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Conj ugat es of Hydroxyal kyl Starch and an Active
Subst ance, Prepared by Chem cal Ligation via
WO #Betdedi ne The present invention rel ates t®CA/EPROGHASSSS
for preparing conjugates oft an active substance and
hydr oxyal kyl starch and to conjugates of an active
subst ance and hydroxyal kyl starch, preferably
hydr oxyet hyl starch, wherein the conjugates are
prepared by covalently |inking the hydroxyal ky] starch

and ugates,ef Hydroxyalky| Staceh anghan ActiveSuhstange,
a structure accardi to.fo la.(l) .or formil F) or
formul a (Hrepamgr'ay Rglﬁl,m?&l,rﬂu@t,"(m{?}’,‘a ﬂél“é‘ﬁg‘hﬂgngré

i ndependently selected fromthe group consisting of
hydrogen, an optionally suitably substituted, |inear,

Thepiehdrt idedlion rdlaRe ehednahdd for prépdring tohRize@s BE an active substance
aral kyl , and heteroaral kyl group,  preferably

andrydroiyeltkyhsiars apd g goningatgs oF pagtivesuhgprrsAngrhydroxyalkyl starch,
p | A . .

pref i SRR et Pl ARt kpRERY Evalently tinking
the Nytiex§hlRyiSstarshanéithe aaivd substhaet oarphdmsies] gesidue Havigg a structure

pol ypeptide having a cysteine or histidine residue at
accoplingNotferilaAGl,  providing a thioester-terninated

pol ymer, the polymer conprisimg a water soluble and

nonpepti di c pol yner backbone, preferably a

pol yet hyl ene gl ycol e poly ~¢Nd reacting the polymer

derivative and the po tide] As polyners,

pol y(al kyl ene glycol), ¢ rs of ethylene glyco

and propyl ene glycol, poly | at ed polyol),

pol y(ol efinic al cohol), pofygvinylyrrolidone),

pol y(al pha hydroxy acid),Rpol y(vinyl al cohol), (D

pol yphosphazene, pol yoxazoli ne,

pol y(N-acryl oyl nor phol i ne), polyacryl ate,

pol v i des, pol ysacchari des, and copol yners,

té%&gﬁéﬁ%?gyand m xtures thereof are used. Al

explicitly disclosed polyners Fare pol yet hyl engl yco

pol ymers. S R,
: L
R/ /N
R/ R

| I )

R, '
S Rs
LI
2
3 4
R, N R,
/ ®

wherein R, Rz, Ry, R3, Ry and Ry are independently selected from the group consisting of

or formula (I"”)

)

hydrogen, an optionally suitably substituted, linear, cyclic and/or branched alkyl, aryl,

heteroaryl, aralkyl, and heteroaralkyl group, preferably hydrogen.
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Despite the progress of coupling nethods and use of

nmonof uncti onal PEG nol ecul es, a general disadvantage
WQ@R00PEE2b@t ed drugs is that the netabolizati onPQREP20A008858

of PEG as a non-natural pol%nmer is not known in

detail. Further, a general approach for formng

peptide dendrinmers with oxine, hydrazone, and

WO hzaanlsgdi pe Hisblvages inﬁethD\Mﬂ Eonpugading Aan digmeSalerivative to a
1995, 117, 3893-3899. rot ect ed ptldes as bUI|dIn8
polypepsile haying selveteine s h1$t 0 Beidye e rNé?F’EP‘éPeW’&EeI%ﬁ%I method

PO S S el s
proﬁiﬁﬁr%cm?lﬁoeetéﬁ-teinﬂmmgi pc?iimmt; nhkspaperadrhpritingf wasee soluble and non-
t.hereaof. AnD th d dr
pepifiscpolymar W’ﬁn ng? \s/i)eféf{% 9 Oéxptlgﬂg#q? g&EQliedﬁ)rlﬁper %nd reacting the
d S
pol#rgﬁ% gé{& I%gmd)e Eélgﬁé rt%% AR 1?‘(1)%%12? nﬁ(%lé,@dlkyleneagzlg‘:()l()i copolymers
of athyigne glyccgieimdrmbp)ﬂmer'glya)lf mly(tohgetimlateslamiﬁd} |poly(olef1mc alcohol)

N T N —
pol$QERENRIS SUSdly@Ba&yRfyforphBliRd) T i lebbeacﬂﬂlYéié oxy ab&yhcrylamldes

starch ‘ar e dlsclosed in conbi nation Wt
polysapdmndcs; apfl comlam@ts, tirpdymiersgnd mipéyres thc@of pre usgd. Alh explicitly

ct . of the t inv on_to provide novel
dm@8%§&§§?@§SSF 3@@-%%y%36%bgﬁ%e and a pol yner formed
by coval ent Iinking wherein no polyalkylene glycol,
especi ally no polyethylene glycol is used as

Despifieythe progressrafi eryipling imetheds adousseef mppefunctymal REG-molecules, a
gent@};]a?%?sghvz{nq L% ({f{ I%bg]ﬁteer sdﬁ tﬁatgfﬁét alfoﬁ&atﬁ{)rfgﬁﬁ\'vgyg of PEG as a

se con tlon ese pro
norﬂﬁdthﬁﬁpcﬁlgmeprsamknmnmdﬂaml.ugate of an active
subst ance and hydroxyal kyl starch, wherein the active
substance and t he hydroxyal kyl starch are covalently

FudttePKE gell?éfal o[ﬁ)?@ﬂh%k féﬁxﬁhg YRt ddHlirithe?s Wit ¥ifhe, hydrazone, and
accor g ng t or mul

thiazolidine linkages is known from J Am Chem Soc. 1995, 117, 3893-3899. Unprotected

peptides as building blocks and selective ligation between an aldehyde and a weak base is

described there.

WO 99/07719 A1 discloses prodrugs and conjugates of thiol- and seleonol-containing
compounds and methods of use thereof. Among several other compounds, a prodrug is
disclosed which is prepared by the reaction of L-cysteine ethyl ester and a D-ribose, a
monosaccharide, said prodrug containing a thiazolidine ring. As general formula for the
monosaccharide, (CHOH),CH,OH with n =1 to 5 is disclosed. Not even di-saccharides, let
alone high-molecular polymeric compounds such as starch, in particular hydroxyalkyl

starch, are disclosed in combination with the formation of thiazolidine rings.

Therefore, it was an object of the present invention to provide novel conjugates of an
active substance and a polymer formed by covalent linking wherein no polyalkylene

glycol, especially no polyethylene glycol is used as polymer.
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or formula (F) or formula (1") wherein R, R2, R",
R3, R3' and R4 are independently selected fromthe
W@e@ap3eensi sti ng of hydrogen, an optionally sRCT/EPRI0)6/008858

substituted, linear, cyclid and/or branched al kyl,
Ac%{r&bgllygbf %a% (It)lbeéﬁ(; ‘LJW(L th%nﬁre dé?ltt qfl%’}{ti%!nk%l F%v?&épa method for

prepaangt thesy canjtghtéehyde gr oup, a keto gr oup or a
hem acetal group of a hydroxyal kyl starch or a
derivative thereof conprising said aldehyde group,

Th&%&l‘ﬁtlgﬁ %fpthg ST é?llrkRi o Br gé @@o@ﬁ%&@t(ﬁ” an active
am no roupo n active su stance erivati

substaececafid hydixyyalkplg staedhd vdiema-tﬁé-l-abema sutrstame gndupe hydroxyalkyl

t here a f said active subst.ance
st Grecciva e A T PR TR st g /o i 3 sauiag 1o formula
a)by a chenical residue having a structure according to
formula (1); or with an al pha-SH beta am no group of
an active substance or a derivative thereof conprising
sai d al pha- SH beta am no gr ereby preparing a
conjugate of said active bsts@ance and sai d
hydr oxyal kyl starch bermgkcovalently |inked by a
chem cal residue havin [
formula (Y), or wth ah+al pha-/SHketa am no group of
an active substance or a riRyative thereof conpri sing
sai d al pha- SH-beta ani no droup, thereby preparing a M
conjugate of said active substance and said
hydr oxyal kyl starch being covalently |linked by a
charforatlaByi due having a structure according to
formula (1"), wherein R, R, R2', R, R3' and R4 are
as defined above; or (B) reactyn an al dehyde group, a
keto group or a hem acet al of an active

R'/ - T)
or formula (I'”)
R, Ry
S
34: p R,
[ ¥ )

wherein Ry, Ry, Ry, R3, R3: and Ry are independently selected from the group consisting of
hydrogen, an optionally suitably substituted, linear, cyclic and/or branched alkyl, aryl,
heteroaryl, aralkyl, and heteroaralkyl group, preferably hydrogen,

said method comprising

(A) reacting an aldehyde group, a keto group or a hemiacetal group of a hydroxyalkyl
starch or a derivative thereof comprising said aldehyde group, keto group or hemiacetal

group with an alpha-SH-beta amino group
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substance or a derivative thereof conprising said

al dehyde group, keto group or hem acetal group with an
WQRWMA31B6H bet a ami no group of a hydroxyal kyl sPEF/EP2006/008858

derivative conprising said 4l pha- SH beta am no group,

thereby preparing a conjuggte of said active substance

and sai d hydroxyal kyl stargh’|Being covalently |inked

by a chem cal residue Havigta cture according to

formula (1); or with an al hsgSH-beta am no groupof a

hydr oxyal kyl starch derivati conprising said

al pha- SH beta am nq group, thereby.preparj .
of ag v sHbstagre Sup der Wéﬁ%%&%@fg%ﬁf@ aiphja-SH-beta amino group,
theljéwj g&?@héxlcogﬁgﬁt‘é%f REIANE GO LabeHck ¥indl siE 8 dR%yalkyl starch being
che a ue h

esi aving a structure accordi'ng to .

covélenthylinkedFy, a crenicalhresidueahpiieg Shirintura agerirdimgdo derprudd (I or with

hydr al kyl. starch derivative conprising said
an aéﬁ/lﬁhgﬁ)é%ao%?lgoﬂ?‘ﬂ’o group, thereby preparing a

conjugate of said active substance and said

hydr oxyal kyl starch being covalently |inked by a

cheni cal residue having aR®s Bycture according to

formula (1"), wherein {g NHR R3: R3' and R4 are

as defined above. Thef%$or , fthe term

"al pha- SH bet a- ami no grou®,' as used in the context of

the present invention refers to an ethylene group in
of anhictibe substante onaldesivgivettbereeficddpripimgimid slpbaddetieth @mano group,
carbon atom and an gptional |y protected primar r .
thergB: Brrpanye 4 rPRYEAE At peikash dubranse and sulinyerrfiy starch being
covaRh#Y 'Pinﬁéd)ﬁ%' alienfieddesiile h@ngRostRuchiRE MeéRaingtoWakflila (I'), or
~at one end thereof, no residue is indicated are those
witlpam alpha-SHabdte Amena grepp hydr oxyal kyl starch or the
active substance are attached. The term "al kyl" as
used in the context of the invention is preferably an
al kyl group having 1 to 2®, ®Rgre preferred 1 to 10 and

in particular 1 to 4 bon toﬂﬁ[ unl ess defi ned
differently hereinafté?é
R31 Rzl

of an active substance or a derivative thereof comprising said alpha-SH-beta amino group,

thereby preparing a conjugate of said active substance and said hydroxyalkyl starch being
covalently linked by a chemical residue having a structure according to formula (I’),
wherein Ry, Ry, Ry, R3, R3- and Ry are as defined above;
or
(B) reacting an aldehyde group, a keto group or a hemiacetal group of an active
substance or a derivative thereof comprising said aldehyde group, keto group or hemiacetal
group with an alpha-SH-beta amino group

R, R,

s o

R,

of a hydroxyalkyl! starch derivative comprising said alpha-SH-beta amino group, thereby
preparing a conjugate of said active substance and said hydroxyalkyl starch being
covalently linked by a chemical residue having a structure according to formula (I); or with

an alpha-SH-beta amino group
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The term"aryl" as used in the context of the

invention is preferably an aryl group having 6 to 20,
Woreog/opr2ed erred 6 to 14 and in particul ar 6 caP@GUEP2006/008858

atons, unless defined differently hereinafter. The

term"heteroaryl” as used in the context of the

invention is preferably an heteroaryl group having 6

to 20, nore preferred 6 tdR1&R,and in particular 6

carbon atons and mherqhgat | elas e, preferably 1 to

3, in particular 1, of''the|carb toms is substituted

by a heteroatom such as RN and/or O unless defined

differently hereinafter. The term "aral kyl" as used in
of 4 hpdroyHlieptstarth dBRvatéeddn R3ingSsad afphb SH-Ye@mnsiny Igroup, thereby

group bonded through an alkyl group to_ the rem nder of )
prepaidge 8 npughte (] td apdive nvipsianes apdngaid hydreyyalkiyl estarch being

Loy a " AS ' e . -

coviSfitt SRt B bimicRUaEE nfigh A FRILE U Hie S fompla 0 or
witlaan alpiih-SEI-betp afning froupeni nder of the conpound, unl ess

defined differently hereinafter. The term

"het eroaral kyl" as used in the context of the

invention is preferably amg hgteroaryl group bonded

t hrough an al kyl group to fthg?reninder of the

compound, unl ess defi A& herei nafter. The

term"optionally suitably tituted" as used in the

context of the invention prieférably means that 1 to

r r . 10 ' Lt It

of o Byar PRI uEk WE vk eohuprlstel 2 i Ni1-bed Fhl 6L, therety
preﬂaﬁﬁ‘lgt er conjagitd \of sdid sdcaine esubstandts @dld i said Heydesnyaliyl stdrch being

the present invention relates to a substance which _can .
covaleniy dinkgd bpfh%ﬁ_elarcabrre%‘ih@ph@fwg: & StpIcperacgordingato formula (1),
whditRIQIRE A, FLIRNIGRHE, AL idHhe BvaI0t 1im ted to

viruses, bacteria, fungl, plants, aninmals, and humans.

In particular, the term"active substance" as used in

Thetre orec,: %rllet ?e)l('rtn paflpﬁa'EHpge aS-a(:I‘rmnoI Qr‘()ﬁg't iag r1]13ed in the context of the present
invention refers to an ethylene group in which an optionally protected SH group is bonded
to a carbon atom and an optionally protected primary or secondary amino group is bonded
to the neighbouring carbon atom. The bonds in the above formulas on which, at one end
thereof, no residue is indicated are those bonds to which either hydroxyalkyl starch or the

active substance are attached.

The term “alkyl” as used in the context of the invention is preferably an alkyl group having
1 to 20, more preferred 1 to 10 and in particular 1 to 4 carbon atoms, unless defined

differently hereinafter.

The term “aryl” as used in the context of the invention is preferably an aryl group having 6
to 20, more preferred 6 to 14 and in particular 6 carbon atoms, unless defined differently

hereinafter.

The term “heteroaryl” as used in the context of the invention is preferably an heteroaryl

group having 6 to 20, more preferred 6 to 14 and in particular 6 carbon atoms and wherein
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relates to a substance intended for diagnosis, cure,
mtigation, treatnent, or prevention of disease in
woenvans12e¢ ani mal s, or to ot herw se enhance phRGI/ER1006008858
ment al mell-being of humanst or ani mal s. Exanpl es of
at 1@§§t ' o\ﬁ% ?fé*? Cf“% i % ;)qﬂlcupiftl fethQ Qtarﬂohn&tBﬁg ik %ubstltuted by a
pro el ns, nol ecul e ugs
hetd‘;petsm, bughi absS, I‘hami/eno@; u*dsss deﬁnd:cbdmffedzemly herelnafter
ol i gonucl eoti des, pol ynucl eoti des, nucl eic acids,
cells, viruses, |iposones, mcroparticles, and

Théﬂé%ﬁ' 4‘zﬁ§lk Exés”ﬁieﬁsmofhepéo%e%'t RE thOGhvedBon t?élbréféx%bl}oﬁn aryl group
[imted to erythropoietin (EPO such as reconbi han

boﬂdadﬁnOEg?Car( alkAPDpyp tothe mgmiidenof the cogpdurst, ankssg dﬂ'm)ed differently
suc as G CSF |Ii ke reconbi nant human G CSF (rhG CSF),
4: I nterferon (I FN al pha), beta-Interferon (IFN
bet a) or gamma-Interferon (I FN gamm), such as
reconbi nant human | FN al pha or | FNbeta (rhl FN al pha or
The termN ‘ahlearyl”, asi mﬂeé ringbkicartext ef He mMenthnolsmrefeml}s @aralkyl group

bon?e% :Il%olighogn lnh' % l&% tﬁee Fe?r?ghé}a({}{ thg 8&% ld lzmi%gs !i%f n[%d differently

Ser um proteins i oagu
heréiagft@rs 11-X11 I [ ke factor VI, al pha 1 antltryp5| n
(Al AT), activated protein C (APC), pl asm nogen
activators such as tissue-type plasm nogen activator

o e ST BB BBl STBOE AT b A agpecron
grolp Ibpndedy tgdbudh ap aldybgroup suthe emililey iofehs eompoand)umiess defined

BSA trowt h factors, such as epidermal growth factor
d‘ﬂ% ;’ e'%m‘ag‘?bocyte growth factor (PDGF), fibrobl ast

grow h factor (FG-), brain-derived growth factor
(BDGF), nerve growth factor (NG-), B-cell growth ] '
The dernor“opBaatly, snbtadvil)n -substitvted” resunsedr ophihe agntext fof the invention

A R Mo o -

unl@s@td@ﬁnﬁl\@ﬂémmyhemﬁmgem C proteins), growth hornones
such as human growt h hornone, tunor necrosis factors

such as TNF al pha or TNF beta, somatostatine

Thn{\l&%t "agﬁQ'e s&l%%%@t 59 Bgé?iern %‘hﬁ&? %T rt]}‘feS pre@gxﬂngaﬁ ol relates to a

or nones or or nones SU I nsul
substance which can affect any physical or blochemlcal property of a biological organism

including, but not limited to, viruses, bacteria, fungi, plants, animals, and humans. In
particular, the term "active substance" as used in the context of the present invention
relates to a substance intended for diagnosis, cure, mitigation, treatment, or prevention of
disease in humans or animals, or to otherwise enhance physical or mental well-being of
humans or animals. Examples of active substances include, but are not limited to, peptides,
proteins, enzymes, small molecule drugs, dyes, lipids, nucleosides, nucleotides,
oligonucleotides, polynucleotides, nucleic acids, cells, viruses, liposomes, microparticles,

and micelles.

Examples of proteins include, but are not limited to, erythropoietin (EPO) such as
recombinant human EPO (rhEPO), colony-stimulating factors (CSF), such as G-CSF like
recombinant human G-CSF (thG-CSF), alpha-Interferon (IFN alpha), beta-Interferon (IFN

beta) or gamma-Interferon (IFN gamma), such as recombinant human IFN alpha or IFN
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gonadot ropi n, nel anocyte-stinmul ati ng hornone

(al pha-MsH), triptorelin, hypthalam c hornones such as
wWa@pio7gsset i ¢ hormones (ADH) and oxytoci n as WedCT/ER2906/008858

rel easi ng hornones and rel €ase-i nhi biting hornones,

bet?ﬂhﬁiﬁﬁﬁgh ‘iif L}ﬁ 08, Hﬁéé[e%kﬂle]? UL elstosﬂi‘?fs &?h as IL-2 or IL-3 like

Fotropi Ayr o
rec@rﬁbmaﬁtOlliun‘ﬂan m-aaﬁgl(]in3 (@IDQ&@DH}ILB@,GS@&M ptd&ﬁns( GCH ds, coagulation
nes such as exendi n-4

fact@&% élp}(gg g}kﬁ fa@tgg tY]iIL, alghad r@)(tlltqypsm n(pelgﬁ‘]")n gctlvaeed protein C (APC),
plag'h%/lsg&f Qé(}gJag%r%‘ %{‘g t9§ %154 -t?Pﬂ) hﬁsm’: rﬁ_g'pﬁta%tﬁ/ator gpér)fd such as human

oSl oproteln
t1ssa@plalsmpmgemaalwa!aJrs(hlth};sAﬁHrbsﬁi;h apecdmbiagu-human AT III (thAT III),

my oo M RTEY: 5 oy e serm; QDR AR, AP Ffors, such as

epi®rAAl gRSWhefalRr (ECF)2thrbRBbéfe Yrowite fafétorb@@@nqmroblast growth
snake- Venom I mmunot oxl ns, antigen rot el nase

facton {FGIF),obrain- éfgmddgravvlt}erf@}éw (BIEGQDN mervglgr@\@lhy&cm (NGF), B-cell

eroRE T s RGP F b Brgp-erigeck b TEPhie SFVICTRRRE Bfpve). citiary

neud@fdphad fa¢®r QCNFRarERforfingdpowih fAJRRS SudH & BGRSISHa or TGF beta,
receptors. In a artlcula(w%bggeferred enbodi nent, the

BMicthope menphoganée projeiapoere mjoggs akcloRs Bhmen gEpEtahormone,
tum%?sﬁé’crgs%j f{a{}o;sh %uéh()lalsowg al algpl ﬁ%g Eeg Zs%HB’?ostath {:peptlde)
I'nclude,” b ohy

re not mte car t ate-speci

son@iidtydpite, spfmatomddyidse henﬁbgllfﬁbm, mnndme@r prohormones such as insulin,
oxi dor.educt ases, transferases, hydrol ases, |yase

gonadefrRnins Slaner Hgsesulsing ingaaens (apbaMYRD). GHROTE Wt hyithalamic
horfibREP sGh 35 CaRRRALAS! %nesarﬁﬁ]-ps &nd a(f)%k&'n{‘ as well as releasing

eam nase, adenosi n deam nase utam n
horgioutaanh edersestabitg hesmoengsh pmlyiﬂa'lr(adllrmmlone thyroid hormones such

trypt.ophanase, .tyrosi hase, su er.oxi i.smut ase (SCP), .
s OhiBtioh: ARcaonisy Welbihe, SRRaHSs cofispipy diaon,  ghchgon-ike
pephﬂé’so?GDP 1S re¥ddf i Rendlh@S hihas dxRRAIMDI, MEHth, vasopressin, gastrin,

l'i pase, uri case, adenosi ne di phosphatase, puri ne

secretin) evegrirs, gheoptetein| kormones (¢.gubHn RSH ¢tmk mglamsa@estlmulatmg
e SRS SRR B ARSI o,
imrhinfoplsbulia € b@dh, asSIigGe PEP, kllgMi,SgA, WIo khd ﬁ&gmeh&%&bmﬁ&&dm, tissue-
pathway inhibitor, plant proteins such as lectin or ricin, bee-venom, snake-venom,
immunotoxins, antigen E, alpha-proteinase inhibitor, ragweed allergen, melanin,
oligolysine proteins, RGD proteins or optionally corresponding receptors for one of these
proteins; or a functional derivative or fragment of any of these proteins or receptors. In a

particularly preferred embodiment, the active substance is EPO, in particular oxidized EPO

as described in the following.

Examples of enzymes include, but are not limited to, carbohydrate-specific enzymes,
proteolytic enzymes, oxidases, oxidoreductases, transferases, hydrolases, lyases,
isomerases, kinases and ligases. Specific non-limiting examples are asparaginase, arginase,
arginin deaminase, adenosin deaminase, glutaminase, glutaminase-asparaginase,
phenylalanine, tryptophanase, tyrosinase, superoxide dismutase (SOD), endotoxinase,

catalase, peroxidase, kallikrein, trypsin, chymotrypsin, elastase, thermolysin, lipase,
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DNAses, RNAses, lactoferrin and functional derivatives

or fragnents thereof. According to one alternative of
WO p7/08186€ent i nvention, the active substance iBCHEBIWA$/(08858

nol ecul e drug, a peptide, a&hd/or a protein. Anbng

e [ 0

urlcg)g((gl £c§eno%1ﬁg Jl@k(%sﬁlﬁﬁgg%r ulgi:':l]lg ( 5%[5{3%150 &?h&@!&s%;o Bﬂg’ﬁlt)m oxidase,
glu&nsmarmela@ ( rghicdadhse, c gluwonatst oridhse, i pglat@sidases ElSbyerebrosidase,

such as F like reconbi nant human G CSF (rhG CSF )
glugiiramidasen Ryalwpidage, FRisstepfapfor. pefeptokipgsgs ftéPgﬁaS(er FMAP kinases
DNKA%E@X{I\@AseQ alHEE%férHﬁ &hd Eﬁf&ﬁoﬁah Fbli GV br BH&RERS thereof,

reconbi nant human | FN al pha or |'FN beta {rhl FN al pha

or rhlFN beta)serun1prote|ns such as coagulation

ke.f.act or

fa tors I1-Xl
Gp8reS)ope Srosaitie: Shf PsernysgiRY e, dotrspdiiance is a small
moEE&lE@'n[% Qp@ﬁP&a andbpg ploiggen activators such as
ti ssue-type pl asm nogen activator (tPA), such as human
tissue plasn1nogen activator (hTPA), AT Il such as

reconbin uman AT, .11 [ L), ampl.es f . L.
Ao PR S ol o i SR B sl bosd S 7 g hropoietn EPO)
such &k GedniBifAr huai@i BR@BHEPO), calgy Stifittdting| factodt (CSH), such as G-

natriuretic peptide (ANP), anti body fré%nents

CSBrlel@y kgcambinapt dlumanats- €8 elrhe- (P iadphagnteyiseor KNy alpha), beta-
L
alpliebia RN bpratRIEY, alghs br rl{IFNnHSHt:i)hérOmyprptdu)qJﬁmhlaée:oé@lﬁﬁon factors

SRRt S0 S8R5, B SR g AT, s

rofeﬁpt lff,?sgpasm 8h Q&Y\ta?org QM 55 ﬁé%ﬁ& Q}';pe IBIQHS)?HlInbE& activator (tPA),

gonado I nrel easi ng hornmone (L
suchashokianitrssye playmowigan aptavmrrﬂer(BlAd Hd"rﬁbmaqh as recombinant human

substance P, thyrotropin rel easing
ATﬁggﬁHﬂ€h®Tﬂﬁ, vasoactive intestinal peptide (VIP)
and vasopressin. The active substance is preferably

sel ected fromthe group conposed of antibiotics,
Examples for peptides include ACTH, adrenomedullin, amyloid beta-protem angiotensin

I, angiotensin II, atrial natriuretic peptide (ANP), antibody fragments, bradykinin, brain
natriuretic peptide B-Type (BNP), calcitonin, corticotropin-releasing factor (CRF),
endorphins, endothelins, enkephalins, gastrin, gastrin related peptide, gastric inhibitory
polypeptide (GIP), gastrin releasing peptide (GRP), glucagon, glucagon-like peptides,
growth hormone releasing factor (GRF), hepatocyte growth factor, insulins, gonadotropin-
releasing hormone (LH-RH, GnRH), neurokinins, oxytocin, parathyroid hormone,
somatostatin, substance P, thyrotropin releasing hormone (TRH), vasoactive intestinal

peptide (VIP), and vasopressin.

The active substance is preferably selected from the group composed of antibiotics,
antidepressants, antidiabetics, antidiuretics, anticholinergics, antiarrhythmics, antiemetics,
antitussives,  antiepileptics,  antihistamines,  antimycotics,  antisympathotonics,
antithrombotics, androgens, antiandrogens, estrogens, antiestrogens, antiosteoporotics,

antitumor agents, vasodilators, other antihypertensive agents, antipyretic agents,
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anti depressants, antidi abetics, antidiuretics,
anticholinergics, antiarrhythmcs, antienetics,

W@nio70sIeé ves, antiepil eptics, antihistanm nes,PCT/EP2006/008858
anti mycoti cs, antisynpathot%nics antithronbotics,

ana%%?ilrcg,g AitinfaHa R r%%% ﬁﬁ)tcf(é}ge?gtos@gé%gﬁﬁ[ﬁ?&%ﬂﬁpressams and

vitapiiher antihypertenS|ve agents, antipyretic
agent s, anal gesi cs, antiinflammatory agents,
b- bl ockers, cytostatics, | munosuppressants and
Sonfé B&dﬂlﬁﬁal M-‘%sﬁ@%& 'e%ﬁlg}es 3¢ QFﬁ\%%kaféhéééear%ﬁJ{E@rSP afhdronate,
active substances are al buterol, onat e
amikazikazinmpicidlpi amloklcrihnammqjlmtdﬂcim B,arq&tm»lcdr |azathnd3;rme cefaclor,
afenpl ol , azathiopri cef.acl or adr ox
cefip i R RN R FEDARATE: %&W?r&xoﬂ@m&m afgfl%te@llﬂe ciprofloxacin,
clofitifR! ic8iistn, @dspﬁtpéﬂlﬁxaydl&enﬁkoaalﬁioﬁ@owﬁoldb%ﬂuﬁlcm desmopressin,
cosyntropi n, cycloserine, daunorubicin, doxorubicin,
dlhyth'emgptaasm,rdobdtahydct ampganmephedrdmbaplanpmme d@pam)maprmc acid,

hedri ne, in oca oic acid, ) .
craSPEEt SO oo FRBICTS atbE BioRe. HiEedsiini Qucytpgipge furosemide,

gan@feldlir, | ké&ﬁ%ﬁ% n%lucfag'érpsﬁ%ﬁﬁalnﬁani%lﬁé&% I isoproterenol, ketamine,
gentani ¢in, gl dcagon, hydfazaline, im penem

liothgropinet BH&Kb | mergatrigin, m@etarammqh,ymgnhyhi@pa, mteclopramide, metoprolol,

mef Rt BV cifb P BE o Py RIPFIBEri s OereOtds; osytocin
panfi@fdnhf¥ CipBatamidiREli PpHRAtolMeat pReny®éphkiae]! | fidcainamide, procaine,
oxytocin, pam dronate, pentam di ne, phentol am ne,

propisaplpl.eitedring, sowlek drisapiaa, t%b%@hﬂ% cthiagiapr flgrasate, tolazoline,
trlrxge}'%l]iiog)?hﬁllhgledrl%eﬁﬁe}&%lrlgl Ogﬁl Q'Q(PJ gﬂ(}}lcﬂr vgs%r péﬁglﬁl %l{ﬂievmblastme

I Ae, Prehet
t r onet ham ne, tyI03|n vanconyci n, vasopreSS|n and
Vi nbl asti ne. Accordlng to an alternative, nay al so
ACqORng o 1q, 50 1IN e, SRFACYR | b, (05 BE  BIAJETGHRE  tetracycline,

spe§EtE(>gﬁpﬁgg&%g%ﬁnﬁéry&gmﬁlﬁ@asa&tﬁg GhpsEnsedst anc es.

r an ol 1 gonucl eoti de are aptaners, DNA,
RNA, PNA or derivati ves thereof In the context of the

se enti n,..the t
g (F 2 BHEUSRRHAE AF AP AR PN Py BV R BEraes thereof.
substltuted by at | east one hydroxyal kyl group. A
In the context of the present invention, the term "hydroxyalkyl starch" (HAS) refers to a
starch derivative which has been substituted by at least one hydroxyalkyl group. A

preferred hydroxyalkyl starch of the present invention has a constitution according to

formula (IT)

OR'

D

wherein R, R and R are independently hydrogen, a linear or branched hydroxyalkyl
group or the group
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preferred hydroxyal kyl starch of the present invention

has a constitution according to fornmula (11) wherein R
WQ 2R7481d6R ar e i ndependently hydrogen, a |i neaPCDEP2006/008858

branched hydroxyal kyl groupOOr the group [(CRR

2) M n[ CR3R4] - OH whereijn, and R4 are

i ndependent |y sel ecrHER! Rdr;m.ﬂQRnggp-Otlon& sting of

hydrogen and aIkyI group, preferably hydrogen and
whereltnrRrI RGyRupnd Rf are  2ndepeddentipesdéaied hicome thed wesupR] cansisting  of
t he sane or firfferent lg)rou ps CR1RZ;

hydigen, 4nd Gk eEro g Ol RBY AYsrog andgnatesi gt

m 19?@5 Qr ARkeeir? tHeOrefidud¥RT SANRP hayhR ﬂi@%@m@for rdliTerQnt 19 th§m groups
0, and wherein the residues R3 and R4 may

CR%&I;YB 90 ta2 fpeqrfembly Ota heo is Ogtpcﬂpopr@am 2 'wh‘brvdlqrche in the case of
d " t h h |
n =5t PELYAB RS et B Sd B Ml e M85 r Bl im ne o

grodpsd AR’ RID| ecul e, the term nal carbohydrate noi ety of

ichis e Ircrtly shown, the renaining part of the
where dhe lqesmdneeﬁ AISE thgathey witlsithe fegming lgmcgsq mO)tety tsenstitutes the HAS

mofl’%l];]lejci 8% grgglao@r) rﬁ%§vnvgtataﬁ%& %He%ﬁfél e ?énﬁ allehH}Ste moiety of

oXI erm naf sacc e un

which\&s ¢@113h@vwhown, the eerheiﬁt@qehadftﬁ@smcmwhculdbaﬁgr HAR).
on e.g. the solvent, may be in equilibriumwth the

al dehyde form The abbreviation HAS" as used in the

In f?%o%@%f% %Va }eﬁﬁmﬁé %ﬁ@ BF tHe'W50h hifleduftd 8 sRohR ik iR AN %x1dlzed form

e termnal saccharide unit at
andrtlel teeinirgn] eavdharidet vt (ATARDS showirein tﬁ'éthemmbeml form which, depending

on £§- HESSRFRY 18 e CORUBURGS IR SrGT S OF & Qe abbrediation HAS”
as ﬁs@ﬁ QQ h[}{éi rc@ﬁt%xl”@f ﬁ{ey reSUHP ﬁﬁv%%ﬁoﬂ)fgﬂ‘e%xboath%YﬂAgrrﬁHE@ulg without the
! epicted, for the sake of brevity,

tennm’al‘sarcchdnde@hit)at theuedudingendeffehs HAS molepalands i n whi ch
at | east one hydroxyal kyl group which is present
anywhere, either in the term nal

The term hydroxyalkyl starch as used in the present invention is not limited to compounds
where the terminal carbohydrate moiety comprises hydroxyalkyl groups R’, R’’, and/or
R’’’ as depicted, for the sake of brevity, in formula (II), but also refers to compounds in
which at least one hydroxyalkyl group which is present anywhere, either in the terminal
carbohydrate moiety and/or in the remaining part of the starch molecule, HAS", is

substituted by a hydroxyalkyl group R’, R’’, or R>”’.

