgéu%cf/ﬁ-ﬁ%léﬁa%?% Sthich 19 Iﬂﬂf’fhlc aciel gonogfor
sialyﬁfa%sigeralggg. 'E 14 o si%{d?rhﬁ%gt)a&%gléaﬁ GfelsuitD S ENRRIA the present

ucosyltransterase, has al so
invention include ST3Gal III (e.g., a rat or human ST3Gal III), ST3Gal IV, ST3Gal L, ST6Gal

I, ST3Gal V, ST6Gal II, ST6GalNAc I, ST6GalNAc II, and ST6GalNAc III (the
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Gl (3(1-*3,4) A cNAc[3- a(l-.3,4)fucosyltransferase
whaw4a8868 been characteri zed (see, Dunms, et aPCT/US2004/007931

Bi oorg Med. Letters 1: 425-428 (1991) and

s TSRS Boin SRS BYBh P oty v

xiv (]§ 890)An e %&P’%@ %ﬁ&ﬂraﬁéﬁﬁ%ﬁ?&rﬂﬂ&f) QE &g@ 28)sidMglkrdfiFerase (EC

or “exanpl e ucosyl transf erase
2.4.92 6\ ridnsba} siakoagidnd the rfonereetgdlmg ﬁenmnah@almi ac@alﬁletﬁ(&ig idisaccharide

or gl}gpgtgggﬁgemi}ggo Celli @%?1 %Iet( bé]zo&/%hlg}ngggéa’tlgﬁl(%% \%lémstem etal,

J. Bzd? Chdn 529, 1§§45‘ 9@5}%&1@0&1 4529 7t BioPTOBHE 86 21011 (1992). Another
cosyltransterase w | also include an 5 enzymatic

exemPasy am3tsiﬁ1y131;amﬂeme EQQG. W)ftmne&es sialix)acid to the non—reducmg

Gal act osyl transferases [0281] I.n anot her p
termigpltferliorihin disacehasidg| oy @beppids. SeefReansk et al., g(gg ol C}o em. 254: 4444

S I
(197%%}(161 iflg F%{z%s zzgégzgeﬁnmé@gﬂ 1999). Further exemplary enzymes
inclu@@G@DBQWGQMG tiez, aSﬁsymﬁs@radac(Seez K@rdsawar; al. Fae. J. Biochem.
e.g., Dabkowski et al., Transplant Proc. 25:2921
219: é’igéé (B9@)vanamoto et al. Nature 10 345: 229-233
(1990), bovine (Gel Bank j04989, Jozi asse et al
[02843i oPrefemim fop glycosydarBn-of taolydraigg of Blycensptides t@eéwbémnsferase

will GSbIE s s 595 seid i thersraiened Bl ARG Widnol¥ontiflon

penufiimate &é&iﬁyﬁ&%ﬁéﬂﬂﬂﬁg t}ﬂe]tem;l-l%:l sifl ac{dL&P Ry s1a‘?§l@ieﬁ%rbohydrate

sul tabl'e al actosyltransferase is that which is
struciumsdlsweal“abln%ynt hesis of the bI ood group B antigen
(EC 2.4.1.37, Yamanoto et al. . Biol. Chem 265:

R AL CINTI MEMEY ST e

sui Lghlkgtf or use in the nethods of the invention are
(3(1 4) galactosyltransferases  which include_ faor

sy £ 2| S0 (Lec\e apielgupnard 5 | wur
T ToTC—oy it ncTootT ooV T (U ygyustdal O CI.
ST6ca11 Eur. J. BiMemimatian183: 2! LNeaAa’Iz ,6GEB3 AGICNAcHTAN 1
(vasr+—et—at——Brochemm—Bropf Res. Commun. 157
ST3GSBHL 663 (1988) Mampatiape 20 (r@kafzdimG@lﬁlalGICNAc- 1

Bi ochem 104: [ 165- 168 (1988) ) NeascipIGhlpas GECA -

24138 and e Teram de gat actosyl transf er ase ( EC

ST3GRI IV 1 45, St ahMtmalen | J. Nbdieosel2 JGRES 4GENAP34. 24 |
(1994)) O hefr sui tabI e gal a¢Nes)bRBGnESGISHAC-

rmctude—for uxa ar, 2 garactos |transrerases
ST6GatHom e. g., St @R har ony ¢ dsupelfsSalPEiseNt et all

sl 7o 2] B s, (mihscilithioy, | 2

L lnventigp—Col
1) si @poahes s diededmgiagy

ot her type pfy g,leyg ;ga,rgtrand { yMaeful in 3
ST3G%E reconbi nant gg,g;y? ecénd reg\ﬁulgglg 3%%1[?@% of the

ak s §§ 8 CMP-si alic acid,

2) whYehaingtoge! &f.af. iBoclernd 13684 K18K19%al yI t r ansf er ases.

3) Ex@itpires af Jshial. \iHemaddt-@83gb282Hefl980)k suitable for
use in the present

[0285] An example of a sialyltransferase that is useful in the claimed methods is ST3Gal

I11, which is also referred to as a(2,3)sialyltransferase (EC 2.4.99.6). This enzyme catalyzes
the transfer of sialic acid to the Gal of a Galp1,3GlcNAc or GalB1,4GlcNAc glycoside (see,
e.g., Wen et al.,, J. Biol. Chem. 267: 21011 (1992); Van den Eijnden ez al., J. Biol. Chem.
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30 invention include ST3Gl Ill (e.g., a rat or human
ST3Gl II1), ST3Gal IV, ST3&Gl |, ST6Gl1l |, ST3Gl Vv,
WEIe@ad32k8 , ST6GA1INAc |, ST6GalNAc |1, and STEEEI/NSN04/007931

11 (the 76 WO 2004/ 083258 PCT/ US2004/ 007931

erase n re u ed her.ei
256: é@cépg ap 1s-[r§mqns1§[re fér s1af é ag;rasag%}n%rn%edgj gysacchandes in
glyco?) ) The £1iE %S RAREIR 3 Gl Wlﬁﬂ t}é ForAAGbe bAGsE o-linkage between
erred to as a(2,3)sialyltransferase (EC 2.4.99.6)

the two savsharidss sBanqhug (alml@gc)daebﬁ@enrtbﬁ sgcebiaride ds babwaemie 2cpgsition of

NeuAtpeqpadéEah ([fgﬁmg{l 05& al%% n 1cu]%1 enz?r['rfg%x %%iéogﬁ?q g@% rat/#er

(WeiNkbinsh 81,1, SolaChem. 559: Bils. (13®);Ahe Rinfan dBRAS(SaIRB2) al. (1993)
and Wn et al Bi ol e . 21011

B G OR  A ealaeh Pea o CEBA L g L. 269: 1394
4, 99. t
ot PRt ERLA o Dt 301t 2 DR ks
knowne &dcilftktirgl praliuctioh oBltlﬁ!; enfoREIDY rEEéknbméﬂtéhxpfetﬁaﬁ) Immnpreferred
Gllespie et al Biol. Chem 267: Jf 4 (1992).
embogifneiethe cledmpd allalylaéx%yﬂﬁ‘ééodSMElawes a? 1, 4-d CNAC

a-2,6 sialyltransferase (See, Kurosawa et al. Eur.
[0286; o@ﬂ@nﬁxmplamgs1alsm@n§gmsqs1c§9@ yn the ppesant lww@flalmlyde those

solaie gy LGP oRAe PO R TR B g 5669' R, .

aci tothe equence Gal (31, I
1028 Ferialy wenseerawa U o Hurd i BRPIE Aeare alsisdnl i fegnormic and

efﬁm?l‘siﬂelgr,g%flka% i é)lré‘(f)e.% %k)é}_?gfbﬁg)nc(ﬁ’rcgﬂﬁyéii&@ﬁﬁ ridné EH/E ptldes Asa

e 4. Sialyltransterases
simplegest i @nGalit the ﬂmﬁtyl\cbémhse gtlen cezyasesavaraus epioonts of each enzyme

(1- IQSQU blsj}rggtjp%(tgplei ﬁ/lgt ot S : asﬁg&? LZK%\?% engé;e cf:oona_pare the
ablhtﬁg%% élil&/lt%&gﬁlsé @fﬁn{\@é‘ﬁ@d ﬁa@ﬁ@é élﬁoﬁkﬁlmtatﬁze to either bovine

V Mammal i an
ST6( lIA%TiG@@IO(rbmtmsiﬂl@MIasfemseSL\leﬁm&WeE’, cifter gh/wpe@tl@s or

BI3c R P SHSKEY ALRGPT A NBL ALY 2 By e L

back%@%h b¥ ubkd ABIAIRPT bidRSy NEGP\Q"J)Ich%@thBﬁm‘ﬂ: @ﬁ}%ansferases with
gonor r hoeae 1) Goochee et al., Bi o/ Technol

N. 0
the ahiditytoraglaengdinked ol gogasehapies aftglynopeptiies mose ﬁfg%/ﬁenﬂz (han

ST6C%%§-?%611%§%21’? %@3@%#?&%@? dgaégkro%nssefgf;w@dg ls*alﬁ%&%ﬂ (ag fifustrated for

ST3G41ainth thinastesase that is useful in the clainmed
nmet hods is ST3&l

.-4

), he pfptlde

78



10

15

20

25

30

I1l, which is also referred to as
a(2,3)sialyltransferase (EC 2.4.99.6). This enzyne
w@adoaloy2es the transfer of sialic acid to thep@aUSWD4/607931
Gal (31, 3d cNAc or @Gal (31, 4GLcNAc gl ycosi de (see,
e.qg., Wn et al., J Biol. Chem 267: 21011 (1992); Van
d) G@%\a‘l@m #et al., J. Biol. Chem 77 WD 2004/ 083258
PCT/ US2004/ 007931 256: 3159 (1991)) and is

[028§] %&@&ﬁg@ a@to@&ﬁmﬁtﬁnﬂeﬁké@ﬁe Rf uaspdragdichiy thé plegéht invention,
i gosaccharides in glycopeptides.. The sialic acid

parthu@rlyl ﬂok binding aaG@aIAwmpm teeanfasning erié il e (aﬁméfeqi ghieagdation site

b d
oo e B 5 BB At i .
o1, 3W@6€tﬁ§£a@t8ﬁnﬁnﬂﬁ§h§fé@§b o1, @N—ac@@lg&ld@ﬁfsﬁﬁﬂt&‘lt@insferases (Nagata

enzyne can i sol at ed fromrat liver 5 (Winstein et
et al.al BzolJ Chan oz67 CRR82- 12089:(19%0 48d Seagoy yil., o Hsohferan 20BNI5162
19953555 yFrpe 1ot sonth e TR gy - igh Ghem. 268

