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WD 2009/ 000522 PCT/ EP2008/ 005155 HYDROLYSABLE

POLYMERI C FMOC - LI NKER CROSS REFERENCE TO RELATED
W@RIBLAO@ATI ON Thi s application clains the benefPtT/BP2008/005155

priority to U S. provisional application 5 Serial No.

60/ 937,169, filed June 26, 2007 and to U. S.

provi sional application Se- rial No. 61/123, 263, filed

April 7, 2P¥DROLYSABLE FOLYMERIO PMOC e INKERN by
ref- erence in their entireties. FIELD OF THE

| NVENTI ON 10 The present invention relates to the

RUSEHIEEERENYE TOREIAVEB NP I W) ch Ts bound

one sem -synthéetic polymer. These
hy dT hisysaddication olkadmns the dengéf of priarity ¢ UeBdpruyididreal application

SeriacNer &R ST iied Wt CrPaGan do R BopisvtoRa plicaion Se-

nam& 9@1 /423 zmovﬁted APBRO7 2ubd) Wﬁcwtateesom ifB8fdor&tetditram by ref-

fe in vivo. Considering that protein or
erm@ﬁtlhdbeldeug@t@ﬁe not absorbed orally, prolonged
mai nt enance of therapeutically active drugs in the
circulation is a desirable feature of obvious
FIEEILDIG)R:ﬁHEl rNN&ENZI‘@N An attractive strategy for

20 GPEGEer S AV Ior] AR 10 Sfe Brrsdimi oL (HEGDYStle dnker.
whﬁ:rﬁs HRRIndablat|€as-ahe sapi-§yiReti@pbyntdr. These Agluﬂﬂyslabwnnker
54, 459-476 (2002)) or polysaccharides |ik

arq)uwyl tariextenging therby-wixa gisulatiogof pr@e&an@spb@wgugs
Acta 1341, 26-34 (1997)), dextranes or hydroxyl alkyl
starch. (Al docunents cited in the specification are
BNO@RWND@FH}HENNVENQH@N) 25 The nodification with

p \Pe?rg %@M%?@PE%ﬁ Sgprtg r{]ggﬁ\%{% ﬁﬁg&é short circula-

tor9ﬂ1%1ﬁ’fhfé fRdigol Qoh@@'éﬂhgctﬁatoérotélﬁ or peptivée Td&‘ugié atehﬁot absorbed
protein. Polysialic acid (PSA), also _known

orafly| pidlengechEiaintenance pé therapewically Gebive drng@ the circulation is a
deﬁ_PéaC%?&éﬁn?é bf’Sbwbhs'eﬁn@aC\ﬁWr of

neuram ni c acil -*8) 30 ketosidic
[ nkagzttractd/ecstmtegytsfommprnailngcﬁliolca@pmn@i@a of pmotein or peptide

RO SRl b GLE BrTHETRARM &S KavakHeBaPides Rob-

ertbet apr Advge Oriig Reb &at ﬂ59647|6n(2|00l29€brqitﬂ)"§adchaﬁdé¢ like polysialic
pre-determ ned physi cal chara

acid (Fernandes et al., Biochim Biophys Acta 1341 26-34 (1997)), dextranes or

hydroxyl alkyl starch. (All documents cited in the specification are incorporated by

reference.)

The modification with poly(ethylene glycol) (PEG) has been known for a
while. However, modification of proteins with PEG often leads to reduction of the
activity of the protein.

Polysialic acid (PSA), also known as colominic acid (CA), is a natural occur-
ring polysaccharide. It is a homopolymer of N-acetylneuraminic acid with a(2—38)
ketosidic linkage and contains vicinal diol groups at its non-reducing end. PSA is
negatively charged and is a natural constituent of the human body. It can easily be
produced from bacteria in large quantities with pre-determined physical character-

istics (US 5,846,951). Being chemically and immunologically identical to polysialic
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istics (US 5, 846,951). Being chemcally and

i mmunol ogically identical to polysialic WO 2009/ 000522
WEGMHBRBRDE/ 005155 -2 acid in the human body, PCT/EP2008/005155

bacterial polysialic acid is jyion-inmunogenic even when

coupl ed to proteins. Unlike other polyners (e.g.;