Hydroxyalkyl starch comprising two or more different hydroxyalkyl groups is also

possible.

The at least one hydroxyalkyl group comprised in HAS may contain one or more, in
particular two or more hydroxy groups. According to a preferred embodiment, the at least

one hydroxyalkyl group comprised in HAS contains one hydroxy group.

The expression "hydroxyalkyl starch” also includes derivatives wherein the alkyl group is

mono- or polysubstituted. In this context, it is preferred that the alkyl group is substituted
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car bohydrate noiety and/or in the remaining part of

the starch nolecule, HAS', is substituted by a
whywroxed kyl group R, R', or R ". Hydroxyal kpCT/BP20EHNS858

conprising two or nore difflerent hydroxyal kyl groups

wrth 3 h%lrolsgg oﬁ%ﬁg)&lw U.(-)rlh at w1t%aa§1t argpgerpnﬂ ugf’%lﬁjﬂ@é! thgrhglﬂpoxy group

eont'arn on

of d&@fd&d»@lall@ﬂ gtolp mdy bﬁ)éseerrf}edr@kmeglﬁeups. According to a

preferred enbodi nent, the at |east one hydroxyal kyl

group conprised in HAS cont ai ns one hydroxy group. The
Furg?é%gr%s iffkad l ﬁX ne?rt & GlncrRlSRbbifited Q)‘?%nsubstltuted alkene

rivatives Kyl ~group 1's nono-

gow@hnswbshuﬁuted. In this context |t 'S preferred t hat

the al kyl group is substitutedmrth a hal ogen

especially fluorine, or wwth an aryl group.
Hy(ﬁjdfdrehﬁﬁ"g?dfr@h 1st e NI RN Mt O ?P‘Qa&ﬁ ﬂeJ‘d’ééro%X@ dfiydr cﬂ:h%’lﬁ’ves also

be esterified or etherified. Furthernore, 1nstead

otherf stalckyllenvaivs'e chi be alrsednm the anootest] oﬁ tlbsnresem guention. For example,

unsubsti t ut.ed ene ups. I OX
derlipGyrere S Wi FOGerhe SR Ao, ERup s By fifves may be
e.g. SR a@I RV vl SibsHiRited BDno2b 5@ cAbEBYlicSdcaisGhitl 2 1VAatborefoms or of
can be used in the context of the present invention.

subftignitedx dnpmweelethemfr vigspeginBy uvedfull anhi dérivadingt i ofe unsubstituted
morzosctgr o&g c ac{;l%)( \\/Vé&lxé/ P%&rﬁ)gognbat?r-{l? E%Ssgacqﬁy Heanva¥1 s OP Xcegg acid. In this

confbix€, Qii:b@l(Mhﬂcﬁ, By 8s statdhnd-pt@pieayl Beactadre Iﬁef@fredlf
substituted derivatives thereof. Especially useful are

derivatives of unsubstituted nnnocarboxylic acids with

Furaleﬁ-a&% Qﬂ}gﬁfvgg%f ﬁ%@@s‘ﬁ'nﬁle& Yi]r I a&ﬁﬁ at utv@fth Qc@tchﬁ)ohl atoms are

I'S context, acet yryl starc
prefemdd pr opi onyl starch are preferred Furtherrmre,
derivatives of unsubstituted dicarboxylic acids with
2-6 carbon atons are preferred. In the case of

In tHEEALAI AP afes B RERBIW ik acR] #Ss uddfull tati®esédonlit@tboxy group
the second carboxy group
of the dicarboxylic acid is also esterified. Furthermore, derivatives of monoalkyl esters of

dicarboxylic acids are also suitable in the context of the present invention.

For the substituted mono- or dicarboxylic acids, the substitute groups may be preferably

the same as mentioned above for substituted alkyl residues.

Techniques for the esterification of starch are known in the art (see e.g. Klemm D. et al,
Comprehensive Cellulose Chemistry Vol. 2, 1998, Whiley-VCH, Weinheim, New York,
especially chapter 4.4, Esterification of Cellulose (ISBN 3-527-29489-9).

According to a preferred embodiment of the present invention, hydroxyalkyl starch
according to above-mentioned formula (II) is employed. The other saccharide ring
structures comprised in HAS" may be the same as or different from the explicitly described

saccharide ring, with the difference that they lack a reducing end.
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of the dicarboxylic acid is also esterified.

Furthernore, derivatives of nonoal kyl esters of
WQIR@Wa0kasy/| i c acids are al so suitable in the cREEERW00GHNSSSS

the present invention. For 12he substituted nDno- or

As ﬂfr %?Eﬂ%o?él)f ldh{shli‘c 'stan(; Re: %U(Qﬁ‘&x'ng 35 rg{u?djﬁgr med there are no

same as nenti on ove stltute
spealﬁlsyllrrﬁtaﬁbtih.l eaccordingnite ue spreferretih embsdlmdnf MI iRM axid R’ are
starch are known in the art (see e.qg. KlewnlD

indeps Ao rSIIREeTa 0T L o BUIrOREMREL o] @ ydr%@%aliyl group or a

\{ I
B S LT SR s ARl s

Hydyogar ahd’llwdrmxwllgrl efaips dadvmgiod diome Atto 30 ardprefareesle More preferably,

in tarch ccord ng t.o
the BUOREHERE sBR B BRI Lo § ERPOT alr mie aretarmbly figra,2 to 4 carbon
atoﬁacaﬁiaaé\}eqem&er&ef&mytfwnee 603 RAbSR Gtdnis. AR prdB¥rel®mbodiment,
he sane as or different fromthe epr|C|tI descrlbed

hydsm@H@ﬂ isthechr {snlyydrowstethyt iséareh irf avhéeicB .t RiitandhRy’ keecindgpendently
d d id "
hy G Arhyo 0 (B QR yeaf B B B e ety Pﬁe&rgﬁgfse 1ng 3,4, 5, or

6. specific limtations. According to a preferred

enbodinent, R, R' and R'' are independently hydrogen
or a hydroxyal kyl group, a hydroxyaral kyl group or a

m}h%&%ﬁ%ﬁ" {3 B lth&%ﬂﬂ? Pl:@e/xjap yﬁ%ﬁnrgedé?%h X .rg)&/eél%bl %ﬂ{r&{’ rilgdroxypropyl

e respectifve a gen dn
staroly dind kydrokybutgr sarpls, wikattinchydfoxyethyl ftaich ah@ hydexypropyl starch are

referre prefe y, the hydroxyal kyl group has
%%anr@ger@'é{béagwﬁmévsﬁgl Sirghis WPYREFIEBFY from 2 to 4
carbon atons, and even nore preferably from2 to 3
carbon atons. In a preferred enbodi ment, hydroxyal kyl
Theszlkylcéralky] aydlonadiaty hgioup nzaydie lineamdr twhndRed aftl satablyRsubstituted.

are i ndependently hydrogen or a group (CH2CH O n-H
wherein n is an integer, preferably 0, 1, 2, 3, 4, 5,

The@éfole, thdhpetiserymbkntionShigs Ghlatek h@reﬁ‘ﬁﬁeﬂﬁ)dp&rﬁf Sro%hjl.ﬁgate as described
conpri ses hydrox ethyl starch, hydroxypropyl starch

abozp dvieyein oy bRt yands RAT care indlepeaidenthy dyéregen ioya dingarchr branched
hyd‘izl &aﬁé&ij gl%uig Rmﬁpﬁom‘cf @6 garf%n atoms.

Thus, R’, R”” and R’’’ preferably may be H, hydroxyhexyl, hydroxypentyl, hydroxybutyl,
hydroxypropyl such as 2-hydroxypropyl, 3-hydroxypropyl, 2-hydroxyisopropyl,
hydroxyethyl such as 2-hydroxyethyl, hydrogen and the 2-hydroxyethyl group being

especially preferred.

Therefore, the present invention also relates to a method and a conjugate as described
above wherein R’, R’ and R’’’ are independently hydrogen or a 2-hydroxyethyl group, an
embodiment wherein at least one residue R’, R’’ and R’’’ being 2-hydroxyethyl being

especially preferred.

Hydroxyethyl starch (HES) is most preferred for all embodiments of the present invention.
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particularly preferred and hydroxyethyl starch is nost

preferred. The al kyl, aral kyl and/or al karyl group nay
wheooziosieed or branched and suitably substit ut eBCT/EP2006/008858

Therefore, the present invahtion also relates to a

Thegﬁ)n:o 3hgﬁ?es@ntc Wegg&{ ?ﬁ §ﬁ8 Stﬁé (JR GHlofRRY ethm%%ﬁfgfgte??s‘ described

are |1 ndepen rogen of
aboloe, awhlamh hiyel rpok}y&rk;sl hgahoupethylt l;tafcthoamdz the polymaerbderivative is a
ato R' and R " preferably my be H
hydﬁ‘?ﬁ’ @IderIH%Yeoxypent yl, hydroxybutyl,

hydroxypropyl such as 2- hydroxypropyl,
3- hydr oxypropyl, 2-hydroxyisopropyl, hydroxyethyl such
Hychsxﬁetlny;/ldstmhe(ﬂ-[ﬂﬂ) ishyddemi}etiuveanﬁ tahealRy fogduromgearnylopectin and is

g3 By AT o R o LRSS S bR HEH it 0 the carbohydrate
pol$R8) MARAbBed, %%Iﬂs BRekeAPRVOMRREE &t FconcBhtrdd dF up to 95 % by

are |ndependent hy drogen or a 2-hydroxyethyl group,
weight. &HED dxinbits adoraelta@eﬂusa 1ol agaeal pmmrtrl@ss is Wed aR'a bledd volume

v.dr.oxyet.-h ei n aII referred.
PGP RO T Oa eIt ey T B RE FLfs ISAhRRFhGRy et al, 1997
Kra@R&Ausphattaid, tsv(e)prmemg | narInt mm'erheeef are, 1995 Arzneim.-
present invention relates to the nethod and t he
Rﬁ@&ﬁp@@Hﬂ%Rﬁgaﬂbﬁ@ﬂﬁﬁgd above, wherein the polymer is

hydr oxyet hyl starch and the polynmer derivative is a
hydr oxyet hyl starch derivative. Hydroxyethyl starch
AmfykdpS3tin Sorsistesf glatdseancibtiesamhiesdin yh theansinichgin alpha-1,4-glycosidic

borela . PSR, it B ARG i 410 oS RS bonds are found. The

phySsidb? Qﬂ@%ﬂ:raﬁhﬁ I(Ra‘?hé’s”%? R HRRGTd Qre Wﬂiuﬂg Hecterf?ﬂlgéda Yy R type of

corn starc a concentration of
glyousidyh tbontE e i he mcxddaihp}aghé@ydosxdﬁmgomal hehcal structures with

roperties and is used as_ a 0 lu acenen
abol SR ioa BT Lo e HEPs- | Re PRESET PTG & well as the
biodheRHTER ies€Sf Rk -polyhét loan ek &ifida Usd BisstBriof TRE ftroduction
271-27 and Weidler et al., 1991, Arzneim -
of a hydroxyethyl group can be achieved via alkaline hydroxyethylation. By adapting the
reaction conditions it is possible to exploit the different reactivity of the respective hydroxy
group in the unsubstituted glucose monomer with respect to a hydroxyethylation. Owing to

this fact, the skilled person is able to influence the substitution pattern to a limited extent.

HES is mainly characterized by the molecular weight distribution and the degree of

substitution. There are two possibilities of describing the substitution degree:

1. The degree of substitution can be described relatively to the portion of substituted
glucose monomers with respect to all glucose moieties.

2. The degree of substitution can be described as the molar substitution, wherein the
number of hydroxyethyl groups per glucose moiety is described.

In the context of the present invention, the degree of substitution, denoted as DS, relates to

the molar substitution, as described above (see also Sommermeyer et al., 1987,

Krankenhauspharmazie, 8(8), 271-278, as cited above, in particular p. 273).
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Forschung/ Drug Res., 41, 494-498). Anylopectin

consi sts of glucose noieties, wherein in the main
wepwirmdabpha- 1, 4-gl ycosi di ¢ bonds are present PEHEP2006/008858

t he branching sites al pha- 14, 6-gl ycosi di ¢ bonds are

HE%gﬁ%Pu%o y&?e F@ééﬁt q% &ggcgf'se}?e%e Q(éﬁg&ruﬁ%%s \Aﬂfceretutﬂ feﬁch molecule differs

ecu e ar mal n

frorg| ﬂﬁe Odthéii withorgpsect [thethé delﬁﬁerﬁﬁaﬁkle diegfqeh ahe number and pattern of
cosidic bond, helical_ structures with abqgut six
bra@qhurgg)g f?éﬁdh%&b%wom@ﬁelar HE §r‘%ﬁl§€%ﬁre apixture of compounds with

dlffg{é}{f ?goq p(%{i‘%mvgi%%% ﬁé%%{lmeé‘ﬂ?. egﬁarﬁélﬂ&h IC 3 1uRERRE rd‘ﬁfee?rﬁmed by

via su tltutlon
ave'ragbrmdlmculiao n;v@ghtawlntjndt}mxheiph(yﬂ s'gnsmqal oneanbe Iachisev@dext, M, is

| kal i ne hydro | at.i on. d pti he .
calgulsled 7 e, SHBMEI oA LT GIBE S G B Spclctiffs. Aliemaively.
Mw%ﬂ‘ LBV R e WERAE dverdgé 1961e&t1§r WwEighe ?éﬂrys%nmadmm&h QEPends on the

i'n the"unsubstituted gl ucose nononer with respect to a

massyodthexdEShyl ation. OnM ng to this fact, the skilled
person is able to influence the substitution pattern
toalimted extent. HES is nmainly characterized by

Prefepfb1yTDhe GiiidadxywikiyD Riardh Gdedi idUtht ARvehtidnt e L1a@agendlcular weight

substitution. There are two possibilities of
(weiight gnéap) nﬁ fltoma 150 390; kIt Hpdroapgihelestareh cap durglegsrexbibiff a preferred
e ' I Iy
molrs% Fl;fbs'tl uH:I %FOH d%é{%%gg’ A, r?n%%t%he%l‘é/ B\ﬁte?%r}elae() 1 to 9 9or0.4to
2, préfedibly ghu@qsg didi eprefgredFatid betwteg@e Of S@Eﬁ)ﬁltlbﬁ llﬁ thenrange of
can be described as_the nol ar substitution, wherein
fromﬁé%@m&rreélpe%mhs%yémy?t Y BAPRS- per gl ucose noi ety
is described. In the context of the present invention,
t he degree of substitution, denoted as DS, relates to
Thet then fimkan meldeslar tueight'has wsd dethercobesit afttbe pre(ssmén‘aﬂm;ion relates to

Sor; er et al 1987, . Kr enhaus Zi e,
the Sep1ET5 5 AL FEm e dgeargiecte’ the LA S-0aMoantl: [Boyihttitering)-GPC
metﬁ@h Wi HARSbE] fr %rﬁﬁx‘éﬂheﬁ% cPal M@WPIQFa%ﬁe&ﬁﬂRﬂﬁhhhﬁ@SS(S) 271-278;
wherei n each nolecule differs fromthe other

andr d¥gidler ¢toak.hd 9pbl y’n‘ammmafpmnhld@é@w Reie. ‘hlmﬁ%‘} 4a&d For mean

attern. in sub fution
mofRRHb e Fieklsed RO Y sPah & nofHRPE B ARblgbh nER s out wi
a standard which had previously been qualified by LALLS-GPC.

According to a preferred embodiment of the present invention, the mean molecular weight
of hydroxyethyl starch employed is from 1 to 300 kD, more preferably from 2 to 200 kD,
more preferably of from 10 to 150 or 4 to 130 kD, more preferably of from 10 to 100 kD.

An example of HES having a mean molecular weight of about 1 to 300 kD, preferably 10
to 100 kD is a HES with a molar substitution of 0.1 to 3, preferably 0.4 to 1.3, such as 0.4,
0.5,0.6,0.70.8,0.9, 1.0, 1.1, 1.2, or 1.3, preferably of 0.7 to 1.3, such as 0.7 0.8, 0.9, 1.0,
1.1,1.2,0r 1.3.

An example for HES with a mean molecular weight of about 130 kD is Voluven® from
Fresenius. Voluven® is an artifical colloid, employed, e.g., for volume replacement used in

the therapeutic indication for therapy and prophylaxis of hypovolaemia. The characteristics
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di fferent nol ecul ar wei ght. Consequently, a particul ar
HES solution is determ ned by average nol ecul ar wei ght

WQRR0812e6 hel p of statistical means. I n this cBEEERI006/008858
M is calculated as the arilfhneti c nean dependi ng on

of \?ﬂgvéﬂm%%ta rﬂgam%f‘e%m gfgilﬁﬁ'l BFI%%O@' %0, ob¥'D, QrmdYYY substltutlon of

aver age represénts a
0.4\ahdia|€2d€(b@fatﬁsaflabbﬂtt69 mass of the HES. Pr ef erabl y, the
hydr oxyal kyl starch used in the invention has a nean

nol ecul ar wei ght (wei ght nean) of from1 to 300 kD.

Thér'r%fgs%yﬁﬁ/@%konsﬁﬁ[) GR1aFaN o Hrh&Bbd &R B &ox‘f?‘uéﬁ"t&f & H@aned above

substitution of fromO0.1 to 3, preferably
wh&einrtbe hycbneizﬂkylesmhrﬁh is hyolréxyethyt st@rch hawing,a peaf mlo@bhlyu' welght of

fro@d@é? éé@oﬁr#ﬂa@ﬁ ?{}%@i&g‘} (ﬂ):lg% ge:\glegg vc\:/iihC?espect

to t he hydroxyethyl groups. The term "mean nol ecul ar
ight" as used in the context of the present
Prefemérr@mgm of éheamean molechlar weight areas.gddde tiSA&E, or 10 to 130 kD, or

30 BCERIEI 5 Sendd Kt hp20 18 PR RBPH B T30S 120 100 kD. or 4 o
1008kD,, 0r 11984 1 060ka) e 1h &3 $EMRDNGZi Sto 1DOKD, o2 502 760 kBN6r 4 to 70 kD,
VWidler et al., 1991, Arzneim - Forschun /DrugtRes

o D 0 W RS o R ond e 010 5
TR 8 B R P BB LR IERDTE 13 BELHD. or a0

12%30@8@21&@@%0@1@ a preferred enbodi nent of the

present invention, the nmean nol ecul ar wei ght of
hydr oxyet hyl starch enployed is from 1 to 300 kD, nore

Ac%ﬁggr?ggé/ 1&&19.\‘[}' Zp&ﬁn%goerh%dlmeﬁﬁ P?&lﬁ:ﬁ/t HvehfiH the mean

D, nore preferab from 10
moleoula0@eight oﬂhly@wasrqﬂh)d sta&cli—lﬁﬁplha&d isgn ahemaage nﬁfremﬂnare than 4 kD

andy@il(gbl_l alks)ﬁc aan.ho F:[J’Q %PSBF f:ﬁ %&%ﬁ%?(l)fgrlo ttogl:lool(c)D or from 10 to
11 HDQ)fr%Yoﬁbbk’o @l ‘f(]j @r &b@ut 19UGH 2$n thefrang: & fr&mA.1 8-12 KD 8r from 12
1.3, preferably of 0.7 to 1.3,

1. . 2, .
to 1§ddhoa§o@1 171 @ @ kIp, @r, abguOlS , or in.the range of 14 to 15 or from 15 to 16
kD, or about 18 kD, or in the range of from 17 to 18 kD or from 18 to 19 kD or from 17 to

19 kD, or about 50 kD, or in the range of from 49 to 50 kD or from 50 to 51 kD or from 49
to 51JkD, or about 56 kD, or in the range of 55 to 56 kD or from 56 to 57 kD.

According to another particularly preferred embodiment of the present invention, the mean
molecular weight of hydroxyethyl starch employed is in the range of from more than 60
kD and up to 130 kD, such as about 70 kD or in the range of from 65 to 75 kD, or about 80
kD or in the range of from 75 to 85 kD, or about 90 kD or in the range of from 85 to 95 kD
or about 100 kD, or in the range of from 95 to 105 kD, or about 110 kD or in the range of
from 105 to 115 kD, or about 120 kD or in the range of 115 to 125 kD or about 130 kD or
in the range of from 125 to 135 kD. '

As to the upper limit of the molar substitution (DS), values of up to 3.0 such as 0.9, 1.0,
1.1,1.2,1.3,1.4,1.5,1.6,1.7, 1.8, 1.9 or 2.0 are also possible, values of below 2.0 being
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1.1, 1.2, or 1.3. An exanple for HES with a nean

nol ecul ar wei ght of about 130 kD is Vol uven(r) from
Wo-e@3@si206. Vol uven(r) is an artifical coll oi dPCT/EP2006/008858

enpl oyed, e.g., for voI unme 16 epl acenent used in the

pre{?pr%ﬁ sl § Beﬂ%} frrﬁfre ﬁ)rb%ﬁay fva(i'}@f Bf 8&! W Pﬁ'sﬁcl?gs 0.7, 0.8,

ypo aem a cter sticso uven are
0.9nkeénl . hol. 2aul1aY beisg gﬁﬂmfeﬂ:&ﬂ:rﬂﬂo +/ - 20, 000 D a m)l ar

substitution of 0.4 and a C2 : C6 ratio of about 9:1.

The present invention also relates to a nethod and to

Theré&dke %?éf&?ecﬂ%ngé‘ss&ff th® ﬁﬁ)leﬁ-%ﬁﬁltﬁ‘ﬁkﬁ{ &k Tronk 6. 1%@&@&11 oYl to 1.5 or

starc¢h 1s hydroxyethyl starch having a mean nol ecul ar
frOIWd) gm 16% off from a.0 tod .16 fioby 0|dmf(b9a1blfyormﬂ) ¥ taof81Mare preferred

rangRgot e giolsr by g an Ao 0.4 877 ¥ T8 RA ol S 95 PG dado 1.0 or
froti[0.2 & 0.5Qr RNl 82 0.8 Bl Igoieoprlf’égreh [Panges of e ﬁl@lailg@ostltutlon are
kD, or 10 to 100 kD, or 4 to 100 kD, or 10 to 10

frOIOrO 3 o 2eriomn K3, took-518 fram i)Obt(kDO Qirfrfsn XL Q(IIfrOfErO 310 0.38.

r 2 10
Eve?lomgrﬁ pr%flérrg%ra(nge%g H%Bmolar SAJb?tltué%ﬂ s I from ?Q ttoq %‘é@?{ﬁ% 4to0l1.50r
fror@10.4L% 1.9, &rdrda0.406 11Bot Rod®. &1 O.QforﬁrotrDO 48 kB or 10
to 18 kD, or 12 to 18 kD, or 4 to 12 kD, or 10 to 12

kD, or 4 to 10 kD. According to particularly preferred

d
As TPRCURERbR: SlosdiGoH ASEts SAEEREADDS b NECRRT ot Jeast .1, more
prefefably andeasof0.2 rmmermreeﬁerhbi&natmekﬂ) @+ dande move bﬁﬁeﬂaﬂy at least 0.7.
b th Ot
Pref@%cg rﬁ?&%ﬁoﬁs g‘?f‘kgﬂo@ "% sl olo0. iltOk%rn(%@F %%{f?g Pol to 1.3,
mo}f?refafreﬂ 0.1t 3.9, 3R%8 p?éfexfa[)mréﬂi d pto]{¥8 erofEr prEfe?iE‘l}l?roﬁm 2100.8,

or fromZ21 to 13 kD,” or about kD,” or in
moreapigéeratily ifdorn . 150d}.8 fandraves morelmemblmfrcabdm tQEO &Btlll more

n.t he of fro
preféisiy SPPE 1701 opss RELorBH SBL 0240 OV sy Pleterphg fom 03100.7
drraaﬁq)r@fferd‘blpffbﬂﬁo B0 0. PRM Rk Iy Qe fefted @afued oRDSdre fe. ng) 1,0.2,
1 kD, or about 56 kD, or in the range of

55 T
0. 3,5(@544&)509 6f 95“9@6()(9@ 16)7 1)or 1 3 with 0.2, 0.3, 0.4, 0.5, 0.6, 0.7 or O 8 being
more preferred, 0.3, 0.4, 0.5, 0.6, 0.7 or 0.8 being even more preferred, 0.4, 0.5, 0.6, 0.7 or

0.8 being still more preferred and, e.g. 0.4 or 0.5 and 0.7 or 0.8 being particularly

preferred.

In the context of the present invention, a given value of the molar substitution such as 1.3
may be the exact value or may be understood as being in a range of from 1.25 to 1.34, or
1.0 may be the exact value or may be understood as being in a range of from 0.95 to 1.04,
or 0.9 may be the exact value or may be understood as being in a range of from 0.85 to
0.94 or 0.8 may be the exact value or may be understood as being in a range of from 0.75
to 0.84. Therefore, for example, a given value of 0.1 may be the exact value of 0.1 or be in
the range of from 0.05 to 0.14, a given value of 0.4 may be the exact value of 0.4 or in the
range of from 0.35 to 0.44, or a given value of 0.7 may be the exact value of 0.7 or be in

the range of from 0.65 to 0.74.
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According to another particularly preferred enbodi nent

of the present invention, the nean nol ecul ar wei ght of
wWhywroxes hyl starch enployed is in the range BPET/EP29A$/008858

nore than 60 kD and up to 130 kD, such as about 70 kD

' kD..- baut
paffil RN Brinl(OF Sl Bl ORI sarch,
prefebubly Hytg‘exyﬂthfl rsomlﬁ and dts %lkr&ubstlt&bmuDS]zﬁQ e, 1mkDiand 0.4 or 10
the ran 3e of m95 to about 110 kD or

KD a0y ande 18 and Bahorda Kyanche ek 1 Sk Bisbid o136 st 0 or 18 kD
and'028 of ?Q éHd d’%%r%@ ﬁ?gn&@@ér ﬁ)bﬂytan%%@ kD5 0k 'dﬁd:d]ﬁfand 56 kD

rangeo from1257to 135 kD. Astoteuper
andt(he on30 &D and $t4 6110 kD {nBS).7, oral00dD efid 0@ ¢rol ®. KD snd 9.7 or 130

as. 0.9, 1. 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8,
kDi{“bg'él’ori%ngraé‘d;qg'o possi bl e, val ues of below 2.0
bei ngpreferred, values of below 1.5 being nore

preferred, values of below 1.3 such as 0.7, 0.8, 0.9,
As far @s tie ratio of €, : 6 subsBitusisinrig cgmcielrﬁednmié S\dVSéitléiOﬂleisi preferably in the

58 5 S BR3P 5 B o

pret%ré’bl@fntﬁé%ﬂg@oliﬁbﬁm3t(QIPr from0.1 to 0.9 or fromo.1
0.8. More preferred ranges of the nolar

substltutlon are from0.2 to 2 or fromO 2to 1.5 or

Accgtrc?lpgg g furﬂxeil’ 81b851 n?g}'&eér%sgn{) %619([ l%ntrg %Ll'% gﬁroxyethyl

nore pre erre range em)ar

starallié% thdyobe émploled Ha\iiflg ﬂffflﬂ‘érﬁ nSednandle&ulax wélgbimaﬁdﬁﬁ)r Hffferent molar
O.or fromQ.3 to 9or from0.3 to E]?l/en nor e
subﬁrten@r ra@é/qraﬁﬁﬁegersf rat“ﬁé #olCar - s%swb%twa%h ‘Hpegelopgpinixtures of

hyd??xéfregl%l %ta?%he% rngg% (r%e ntlofr}ln %edshﬁ’\ym%rd?ﬂ%rgnt‘lmte% Jm(ﬁecd?ir w§1ghts and

9 or fromO.4 t
diffénf aolasubdtgution] ard dififesnit rattos @i (DI)s swbstaumrermdxavm@shfferent

i's ef er abl at f
ety Pl S S e SRR ST e b TRy e same
ratiélof |C§ai’§6 Libdtitufis £ R HaQfhg! ATERAL RleaPA¢Rildr vAdThlts hnd @he same or
3, preferably O.i to 2, nore preferred 0.1 to 1.3,

abom)thg spme fraglarcgiibstitution agd diffenent éatmsefféha@ﬁ)ﬁubﬂﬁﬁﬂ@l, prhgving the
o PR T RO, S e 0P i
diffreft ratibk bf CHPCE substltutlon or having different mean molecular weights and the
same or about the same molar substitution and the same or about the same ratio of C; : Cg
substitution, or having the same or about the same mean molecular weights and different
molar substitution and the same or about the same ratio of C; : Cg substitution, or having
the same or about the same mean molecular weight and the same or about the same molar
substitution and different ratios of C, : Cg substitution, or having about the same mean
molecular weight and about the same molar substitution and about the same ratio of C;: Cs

substitution.

In different conjugates and/or different methods according to the present invention,
different hydroxyalkyl starches, preferably different hydroxyethy! starches and/or different
hydroxyalkyl starch mixtures, preferably different hydroxyethyl starch mixtures, may be
employed.
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preferably fromO0.1 to 0.7, nore preferably fromO0.2

to 0.7, nore preferably from0.3 to 0.7 and nore
weeeiesabdy fromO0.4 to 0.7. Particul arly prefBCFEN006/008858

val ues of DS are, e.g., 0.18 0.2, 0.3, 0.4, 0.5, 0.6,

o Qi il b B 1

IOOQp&fer@blﬁ 1 ©. 13, x paxtiSulaei nidebyédngronpe),dreed groupt) add/ér hemiacetal
i1l nore ferred and,
grmép(@) op winegﬁm dhe; hﬁ&@xgalgylggta@ SO%Q?rh‘@tlﬁg tﬁ;r&gﬂ‘f 59m9rlses 1 to 100,
t i nvention, a
P b B e L I b R0 BB e 1. S
be the exact value or may be understood as being in a
e of from1. 25 to.1.34,

In ap QM EEP TR e LE S50 S IoRBn iy PSS g A SoReteraply 1 08,
in partRRldrq dddfhde Frol($), REY RSup($)nund’R HemNaeth® gffup gga)br Réherein the

understood as being’in a range of fromO0.85 to 0.94 or )
actife Sulystance eompsse§x1at9t 15 pireferably hig/8ia partirarart loglghar§H-beta amino

bei ng |n a range of fromO0.75 to 0.84. Therefore, for .
groyp( a given value of 0.1 may be the exact val ue

of 0.1 or be in the range of fromO0.05 to 0.14, a

gi ven value of 0.4 may be the exact value of 0.4 or in
Thet hﬁdnoah@bylostafqho prefeblyt hydroxyethyly starch; wempyisingethgfat least one

alde d? m%Xng léeggte%g@e%er%g{:#?lcg{ogpl (g/r glr 161? el 9%15 heﬁni'h@ngﬁup can be

erre

proﬁlae@bylatrergz@&itﬂﬂe metiedul ar wei ght of the hydroxyal kyl
starch, preferably hydroxyethyl starch, and its nol ar
substitution DS are, e.g., 10 kD and 0.4 or 10 kD and

Ind P%{@&ﬁ)&nb&n gt 9164}‘1 rﬁ)ézagﬁg) sech gegvﬁfve%nﬁﬁsﬂ@s%? 4idehyde

and or 0.4 or 18 kD and
grotf) ke gmﬂlpOheknmr:etEDgﬂoﬁpamdaid atplor-SBbekdDaming grodp ahobtaed by a
tE‘D and Q..7 or 70 KD and 0.4 or 70 kD and 0.7, or 100
methpd SOMPASIAC or 100 kD and 0.7 or 130 kD and 0.4 or 130

k ai{‘i‘ﬁngocfucu%satf Rhsthetdl@ehyaé igfoupf inGBe hy8dxyalkyl starch by a ring-
stitution 1s concerned, sald substitution is

pr ef ertaianylgumddtvenrrmgenmr from2 to 20, nore

pr(s g(%r%gclt%g drOQQQEyIOfstafr(!ho 'Iln?h LR At a&ge C¥®ka¥P bffunctional
compound, said compound comprising two functional groups M; and Q, one
functional group M; being reacted with the hydroxyalkyl starch and one
functional group Q being
(i) an aldehyde group, keto group, hemiacetal group or an alpha-SH-beta

amino group; or

(i) a functional group being chemically modified to give the aldehYde group,

keto group, hemiacetal group or an alpha-SH-beta amino group.