1260@@&@3%394 1401) and genom c (Kitagawa et al. (1996)
. Biol. Chem 271: 931-938) DNA sequences are known,
[OZSSgaCPIlo'dh@ﬁdn"kﬂ’ pRoeRN Qﬁélpéfb tE eﬁﬂ%r?e GRRWEET RY, fFd?k elHakd géﬁes by
Xxpression. I'n a preferred énbodinment, the claine
genetsd caigynh@rmgns wrell koaben. uSee, ag.; BitS. SRR G, 4761L,3710 qn@ml)lod involves
ransfera es of u

collofioBGt AR SRR L DAMTHOLAT STRBH s PIgE is detemined
by N&@infiy!se Ei%g] Bhid M forrh&fonud e vsE®todbAatd)a cIIA cldhe®ncoding a
W99/ 490 2871 Si alyltransferases other those
full-lengsh éuemhranra pend) tragsferaa¢ whidgmwpnlexprgssion wdbaswpe caldine SO

resultgg%@r gs&té hﬁ}g gﬁ%gﬁfyl a2 {196 1?231%%6‘&1{6 c@pt%ss%gélﬁgltﬂpf the enzyme is

then 8@&dmih€] ddifitla @éimqhﬁtﬁlt&tlvd dnbysifof tHeesgino tabids sm;miag known
vari ous amounts of each enzyne 15 (1-100

glycosylstien pifesan &6 defent profeing feligvddayain VAI@‘DgJ(Yé?Squw studies of
synthggé E‘Lﬁt{dteg ‘f?g%rﬁ‘ hhd Gem@Rtrhich Yo fcetrteﬁff )2/111111&0 acid residues are

ransferase Interest to sia
overr@br)é@@iﬁ@nhl g(liﬁiﬁ)syleﬂeétpleptedet @grichiend o reselueSEo@adific, pos1t10ns
ST3Gal 111 or_both si | t.ransferases, Alternati ¥
surtogRiEE ERRgRGHE RIS SR IroH e BoIEs BEK hath  Nofs wedkpd fifluence on
rel eased fromthe
acceﬁgéﬂpi&?g%ﬁ bagﬁgg%é%ggﬁr?r%gd %ggel(tjlx? n place of asial o-al
AGP for this evaluation. Sialyltransferases with 20
2. Sulfeeraakfetdsesy to sialylate N-linked oligosaccharides of
gl ycopeptides nore efficiently than ST6Gl | are
[0290]s eTh¢ inventionpalscproeies athpds ﬁ!rqir@dwnrg;mpsdésdhaqiapiudd sulfated
si al yl ati.on (as i1l ust ated for ST3Gal in tﬂ S
moleglge MRANAES FOmEamI PR Db A bery °pgyan sulfate,

carra HAEn Ire psf & ﬁﬁdi Oé)nﬁt%l)le sulfotransferases include, for example,
acetylg act o am nyl transferases are of use in

chonﬁmoam-6<su]pgoﬂrzhfsfqnatseielmtkenmlﬁﬁmd@mnbefjb[ytl?ulmuam ki, J Biol. Chem.

270: & {5 DEhaB TR0 el e RaST R AR 88 sy oo st o

acety'fglac%%hm I%@E%?&&%@&Eenyjsm;)ﬁ@tﬁrﬁfe@z@s%ﬂ (DA, Behomice 26: 239-241
limte 0]

(1998 éEéBQI?QaMcglmmnmbgt}fcm S escadaucqmpinep)-deacetylase/-
sulphotran&{al)éseqf1 kr%&xtn?esc Ay(iescn %ﬁ i Eﬁ'&?&%a%%ﬂ@t Biol. Chem. 269: 2270-

2276 (1994) and Eriksson et al., J. Biol. Chem. 269: 10438-10443 (1994); human cDNA
described in GenBank Accession No. U2304).

79



10

15

20

25

30

et al., J Biol. Chem 267: 12082-12089 (1992) and

Smth et al., J Biol Chem 269: 15162 (1994)) and
w@odoygpess de N-acetyl gal act osam nyl t r ansf er asePCHORO€007931

al., J. Biol. Chem 268: 12609 (1993)). [0289]

Production of proteins such as the enzyme GalNAc TI _Xxx
3. Ceﬂr%?ﬁ”éll@lﬁ%y ”é’ﬁzé@”ff)?s 10 genetic engineering is vvel I

known. See, eg., U S. Pat. No. 4,761,371 %dOnfte g
[0291] nviBlanether sobodimenbesnzynes Wiz dn pthed of the #P‘ieﬂ on are
aC| nce % kn.
ool Ryt SRHERE A fthoday SRZHTIC Sy ER REAsABMes B known
(see, fo@ek@rﬁﬂ)l@tﬁ SAPeDN®. Sjoeﬁélehgt}&dm}gtrmsfe‘radeb ateegegtially in membrane-
menbr ane bound tran f erase ﬂhlch XPr.essi on

bound fram WeBGisSeeHpd PGSR MepEed eGPt gy Stggicd thus
far ar@ ccﬁﬁjs Ae¥ecﬁt%tﬂg\ﬁﬁih ﬁﬂ&emlht‘ﬁaﬁg GRE 26 ndPRIdaEECHEM tBE nichfranes

ternined using a sem quantitative
by soﬂﬂ@@&c}tsarﬁl mﬁul‘rd‘l&talgemw fc&csohﬁﬂsztatlomu&mlfwg gkyvopyitransferases have

sylation sites in_16 di ei n 0]
been kslynﬁlﬁ RN a8 Bl 1 R Blen
reco gﬁﬁga 38 the gér E\h?acWaﬁsfgﬁ%sqﬁﬁHﬁﬁ{ EAd196c Ed%ﬂ"ity(iﬁﬂérqﬂfj’smloglcal
mno acid residues are overrepresented in
condlgblys: dﬁgwawee,othp epré theogugerbfinstiemel asH st fpeesglensyltjapsferases is for

imercgfiet i Ol MR ) R S R R AT Frexonmna,

1990j.nf | uence on 20 acceptor efficiency than other am no
acid noieties. 2. Sulfotransferases [0290] The

[029%] ﬁﬁfﬂﬁgﬁh%ﬁ&e eV tH%It&qqér» gfﬁbsy@ﬁﬁﬁ?&hd&gfeﬁﬁﬁisbdby‘ cells.

ude sulfate nol ecul es,” i ncludi n
For eraaplp) Earserl dtafl.o8rquoNgd adatiaSeid BSASGe R4S AP, report a genetic

sopresh i atesiprePiv & pepBUES T ittt Sp e R B Gl Gitece
oligoSeeRH A sEﬂu@tu@es%HH%b%Jo%ﬁ&t@%ﬂ}@%@ylfrﬁﬁUf&Kﬁé (A@‘@NA library generated

escri bed by Fukuta et "al Biol. Chem 270:
from hFEVB- 48580 ﬁ@mg@ﬁmnn@eﬂshmlme@smrﬁswmwgge B.-D-

Ealacksyb b TN SRR G PR oD fsgispsea asdpanstocted into
COS-g'e ce@m The ?rgn gc%gd gei% wegr%%l%ﬁ)cultﬁiqe& a§c9 A8) éiaf‘afjoc 1-3

san nogl ycan N-acet yl gl ucosam ne eacetylase/N—

galacﬁiéblﬁﬁﬁﬁﬂeﬂiﬁéﬁa{\a@e 2 (nrurl ne cDNA described in Orellana
et al., J Biol. Chem 269: 2270 30 2276 (1994) and

[0293;lr ' F&ﬁé’i@c@ét @ Prod. NBtOMcadBEMUSAGY: 21 43BE71Q993), disclose a
: human cDNA described in GenBank Accessi on No.

methhﬂ! Bﬂdljchoﬁiﬁg PeaD0dyc08 Mt@@ai/susfa@mf/@@kmm goli. A tripartite

fuso R IR () ERCERBl SRt P P BaIoR e eRR G meRrenc-

spamkﬁ%’ E 10ﬁ%f Qﬁ %utePﬁJethﬁié'}ﬁo@ ny 51915(%11} 4 8difplefcaBere B-lactamase

ough many sol ubl e gl'ycosyl transferases are known
sequdr®8 & proaiicedtasubting inldnSctiRagurfakle bodnd3Packb®dse molecule However,

gl ycosyl transferases_are generallﬁﬁln nmenby ane 5 Hb h
the Frasciscommethodss Setigf OBxip PrOBIate collgrsferny andas rEcouns By the

aut JETE BRS I AERRAR IO R MR Rl REIREE ey are

not rel eased fronlthe menbr anes
4. Fusion Proteins

[0294] In other exemplary embodiments, the methods of the invention utilize fusion
proteins that have more than one enzymatic activity that is involved in synthesis of a desired

glycopeptide conjugate. The fusion polypeptides can be composed of, for example, a
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by sonication and require detergents for

sol ubi l'i zation. Surface glycosyltransferases have
wheea/ostesmt i fi ed on the surfaces of vertebrat ePemnus2004/007931

invertebrate cells, and it has al so been recognized

t hat these surface transferases lntal cat
catalygiseliypatiye domain pia/glyersylran erafet{'% iFdP’c“ie %6%’6@ y active
doma¥ e eé%&#ﬁ@dTﬁé BEdeb Ry Bz AR datdpid @%fain can, for example,

ycosyltr ases is for |ntercellular recognltlon
catab(zaatstup Vi FOh AR nAFRRORGIHES e smgasmlram@kmzﬁcm e

1990 02 e
elycoRg TR 65% REHRYES & PahEr Gr AL LR Bey el SRR GRS For
?HP& alglycoRyiaenstiiatd canAedeinedoin-fraSt
exmngQ g&' 1%§¥kq%%§g§&k?eé%$?ag gé;etlémn15qege§bach °®

polynuslebtadesthet @medle%mzs@q irsiebeed in m\@ legfideesugptrynthesis. The resultmg

o R 2R P LT PR EREPL RSO B B o e

transﬁ?@?ﬂh@%@@tr rﬁ&@t@tﬂ%eb%ﬂbﬁh@ﬁcﬁlé OfThe ﬁrmrn metefiretdn Hd m or more
known to express UDP-gal actose; . (3 gal aﬁt osyl -

cycle Epzymesdinkied [intDoge gERr§ssh!A ngeleotide sequence In other embodlments the
& otétn olglfBsyliransf:

B L

See, PRexassayHe4 1,668. alte Bodificd glyacpasiiks o&he pmsaﬁenventlon can be

activit 29 Francj sco et al
readﬂscdeslggei\ whmapshduies i g0 iieh 5absion DR RbH Ao or
examfill 8"r' Qen(t %g%ﬁ&h JeQoRA 185 WKiRRvaS PEBIRGEd 8§ WO 99/31224
erl tripartite fusion consisting of
onJu(le)24,a19®99naI sequence of an outer nenbrane protein,
(ii) a nenbrane- spanning section of an outer menbr ane

prat.ei and (iii) a conplete mature (3-1actamase 25
S I"%’@gﬂzq?gé;”?%’"ﬁr oduced resulting in an active surface

1029t R oo DRSPS i RS EPienGen Fs RS Targe use of
enzylﬁés thatHd %ﬁo@ﬂ@éd BP% sof LiND 61530115@51 WigpRs. hen ‘éﬁé’ﬂiﬂ)l@iye

artl te fusion or proper functi oni ng. 4. Fusl on
embda[mélﬁj there[i6 PBoAfidddr giyérmyltiersipsathpt sroopightedtea PEfEVia an intact

nmet hads of t.he inventjo il.ize fus r,otein
e g el ot iR PED> RS Sl comugae
is o ﬂl&ﬁéfﬁhr\éﬁgc}ieﬁ t§ X&H‘ﬁfpb§rt°f1“h§‘u§€e§ﬂ dofd sugfore@RaRh€ein the methods of

conj tugat e fusion pol ypeptides can be coqr;gosed of
the 1rfvent1camnmﬂlées mea@armp 26 the/reg3RBINIRET? USPDCLI @YY i the reaction

catalytica ct donaln C
prodl{qtréztnd e&ah%aa‘t ot’ag?e %ew ?fgtialF ? )}Z%Jé% ?@}elé élg@d},ngft g%ﬁase
conjiRafets %ﬁﬁ:)ledeiﬁlﬂéfﬁieth-&@oﬁt‘hé aseafiyn. eOtyreorabinatiotsiof enzymes and
onaei n can, for exanple, catalyze a step in the

suppérter will boappatens toiheseftskdbinghe@it t hat is a donor for
the glycosyltransferase, or catalyze a reaction

1,lmt!nvolv egqld%&lﬁﬁgﬁxétransferase cycle. For 5

pol'yn i de that encodes a

oo TR SERSE AR ! 508 BB fricatin,

Howé‘\l‘le(i'I & @tisdel ppieddredito kdestisthe phautte ﬁhﬂdaﬂg welldgiosm techniques for
protein can then catal yze not only the s¥£the5|s of
recoyeig oﬁgﬂyp@aiqt@bsagg@@des gpg,;h ag fhip of Fpéck layer chromatography, column

chromatography, ion exchange chromatography, or membrane filtration can be used. Itis

preferred to use membrane filtration, more preferably utilizing a reverse osmotic membrane,
or one or more column chromatographic techniques for the recovery as is discussed

hereinafter and in the literature cited herein. For instance, membrane filtration wherein the
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transfer of the sugar noiety to the acceptor nol ecul e.
The fusion protein can be two or nore cycle enzynes

WO Rovkm8B25$1t 0 one expressi bl e nucl eoti de sequenP&r/US2004/007931
ot her enbodinents the 10 fusion protein includes the

eSS B5LLEE SR B B

remoxTélﬁrotEi&?E JukBds giy%@@ &b fESesO N B RIHRNOR OR tevieRi¢ ®8ino8I8 can then be
can r eadi desi gned and manuf act ur ed ut|I|2|r§&U

used toatemous saltsi andlﬂreuﬂfbst prqsiuet seceharideeEee, fegg. WX %P

S 0 YW T X e—

but rét:ﬂH@BlylvhléﬁﬂsaﬁB au@aﬁct{aeg%afsblum 1agei thamabdue 10ekd atway @O0
enzynmes, the present i nvention also proYldes for th
Daltoge alependingpyaretie meambrancdisednbBbus, ity & Pésel aprlination.saephgrides

prepaf ?JOI%}P%S at?etfﬁ)cpcﬁr tfthc{/ﬁe?eﬁ]lt @ﬁ%na\!{/ﬂhbeeﬂm‘f%qﬁ Mhe mbh feﬁle'aﬁd

cosyl transterase I'S conjugate
conmﬁﬁﬁnﬁgaamnwuhpaﬁEmng@ycosyl l'inker according to the
nmet hods of the invention. The PEG | i nker-enzyne
[0297%10 Mgk 8diZed igbycdpiot@n A prvdedet apthrdllblarlgosiadfistpggiie
he use of solid supported enzynmes in the nethods of

partiqulege flebrisneithen h9$‘fr¢911$ o1 lysedh firemants, iugsmeredHar Sxaus. O
ure.a nd
cnn S RATROH SBIAET, She bR AR BEA 2
comn@eryians Wdtfaaltsﬁrefeaﬁa)ncetﬁfutmgéﬂtﬁ ifSllcbmé:d by m;baramng tlee polypeptide
net hods of the_ invention. O her %ﬁ atlons of

variaglrfprethes HAPUIHRS FoTans ORaTe HEPSS, forp gmpygeaftigity
I f
o gk 108y B SRLBHTLLLSRLORT 1o Moy DEAD o
mampéscubﬁsmﬁﬁg cabokgnethgonsutfbapylmrouds), mtomatto graployvew Bilye-
IS _us aIIy pr ef

Sephesos Gl Bloses PR Tsv oG Fotentf e rhasgse, Woa-
Sephgjo¥é3 eonl Alse a%@é‘ec Eﬁ{et ‘i'%}?op%'dﬂ hB&s1 T@jld’be@ﬂ BH¥nGKTb 84N, SP-

hr dmat ogr aph ¢ol um hr omat ogr aphy, 1 on exchange
Sepha:tbs&) napmguap’h§1¢ptxarosns$mSME chromatagsaphyasilipeclyemgiography,

referred to nef atio
Chl'orﬁﬂ@%’&lgﬂg FERTPE PIAS E&E‘C{r@@er ecac%it%'t&l@pﬂél i5F anéﬁatlccﬁ'r oups), gel
filtra@SuPig, PO, ESpAhAIMEIRE DR O@I2 R Cxt RN ichtBsatd @aplishe
recovery as is discussed hereinafter and in the

chromatpetraahmle celumad thes selpetivelsohing thetnehmeptide #pd gHgnol or ammonium
£ filtration wherein the 81 WO 2004/ 083258
sulfals PryIEAN8% 007931 nenbranes have nDIecuIar meight
out .10, OOO

025 lorpsiiioerner dreradoff oL 7 sy, atudd BY iliflal extraction

from BINY Ehi}ﬁ‘t‘ié%t QN f&l[oxﬁé%l\w SR P SRS ténceAfiatidie BalliBz-oUt @Gudols ion-
remdve ‘sal ts and/ or urlfﬁ t he product sacchari des
Yy

exchr(rtgeeqr sezegexclmrg@measgx)ap Natvﬁofetgt 8 Sepbatosandddisiopally, the
o BT3Pl B B SUERP P TR AR B RESipLC ey o be

emp1%g&1h@fe§éio§@b Jﬁﬁﬂcaﬁ@egteﬁshan about 100 to about 2,000
| tons, depending upon the nenbrane used. Thus, in a

[0296{% pﬁgfg‘&te%&q Habt, 8%, RARFEAI Y ERuoride (PR %a@%eﬁﬁﬁuded in any of
e present invention will be retained in
the farhgoing stopsitoankibd proteolysis and antibiotics may be included to prevent the

growth of adventitious contaminants.

[0300] Within another embodiment, supernatants from systems which sproduce the

modified glycopeptide of the invention are first concentrated using a commercially available
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contamnating salts will pass through. [0297] If the
nodi fi ed gl ycoprotein is produced intracellularly, as

W@ 200408258t ep, the 10 particul ate debris, eitPE€r/UBISL/007931
cells or lysed fragnments, is renoved, for exanple, by

trif ti [trafil ti ; ti | h . .
- S (R T e -
Folloxgl\élgiatbggérﬁ:eﬁ’i%o%i s‘?epo acontddiatedfa¥ bé hfifliedt® h ls@iéetle Pirification

I'ng the pol'ypeptide variant from other ) )
matrit.nPotrdxhingde, byuitabde affinttymeatiix 81y cemiprse el gtndier the peptide, a lectin

L noaf finjt chr onat.ogr aphy,,,..0on-£ { :
or antog Oy aRs BAHCS & SSGHE b R SE g A el titee resin
may b’e%ngﬁ&;géd%% SARbRI BhDEHESr RBMYIRhAYhg Pendatt DERF@Bhps. Suitable
groups) ,

chromat ogr aphy on Bl ue Sephar ose, CM
matri&is iies] Stgpdvaylemede, nmoselexancsedulgsamrjother types commonly employed

. | ecti nzSephargse, .WGA- Sepha - r .
o TR Sl « DUELERRacSRD  HR0ANRIE. sua
cationd¥xchReRAAneREe vafioukifédtille AafitphasmapesinSRB{dPAGEY] or

chr omat ogr apg,%/, silica chromatogr pg:y,
carbogymetirst PBRw sPHEPPren gragigs Wé’é@@%\i prefegred- silica gel

wi th appended aliphatic groups), gel 20 filtration .
[0301isiFigallye oge or BephRBIP I stepygmplowing hydggphobic RP-HPLC media, e.g.,

... Size-excl usiaon roomat.ogr aphy., ro r .
s B At R L S e SR AR A%, v ey
a polytlepBMOVarit SSTHBBYItER. Suihd @adl ditleefoptdonid purifidalidf 8feps, in various
Mbdi fied gl ycopeptides produced in cuIture,Pre usuall¥
combimsitibag, ean g0 bapmipkiyed ke pravide grhonogsnsis mpadifigd,glypepyotein.
etc., followed by one or nore concentration,
[03023 al Thengedified ghgopenisleiod fhe iRgenting mestljing foem a large-scale

si ze- excl.usi o ro oqr ap st e €. 0.
ferm A TESDe RALICISARPOE CRLERboT s Doy s el 7
ChroR§idBY%94:119¢ ét%zﬁ.f frhRirb frenbs 08RG tBRMEqudtflal RFBHPALSteps for
be “enpl oyed for one or nore purification steps. )
purific@Re0jf rﬁcqmbjnga@gman AL ez pregz}rgt_ ve HPLC column. Alternatively,

et hyl sul f (| f lLuoride F 1 i LR
e Y D b PURP TR 08 LGBk e
glycopfitéiRi otics may be included to prevent the 30 growth
of adventitious contam nants. [0300] Wthin another
[03 O:ﬁ ORO JAR YN to SKEPRTBafR (dfsclidsedhBoie! SR ravehCiiveniondueddes
he nodified gl ycopeptide of the invention are first
methodsrfoepeparimgithess ang cthasamveaies| Mprapyas hjnsentpn ppgyides methods