PEG, polysialic acid is biode- gradable. However, to

acﬂ%%@%drﬁﬁﬁ It cEEHED |§|RﬁT§E|HS|§%rﬂlrﬁr%h)ﬁB§9ﬁl'cd@ven when
onju- 5 gated to an acidic nonosaccharide such” as

cowweddnnmod:elasl Wrdikai athbr @olysherist (RBA &E)G)/nmlb/&labﬁ&qf% is biode-
" r only 1-4 sialic acid units have al so been
9 ag?&fenesi zed (Kang et al., Chem Commun., 227-228

(3 ioljrlg}vevglgis d@teS ab. the»l@.[fetugiotclonﬁglmd @orﬁgnsmgsd %clalypeptide conju-
ever a r S e or egra e.
gaheﬂﬁaérrsa@ew&pgpﬁ@cqf@@ it SPEAVs Corymaraaly available.
; UGGRSHFSA Hahfner®cAfiRs v@lﬁﬁ@ﬁlyble& sPéﬁ@ Muhﬁé ﬁbeéi also been

| ymer derivatives, having 8y Oth cal %/)
synthesiabtl ¢Kang m@éstsrerpmmag 236_!3%2 eRess gbale Current

PEG- N-2- hydroxyet hyl glycine
Or%?%pgé’%ﬁ%si? e??g“é&\@‘@m 089280 and WD 06/ 138572
dessevdml hydradysabid be deg taiabie limias e donfiESingp REG oieties have

After conjugation of these linkers to protein drugs,
beem&UgEestEAn- pol yner con- jugate can be regarded as a

progigug 5'450'1 o) "c‘ie%@ﬁbé’é PE® &t RelabsPhBlythetraferRatives, having
rel eased fromthe conjugate via a controlled rel ease

weats chydrioffiically Lnsgtaple %nk?@fﬁ@ept im20 proved
h y ped
(7 T2g o9 e dirtRS bl Esalle OB $30ed Bt M 02
hyd2R9éthy| gIStiMeRiREupE (BitEe) NVENTI (J\I The present

i i | d h ble I whi ch_ i
nouRIOHToBE B 578180 WA 36872 deSemne v GbiR fuene-bases

pE\@]@bﬁétﬂJéth hydrol ysabl e |inker is conjugated- to a
protein or Ftlde drug in order to inprove its

i n- Aftgbcpnigpaten @iﬂzﬁﬁ@#lr&m kepiateindrugs dheduptain-gelymer con-
Jug-gli]% 8QF| %%er%pahfyoe% LY oBFRY AHE thaCRR B e Protelifcan be released

ral
from the conjugate via a controlled release mechanism. Using this concept im-

proved pharmacokinetic properties of the drug can be obtained (Zhao et al., Bio-
conjugate Chem. 17, 341-351 (2006)).

SUMMARY OF THE INVENTION

The present invention provides a hydrolysable linker, which is bound to at
least one semi-synthetic biopolymer, wherein the hydrolysable linker is conjugated
to a protein or peptide drug in order to improve its in-vivo properties such as the in-
vivo circulation.

The present invention provides a compound of the general formula 1:
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WO 2009/ 000522 PCT/ EP2008/ 005155 -3 6 543 7 2 9
8 OZ (fornmula 1) wherein Z a | eaving group and at

WO e@9owez of position 1, 2, 3, 4, 5, 6, 7 or BCT/BP2008/005155
bound to radical Y. Y is a radical containing a
sem -synthetic biopolyner, which is bound to a N 5
succinimdyl nmoiety. In addition to being bound to
radi cal Y the conpound pf formula 1 may op- tionally
be bound to radicalée X i ,
position 1, 2, 3, 4
R3 is selected fr9
(C1l-C8)-al kyl and’ (¥ Y 2R4 is a pol yner .
BRI EF DESCRI PTI ON OF E DRI NGS” 15 Fig. 1 shows the
in-vitro hydrolysis 8f a FVlla-PSA conjugate at pH
8.3. The re- lease of the AVIla activity was neasured
with the Staclot - assay (DMagnostica Stago,
Asni eres, France). Fig. 2 sho the shows the in-vitro
hydrol ysis of a FVila-trinmer BRSA conjugate at 20 pH
8.3. The release of the FVII ctivity was neasured
with the Staclot - assay agngsti ca Stago,
Asni eres, France). Fig. FVIla activity in
pl asma neasured with a cﬁ%?ﬁ@ﬁg)assay (Staclot, Di-
agnostica Stago, Asnieres, France). For FVila clotting

whitein s S Saaip and 5 leadt Ohe 21 Doslion £ 2, 3, 4, 5,6, 7 or 8 is

bound to radical Y.