According to (a)(1) it is preferred that hydroxyalkyl starch is subjected to a ring-opening
oxidation reaction using periodate to give a hydroxyalkyl starch derivative having at least

one aldehyde group.
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preferably in the range of from3 to 12. According to
a further enbodi nent of the present invention, also
worRoor81es6 of hydr oxyet hyl starches may be enpl BYEEP2006/008858
havi ng di fferent nmean nol edfl ar meights and/ or
edllfu];% r&g gy.ldg{lmf H‘.{%E{lbl{ Héﬁggc;hel eﬁ( lr)n é}f ﬁée 25}%1?5 dut fSan aqueous
mediuﬁhr Thy etdgydpeat@ra}h@aldmayadmnamh@mdcbdn avhnempkrhtfues ehfrom 0 to
nrean ol ecular wei ghts and different nolar
37 &:kﬁ?fﬁeﬁflﬁ@ha%@ Jttferent ratios of C2 : Cb
substitution, or having different nmean nol ecul ar
wei ghts and different nolar substitution and the sane
In ame mbfered ehdbodanant pdt(a)@2 ))ahe Ganctiod grutqultiﬂiselcq:tgzd érom the group
havi ng di fferent nmean nol ecul ar, wei ghts an

t Wi S anhydrid
congP B i3 CHDOSAnBOHE & TCATBE: FBOTORTeHRI GIPRErE anhydride,
carlgcﬁ(ghgsacqa fAogeri®, S14B8}dnhidt |i&thioRYardafy | Mlofdfn®¥e Hid epoxide

he sane mean nol ecul ar wei ght and di f f er ent
gronpd and thebBinctienal @oum@ idi 4nf ddelntdergroumketd gap; hewiacetal group,
ut i on, or havi Eﬁncgj fferent .mean ,.nol eg

alplwegg};&e a axﬁlglot group,.pr.a 'SBEllt 2IOHR bg%cqgg}l%ﬁ Hf fodified to give an

alde?:igﬁé fotdupt b RBroRup, RShehRiR A orépO bt art 418hS-8MEbdt@hmthoOfroup.
C6 substitution, or havi ng the same or about the

sane nean nol ecul ar wei ghts and different nol ar

Accor t I Lg}éeli gr?b?cﬂgleb{](gfr tﬁgggels%gt iﬁie?lm)n tﬁg ﬂ{Hgl Jc@(tnjdﬁgqg (8(2) may

ane or

conﬁﬂ[ﬁe tHﬁ&ﬂe ModexyalRyl weichhs rawtdivie tisaomionallpbeidizddheducing end
ane nol ar substitution and dlfff%pent ratlos of

c ;.
of thg hdiesyalkyh SERN Vb hat frgstaans hifupeiionsh fempgiK comprising at least
two%hg&g) %roWE%g'htana | about the sanme nol ar substitution
and about t [

e sane tatio of C2 : C6 substitution. In
di fferent conjugates and/or di fferent nethods

Theﬁfpgﬂqlgtgyaq gﬁdgc{]xg(p@p{ggt%p ¢ BF ?raﬁliyaxydlll'g%yfgp&igpatrch is reacted “via the
optiORAN P IXREY redhiding @ aRdised iflithé @bkt bY eHeOp¥adrt Yihvention may
starch m xtures, preferably different thr oxyet hyl

relage ma:promsstagmdmgrtayvmeh thephiydyeaaalksil stagsh éf weeted predominantly via
ment,, t.he dro yal kyl starch or derivative
ts GIBPAY CRglsh FEusHy

This term "predominantly via its optionally oxidized reducing end" relates to processes
according to which statistically more than 50 %, preferably at least 55 %, more preferably
at least 60 %, more preferably at least 65 %, more preferably at least 70 %, more
preferably at least 75 %, more preferably at least 80 %, more preferably at least 85 %,
more preferably at least 90 %, and still more preferably at least 95 % such as 95 %, 96 %,
97 %, 98 %, or 99 % of the hydroxyalkyl starch molecules employed for a given reaction
are reacted via at least one optionally oxidized reducing end per hydroxyalkyl starch
molecule, wherein a given hydroxalkyl starch molecule which is reacted via at least one
reducing end can be reacted in the same given reaction via at least one further suitable
functional group which is comprised in said hydroxyalkyl starch molecule and which is not
a reducing end. If one or more hydroxyalkyl starch molecule(s) is (are) reacted via at least
one reducing and simultaneously via at least one further suitable functional group which is

comprised in this (these) hydroxyalkyl starch molecule(s) and which is not a reducing end,



100, preferably 1 to 15, in particular 1 al dehyde
group(s), keto group(s) and/or hem acetal group(s) or
wWoRW7 @364 he hydroxyal kyl starch or derivati vePE€HEP2906/003858
conprises 1 to 100, preferdbly 1 to 15, in particular
; = t ' ) t4red,
e e o @ ThAl 200 oy B RIS D20 BAFS PRbly at least
60 p,ehercaipbferdbly at &asi 65 farmocupraferdblnlat d&dagd@0 §b,aomprlespreferably at

ket.q group(s d/or hem gcetal gr.o s) ,or rein
leat 18 YLD B RSAL e ol SEe RGHily o iy &g Gore preferably
at 168t 90 % NanRasiilll Rdedsrefboradl P RoreSiHd38% &usi g 95 95,0845 H7 %, 98 %, or
The hydroxyal kyl starch,” preferably hydroxyet hyl
5 99 Sbaradhall cerepadi Sinstjondlegratips @b sthessnbydrbrsiyylestarchbupolecules, said
ket o, grou em acet a roup, or al pha- SH beta am no
fungfosth oY Ins N s e s yhee FHPEREENHEE hod 1 1 a
preferred enbodi nent the hydroxyal kyl starch
derivative conprising said al dehyde group, keto group,
Theh garina Gedudingy eadip apusedhiing the perdexieibibie prasenh énvgntiop relgtes to the
obt A L ) . . :
e e B R et AR RN et e A BB present as
10  aldéhyde ngops AndGr @xi chatdspehdiga beiuetab forra) In2¢ase e tredgring end is

the h%drogéflkyl starch with at | east one, at | east
oxighized, B¢ aldahdects sBrinetal GEOUP 1e SHUREM O Rsarboxy groyand/or of the

i oups M and Q one functional group M
“Hﬁg néhﬁggg?g% wi th the hydroxyal kyl starch and one

functional group Q being (i) an al dehyde group, keto

roup, hem acet.al gr or an al pha- SH-beta am no
Acirditg to gie pitpodipepCHEF BRI gP O pabh PECHErACCE o (@)(2) may
15 thefsH fdoRfpris® ofidYAng RGdRKFARYARa@h A Ms reducing end to give hydroxalkyl

starch according to formula (I1I1a)

OR’

(Illa)

and/or according to formula (I1Ib)

(I1Ib)

wherein R’, R”’ and R’’’ are as defined for formula II, and reacting hydroxyalkyl starch
oxidized at its reducing end with at least one suitable compound to give an aldehyde, keto,

20  hemiacetal or alpha-SH-beta amino functionalized hydroxyalkyl starch.
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ket o group, hem acetal group or an al pha-SH beta am no
group. According to (a)(l) it is preferred that

WO oxned kyl starch is subjected to a ring- opREil/ERR2006/008858
oxi dation reaction using pétiodate to give a

Oxig?lg&ﬁéﬁ’ e i‘%Jdr(%yﬁ P @& g?éfh’éﬁlgl'lg)ﬂ {)}%rte flyl ls@RSH, n¥ebe carried out

yde group T ring-openin reaction
accarcdogy i eraghtrmetber) 6t yomhbinatien ofineitteds o/ui’ucln nesah ingoepoesnds having

the gﬁqvegrgpeg;rqr}gﬂ%é}nlgtpgﬂgzﬂiegg@ﬁl (zg l:lt)ggg[?eléag% tlhg rg)xids.':ltlgr{il rrr{ayebde carried
out I%@Jr&”&l B'aﬂ' JuttaBle eth&l 8fmelidde rx‘@suﬁ[n%f %rth@gxﬂm%&ﬁ”ﬁg end of
EZ) t he functi onal rou!o is selected fromthe

hydgcvmbiy stasélstitng prefesatdnr grooupingaar @a@iln@eodme solution as

desfiiied e BB 196 ARIL s ASSCRT RAEY SRR EBE A, cotumn

9, li®Bs O EPLDriERicOEporaBd helemb e faemeps and the functional
group Qis an al dehyde group, keto group, heni acetal

group, al pha-SH beta am no group, or a functional
In anofhel ppe%rli]% gQgﬁl%lnk,%hgﬂgﬁﬁe{cg | épougl yf%h@'ﬂyﬁlo@?@lxglestarch is the
group, a keto group, 'a heniacetaP group, or an

hengih¢efel ghdpsithe feduciag @hd optheAsderxyalkg! starchie ite Abo-Ok i form.
of the present invention, the nethod according to
(a)(2) rmy corrprise that the hydroxyal kyl starch is

AcJoEcﬂﬁ% d I(f%?g( fE&e Lty gtﬁliﬂ %e%ﬁﬂdex%lgl?y ?ﬂ%‘ B 1&{mych1dlzed at its

W th-t east 0
redllmnﬁgj mtd ii® medct&;bwphtﬂmdatdeam i fincigprat comastnd mnnpnsmg a functional

fu [ rou ML. a The .t erm t hat
10w ok FEEIRRCMhoiRE ARG ) s b FPatly 4t e aptionally
oxld&é’cﬁeﬁﬂm %bﬁ‘d t4e 20Rhédynal éﬁbuﬁ&} Ahzads he Qk'l‘éhﬁﬂa §rﬂﬁlp A&to group,
used in the context of the present invention may

a herelagetel group op an inhe- d-detadimigotgsouhpe i fereional grOUP which can be

ch is reacted predomnantly via its
mogd‘éfég lv?yx%%g a8t %HCici ng end. This term

"predom nantly via its optionally oxidized reduci ng
end" relates to processes according to whic
As &ingtipaaligraun Minefr et depst bifygctional %qramﬂlyldawhlpba%feas@d with the

hyd(l)/égxym?cryie lefc%t %E;?egia“fly a group is to be mentioned having the structure R*-NH-
where R* is hydrogen or a alkyl, cycloalkyl, aryl, aralkyl, arylcycloalkyl, alkaryl or
cycloalkylaryl residue where the cycloalkyl, aryl, aralkyl, arylcycloalkyl, alkaryl or
cycloalkylaryl residue may be linked directly to the NH group or, according to another
embodiment, may be linked by an oxygen bridge to the NH group. The alkyl, cycloalkyl,
aryl, aralkyl, arylcycloalkyl, alkaryl, or cycloalkylaryl residues may be suitably substituted.
As preferred substituents, halogens such as F, Cl or Br may be mentioned. Especially
preferred residues R* are hydrogen, alkyl and alkoxy groups, and even more preferred are

hydrogen and unsubstituted alkyl and alkoxy groups.

Among the alkyl and alkoxy groups, groups with 1, 2, 3, 4, 5, or 6 C atoms are preferred.
More preferred are methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, and
isopropoxy groups. Especially preferred are methyl, ethyl, methoxy, ethoxy, and particular

preference is given to methyl or methoxy.
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at least 60 % nore preferably at |least 65 % nore
preferably at least 70 % nore preferably at |east 75
waogoomoseepr ef erably at | east 80 % nore pref er BGI/EPAD6/008858
| east 85 % nore preferabl g2at |east 90 % and stil
. 0
ARG R SAEAAIL ARSI HE b, B Mhc BB . s
struetypé Ry NHERT *-awhgire R *pecdertablyncompeise e det sohictuira uait -Néhsand/or the

one optionally aoxidized redugin nd, per hydroxyal kyl .
st @iy At gL Saihes a0 a0ty BRARD dPbRmRYIE Silsth Specific
exalfI&TY} e WG nhiSgrb@aR*@dre/i @ at | east one reduci ng

end can be reacted in the same given reaction via at

| east one furtheMsuitable furdtional group mhich(?s

conprised in saj/(!\l oxyal kyt h\nnlecuLg_ﬁn_ _

whi chlis not a redufling end. If ¢gne or nore H 1

hydroxyal kyl starchGnol ecul e(s) Gs (are) reacted Wa

at | east one reducing and sinmultaneously via at |east

one further suifpble®unctional group which is

conprised in thi e) hydroxyal kyl starch

nol ecul e(s) and whjjch is not a reducing

end, gddatistically @referably nore than 50 %

preferably at |east 55 % nore preferably at |east 60
wheyg, ifrbris ppaseteivagst it igindepensentsOogr Syore preferably at

| east 70 % nore preferably at |east 75 % nore

preferably at |east 80 % nore preferably at |east 85
Théteforg)Itke presémstriabeéntioat alke asdlhite® Go %) mathdd Shdld cofjugate as mentioned

preferably at Jeast 95 % such as 95 % 96 % 97.% 98
aboyg whereyths,functional graup Muds selacted GrRY the grmupossistinge

hydr oxygllyl starch nolgcul es, said fgnctional grgups

includiﬁaﬁthe reducing/ﬁ ds, arergaﬂﬁ%?ﬂg endR'“TheN”

term "reduci ng endHM used in thé context of the H

present invention relates to the term nal al dehyde

group of a hydrtdxyal kyl starch nolecul g NMich)nay be
present asf? de~group and/ or as corf#espordi ng

hem acetal "120rm ||n case the reducing end ys [pxi di zed,

t he al dehyde or hg@m acetal group is in the f@mof a

carboxy group and/ or of the correspondi ng | actone.

Accordi ng to d&he ehbodi nent of the presenH invention,

h h ; N
t he net oﬁzﬁe@biiyﬁb\lo (a)(2) my H,N \jl/ ~

wherein G is O or S and, if present twice, independently O or S, and R' is methyl.

According to a particularly preferred embodiment of the present invention, the functional

group M, is an amino group -NH,.

With respect to the case when the group Q is an aldehyde group, a keto group, a hemiacetal
group or an alpha-SH-beta amino group or a functional group being chemically modified
to give one of these groups, the following functional groups are to be mentioned, among
others:

- C-C-double bonds or C-C-triple bonds or aromatic C-C-bonds;

- the thio group or the hydroxy group;

- alkyl sulfonic acid hydrazide, aryl sulfonic acid hydrazide;
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therefore conprise oxidizing hydroxyal kyl starch at
its reducing end to give hydroxal kyl starch accordi ng

Wo 07034 a (11ia) and/ or according to fornul aPCT/ER)006/008858

wherein R, R' and R" are2ds defined for forrmula |1,

and, r?oqgg;l ng hydr oxyal kyl starch oxidized at its

redu0| ng’end with at | east one suitable conpound to

gi N2 aminathiedigodels; ket o, hem acetal or al pha- SH bet a

am no functionalized hydroxyal kyl starch. Oxi dati on of

tl’?é‘dr?;?droxyal kyl starch, preferably hydroxyethyl

st carried out according to each nethod or
ﬁ%%ﬁlallltll on OFS nmet hods which result in conmpounds

hahe agibd gr(nipoM{mndérbﬁaﬁdessbf thctamiee g(rwpsagonmrij;/htg the structure

(IH ugh the idation carried

bRY iy St BF it e EroHBHBMGR ke kS BRHTR kv groups. or
| rhlﬁa[}@agﬁh@rgﬁﬁg reduci ng end of hydroxyal kyl starch,

it is preferably carried out usi ng an al kal i ne |od|ne
scthejtln)@inoaéardmc gicipd ;O-NId2, , o1 ﬁem@tms Qfstfwwymoxvhmmo group

ective contents of whi exa
é%prbsulgo Eﬁ) Stf%ctnllrﬁcélplﬁor tr}\gg e| n Sy y%“%xéfm SiamlnIon groups,
18y RheAs @fouiRb ﬁﬂdrﬁﬁ*jlhralltﬁﬁnﬂﬁngraﬁﬁi ar lgidesyaladkarylamino
the hyo?]roxyal kyl" starch is the hem acetal group of the

r egfoepsag end of the hydroxyal kyI starch inits

ed 2) bt
¢ Pk SRS U (B fo ! S D arbhl kRO RG® Effips, o
| tAkdr@ldugamthogirGupsi Sadh&@ﬁi}ﬁﬂmgl thdﬂ starctare uInHaNiH 0-
bi functional co und conpri sin nct.i g
whiesifugsshavang:2 sarbanylerepe -éﬁ ofgl/ﬁl R*?}}er%l{l &‘hO Wand'M is, for
pr%jaﬁ{p ly at the optionally oxidized reducing end,
an tnctional group Q which is an al dehyde group, a

keto giQHipr-SH;hem acetal group or an al pha- SH— bet a
am no rolhj(g or a functi

e X u naI l%r oug hlox T . karylox
nodi f i Yigle pelac“h%rry BY #REBe ’éra&l} '3 }isg?‘ﬂﬁﬂc‘fl%rhg} aryloxy
group dbyef the at |east bifunctional conpound which
is reacted with the hydr oxyal kyl starch, especially a
groeup dnsalkpltiie grewn.iasna thlavgrﬁgp,tﬂ:ﬂea@WMbt%g@uR or an alkarylthio
- NHwher e

group;

-~ an alkylcarbonyloxy group, an arylcarbonyloxy group, an aralkylcarbonyloxy
group, an alkarylcarbonyloxy group;

--  activated esters such as esters of hydroxylamines having imid structure such as
N-hydroxysuccinimide or having a structure unit O-N where N is part of a
heteroaryl compound or, with G = O and Q absent, such as aryloxy compounds
with a substituted aryl residue such as pentafluorophenyl, paranitrophenyl or
trichlorophenyl;

wherein Q is absent or NH or a heteroatom such as S or O;

-NH-NH,, or -NH-NH-;

-NO»;

the nitril group;

carbonyl groups such as the aldehyde group or the keto group;

the carboxy group;

the -N=C=0 group or the -N=C=S group;
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R* is hydrogen or a al kyl, cycloal kyl, aryl, aralkyl,
aryl cycl oal kyl, al karyl or cycl oal kyl aryl residue

wopwre3rehe cycl oal kyl, aryl, aral kyl, aryl cycl BEI/EP1006/008858
al karyl or cycloal kyl aryl 2ésidue nay be |inked
di r.egt r

© e n%rggl Ar%lrdr% &%@ s%'m #tﬁggrﬁ@[ﬁ)dg%%gilségﬂgy lﬁo %}%ﬁ? or triflate;

- NH @aﬂrbl., The aI kyl, cycloal kyl, aryl, ar aI kyI,
aryI ycl kyl | karyl, or cycloalkylaryl resi dues

- é eba%f‘y‘yiubstitut ed. As preferred

- bgf Lpde0LD) )-cral nge\pﬁerauqihrqécﬁmq)rror Br may be
ment | oned. Especially preferred residles R* are

- hyd-rGHr@H SOxkyl and al koxy groups, and even nore
pref are h dr ogen nd unsub tdtuted al kyl and

- al k% B EpEP ng ﬁdé al koxy groups,
gr oups vvlth 102, 3, 4, 5 or 6 C atons are preferred.
More preferred\are nmethyl, ethyl, propyl, isopropyl,
nmet hoxy, et hox pr opoxy, and i sopropoxy groups.
Especially pre ed are nethyl, ethyl, nethoxy,
et hoxy, and pary cul ar preference is given to nethyl
or. met hoxy. Acedrding to another enbodi ment of the

- prtB&8RUPi nvention, the functional group M has the
structure R'-NH REX- where R*preferably conprises the
structure unit ™ ghd/ or the structure unit -(C=G -
where Gis O or d/or the structure unit -SO2-.
Specific e? ptes functional group R** are

- whike groupf G3s present twWice, it is independently O or
S. Therefore, the present invention also relates to a
met hod and a conjugate as nenti oned above wherein the

In 4 prRsttired@mbgdionant M the niethwic oL chid froentibg the dupctional group M; is

consistingof A HOHN\ F HN \ H H2N O
reacted with an OH-group on the hydroxyalkyl starch (or the optionally oxidized or non-

oxidized reducing end of hydroxyalkyl starch). The functional group M,; in this
embodiment is preferably a carboxy group or a reactive carboxy group and the functional
group Q is an aldehyde group, keto group or hemiacetal group, in particular the
bifunctional compound comprising M; and Q is selected from the group consisting of
formylbenzoic acid, 4-formylbenzoic acid pentafluorophenyl ester, 4-formylbenzoic acid
N-hydroxysuccinimide ester, 4-(4-formyl-3,5-dimethoxyphenoxy)butyric acid, and 4-
formylbenzoic acid anhydride, or a biocompatible compound selected from the group
consisting of alpha-keto carboxylic acids, neuraminic acids or derivatives thereof and

pyridoxal phosphate.

As regards alpha-keto carboxylic acids, those are preferably alpha-keto carboxylic acids
derived from amino acids and can in most instances also be found in the human body.
Preferred alpha-keto carboxylic acids derived from amino acids are selected from the
group consisting of keto-valine, keto-leucine, keto-isoleucine and keto-alanine. In a
preferred embodiment of the method of this invention, the carboxy group of the alpha-keto
carboxylic acids is reacted with an OH-group on the hydroxyalkyl starch (or the optionally

oxidized or non-oxidized reducing end of hydroxyalkyl starch) or is reacted with group Q
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I I HZNNY N-SH I | GO wherein Gis Oor S and, if

present tw ce, independently Oor S, and R is nethyl.
WoWoosli2zeg to a particularly preferred enbodi NeCE/ERF006/008858

the present invention, the2functional group M is an

of @F1 H}Grc%rglk@l stbdd béﬁ'ﬂé Ianra%ﬁﬁ@ ‘"g?odpo The ere&x@ﬁl‘?ng"ﬁ‘é‘@ kbf3€group of the

group Q'i1s"an al dehyde group, ket o group,
alplhaehwtacertbakylgr igh may thﬂn bl lph@tedsw fwenahathlazohgmcu p or a
functional group being chemcally nodified to give one
of these groups, the follow ng functional groups are

AcddRdi ly”ﬁ[bt pres@dl inRAnos réhRekS a rhethod %&mn@@@@e@@(l) or (a)(2)(11)

C-C1triple bonds or aromatic C- C bonds; the t

wh@r:mtthe hydraxyallylgtaselpis reacigdyith gn |afpd3n1l<@t0aqarl@pxlyyd raalzl; de
aryl sulfonic acid hydrazide;1,2-dioles; 1,2
am no-t hi oal cohol s; azides; 1, 2 am noal cohol s; - the

As axfélgﬁk@s gh@ldEminiN-2oro Siatier holds | srededfativie BEicOD tgoRUPSe preferably
onprising the structure unit -NH such as am noal kyl

blo@qrgmgg)le atprp@f@lﬁ\:ll?{ they s sugars feuad & theihugag hedy, which are N- and/or
O-a%%t@%ﬁé@/ ! gfe?x% % %ﬁdﬁﬁngﬁftd ERX Y P 2 G ROt Psiar B M’hszare N-acetyl

erl vatl €S 0 bxyl'am no group conpr
neurdiricsadidet These umrhpmﬁldNthwS actesired hygldiyx eahibop afntlma pyranose
struc{u?tlaJ Pns(’)rder to fulfill the function as a spacer. On the other hand, it may be possible to
introduce an aldeyhde group into these compounds through selective oxidation. Sialic acids
are found in the human body e.g. as terminal monosaccharides in glycan chains of

glycosylated proteins.

In a preferred embodiment, the sialic acid may be selectively oxidized to an aldehyde

group.

Methods to selectively oxidize sialic acids or neuramic acids are known in the art, e.g.
from L.W. Jaques, B.F. Riesco, W. Weltner, Carbohydrate Research, 83 (1980), 21 — 32
and T. Masuda, S. Shibuya, M. Arai, S. Yoshida, T. Tomozawa, A. Ohno, M. Yamashita,
T. Honda, Bioorganic & Medicinal Chemistry Letters, 13 (2003), 669 - 673. Preferably the
oxidation of the sialic acid may be conducted prior to the reaction with hydroxyalkyl

starch.

The optionally oxidized sialic acid may then be reacted via its carboxylic acid group with
hydroxyalkyl starch. In a preferred embodiment of the method of this invention, the
carboxy group of the oxidized sialic acid is reacted with an OH-group on the hydroxyalkyl
starch or the optionally oxidized or non-oxidized reducing end of hydroxyalkyl starch or is
reacted with group Q of the hydroxyalkyl starch being an amino group. The remaining

carbonyl group of the oxidized sialic acid may then be reacted to form the thiazolidine.

Accordingly, the present invention relates to a method according to (a)(2)(i) or (a)(2)(ii),

wherein the hydroxyalkyl starch is reacted with an oxidized sialic acid.
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hydr oxyl aryl am no groups, hydroxyl aral kyl am no groups,
or hydroxal al karyl am no groups; al koxyam no groups,

W@ eoposnzedri no groups, aral kyl oxyam no groups, BET/EP2006/008858
al karyl oxyam no groups, eaéh conprising the structure
unit -NH O ; residues having a carbonyl group,

-QC(=G-M wherein Gis Oor S, and Mis, for

As %@ yridokhl0 Ehos‘p\hhtea(P}EH)k QK¢ B aupighBn b&tlicphmaylble b1funct10nal
group, an aral oxy. group, or an al karyl oxy gr.oup

comgplonyd tadeSgalwall%vamymehBé EyBup 2 aﬁ-eanémw igh d)artwlpates in
trangérgﬁ'l%uonsh d%@arﬁ!)éﬁ%t}ﬂntshYa%exgl'iﬁﬁens aiilndalluhﬂfe} &ti¥ns of amino
ar onyl ox roup,” an ara car onyl oxy
acidd Fs@lﬁpchaﬁfs @llk@&?#l@ﬁmbmgyémmeg raotipia det foraiaadn edtaSshiff’s base
such as esters o ydroxyl am nes having imd structure
betwernrihe amproraeid apd DG CRTHZNNBe or having a structure
unit O-N where Nis part of a heteroaryl compound or,
with G= O and Q absent, such as aryl oxy conpounds
In anpreferied stibstlinhertt ef tlmméthoésf thieingemtiona ghe phOSphate group of the PyP

s elihrerietovts o5 it e By S xhkel S pf s ipugga g gpdized or
nonSxididkl Md%cmg fend et WiFox yalkyNerch Fining hrphbs;ﬂhh&%}bup or is reacted

with group Q of the hydroxyalkyl starch being an amino group forming a phosphoramide.

The remaining carbonyl group of PyP may then be reacted to form the thiazolidine.

In case of PyP, the functional group of the hydroxyalkyl starch is preferably introduced

into the hydroxyalkyl starch by use of a diamino compound as described above.

Accordingly, the present invention relates to a method according to (a)(2)(i) or (a)(2)(ii),
wherein the hydroxyalkyl starch is reacted with pyridoxal phosphate.

In a preferred embodiment in (a)(2)(i), the functional group M, is selected from the group
consisting of a carboxy group, a reactive carboxy group, carboxylic acid anhydride,
carboxylic acid halogenide, isocyanate, isothiocyanate, chloroformic acid ester, and
epoxide groups and the functional group Q is an aldehyde group, keto group or hemiacetal
group, wherein the functional group M, is reacted with OH-groups on the hydroxyalkyl

starch.

In a preferred embodiment in (a)(2)(i), the functional group M, is selected from the group
consisting of an amino group and alpha-SH-beta-amino group and the functional group Q
is an alpha-SH-beta amino group, in particular wherein the functional group M, is reacted

with the optionally oxidized reducing end of the hydroxyalkyl starch.

In a preferred embodiment in (a)(2)(i), the hydroxyalkyl starch comprising said alpha-SH-
beta-amino group is obtained by a method comprising reacting hydroxyalkyl starch at the

optionally oxidized reducing end with a compound comprising a functional group M, and a
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car bonyl groups such as the al dehyde group or the keto
group; the carboxy group; the -N=C=0 group or the

WO pes@8826¢ oup; vi nyl hal i de groups such as the RECTP2006/008858
i odi de or the vinyI brom d&7group or triflate; -CC H

fun@ona@%@g&i Qoog r %ﬁ_ﬁs 5}4%:% amlg%[é—r%é%mer %hﬁuml v&jhgrein the

confifOURA | Infiiside M1 faHEt the Ealpfra-SH-bdthanGiid® Yo Gs gr,®danhino-2-thio
nggprefepggdlgﬁbodlnent ofpthe met hod ofqghﬁg

propameeort 3, djiamine- lFthiepiopAad. group M is reacted with an
OH group on the hydroxyal kyl starch (or the optionally
oxi di zed or nonoxi di zed reduci ng end of hydroxyal kyl

In SpREGHM: enlh®lifbiCinl @N2N(iiY tivuat Whstibifulhbiicnat kbogoumhtomprises M,

preferably a carboxy group or a reactive carbox

beingnal carh@xsr BFRUPi 05 P AVE AT ROXY Erewp IBHFINE PIS) edalpi-SH-beta
r oy

amino 0 £ ué)f E&ﬁk@gﬁ%ghrﬁ ﬁulépat léa@t ﬁﬂrf\A'USHzlllg:r rQ&pfégn% 1es Sée(l:ectgd from the

groﬁps eonsishag of D:I,DL-(P(G\S(ENPGQ) @H 60& rapleinanmmtureahctrdof and their active

4- fornylben20|c acid pen afluoro hen est er,
ested, WHET{ PEn maycbe gy syut g cﬁr?ﬁ‘%/ﬂ”rf é'me%‘{“éllo group, preferably

sele#te(dd' Frgfnm’ (lglllez’ % gnggﬁx%géf& en@f(y)té)%'i)ﬁfy'l&(y@&'bGWlan(Bd’c) or 9-

benz , or a bioconpatib
ﬂuormmmathﬂxyedrmtydadFmbo)n anl:iep@f owy twoayi smtabg: prfotecting group for a

tich gFpn BFYEEODhEREATd TR By aR PO DR g 80, pmethoxytity
(M&?)Qiaie!;iﬁb&wm% (bﬁtt}?u)c@rkb&@éydrmaoﬁethgﬁm&ﬂpse are

pref erabl § al pha-kéto carboxylic acids
According to (a)(2)(ii) the functional group Q is a group which is further modified to give
an aldehyde group, a keto group, a hemiacetal group or an alpha-SH-beta amino group.
According to this embodiment, the hydroxyalkyl starch derivative resulting from the
reaction of hydroxyalkyl starch, optionally oxidized at its reducing end, with the at least
bifunctional compound, is reacted with a further at least bifunctional compound
comprising a functional group which is reacted with the functional group Q of the

hydroxyalkyl starch derivative.

In the preferred case of (a)(2)(ii) both M; and Q are an amino group -NH;, M, and Q may
be separated by any suitable spacer. Among others, the spacer may be an optionally
substituted, linear, branched and/or cyclic hydrocarbon residue. Generally, the
hydrocarbon residue has from 1 to 40, preferably from 1 to 20, more preferably from 2 to
10, more preferably from 2 to 6 and especially preferably from 2 to 4 carbon atoms. If
heteroatoms are present, the separating group comprises generally from 1 to 20, preferably
from 1 to 8 and especially preferably from 1 to 4 heteroatoms. The hydrocarbon residue
may comprise an optionally branched alkyl chain or an aryl group or a cycloalky! group
having, e.g., from 5 to 7 carbon atoms, or be an aralkyl group, an alkaryl group where the
alkyl part may be a linear and/or cyclic alkyl group. According to an even more preferred
embodiment, the hydrocarbon residue is an alkyl chain of from 1 to 20, preferably from 2

to 10, more preferably from 2 to 6, and especially preferably from 2 to 4 carbon atoms.
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derived fromam no acids and can in nost instances
al so be found in the human body. Preferred al pha-keto

W@ 2006034266 ¢ aci ds derived from am no aci ds ar ePGHERWDES8SS
fromthe group consisting 8% keto-valine,
ket o- | euci ne, keto-isol eucine and keto-alanine. In a
preferred enbodi nent of the nethod of this invention,

In drieeembbodiment off the pnethod b€ thad imvantikei abcoairﬁ)g)xq(ai)@)éi)i itds preferred
IS reacted with n()—l-gr up on the hydroxyal kyl

that(%r: spHinshans foaaaoapg SEmEPsHHE M2 O cpy s&)stltuted

dlaﬁ%aﬁﬁn@ﬁ%ﬁgxy é{ﬂil tosii()a&aﬁl?%1 gté)lrﬂnss pt@shsh W)r{lg &fdo%(?rég selected

kyl starc an amno gr
fromerthé ngrogpf rwasrktatg) off oLp- dmimlnbethaﬂlephd kéiamlmmrbpmlyl iand 14-
ac reacted to _formt etha .di ne
diapgno gl o HGSPESER | LORTORITE S ob oabeRge, 15
drarﬂﬁfb%t‘dhé‘g 1190diamldofbhine, Of, lé-ﬂla{ngi}xédléc)me quedlrrnrdaendecane 1,12

droxyal kyl starch is reacted with an al pha- k
dlamarOIdod@:ran@ aci d. 13Aé1anergarldecaneur amlnl%d@mmtatlradﬁcm ds L,15-

or_der.i atlves are pref.er
ainfingbippd@hie: |ERvRbraiedhg, P i moeaerepy, 118
diath 1R obld8@AnH0NY 9-divhhieBn GHade ddne 2 et QQOQl&G‘aﬁ{o)éio@ﬁzﬁﬁ o # cd@mpound
preferred enbodi ment, the neuramic acids or sialic

having the fermuilay- acet yl neurani ¢ acids. These conpounds

show a desired ri %\Idlt begause of fhe pyranose
structure in or dNTA(€RIRI)PI{GR RupciNIby as a

spacer. On the other hand, |t may be possible to

whérinr RUURE, R, ahdehdee @rdepehdeﬁtlya sthersd fe@nmbe rgrﬂ@up, c0n51st1ng of
through sel ective oxidatjon. Sialjic acjds are.fou

hydregennapeadkyogrgup. njefeg@lx Bydrpaen andoRebuLeieup; Riiss2 rch4 wherein the
resﬁlrl%crgﬂ aﬁﬁﬁmﬂhagf q‘é%%ﬁﬁé' & &?fen%g'iﬁ tHESp gkﬂl 3 (EKE‘IEEJ& &0 1o 20,
e t Sl a t

odi ment, ic acid e sele
prefexdbdly fad 10or &n0 & dehyrdferaply QKIO 4I§/BstH&£mh$ in thescmlseof 'qy‘-eO,yr is not 0,
e oty g b B0 LS IR s R
Wel t ner, Carbohydrate Research, 83 (1980), 2 1 - 32
and T. I\/lasuda S. Shibuya, M Arai, S. Yoshida, T.
A pTgﬁqgg@wmboAlm(mm thi/|prasgnaghientaon also relates to a method as described

above, wherein the hydroxyalkyl starch is reacted with a bifunctional compound that may
be selected from the group consisting of 1,2-diaminoethane, 1,3-diaminopropane, and 1,4-
diaminobutane, 1,5-diaminopentane, 1,6-diaminohexane, 1,7-diaminoheptane, 1,8-
diaminooctane, 1,9-diaminononane, 1,10-diaminodecane, 1,11-diaminoundecane, 1,12-
diaminododecane, 1,13-diaminotridecane, 1,14-diaminotetradecane, 1,15-
diaminopentadecane, 1,16-diaminohexadecane, 1,17-diaminoheptadecane, 1,18-
diaminooctadecane, 1,19-diaminononadecane, and 1,20-diaminoeicosane or a compound

having the formula
H,N—[(CR'R") O], [CR'R"}-—NH,

wherein R", Rz’, R} ’, and R* are independently selected from the group, consisting of
hydrogen, and alkyl group, preferably hydrogen and methyl group, p is 2 to 4, wherein the
residues R and R* may be the same or different in the p groups CR'R?, q is 0 to 20,
preferably 0 to 4, and r is 0 to 20, preferably 2 to 4, wherein in the case of q = 0, r is not 0,

and wherein the residues R*> and R* may be the same or different in the r groups CR*R*,
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T. Honda, Bioorganic & Medicinal Chem stry Letters, 13
(2003), 669 - 673. Preferably the oxidation of the

W@ RMris12e€i d may be conducted prior to the reaR€T/BP2006/008858
wi th hydroxyal kyl starch. Phe optionally oxidized

in Mghlﬁr 4% élaﬁﬁﬁ tﬁ{gﬁﬂo RE 4i§8CHhe ImHiR fﬁ&caoﬁﬁrz'eexwdr cyalkyl starch

cid group xyal kyl starch. In a preférre
derbative and this emitd &anctiommted hydioixgalkpl gatch alerivatine i 1s further reacted
ized.sialic.acid i,s rea

. f th
Wlt&n-aéglﬁit i%lp %2&@‘? oBalow?Qq(@nﬁfap@wgg Ry functippg| gypup FFé’lCthe with the
am%gg@ﬁﬁlolf YhOXinfh ?\Qlcﬁbnzﬂ%d Dydbix é/ﬁﬂt yI SEHN Al 8RS f@ﬁctlonal group

roxyal kyl starch is reacted with group ? of
bemg/ dr myameyald@wdc (gmltpe ketg gnuanhqmoatgqtaj Lgyouprhe pha-SH beta amino

erofyy T it E BE B oRa ey e is SR 58FHa 8 fre2Fbdp consisting
of REARTEENAEIL Yacid, hef tzomnatemt,;@ﬂfaﬂ@lr@mﬁﬁylt estér, Mefo@elibenzoic
according tao (a)(2) (a)(2)(ii), wherein t he

acithahysdrguyskginisnide @ﬁtet,§ (etemyki3 prdimethexppticapxwiutrig|geid, and 4-
forrrr]lyit%rﬁ%s %laggfgrrp ﬁﬁ%ﬁee&oéa‘!&ﬁc@gﬁﬁ‘rﬁ% &g&ﬁﬁd sélg!étgd'ﬁorﬁ the group

cor@i%hhgcbfvalpl&?dlk&’tﬁ dBboxPIP dcidsa nearagtizig nacidshbe [erivatives thereof and
participates in transam nations, decarboxyl ati ons,
yrfdé’é‘éhﬁ@él’li'%‘ﬁs and nunerous rodifications of am no
aci d side chains. AU PyP requiring enzynmes act via the
formation of a Schiff s base between the am no acid
In another bmbodinent yfnhe nhethad pr@)(@)(iig dhehjpbydxyatkyt] sGirch émmprising said

od
alp%éﬂl lgetgf??l:ifg}l' ngélg)\éte nt {)‘wnteﬂt ne phogﬁ)gﬁéoergﬂrrliqﬁg optlonalﬂFy oxidizing
hy ¥ £ aBY dlakeH at $sRERRIMY eddN Realidhd @E%xkd{zé@%rqioﬁﬁgudl&ed reducing end

non- oXi di zed reduci ng end of hydr oxyal kyl starch
withor dmegionalpgresp hifh eofga cmplp@umil §omm@tned imjadditignotgpMp, a further

funf%?‘%# ‘X{gr(% aI k aﬁ.l ﬁ hﬁiggﬁyglﬁ% St cféln.gfatﬁ uﬁf and reﬁctlng the
funefiorfaY Qrd'ﬂp}Q bhﬂ{é st lﬁﬁﬁ@iﬁﬂk}ﬂ QtakeH dl@rtvlaﬁvé Wlthzd)fuhdﬂldiﬁl group V of

In case of PyP, the functional group of t

a cppgpendy somprisiag,aincadditionfoaVe @B APjONRHY emﬁ%‘g@ akpha-SHybeta-amino
grogé,g{c:)?éb S d}%%%@)tél.@fly IBr(QXctQ& glp‘ﬂg-sq{-%ﬁ%ﬂﬁo mgﬂﬁgzeﬁ%ydroxyalkyl

starch derivative. The functional groups M, and Q are preferably as described above.