2004/ 083258 PCT/ 1JS2004/ 00793 0. GOF i
o el BB R 7P SO LRl
inverttioh i@k kit Ettat A5k dNddveloptyl thedisegie bhe seigoctehitriat thendisease.
step, thé concentrate may be applied to a suitable
purification matrix. For exanple, a suitable affinity
Pharmaceuticahprapnsiionse a | i gand for the peptide, a lectin
or antibody nol ecule bound to a suitable support.
[0304)] t Bherapdutie nyoietias thatiagncaakizatadge brasghed wategyolghle polymers of the

empl oyed,. for .ex | e i X . ' di
el TR PR e ke ot
erythASPoltANEXe) ndgdfeamned fetardatighgeneed] biidrameaplasticanbmia, chemo-

" types comonly enployed in protejin pur i,LjiIcat i on..
inducafl trejrralsheieasyinivay EabirsAnaxthaFyenist e fa Béleeﬁ’ﬂil%%‘é .
thalassslé}ntizia. bll/l%diﬁed EPO may be further used for treating neurological disorders such as

brain/spine injury, multiple sclerosis, and Alzheimer's disease.
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cation exchangers include various insoluble matrices

conprising sul fopropyl or carboxynethyl groups.
w@edorogR2epyl groups are particul arly preferredpCl0S2004/007931

[0301] Finally, one or nmore RP-HPLC steps enploying

(03052 SepORGREKHAMIe o R E o (D01 wigh s be g R ftedfing AmDs
and h%p%hg% dd Q/ufaigfntf&@i'anb’ﬁs&Y ?y 2vRQdty BERih s si@f éséﬁifman papilloma

the foregoing purification
virus &IEV;,,corcﬂlaVﬁus ausan comonodificomsy vioan(FEIV9ohdrpesesipiptexedrus

(Ve ot T JEOTTEY BT R AT Com SRSt A oelated
Kapofi SQEPO gle allhgﬁ? srhAelahomb SoRA 2 hbAMITRY RS J&ﬂﬁhcfmﬁ > PhilYadephia

s analogous to those disclosed by Udal et al
chrombsoih l(Blﬁ)HpItsﬂgfe daenic phase(mpgddagenoThievkemaiad CMflel renal cance,

S A BB A LSBTk o cncr,

well 235 %Rﬁ’i‘éa%yémasiﬂi{é S raer of Nelcerthd iew@uy systdre CONISY @t as multiple
such as affinity chromatography may be utilized to

scleropisr ilfi wdditien, BN imecdifiagl gpg@qd:rrgtg ithe mgmop@gf)t@]s present invention is

LB o AL 65 L SR N 1S
(an attbiERfu ﬁkﬁsé&%é}eBel‘E&m 89&4s8 $an Mélﬁﬁﬂlﬁfe 1nﬂ£1ﬁn1afbt§2 diseqe),
provi des net hods revent | na curi ng

ﬁbroray&lguaaia amsagosi(el;htg @agléfaggm @s eré,cﬁphﬂqogﬁ g}c,eh@:agker sores), chronic
n at e ntlon to a subject at risk of
fatlgu&éﬁé‘%%’ﬁ’ienﬂidtwg 8?% éosésf a subject that has the

335 TS5 B 0 G O
multlvfé sglrer g% (af?llxe?‘ r&?f)s\ﬁﬁglﬁénrggfen&:c{f ?g{o%ice%% Fl‘egétl?é(;)ﬁghbg Rnd 8¥Satitis B or

For
C, Vuakﬂlmltlens mmduf byeal varbaty bfivioyes etdhres(HERGR papilobe isedHBY),

e s e S AR Sl S ST Byt AR soser
virus Kgg@?' d%%l'b%ﬁgll 1nf’e%hl)1l1’sr EhusPaBdNeldidl Snfedtitths, dshablBasS&ificés including

PO may be further used for treatlng
breasheancerl, bgiirt ednceli, soipnb@taé C&u:ch nae-sm@ﬁ ol &ung eaprerehead andyreck
mul tiple sclerosi.s, |ner ggdlsease

cancop rsapli88 SSRCeR PR GO REGEA el srs NP
modﬂt’ id é{ébfd'nflg e ﬂleQ aﬁﬁg ?ihe ﬁ%ﬁeﬁﬂn@ﬁm‘ﬂ% Hiz& @sefc&'h treating other

patitis B or C viral infections
disecac3Uné doxhxytlansxmch et ‘gtar[splamt rejrsdion é@ghbw heare tmmlhmtbrra
coronaV| uman. i munadef i ci en

Hunt%xé{o%fs C%H?tap‘&l‘lt]& I?Fﬁllne‘Q %TPP’& on, (Qy‘gwnar%ﬁgroms, a0 e Xégeﬂg‘ra‘uon,

hepat‘i’@tflhﬁsglé aané‘l'{&ta%coigshé‘t%l{lé/zv) cancers such as hairy
['eukem a, AIDS-related 5 Kaposi's sarcom,

K{EPJ ?d?ﬁ, - F [H00@Kth BiSe W) OGEGSF
[O3O’gﬁl 13%2 I a Eg%lgag t%&hf( pggl ive, chr%nl C phase
modifiy® h@@ﬁhﬂglﬁ) the uletinida of (ﬂd_grczsen’emabntmrmar be uspdes amadjunct in
chronic el ogenous | eéjkem a ad a gl
pl zglons

chempiiompYB R caners 267 et ens 67 A te Sendifi s 20
assoc%t?@{;vﬂﬁ é:értﬁfl P‘ié@l?ca?ﬁ%(:&ﬁire@ BloV @UEMS YediRed BMaﬁUWHnﬁﬁy

erosis. In addition, IFN-a nodified
leuco@emal(gbnngal); ohdrhe-inrhic b b rits neufrepgRis DA RsPGAter gvith bone

marrow transplants; and severe, chronic neutropenia. Modified G-CSF may also be used for
transplantation; peripheral blood cell mobilization; mobilization of peripheral blood
progenitor cells for collection in patients who will receive myeloablative or myelosuppressive

chemotherapy; and reduction in duration of neutropenia, fever, antibiotic use, hospitalization
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10 useful for treating an assortnent of other diseases
and conditions such as Sjogren's syndrone (an

wa@oeaogiosaresie di sease), Behcet's di sease (an aut BCTIEI004/007931
i nfl ammat ory disease) fibronyalgia (a

nusculoskelet ai n/ fatigue dlsord ht h I
follo“(lasm@éwtl%?@és? %ﬂ? Srepneny 2§ %Vﬁ%ll‘ 8‘?%@‘%“8‘ (RMILy. Bther
condl@(ﬂln% ﬁl’s}lrdfel&hé’}ﬁb&rez{té@%h REQEG-CXRMRIRleiasthma and allergic

Interferon-( which is useful for treating CNS
rhinitidi sor der s such as 15 multiple sclerosis (either

relapsing/remtting or chronic progressive), AlDS and
[0308Ne e drtel asldBiomel ex@mnple, hainai Igfcm:th ihormon(h§dd rbgdlﬁed according to

the m}ét%éélae ctﬁyth% fﬁ@\éér{t mﬁggtg?r{;g B2 VP@”[F%E E@W@fn‘qaﬁég :cgédmons such as
dwarfﬁ}g%l&)f st $n é Von arfﬂrlﬁlull@ reh SRk Amaeié @asting, bereral muscular

ot ol ogi c I nfections, nuscul oskel et al
atrophynbed taxmirsomasmwedblnoasalda wegs duinse's ﬁmdqgmebr@g@f conditions may

cancer, br Cer I I
ve oGP S SRR S ROL Y BORRL LpSBBHR ogproross
uraenﬁﬁ’s[‘ ©8fns, fefifa¥d 1%?éﬂ1ﬁt%rs%r®3rbgene@loﬂnngral dlabetesappell, d1aimtbs
I'i ver cancer. nodi fi ed accordi ng %o t he

osteomethtitislshomig w@strpﬁtemnhnpnwmseéw (CORIP)s an §léamiah Moreover,

ng ot.he eas S,
e b e
re genélléﬂbh e Regen 6AA61E And &K@t healingy ai 4 d vﬁcbmmmd_tlmoh
pul nonary fibrosis, macular degeneration, hepatic

[0309§] r'f Sln%noﬁl%ﬁaéﬁ%é@llﬁﬁﬂﬂnﬂﬁﬁ"pld&ihdds?a plﬁﬁnﬁ&aﬁ&il _composmon The
ul ocyte colony stinulating factor (G CSF)

|1 S
pharrrﬁweuthrai cenpogtien indudsra phmaequ@salbcwpﬁa% dIIBerftW@d a covalent

con 8 RSP Y BT REHSE Al it o

biomPEEME ﬁﬁc% ) gly@béﬁatecablencﬁp@@bdsym Soptidenphé ptﬁilymenstherapeutw
assocCl ate

certai n _nedi cal procgedur 9
moietylvehirmoldedets daiveaieate i nepiidg va an |11§a@<£glé¢f?§}§1 linking group
Rk d lymer, th fi
1nterp§?g?f{ll?e C%/S%ﬂ 1 cl;%oggfgllgf 3 tl)ﬁ)lggﬂolrl]lg pg}gcl’(lrfc; a?lﬂgl\?vé Polymer, therapeutic
mow%?ﬁmﬁﬁhaeﬁﬂ@ and severe, chronic neutropenia. Mdified
CSF may al so be used for transplantation;

[03100€T PIRRRh&dutiBAIReshpesitibnd®tht ird@hiiGnare suivitlle fatuse m oYariety of
peri pheral blood progenitor cells for collectjon |?
drug fi@lweemsstemo Switable feraal gteongfen g R Hhe Rpesegt invention are found in

R SRS PARPREESLD S ELETEALE P AL e . 170

ed. (1@@5?' Pt ol LRI ik dRevB 81 Mﬁh&&@ﬁr%ﬁg&ﬁw@ﬁﬁ k&dS2204drD0eRE 249:1527-
owi ng i nduction/consolidation treatnment for acute
15331329%i d | eukenia (AML). Other condictions or
di sorders may be treated with nodified G CSF include
[031Hst Fhaplamiacduticalgompositions g be [GBOtehEOT GRE approprlate manner of