X is -S03-R3. 10
5ti ng of hydrogen,

Y is a radical containing a semi-synthetic biopolymer, which is bound to a N-
succinimidyl moiety.

In addition to being bound to radical Y the compound of formula 1 may op-
tionally be bound to radical X in at least one of the available position 1, 2, 3, 4, 5,
6, 7 or 8.

X is -S03-R’.

R® is selected from the group consisting of hydrogen, (C4-Cg)-alkyl and (C;-
Cs)-alkyl-R*.

R*is a polymer.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows the in-vitro hydrolysis of a FVlla-PSA conjugate at pH 8.3. The re-
lease of the FVlla activity was measured with the Staclot - assay (Diagnostica
Stago, Asniéres, France).

Fig. 2 shows the shows the in-vitro hydrolysis of a FVlla-trimer PSA conjugate at
pH 8.3. The release of the FVlla activity was measured with the Staclot - assay
(Diagnostica Stago, Asniéres, France).

Fig. 3 shows FVlla activity in plasma measured with a clotting assay (Staclot, Di-
agnostica Stago, Asniéres, France). For FVlla clotting activity the dose adjusted
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-4 area under curve (AUC) was 0.014 for unnodified
rEFVIla and increased to 0.015 for rFVIla - conjugate

W@ 009/0pa522 nity). The terminal hal f-1ife increaBEHEP2008905155
2.3 to 4.4 hours and the negh residence time (MRT)
from1.4 to 2.4 hours. 5 Fig. 4 shows the
determ nation of the FVIla antigen by ELISA with a

aréé%d@érqmbe (Atut:l)wa.mmﬁ‘fbi umbutr@dw\ﬁmaﬁmmoaéasam 0.015
the dose adjusted AUC (O _- |nf|n|t¥]@l|n- creased fro

forgFylle  coniBaate (O bty h)Thedtegmined haffig jngreased from 2 3to4.4

ho?&%ﬁﬁoﬁl?ghgggﬁt@hg&% l\rllﬂm irlogﬁ %C%aﬁgﬁ{}gf rom1.4

Fig. 5 shows FVila activity in plasma measur ed W|tha

Fi %Otrtgglr thael‘?(?%égé& %hgfﬁlﬂ%f%%gyﬁsu g‘f_@& with a polyclonal

anﬁwh«\éh Fvurawtrbeaf,\ F6Othieldritigen the doserayjested-AJC (0 — infinity) in-
onpared to native rFV --h-

cramaBRqaT IO Qﬁmmgdurmwm«a@'o?me(r%vggeﬁpnms@gﬁt fhenterminal
ha‘?r iR indRSaRdsihg . mg@' @hbgl opo yner eranPwa 3.9 Hdlurs.

ast one sem -synthetic erein the
hydrol ysabl e l'inker can be further conjugated to a

roteln e. i_n _order th
it BVUBEREVES i B S o 4itied St d R SFeduisaaciot, D
agﬂ@éticﬁ Stagef Ashrres, Franbe)p I’I’H@Mardfaddjklt@h@aﬁ rBVllagrimer-PSA
| eased fromthe coniougat e vjia CO[%IYEI | ed rel ease

CORHEALAS I§ PRV EPHeCr bFPHRAMRY ﬁ?a'?aéb’le lafr#¥i-te gener al

definitions and definition of vari- ous chem cal

noi eti es that make up the conpounds according to the
DETAERD BESERIPTAON OﬁtBﬂEdUVtEtNH@M y uniformy