In a preferred embodiment the compound comprising V and the optionally protected alpha-
SH-beta-amino group is cysteine or a derivative thereof, V being a carboxy group or a

reactive carboxy group, preferably a reactive ester or a carboxylic acid anhydride.

Preferably, in (a)(2)(ii), hydroxyalkyl starch in its non-oxidized form is reacted with a
bifunctional compound having an amino group M, and an amino group Q by reductive
amination. In particular, the bifunctional compound may be selected from the group
consisting of primary amines, ammonia, 1,2-diaminoethane, 1,3-diaminopropane, and 1,4-
diaminobutane, 1,5-diaminopentane, 1,6-diaminohexane, 1,7-diaminoheptane, 1,8-
diaminooctane, 1,9-diaminononane, 1,10-diaminodecane, 1,11-diaminoundecane, 1,12-
diaminododecane, 1,13-diaminotridecane, 1,14-diaminotetradecane, 1,15-

diaminopentadecane, 1,16-diaminohexadecane, 1,17-diaminoheptadecane, 1,18-
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Accordingly, the present invention relates to a nethod

according to (a)(2)(i) or (a)(2)(ii), wherein the
WO o3ed kyl starch is reacted wi th pyri doxal PCT/EP2006/008858

phosphate. In a preferred éfbodinent in (a)(2)(i), the
diaﬂiﬂ%&:{ag%e,g?,qgmi%gfoﬁoﬁa%le@ﬂe?gné NoSY-&iRiHeRRane or a compound

consisting of a carboxy group, a reactive carboxy
havimgothp formardoxyl i ¢ aci d anhydri de, carboxylic acid

hal ogeni de, isocyanate, i,sgt hi ocyanat e, chl oroform c

acid ester, and Hp@ﬁméRéRo)ﬂm [GRART Fe-NMNct i onal

group Q is an al dehyde group, keto group or hem acet al

upl whersi 4 f ' f-Sml

e o TR Ry ST APR ey R, i’ e, ghSisting of
hydeogrmd amd alkyl grogp,) gr2flefably hydregénummt inethyl grpupup id\2 ta 4, wherein the

el ected fromth roup consi.stin f an am g oup .
resigiiep B o I o HR TG POBISEIST o e P EreiRsdrRi Ry Bip 0 o 20
prefribly @Mo @l Rhpr SHd et F?e'i?:rﬁ@ly@ﬂf UR wHekeiR M tHeGdb@6f q = 0, r is not 0,

wherein the funct31 onal ,group M is reacted with the

andowhéremathe yesisuiesiR? eahdr RY westyrky tha dame or Hiffangndrin dyeat grpps CRPRY,
. starch.. In. a.preferred enbodinment in (a)(2)(i), the
mn Wbcrug%{)}a‘i W‘@?bélltaéﬁ' conpri sing said al pha- SHbet a-

am no group is obtained by a nethod conprising

reacti ng hydroxyal kyl starch at the optionally

d

Pre&zal&y,ziédaxémb iteghyskiex yatkyh sarcdompdigediatdsrgducingepdais reacted with
: d o .

o R P ORI B LOR) o S RflcPBP G o tacine

ring-opqing ceactomr InSpartclararice bifentinpheorbpbibet manite elected from the
group .is |I,3-di am no-2-thio propane, or .

grogp §9@$lamgnf¢f? B #BInGF %el.ﬁ-ﬁwnan@repaé}er apd ddiaminghutane, 1,5-

diaihdp@htasd,( | | b-diliRirdhet£2St 1P1_GidRFidHRPANe COTRM M inooctane, 1,9-
conprises M’ 'being a carboxy group of a reactive

diamardnoranegr dulP-diavhi@decineg 4d,1drdiamotoaddedaptia- BH denanododecane,

1 no. gr ou in rtj.cul a ereint t |.east -
1§ ofGincs o T OEaRaEEBE 1 bh el Gt pdecane,  L16-
dia@@ibheRddeBshedf Dt 17.didinokepiddRee; OH, 1,08-dRarhia66dthdecane,  1,19-
m xture thereof, and their active ester, wherein PG

diapmpnigeadeagnes and 480 «lignimoeicosang ofr 6ompewid kayinghgdormula
group, preferabl %& o o
,N—[(CR' R") 0] [CR'R"}-—NH,

wherein R", R?, R*, and R* are independently selected from the group, consisting of
hydrogen, and alkyl group, preferably hydrogen and methyl group, p is 2 to 4, wherein the
residues R" and R* may be the same or different in the p groups CR'R?, q is 0 to 20,
preferably O to 4, and r is 0 to 20, preferably 2 to 4, wherein in the case of q =0, r is not 0,
and wherein the residues R> and R* may be the same or different in the r groups CR* R?,

in particular 1,4 diaminobutane.

Preferably, in (a)(2)(ii), hydroxyalkyl starch is first reacted with a bifunctional compound
having an amino group Q, preferably prepared as described above, and the obtained amino
functionalized hydroxyalkyl starch is further reacted with a bifunctional compound having

an activated carboxylic group and an aldehyde group, keto group or hemiacetal group.
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sel ected fromthe group consisting of
ter/-butyl oxycar bonyl (Boc) or 9-

WO Lawo0anyé net hoxycar bonyl (Frnoc), and PG nmay PET/EPRO06/008858
sui tabl e protecting group Bbr a thiol group,

In atpéa?{ié{lﬁ%&r rtefé’?'l'e% d‘iﬁlgﬁ'ﬂ, Iﬂéﬁr%ﬁﬂpg ‘Eh%rlﬁ{/eﬂtlo 9n $§)(2h)(13 comprises

p- met hoxytiity tert
readtidgt thBpy¢fembly axidizadihydredyhlklyl §tach) witl&caccmﬂpmgldt lmving an amino

grmﬁmaM eré'l?ji | &Pq%eégggt | qgg)lagﬁ:rgq &(ﬁ{ e @Eggﬁlﬁowigf gsli)escially 1,4-

diarf{r@¥Rtan 2 ah® Th&L %a%hn? tR&RAinfiho %n&lo‘ﬂﬁﬁzeﬁ"'hﬁcﬁ ﬁy;ﬁﬁ@’lnﬁarch with a
group. Accordin hi s enbodi nent, the droxyal

congroand Irse&eteplvﬁomvélerg@uptqqnglsiﬁmg)mf tdpelonai&cpmcct@d cystelne and 4-
f hé roxﬁalﬁﬁl starch, optionally oxidized at its
orp MY, with the at least bifunctional conpound,
is reacted with a further at | east bi functi onal
conpound conprising a functional which is
Ther a;caky@ subsigncy qona)rrsmcnhmﬁéfrasg@m grapwp, keto group, hemiacetal

o P APy b 5o S

M and Q may be separated by any suitable spacer
Anong ot hers, the spacer may be an optlona y
In asmsgffrefi gbgdiment dag actme éH'E%ﬁ@t?eaWGfeé@ ¥ g8 pptionally modified protein,

pepm{éjr ﬁﬁéﬁ@@ étﬁl%'oql{)?lgo%]gd'tﬁllel omﬁ%@nﬁ%’ﬁ& Qﬂ%ﬁf&n%régup, keto group,

r e§ [ rom 1 prefera
hemiadetal gr@ipesrahidyal phasfH et arhtho gmumsmbﬁlmddhy y niethaidh cBmprising
2 to r bon

to, 6. and speC|a ref rabl fro a

B Ao e o ey slgeRylsdshe. ke %%Eaﬁ’ﬁﬂ‘??ﬁtal group or at
group 19&%&551%&%?#6&51%136 P GRo2e chtﬁffee&ﬁﬁia}ice during its
from1l to 8 and especially preferably from1 to 4

het er qmpm&wﬂdreby@dnwén@dlﬁqassn,due may conprise an

o)%?.(gﬁ?f%&%gbt&lg%%ﬁg\ﬁ%hg%cgc N Fn?%asf g)}/i% %&)?% ompgund said

at ons,coffpolifid éﬁmﬁﬁﬁhgybvoq{lﬁétmnaﬁg’roabg Mﬂdnd%oﬂlﬁb M@ﬁ@nal group
the al kyl part may be a linear and/or cyclic alk

gr oup.MAbeing mrantpdivithathe aglive substangs @ﬂémeefan@m@hgrﬁanfz being
the hy rOGAr %8&})@%?% gﬁ'& l%e?o %?Olﬂi lﬁélm&é%?ajl %r&jp of %H]a]pﬁaQSH-beta

20, pr ferably
amino group; or
(i) a functional group being chemically modified to give the aldehyde group,

keto group, hemiacetal group or an alpha-SH-beta amino group.

Preferably in (b)(1), the active substance is a protein or peptide which was prepared by
organic synthesis, preferably produced using a synthesis resin, allowing for an aldehyde
functionalized, keto functionalized, hemiacetal functionalized or alpha-SH-beta-amino
functionalized protein or peptide, or wherein in (b)(1), the active substance is a protein or
peptide which was produced using an expression vector leading to an aldehyde
functionalized, keto functionalized, hemiacetal functionalized or alpha-SH-beta-amino
functionalized protein or peptide, or wherein in (b)(1), the active substance is a protein or a
peptide and the backbone of the protein or peptide is substituted with an aldehyde group,
keto group, hemiacetal group or alpha-SH-beta-amino group, or wherein in (b)(1), the

active substance is a protein or a peptide where said aldehyde group, keto group,
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to 10, nore preferably from2 to 6, and especially
preferably from2 to 4 carbon atons. | n one enbodi nent

wW@roozigi2net hod of the invention according to PCT/EP2006/008858
(a)(2)(ii), it is preferred2that the at | east

bi functi onal
hermgpgel ) et B SrophC AP R Dbl A Mo e arie TRSeA iS5 ds e pagkbone of
the RROIERDPPEPtRIE AN Es padt 6ff £4iabkNaid of BRIALKIbREI Ny sel ect ed
rom the group consisting of 1,2-diam noethane,
1, 3- dlan1nopropane and 1, 4- dlan1nobutane
In a%prgfegﬁlegrﬁm%o %@Rg?(l)}:tge: Q‘J(‘:P?Jaym&ﬁgto C(?enﬁ obtained by modification of the

actlﬂte Sutsbtamat, riﬁgﬁﬁ&ﬂl%r of alprotim ot BQapLdnby oil.dimon in order to introduce
1-di am noundecane, 1, 12- di am nododecane,

an ajdehgdelEEO¥Pnot r i decane, 1, 14-di ami not et r adecane, 1, 15-
di am nopent adecane, 1, 16-di am nohexadecane,
1, 17-di am nohept adecane, 1, 18- di am nooct adecane,
In dl pikferelidagrbatimpatdhe atye aultstahc20s dipgoteimoei peptalnendrthe aldehyde
npound havi the formula H2N- .. .
groqmzke)t(p@ra'fmsqﬁ el BOUR A GPRPHIS inza carbghydraif oigty of the

pol%e‘f)ﬂh@ géﬂ‘q@lﬂﬁxl Wh%?éu? Ghe ‘Elalfbbﬁmrﬁﬂ%emgfe@}u Rs séle&ted StdGhe group

, group, preferabl’y hydrogen and
conmeﬁﬂrg/bf gydrupyalqlﬁhydesz htydrozkykw:qmsand chiamigad spadlifeeatipns ghegeof. The

crtSha TPl G510 555 455 P A7 S Bl o AR A oty and
is SHE&E@ L ﬂﬁe %r(h@) bnsihis 6f flutdte! fifaci@Remahndearld, su(hcl #id, which
0, and wherein the residues R3 and R4 may be th

are gan@nww Chﬁme@HEm enzymatisally gxidizgd, mpdgraRly an AXI;s‘rZ@fl glagtgse or an
o SRR I IE A S3E SR e RSB 0 remina

gal &t Wt sidlicr RAC te3itiuel dffa earbolydrart isileadhaing mtm)wndaﬁdlﬁd)f a terminal

may be sel ected fron1the group consi stin
cartohg deite Maieiet HEREDIY eing A5G opAsS, ena%aaﬁcaﬁly or chemically, a

che% %1}189%%6@ ﬁfer&blg cgffégdﬁ? ﬁ‘é Q?@noéaté di am nohexane,

|an1no ept an nooct ane,
1, 9-di ami nononane 1, 10-di ami nodecane 1,1
1-di.anm_no ane, nododeca

In yprp TR R B b sty EHE BN ot SE7 e 4 najurly occuring

carbohydrate moiety and is a terminal galactose, which is enzymatically or chemically
oxidized, wherein the terminal galactose residue is optionally obtained after cleavage of a

terminal sialic acid.

In a preferred embodiment the alpha-SH-beta-amino group is comprised in a cysteine
residue of the active substance, preferably a protein or peptide, the cysteine residue

preferably being a N-terminal cysteine residue of the active substance.

In a preferred embodiment the active substance is a modified protein or peptide with an N-
terminal cysteine residue, which is not part of a disulfide bridge, in particular wherein the
modified protein or peptide possessing an N-terminal cysteine residue is a mutant of a
naturally occurring protein or peptide, obtained by (1) adding a cysteine residue to the N-
terminal amino acid, (2) substituting the N-terminal amino acid with cysteine, or by (3)

deleting the N-terminal amino acid(s) until a terminal cysteine is obtained.
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di am nopent adecane, 1, 16-di am nohexadecane,
1, 17-di am nohept adecane, 1, 18- di am nooct adecane,
W@ 2009408266m nononadecane, and 1, 20- di am noei coSBEEEB200008858
conpound havi ng the fornul 83 H2N-[ (CR
rR2")pOg[CR3'"R4'] - NH2 wherein R1, R2 , R3, and R4
are i ndependently selected fromthe group, consisting
In prptihgsd thegeentionand cydtéine cgr buipfroguetatualbl pyithesio Fentidmsynthesis is

ko B ORFrBakeP - B o fae ol ks S B e Gt proctica

approdth! Oxford @n%%rs@n%@sr aXford 02000 ﬂsmar@dmmw) to 20,
preferably 2 to 4, wherein in the case of q 0, ris

not 0, and wherein the residues R3 and R4 nay be the
same or different in ther groups CR3 R4 ,in
Reqoartiinant| mlypgpﬁdels's aaré nolisainalplie, by oway we standarid nmolecular biological

functionalized al .k arch derivat,i and this
techiifRS Pt SRR, Sea T Al YT Stk e boRaipoLMegual, 3rd
edifioH, LRI ShABRJoREr YLl CSML P?esk ©061. Bl %ﬂﬁé?{ld&oém%ngpressed
contai ning one functional group reacti’ve W t he

frommqqomgmaup egpresshen avettors femptisingad inuddichgadd osogading| the desired

one funct onal | east o
pd&??élﬁffdgﬂbclhoﬁ'bdelﬁ o & 888%5&3%%(3? P? EJ Bn% rregu“:iator sequence
alloWiRE &xplds§16h fafit NdesHED plypdptice. fRek tdkamph, fauAGélbienalid sequence

conpound is preferably selected fromthe group

encedingithe ferired pohpentidaneanzls isolated and glansd igtomsrexpression vector and
the &% t%r ch? me%fﬂeuf?fu%? elsltng)fg Shitabte B&rtr@éh%p é%r‘éss?c% gf the desired

oxysuccli nim

polﬂpe(pﬂldé OSmH a Jebtofl |cmtbbcn<p]@bmim>@/pm;mdi ©r aiC&:cd;mldnEmﬁ‘rexample a
fornyl benzoi c acid ainhydrl de or a_bjoconpati g
nu%ﬁﬁ@érfm@evlsaaedo Hlomdd inea @%% Eshonsipio,grogryotic or eukaryotic

exp?és@ﬁﬂ vERlo?s EI?IEEQ&%L 'C%raﬁ%ds%e gE@U{ 2RLEH € ﬁ’(‘éés%% %ctors comprise at

derivatives t hereof yri phosp ate.
leastioat pemaehadi caeralsoofonpirise aesigrabifar tragsipie) (nutlla)tl,ontahd in the case

of BPEEO el e A e RO R it tegminatan, il in the case of
euk@BTRE ek hREsiOP VEQHB! frifetibl yHbxgiradiony Sty fr kdahsdipiioflll ®imination
it's reduci ng end, reacti ngEthe oxi di zed or

andnfon .pg}oiadmz)éapme@g sopprieed Examples for prokaryotic expression vectors are,

for expression in Escherichia coli e.g. expression vectors based on promoters recognized
by T7 RNA polymerase as described in US 4,952,496, for eukaryotic expression vectors
for expression in Saccharomyces cerevisiae, e.g. the vectors G426/Met25 or P526/Gall
(Mumberg et al., (1994) Nucl. Acids Res., 22, 5767-5768), for the expression in insect
cells, e.g. Baculovirus vectors, as e.g described in EP-B1-0127839 or EP-B1-0549721 or
by Ciccarone et al. (“Generation of recombinant Baculovirus DNA in E.coli using
baculovirus shuttle vector” (1997) Volume 13, U. Reischt, ed. (Totowa, NJ: Humana Press
Inc.) and for the expression in mammalian cells, e.g. the vectors Re/CMW and Rc/ASW
and SW40-Vectors, which are commonly known and commercially available, or the
EBNA-system described in Example 4, the Sindbis replicon-based pCytTS (Boorsma et al.
(2002) Biotechnol. Bioeng. 79(6): 602-609), the Sindbis virus expression system
(Schlesinger (1993) Trends Biotechnol. 11(1):18-22) or an Adenovirus expression system
(He et al. (1998) Proc. Natl. Acad. Sci. USA 95:2509-2514). The molecular biological

methods for the production of these expression vectors as well as the methods for
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with a functional group ML of a conmpound conpri sing,

in addition to M, a further functional group Q to
WQ@Raog/031266 r st hydroxyal kyl starch derivative, BEHEP2006/008858

reacting the functional gréép Q of the first

trarﬂ%é#iﬂ%ﬁ@ét@éhs ﬂéﬁ&ﬂ{ﬁrﬂ rshiRirhefetdd fbsf cdIRNEIWANAl th8 EOMBtions for
V o V, an

conpound conprising, 1n addition to
prodyding amd bitaiming the tpety papiidea-ofithdimventaom inomgridutpgnsfoomed host cells

[ t he optignal rotect ed al pha- SH bet a- am no
areg@ﬁgﬂompit%%lﬁiﬁdg% | kyl starch derivative. The
functional groups ML and Q are preferably as descri bed

Pol§R¥ides Wittty éfredeN-erhingi éiné hesie@Ran ¢ generated from the
conprising V and the opti onalcﬁ% grot ect ed al pha-
S

polgepbidesa cxpresied gandupurifiede gs des rabgvel &y i cleming ghe polypeptide of
. .th of ..V in bax [ of Y .
e s pLR P SOE AN B RS PTG Rt pepiaes

with eecdelité Nrtefiftina PEygtettiedebidue.i n (a) (2) (i),
hydr oxyal kyl starch in its non-oxidized formis

reacted wth_a bifunctional canpound havi an. amn
Thigcap he pchigied. 4Rr sramplegby pEPtey!bye Fleaage; ofchs mohREPGHE expressed

andgﬂgﬂrﬂi%ﬁtag ?lgéc?ﬂ)ed EQ@Veblr{ HRGL &E@la.fﬁﬁgp Hfgﬁem W cloned, expressed

ected fromthe group consisting o I'mary am nes,

andapunfied, wherdinda anysteoet hisidy,e ﬂqllﬁéwsi dimeatkypr olpighly, selexdive protease
cle%/'agé aﬂéﬁgﬁ g%géjgtg gae ’Cy:sl’-f_g% %%%E@g@bﬁgﬁl%vigg the Factor Xa cleavage
sited (1RGP RSHEGE: A‘(Jjg kAL eMas8r Cls 3idlieamnnKiR61¢ T8llowing the

1,1 1-di am noundecane, 1,12- di am nododecane, )
Entgrokihagé eleivage sitetedsmasp Asp Asgilasil (Oyséisadeeasia,| dgnates the site of
cle q,iaanLn ent 1Eadeecane, 1, 16- di am nohexadecane,

AT DY i RSAENt adecane, 1, 18- di ani nooct adecane,

1, 19-di am nononadecane, and 1, 20-di am noei cosane or a
Thi€ osya0 Guithehabd Aghiehel, f for nedagnpte Noy (I&ivage of the polypeptide during
"R2')pOq[CR3' R4']- NH2 wherein Rl , R2 ,. Rid and R4 .
eXPEgSBionnfRs seAmBlet4l5Avass atthsdtaee b agtlergyion by riks signalgpeptidase.
i g Il R ks e 20 i
follBs ntixgctiye thehagsd ipeptide dirédtimgetht récontbieanp pglypoptsdeGRItRR secretory
patl’lwa%' &f(s)’r r%v{egv szeg’Rapoport et al., Annu Rev Biochem. 1996;65:271-303).

The molecular biological methods to manipulate the coding sequence of a recombinant
polypeptide so that a coding sequence for a polypeptide with the desired Cys residue at the

desired position is generated are well known in the art (Sambrook, above).

The preferred embodiments for (b)(2) are as described for (a)(2) above, in particular
functional groups M, and Q are preferably as described above for functional groups M;
and Q, as long as the active substance contains a functional group which is reactive with

the group M, as described above.

In a particularly preferred embodiment the active substance is selected from a protein and

peptide and is obtained according to (b)(1) above, preferably as described above.



10

15

20

25

30

35

preferably O to 4, and r is O to 20, preferably 2 to
4, wherein in the case of q =0, r is not 0, and

wWQRWr7e3126¢ he resi dues R3 and R4 may be the sanRCHEP2006/008858
different in the r groups éR3 R4 , in particular 1,4

In éjedr Lo #ﬁ&?e@?ed dsdehah! a%cor‘dﬂlgt(t%i)(%? Ky drdxyaliig staéch comprising an

starch oxidi zed rreducing e
ald¢hydctgdup/wst hbtained fynG0)(2008) prederplynty herefing) then preférably oxidized

b | act . )
by st e Epmanut S By uPar e Sill and an aminpsgroup Q in
parﬁ&ﬂﬂoé:' _thnBYalRel @&h}%ﬁrﬁd efpeemmly hle4-ﬂ'ié?1‘ﬁﬁo§tﬁﬁl§| &id then Qbacting the

- di am noet hane, 1, 3-di am nop ro&ane

am11104ﬁ1uctamah@¢;hhadr@xyqlkﬂ stg{nchnwml@pe ftgm@onal compound comprising an
alde]lHy q aurrﬁ, %gg%iﬁgﬁlgf 4]1f01§n)q Cﬁ%én#ggﬁig cgthen reacting the aldehyde group

‘of the lagdﬁix?ﬂkfﬂpﬁ&féﬁﬂﬂth dn bphordll3proeuted @GHAeSH-beta-amino group of an

di am nododecane, 1,13-di ani notri decane,
actl:te subsianssi ohiained AndbHRAKY). prefeyabiy i m@énelag @Baepsionally protected

cyspiSghenbaanakadeaaten dodd- Shamingheptagecane,

I am nooc cahe am nono ecane, and
1, 20- di am noei cosane or a conpound having the fornul a
(CR1'R2')p ].-NH2 wherein Rl R3
Ina paaﬂaulmprsf%reﬂﬁ@g@fm@Htacyorémgéet@é the aﬁﬁl\fwbgﬁamﬁpcompmmg an

aldﬂ{;’gg (%Jéd gsn(gste#gtﬂ%?qgm ) g’fi%aﬁﬁéﬁﬂé %&H{Bdl\;\ﬁﬁgfaﬁra@%héde group by

chemdwil anrekifidatioanpreR2abimbybexidinmgsapetan odpéftatecand thentrbacting the
0 to 4,

roups R2 ., s, 0 to. 20, .preferabl
alddhyfle BB STIRE vt wibSianes e By ARNTHEY vt ot ing 3 alpha-sH-
bet&hmého™ g1Q)up r OBtﬁnE@%yo(a)(Q‘X? efe@hly tHierdabgh gl RS pgferﬁlﬂg oxidized
R4 may be the sane di erent in the r groups

hydroxyialkyh starqlzluwm a Qompquraiﬁavmarammo RreipeMaBhg an amino group Q, in

partg %rigrfz% %l&a[nllg?é r‘%@ | k sS f;aglr gfﬁln}]rlﬁg)burt%? l th\c% trct,]actlng the

amipb efufEteiNalizgd Bja@f)ﬁ’?bllaﬁ ﬂ@‘&h‘ rwlbled léihﬁiéﬁonzﬂﬁd)niﬂtﬁnd comprising an
obt ai ned am no functionalized hydroxyal kyl starch is

alpha;pHHheta-paer Eaumilh Ragiclaf gyéeindnal conpound havi ng

The reaction of the invention according to (A) and (B) of the active substance with the
hydroxyalkyl starch may be carried out in any suitable solvent or mixture of at least two

solvents and at a suitable pH and at a suitable reaction temperature.

In a preferred embodiment, the reaction (A) or (B) is carried out at a temperature of 0 to 40
°C, preferably 0 to 25 °C, in particular 20 to 25 °C, in the presence of a solvent, and at a
pH of 3.5 to 10, preferably 4 to 8, in particular 4.8 to 8.0 with a reaction time of preferably
0.1 to 24 h, in particular about 21 h.

The solvent is preferably selected from the group consisting of water, aqueous buffer,
DMF (dimethylformamide), DMSO (dimethylsulfoxide), DMA (dimethylacetamide) and

mixtures thereof.

The molecular ratio of hydroxalkyl starch to active substance is about 1:1 to 200:1,

preferably 10:1 to 100:1, in particular 40:1 to 70:1.
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15

an activated carboxylic group and an al dehyde group,
keto group or hem acetal group.In a particularly
wee@esred enbodi ment, the nethod of the i nvenPCTREP1006/008858
(a)(2)(ii) conprises reactidng the preferably oxidized
hydr oxyal kyl starch with a conmpound havi ng an am no
group M and an amno group Q in particular a
Furtheambreg shekiph et mmprelates, toesqegugatd gf dn detivei sabstamdewsndrhydroxyalkyl

and then r ting the amnq functionalized
starf)cs BT DL R BRUPU GG R ORA sel ect ed from t he
group consisting of optionally protected cystei ne and

4- fornyl benzoic acid. The active substance .
In @wotleriegihodimdng, te ileaionarlates|tdéhg denjygasepf ak@rigve substance and

rou hem acet.al .group_qr al pha- SH beta anmi no _grou
by YAk o P QtieEg T BT T P BrESHetRo e I dEpxTalkyP starch are
covaleaflgnihrel ByYHoBdrARAl retidfe BStihY & sEUhGlcAESding!t6 fenalh 1)
an optionally nodified protein, peptide, synthetic
pepti de or oligonucleotide, c ri sing said al dehyde
group, keto group, hem acet up or said
al pha- SH bet a-am no group/ $§ obtai ned by a nethod
comprising (b)(l introduging gf |east one al dehyde
group, keto group, henjacety oup or at |east one
al pha- SH- beta-am no group i/ntg thR,acti ve substance
during its preparation org y Reheni cal nodification, or I
(b)(2)reacting the active 'substance with an at | east @
bi functi onal conpound, said conmpound conprising two
functional groups M2 and Q one functional group M
be¢migrmeladPed with the active substance and one
functional group Q being (i) gp al dehyde group, keto
group, hem acetal group or an Hl pka- SH beta am no
group; or (ii) a functionaS p being chemcally
nodi fied to give the ald roup, keto group
hem acetal group or an afpha- St beta am no group.
Preferably in (b)(l), Rhe
protein or peptide which

R, (9
or formula (I'")
R3
S Ry
s
2
3 4
R/ N R,
[ ¥ )

wherein Ry, Ry, Ry, R3, R3- and Ry are independently selected from the group consisting of
hydrogen, an optionally suitably substituted, linear, cyclic and/or branched alkyl, aryl,
heteroaryl, aralkyl, and heteroaralkyl group, preferably hydrogen,

said conjugate having a structure according to formula (IV), (IV’), or IV*’)



organi ¢ synthesis, preferably produced using a
synthesis resin, allowing for an al dehyde
wWo awnevsiam@l i zed, keto functionalized, hem acetRBCT/EP2006/008858
functionalized or al pha- SH3bet a-am no functionali zed
protein or peptide, or wherein inagb)(l), the active
substance is a protein or peptide/ which was produced
usi ng an expressi on vecto Rg an al dehyde
functionalized, keto funciionali hem acet al
functionalized or aIR 1 no functionalized
protein or peptide, of i b) (I), the active
substance is a prott$i“or a pPeptideRand the backbone
of the protein or peptide istsubstituted with an (Iv)
al dehyde group, keto group, hem acetal group or
al pha- SH- bet a-am no group, or wherein in (b)(l), the
active substance is a protein or R'peptide where said
al dehyde group, keto group, heni agetal group or said
al pha- SH-bet a- am no groug directly to the
backbone of the protein dr peptildeRpor is part of a
si de-chain of the b&q . In @/preferred enbodi nent
(b)(l), the active, s j c%i,ned by
nmodi fication of th ctlve bstance) in particular of
a protein or a peptide by oxidation in order to
i n§r oduce an al dehyde group. In a preferred embodi nent
the active substance is a protein or pepti de and the
al dehyde group, keto group or he icetal group is
conprised in a carbohydrate noiety gf the polypeptide,
in particular wherein theS rate noiety is
sel ected fromthe group cpnsisti f
hydr oxyal dehydes, hyau etone and chem ca
nodi fi cations ther 14 The ate noiety may be
a derivative of a naturally ?ccurrln@ car bohydrat e
noi ety and is selected fromthe group consisting of
gl ucose, gal actose, mannose, ©&nd sialic acid, which (Iv™)
are optionally chemcally or enzymatically oxidized,
preferably an oxi di zed gal actose or an oxidized sialic
whé€indHASSisdte r&sidig sfahb bhydkadlRylsitaleh ©hai derivativeethereof which was
preferably the term nal gal actose or sialic acid ,
linked stoqans alsiehydec groypn fetioagioug i cheamasetal gnaup.oxidydthetsin &S is the

residud 8F fe"kive substance or a derivative thereof which was linked to the alpha-SH-

Iv)

beta-amino group,

or a structure according to formula (V), (V’), or (V**’)

R, V)



car bohydrate noi ety preferably being perfornmed either

enzymatically or chemcally, a chem cal oxidation
Woe@fesraht y carried out using a periodate. |n BCT/EP2006/008858

preferred enbodi nent the cdBbohydrate noiety is a

derivative of a naturally occurrgng carbohydrate

moi ety and is a termnal gal actgsg, which is

enzymatically or chem cally oxi/dizBg, wherein the

term nal gal actose resi ptional |y obtained

after cleavage of a._ter sfalic acid. In a

preferred enmbodi nent t ﬁgﬁa-anino group is

conprised in a cysA®ine redi due\ of e active

substance, preferably a prbteingor peptide, the ,

cystei ne residue preferably beiﬁg a N-term nal (V?)

cysteine residue of the active substance. In a

preferred enbodi nent the active substance is a

modi fied protein or peptide with Rn Nterm nal cysteine

residue, which is not part of a disulfide bridge, in

particul ar wherein the Lfi ein or peptide

possessing an N-term nal] cystei|lne residue is a nutant

of a naturally occuthﬁgtgéotein or peptide, obtained

by (1) adding a cystei Si the Nterm na

am no acid, (2) su&ﬁitutin? the, N-termi nal anmino acid

with cysteine, or by (3) deletinB,the N-term nal am no

acid(s) until a termnal cyHASi ne is obtained.In (V)

pepti des, the mentioned cysteine can be introduced )
wheteiinj 4 Ssigrthé eesidite abethe hpdrozyalkylestdrsh jog ajdepivative thaeeof which was
. cant PN D) i . F 0l,icd S t] .
inkG 1o b el A el aitiop WIORE and WREGREAS” if HRSRRAR drtic active
subRagssSor Odévalive 2B&Qof WHEBN WALHAEA24She aRehoddproap] keto group or

pol ypepti des are obtai nable by way of standard
hengagetdl @QHP- bi ol ogi cal techni ques as, for exanpl e,

descri bed in Ml ecular Coning: A Laboratory Mnual,

3rd edition, Eds. Sanbrook et al., CSHL Press 2001.
In aBrefefrey embotiyeptthelesnjugate besekexied dame thefgroup consisting of

reconbi nant expressi on vectors conprising a nucleic

acid encoding the desired polypeptide, which nucleic

acid is oHerab#y linked to at | east one regul ator

sequeHEg’ OH
W AS'
NH NH
o NW T
n
S
o

R"O
H

(IV’a)

H OR'
HES OH
s
0

(IV’b)



al  owi ng expression of the desired pol ypeptide. For

exanpl e, a nucleic acid sequence encoding the desired
WQ00y081366¢ de can be isolated and cl oned i nto aPCT/EP2006/008858

expression vector and the ¥&ctor can then be

transfornmed into a suitable host cell agor expression

of the desired pol ypeptide. Such a vettor can be a

pl asm d, a phagem d or a cosm d. RN exanple, a

nucl ei ¢ acid nol ecul e_can be cloned)}ig’ a suitable

fashion into aryOt i C expressi on
vectors { Ml ecul : Such

expr essi on vect &f T st one pronoter and
can al so conpri se aHS|§ﬁ%I fof{ translation initiation
and - in the case of prokaryo©ic expressivr)vectors -

signal for translation termnation, while in the
Wh@ﬁ o agdefaneddor Bi tRs dyFon vectors preferably
expression signals for transcripti g@al term nation and
for polyadenyl ation are conprised. |Exanpl es for
prokaryotic expression vectors arg/,~\for expression in
Escherichia coli e.g. expressionSvectMts based on

pronoters recognlzeﬂ byorRI7 RNA p rase as descri bed
in US 4,952, 496 HEBOIL_eukady ofL,q FXpr essi on vectors for
expression in SacEheNofdites cerleli si ae, e.g. the

vectors G426/ Met 25 or | P5%Gd.Gal | NUnbergV%t al .