.addi ti ona u
i ore o iR i e BPioRf St S TR ool thracranial,
intrapdi&ithal, @fbdicS dtSRFarh@sclilae adimgﬁﬂmhbnr Fbﬁ;bz&dlteral administration,
condi tions such as dwarfis short-stature in

such eh sub@u@necmsama@tmm the CRBIH PRI BPRYSOMPTIRES VrisE S2 i gleghol, 2 fat, a
wax ?r 3 llllf lljpﬁ Ee) ra? g%n%@g %ﬁy&?ﬁeﬁggﬁ?@%%& q%gl;@l ¥arrier, such as
manﬂlf&ah@dseustafw maghcbivadsthazhte] soaliuml eacchhmltet, tdhowe) cellulose glucose,

syndrone, |.ipodystrophy, osteﬁP

sucrose, and magnesium carbonate, may be emp 1oclegradable matrises, such as

microspheres (e.g., polylactate polyglycolate), may also be employed as carriers for the
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uraemai a, buns, fermale infertility, bone regeneration,
general diabetes, type Il diabetes, 10

w@2i0a08Rsg hritis, chronic obstructive pul nonarpChUSBasen7931
(COPD), and insom a. Mreover, nodified hGH may al so

be used to pronotg.variouys pro ses : en
pharmpce e cogobers b o b Ro? SORRRE Bsf s A lres o
disclope%aﬁ{rb‘%am {e. 85U, Paehi N6s. AHTER.anfi 3F3]109hus, in

anét her aspéct, the invention provides a

[0312@ 2 %ogléaxflﬁﬂ%i {8 h%%xﬁrggglﬁg:tak ar%.;éhﬁms RRajFRARMdC@bcutaneously or

hl ceutically acceptable
paren@idllyen., anthvanasisal s, th inveotipupatviles eompesitions for parenteral
_non-naturally-occurring, ter-sol ubl e mer
adming S R S LS Yo eIV B8 oY S ) pesergble
e coub A BHiReRL | dater, BEroRa] WK, saliftcPBEeut il like.
cameﬁgf%}?%b%r%b@ﬁo‘%ecul e i% cor?j ugated to the Jé)epti de vi a
The campbsitiastmay slsosortaihidater geytsguchips Tivaere2Hard dwper § stpblizers

and covalently |inked both th t )
such oot e s o 05 BRSBTS 8RS gpa m
cresolPhﬂ{e%P@%%i'tiBﬁ'é m&P BPRintghansaceiitiédlls dcepeitlé MixiRarg substances as

sui tab or use in a variety of drug deljver ) :
requirsy $ eprEoxiSuid pityisoldgicagbrdiiienss sucbras dlwtmséné patgiing agents,

..lnvention are found in 1 ! r mceuti cal
tonict S5 TRtd AeR e Y i R e TS Aol phi o, PA

17th ed. (1985). Fqr ri revi ew of h .
03136 asombnort e e e by e BiBofy STELDA Gfniques, o
may ﬂe]s?%{ié Plt@ﬁ:‘d 83 1dlutRe bR EBREishs Sl be paBegtd fnse as is, or

maybe fornul ated for any .apprxcl)jgn ate manner of ) )
lyophéliheilnths fyophilizad piepetatidin heing epméingpTith a stepleagpeoyscayrier prior to

.hasal , intravenous, intracranial . ..} [ I
i B S GRS BB b EDERSE AR T8 o
prefeRBlyERGA5AL oAMTTRGSE bfeldrbi19 frons Wahd 8s subcut aneous

I nj"ection, the carrier preferably conprises water,

[03 lﬁal B menfiRiRhent&hb %}lycoﬁepti’&%( oPthednwiafibe tan bedincompatated into

dmnistration, any of the above carriers or a solid |
liposaraes forned Sumbstaslagivesmtmforoing lipids. o ¢ariety of gipthods are available

magnesi. um st ear at e,.. sodi um sacghar j,n tal.c : .
for prepting lgg)éf)maq, g ggsg’hbqul& & ?og%e arlr'a%’ril’ésl?é&)mwcgg{%% ﬁéoteéz:g. 9: 467
(1 98({?@4 Pe.nRkoyess sBi ageyradahl e, 3388 s 8o t@peingast liposomes using
icrospheres (e.g., polylactate pol y(%l ycol at@(%‘ )
a variatysof thegetngageptsiegs thasiriybealagtosidesaf tesinygnt @/@%W n
PCT/ US20 079 euyty ositions of this
the o ({Fen Foh> SHPRSPE A Sag B G

1"odegr rospheres are

di scl osed, for. exanpl in U S Patent o 4 7 8
10315In S eheprs s FoFEop s HFRSTIG 2ovie ol R (i Heapeed These
meth& Shallly ORI R BicsifBlaliba 1186 GdoSomRe W dipRDeBhponeAts, such as

parénterally, e.g., intravenously. Thus, the invention

phosyiratidydtsnclompss hiabresn e actbeateshios piachmenh ahirgedng 48518 O
. Whi ch. coppri se the, conpound. dj . i Denti
s AT b R CAFRALEF R USRS nion.
e.g., water, buffered ter,.saline,,6 PBS and '
103165 & TR PEF BRI U6 FEHHE B (oD e Loty e pdgffoned on
the s&‘f&%ﬂ)f Ao h¥E L AR Y mBiRPHa? BleSargtiiabictss arBaRilmble for
sorbitol, ‘'sucrose, and trehal ose; and preservatives
intersutioh vath tEETagenfdr example, a cell surface receptor. The carbohydrates of the
invention may be attached to a lipid molecule before the liposome is formed using methods

known to those of skill in the art (e.g., alkylation or acylation of a hydroxyl group present on

the carbohydrate with a long chain alkyl halide or with a fatty acid, respectively).
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cresol. The conpositions may contain pharmaceutically

acceptabl e auxiliary substances as 10 required to
wapmaoszi2aat e physi ol ogi cal conditions, such asP@EFUS2004/007931

adjusting and buffering agents, tonicity adjusting

agents, wetting agents,. defergents and .t | ke, o
Altemthy\gaig] thqhg%@n@gﬁﬁggq {aplgﬁgecf.ﬂéxys%glé a g{ag?c‘?art iatzégak%go% portion is first
incorpé%@ér’q‘fiﬁy 1?{@ Ahenrid dtitRSiinL R KA the @Semiane. MR dd@mector portion

iIftered. The resulting aqueous sol utions
must Hage paipkplgitid pboionywbichds fignlyembedgeshad gnghered iy the membrane. It

Lyophi | i zed, i on .bei - - L
must g 0 e b eprign Bpich s SiSlaRRiRsl bh b uBb dufice of the

liposohfé? TReGRRLFE b@fﬂﬁmtié/ Ril&cadd 30 thad it wilkbdeliensieally3sudtable 1d form a
nore preferably f

y from5 to 9 and nost preferaQly fro
stable BhemiaBhor{dogit e taresinaagshberdiarahydrale, avhigh is &ﬁ%%’[ la{fgq n some

f the.invention can be | ' | 4; .
coses R bR E RSO R B RbE: H0Iuc E208AIRE I mos
instan®fs iBtrhG@SudiRe vidieladhiré mol @uletoeptas adhehiigrd bides thusdinking
described in, e.g., Szoka et al

the coBhesergnolgcula grhichgs iny g gyembyans with e gt SgpnbgEeagietydrate which
is ext{‘@?&rém?e%%ﬁﬁ&%j@?ﬁg{o@@ﬁm{aﬁgﬁclk%ﬁﬁﬁéei. ng of |iposomes

avarie argeting agents (e.g., the sialyl

oo LSRGk LA o Bl g s

diagndstRQ3addift) Fol 82:kS)le Shipietbesinporindo o Feoused tnijpicatagreas of
targeting agents to_ |liposones can bf used. Taese . thi

inflamreatfrody tmarmalasipsis ivepaient MspEFes ot haing it BilpmBRLighe Lor this

of 1ipid.conpo chi; & o
u“*ﬂﬁﬁﬁgﬁﬁg?ﬁ%?gg%ﬂgﬁ%(%W?#e,Lmﬁ%c M, e activated for

ttac nt. of targeting a S, ri [
0315} PP e rgspRa et BoTRERLS ugege ol BhgE and methods and
ofthe%Jéé(s%ﬁpﬁ%ﬂtﬂﬁl?b@tfno& belimfventlbioned inf@3ib6] Tar geti ng
chani sns generally require that the targeting agents
be positioned on the surface of the |iposonme in such
a manner that the targeﬁ”ﬁﬁwg?ﬂ@% are avail able for
interaction with the target, for exanple, a cell
[03193 Ur Tlac@lbwarniontenchee taombhyat iatempfestlid  Toprimary PEG

invention may be attached. to.a |lipid | ecul .
subur QOIS G 1816151 Gt 121 TS FISORECIS TRV pe i ag gt of 194,
whicl?fl%ss%'eh bodded BE2® fh théfiGures Ak flloh@iy im@fldtak iiosedfto

a hydroxyl group present on the carbohydrate with a

repre$edntheqhmnary #EG/dubbmiti de or with a fatty acid,
respectively). 86 WO 2004/ 083258 PCT/ US2004/ 007931

ternatively, thediposqme may be fgghi oned i ucioa
Y Lhat g, c0n g%\pa(??ﬁ@/rﬁ\ﬁbrét incorpoﬂg ed OO

into the nenbrane at the tine of form ng the nenbrane.

he.conne | Ggg&ﬁ - ' L varitRARitOthe
[03 24}5&1 [ gﬂnﬁgglaﬁl&?%ﬁf&%rﬁn%g g g e ah%l%a&t%r%ﬂgﬁli@ﬁ%lk Zﬁj menbr ane.
rounddd méTe&ila sighthhuendetvema tthe/Bmpigortalioed endsias shavan below.
chem cally avail abl e on the aqueous surface of the 5
| i posone. jhe reagbove posdion is selected s@0t hat it
wi || bEOchemrc&lty suiQabie t@Hforma sd@bte—<he cal
bond with the targeting agent or carbohydrate, which
[032%!3 ?Hﬂ Efl1ovAL Ehomélt1 AOREs usdse Seprésehta poasfubtitortabized
ttach the target agent to the connector nol ecule
methdky-8EG spbubitit i n nost  instances it is nore suitable
to use a third nolecule to act as a chem cal bridge

Ry 1 ki WO - Hyc0—22

OH
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the connector nolecule which is in the nenbrane with
the target agent or carbohydrate which 10 is extended,
wao boogesitssrensi onal |y, off of the vesicle surfaP@r/us2004/007931

[0317] The conpounds prepared by the nethods of the
invention may al so find use as diagnostic reagents.