LR TR AR R Pl 2D Bt

led2t @ﬁé@’end@yhthétic@iopol%@whé@rh the Bf/@bﬁ/sbbldmrnw&barbe further
al kyl groups havin car bon at.ons 5.This term

copjggg El [cg@mbcg; Fg?@ﬁ%’sd%‘gdﬂ O erntgtlmrovee{ ] m-wvo properties

su@ﬁ QQYH)-vggl’cflb@ulatWWheaé@lwt? BetHd ﬂfr%telh'd?%férptlé]@%rug can be re-

ranche s are inclu . Leavi ng roups refers
leaseddran plse cmmugateave aapramlbdorrelea@@cmeﬁgamsm a nu-

cl eiﬁgtf{%lzo ﬁs‘% gr%rﬂ:h%ﬁﬁop Hgt n%rﬁrdé?ﬂﬂ cin@earﬁ{ H%fl Aifiéh of vari-

for exenp
ougicheptical lmdmeass Naahydaloaupdbe |cm11podmlds adcdfding to the invention and

hydr ox enzotrla drox hthllmd
A I OS5 eoRly L B A THET O & AR TR B R GHAImS Uless an
otHirAfsd expiregsly 8bt th@éﬂrﬁﬁbr‘i BRIV LR B SR uIpRioN. | | be
apparent to those of ordinary skill. For the purpose

of t(EeCpr@EYSnfefemwpaﬁVa|ﬁﬁba|bV'(ﬂr@PﬁS daving 1 to 8 carbon atoms.
This term is exemplified by groups such as methyl, ethyl, propyl, butyl, hexyl and

the like. Linear and branched alkyls are included.

“Leaving groups” refers to groups, which are capable of reacting with a nu-
cleophile present on the protein or peptide drug that forms the conjugate. This
term is exemplified by groups such as N-hydroxysuccimimidyl, N-
hydroxybenzotriazolyl, halogen, N-hydroxyphthalimidyl, p-nitrophenoxy, imidazolyl,
thiazolidinyl thione, O-acyl ureas or other suitabie leaving groups will be apparent
to those of ordinary skill. For the purpose of the present invention, the protein or

peptide drug thus contains one or more groups for displacement, such as an
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pepti de drug thus contains one or nore groups for
di spl acenent, such as an WO 2009/ 000522
wEIHBRBEDS/ 005155 -5 ami ne. Protein or peptiBET/EPUWYS/005155
are plasma proteins or blood gcoagulation factors such
as FVvII |, VV\F, FVila and FI X. A "sem -synthetic
bi opol yner" refers to a manufactured organi c pol yner,

amihe Protein *?ﬁ%@@tl@é d@u%ﬂ%ﬁ’é’ bﬁis'rr)/a Bﬁdiéi’nFsl dtbI66d ¥8BGulation factors
sem - \ént heti c_bi opol yner 5 al so be

su¢hias FVdhaVVWhad\Wia ﬁ@dcﬁl?(ve groups in order to

gloglég‘ )Q/Fr?g rs&ﬂ{ﬁ%ﬁg thltrﬂ@?Lﬂ&ﬁ%@ tﬁ%ﬁaﬁﬁﬁﬁ@ﬂe‘d%rgamc polymer,
whkSenmbasyedthea inatlriaty opoxluymxgrpolymeem Bpml-fsyetﬂleby biopadpmer may

alsghe REE IR e s e e EPRRELS BBt begp functionalized

seRPkySReab Bidgiymarstdsifel Bepounas amhis tamn d3erdRsyrtAstic bio-
(hydroxyal kyl starch). 10 "Hydrol ysabl e" linker refers

polyer” is exasnplfipst wdinear qihranched pplmerssuch asctashgbydrates,

sob A 4 9 DB IS Sl S LA acrbbE are PSA (o
_sidhiy dicdl) yesahiHASahgdfakyglkytsddoich). or "rel easabl e” |inkers.
H%ﬁg&éﬁ egtph%rn P/ nrtsI tgga @nlgpvr'fos%tsprﬁ lng(vn@oﬁl%q%grcit%\rlﬁﬂglgased in
nafive fokmn. Vﬂfé’@rlo‘ﬂelﬁ |§réléa§¢d1§n§ rtﬁeJ mmaérdsesbni efsbmpigtelf Synonyms

position 1, ., Is bound to radical
for\hydvo|y§al§era€§g, é%graéi@meau% Fﬁje%ts%@?n linkghs-het i c

bi o j

moi 20 DBt TRl 4 BofioBnd g IS LEh I orpuia 1

conpound of formula 1 may op- tionally be bound to

radical X in at |east one of the available position 1,

2, 3, 4, 5, 6 5 4

(formula 1)

wherein Z a leaving group and at least one of position 1, 2, 3,4, 5,6, 7 or 8 is
bound to radical Y.