(1994) Nucl. Acids Req. 5767-5768) ®or t he
expression in insect ceIIs, e.g. Bacul ovirus vectors,
as e.qg described in EP-B 1-0 127839 or EP-B 1-0549721
or by Ciccarone et al. ("Generation of reconbi nant
Bacul ovirus DNA in E.coli using baggl ovirus shuttle
vector" (1997) Vol une 13, U Reiscpt, ed. (Totowa, NJ:
Humana Press Inc.) and for the e ssion in manmal i an
cells, e.g. the vectors Rc/ CMV ahd RN¥HASW and

SWI0- Vect ors, whi ch \ar@Romonl y wn and
conner0|ally avaliFg H t hieBEBNA- syst em descr i bed
in Exanple 4, the pl i‘con- based pCytTS
(Boorsma et al. (2002} Big#exhnol . Bioggg) 79(6):
602-609), the Sindbis virus expression system
(Schl esi nger (1993) Trends Biotechnol. 11(1): 18-22)
or an Adenovirus expression system

H OR'
HES oH Rs
R'O N s
H OR" )——(
o NHJ\AS'
(V’a)
wherein Rs is as defined for R; to R4 above,
H OR'
HES HOH
Rno H\*ﬂ\‘
H OR" NH <\S
n
>// NHJ\As-



(He et al. (1998) Proc. Natl. Acad. Sci. USA
95: 2509- 2514) . The nol ecul ar bi ol ogi cal nethods for

WO p7f081@6ict i on of these expression vectors asPG@EEP208§008858

t he nethods fortransfecting®host cells and cul turing
such transfected host cells as well as the cepdjtions
for produci ng and obtaining the pol ypeptides of "the
invention fromsaid transforned host cells are well
known to the skilled person. Pol ypeptides with the
desired N-term nal cysteine residue can be generated
fromthe polypeﬁtiQﬁa expressed and purified as
descri bed abBgE ?ﬁ?$ing t he pol ypepti de of interest
e

behi nd an N—té% ager s ence which is
renovabl e to yiel I AR ﬁypeggfdasﬂw t ge desired
N-term nal cystei'he residue. Thig ca aghi eved, for

exanpl e, by proteolytic cl eavage of the pbly tide
expressed and purified as described above. In such a
case, a fusion polypeptide was cl oned, expreg¥&) and
purified wherein a cysteine residue follows directly a
hi ghly sel ective protease cl eavage site, for exanple a
Cys residue imediately follow ng the Factor Xa

cl eavage site: He (Ju/Asp) Ay Arg | (Cys/Hs), or a
H's or Cys residue imedi ately follow ng the

Ent er oki nase cl eavage site: Asp Asp,Asp Asp Lys
(Cys/H's), wherein | denotes the sifie of cleavage by
the protease. This can further be hi eved, for
exanpl e, by cl eavage of the pol yBSptrsie during
expression, for exanpl g5¢l eavage at yhe stage of ER
transl ocati on byHggdn ydase. In such a case
a fusion ponpepth@g d expressed wherein
a Cys residue follows Ul tly the signal peptide
directing the reconbi Hant pol ypepti de {¥'dhe secretory

10 an(gathway (for review see Rapoport et al., Annu Rev

15

i ochem 1996; 65: 271-303). The nol ecul ar bi ol ogi ca
met hods to mani pul ate the codi ng seéAfience of a
reconbi nant pol ypeptide so that a cjdi ng sequence for
a pol ypeptide with the desired Cyg r §idue at the

HES" ik OR
; OH NH
é%) i n
H ORm O (V’e)

wherein in formula IV’a, IV’b, V’b, or V’c n is an integer, preferably n is 0 to 20, and
where in formula Va, Vb, V’d, or V’e n is an integer, preferably n is 1 to 20. In a preferred

embodiment of formula IV’b and of V’c, n is 2 to 4, in particular 2.

In a preferred embodiment the conjugate is

OR'
HES" H 0O

Ruo H

H OR"Y
THES' (V1)



desired position is generated are well known in the
art (Sanbrook, above). The preferred enbodi nents for
W@ RJogA}1266 € as described for (a)(2) above, i n PCI/EP2006/008858
particul ar functional groups Mand Q are preferably as
whAiERCR1 DG ARRYER b Olard WAL Lo IOAHRE MATAy(IreidS ih AN Geast one
as thé active substance contains a functional group
glugdsk ahitiod HER cit least enetdf R’HR’ garslipr R1”’ ssindereodéntycselected from the
ove. particularly preferred enbodi nent the
g”ﬂ%?ﬂ??“§%8§tance is selected froma protein and
peptide and is obtained according to (b)(l) above,
preferably as descri bed above.In a particul ar
preferred enbodi nent accordlng ﬁo hydr oxyal kyl
starch conprising an alde ggp i s obtained by
(a)(2)(ii), prefer the preferably
oxi di zed hydr oxyal yI h a compound having an
am no group M and ampam no group Q \yg partlcular a
di am noal kyl compound, especially 1, 4-diam nobutan,
and then reacting the am no functlonallzed
hydr oxyal kyl starch with a bifunctional conpound
conprising an al de e gL?¥p<g#hNﬂarticular 4-f or nyl
benzoic acid, and'then reacal g/Lge al dehyde group of
t he hydroxyal kyl star Nt h &n Agonal |y protected
al pha- SH bet a- am no @roup of an aCtIYQI ubst ance
obtained by (b)(2)(i), preferably by introducing an
optionally protected cysteine into the active
substance, in particular a protein or a peptide. In a
particul ar preferred €nbodfmeft according to (B), the
active substance compri gehyde group is
obtained by (b)(l), in art NI ar by i ntroduci ng an
al dehyde group by chem@al nodificdVign, preferably by
oxidizing a protein or peptide, and then reacting the
al dehyde group of the active substance with

hydr oxyal kyl starc r|S| al pha- SHbet a- am no
group obt ai ned by prief erably by reacting
the preferably OXIdIZ dro starch with a

conmpound having an no group M am no group
Q in particular a am noal kyl conpSﬁ , especially
1, 4-di am nobutan, and then reacting the

and

and wherein n is an integer, preferably 1 to 20 and/or wherein at least one of R’, R>* and/or
R’ is —(CH2CH20)m-R#, wherein m is an integer, preferably 1 to 3, and R” is selected
from the group consisting of formula (VIa), (VIb), (VIc) and (VId).

In a further embodiment, the invention relates to an alpha-SH-beta amino functionalized

hydroxyalkyl starch derivative selected from the group consisting of

OR'

o H
HES OH R
RIIO N SH
H ORIII

o NHz
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20

am no functionalized hydroxyal kyl starch with a

bi functi onal conpound conpri sing an
WQRWMA31BkH bet a- ami no group, in particul ar cystRCHEP2006/@08858

reaction of the invention d&cording to (A) and (B) of

t | C i he hydroxyal kyl starch ma
wheg%ﬁél%ﬁ% ?%‘Zefg%?%ﬁﬁhﬁ)y%%@tvgbl e )s/ol veﬁt o¥ m xt ure ofy
andat | east two solvents and at a suitable pH and at a

sui tabl e reaction g) erature. In a preferred

enbodi rrent,HégeHr ion (A) or (B) is carried out at

a tenperat ure: o C, preferably 0 to 25 C, in
, 'NHI\DEWM Ha sol vent,
and at a pH of 3.% tOR10, prefeara to 8, in

particul ar 20Rf
A
particular 4.8 to 8.0 with a reacgd on fujre
preferably 0.1 to 24 h, in particular aboul(sgl)l h. The
&8 L i LY osgbected fromthe group
Whezgn\sfll sttd{lr%ge%é;r’eévater,yaqueo’us buffer, DW
or thalgnvep kyhdigmgarfi de), DVSO (di net hyl sul f oxi de), DVA
(di met hyl acet am de) and rr'gﬁ(ur es thereof. The
mol ecul ar ratio ofy | starch to active
substance i s about IO 1,
100: 1, in particul ar %6 1. Furthernore, the
invention relates to a nj te of an active

O
subst ance and hydroxyal kyl st & tai nable by a
nmet hod as descri bed above. In amisgivzﬁ‘bodi ment, the

whédrBieRt iRN 4l RS’ e hiidefifdy Egafoem@fa HrardiCivh¥@in in at least one
substance and hydroxyal kyl starch, wherein the active

gluensp niof SIEh @t ldast onearidiy & kgnd/er By cis indepeademlyesslacied from the

| . chem cal residue having a structure
grouc@%‘%&nﬁéo?o formula (1) or formula (V) or formula
(I") wherein R, R2, R, R, R3 and R4 are

i ndependently selected fromthg, group consisting of

referably 10:1 to

hydrogen, an optional | ySsui {abl'y substituted, linear,
cyclic and/or branched a NHET yl,
o (VI’a)
NH
M;rw{ :
NH  SH
o (VI’b)
and
'JJJv SH
[ n
>—NH NH,
o (VI’c)

and wherein n is an integer, preferably 1 to 20 and/or wherein at least one of R’, R”” and/or
R is -(CHZCHzO)m-R##, wherein m is an integer, preferably 1 to 3, and R™ is selected
from the group consisting of formula (VI’a), (VI’b), and (VI'c).

The abbreviations HES" and HES' specifically used in the context of formulae (VI) and
(VI) refer to residues of the HES molecule which, together with the carbohydrate moiety
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15

20

25

het eroaryl, aral kyl, and heteroaral kyl group,
pref erably hydrogen, said conjugate having a structure
W(amﬂomiza@ to formula (I1V), (1V), or (I1V")or wWhe&r/8pP1906/008858
is the residue of the4hydroxyal kyl starch or a

lml&IE%HE%" 1§ HE®T, §9ﬁ0\>04§ 'u? Q’Iz%gdl('\/'w %nEtﬁuéqh@h—ﬁﬁ‘)ﬁ@fecule which in

up, keto group group, and wherein A
turn s patteftiesdajegatds aSIdeﬁacxt in¥ Dsarsk{Vdllce or a derivati ve
t hereof which was linked to the al pha- SHoeta- am no
group, or a structure according to formula (V), (V),

In epfurl(hyr émﬁéﬁlﬁfeny"{i‘ﬁé’ ﬁ‘v@nti&tsreldt@s thREconfsa Ul Rkchta above for use in

hydr oxyal kyl starch or a derivative thereof which

a mietholddar the trehisneal phthe Sntsatoganmial body ougs, a thathpakiey @ent
AS is the residue of the active substance or a
derivative thereof which was |linked to the al dehyde

TheJésHjRyatdsQicBodir o tBE iMeMmtias elad beddtQeddt 509 purpf &kfmh&@€ preferred
enbodi nent, the conjugate is selected fromthe grou

at lgash 20%t puig, ofen(mus)ipisrred 8t Rest 0% sindearticider artdieaSRPS‘?ooor at least
oo BN p oty B Bt bR RS Ry i e

are @b ovheg bp-prodiees présepger, preferably n is 0 to 20, and
where in formula Va, Vb, Vvd, or Ve n is an integer,
preferably nis 1 to 20. In a preferred embodi ment of

Theré¥old! laed Xmgggq%%o % sr?g& bR Frededt Ahvehtnmpé'irs& Q8o gcomposmon

napre nt the conjugate Is
which may comprise the conjugate(s) of the invention, wherein the amount of the

conjugate(s) may be at least 50 wt-%, even more preferred at least 70 wt-%, even more
preferred at least 90 wt-%, in particular at least 95 wt.-% or at least 99 wt.-%. In a most
preferred embodiment, the composition may consist of the conjugate(s), i.e. the amount of

the conjugate(s) is 100 wt.-%.

Accordingly, the present invention also relates to a pharmaceutical composition
comprising a conjugate as described above or a conjugate, obtainable by a method as

described above.

Moreover, the present invention also relates to a pharmaceutical composition comprising a
conjugate as described above or a conjugate, obtainable by a method as described above,
said pharmaceutical composition further comprising at least one pharmaceutically

acceptable diluent, adjuvant, or carrier.
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(M )wherein R, R'" and/or R" are as defined for

formula Il and wherein, in at |east one glucose unit
W@R00HES26@t | east one of R, R' and/or R " is PCT/EP2006/008858

i ndependently sel ected fror#the group consisting of

and and wherein n is an integer, preferably 1 to 20

and/ or wherein at least one of R, R" and/or R" is

Short deitchitionmofitlie Figwateei n mis an integer, preferably 1
to 3, and R# is selected fromthe group consisting of

formula (Mia), (MDb), (Mc) and (VId). In a further

FighPoofli SRAs: ahh@ndlP¥ENEF Olle I Suad eFrottéin-fHE9I RMjugakidsbeyasDps gel
am no functionalized hydroxyal k starch derivative

ele@eipboteexs ohtaimed Hhy gheotjpambdmesfqrmgtl@ﬁ\ﬂmﬂnéﬂﬂyr&(H)sHEéSlO/M and
3 % E for R to R4 above, and wherein n is an

ox1fize g preferably 0 to 20, or the group consisting

Larf X WRGHEINaR ST RIDTD qCafiRRoti2 Ginti$ +04.1 08 dKh@éruhe, D) Molecular
formula Il and wherein in at |east one gl ucose unit of

weighismagker [fioas topateebapionrR 200 fDag A dp &DaRo6 , 43 kDa, 29 kDa, 20 kDa,

14gﬂ_§gpendent ly selected fromthe group consi sting of
and wherein nis an integer, preferably 1 to 20
Larl/ Oénjugrioniof FaCyb@BsHES 0 dfto Bxididéd ERQ@I/ or R " is

- (CH2CH20) m R##, wherein mis an integer, preferably 1

FighPe 32 ﬁ{vasR’%ﬁ 'aﬁal@ﬁk egt e&ief Ex‘ﬁfﬂzt PRIGADHS CRMFigatdsNByORDS  gel

formula (VI'a) , and (VI'c). The abbrevi ations
ele¢tie@horenid OIﬂESazcmdem ﬂonn@mdryfrms@dﬂGyStRe@tld@M@@ndo‘ildehydoHES

f I VI L), ~Lefer r the H
L RS O PR AR EREE Akl Motecuta
i @hilel Hiohh pHoDot@dhH 206KDAT 18 kDA 66 KDaY4} kibad29 kDa, 20 kDa,
VI'), constitute the HES nol ecule which in turn is
14529@- of the conjugates as defined in (V) and (VI 1).

Lane A: Conjugation of AldehydoHES10/0.7 at pH 4.6
Lane B: Conjugation of AldehydoHES50/0.7 at pH 4.6
Lane C: Reaction control: Peptide at pH 4.6
Lane D: Conjugation of AldehydoHES10/0.7 at pH 8.0
Lane E: Conjugation of AldehydoHES50/0.7 at pH 8.0
Lane F: Reaction control: Peptide at pH 8.0

Figure 3 shows an analysis of the crude DNA-HES conjugates by agarose gel

electrophoresis obtained by the thiazolidine formation from H-Cys(H)-HES50/0.7 and

aldehyde-modified DNA as described in experimental sections 8.4 - 8.5 hereinunder.

Lane X: pUC19/Msp I marker (Carl Roth GmbH + Co. KG, Karlsruhe, D). Molecular

weight marker from top to bottom: 501/489 bp, 404 bp, 331 bp, 242 bp, 190 bp, 147 bp,

111/110 bp, 67 bp.

Lane A, top row: Conjugation of H-Cys(H)-HES50/0.7 to FBA-modified DNA at pH 4.6
as described in experimental section 8.5;

Lane B, top row: Reaction control; Conjugation of Oxo-HES50/0.7 to FBA-modified DNA
at pH 4.6 as described in experimental section 8.5;

Lane C, top row: Conjugation of H-Cys(H)-HES50/0.7 to FBA-modified DNA at pH 8.0

as described in experimental section 8.5;
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In a further enbodi nent, the invention relates to a
conjugate as descri bed above for use in a nethod for

wWQ p@703et mnent of the human or ani mal body or BGI/EP2006/008858
t herapeutic agent. The conjdigates according to the

LaneDY, 88 tQ0: Kf@avéltibﬁ c&&u?dcl)eééﬁ'ugﬁ%hmff@m-ﬁﬁg@om ® FBA-modified DNA

preferred at | east % pur even nore preferred at
| easdt pbD84 as dessaibed oudxperiatentab sstiof8%;or at | east 99%

R R TRFELIR b SISRI Dt
Lankl &S %homTP&K/.emhﬁlg]aﬁ&& QAT s()-HEXS0RY.7 a6 PRsiinylihAsle-modified

present invention also relates to a conposition which
may [RNAptipkk4.blae dessnibad in e{psyimental pectiondelit i on,

' h t of th ' | :
Lar 5, ol B R SoulF SNBSS, R tindor
mor empdigike DNeAl afpHI4em 83 dRBribdd- iHoexperiraithi Ruticd 8.81

| east 95 wt.-%or_ at least 99 w.-% In a nost . .
Langy €f doftern &isofioniigetion of Hdrysed)-HBESI 0T te oirymylindgle-modified
t he ' ' ] onj ugat e( s)
is 1 @Q%ﬁg@@gb%%gg%ﬁﬁﬁ%Fg%qgﬁg%%%%géﬁ%nﬁﬁgention al so
LankeeD ab@tont @ove: RBautiohcsutrol; Al onjupios iof iGxo-HESHO/0SH wgF@mylindole-
conj ugat e as_descri bed ove Oor a conju

boy te,
obt anpdified DAVA 2t Bl b cRleRs iR TRB et tover,
Larke"E, BbEGH Yow: WERLLR oSO F&Jng’ﬁﬁ&olg-‘i’n(giiﬁqum Wat without

conposition conprising a ¢onjugate as descri bed above
or aHEB+jeugative, obtai nable by a nethod as descri bed
above, said pharnmaceutical conposition further
conprising at | east one pharmaceutically acceptable

Figlidsu®nbh .6 sKiw RO tinal9sis GR1thé @FudehDaknod@SiSihl IES QdnRigatesy HPLC
Figures Figure 1 shows an anal ysis of the crude

revessest @ahaseHEBraneripergplns s Upirdetpsiagelat %8¢ nmepelriasd sby thiazolidine
forrﬁé’ttgf}liS ?%)gq %—gyggj)%ﬂgggg/glﬁi%ﬁcg i Iéagugllgagil;i' qH zIsr 48cribed in experimental
section 9. hereinunder.

Fig. 4: HPLC analysis of the crude conjugate;

Fig.5: HPLC analysis of Daunorubicin:

Fig. 6: HPLC analysis of H-Cys(H)-HES50/0.7.

Figures 7 to 9 show the analysis of the crude Tylosin-HES conjugate by HPLC reversed
phase chromatography, UV-detection at 220 nm, obtained by thiazolidine formation from
H-Cys(H)-HES50/0.7 and Tylosin as described in experimental section 9. hereinunder.
Fig. 7: HPLC analysis of the crude conjugate

Fig. 8: HPLC analysis of Tylosin

Fig. 9: HPLC analysis of H-Cys(H)-HES50/0.7

Figure 10 shows the analysis of the crude peptide-HES conjugates by SDS gel

electrophoresis as described in experimental section 10 hereinunder.

Lane X: Roti®-Mark STANDARD (Carl Roth GmbH + Co. KG, Karlsruhe, D)
Molecular weight marker from top to bottom: 200 kDa, 119 kDa, 66 kDa, 43
kDa, 29 kDa, 20 kDa, 14.3 kDa.



10

15

20

25

30

Lane X: Roti(r)-Mark STANDARD (Carl Roth GibH + Co.

KG Karlsruhe, D) Ml ecul ar wei ght marker fromtop to
whoirodm26200 kDa, 119 kDa, 66 kDa, 43 kDa, 29 RCEEPR06/008858

kDa, 14.3 kDa Lane A: Conjdgati on of H Cys(H)-HES

0 .0. I f
Larfpl CorliGeith STHES BT K i 2 SO BTl vst < ©
LaneIBact(E@'gﬁgntlgﬁlofI—H}Slomdaza)peprﬂudaat 365t DME.from a

H- Pe e- NH S. L X
LanR&c?/?RﬁjaC RO%"PAM%RRBE P&&Ej@fﬁmb Ht Co KG

%g% ! Zé&ljg%au'é}h OWE%%W td"ﬁééﬁ'ate 250 5)Hf4 gmtop to

kDa, 29 kDa, 20
Lanke@a, (c¢hjGgatioa ofIEEESdO/O 7 Gopgptiga i ﬁﬂfCofm ]QMFehydoHES

Lk ot araneien o PO i Aot rEE 61 bt TP ol

Lan%’ftpt I @&g @éatlféﬁ' 04}@94@;@7 £ pdpiak 4o5¢9CQ th DM 102 BrsteHIES

Lane E: ConJ ugati on of

AI dehydoHESSO/O 7 at pH 8.0 Lane F: Reaction control:
The Y %l%e aﬁl'ﬁ§x§](§?ﬂe§ggtr’llio§e éetalrig)gr wa ofqﬂah}ﬁsowsingo gxmlibqes

el ectrophoresi s obtained by the th| azol i di ne formation

from H Cys(H)-HES50/0. 7 and al dehyde-nodified DNA as
Exafaplesi bed i n experinental sections 8.4 - 8.5

her ei nunder. Lane X: pUCL19/Msp | nmarker (Carl Roth

GmH + Co. KG Karl sruhe, D). Ml ecul ar wei ght marker
1. fr oSprithesis 6f MACysOSIBUHESBY0/dp, 404 bp, 331 bp, 242

bp, 190 bp, 147 bp, 111/1 | Cbp, 67 bp. Lane A, top

row. Conjugation of H Cys(H)-HES50/0.7 to FBA-nodified

1.1 DN @len 8 6F SminoHES10/0.4 from oxidized HES

Ox0-HES10/0.4 (4 g, MW = 10.9 kDa, DS = 0.4, Supramol Parenteral Colloids GmbH,
Rosbach-Rodheim, D) was heated over night at 80°C in vacuo, dissolved under argon in
dry dimethyl sulfoxide (25 mL, Fluka, Sigma-Aldrich Chemie GmbH, Taufkirchen, D) and
1,4-diaminobutane (4.0 mL, Fluka, Sigma-Aldrich Chemie GmbH, Taufkirchen, D) was
added. After stirring at 45°C for 24 h the reaction mixture was added to 2-propanol (125
mL, Carl Roth GmbH + Co. KG, Karlsruhe, D) and incubated for 1 h at -20°C. The
precipitated product was collected by centrifugation at 4°C, washed with 2-propanol (100
mL) and collected by centrifugation. The crude product was dissolved in water (20 mL,
Milli-Q), dialysed for 43 h against Milli-Q water (SnakeSkin dialysis tubing, 3.5 kDa
MWCO, Perbio Sciences Deutschland GmbH, Bonn, D) and lyophilized. The yield of

isolated product was 65 %.
1.2 Synthesis of Fmoc-Cys(StBu)-HES10/0.4 from AminoHES

Fmoc-Cys(S-tBu)-OH (150 mg, Fluka, Sigma-Aldrich Chemie GmbH, Taufkirchen, D)
and 1-hydroxy-1H-benzotriazole (61.4 mg, Aldrich, Sigma-Aldrich Chemie GmbH,
Taufkirchen, D) were dissolved in N,N-dimethylformamide (3.5 mL Peptide synthesis
grade, Biosolve, Valkenswaard, NL) and N,N’-diisopropylcarbodiimide (54.3 pL, Fluka,
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as described in experinmental section 8.5; Lane B, top

row. Reaction control; Conjugation of Oxo-HES50/0.7 to
wEBaIeIded i ed DNA at pH 4.6 as described in  PCT/EP2006/008858

experinental section 8.5; Hane C, top row Conjugation

Slgﬁf‘a-zﬂd%ﬁ Sﬁﬁk%@@%@ TaufRirdtBA: 19 Yebd SeiBNATRE iRiEb&idh &21°C for

described in experinental section 8.5;Lane D, top row
30 mmmm@n (¢ %@)u@mbt@me@ﬁn o B 3BAED . Afterostirring at room

FBA- nodi fi bed .
(emgGUAT e SENCRE £ OB X Na BCG] ArdsF epldalil miiure (35 mL

vIvE Ut h@toneFBAarORbihi EnbINA+H oW G KidrisRHé! D) and ethanol (DAB,
ES- der i vat ive; Lane A, bottom row Con%ucgatl on of

Sonﬂeulyegmrara&mem, DX @d:mcmtemw bhras 205 dloneeipitped product
wasD P{lsﬁ]f Crl be%?éagﬁgx tﬁH’ rElti lnngg ;tal I%\(I)art]ero?zo lﬁ?ﬂel\%lh Q) and

dicKRSfonhéeinid/ @:a?l RethFGRBH mdel mmd(:irlseﬂlepm @hs pltic. @0amL). The
descri bed 1 n experinental section 8.5; Lane C, bottom

ml)i‘t@'\ﬂfW@d‘ﬁ}X@g Ahorgughly apd gergt(lﬁggeplE’gg@;iwequ gpper layer was dialysed for

41 ﬁ%r E%gf lé(ﬁ \{H%QH {gngﬁleg@g?edﬁa a}ﬁszsj_B% "%@?% QB?NI Ibé?blo Sciences

sect ttomrow. Reacti on

Detﬁt@dﬁla[rmll GmGHI;lBUgﬂ,tID)J&hddS'ophibzddE$59&Q1d70ﬁ isolated product was 78 %.
For nyl i ndol enodi fi ed DNA at pH 8.0 as described in
experinmental section 8.5; Lane E, bottom row. Reaction

13002s,§ﬂhes. efﬁyéyggﬁﬁi -fRY1 /08, gst \W-H1%40/0.4

rivative fgures 4 to 6 s yS|s of
t he crude Daunor ubi ci n- HES conj ugate by HPLC rever sed

p det tlo 90 n bt
F BRSSO N ¥ 5 ML —
sol RN @RHDI 2094 1@@1\4?5@/0' ek Imgﬁmahmchahleseﬁﬂbm Tafkirchen, D).

her ei nunder. Fig. : HPLC anal ysis of the crude
Aftenstirugagleroom temperature for 15 min the reaction mixture was added to an ice-cold
1:1 mixture of acetone and ethanol (35 mL, v/v) and incubated for 1 h at -20°C. The
precipitated product was collected by centrifugation at 4°C and washed with tert-butyl
methyl ether (25 mL, Acros Organics, Geel, B) and incubated for 1 h at -20°C. The
precipitated product was collected by centrifugation at 4°C and dried in a stream of

nitrogen. The yield of isolated product was 68 %.

2. Synthesis of AldehydoHES10/0.7
2.1 Synthesis of AminoHES10/0.7 from oxidized HES

Ox0-HES10/0.7 (6.02 g, MW = 14.7 kDa, DS = 0.76, Supramol Parenteral Colloids
GmbH, Rosbach-Rodheim, D) was heated for 16.5 h at 80°C in vacuo, dissolved under
argon in dry dimethyl sulfoxide (25 ml, Fluka, Sigma-Aldrich Chemie GmbH,
Taufkirchen, D) and 1,4-diaminobutane (5.1 mL, Fluka, Sigma-Aldrich Chemie GmbH,
Taufkirchen, D) was added. After stirring at 40°C for 17 h the reaction mixture was added
to an ice-cold 1:1 mixture of acetone and ethanol (150 mL, v/v). The precipitated product
was collected by centrifugation at 4°C, washed with an ice-cold 1:1 mixture of acetone and
ethanol (40 mL, v/v) and collected by centrifugation. The crude product was dissolved in

water (80 mL), dialysed for 42 h against Milli-Q water (SnakeSkin dialysis tubing, 3.5 kDa
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Fi g.5: HPLC anal ysis of Daunorubicin: Fig. 6: HPLC
anal ysis of H Cys(H)-HES50/0.7. Figures 7 to 9 show

WO pw7amabe/si s of the crude Tyl osi n- HES conj ugak&I/BR2006/008858
HPLC reversed phase chromat#®graphy, UV-detection at

M\f@%%ﬂﬁ% élg%ngﬁtsE@h% %dsl?fr{]nggﬂgfeﬁ?ﬁngggg?}ﬂﬁked The yield of
isoleeperoduentvas 68%cti on 9. herei nunder. Fig. 7: HPLC

anal ysis of the crude conjugate Fig. 8: HPLC anal ysis
of Tylosin Fig. 9: HPLC analysis of H Cys(H)-HES50/0.7

2.2.F1 Gifindsis %&m D%Ji‘@HESi’bMSﬁ o AiiforfEgde peptide- HES

conj'ugat es el ectrophoresi s as described in
experi ment aI sectl on 10 herei nunder. Lane X

+-FRgybedzplt i T O okt St bisy FetgoVag R gend 1-hydroxy-

1H%@ﬁid@t‘“ﬁzo?@§ 15PAg, ABick %gm@ﬁAiﬁQ@h Ch3nkOBmbl9, Kdodkirelen, D) were
, Da. Lane A: Con ati on of HES 10/0.7 to

disgodyedi imeNA¥-dimethylfornmvmde F.B5 mabn Jngtgﬁq synthgsisHEmde, Biosolve,

vaigidiadrd NEFRh O ecopl st imb®" B 07 B Ser-ataricn

Chdﬂlﬁé GMbA, Tatfkirekdi, lmavﬁ adelRd, ARkt thefibdtivneat Foom temperature for 30
(%_c’ilt on of HES10/0.7 to peptide at 500C, in
min, Aqfdn ESHD dars VOV TEST050 DS & Gap) s addeds dter shaking at

ol L8 0 05y USRS S it o
RotheGmbH aiCe KGN KardsmheleDaiahd h)l)!CU\bﬂIﬁd ddr i e af 10°GwiThg precipitated
pro&pc@\g%sgg(gte}:teag& @njl.lgS\{loLhaetsi % washed with 2-propanol (30 mL) and
collected by centrifugation. The crude product was dissolved in water (10 mL, Milli-Q),
dialysed for 44 h against Milli-Q water (SnakeSkin dialysis tubing, 3.5 kDa MWCO,
Perbio Sciences Deutschland GmbH, Bonn, D) and lyophilized. The yield of isolated

product was 86 %.