For exanpl e, | abel ed conpounds can be used to | ocate
areas of inflammation or tunor netastasis in a

pati ent suspected of halWXKAYMBREiInf| ammation. For this

use, the oupds c | a e I, 14C, or
The Pyepagt ofi]ggﬁﬁ%i} erﬁ%&ﬁ@ﬁ% ﬁﬁgéﬁl\@éiﬁ%éﬁérpg provi ded

to illustrate the conpounds, and nethods and. of tth
[0322]r ddere-dispersest orginglomoleqpler Feight RESS piferrepaipdragshown below. By
.l nvent.ion ] ' ’
R e e ok
mono86REh&tS viafalfyationedndydctngedfoy cohjupatidnsto aTidlogivel woighyesuch as a
has a no| ecul ar wei ght of 194, 20 which has been
proteip.ciygae ipide opBYrl¢qiidehe figures. The fol | owi ng
nonmencl ature is used to represent the Bri_rmry PEG
[0323p uhiating gBdupsCeh be bitrchod taOHe pfiOBEVPE it @der tefereate an

rimry PE ni n .alternativ W i :
stivaf P SRR OBE Tt G TSt iH by (hutie efbithat i
; ' nSdEen. BRE@YlareRa 12000 Malides,
10 compgtgdgggl—%ﬂ? ﬁél—l%g%gts)@%%ﬁhﬁszl] The fo Iacr)%vi ngﬂﬁgerr&ehr?gl ature
tresylatss, iewibt¢soandepesybdgst a nonof unctional i zed net hoxy- PEG
subunit: ,'~-0,,,~0,,~\0,~~0H = H3CO 200 OH H3COO
87 WD 2004/ 083258 PCT/ US2904/ 007931 EXAMPBOE | The
Pr epar at i 0 - Di Gs afdOTherT B& i vat ed

Forms [ 0322] Mono-di spﬁ{éﬁ(ﬁg or single nol ecul ar wei ght
PEGs are prepared as shown bel ow. By 5 adjusting the

size of the fragnents gener d,, any size. PEG.is . .
103241 chatGaat TG RGN A PBTERE AL Crii GOREPH s8] ith primary

PEG %Jblﬁ%ﬁtéﬁ ﬁﬂ%\%ﬁl%l(ﬁ&t b REudiqf o GERRIgHRhHPEQ eRtension.
1ol ogl cal nol ety such as a protein, sugar, lipid, or

nucl eoti de. [03231 Lﬁagi ng groups can be attached to

t he prima% PEGSQ@

order to cregte a
0 actiye ed prinmary PEG as (g%o bel gy ﬁﬁ;ai ?00 0 200 OH
Heaction, can be any | eavi n? group that r's 10

15 conpati bl edwi th t h@YERBfi stry of this invention.
Exenpl ary | eavi ng groups include halides, tresylates,
[0325] OSYheMdeeondgsheraion [PH(EaxterRiRO created in a similar manner as the first
generation.
| Q 600
o590 oy ——— QO 0Q
pyridine
600
QO 0Q 600 600 600
2| no—2—on »» HO 0 0 OH
pyridine
600 600 = 1800
20 HO 600 6] 0] OH HO OH

[0326] The third generation PEG extension is created as shown below.
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HO 200 OH QO OQ pyridine [0324] After creating the

activated primary PEG the conpound is reacted with
W@rioas3pss PEG subunits as shown bel ow. The pr oRC/US1084/607931

first generati on PEG extension. 200 QO OQ 200 200 200

2 HO 200 OH- HOO O %;I 15 pyridine [032%]y The second

gener ati on PE§oext ensi ted a-—simop@r

manner aBOhe 11 1O0H generatl on. 88) HO 600 OH QO

OQ pyridine 600 QO QYTELB 600 600 2 HO 600 OH - HO

0 0 OH pyridine 600 6@d,0 600 OH = 1800 20 HO 0 HO CH

0326] The third ggperattopQPEG ext ens is cC ted
2 S shaogen bel low. 88QV\D 2004/ OSSgﬁQ gyu@&a .0@33 OH

OH Q@ OQ . pyriding 180 QO OQ 1800 1800

800 2 HO 1800 OH H¥YEIS (}| pyri di ne HO 1800 0 1800

0-1800 OH 5
1‘805IO 4QQ0OH 1kB@27] The fourth gester ation
PEG edernstorr @ E’C}—d's_ wn bel owHOHE—S546®IH Q

QO 5400 OQ 5 pyridine
[0327] The fourth generation PEG extension is created as shown below.

Q 5400
no—20_ oy ———» QO 0oQ
5 pyridine
5400
5400 QO 0Q 5400 5400 5400
2|10 OH — 3 HO o) 0 OH
pyridine
5400 5400 = 16200
HO 0O O 2400 OH HO OH

[0328] The PEG extension process is terminated by reacting a mono-functionalized moiety
with one of the bi-functional compounds. In this reaction, the mono-functionalized moiety is
10  any group that is compatible with the chemistry of this invention. Exemplary terminating

groups include alkoxy-PEG and alkyl.

[0329] In the following exemplary embodiment, a leaving group is added to a methoxy-

PEG subunit. This molecule is then reacted with a fourth generation PEG extension.

200 Q 200
H,CO ou ———» IHCO 0Q
pyridine
200
H;CO oQ 200 16200 16200 16200
o 16200 16200 | 16200 . > 11,00 o o 0 ol
pyridine
15 MW=48,800

[0330] In another exemplary embodiment, a methyl subunit is added to a fourth generation

PEG extension.

CHaX 16200 16200 16200
o 16200 o 16200 o 16200 OH } H,CO o o OH
pyridine =48,600
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5400 QO OQ 5400 5400 5400 OH 2 HO 5400 OHHO 0 O
pyridine 5400 5400 5400 OH = HO16200 HO 0 0 OH

w(Q 0B283%323he PEG extensi on process i s term nat eBChyS2004/007931
reacting a nono-functionalized noiety wth one of the

I -functional. co ngds. Jdn this.r ' . :

0334} SR ang PR R o T chBbEgRTEO LSnbIR stiyaed for
bioco@ ﬁ%ﬁ B ghowint deldvnelrcth&fesdtion, Hfis }Uliba R:a‘i/ilng gt’dupglgaé‘ enables the
xenpl ary term nating = groups_include OXy-, n
formaiogyaf an[egtgpoThg wmh?ég@éllmdwmfbenéx SpiSFls ﬁogh%taé? tﬁoéﬁ’

' oun i to a net hoxy- PEG subunit. This
HOA%D%%’%&%%%H%%Y?%;%?M with a fourth generation PEG
extension. H3CO 200 OH Q Al p- H3CO 200 OQ pyri di ne

200 HO 16200 0 16200 0 1600 OH H300 O = H3CO 200 O 0
16200 0 16200 0 16200 OH ridine 15 MM48, 800
[D830] 16200 an@dher l6eRenpl &ry *entygdiy 200 Oﬁ@h@ 16200 16200 o)L

HCOSThui T 1sadded To a>fourth géneration PEG
ext ensi on. 16200 16200 18368H°CH3X _ 16200 16200 16200

HO O O OH H3CO 0 0 OH npyridi ne MA48, 600, 9.V\? .
[0332100Hingkd b8P PO EXisssi0n M derdsis coynlgstfg Y Bl;foglca moiety as shown
belov&erm’ nating one end, the other end of the PEG

extension is activated for bioconjugati on as shown

below. In this reaction, X is any |eaving group that

enabl es the formation of an ester. The gynbol X is

i ndependent |y segeect ed26or omd2o0 dazetopl , t, HOAt,

NHS, and pHs¢@roptefyt—ester—0 0200 16200X16200 16200

X X 200 16200 18200 16200 H3CO0 O O\O OH )No H3CO 0 O

0 0 AX 5 pyrydine

Proteins Sugars  Lipids Nucleotide

EXAMPLE 2
[0333] There is no requirement that the activated mono-dispersed PEG must have the same
number of PEG subunits as the extension molecules to which it reacts. In an exemplary
embodiment, the activated mono-dispersed PEG has a larger number of PEG subunits than
the extension molecule to which it reacts. In another exemplary embodiment shown below,

the activated mono-dispersed PEG has a smaller number of PEG subunits than the extension

molecule to which it reacts.

1800

Q0 0Q 5400 1800 5400

» HO o 0 OH
pyridine MW=12,600

HO 5400 OH

[0334] The termination process for these molecules is similar to the process described in

Example 1.
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[03321 Finally, the PEG extension nolecule is

conjugated to a biological noiety as shown below. O
wWQo@408280 16200 16200 ~ H3CO O O O O X Pr ot eP€EUS2004/007931

Sugars Lipids Nucleotide 10 EXAMPLE 2 [03331 There is

no requirenent that the activapgd nono-di spersed PEG

must 4Eﬁve tg% sa Onurrb%cgffPEG(anuni ts @8 theq600
e 5 %u_: EQ_I@H\/\m_ch_l_t_r_@et SH,¢—ahr—o0 OH
exenplary enbodi nent, the ag}ijyated nono-di spersed

PEG has a | arger nunber of PEG subunits than the
extension nolecule to which it reacts. |In another

exenpl ary enbodi nent sh | 15 the activated
nono- di spersed PEG has gl\gg”‘ ipllg‘%nunber of PEG

[0335? UbMR kst B hBSy £od BEG IsGBuni M@ e 4daed © opbut€ theirhono-dispersed
eacts. 1800 QO OQ 5400 1800 5400 2 HO 5400 OH HO O
PEG tho®¥ ipgtowdi ne MA:12, 600 [03341 The ternination

process for these nolecules is simlar to the process

described in Exa(r)rpl e 1. 90 WD 2004/ 083 200
PQXY 004/ 084228 0 Q{dﬂ% 0 OH
HOT2660 Ho O %(%es%f O OH Pyridine EXAVPLE 3 [ 033
An excess of the dctivated PEG subunit can ‘oe adde 0
create the nono-di spersed 5 PEG shown_bel 2 0,
HO 200 OH + QO 200 OQ HO 0 200 0 OH (éllgseésla T lqﬁg%&rl-Z0,000,
ei ther 1-100 or 1-20, 000, depending oXSPRE ppdhe source
[0336] By varying the ratio of reactants, the based
[0336]S €Hy vhS/Reha itiosof réftatRd)the BuRed used, temperature, solvent, and

concentration, one can adjust the reaction to give the predominant size (n) desired.

[0337] This approach provides a simple, fast, efficient way to prepare mono-dispersed
PEGs of any size. Purification is simplified by this approach because of the differences in
size (and therefore physicochemical characteristics) of the mono-dispersed PEGs. This
allows the use of simple, standard purification techniques such as silica gel, reverse phase
cellulose, membrane filtration (nanofiltration and ultrafiltration). The purified PEG diols are

then derivatized into any functional form that is desired.

EXAMPLE 4
The Production of Alkoxy PEGs

[0338] The general approach shown below is used to prepare alkoxy-PEGs or other mono-

functionalized PEGs.