Y is a radical containing a semi-synthetic biopolymer, which is bound to a N-
succinimidyl moiety.

In addition to being bound to radical Y the compound of formula 1 may op-
tionally be bound to radical X in at least one of the available position 1, 2, 3, 4, 5,
6,7 or 8.

X is -S03-R>.

R? is selected from the group consisting of hydrogen, (C4-Cg)-alkyl and (C1-
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6,7 or 8. Xis -SO3-R3. R3 is selected fromthe group
consi sting of hydrogen, (Cl-C$)-alkyl and (A WO
wQo@9/00B3e522 PCT/ EP2008/ 005155 -6- C8) - al kyl - PAT/ERD0$/805155
a polyner. Exanples are hydrgphilic polynmers such as
poly(ethylene glycol) (PEG. In one enbodi nent, the
invention relates to a conpound of fornmula 1, 5
CB)\AQR erh Z is an N-succ:| n| m dyI ester and at Ieast one

igsltlonl i s bound
P adR i a polypRS; EXﬁmple% ar@hwmmmc poiyrr@rsu\wh %epkyi(e#hylene

s a sem -synthetic biopolynmer, preferably
Q'VE%KFNEB% | ecul ar weight of 1,000 Da to 300, 000 Da.
10 |mommerré1dddrdénbrhlneimenllioheelalt@ toneicghnpoiusd of formula 1,

5, 000525, 0 refe 5, OO 000, ot her

whigad: an NawhrGoih S5tk 2 s ens aenchi@R . 25, 4.5.6,7
or 83 behd tatficaldy, ewr@ér@m Y i& pol ysaccharide, preferably

conpri sing at | east 3 units of a nonosac- charide. 15

_I'n one enbodi nent said pol ygaccharide conprises

bet ween 2-200 units, prefer@bly bet i&' -100 units

of a nmonosaccharide. In one odi _pen

sem -synt heti c bi opol ynmer i A derlvatlve In

anot her enbodi-ref, TR semiN; synt heti c bi opol yner is

bound to the suc- cinimdyl y via a thioether

linkage. 20 R is at each ocglurrence independently a

(C1-C8)-alkyl. In one enbodiment R1L is at each

occurrence independently selQRcted from the group

consisting of nethyl, ethyl, propyl, butyl, &and hexyl.

wherein POLYMER is a semi-synthetic biopolymer, preferably with a mo-

lecular weight of 1,000 Da to 300,000 Da.
In one embodiment the molecular weight is 5,000-25,000, preferably 5,000-

10,000.
In another embodiment said semi-synthetic biopolymer is a carbohydrate,

preferably a polysaccharide, preferably comprising at least 3 units of a monosac-
charide.

In one embodiment said polysaccharide comprises between 2-200 units,
preferably between 10-100 units of a monosaccharide.

In one embodiment the semi-synthetic biopolymer is a PSA derivative.

In another embodiment the semi-synthetic biopolymer is bound to the suc-
cinimidyl moiety via a thioether linkage.

R' is at each occurrence independently a (C4-Cg)-alkyl.

In one embodiment R' is at each occurrence independently selected from
the group consisting of methyl, ethyl, propyl, butyl, and hexyl.

R? is independently selected from the group consisting of -C(O)NR-, -
C(O)NR-(C4-Cg)-alkyl-NR-, -NRC(0)- and -NRC(0O)-(C+-Cg)-alkyl-NR, wherein R is
independently either hydrogen or (C4-Cg)-alkyl.

In one embodiment R? is =C(O)NH-.

In another embodiment R? is -NHC(O)-.

In one embodiment the compound of formula 1 is bound to radical Y in at
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R2 is independently selected fromthe group consisting
of —-C(ONR-, - C(ONR-(C1-C8)-alkyl-NR-, -NRC(O- and

WO MRIO@52 C1- C8) - al kyl -NR, wherein Ris 25  PCT/EP2008/005155
i ndependent |y either hydrogen, or (Cl-C8)-alkyl. In one
enbodinment R2 is -C(ONH. In another enbodinent R2 is
-NHC(O) -. In one enbodi nent the conpound of fornula 1

Ieés?ohél&ﬂg)o‘s@iohaﬂ@@ or4in at WO 2009/ 000522
PCT/ EP2008/ 005155 -7- | east one of position 1,