3. Synthesis of AldehydoHESS50/0.7
3.1. Synthesis of AminoHES50/0.7 from oxidized HES

Ox0-HES50/0.7 (6.09 g, MW = 56.7 kDa, DS = 0.76, Supramol Parenteral Colloids
GmbH, Rosbach-Rodheim, D) was heated for 16.5 h at 80°C in vacuo, dissolved under
argon in dry dimethyl sulfoxide (32 mL, Fluka, Sigma-Aldrich Chemie GmbH,
Taufkirchen, D) and 1,4-diaminobutane (1.2 mL, Fluka, Sigma-Aldrich Chemie GmbH,
Taufkirchen, D) was added. After stirring at 40°C for 17 h the reaction mixture was added
to an ice-cold 1:1 mixture of acetone and ethanol (150 mL, v/v). The precipitated product
was collected by centrifugation at 4°C, washed with an ice-cold 1:1 mixture of acetone and
ethanol (40 mL, v/v) and collected by centrifugation. The crude product was dissolved in
water (80 mL), dialysed for 42 h against Milli-Q water (SnakeSkin dialysis tubing, 3.5 kDa
MWCO, Perbio Sciences Deutschland GmbH, Bonn, D) and lyophilized. The yield of

isolated product was 82%.
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1.1 Synthesis of Am noHESI O 0.4 from oxi di zed HES

Oxo-HES 10/0.4 (4 g, MW= 10.9 kDa, DS = 0.4, Supranol
wea0enasesal Col | oi ds GrbH, Rosbach- Rodhei m D) PGEEP2006/008858

heat ed over night at 800C #h vacuo, dissolved under

e T

4-di am PEbUt ﬁne (4.0 nL, Fluka, Sigma-Aldrich Chenie
an Tauf ki rchen, D dd ATt t
4- F@mylbwzmqw Fedcneohanasier S uny Jdgé%fﬁ m n%@g%m‘ofgydroxy-
t
1H- gg’r?z%tﬁ%zo chﬁ n%hﬂgwg%grg@%ﬁﬁ@m dﬁ@%é‘@ﬁﬁﬁi Quﬂgﬁqlen D) were

rncub e precipitated pro
dlsSUB&dQﬁlNebﬂﬂnbthfdrmatmdé (DOMHE, 38 ail, Feptidasiebesn grade, Biosolve,

AT A T O
Ch U @E dﬂ%lrk’l?e%d D)Qadtaided aﬁﬁbf‘ﬁkthidn‘ at%&ﬁtt&'hperature for 30

si s "tubi ng, 3. MACO, Perb
mmSﬁnmmiH%SMﬂ 5(3180@ (MWTBI%6 'BbBaa DS))- a7@) W@pﬁd&d Adtpr shaking at

g Epbiehds Sl AR PUE S8Rk ER a8 el 2o RIS L, o

Rotﬁr@ﬁib@’ws (. 1180) KaHsuASODEnd fhdibated SogMeh Al X0°Ch The precipitated
Chem e GtbH, auf kirchen, D) and 1-hydr

prodluét lyeaszasl lettad @Wecepmfugatr@ atpd@s idissolved gwﬁw deP dnl). precipitated

fkirch
witRDRane] RO EC fa Ml BT, R BRGR, IR crude product was
dlssBlMQh\(ﬁterV&ab@é@%émdh addinst Mﬂﬂl Q water (SnakeSkin d1a1y51s tubing, 3.5
-di i sopropyl carbodi i m de_ (54

qu:MWQOsngfbao ArignessDetesiand GrmpH. iﬁa%kl?)r Kpropip)izege The product
wa@%g%%fﬁat\gétef gﬁ)%ﬂs Qc1 atg&'g(n{hoa[n R0-cBld é%x%@%? acetone and

ned was added
ethadol (130 mlatv/v)ommmmeﬁoatluh at e%é’C amcg bollackesl b)eacmnﬁrgatlon The

m xture was added. t - d,1:1 m.xt 35 -
ey ol HES B0 s S R AR v
(Sn@eﬁgﬁj d}jgﬁ:nﬁbln%Dw kDORNRCLE PerbiBSRienssmeitsohiddd @RBH, Bonn,
I ncubat e h at -20C. The precipitated product

D) avabklyophiliest. dtie lyield ehisplafedguodust was 74&e. di ssol ved in
water (20 nL, MIIi-Q and

4. Thiazolidine formation from H-Cys(H)-HES10/0.4 and oxidized EPO
4.1. Deprotection of H-Cys(StBu)-HES10/0.4

H-Cys(StBu)-HES10/0.4 (10 mg) as obtained in example 1 was dissolved in sodium
acetate buffer (1 mL, 0.1 M, pH 4.6, 10 mM EDTA) and tris-(2-carboxyethyl)-phosphine
hydrochloride (2.8 mg, TCEP, Acros Organics, Geel, B) was added. The reaction mixture
was incubated for 30 min at room temperature and the TCEP excess was removed by

diafiltration:

The reaction mixture was diluted with buffer (sodium phosphate buffer, 0.1 M, pH 8.0, 1
mM EDTA) to 0.5 mL and centrifuged at 20°C for 10 min at 13000 x g in a Vivaspin 500
concentrator (Viva Science, 5 kDa MWCO, Hannover, Germany). The washing procedure

was repeated three times by dilution of the residual solution with buffer to 0.5 mL and
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di chl oronmet hane (Carl Roth GrbH + Co. KG Karl sruhe,

D) was added (20 nL). The m xture was m xed thoroughly
WQpu708n66¢ | f uged. The aqueous upper | ayer was BCHED286008858

for 4 1 h against MI1i-Q whter (SnakeSkin dialysis

L fify %sk@?n WYk crfeRl 0 REHH IESHI/0 AN
Cen{é@%ﬁ on n and yé@%? *inzqegl:bi ield of 1 soﬂ)arllts evt\glas diluted
witip st ctactiasbufier¥% 130 3L Saningesiisal (oﬁlculated concentration of 66.6 ug/mL.

H Cys( St Bu) - HES10/ 0. 4 from Fnoc- Cys( St Bu) - HES10/ 0. 4
Frnoc- Cys(S-tBu) HES 10/0.4 (0.35 g) as obtained in 1.2

zmscqh?ﬁytmgqoloql&mp@ ne solution (4m , 20%in
Fl'uka, Sigma-Aldrich Chenmi e GrbH,

Taufkirchen, D). After stirring at roomtenperature

To hhod b B TS Ol ol Bl produced Ero
hav‘i/dgV)anﬁH@ doi€ Ukgh@ftef 6Ff HunfbrEPRORG- smearpbﬁ%spérmnsedthe same

product was collected by centrifugation at 4C an
chammn@t!cws ﬁletmmtmtaw avelahje Eppietip alpin: mp%@%EHO BIOTECH,

Jamf)r é ]t:‘%odetbl} 8% Q%%c%%Eﬁec%ngP fy%g[ebnﬁ | uggﬁ %%8§ 564, EP

0 4BL 67@ o@flf&ald.IO &l lkept & U waadiled2 2molgenan deeoyd sdlakidf of 10 mM
I sol ated product was 68 % 2. Synthesis_ of
sodmna &?}%EM*‘@ wswiting in 8 finah eencgnizationeinb AR sediyny mefagpgriodate.

l)ﬁkg%%gaéu i a%ﬁ agg‘r%e ﬂ I(r)h?ur%g HQ ?cegasatlﬁ%tﬁe Uk ardRRe rdRion was

terrﬁhsied(bly <Bditioaiafd0PL oglytealtad ihabatd.fbr furtitr Badfliten The buffer

cuo di ssql ved, under argon t hyl sul f oxi de
Ofﬂ(‘?gu re g [Rnees| 9 N“bl?‘fge eb’r\% %{%%H Tauf ki r chen,
D) and 1, 4-di am nobutane (5.1 nL, Fluka, Signma-Aldri ch
Chem e GrbH, Taufkirchen, D) was added. After stirring
To dte ato@iaed oxldlz‘ﬁdrER(h é14= Badt il miinlur divas aedtatecbutfer aH 5.5), the
t hano

n
H-%s&?)_-?l%%é&/&% E(?lml Hib 23 8Et8{ne%gql ]gl\yegcaldéia& bgger incubation for
21 & 8ivobinf t@ﬁx?&taﬁﬁe Athe factiv@ahi@drewidamlystd By SDISUgel efectrophoresis. A
m xture of acetone and
XCell Sure Lock Mini Cell (Invitrogen GmbH, Karlsruhe, D) and a Consort E143 power
supply (CONSORTnv, Turnhout, B) were employed for SDS gel electrophoresis. A 10 %
Bis/Tris gel together with a MOPS running buffer at reducing conditions (both Invitrogen

GmbH, Karlsruhe, D) were used according to the manufacturers instruction.
S. Thiazolidine formation from H-Cys(H)-Peptide-NH2 and AldehydoHES

A solution of the peptide carrying a free cysteine residue at its N-terminus (2 pL, 15 pg,
3147 g/mol, 7.5 mg/mL in DMF, H-CLPSLEGNMQQPSEFHCMMNWSSHIAAC-NH2,
obtained by standard Fmoc solid phase synthesis and purified by HPLC) was added to 20
uL of a solution of AldehydoHES (see Table 1) in reaction buffer (see Table 1, degassed
for 15 min in an ultrasonic bath) and the mixture was incubated over night at room
temperature. For analysis by SDS gel electrophoresis, a XCell Sure Lock Mini Cell
(Invitrogen GmbH, Karlsruhe, D) and a Consort E143 power supply (CONSORTnv,
Turnhout, B) were employed. A 12 % Bis/Tris gel together with a MES running buffer at



et hanol (40 nL, v/v) and collected by centrifugation.

The crude product was dissolved in water (80 ni),
waelrarpsiee f or 42 h against MI1li-Q water (SnakeSKEP2006/008858

di al ysis tubing, 3.5 kDaMA8D, Perbi o Sciences

I'edng?ﬁJ%t %8{%?5% W&%‘E&B ﬁﬂ%éﬂ&%@ﬁtl@ég@? g%’% ¥dcBlding to the

marAifstelry chahiitSlcBo8. 7 from Am noHES 4- For nyl benzoi c acid
(75 mg, Lancaster Synthesis, Frankfurt/ Miin, D) and
1- hydr oxyl H benzotri azole ( 115 ng, Aldrich,

S'Qmﬂgkéaféﬁo Gofg"H, Taufkirchen, D) were
di sso ved 1 n N, N-d| rrethvlformam de (DI\/F 5 nm, Peptide

Y, E\@?d g ade, Bio swaard, NL)
Aﬂlh |sopropyl cark {;l\égm }(ﬁé gg nm, FI uka, I@@ﬂtwn buffer

Al Che 4
DI yuu [ MR \JII chehtre

\fAldehydnHﬂHS&O/IOoh at roomienb@rrag/tnmle for 30 |fadium acétate, 0.1 M,

VL 0.7 (0.5 g, MV = 14.7 kDa, - :
gﬁgﬁatmﬁﬁ flﬁhﬂ.(,. 39 Da, DS = |(plY8), MasmM EDTA

shaki-hg—at—room-tenperature—ovear—nitght
I?eldelgaloHiExSﬁOM.Mure was add¥th mg/m- pr opanol| Sagumagetate, 0.1 M,

Rot H + Col K Karlsruhe D di
§0btame KLV A G uh MAL and i|ndba; € mM EDTA

rectptatea roatct—was
P P

oiltldgtdelallﬂsyoméht riflugati on B9 igmwashed wi{tSodium phosphate, 0.1
-grg{%an . 30 nL) and collected by centrifygdii pH. 8.0, 1 mM
8 ° oduct was di ssolved in water (1Q EbTA

T diarysed flor 44 h agai nst. M T Ti-Qwater

%}é’ggéﬂﬁsép Ysi s [t ubi ng, %9%5“‘ mal MACO, Pé\rlgdéum phosphate, 0.1
>gg@g@iﬁ§ed[p§gtschl and GrbH, Bonn, D) and |yophYlipHd.8.0, 1 mM
The vield of isolated product was 86 % 3. SWPHAsi s

fn/ﬁ__l!\\ﬁ—hf\f-"(‘\\\] wrn

of Al dehydoHES50/0.7 3.1. Synthesis of Am noHES50/0. 7
from oxi di zed HES Oxo- HES50/0.7 (6.09 g, MW= 56.7
kDa, DS = 0.76, Supranol Parenteral Coll oids GrbH,

6. RoResuMsRodheim D) was heated for 16.5 h at 80C in

The %%H{g of%ﬁsé{g}e}éﬁgp{é&gﬁ %?q‘giﬁ t]él}:%{‘gesgm nIP:It hyl sul foxi de

Two different strategies were conducted as can bee seen in the above examples. In one
case (see 4.), the carbonyl group was introduced into the glycan of EPO by periodate
oxidation and conjugated to an alpha-SH-beta amino group containing HES. This
HES10/0.4 derivative was synthesized in two steps from HES, oxidized at the reducing
end. The oxidized HES was converted by a known procedure to an AminoHES (see 1.1.)
followed by acylation with a protected cysteine (Fmoc-Cys(StBu)-OH) (see 1.2.) and
deprotection (see 1.3.). The other route (see 5.) utilised an AldehydoHES10/0.7 and an
AldehydoHES50/0.7 (see 2.2. and 3.2.), synthesized by acylation of the known AminoHES
(see 2.1. and 3.1.) with 4-formylbenzoic acid and a peptide, carrying an unprotected
cysteine at its N-terminus. Complete to almost complete conversion was obtained by both
strategies (see Fig. 1 and 2). The conjugation of AldehydoHES to the Cys-peptide
proceeded equally well at pH 4.6 and pH 8.0 (see Fig 2, Lane A and D or Lane B and E).
The reaction of the peptide at these reaction conditions with HES10/0.7 or HES50/0.7

failed. Under modified reaction conditions, success might be expected.
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Tauf ki rchen, D) and 1, 4-di am nobutane (1.2 nlL, Fluka,
Sigma- Al drich Chem e GrbH, Taufkirchen, D) was added.
WOARQ00366 rring at 40C for 17 h the reacti on nPEE/EP2H06/008858
was added to an ice-cold 1352 mi xture of acetone and
Theeltn Blac dﬂ'éﬂg%— thly{ﬁ(f)sntla_rhﬁas‘}ﬁ@ GdRintRE %ir Iﬁbmcthatviﬁ&ams with N-
ected by centrifugation at 4C, washed an
terrhmel- mtaﬂnelremdmx amrcfbtmﬁabic dirongh expiessidna mblllle (omar mhqdifications of

v/v) . .and cp] | ect r|fu ation. .Th
profsinantl el asS fPyelorh emast iRty Ry teioh Py npp pe available
tm&%mhgg@utbstm&éwlth @ W@éctémmfea%éléuweaﬂewoﬁ Wwithi i@roxyalkyl
Da MACO, Perbi o Sciences Deutschland GrbH, Bonn,
stargyl mn;mamw@ihwdrmdﬂhmﬁéaryh éirauglf thesNttemeialpresidue of g protein is
perﬁlzr(é)gr rél efsre B a%fe Agdtglc1 yt%g{:'aﬁ'g gés orgln fr:(:)t ﬁfggn 199&%%n is the
cheE‘l’o@élKétWity/ ofi\Bé E’eacﬁ)b)n an dﬁd&lﬁ&@’ﬁ@ﬂwt&or h@ﬁié@étﬁl @oap evith the alpha-
Al drich, Sigma-Aldrich Chem e GrhbH,
SHgbggq qum@@_s@pp ﬁ)hemw@, a9 &eastigr ¢vithfhe functional groups of the side chains

o R SRR, 30 11y gt e sy

N, N -dii sopropyl carbodiimde (155 nL, Fluka,

Sigma- Al drich Chem e GvbH, Taufkirchen, D) was added.
After i ncubation at roomtenperature for 30 mn '
7 @ﬁ“ﬁsﬁ%f)ﬂ Giessdy= 56. 7 kDa, DS = 0.76) was

After %ﬁ?‘ﬁg at room tenperature over night
the reaction m xture was added to 2-propanol (160 ni,

717 orSypihesy of Siyao MRS fAm SHdGeR IR C1 s

coll ected by centrifugation at 4C, dissolved in DV

(20 nL), precipitated wth 2-propanol as descri bed
OxedstRAS04hd (38411 EcMaW ffy%énklpﬁi,f D§ati &, Lvhéoér @@lﬁfam01 Parenteral

oSt g el DY el A ooflaf 8o Dcgog isoved
und¢Par aReuhhahSchatese BBInsHHlakd sagbllaLAlaaam’c@)nie GmbH,
and yo%hl i zed. The groduct was di ssolved in water

Taufkiocheny D) anécl, ﬁTdﬂad’lf“@a Wbt (3 Mkt bbAgSiEme-Adach ehegpie GmbH,
Ta@?ﬁ&_l’%gc])gr\gase&?%{lo Af%%%&n‘fpgnatv ll )G f(l)xni@@q{ ﬁ'ﬂ; xfe%u&n Huxture was

nd col | ect trifugation.
added drop-wise to an 1:1 mixture (400 mL, v/v) of acetone (Carl Roth GmbH + Co. KG,

Karlsruhe, D) and ethanol (DAB, Sonnenberg, Braunschweig, D). The precipitated product
was collected by centrifugation. The crude product was dissolved in water (100 mL, Milli-
Q), dialysed (SnakeSkin dialysis tubing, 10 kDa MWCO, Perbio Sciences Deutschland
GmbH, Bonn, D) for 24 h against 20 mM acetic acid and 3.5 h against water. The yield of
isolated product after lyophilization was 84 %.

7.2 Synthesis of Fmoc-Cys(StBu)-HES50/0.7 from AminoHES50/0.7

Fmoc-Cys(S-tBu)-OH (293.1 mg, Fluka, Sigma-Aldrich Chemie GmbH, Taufkirchen, D)
and 1-hydroxy-1H-benzotriazole (155.9 mg, Iris Biotech GmbH, Marktredwitz, D) were
dissolved in N,N-dimethylformamide (30 mL Peptide synthesis grade, Biosolve,
Valkenswaard, NL) and N,N’-diisopropylcarbodiimide (138 pL, Fluka, Sigma-Aldrich
Chemie GmbH, Taufkirchen, D) were added. After incubation at 21°C for 30 min,
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D) and/lxysphikizesh

crude product was dissolved in water (29 nL), dialysed
for 24 h against MIIli-Q water (SnakeSkin dialysis

wo ei7d126d0 kDa MACO, Perbi o Sci ences Deut schl BCTHERR006A4)08858
Bonn, D) and |yophilized. Phe yield of isolated

AID@IEMO/ME:; .06 &? otaindd h@é@éch@b&‘?n ﬁqr»(@st dRRdf AR stirring at room
Cys(H) - HES and oxi di zed . 1. Deprotection

tenméramr@psélsulsbm)thbﬂf&mb@ Xt ypRas Sﬂ(&sﬂ) toHlﬁS 1odi@tute (20 mL, v/v) of

acelfbl "Bl B 1 B TR0 Koo D P St B onnenbers

Brahﬁécﬁ“k , TR @é)b?éc'ibﬂaledéﬁx‘bﬂﬁ&' W MI@E&G"H Edn@ifugatich, Mssolved in

cros Organics B) was adde The reacti on
DMﬁ 6&0umé) \ind nrmmm@dgaﬂ@ as @@sombnd aibovqao%ﬁtetreqwrp@rfagajto@, the crude

proﬁ%cg Was Oq%s aszjﬁi))( ge IU@[YI bd\feg e?fflf)r %g dagﬁunst -IWﬁl Q water

(SnBitsSKRh afatyshifubiig, 10 de\MWHCE P@rbla SEMNEEITA utb¢hl£hdGHbH, Bonn,
and centrlflé%ed at 20C for 10 mn at 13000 x g in a

e yirddnf isalatad nroducs was P8 fee, 5 kDa MACO,
Hannover, Germany). The washi ng procedure was repeated
three tinmes by dilution of the residual solution with

7.3 8xfritRésis of H-Cys(StBa)KESS0/0fLyain B oé-QysBEiBu)HESS0/0.7
descri bed. The H Cys(H)-HES 10/0.4 sol uti ons was
diIuted Wi th sanme reaction buffer to 150 nL having a

F m%b SEBhHER0RT7 ? @Q gzt 5ﬁ£1h9@ a9l1e £6ibbd rf‘fgb rQ‘-Waéfdl%so ved in DMF

nJu ati'on to oxid To prepare the oxidize
(20BHCQ), and p&idmy GﬁLmkoIFllnkao Slgnia BRBichrdeomb Gualrid | Ifauﬂclrchen D) was
produced. EPO havi ng am no I d. sequence of hu
add) AU oy OB SR 10h5S SR as RN BHIGE S added to an
1:1 R tz® @Fﬁé&érﬂal dnd &Maldl EM(?mEp St The ?fe@ﬁﬁtateﬁrﬁw@uct was collected
ORTHO BI OTECH, Jansen- i n beta:

oi e
by penvifgationsrdissRbehdn RYIF 26 rcL)sz@f eusipiErdpaggsasdascribel above.
Aﬁﬁ;i_ceggr}fgﬁatl%lé?lg O{:rﬁhalgroz uct was ?Psi%lvre]%ﬂm ww?er 12? gnch\/lzlh?Q) dialysed

on O

for MBSt &- AEAihs® Aeli1E-@ ewiket I(SﬁakeSkﬁl diangdis wﬁﬁgnla) HDHMBICQ, Perbio
nmM sodi um net a- peri odat
Sciences Deutschland GmbH, Bonn D) and lyophilized. The yield of isolated product was

83 %.
7.4 Synthesis of H-Cys(H)-HES50/0.7 from H-Cys(StBu)-HES50/0.7

H-Cys(S-tBu)HES50/0.7 (0.50 g), obtained as described in 7.3 was dissolved in 50 mM
tris-(2-carboxyethyl)-phosphine hydrochloride solution (5 mL, TCEP, Acros Organics,
Geel, B in 0.1 M sodium acetate buffer pH 5.0). After stirring at room temperature for 1 h
the reaction mixture was dialysed (SnakeSkin dialysis tubing, 10 kDa MWCQO, Perbio
Sciences Deutschland GmbH, Bonn, D) for 22 h against 5 mM aqueous EDTA (Fluka,
Sigma-Aldrich Chemie GmbH, Taufkirchen, D in Milli-Q water) and 1 h against water
(Milli-Q) and lyophilized. The yield of isolated product was 97 %.
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The m xture was incubated at OC for 1 hour in an

ice-bath in the dark and the reaction was terninated
Wh00again266 on of 40 nml of gl ycerol and i ncubat eRICT/BP2006/008858

further 5 m nutes. The buf®fér of the m xture was

ch Lo @ acetate buffer pH5.5. To the
8. ob?glgﬁﬂlg ox) d‘?szngPO (14.9 ni, 1.34 my/nL, sodium

acetate buffer pH 5.5), the H Cys(H-HES 10/0.4
tjio as o i ned ] . Wwas added. After
81| nc BBY‘B&%“PBP}EOT“MPE‘? f'BBﬂ\@Qﬁ%&?‘ature, t he reaction
m xture was anal ysed by SDS gel electrophoresis. A

XCell Sure Lock Mni Cell (Invitrogen GibH, Karl sruhe,
5’-B)rmghiddel-Godigied tDEA4Ghe Haemykndeid wc(dcﬁms@mm the 3-Formylindole-

mogfighedrb o e oA MG I B A R Y alyeTstpediopr gt 2002, 43

458103 3F 900 LNg atdbfd, Souttamipest UK Hof AA03,i MINS 9§ S0 nol, ¢ 37.8 uM
I'nvitrogen GrbH, Karlsruhe, D) were used accor n

in twetqmnmnw er¥TARIGALESS C@AATWF:MT@CE@CC ) “and the
H S .
%4 H?I SR Ien%eﬁlea%g%?& A—%I ?‘ylgﬁdé)%or (Ee]kgaﬂ?!yslf’[el‘lX %gﬂﬁ AG794, M -

937r6e§mdue 88, QhMMWﬁfemsqu@erka i, 15 ng, 3147 g/ nol,
n‘%{gg&. in DVF, H CL I\/%> HCMWNWSESHI AAC- N
GA&&%A WW@M@A%T%Q pwaeschybyidizedsn Jsmd molar ratio

bas%]llJ é)lg;fg/lgg‘ﬁgéed_lp h&srg@l%ea@ﬁ% ﬁqgng‘fgctm'eroﬁ“h §Rllt1%ﬂl§ ARr&fmixed and

see I n reaction see
inculsdtdde atl 959E fasSs exinf mSuliﬁlgnmm lﬁna]acnnsnbntreasmmfco Baé mg/mL double

el B bRt S o oo o
Q) Qegﬁg%é iy @allﬂﬁlﬁ{édl\/ﬁﬁﬁl &ﬁ'Jclentletﬂ)‘{l' bf Qgﬁ'&/@b Hhe concentrations are

Karl sruhe, D) and a Consort E143 power supply
calc(lﬂm&mrwere noychévked ex@rimentalyenpl oyed. A 12 %

Bis/ Tris gel together with a MES running buffer

atreduci ng conditions (both Invitrogen GrbH,

8.2Kar HybHaRatibh o1ST-A Mia6 LA afddiflétdDNA t he nanufacturers

instruction. Table 1: Reaction conditions 6. Results
5’-Amino-C6-modified DNA (59.1 nmol, biomers.net GmbH, Ulm, D, lot 00033426 _1
DNA, M = 9218 g/mol, 59.1 nmol, sequence:
TACTCACCCTGCGAATTCAACTGCTGCCTC) was dissolved in water (100 pl; Milli-
Q). It (38.78 uL, 595 uM) was hybridized in a 1 : 1 molar ratio based on the concentrations
given by the manufacturer to the unmodified complementary strand (600 pL, atdbio,
Southampton, UK, lot A0794, M = 9376 g/mol, ¢ = 38.2 uM in water, sequence:
GAGGCAGCATTGAATTCGCAGGGTGAGTA). The solutions were mixed and
incubated at 95°C for 5 min, resulting in a final calculated concentration of 0.667 mg/mL

double strand DNA. The concentrations were calculated and not checked experimentally.
8.3  Formation of an FBA-modified DNA from 5’-Amino-C6-modified DNA
Succinimidyl 4-formylbenzoate (50 pL, 4 mg/mL in DMF, Novabiochem, Merck KGaA,

Darmstadt, D) was added to double stranded 5’-Amino-C6-modified DNA, obtained as
described in 8.2 (500 pL, 0.667 mg/mL in water) and the clear solution was incubated for 5
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The results of the experinents can be seen in the
Figures. Two different strategies were conducted as
w@anW7greseen in the above exanples. I n one caREI/EBWA6/008858
4.), the carbonyl group wasSintroduced into the glycan
. ! . o ¢ .
h o Ry [ r e S L 1 pliP 2813000 x g in 2
Viviaisa 030D, dombeniratat i(Vevanasiesgmt hédlaz MWIAD,t HenstvepsGémaeamy). The

HES, oxidized at th educi ng epd.. The oxidi,zed HES .
WSt GRS B PR A0kER U510 Ce GLioR 6T St TRoHe ReliCpaaith water
(Mihi-B)) tof 25 lAWaHd R¥n@FYgAoh FBr W trhinasPdQESEIE THE ORI $ution was

(Fnbc- Cys( St Bu) - (see 1.2.) and deprotection (see
diluted3wjth viter totlhémly; sesublinggre fHa) calcilated edncentration of 2 mg/mL. The

Al dehydoHES 10/ 0. 7. an n, Al,dehydoHESS50/ 0. 7 (see 2. 2.
congiraoa® e Giutisdd SEnd e E RSN ko

Am noHES (see 2.1. and 3.1.) with 4-fornyl benzoic acid

and a peptide, carrying an unprotected cysteine at its
8.4N- t Ehiazelidine formatien: fram H-qystH:-BESNS8(07 and erandindgiaodified

obt 'Q‘ed by both strategies (see Fig. 1 and 2). The :

conjugation of Al dehydoHES to the Cys-peptide

proceeded equally well at pH 4.6 and pH 8.0 (see Fig

2, Lane A and D or Lane B and E), The reaction of the
A S0/ Qd-dsrivativessolvtionddi Wn 1d8ndnginghseqileRleripan Tesctor buffer (see
B
uL. 2 ogfmll)) @btainedrdsslesaribedtin 8. Ader irdvabattbrafiot d4jé 4t Al °C, the reaction

.proteins that nutants with Nterm nal, cysteine residues
iR A, SRR & PG % 5 BORIBR v PG gpndart Sysiem and a
MifiBdi fAoGRt IRRR Bi0 %%?'sﬂﬁpl&h@othlif\@ibxﬁeﬁé ©OmbHl WétliRgerd D) were

chenosel ective conjugation m g not be avail able
emplhyesl grotdgiarose NEEOQ UltrerQualitds (Carl iRotle (el ¢dCo &6, Karlsruhe, D)

xBTS SoERE bl PRI RE B M 3 S5y A pae 2000

docufieh@tién Gy sttMetage®er iwith theP&TRidré €Blialify Oiet V2103 (both BIO-RAD
advant age of the method according to the invention is

Lahopatordese hewstP)wese employed. Tagaesulin obtthe expermsatsyga be seen in
ketp or hem acetal group with the al pha- SH beta am no
group. Therefore, no reaction with the functional

groups of the side chains

Fig

Table 2: Reaction conditions

HESS50/0.7-derivative

Reaction buffer

H-Cys(H)-HES50/0.7, as obtained in 7.4.

Sodium acetate, 0.1 M, pH 4.6, 10 mM
EDTA

Ox0-HESS50/0.7, (Supramol Parenteral
Colloids GmbH, Rosbach-Rodheim, D)

Sodium acetate, 0.1 M, pH 4.6, 10 mM
EDTA

H-Cys(H)-HES50/0.7, as obtained in 7.4.

Sodium phosphate, 0.1 M, pH 8.0, 5 mM
EDTA

Ox0-HES50/0.7, (Supramol Parenteral
Colloids GmbH, Rosbach-Rodheim, D)

Sodium phosphate, 0.1 M, pH 8.0, 5 mM
EDTA
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of e.g. a protein or peptide is expected. 7. Synthesis
of H Cys(H)-HES50/0.7 7.1 Synthesis of Am noHES50/0. 7
WO p@modpseli zed HES C- XO HES50/0.7 (10.1 g, MNBCHEPR06/008858

kDa, DS = Lot 502, Supfanol Parenteral Coll oids
85%\%@%3?2{) Ssa(?ﬁ& bm [&ys Zﬁ‘@@%‘ﬁgﬁfﬁg ﬁﬁfA*}nﬁa.ﬁQQ‘ﬁNA

sul foxide (52 nL, FI uka Si gma- Al drich Chem e GrbH,

Tauf ki rch D d d '
o L THABRAARAE e b 1 s
reaé%fotneﬁ%ff r! (sgé Mg bR 34§&e1n9fter}_9wés Baddeed %ﬁ%u@@uﬁbd‘lhﬁé@ of FBA-

ded drop-w se to an m xture (400 nL, v/v)
modified @A (CarilL, Rotnp/nddn)) ldbtair@d. askdgscrited|ig Bih eAfte[D)ln(a\bdtlon for 14 h

at 2] PEoBiredeion Biin Yo g valH PLEREE D Sl pRRISsis o5 escribed in

8.4 Tﬁ% &ELHQ%fI@l'i@éiéf)@hm\é’ﬁé dh peabatad Figureat er (100 i,
Q, dialysed (SnakeSkin dialysis tubing, 10 kDa

M/\CO Per bi o Sci ences Deutschl and GrbH, Bonn, D) for
acetlc acid and 3.5 h agai nst
iﬁfibé??g@??@awg? 4915 sol at ed product after

MPRS50/0Zaddrivatives 84 % 7.2 SYyrHdaeEbe baffer
moc- Cys( St Bu) - HESK0/ 0. 7 from Am noHES50/ 0.7

them e GrbH, Tauf ki rchen, D) arq_: -Rydroxy-

F
FibCySRHISES 8. 7085 oaimed img4. FISodmm gieipie-0al dinkh4.6, 10 mM
d
l|H benzotriazole (155.9 ng, lri|s Bi'otech GrbH,

=

’HD)KI—H%@\;M)/‘OU (RpribEPAILsERl vVed Sodium acetate, 0.1 M, pH 4.6, 10 mM
N, N- di met h%ﬁl ormanmi de (30 nlL Psg ptﬁlqlg synt hesi s grade,

E>|Qf§l§1lldﬁeG B@ﬁ@ﬂh&@ eI’QII_)D)anc

,.%r%Y S e AR S ZIR S Fé‘ﬁ’eﬁffd’%@&‘?él‘%o"c}’é 0,5 mM
\Nfter incubation at 21C for 30 |[BDTAN noHES50/ 0. 7
3. 00 q) obtained as described in 7 1 was added

~lsl'f\_’

A= S ZRA~A~

\f(@wH&ﬁQ/rOﬂa@Smram@bﬁar?@ﬁﬁér at| $rodiusy ghosphati O-4 M, PH 8.0, 5 mM

o GRb I RSt AR R OF IEPTA” Kal Karl srahe.

ﬁﬁs/'\

D) and et hanol (DAB, Sonnenber g,

9. Conjugation to small organic molecules

(here: antibiotics (Daunorubicin) and cytostatics (Tylosin))

Conjugation to small organic molecules by thiazolidine formation

H-Cys(H)-HES50/0.7 (11.0 mg), obtained as described in 7.4, was dissolved in a small
organic molecule solution (44 puL, having concentration [A] mg/mL, 13.4 equiv., see Table
4 hereinafter) in DMF (see Table 4 hereinafter), incubated at 21°C over night and 40 uL of
the reaction mixture was analysed by HPLC. The results of the experiments can be seen in

Figures 4 to 9.