[0339] In a first embodiment, an activated bifunctionalized PEG molecule is created as

shown below:

HO on X ) QO OH
O ] O
base or acid
n n
wherein the symbol n represents a number between 1 and 100,000. The symbol Q represents

any leaving group that is compatible with the chemistry of this invention. Exemplary leaving
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concentration, one can adjust the reaction to give the
predom nant size (n) desired. [0337] This approach
wpeanios2ss a si nple, fast, efficient way to preper/@s2004/007931
nono- di spersed 10 PEGs of any size. Purification is
sinpljfi b
arou RS eleblbu BEDLRGTLPERUES, She' Dol KEhaR5Smy

count&haﬁ Ak 8 dontgatible with ﬂieeem;g)glduﬁ persed PEGs. This
| ows the use of sinple, standard purification

n n length of a PEG
s ) BRSO B e ey
moleculd 4sadholwhmatown) . The purified PEG diols are then
derivatized into any functi onal formthat is desired.

15 EXAMPLE 4 The Progjct ,4\I koxy PEGs [0338] The
general approac

shovvn eI to prepare
APk ox Rer m)no- 39]
In a firgf enmbod] nent, . an actlvated blfunctlonallz
PEG nol ecul e i s /cheat eB %" 36 shown bel ow. HO OH/Q

Q@ OOH Obase or acid n n wherein the synbol n
wher%? Eﬂéep $ nPrePHERES o REhBEaR e @NDankOROMY. The synbol

esents ~any leaving group that is conpatl bl e

[0341ﬁ“étal§. a:%gorgq %%@ofbg%g'g ' nve%té%gg,fl B n%%&’ and %’161’1 activated

J

for us'enﬁk&gn%eﬁﬁ;n'v@ﬁ?abioﬁc%%ﬁﬂ aloRdy at Ssebedswand rresyl at es.
he sy X represents any counter ion that is

o3RG dl o el Bk FRABRBES o] < T 16

extend the length of a PEG nol ecul e as shown .

HQ OH\ gH ~ WPbhse or acirgca.n i 1t he).OTs
ts anunber o®rween 1 .
errbobfflsﬁent, a nono-function&lized
PEG i S extended nd then activated for use in

whers%:lg bo nr?p tn?s e{%ﬂ!ﬂ? GinERlcoMRi Al 089oghown bel ow.

a nono-functi onal ized PEGis
t osyl at ed. H3CO OH TsCl ) .
[0343] a second step, the mono—funclt_l%rcl:acl)lzed %%} is extended

HOV\< A>0H

OH
HaCO OTs HaCO 5
base m+1n

wherein the symbol m represents a number between 1 and 100,000.

[0344] In a final step, the extended mono-functionalized PEG compound is activated for

conjugation to a biological moiety as shown below.

0O

=

0—<_)—NO;

0]
O
H.CO OH ‘/<
i O base O‘Q—NO
m + n 3
H;CO m+n
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O base --~J ---- ---~i 10 n n wherein the synbol n
represents a nunber between 1 and 100,000. [0343] In

w@2@e08R288 st ep, the nmono-functionalized PEG i sSPErRUSIN€MT7931
HOOMJOH H3CO OITs HBCO OH O (r) base mt n wherein

the synbol in represent bet ween 1 and

100, 000. 15 [0344] In Féﬂgpﬂgﬁip t he extended
AdditRRPChi ?Shhé‘ﬁ!@&ﬁ Jmtlﬁﬁ@fmw Pobphrhordsf BMAh S nhBr Polym ers

conjugation to a biological noiety as shown bel ow.

5, B0 G .83l O A s

formfAAMPLE 5 Addi tional Conpositions and Methods for the
Preparation of Bi Antennary Polymers [0345]
Addi ti onal bi-antennary strugures of the invention
have the follow ng general flprnula: O Polynmer NH
DorL Polymer ---7-S X nb5

Polymer NH
DorL
Polymer——S X

o)

wherein the symbol X represents OH, H, Q (an activating group), and a biological moiety,
such as a protein, sugar, lipid, or nucleotide. The symbol n represents a number between 1
and 10. The term "polymer" can be PEG, mPEG (methoxy polyethylene glycol), PPG
(polypropylene glycol), mPPG, polyglutamate, polyaspartate, polylactate, and polysialic acid.

[0346] In an exemplary embodiment, the bi-antennary.structure has the following formula:

O

PN

H3C—(OCH,CHy)o——0O NH
DorL
HsC——(OCH,CHo)—S X

O

wherein the symbols m and o independently represent numbers between 1 and 10,000. The
symbol X represents OH, H, Q (an activating group), and a biolo gical moiety, such as a

protein, sugar, lipid, or nucleotide.

[0347] In another exemplary embodiment, the bi-antennary structure has the following

formula:
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wherein the synbol X represents OH, H, Q (an

activating group), and a biological noiety, such as a
w@e@umsnss sugar, |ipid, or nucleotide. The synpoI/US2004/007931

represents a nunber between 1 and 10. The term

"polynmer" can be PEG nPEG (net hoxy, pol yet hyl ene

gl ycol), PPG (polypropylene glycol}), nPPG

pol ygl ut anat e, pol yaspartate, polyljactate, and

pol ysialic %é?ﬂf*f%*?§§hkT_T9 | ary enbodi nent,

the bi-antennary. structure has wi ng fornmul a:

O H3C (OCH2CH2)o O NH D or L H3C ( Ry m S X O

wher ei n t he syHgts-(OCaRGHg)fNd8pe esent
nunbers between 1 and 10, 000. The X represents
OH, H, Q (an activating group), and/& bi ollogica

noi ety, such as a protein, sugar, |ipid,Oor

nucl eotide. 15 [0347] In another exenplary enbodi nent,
wherbiR@hPsynHHIECNRRT Y irklepeitdetitl ¢ rdpacschhRimblierd wasivaeh 1 bod DUl The

93 WD 2004/ 083258 PCT/ US2004/ 007931 0O H3C (OOCHZCHZ)O
symbols and o Dadependeptty represeaHpymbess Retyeen 1 wad 8040+ fle symbol X

synb dh.i \ARTET=T ol s : .
repref R 05 13 A SV AR RRO it S SRERIERLILRRGLE p profein, sugar,
lipid @ Rfu€ie6tide. nunber s between 1 and 10, 000. The synbol X

represents CH, H Q (an activating group), and a

| od:aG- Gl iRl | ifie ehit®dfnents, it is
o344 NIHLSRF RS IR At Ut it
appathsthhosthel emtiddimerte apdearidtions plihisf inventioh auynendeyiseil by others
IS apparegt t hat .ot %r nmbodi nent s, and vgri at i ons of
skilladrip ghq 1t withpdleRaypg toay e daesyirt epd ope ok Mo 1Eenent he

art without departing fromthe true spirit and scope .

[0349f Aﬂ@atm{semtp@trapppgﬁgmf, wd|ott§5ﬁ)gh]gga’t1m¢sa§1§qt1n this application are

inco ag%#%dgjﬁ{&%?&ce%%fg&ﬂ% publications cited in this

'on areée I'ncor porated by reference in the
entirety. 94
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WD 2004/ 083258 PCT/ US2004/ 007931 WHAT IS CLAIMED | S:
1 1. A peptide having the fornmula: R12 R12' R13 R13'
wORM4/0882I8 N\ N C(OR14 2 RL O3 4 wherein 5PEY/PSIR0/007931
R12, R12', R13 and R13' are independently sel ected
hstituted or 6 unsubstituted al kyl and
M&g&oé[ DAEE lymers, with the proviso that at | east
7 two of R11, R11',,R12, R12', R13 and R13' are
wat er - sol ubl e polynmer noieties; and 8 Rl14 is a nenber
selected from OH, reactive functional groups, a group
conprising a 9 saccharid iety or a group that is
li nked o0 a éaaepilf&h%m?efga@muiwz. The pepti de
according to claim1, erei r11,sai d wat e1r-sol ugl e
pol ymer 2 noieties cB¥risB Dol y(et hR'&ne dR¥col). 1
3. The peptide accordi ngNo claim 2, haviNg the

formul a:R110 ~O Wep HN H| N OO0 NH~ OQWsP WSP-O N
2 HCO . | j 4
having thesTornula: 95 WO $004/ 083258 @dd’?F\’a

PCT/ US2R0%/ 007931 / C(O) O{ GRCH2OF-CH3 HN H N

wherein

R'", R, R", R'? R and R™ are independently selected from H, substituted or
unsubstituted alkyl and water-soluble polymers, with the proviso that at least
two of R, R R1%) Rlz', R' and R' are water-soluble polymer moieties; and

R is a member selected from OH, reactive functional groups, a group comprising a

saccharide moiety or a group that is linked to a carrier molecule.

2. The peptide according to claim 1, wherein said water-soluble polymer

moieties comprise poly(ethylene glycol).

3. The peptide according to claim 2, having the formula:
0

>—O—WSP

HN
H
N
o)
i) LI
)J\ NH O—WSP
WSP—O N
H C(O)R™

4. The peptide according to claim 2, having the formula:
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O H3C (OCH2CH2) t OC(O~-N HN-C(O Q(CH2CH20O m CH3 2 H
C(OR14 3 inwhich 4 m nand t are nenbers

w0 pabepgnsent |y sel ected fromthe integers fronPdI/Us2008007931
20,000. 1 5. The peptide according to claim1, wherein
R14 conpri ses a saccharideg (o Lo )_:I_qu+ The peptide
according to claimb, V\,he/el n sal d 4alchar’i de noi ety
is a 2 nucleotide sugadN 1 7. The peptide according
to claim5, wherein said|sacchdride noiety is 2
conjugated to a nenber roma second peptide
and a lipid. 1 8. The i e acdqording to claimS5,

2 conjugated to a

menber selected from an cid and a gl ycosyl

d f d tid 1 0.
:gSL}ﬁagﬁe & Sal E))?él )lled sac ar_glgﬂf&'(%%cg’@i?gﬁ%ﬁ 8|9

gl ycosyl Ilnklng group bet we @RS d pepti de and sald
second peptide. 1 10. The peptide according to claim

9,in Ifln said saccharide noiety is an 2 intact
glycosyl Iinking group between said peptide and said
second mpephidieare nchibersinpaRndatBeldeald fFdh Ml iatdgdR from 1 to
conpri sing th%gpeptlde according to 2 claim1 wherein
R14 conpris arrier nmolecule that is a nmenber
sel ected fromtherapeutic 3 noieties, and a

phar macgut | &£ 12,14 ' .

e d Do ng TRe PATe ERERREFAL] FlyhdeR * SRR RR specharide
moiefx11' 96 WD 2004/ 083258 PCT/ US2004/ 007931 3 wherein 4

A is a nmenber selected fromO, NH and S; 5 R11, Rll'

and R12. are J.ndependent | el ected fromH,. substi. ed

or unsubsti t'{} (f%gfl‘?(?ﬁcor 1 Wa‘ﬁm rVREEFI SPid SAeh "r’%lmety isa
nucleviiddsiighe provi so that at least two of R11, Rl1l, and 7

R12 are water-sol ubl e pol yner noieties; and 8 R14 is a

menber sel ected from OH, reactive funct i onal groups, a

group Jonpr i iemspide eecerlingigralaim fovhersin sridsaepherige moiety is
conjuggt@& td §ﬂeh{(}%?gelé&e 6! rdfgdnd\';azegﬁﬁéjlfdaﬁ 1Jd3 The am no

alm

according to c s&id wat er - sol ubl e

8. The peptide according to claim 5, wherein said saccharide moiety is

conjugated to a member selected from an amino acid and a glycosyl residue of said peptide.