Daunorubicin (Fluka, Sigma-Aldrich, Taufkirchen, D) and Tylosin tartrate (both
BioChemika grade, Fluka, Sigma-Aldrich, Taufkirchen, D) were employed as small

organic molecules.
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Braunschwei g, D). The precipitated product was

coll ected by centrifugation, dissolved in DM (30 nli)
W@pw7/081266¢ pi t at ed agai n as descri bed above. AfREF/EP2006/008858

centrifugation, the crude pfoduct was dissolved in

water (30 nL, MIIli-Q, dialysed for 28 h agai nst

MIli-Qwater (SnakeSkin dialysis tubing, 10 kDa MACO,
ForPHPbCoarfatystn aeRepvefil PLH eBasthﬁﬂ)S-l coBomm,15D) x @nfdl mm 1 d. (Order #

ngﬁg%g %i% ﬁ@g,@g; S ,(g 8\1@%53%/ Odu?}gﬁtﬁwﬁamc chromatography

sysiéﬁpccp%ﬁ{ ) - $&ES50/ 81 119878.C - GysdeRt Ry HESO00 Ochr (3 ®4120613,

g), obtained as described in 7.2 was dissol ved
pH/(cQﬂiuctl)zltﬁ-ddtepllopqﬂil/@@ﬁ@ 9. #ﬂQl;lZOIiéékefractSogrwllAttor|lirhc900 Ser. #

SR TR M N T N R AT

D) Wege @edled to an 1:1 mixture of acetone and ethanol
(190 nm., v/v). The precipitated product was collected
by centrlfugatl on, dissolved in DVF (25 nL) and
cipitat again .as, desgri above. After
Th&%ﬂpﬁqwg Staﬂ%heélrtg)de pr%&%@t was di ssolved in
WaIB@ﬂfer(AZ‘Swﬂfer wMﬂdl TEON @otikylsaC-MS Ghbdd) GaglaRdthitGmbH + Co. KG,
MI1li-Q water (SnakeSkin dialysis tubing, 10 kDa MACO
Pek#silgulss nces Deutschl and GvbH, Bonn, D) and
_ lyRphilhz &l 0 %, Wi %
7@@@1 BZ&nixHIE of'1 3 (\Eétf:*_'%@go At glgarlnﬁs RSBttt with 0.1%
HThyA ((&ttBlR)oﬂblElsElC(Z-Mg giddé,y@z(rBRb&x)}h-lIEHSE)Oa. KQ, KablSrubg,, D).
obt ai ned a cribed in 7. |ved in 5 o
- ﬁggad(ezlt Bt e 3 oltimail %esﬁ%fﬁ Brgeg eraerd 10 dpbutfer B
( Sin"Ms, Cvcﬁear?‘&[&?&lt%gﬁm(ﬁ% bfR8!B iB7 IV, 000 Heue@ Bor 7 CV, 0
acetate buffer pH5.0). After stirring at room
t etbpetietr Brer 56/V.1 h the reaction mixture was dial ysed

Skl n di bi ng, 10 kDa MACO, Perbio
- Scsﬁrjg Bé’tﬂ?(lgﬁ 85 4 Bonn, D) for 22 h against 5
- nMrlgq,qgng ndDiin ( Fl uka, Sigma-Aldrich Chem e GrbH,
Taufkirchen, Din MIli-Qwater) and 1 h agai nst water

Table 4: Reaction conditions

Small Organic Molecule Concentration [A] / (mg/mL)
Daunorubicin 43.0
Tylosin 80.7

10.  Thiazolidine formation from H-Cys-Peptide and native HES

A solution of a peptide carrying a free cysteine residue at its N-terminus (1 pL, 20 pg,
2528 g/mol, 20 mg/mL in DMF, Sequenze H-Cys-Asn-Thr-Arg-Lys-Arg-Ile-Arg-Ile-Gln-
Arg-Gly-Pro-Gly-Arg-Ala-Phe-Val-Thr-Ile-Gly-Lys-OH, = SC623, NeoMPS  S.A,
Strasbourg, F) was added to 9 pL of a solution of HES10/0.7 (408 mg/mL in [Reaction
Buffer] (see Table 5 below), MW = 9.2 kDa, DS = 0.7, Lot 437, Supramol Parenteral
Colloids GmbH, Rosbach-Rodheim, D), Triton-X100 solution (1 pL, 10 % in water) was

added to selected reactions (see Table 5 below) and the mixtures were incubated over night
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(MI1i-Q and |yophilized. The yield of isolated
product was 97 % 8. Conjugation to DNA 8.1
W(W(mﬂfmlﬂéﬁati on of Fornylindol -nodi fi ed DNA PCT/EP2006/008858
- Fornyl i ndol - nodi fied DNAS(the Fornylindole
ol fd I [
at| EE B S B R bbb £ Celure Lock
Muueﬂell PBORrogén, Gadsl,- Xsgl3ruhgpMD)rlandandbiopsort E143 power supply

(CORFORTTR, Eitnngls, B Rieed Shpioyed! & 139 Bid/riR'gel fogethl whtn a MOPS

T u
o HSIESTRT AN AT AT RIALSS) v e

accdndmgA@?’@d mafufad®EE igsmadtionc The 3gsults mf/|thq1 emmr@ment can be seen in
Fi gl ence: GAGGCAGCATTGAATTCGCAGGGTGAGTA) wer e
ngi idized inal: 1 nolar ratio based on the
concentrations given by the manufacturer. The
solutions were m xed and i ncubated at 95C for 5 min,

f”Pﬁﬂ’éS'MchGné‘orfdlmls concentration of 0.356 ng/nL
ouble strand DNA__157 m (55.9 ng) was |yophilised

{&fneNi qrikegaqmdmgﬁp,l ved wat er (27 9, MI I[ 1/€Q | Triton-X100
esulting in a cal cuI ated final concentrafion off 2

m. Thegoncentrations are cal cul atedjangywere not.
hecked |experinentally. 8.2 Hybridisation of
Ami no Fm)dified DNA 5' - Ami no- C6- nodi|fi g DINA .
.1 nnol", bioners.net GbH, U m D, | of 8 33426 1

, M= E%%ES g/ nmol, 59.1 nnol, sequence:

Cr?iC( TTCAACTGCTGCCIC) was di ssol vgg in water
0 595 mV)

ridi 28 gﬁIMNgO%)c pﬁli ﬁbﬁgf‘&?ﬁ& based onwsﬁe i
centrz%Mgns gl ven by the manufacturer
difi onpl enent ary strand (600 m, até i 0,
boUt Nanpt on 794, 376 g/ nopl , =138.

W i n V\Eltoe]rMﬁéaéérP &5 T GAATTCRCA GAGTi)HL
he sof gtions were m xed and

G DMF 50 1 uL

ﬁ(ﬁf_n_r/'\_!l—l/\{nﬁﬁ“ﬁ

* without HES

11.  Results of the experiments according to items 8 to 10 above

11.1 Conjugation to DNA by thiazolidine formation (item 8 above)

Conjugation to DNA by thiazolidine formation was achieved with two different aldehyde-
modified DNAs (see item 8. hereinabove). The necessary DNA-aldehyds were either
commercially available in the case of Formylindole-modified DNA (see item 8.1
hereinabove) or were prepared from commercially available 5’-Amino-DNA and
Succinimidyl 4-formylbenzoate (see item 8.3 hereinabove). The alpha-SH-beta amino
group containing HES (H-Cys(H)-HES50/0.7) was prepared from H-Cys(StBu)-
HES50/0.7 by reduction withTCEP and purified by precipitation and dialysis (see item 7.4
hereinabove). H-Cys(StBu)-HES50/0.7 was prepared in analogy to H-Cys(StBu)-
HES10/0.4 (see item 4.1 hereinabove). The results of the conjugation to both aldehyde-
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i ncubated at 95C for 5 min, resulting in a final

cal cul ated concentration of 0.667 ng/nL double strand
woRrMW7/03166 concent rati ons were cal cul ated and nRET/EP2006/008858

checked experinmentally. 8.3%Formation of an

WEi I o~ 3 - i £ o qe
oGR8 SRS 2 0y 1 g b
app&druadei of ahreaw bavier atkhigd@a Aol Rautarsreght, tDincveasedbaiedwidth was due to

R Al B ol T
achieD&d Gi SR 4§3°{L%E OR) WRHH BIHP&HNRACY. Qo BnjkattkCwad dserved with

react1 on mxture was centrifuged at 21Cfor 15 mn at
OxdFBRERD/0 7 gthie stagting matepalnfos BoCes(Hy ¢RI MY G (Lanevand D).

Science, 5 kDa MACO, Hannover, GCermany). The washi ng

procedure was repeated three tines by dilution of the

11.3 eColjabafio W &M ViddnhidBioRculdYl(itbin-9QAbdwe) 0. 5 L and
centrifugation for 12 mn as descri bed. The DNA

solution was diluted wth water to 167 nmL, resulting

I.n fi nal | culated co ratj . Iha,.:
Colshi D bR SRS A e Wi for o
cytd%l%@i%rd'r}[j% (babdoyubifind seb¥igz 4 hegtim@dég and tah @ntibiodm(Tylosin, see Fig.

H Cys(H) - HES50/ 0. 7 _and For nyl i ndol - npdi f i eg DNA A )

7 heessode) 7 The aiRhar$Hdeopmincoaroun santaining BESgiaring suaterial (the
a ' i her ei :
el Sl SETUETLERD ST & Bk s it «
reteh@6 Myl nerngaindnifdnfh @ek EigA €, D. herethund2ryrigs mcrgasedpedkneidth was due

to thymofseat P P i o A dReUgPLG Areliseogiithe el organic
conﬁo%ﬁ@lsr W%n?éé&rcerﬁfht%ﬁaag% thel @AfRAGoS Wt ESR) aRdstRdwn in Fig. 5 and

nice Power Pack P20 power supply (both Bionetra
8. Shotddsfutdonjugajm, is Ddivased b i apgpsdrance of agawdsead\Ba at retention

. Utra- litat, ( | Rath H,+ KG ., Karl sruhe..
i RERRS) A oh U BES SERVEE PURI A The 2 hiapaf e Shmpound
(Figk. B, &1d DS A¥ainAtietroh peakORem Gefledtr tiamndladulanweiyht disribution of
ogether with the software Quality One V4.0.3 (both
the BIHS payfithp eenivgate-es, Michen, D) were enpl oyed. The
results of the experinments can be seen in

11.3 Conjugation using native HES (item 10 above)

Conjugation to native HES by thiazolidine formation was achieved for a peptide carrying a
free cysteine residue at its N-terminus (see item 10. hereinabove) in DMF as the solvent in
a temperature range between 21 °C - 50° C (Fig. 10 Lanes A, B and E) or in aqueous
buffer at pH 4.6 at 50 °C (Fig. 10, Lane D). Conjugation was also observed in the presents
of the detergent Triton X-100 at 50 °C (Fig. 10, Lanes F and G). Successful conjugation
was indicated by the appearance of a new band at higher molecular weight. Its increased

band width was due to the molecular weight distribution of the HES part of the conjugate.

Thus, it could be shown that conjugation of native HES with a Cys-peptide is generally

possible, even under various different conditions, as pointed out under item 6. hereinabove.
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Figure 2. Table 2 : Reaction conditions8.5
Thi azol i dine formati on from H Cys(H)-HES50/0.7 and

weEBRIGeaeG | ed DNA A HES50/ 0. 7-deri vati ve sol ut PGHEP2906/008858

m., 147.5 ng/nlL, see Tabl e®8 hereinafter) in a
reaction buffer (see Table 3 hereinafter) was added to
an aqueous solution of FBAnodified DNA (1.5 nL, 2

ng/ m.), obtained as descri@gsim& 8.3. After incubation
for 14 h at 21C, the reaction m xture was anal ysed by
agarose gel electrophoresis as described in 8.4. The

uIt t he ex eri ment n see

e itac o s B ot el 9 S SRS e g Syl starch,
Orxgﬁé}blﬁ tHP b &G fibstah&d fid ﬁx@tuylak&ayhné}l §tRRUNRE ebvAléntly linked by a
and cytostatics (Tylosin)) Conjugation to snal
orchamical nesidueasinginstrigiugg a¢dosding tf ormata @h
H Cys(H) - HES50/0.7 ( 11.0 ng)q{obta|ned as descri bed
in 7.4, was dissolved in a smal’l organic nol ecul e
sol ution (44 nL, having co ation [A] ng/nL, 13.4
equi v., see Table 4 hereifatté ) in DMF (see Table 4
herei nafter), incubated 21 over night and 40 niL of
the reaction mxture wRs a by HPLC. The results
of the experinents can be |nRF|gures 4 to 9.
Daunor ubi ci n (Fl uka, Si gnm- AI rich, Taufkirchen, D) )
and Tylosin tartrate (both Bi oCheni ka gr ade, Fluka,
Sigma- Al drich, Taufkirchen, D) were enployed as snal
ong I C ng, cul es. For HPLC anal ysis a ReproSi|-PUR

' olum 150 x 4.6 mmi. d. (O der #
R15. B9. S1546, Dr. Mi sch GibHR,Ammer buch, D) and an
Akta Basic chromatography syst RPunp PO00 Ser. # O

1118816, UV-detector UVI0OQs Sery” # 0 1120613,
pFVconductivity-detecpetzggvcg 0O Ser.# 01120665,
R

fraction collector Frac9 Se

N
4
R./ - @)
or formula (I’’)
R
3 R3'
S
L
7(- o
R, /N R,
R2 (I”)

wherein R;, Ry, Ry, R3, R3 and R4 are independently selected from the group

consisting of hydrogen, an optionally suitably substituted, linear, cyclic and/or

branched alkyl, aryl, heteroaryl, aralkyl, and heteroaralkyl group, preferably

hydrogen,

said method comprising

(A) reacting an aldehyde group, a keto group or a hemiacetal group of a
hydroxyalkyl starch or a derivative thereof comprising said aldehyde group,

keto group or hemiacetal group with an alpha-SH-beta amino group
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0 112001 1 and software Unicorn 5.0 Ser. # 0 1119821,
al | Anmersham Bi osci ences, Freiburg, D) were used. The

WO 20070%u206g et hod was appl ied for all anal ysesPCFEP2006/008858

Buffer A- water with 0.1 TPA (Rotisolv LC M5 Garde,

Carl Roth GrbH + Co. KG @rl@zruhe, D) Buffer B: A

m xture of 15 %water with|O0.[? TFA and 85 %

acetonitrile with 0. 1%l% INH®t i sol v LC- M5 grade,

Carl Roth GrbH + Co. KG Karlgruhe, D). Gadient: 0 %
buffer B in 2 columm vol unes ; linear gradient 0O -
50 % byffer B in, 15 CV near.. aradi ept 50 .-. 100. A)

a1 erot fereSYbRaNG o, bPResE PeShbogPriging Shidy figpa-sH-beta
B for dmiqy. r&!}fr [Dedrelsy pipadhg 429npRdie 2T alimctiveBbsai@: and said
2 nL/mn. Table 4: Reaction conditions 10.

Thi az dmdlacrw@llqybrsmh being r@wﬂlﬁp@yémb@cbthoneCMCﬁlateﬁwe having a
HES A ' . i '
Fost bRt Rbofiipg i RLtnS BE 138 o GELEKARRO Sroup

20 nmg/ mL in DMF, Sequenze

H Cys- Asn- Thr- Arg-Lys-Arg-1le-Arg-1le-d n-
Arg-dy-Pro-G@y-Arg-Al a-P | -Thr-11e-d y-Lys-OH,

SC623, NeoMPS S. A, Stue ,@Rms added to 9 nL

of a solution of HES 10/0.F (408 ng/ mL in [ Reacti on

Buffer] (see Table 5 bel o5 MN= 9.2 kDa, DS = 0.7,

Lot 437, Supranol Parenteral Colloids GrbH,

Ros bac-aroaitiiveraubstanceTer @ glariyatoe theyeaf Fomplising srid @ﬂgh'c%?H -beta

pel ow e 5 6P} BreBEhFETaLBRE A A0LIGRE L Pfecand aid

[ B] OGydsegallgblsearéh beihlngt)ovalEﬁiﬂy dinked/ bySa blyetﬁ% @eidue having a
el ectrophoresis, a XCell Sure Lock M ni

(1 nvi tSogBie aseording o fosmuled ) or %Huaraaleb%r%lr?ettmsno group

power supply

Ry R,
HS"—FNH——

Ry R,
of an active substance or a derivative thereof comprising said alpha-SH-beta
amino group, thereby preparing a conjugate of said active substance and said
hydroxyalkyl starch being covalently linked by a chemical residue having a
structure according to formula (I’*), wherein Ry, R, Ry’, R3, R3- and Ry are as
defined above;
or

(B) reacting an aldehyde group, a keto group or a hemiacetal group of an active

substance or a derivative thereof comprising said aldehyde group, keto group

or hemiacetal group with an alpha-SH-beta amino group

Ry R
HS——'—'—‘NHRI
R,

of a hydroxyalkyl starch derivative comprising said alpha-SH-beta amino

group, thereby preparing a conjugate of said active substance and said
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(CONSORTNnv, Turnhout, B) were enployed. A 12 %
Bis/Tris gel together with a MOPS running buffer at

WO 2uao3nee condi ti ons (both Invitrogen GrbH, KaPCHEPI986/008858

D) were used according to the manufacturers

I nstr lf&ﬁf&?alk-rh @taf&SH&B%cgtlalEﬂfy BXR&S byB¢hehififal tl%sﬁ@@ Raving a
in Figure action conditions ' wthout

HES 15truesdccerdidg tofferrexlp€h)i oewits amelphadithbeta @niine grpup

8 to 10 above 11.1 Conjugation to DNA by thiazolidine
formation (item 8 above) Conjugation to DNA by

t hi azolidine formation VWaR a ieved with two different

al dehydenodi fi ed DNAs see 3 tem 8. herei nabove). The

necessary DNA-al dehyd NER conmer ci al | y

avai |l abl e in the case of Ilndol e-nodi fi ed DNA

(see item 8.1 herei nabove) 3o!r were prepared from

comer g lﬂ Ur ;ﬁ/@ilée'f"kéltaﬁcl?'d t‘i\%’ A5 %é?cf:' _[lBHZ‘-SHJbeta amino
4-f or nyl zoa see Item her e b%

al pha-ggbtp) ethar@m preparingia G:onjugaum nf slaESactnve substance and said

&Esso/fUdIPXBEIEVE )Bm%%cg{ﬁggiébeﬁﬂgﬂgg]ﬁaf ?C%&s‘g‘%)%egld“e having a

pr eci &kﬁl@&k@&caﬂﬂn%toaﬂoﬁﬁhe (588 wittedR oipHa-BEILIRID ZRRBIroup
H Cys( St Bu) - HES50/ was prepared in anal ogy to

H Cys( St Bu) HES10/ 0.4 (see item 4.1 herei nabove). The
results of the conjugati ori%t bot h al dehydenodi fi ed
DNAs are shown in Fig. 3. Suqéessful conjugation was

i ndi cated by the appedai HHrew band at hi gher
nmol ecul ar weight. Its i nclrlfa

t he nol ecul ar wei ght di strisb

ed band w dth was due to
ion of the HES part of

the co at e. ation was achi eved at . H . 6 .
(Lane OZJ) yd Efpfygﬂ(gll (sl_agﬁlé ivafiyp ggwpﬂﬁlggl \%ﬁ-)a-SH-beta amino
obser v t BF tdalt0 ABBVETSuBtak@" and said
H- Ws(ﬁuﬂE{é%O ?@?ﬁgﬁ% % cg%j:jh%at)% o #am(%onj ugsat |ton tgn sl

smal | ltydgaqyahcyhstaeqiubesg (qovelmltib’ élblwle))y a chemical residue having a

structure according to formula (I’’), wherein R;, Ry, R2:, R3, Ry and R4 are as

defined above.

The method of claim 1, wherein the hydroxyalkyl starch has the following structure
€1y

OR’

dn

wherein R, R” and R~ are independently hydrogen, a linear or branched
hydroxyalkyl group or the group
—[(CR'R%_O],[CR’R*] —OH
wherein R', R%, R?, and R* are independently selected from the group, consisting

of hydrogen, and alkyl group, preferably hydrogen and methyl group,
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Conj ugation to small organi c conpounds by thiazolidine
formati on was achieved for a cytostatic drug

W@ Dwadrebi ci n, see Fig. 4 hereinunder) and anPCT/EP2006/008858

antibiotic (Tylosin, see Fi64. 7 hereinunder). The

al phg- SH-bet g amiHQy OKRLBInC ARt Akiiubd RIERMSRArhhyBe the same or
materi al (the sane cdoncentration as in the conj’ugation
reaction) appbtferdt msthanbgm)axjs GRMR;Wi th a retention

time around 10 se 9 hereinunder). Its

i ncr'tased pea‘ﬁo\rg’gp \ﬁ%§ gét?g the nol ecul ar wei ght

di stgi bution jgf thhe, H@ﬁrab_[ -4 RHerdn &l e RAsOf 4 89, o is not 0, and
smal | organic corrpoun s (the ,same ,econcentration as in

t he conj ugat i Whereiadbe rqsr@ueaRe agéh Bimayrberthg saige gndifferent in the o
Successf ul co a(;kg{u Is indicated by the appearance

of a new bro B‘ZS retention tinmes between that of

the HES starting nateri aI and that of the small

orﬁv@m c compound (Figs ,and 7)...Again, the broad
mgthed rad ol aigy owlaeﬁ@nr%t RBc@nd R méregwéemﬁnéﬁmmmdregﬁn or a 2-

. of of the conjugate. 11.3 Conjugation
ISl R  Ugat

usi’ng (item 10 above) Conjugation to native

HES by thiazolidine formati on was achieved for a

peptide carrying.a free cysteine idue at its

l@r@?%@é of amy:of ¢lapps hto e\wléqrﬁlaﬁﬁﬁ/éyddrpﬁy stpgch jgdhydroxyethyl

g in a tenperature range between 2 1 C- 50 C

(Fig. 10 Lanes A, B and E) or in aqueous buffer at pH

4. 6 at 50 C (Fig. 10, Lane D) Conj ugation was al so

o Triton X-100

5 m@ oe%fgl]eﬁ p£ nts aro(gyethys{@eré g}aala molecular weight of

COHd)IHQatto' 00 msmbﬂecprsﬁ}a%qiy msmt Neo 2RPRB! AREEpreferadblP®Ffrom 10 to
band at hi gher nol ecular weight. Its i ncreased band

Wi Mﬁgémmh@rmte&mblﬁrﬁmll@m 190 kPr i buti on of
the HES part of the conjugate. Thus, it could be shown
that conjugation of native HES with a Cys-peptide is

. JETIey ﬁlle{}ﬁbdﬂﬁ'sﬁiyb(bieclaleﬁ/sem ol 15l &vheYedi itlﬁ&ﬁycﬂ‘bf&feﬁhﬁrﬁtarch has a molar

condi ti ons, poi nted out under ite

hesubptiation af @@.%t@ pacteEabhiod 119 2, W%ﬁfeﬁ@d{f 110 0.9 or 0.4 to 2,
o&k@gﬁﬁyogfmqgactlve subst ance and hydroxyal kyl
st'ar ch,

The method of any of claims 4 to 6, wherein the hydroxyethyl starch has a preferred
ratio between C, : Cg substitution in the range of from 2 to 20 with respect to the
hydroxyethyl groups.

The method of any of claims 1 to 7, wherein the active substance is selected from the
group consisting of proteins, peptides, small molecule drugs, active agents,

glycoproteins and oligonucleotides, such as DNA, RNA, PNA or derivatives thereof.

The method of claim 8, wherein the active substance is selected from the group
consisting of proteins, peptides and PNA comprising an alpha-SH-beta amino group,

preferably comprising a cysteine group, in particular an N-terminal cysteine.
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wherein the active substance and the hydroxyal kyl
starch are covalently linked by a chem cal residue

Wh20074031266 st ruct ure according to fornmula (1) oOPCT/BPI906/608858

11.

12.

13.

14.

15.

(F) or formula (I") whereif4R, R2, R2 , R, R3- and
A’ﬁ?r & 'hﬁg %@?ﬂﬂ SPLAms % o%cé 391%& if gﬁ)tafl Q4 ge[lected from the group

drogen, I ona

Std@ﬁhlsﬂiﬁg eﬂ EFO, n@a@SF CIT(N atpha,ntﬂN)rbeta" aXIE HEld IELQkyIIL 3, myoglobin,
and het eroar al kyl

o, Bore B e e by B2, e,
re&PA*r aﬁ%Pv"ﬁ ?ﬂ?&ﬁ@nﬂ@ Br 138 thy%cg}'\Pép or a

hem ace roup of a h ox;/a starch or a
derivative thereof conpr|5|ng sai d al dehyde group,

ket o graup hem acet al oup .w th an al.pha- SH bet
at HFomSHISERl CIAM de (PARIBIBS LHKE St Hpcfd i glepiegdro the group

{ e eRling BTl @1, Bpt ahebapSHBeLAnAHIA aSbURy de. keto group

aring njugate of said active substanc
angt lseamﬂcdng/ldgrouy,apﬂc)jdralsly slydopbaseing cootaahegwtahyaldfthyldedn a glycan
b hem cal .residue, having a structure according to

iy o synthetiGPERIAES: a1 pha- SH- beta ani no group of

an active substance or a derivative thereof conpr|5|ng
sai d al pha- SH-beta am no group, t her eby preparing a
coTi}mgml@doof ary of 4be iprecedingselaimese veieaeis ahe hydroxyalkyl starch or

tarch. b d. b
AR BB B RRoRn) 8 108, BeR b LA S gt 1 alenyae
f ograulb@) (Réto gasuplh)t BncHBr akpheGHdieipts)aot Mhegdin Upe dfydroxyalkyl

an active substance or a derivative thereof co
saﬁt@rcmophisnm\@etbareaﬁpﬁ@pgﬁ%b to 1 A8, ersiershly dato Wﬂi; ig particular 1

PSR Bl RN Ve ent 1 y 1 niked by a
chem cal residue having a
The method of any of the preceding claims, wherein the active substance comprises 1
to 15, preferably 1 to 8, in particular 1 aldehyde group(s), keto group(s) and/or
hemiacetal group(s) or wherein the active substance comprises 1 to 15, preferably 1

to 8, in particular 1 alpha-SH-beta amino group(s).

The method of any of the preceding claims, wherein according to (A), the hemiacetal
group of the hydroxyalkyl starch is the hemiacetal group of the reducing end of the

hydroxyalkyl starch in its non-oxidized form.

The method of any of claims 1 to 14, wherein the hydroxyalkyl starch derivative

comprising said aldehyde group, keto group, hemiacetal group or said alpha-SH-beta

amino group is obtained by a method comprising .

(a)(1)introducing at least one aldehyde group in the hydroxyalkyl starch by a ring-
opening oxidation reaction, or

(a)(2)reacting the hydroxyalkyl starch with at least one, at least bifunctional
compound, said compound comprising two functional groups M, and Q, one
functional group M, being reacted with the hydroxyalkyl starch and one
functional group Q being
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structure according to forrmula (1"), wherein R R2,
R2', R3, R3- and R4 are as defined above; or (B)

WO 20e¢081266 an al dehyde group, a keto group or aPCT/EP2006/008858

16.

17.

18.

19.

20.

21.

hem acetal group of an actiéye substance or a

der i vajy Vet hig }g?ﬁg GBHP! ﬁegé? gg%ﬁﬁ!&nﬁé&wygsupg QPR alpha-SH-beta

keto group or aceta W th an alpha- SH bet
am no gr owmiod geoupydr oxyal kyl starch derivative

i si i d al pha- SH b i : thereb
or Spailihg HUBHLEREP PrnE A ARy Jeo L GHLio SIZE U Aty eroup,
sai dhydr oxya] ksl HealiGeetd ot GaHAhPREISH-béth kRhdYrodp.

chem cal residue having a structure according to
formula (1); or with an al pha-SH beta am no group of a

gfﬂﬁ%@éﬁéf gl%i{ﬁ]rlﬁgwglg{?iﬁ%?nt {%@P,gggﬁ%{;r@%gg}(ilgslt%ch is subjected to a
CGiH

GRinthgObxidalich d€dckive witps hapgddaediosaivd a hydroxyalkyl starch
hydr oxyal Kyl starch being covalently |inked by a
c Hfisrivetave havingotdeashonajdehyde girWPur e according to
formula (F); or with an al pha-SH beta am no group of a
hydr oxyal kyl starch derivative conprising said
al THean&hbd 6? daﬂlmé frowkgreinfin (A1 the Yumutiopalrgrogp M, is reacted with an
conjugate of said active substance and said | )
hy@iﬂt&%ﬂ Ry theshydrexyaligyl ﬁ@ar@bearbém@wq Ak Bep-pyidized reducing end

?mﬁg"(?&?i diephaving a structure according to

wherein R, R2, R', R, R3'" and R4 are
as defined above. 2. The nethod of claim1l, wherein

(Feareigitoteethimg 3 bedt i (o g BReRhaf ey is @ carboxy
| i R6&@S oPA r&cBNS BRBoXY BFovp Yl kdd fiicAbRal Prodp® i9hRWRiehyde group,

keto group or hemiacetal group.

The method of claim 18, wherein the bifunctional compound comprising M, and Q is
selected from the group consisting of formylbenzoic acid, 4-formylbenzoic acid
pentafluoropheny! ester, 4-formylbenzoic acid N-hydroxysuccinimide ester, and 4-
(4-formyl-3,5-dimethoxyphenoxy)butyric acid or a biocompatible compound
selected from the group consisting of alpha-keto carboxylic acids, neuraminic acids

or derivatives thereof and pyridoxal phosphate.

The method of claim 15, wherein in (a)(2)(ii), the at least bifunctional compound

comprises an amino group M; and an amino group Q.

The method of claim 20, wherein the at least bifunctional compound is an optionally
substituted diaminoalkane having from 1 to 20 carbon atoms, preferably a compound
being selected from the group consisting of 1,2-diaminoethane, 1,3-diaminopropane,
and 1,4-diaminobutane, 1,5-diaminopentane, 1,6-diaminohexane, 1,7-
diaminoheptane, 1,8-diaminooctane, 1,9-diaminononane, 1,10-diaminodecane, 1,11-
diaminoundecane, 1,12-diaminododecane, 1,13-diaminotridecane, 1,14-

diaminotetradecane, 1,15-diaminopentadecane, 1,16-diaminohexadecane, 1,17-
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- [(CRIR 1nO n[CR3R4] - OH wherein Rl, R2, R3, and R4
are i ndependently selected fromthe group, consisting

w@tooiysiegen, and al kyl group, preferably hydrBGERP2NE008858

22.

23.

24.

25.

methyl group,mis 2 to 4, ¥herein the residues Rl and

R dB¥idBepiiGecandlel, 98-diinih6s&Mechit, LINEY-MladliRoHdnaddRhi; and 1,20-
nis O0Oto 20, preferably O to 4; 60 is 0 to 20,

prdifmmaigiopsanepor aompeind havingthedagrulaf n = 0, o i s not
0, and wherein the residyes R3 and R4 may be the sane

or different in H@é—c{(@RoRlp)EOQEGR& B met hod of
claim2, wherein R, R and are i ndependently

hydrQRgsinOR'a R, R sy t*hyke Gh@dfendéhtly ThEedtBA NBSOthe group,
any of claimg 1 to 3, wherein the hydroxyal kyl starch
i s Hepasisigeoflyydregens aid alkyl groep, meefhvablyoltydepgenrand methyl group,

wherein the h xyet hyl .starch .has arnol.egbtl ar i ght
of fom 1t oS00t ren e revanR Rl ol Bt s df {9 same o
nore pref er aldiffereht frthep Lfoups GIPRKD or 4 to 130 kD,

nor e preferab.l%2 from10 to 100 kD. 6. The nethod of
any ©f cl ai neis® to20gprefgradelio e hydroxyet hyl starch

has nol ar s Inhyuf | f 1. er,

023 £ o HESb DU ERRRY 14 QMR Bty PP 0, and
preferably 0.whdreinthSresitlueIRE amdtRioghapbe aysanfe arldiffersnt in the r
4 to 6, wherein the hydroxyethyl starch has a

preferred raﬁ?@mﬁ@@%eén-CQ : CB6 substitution in the

range of from2 to 20 wth respect to the hydroxyet hyl
groups. 8. The nethod of any of clains 1 to 7, wherein

t HEheantethod ofudisina@0eori 31, seldamnellly fcomprising reacting the hydroxyalkyl

starch derivative, resulting from the reaction of the hydroxyalkyl starch with the at
least bifunctional compound comprising two amino groups M, and Q, at the amino
group Q with a further bifunctional compound comprising an aldehyde group, keto
group or hemiacetal group to give a hydroxyalkyl starch derivative having an

aldehyde group, keto group or hemiacetal group.

The method of claim 22, wherein the further bifunctional compound is selected from
the group consisting of formylbenzoic acid, 4-formylbenzoic acid pentafluorophenyl
ester, 4-formylbenzoic acid N-hydroxysuccinimide ester, 4-(4-formyl-3,5-

dimethoxyphenoxy)butyric acid, and 4-formylbenzoic acid anhydride.

The method of any of claims 20 to 23, wherein the hydroxyalkyl starch is reacted via

its optionally oxidized reducing end with the functional group M;.

The method of claim 24, wherein statistically more than 50 %, preferably at least 55
%, more preferably at least 60 %, more preferably at least 65 %, more preferably at
least 70 %, more preferably at least 75 %, more preferably at least 80 %, more
preferably at least 85 %, more preferably at least 90 %, and still more preferably at
least 95 % such as 95 %, 96 %, 97 %, 98 %, or 99 % of the hydroxyalkyl starch
molecules employed for a given reaction are reacted via at least one optionally

oxidized reducing end per hydroxyalkyl starch molecule.
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group consisting of proteins, peptides, small nolecule
drugs, active agents, glycoproteins and
W@RGogosm2es eot i des, such as DNA, RNA, PNA or dePCT/EPI00€@08858
thereof. 9. The nethod of éFaim 8, wherein the active
substance is selected fromthe group consisting of
proteins, peptides and PNA conprising an al pha- SH beta
26.anT lnmngﬂmdpof plaih d5awhgraim fip (2)62)00, ﬁnecfysctéimb ggru@uMl is selected
|cu ar _an. tefnin%J cyst ei % q) boxvli
an@ %lgé‘?%c"é‘s’é % O MTBFE R & AP ;:?rrS? Y G5 °§‘é’| %8‘1‘%&” OxXyle
f 1 uid By deide UerbaaySic sidhl &dentROisoby drafe, isbfib@laRfte, chloroformic
| FN belf}gl AT II?&@IL 2, |L@é3 rryoglg%bl n, SOD@JS ’
r hiitesterh aahepoxidagonpsanshie funptioneligsewp Qrin ATF ajdehyde group, keto
rhI factor VIl, factor VIII, factor
%Plf-’ﬁ\rﬁgmig %E"Cébfloﬁll The net hod of claim8, wher ein
the active substance is selected fromthe group
conS|st|n8 of prateins, glycoprotelns or peptides

27.c oPhsr mstheg of laiinin yiercink diedupstinna! BOUR M 5 Eeck with OH-groups
gr&y&elhgal%fx%@gi daBhycoproteins containing an al dehyde
inag

canside chain or synthetic peptides. 12. The
met hod of any of the precedlng cl ai ms, wherein the
oXy st ar ri ses

yl deri vativ ther of . co
28.¢ 0%160516 cloflaim 9g1 whgrejm; in ; ?»?(%JZ% sheﬁa?twaggmy% is selected

ar QLR Bt .
838 PSSO oy S e SLEMD Bl o

c othrp firegiondl groupl QGs apakphaiSibbsta amtiwo goppi n parti cul ar
1 al pha- SH beta am no group(s). 13. The nethod of any
of the preceding clainms, wherein the active substance

29.COTRY in%e®ifodl of Xldimy 2B Qflﬁfe%b'tﬁe ¥uh@icRal ighoupaM,i BUleaéted with the
al dehyde group ket o group((% and/or hem acet al

)
greniiopsl y@aﬂdmérr@immg@d@cfﬁhev@ opelkah sardhonpri ses 1
to 15, preferably 1 to 8, in particular 1
al pha- SH beta am no group(s). 14. The nethod of any of
30.t hehgpmetediofiglaimaMsvhetdive statisticall ¢ aicte migant 39 YApreféably at least 55

her/?’ ?n%ré pleferably at least 60 %, more preferably at least 65 %, more preferably at
least 70 %, more preferably at least 75 %, more preferably at least 80 %, more
preferably at least 85 %, more preferably at least 90 %, and still more preferably at
least 95 % such as 95 %, 96 %, 97 %, 98 %, or 99 % of the hydroxyalky! starch
molecules employed for a given reaction are reacted via at least one, optionally

oxidized, reducing end per hydroxyalkyl starch molecule.

31. The method of claim 15, wherein in (a)(2)(1), the hydroxyalkyl starch comprising
said alpha-SH-beta-amino group is obtained by a method comprising reacting
hydroxyalkyl starch at the optionally oxidized reducing end with a compound
comprising a functional group M, and a functional group Q being an alpha-SH-beta-

amino group.

32. The method of claim 31, wherein the compound comprising M; and the alpha-SH-

beta-amino group is 1,3-diamino-2-thio propane, or 2,3-diamino-1-thio propane.
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group of the hydroxyal kyl starch is the hem acet al
group of the reducing end of the hydroxyal kyl starch

WO poo70381260n- oxi di zed form 15. The nethod of aPgI/BP2006/008858

33.

34.

35.

36.

37.

clainms 1 to 14, wherein theé8hydroxyal kyl starch

deTlhé’ﬁIetHb% SOBRIth 5N HRAA 1@'(5*}%@(@}3&@ AURast Hﬁﬁﬁcﬁé&m Q:ompound
hem acetal group or said al pha-SH'beta am no group

obtomipresds B1 Beingtzhoatboxymgraupi erga (redctivg carhowcgmumgnd\tQ being a
| eas roup in the hydroxyal kyl starch by

a P %’? %aé‘}ﬁ?ﬁgﬁg&ega BREFERet i on, or (a)(2) reacting

t he hydroxyal kyl starch with at Ieast one, at | east

bi a8l cFaﬁHn@UGzﬂereﬁﬁih@ af RARBIRA I LbRbBGhd M@elected from
functional groups M d Q one functional group

beuhn @roupagnssting o Et-hé R@de@@bk@H or arrgcgnamdnmge thereof, and

i I I d ket .
or B 228 edbe hereiR 0 Y 4R af ARMEFoe e pi0Gb Tor an amino
gréfﬁﬂp p?éfefdbﬂ}) séledted ohPihelg rglﬁgpbkﬂlsbs‘ﬁlhgg)f%}@%ﬁy%ﬂy)éarbonyl (Boc)
modi fied to gi ve the al dehyde grou et o group,

hedn %bvpeﬁnygn@hpxmrhonm & phe), Spd e mayi bo agy gupgable gorotecting
;S%Pg&?%] | aktql(gl S%rm% I,Prgf%rabgggglg t&l frnm(t%% I(glrgué) éol?lglstm% of trityl (Trt),

OXph- d&thd&@trttgala(MmO)rs tb&t-B@thllaG{SI-tCBi@t snd &ceginvidorethyl (Acm).
hydr oxyal kyl starch derivative having at |east one
al dehyde group 17. The method of claim 15, wherein in

g_l?l(ez)n’ethtoa (HQI%‘L h9 n@h§% Hf(a!(?% @h{h%q{‘}ld y\ﬁ'lktyTI @k comprlsmg

group ont ydr ox or t e -oxrdize
nodaid al phhia 233 be wehmtina gere gl 19fobtmmbfcbbyad kydthat aomprisihg. Optlonally

{ (et e Bpoiiin ieh 21O Bsing, Sty Tecting s apigieed or non-
C%)E%%de Q%dr?lgﬁlgaé}ﬂi Wig { ictibRABkro8p MPofal Sndund comprising, in
addition to M;, a further functional group Q, to give a first hydroxyalkyl starch
derivative, and reacting the functional group Q of the first hydroxyalkyl starch
derivative with a functional group V of a compound comprising, in addition to V, an
optionally protected alpha-SH-beta-amino group, to give the optionally protected

alpha-SH-beta-amino functionalized hydroxyalkyl starch derivative.

The method of claim 35, wherein the compound comprising M; and Q is a diamino

compound or carbodiimidazol or N,N’-disuccinimidyl carbonate.

The method of claim 36, wherein the at least bifunctional compound is an optionally
substituted diaminoalkane having from 1 to 20 carbon atoms, preferably a compound
being selected from the group consisting of 1,2-diaminoethane, 1,3-diaminopropane,
and 1,4-diaminobutane, 1,5-diaminopentane, 1,6-diaminohexane, 1,7-
diaminoheptane, 1,8-diaminooctane, 1,9-diaminononane, 1,10-diaminodecane, 1,11-
diaminoundecane, 1,12-diaminododecane, 1,13-diaminotridecane, 1,14-
diaminotetradecane, 1,15-diaminopentadecane, 1,16-diaminohexadecane, 1,17-
diaminoheptadecane, 1,18-diaminooctadecane, 1,19-diaminononadecane, and 1,20-

diaminoeicosane or a compound having the formula
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keto group or hem acetal group. 19. The nethod of
claim 18, wherein the bifunctional conpound conpri sing

WOR003/9811263 | s sel ected fromthe group consi sti NBCHEP2006/008858

38.

fornyl benzoi c acid, 4-formy?benzoic acid

pent af | uor ophenyl ester,;4,f Ipen20|c acid

N- hydr oxysucci niFNie [€sR Qﬁ)‘&hg¥

(4-fornyl -3, 5- dlnEthoxyphenoxy)butyrlc aC|d or a

bivaleaapa i, tRze, RormduRtl aseindepcmdleﬁnlpmltdteﬂ froouthe group, consisting

consi sting of al pha-keto _c lic ac
adfhyd @@e@é\nﬂ\ﬁ&%ﬁg&% H@.ff‘ég‘? ygwém'ﬁﬁ? a3 Eggé%hma? IeC
2% The ney ?9% qf w?lle r{ndr]:@esﬂﬁk%ﬁ@“ Bnd R? (rﬂﬁ}( 82 (Hel shmet d¥&ifferent

| east bi unctlon conpound conprises an am no

grouahM andnalre pgionps GRORS Q 21. The nethod of claim

0, erein ictional conmpound is an
oftional Iy '$HM ?61%?@@%%5 ral kane having from1 to

2Q carbon gt @200 bRiERBR! X 4awﬁ@f@npﬁlnmelzﬁgewf §e ®GtieGot 0, and
fromthe group conS|st|ngI§ 2-.di am noet hane,
1, 3- di ami nophargiarthe resadhes @ndaRq m)@ubgml@e same or different in the r
1, 5-di am no ent%ﬁgy &, 6-di am nohexane, 1, 7-
di ami nohept&AWS YRR 4i ami nooct ane, 1, 9- di ami nononane,
1, 10- di am nodecane, 1, 11- di am noundecane,
1, 12- di am nododecane, 1, 13-di am notri decane, 1, 14-
d| Hiei methed o ey ahelaims 1% toff Grivhrope heyerrppgid comprising V and the

e L e

1 l%ﬁhg ﬁilcaﬂﬂoﬂjbgl'(ﬁ@s@ﬂze réictive cabtpoy gfbdpaprelﬁqabllyea feactmv;d @ster or a
4'1- NH2 wherejn

s §
Rzpaab%ﬁ.‘/llﬁopérfbﬁaléxﬂm&? %F%P@BP?W?IH@“@}PQZ\B is 1.3-d8ino-2-thio

al kyl group, preferably
3%8%ger?qghsgalﬁag%{ﬁd (Ii)-q ré&ﬁile is 2 to 4, wherein the

resi dues Rl and R2 may be the same or different in the

rou . . . .
39. P ]ghe m‘e)t?logﬁ% I§n2y of the preceding claims, wherein the active substance, preferably

40.

an optionally modified protein, peptide, synthetic peptide or oligonucleotide,

comprising said aldehyde group, keto group, hemiacetal group or said alpha-SH-

beta-amino group is obtained by a method comprising

(b)(1)introducing at least one aldehyde group, keto group, hemiacetal group or at
least one alpha-SH-beta-amino group into the active substance during its
preparation or by chemical modification, or

(b)(2)reacting the active substance with an at least bifunctional compound, said
compound comprising two functional groups M, and Q, one functional group
M, being reacted with the active substance and one functional group Q being
(i) an aldehyde group, keto group, hemiacetal group or an alpha-SH-beta

amino group; or

(ii) a functional group being chemically modified to give the aldehyde group,

keto group, hemiacetal group or an alpha-SH-beta amino group.

The method of claim 39, wherein in (b)(1), the active substance is a protein or
peptide which was prepared by organic synthesis, preferably produced using a

synthesis resin, allowing for an aldehyde functionalized, keto functionalized,
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gis O0to 20, preferably 0 to 10; r is 0 to 20,
preferably 2-4, wherein in the case of g =0, r is not

W@200a/08120éer ei n the residues R3 and R4 may be PGEEBWA008858

41

42

43.

44

45.

or different in the r groug¢ CR3 R4" . 22. The nethod

the'ﬁluﬁéé?ﬁl%anﬁfon%ﬁzeda(qddlf)lﬁé:@ﬁLﬂda-&rﬁm&r fuﬁbt‘ﬁglah%&pf)ﬂo%n or peptide,
t he hydroxyal kyl starch derivative, resulting fromthe

r earovhaseinoh (b)), hedictixg antisydnce isa plh)ttvm oh peptideavhicle axas produced

glnlifu Ha é{? " a%{gcs‘% 0 UO%C}%S gg%ﬁila# F aa]F u %ﬂqg ad" Ak ﬁonahzed keto

bi fqu&inaﬁEéH KRN fGREIBHAI el Yo Al pHa BHLBER- Mhiab Pfunctionalized
keto group or hem acet al g)ﬁl); to give a hydroxyal ky
It

stmm@m oiepeplide] arevherginrg ( lebetvjicte sgbs@m@e ke peotgjneng peptide

R YRR AP Pl PoE S SBisiaE I E alelyce srov.

f e igheipd hemacen gt&ip tida ?ﬁa -Sor-bath-aeido pfouds bl wherein in (b)(1),
4-fornyl benzoi ¢ acid pentafl uorophenyl ester

4 the @ﬁsy\reo%lhitén%e laéumowoﬁ pspjide sviers saidialdelaydergroup, keto group

4- }iegi}l%)%i%g kro% ora g??%&ﬁéﬁ?—h g&g%g&%[)h}%e?cﬁ edaaﬁjectly to the

of backbonesof2Re proteldor pﬂﬂfdelolﬂ id peet dfyakidecyladik pt tlﬁtbaclddmnes
reacted via its optionally oxidized reducing end with
the functional group ML. 25. The nethod of clai m 24,

W*Pﬁ&h&h%& AFERIh 39! Whe 1?1 bR ﬁﬁh@ Qcttbe be?tfaﬁéeal@a)br&tem or peptide

| east 55 % nore pre e ably at’ | east % nore
pra&fdelt}wblajdehydé egsup,6 ket gmupeoprleiraawlygmpl sasompfsed in a
referabl east .75 % nore preferably at
Ie“a?gl? /3“‘1‘?{9}%0%51"8?8 YP6PUdSt | east 85 % nore
preferably at least 90 % and still nore preferably at
| east 95 % such as 95 % 96 % 97 % 98 % or 99 % of

-t hEhehmpgithes paclaym 44t whetgimibe sathobydretepneigbtisselectgd diope the group

' ec%%tsiist(frrllg &t l(leydrgy?y% cieeﬂyéfésah}%roxﬁc%%neg 954 glpetxﬁlggl%!)élxﬁcanons thereof.

The method of claim 41, wherein the carbohydrate moiety is a derivative of a
naturally occurring carbohydrate moiety and is selected from the group consisting of
glucose, galactose, mannose, and sialic acid, which are optionally chemically or
enzymatically oxidized, preferably an oxidized galactose or an oxidized sialic acid
residue of a carbohydrate side chain, more preferably the terminal galactose or sialic
acid residue of a carbohydrate side chain, the oxidation of a terminal carbohydrate
moiety preferably being performed either enzymatically or chemically, a chemical

oxidation preferably carried out using a periodate.

The method of claim 41, wherein the carbohydrate moiety is a derivative of a
naturally occurring carbohydrate moiety and is a terminal galactose, which is
chemically or enzymatically oxidized, wherein the terminal galactose residue is

optionally obtained after cleavage of a terminal sialic acid.

The method of claim 39, wherein in (b)(2)(i), the alpha-SH-beta-amino group is

comprised in a cysteine residue of the active substance, preferably a protein or
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oxi di zed reduci ng end per hydroxyal kyl starch
nol ecul e. 26. The nethod of claim15, wherein in

W@ 2000231269 , the functional group Mis sel ect edP@T/BP20D6I@VS858
group consisting of a carbdkxy group, a reactive
CDAYY, HE RYReine ALHAUY piFerdblytband M M itslehinfladyRRXM ieSidue of the
aci d hal ogeni de, isocyanate, i sothiocyanate,
cHictivobuhstange.aci d ester, and epoxi de groups and the
functional group Qis an al dehyde group, keto group or
hem acetal group. 27. The nmethod of claim26, wherein

46.1 NEhd wiReddobalan rﬁume“/ﬁrebédiﬁgaﬂdiﬂﬁ, WhreioHth@ raetifxs s@bstance is a
t he hydroxyal kyl starch. 28. The nethod of clai m 15,
wheedifiad protgia)or Pepiide with@nfNntermiesd giystging apsidne, avhich is not part of
se . the group consisting of an am no group
aﬁgﬁgﬂﬁg %ﬁS_ H beta am no group and the functiona
group Qis an al pha-SH beta am no group. 29. The
met hod of claim 28, wherein the functional group M is

47.r obhe wathpd1of claim Hhewhsaeinithe syadifiiedoprofedr Q& Prefiderpss¢ssing an N-
t r - st ar.ch. | al ! :
REY BB D i I RN Bl PR or cpid,
| edtsdin&b By (Hprddipged eryateine a¢sidueasd thd Nétemmnal amino acid, (2)

referably at .| east 65 % nor referably at | east. 70
Do SCHENBURY SR NI ARG OHE YR FEREnpy of BY 46 yleling the N-
| e@shin8Cantho FB1dEs) RG] £ fedlinal gystéiﬁ@gotﬁén%. nor e

preferably at least 90 % and still nore preferably at
| east 95 % such as 95 % 96 % 97 % 98 % or 99 % of

t hydr o | kyl .starch . nol ecul es, empl.oyed f.or I When .
5., ofhaehSd PRt ar P FGRa R i SPn G RY BRelfh Ay A5 carried
OXdifllaZ £ ebmpestiifel ¢TI RN T préfeibDXY & By PC singdagticular 20 to 25 °C, in
nol ecul e. 31. The nethod of claim 15, wherein in .
( dhe pyesence aflgesobseat arg at g PH afth? &h 1@ anglerabing ta 8 ig particular 4.8
al zamn ' t.ai,ned.
coET Sith ASEALBTAR G LRty BB 2 Mo R 36 21 b
optionally oxidized reducing end wth a conpound
49. The method of claim 48, wherein the solvent is selected from the group consisting of

water, aqueous buffer, DMF, DMSO, DMA and mixtures thereof.

50. The method of any of claims 48 or 49, wherein the molecular ratio of hydroxalkyl
starch to active substance is about 1:1 to 200:1, preferably 10:1 to 100:1, in particular
40:1 to 70:1.

51. A conjugate of an active substance and hydroxyalkyl starch, as obtainable by a

method of any of claims 1 to 50.

52. A conjugate of an active substance and hydroxyalkyl starch, wherein the active
substance and the hydroxyalkyl starch are covalently linked by a chemical residue

having a structure according to formula (I)
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conprising a functional group M and a functiona
group Q being an al pha- SH bet aam no group. 32. The

WOorgaornosi2ed cl ai m 31, wherein the conmpound conpPCHEPZPOGA0S8SS

and the al pha- SHbeta- am n@2group is
|, 3-di am no- 2-thi o propane, ORR, 2, 3- diamno-|l-thio
propane 33. The nethod of clailh 15, wherein in
(a)(2)(ii) the at |east bif fonal conpound
conprises M being a Xy gfoup or a reactive
carboxy group and Q bei a peptected al pha- SH bet a
am no group. 34. The R ho of ]%in115, wherein the
at | east bifunctional conp i s.selected fromthe
group consisting of D, ULPG -Cys(P&)-0H, or a (D)
racemc m xture thereof and their active ester,
wherein PG may be any suitable protecting group for

up, preferably selected fromthe group
cdﬁgn%Wﬁﬁgr r -butyl oxycarbonyl (Boc) or
9- quorenyInethoxycarbonyI (FrRgc), and P& may be any
sui tabl e protecting group for ki ol group,
preferably selected fromt e oup consisting of
trityl (Trt), p-netho :tyl (Mt) S-ter/-butylthio
(S-t-Bu), and acetam do cm). 35. The nethod of
claim15, wherein in (B)(2) he hydroxyal kyl
starch conprising said al pha H- bet a- ami no group is
obt ai ned by a met hod condgising optional Iy oxidizing (')
hydr oxyal kyl starch at its reducing end, reacting the
oxi di zed or nonoxi di zed reducing end with a functiona
9r @4Brrvhla @)@ conpound conprising, in addition to M,
a further functional group Q to give a first
hydr oxyal kyl starch derivative&s apnd reacting the
functional group Q of the fdgurs dr oxyal kyl starch
derivative with a functiopal gfoup V of a conmpound
conprising, in additi V, an optionally protected
al pha- SH bet a- am no group, ive the optionally
prot ected al pha- SH bet®B+ ani/no /f unBfi onal i zed
hydr oxyal kyl starch derivazl .

4

I”)

wherein R;, Ry, Ry, R;, Ry and R4 are independently selected from the group
consisting of hydrogen, an optionally suitably substituted, linear, cyclic and/or

branched alkyl, aryl, heteroaryl, aralkyl, and heteroaralkyl group, preferably

hydrogen,
said conjugate having a structure according to formula (IV), (IV”), or IV”’)
AS'
R
S 3
—l K
R;
HAS' N ‘
H " av)



36. The nethod of claim 35, wherein the conpound
conprising ML and Qis a diam no conpound or

W@ a00poshi2eéri dazol or N, N -di succi ni mi dyl car bone€ EEPR¥6/008858

The nethod of claim 36, whéein the at | east

bi functi onal conmpound is an optignally substituted

di ami noal kane having from 1 to 203carbon atons,
preferably a conpound bei,ng sel fromthe group
consi sting of 1,2-di am nget hane, h;g-dianinopropane,
and 1, 4-di am nobut a 1,{5- di am| pOpent ane,

1, 6- di am nohexane, 1,%7- t ane,

1, 8-di anmi nooct ane,HASY- di amMononads’

1, 10- di ami nodecane, 1,1 1- dfam noundecane, Iv’)
1, 12-di am nododecane, 1, 13-di am notri decane, 1, 14-
di¥mi not et radecane, 1, 15-di anmi nopent adecane,

1, 16- di am nohexadecane, 1, 17- di ari'nohept adecane,

1, 18- di am nooct adecane, ononadecane, and
1, 20- di am noei cosane or Rpaving the

formul aH2N-[ (CR 1R2" ) pQ q] CR3' R4f | R,NH2 wherein Rl ,
R2 , R3, and R4 areRi sel ected fromthe
group, consisting of h al kyl group,
preferably hydrogeh/hd neth%é grouB; pis 2 to 4,
wherein the residues Rl and may be the sane or
different in the p groups CRAR2', qis 0 to 20, av>)
preferably 0 to 10; r is 0 to 20, preferably 2-4,
wherein in the case of q =0, r is not 0, and wherein

t he, r esi S. and, R4 b 0 ' . ' .

| DS S A B R SR LB Py o i
35whlinkéd t¥ae hRieRyddgroap et pdup ofheincegl yroapraridneherein AS' is
optionally protected al pha- SH beta-am no group, is .

cytbe apsiducopt thecreiivg subsiance s dedirivayve dhergpiawhigh pyasylinked to the

9" QU 811 1814-8R6Hd dGugar boxy group, preferably a
reactlve ester or°a

or a structure according to formula (V), (V*), or (V*?)

[ ]

R,
HAS'
S
R‘*>K
AS' N R)
R, V)
R3
S R;
el
AS' E HAS
R, V)

or
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car boxylic acid anhydride or the conpound conprising V
is |,3-diamno-2-thio propane or 2,3-diamno-|I -thio

wWeewpamase 39. The net hod of any of the precedi PGI/EP2006/008858

53.

claims, wherein the active74éubstance, preferably an
optionally nodified protein, peptgde, synthetic
peptide or oligonucl eotide, conpyising said al dehyde
group, keto group, hem acetal gyoupRgr said
al pha- SHoet a- ami no gro 'S obtained by a nmethod
conprising (b)(l q% oduci ng at| | east one al dehyde
group, keto group, ‘em t al Qr at |east one
al pha- SH- bet a- am nagyfoup "Rfo t\he tive substance
during its preparation or by chegical nodification, or
(b)(2)reacting the active nggtanée with an at Ieast >
b V™)

i functional conpound, said conmpound conprising two
f URKdrEiaNh SOk OhtPfesidRic i theQiy dooreyal ki elak @t a @rbafivéithereof which
being reacted with the active substance and one
f uwiast linsedito gh%@phﬁsbbbﬁgamn}o aroup) archyberely H8pls thefagidue of the
9 ra% 19&: s&h ga](n%g ?P QdFI%aQ% tf?gr (?fnwﬁ]lcff ane %ﬁkpc? % ohe m(ﬁ%de group, keto

onar group ing ¢

m)gibup sﬂhdr@;agaw@rbm al dehyde group, keto group,

hem acetal group or an al pha-SH beta am no group. 40.
The method of claim 39, whereinin (b)(l), the active
S t e

oy, 5y SORhE & RRRh ST RhoBHE e RoMibER HORREP Y the group
symmhwﬁmgofe3|n all owm ng for an al dehyde
functionalized, keto functionalized, hem acet al
functionalized or al pha-SH beta-am no functionalized
protein Oﬁ pem4|de or wherein in (b)(l), the active

subst HBSE adguotein or peptide which was produced
usi ng aﬁﬂg SIO@ HVectQ | eading to an al delasle
functional i o) 0434%%h?ﬂﬂ””286 ef al
functi onal |"ied or al phat Sk, bet & @ tibnalized

S
o (IV’a)

HES"
RO NH AS
S
(o]

(IV’b)

AS'

HN/S

H OR' S
HES OH R
R'O N

H ORI"
0 (IV°c)

wherein R is as defined for R, to R4 above,
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protein or peptide, or wherein in (b)(l), the active
substance is a protein or a peptide and the backbone

W@R0074081206 ot ei n or peptide is substituted w t hPEHEP2006/008858

al dehyde group, keto group,/Sheni acetal group or

al pha- SH bet a- am no group, or wher@ign in (b)(l), the
active substance is a protein or ajlpeptide where said
al dehyde group, keto group , hem tal group or said
al pha- SH beta-am no group is Ii Hectly to the
backbone of the projei wrROr pepti Is part of a

si de-chai n of tHES di L The nmethod of claim
39, wherein in (brtd ti nsubstance is a
protein or peptide a «al dehyde grqép keto group
or hem acetal group is conprised in a c r%ohydrate

noi ety of the polypeptide. 42. The nethod of claim41,
wherei n the carbohydrate noiety is selected fromthe
group consisting of hydroxyal dehydes, hydroxyket ones
and chem cal nodifications thereofag43. The net hod of
claim4l, wherein the carbohydratel noiety is a
derivative of a naturally occurrij car bohydrat e

noi ety and is selected fromthe M consi sting of

gl ucose, gal actose, lic acid, which
are optionally clifes ymatical |y oxidi zed,
preferably an oxi dt"@ nor an oxidized sialic
acid residue of a carBohygk@a e side ch@VB) nor e
preferably the term nal galactose or sialic acid

resi due of a carbohydrate side chain, the oxidation of
a term nal carbohydrate noiety preferably being
performed either enzymatically or chemcally, a

cheni cal oxidation pgef bly carried out using a

peri odate. 44. THESE aHi (ﬁsain141, wherein the

car bohydr at e noi et R"® rigativ f a naturally
occurring carbohydr at g,nojgt.y %pd{f;%% t erm nal
gal act ose, which is chem cal | yjor en%mﬁgically

oxi di zed, wherein the term nal gal actose residue is

(V’a)
wherein Rjs is as defined for R, to R4 above,
" H OR'
He$ IS oH
RO H\v/{/i\\_-
H OR" NH S
n
>// NHJ\AS'
(o]
(V’b)

Qoo

NH “as'

H OR'
eg 1L o
H OR™p NH
n )ﬁ’
o]

(Ve)
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optionally obtained after cleavage of a term na
sialic acid. 45. The nethod of claim39, wherein in

W@ )0R31269 , the al pha- SH beta-amni no group i s CREPEPXEE008858

54.

in a cysteine residue of tRe active substance,
preferably a protein orpeptide, the cysteine residue
preferably being a N-term nal cysteine residue of the
active substance. 46. The nmethod of any of the
precedi ng clains, wherein the active substance is a
nodi fied protein or peptide with an N-term na

cysteine residue, which is not partasof a disulfide

bri dge. 47. The nethod of claim46,] wherein the

nodi fied protein or peptide poss ' % an Nterm nal
cysteine residue is a nutant of natral |y occurring
protein or peptide, ol 'ned by ddi ng a cysteine
residue to the : orRnmpag Aacid, (2) substituting
the N-term nal ' i teine, or by (3)
deleting the Nterm nal, a@Rfo aci d(s) UPQQQ a termna
cysteine is obtained. 48. The nethod of any of the
pr@dedi ng cl ai ns, wherein the reaction (A or (B) is
carried out at a tenperature of 0 tQ.40 0C, preferably
Oto 25 C, in particular 20 to 25 G~ in the presence
of a solvent, and at a pH of 3.5 td 10, preferably 4
to 8, in particular 4.8 to 8.0 WHNh reaction tine of

preferably 0.1 to 24 h e particul ay about 2 1 h. 49.
The met hod of clyggmii W@ﬁreln € solvent is
sel ect ed fron1the H of water, aqueous

buf fer, DM, DNBO xtures t hereof. 50. The

method of any of claitlts O&"d? 49, wher eVie)t he

nol ecul ar ratio of hydroxal kyl starch to active

substance is about 1:1 to 200:1, preferably 10:1 to

100: 1, in particular 40:1 to 70:1. 51. A conjugate of

an active substance and hydroxyal kyl starch, as

obwhérainbih dohyula IV’a, IV’b, V’b, or V’c n is an integer, preferably n is 0 to 20,

and where in formula Va, Vb, V°d, or V’e n is an integer, preferably nis 1 to 20.

The conjugate of claim 52, wherein the conjugate is
OR'
HES" H 1)
0
Rno H
H OR"

TTHES' (V)
wherein R’, R>’ and/or R’’’ are as defined for formula II and wherein, in at least one
glucose unit of HES, at least one of R’, R”” and/or R”*’ is independently selected

from the group consisting of

esd

o (Via)
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20

met hod of any of clains 1 to 50. 52. A conjugate of an
active substance and hydroxyal kyl starch, wherein the

WQ2a07H3126ubst ance and t he hydroxyal kyl starch BEBEP2006/008858

55.

covalently |inked by a cherffcal residue having a
structure according {0 fornul hhor formula (F) or
formula (I") wherej Ri,[ R2 R3, R3 and R are

i ndependent |y sel ect f r/omt oup consi sting of
hydr ogen, an optionasﬂy—ﬁ itably sABStituted, |inear,
cyclic and/or branched al kyl, aryl, Hhatbyoaryl,

aral kyl, and heteroaral kyl grqup, preferably hydrogen,
sai d conj ugat e havi ng st fucRure according to fornmul a
(1v), (1V), or (I1V")3( i’n HAS is the

resi due of the hydroxyal/kyl NdarCh or a derivative

t hereof which was |inkdd to an al dg®ide group, keto
group or hem acetal group, and wherein AS is the
rediddue of the active substance or a derivative

t hereof which was linked to t | pha- SH- bet a- am no
group, or a structyﬁﬁkacq ¥kng To formula (V), (V),
or (V') orwherein HA isN he ue of the

a derivativ

hydr oxyal kyl starch ASt her eof whi ch was

| i nked to the al pha-8H beta-ami no grd¥pd) and wherein

AS is the residue of the active substance or a

derivative thereof which was |inked to the al dehyde

group, keto group or hem acetal group. 53. The

conjugate of claimb52, wherein the conjugate is sy
s etrsk wherefnr win anhiategen prefershlyi kg %ar@ﬁ/or wherein at least one of R’, R

and/or R’ is -(CH2CH20)m-R#, wherein m is an integer, preferably 1 to 3, and R” is

selected from the group consisting of formula (VIa), (VIb), VIc) and (VId).

An alpha-SH-beta amino functionalized hydroxyalkyl starch derivative selected from

the group consisting of

4 OR

HES OH [
RIIO N SH
H ORI"

o Nz

wherein R; is as defined for R; to R4 above,

and
H ~OR

HES"»&E;OH
O, H
R"O NH
NH SH
i OR" VHT H\
o NHz

wherein n is an integer, preferably 0 to 20,

or the group consisting of
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20

25

wherein Ris as defined for R to R4 above, (Va)
wherein Ris as defined for R to R4 above, (Vb)

W@ xyamdesmherein in fornmula |IVa, |1Vb, Vb, or \WPCI/EP3086/008858

. wherein Ris as defined

56.

57.

58.

59.

an integer, preferably n ig80 to 20, and where in
formula Va, Vb, Vvd, or V err is an integer, preferably
nis 1to 20. 54. }%hﬁ te of claimb52, wherein
the conjugate is wh gpd/or R" are as
defined for formula II ein, in at |east one
glucose unit of HES, at H ea®R"one of R, R' and/or R "
i s independently sel ected frorf'?’t‘heesr(@qg consi sting of
(Via)and and wherein n is an integer, preferably 1 to

2OWh¢randR’ Weard/or Rt Ia@a@td@med &r mrmu 11 amijmhcrem in atdeast one

erein eferab
e Tl ORHES. 3 FEE G o B RS b BOBRERY sclected
fofr&iﬂl't }_éMh@):onsﬁéﬂr@of Vic) and (V| d). 55. An
al pha- SH-beta am no functionalized hydroxyal kyl starch
derivative selected fromthe group consisting of
0 R above, and wherein
nis an integer, prefe ly/0 to 20, or the group
consi sting of wherein /or R" are as defined
for formila Il and whereig in atyegst one

NH,

0 (VI'b)

and

XA

n

o (VI’c)
and wherein n is an integer, preferably 1 to 20 and/or wherein at least one of R’, R”’
and/or R’”’ is -(CHZCHZO)m-R##, wherein m is an integer, preferably 1 to 3, and R™

is selected from the group consisting of formula (VI’a), (VI'b), and (VI'c).

A conjugate of any of claims 51 to 54 for use in a method for the treatment of the

human or animal body.
A conjugate of any of claims 51 to 54 as a therapeutic agent.
A pharmaceutical composition comprising a conjugate of any of claims 51 to 54.

A pharmaceutical composition of claim 58, further comprising at least one

pharmaceutically acceptable diluent, adjuvant, or carrier.



glucose unit of HES, at |least one of R, R' and/or R"
i s independently selected fromthe group consisting of
wWop7amdeeherein n is an integer, preferably 1PEHERI06/008858
and/ or wherein at least on8%of R, R' and/or R" is
- (CHRY g I Shamd N r I
0. SR o AR S DS BT AR BB b Y dforvalkyl
f oataroh af diyFaf)claiylS16p S4and (VI'c). 56. A conjugate of
any of clains 5 1 to 54 for use in a nethod for the
treatnment of the human or ani mal body. 57. A conjugate
of any of clains 5 1 to 54 as a therapeutic agent. 58.
A pharnaceuti cal conposition conprising a conjugate of
any of clains 51 to 54. 59. A pharnmaceuti cal
conposition of claimb58, further conprising at | east
one pharmaceutically acceptable diluent, adjuvant, or
carrier.60. A conposition conprising a conjugate of an
active substance and hydroxyal kyl starch of any of
clains 5 1 to 54.