9. The peptide according to claim 8, wherein said saccharide moiety is a

glycosyl linking group between said peptide and said second peptide.

10.  .The peptide according to claim 9, wherein said saccharide moiety is an

intact glycosyl linking group between said peptide and said second peptide.

11. A pharmaceutical formulation comprising the peptide according to
claim 1 wherein R'# comprises a carrier molecule that is a member selected from therapeutic

moieties, and a pharmaceutically acceptable carrier.

12.  An amino acid having the formula:

C(O)R™
R12—A%/

-N
R11 R11
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2 polynmer noieties conprise poly(ethylene glycol). 1
14. The am no acid according to claim 12, wherein said
wowioensrss ubl e 2 pol yner noieties have the foPomiUs2004/007931

Rl12 S _*"Y C(OR14 3 R11'1-1 R11' 1 15. The am no
acid according to claim14, having the formnul a:

Wherell) R14  H3C- (OCHRCHR) " OCHRCHR- S~ 2 R11' N
C(OO0-(CH2CH2O m CHs, 1 16. The ami no acid according
t 0Ad$ aimenber seibteefromrd.ANEGRDS; ses a 2 sacchari de

L A A Rttt

sugar . ahdkBaterTSuBB OB NRES, dvitCBO bV ther & lakibrbbf R, R'", and
wherein said saccharide noiety 2 is conjugated to a
nenber Rélasxwagrtelhlepobepdmaoigégst pefe and a lipid. 1

1014 . . : . o —
sabonos MRtpsdffa BSRLH, bR Sh b Rondl e ERblb il fising o
sel ect edcélrapide atvietyiona gamipdharislliakgl tpaasytiermesieclie of
said 3 peptide. 97 WO 2004/ 083258 PCT/ US2004/ 007931 1
20. The, am aci d accor di to claim19, wherein said
saccharide rr}gﬁleewlnozaquacgora&gctg é;i}:ﬁlml ]iTn W?‘ﬁrﬁ’lrbf‘aé‘g Jyater-soluble
: ' [ L§hsecond peptide. 1 21.
pdyr?’ﬁ[faﬁ%gl?hﬁ%%@gg?r%%%g%}g%?lﬁge ?%bg?'ai m 20, wherein said
saccharide noiety 2 is an intact glycosyl Iinking
group bkt weehhsahopeistdcderdingdo stain 12ewbargipeapd weter sqluble
1 22. A ghgliﬁmaﬁ u{,i cal formulation conprising the am no
POLYIAR, THOISE ot 156 OG™MUZ- ¢l ai m 12wherei n R14 conprises a
carrier nolecule that_is &(O3Rjected from
therapeutic 3 noi eR'&s8 and 4 phar naceutical |y
acceptable carrier. 1 23. A branched water-sol ubl e
pol ymer having a fornul a hl@'tN\L 4@ menber 2 sel ected
from H3QA\OvlI "O O~ O H3C(OHN O O NH O CH3 and
~Y"~vj MnmnOOQOQOOHHN( "O-CH3 N
15.  The amino acid according to claim 14, having the formula:

C(O)R™
H3C—-(OCH2CH2)nOCHzCH2—S/\/

/N\
R ~C(0)0O—(CH,CH,0)—CHs,

16.  The amino acid according to claim 12, wherein R comprises a

saccharide moiety.

17.  The amino acid according to claim 16, wherein said saccharide moiety

is a nucleotide sugar.

18.  The amino acid according to claim 16, wherein said saccharide moiety

is conjugated to a member selected from a second peptide and a lipid.

19.  The amino acid according to claim 16, wherein said saccharide moiety
is conjugated to a member selected from an amino acid and a glycosyl residue of said

peptide.
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HBC O (-T-R YI\ Y3 OQ 4 in which 5 Qis a nenber
selected fromH, a nenber conprising a carrier

worRioeosd2ss and an 6 activating group, such thaPCIZUS0Q/007931
is a reactive functional group; and 7 mand n are
I ntegers independently sel ect ed from1 to 20,000. 1

L EE .
is a giibe@aimkinpestbad betoicop E@@‘pé tidd@Bd said@etandasedtide.

p- mtrophenol 1 25. The branched wat er - sol ubl e
pol ynmer according to claim23, wherein conpri ses

a sacchihi deThiming acid 32360qu‘1$€° w}aam@tﬁ’ewhﬁmrew@ sAcghrgde moiety
is an Bﬁllc}f @cogﬁqﬂ&ﬂ{g%oﬁ}gb twe u Iﬁqﬁgaglg garu.d?si&giﬁ)eﬁzﬁcée.

br anched wat er - sol ubl e pol ymer according to claim 25,
wher ei r1222 s aA¢hsanarkatidadl formoiatioy compcismg mkymmmotaoidaaccording to

: er .s cted.froma. second t.ide and a lipid. 8 .
clair 307 8 S SUB HReT A GBS S0 AU HIS R 13 @ 386Tnoe gl By erapeutic
mmeﬁ@st 8hd 8 Bhathl LR} JBEcRREX g, t0 claim 25, wherein

.2 sald saccharide noiety is conjugated to a menber

sel ected froman am no acid and a glycosyl 3 residue

of sai @%eptAdeanchedyateThelublepobimess hasingra fognulglthat is a member
Selecgﬁlfymsr according to claim 28, wherein 2 said

sacc Y&ri de nnlety is a glycosyl | i nki ng group between
sai d Cfp1ep ide a id seq L N30, The,
era \e/% i\o’Y bie po '?cco di tig t cI@jm 29,
wher ei n char’i de ‘\noi etwy i intact /n »and
gl ycosyl i §|ng group between said tide and said 3
second peptrde. 1 31. A pharmaceutical fornulation

conprising the am no aC|d accocgdl ng to 2 claim 23

wherein Q conmp i se rrler cuI hat is a
menber sel ect € biﬁ %mn fes, and a
phar maceutical |y accgptable 32. A branched
o%theforrrula R17 R18

wat er - sol ubl e poI ynmer havi
"\\\R19 OR15 RI16

in which
Q is a member selected from H, a member comprising a carrier molecule and an
activating group, such that C(O)Q’ is a reactive functional group; and

m and n are integers independently selected from 1 to 20,000.

24,  The branched water-soluble polymer according to claim 23, wherein

Q’ is a member selected from halogen, pentafluorophenyl, HOBT, HOAt, and p-nitrophenol.

25.  The branched water-soluble polymer according to claim 23, wherein

Q’ comprises a saccharide moiety.

26.  The branched water-soluble polymer according to claim 25, wherein

said saccharide moiety is a nucleotide sugar.

27.  The branched water-soluble polymer according to claim 25, wherein

said saccharide moiety is conjugated to a member selected from a second peptide and a lipid.
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"NOCOO 2 R16' HO 3 in which 4 R16, R16', R17, R18

and R19 are nenbers independently selected fromH, OCH,
WORIRDA/08BSNHAC and: ORL1 Z2 6 5 a ~1) 7 wherPCTUS2082007931

is a nenber selected from0O, S, CH2 and S 9 Rll1 is a

wat er - sol ubl e pol ymer, and 10 the index "a" represents

|a2 als? tte ' &‘gan%%nf%%gzv‘gaﬁ?rljb %%p%]meh%%;%ﬁ Sotot (Hgim % wherein
said SdcEMEIdd ol et%ra %% L@ of RekBErBelecdteld; frohi n %lﬂ@md and a glycosyl

2004/ 083258 "PCT/ 004/ 007931 13 R15 is a nenber
residgepbsmiéperftidom H, a nucl eoti de sugar, and a bond to a

carrier nolecule. 1 33. The branched wat er-sol ubl e

pol yrer oﬁflc c Oﬁ“ﬂe B néh%d%a%r'go%le gfn%k e%cﬁ)?(’le%e clfnm 2§ )Whereln

wat er - sOl'ubl e pol'ymer conprises p

said dacHaridEhgoiblydne @Q@o&‘ﬁﬂlﬁkm@@r@lﬁi lectpodny/ st pqmde raddi B@dts@cond
claim 32, wherein said 2 carrier nolecule is a nmenber

peptide| ect ed from peptides and lipids. 1 35. The branched
wat er - sol ubl e pol ynmer according to claim 32, having
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31. A pharmaceutical formulation comprising the amino acid according to
claim 23 wherein Q’ comprises a carrier molecule that is a member selected from therapeutic
moieties, and a pharmaceutically acceptable carrier.

32. A branched water-soluble polymer having the formula:

in which
RS R!® RY R'® and R' are members independently selected from H, OH, NH,,
NHACc and:
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wherein

72 is a member selected from O, S, CH, and S
R'! is a water-soluble polymer, and
the index "a" represents an integer from O to 20,
with the proviso that at least two of Rw, R16', R”, R'® and R have a structure

according to Formula I; and
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1 36. A branched water-sol ubl e pol yner having the

formula: R17 RI6 O R18 R19 2 OLR15 3 wherein 4
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36. A branched water-soluble polymer having the formula:
R 17 R1 6

O
R18

19
R O\R15

wherein

R, RY, R'8 and R' are members independently selected from H, OH, NH,, NHAc

and:

O
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wherein

7% is a member selected from O, S, CH, and S

M

R'! is a water-soluble polymer, and

the index "a" represents an integer from O to 20,
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with the proviso that at least two of RS, R'®, R'7, R!® and R'? have a structure
according to Formula I; and

R is a member selected from H, a nucleotide sugar, and a bond to a carrier molecule.

37.  The branched water-soluble polymer according to claim 36, wherein said

water-soluble polymer comprises poly(ethylene glycol).

38.  The branched water-soluble polymer according to claim 36, wherein said

carrier molecule is a member selected from peptides and lipids.
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