2, 3 . .
or In anethghembedirerpbiieneampewed ebfasmui Tofs baindicaragical Yin
o sLBHELFRSAAN €9 9Ycp 8 a6y BOOla PRI dhicast one
ofbéﬁﬁbndh6,7pbraosition 5 6, 7, or 8 5 In another
P ToB 03B PRI GimbLEY Bl 1o iBaP yteastone
radicalsy frHat IBaSt H9eBpbsitibAY 6@d iPfurthefboliRdsh radibsl Xin at least
position 7 or 8. In another enbodi nent the conpound of

one@f pgsiion 7 8rBound to radical Yin positions 2 and 7.

10 Waﬁ‘é‘t‘ﬁtepglfnctgc{%%gﬁ%t cdBoGATBP R 11i0LRhg 1§ rhdical Y in

bound"to ra cal X 1 n positrons
pogitione2pmwt Yvel y. | n anot her enbodi nent the conpound of

Bohﬁuéagﬁ%elr Se@b%di\lntl%ﬁﬂhe coSmlec;ll]r? '(A)‘f fo'\rlrl?'lu a Jl is gogné to 1ra5di(c?al Y
and radical X in positions 2 and 7, respectively.

In another embodiment the compound of formula 1 is:

) ;

o zZ

+ e

0 0] NH,"CI
/[K/\ S\/\/”\

NH—PSA

' 0 I

PN



NHPSA OIl IFNH O 0 Z WD 2009/ 000522

PCT/ EP2008/ 005155 -8- NHPSA Cl-+H2NH OS OZ IV O
W@2009000522 1 0 O H NH2+Cl- PSA' NH O 0 Z O O NEREE008/005155

S HO3S NHNHPSAOV 0 Ojlg, Z SOBH OO0 NH2+Cl -

ho A
T
g8 T

O

psa— NH
o
o)\z
4+~
o 0 NH,*Cl
JJ\/\ S\/\)}\
H NH—PSA
05S NG N
& v
o}
o)\z
SO4H
+~-
o 0 NH,*CI
NH—PSA
NH N
0 vi
)o\

O z



S NHN""~-NHPSAOVI 0 OZ W 2009/ 000522

PCT/ EP2008/ 005155 -9 H PSA H PSA Cr+H2N Cr+H2N VI | |
wWE2@R22VII O O0 SBHH HGBS OO O Z O ZPCHERIONS/005155

ONH2+Cr "~ ~8S\/ » ~"S/ NH\NHPSA PSA-'-NHNH O O

IX O Z 5 WO 2009/ 000522 PCT/ EP2008/ 005155 -10-

H PSA

H=PSA H-PSA
CI*HoN CI*H N

o
B

H

<

)
B g

NHp*Cr

bsA _NHJH\;ivS\&/\/ﬁ\NN(ﬁ\/\F;E/ \/\/U\NH_PS .
i ‘

(o} Z

[
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Cr*H2N NH-PSA NH-PSA C'"*H2ZN Cr-*NH2 S XI S SO OO
O OHO NHPSAH NHOXH OO0jl~ z0 0)1', z In
w@24oanodsez enbodi nent, the invention rel ates tRPCT/ER2008/005155
preparation of a com pound_of_fornula 1. Tsubery et
al., J Biol Chem 279, 38118-38124 (2004) descri bed
the syn- thesis of a hydrol ysable PEG |inker for
deri yatizati on of proteins based on the 5 Fnoc
crbi R uor enyl - met hoxycar bonyl ) -noi ety. The synthgsig of
MAL- ¥MS- OSU ( 9-
Hy o oxymet hyl - 2- (ami no- 3- mal ei i do- pr opi onat' e)\ 7- stiite
fluorene N- hydroxysucci ni midyl carbonate) i

NH—PSA

desCri bed. The synthetic schene below illus- tyrates

the y thetic steps for the preparation of a onpound

ofy & 1 as an ex- anple, startlngfroma

MAL - -OSU derivative. 0 S-POLYMER + o
(0] O

¢}

A

o 4

In a further embodiment, the invention relates to the preparation of a com-
pound of formula 1.

Tsubery et al., J Biol Chem. 279, 381 18-38124 (2004) described the syn-
thesis of a hydrolysable PEG-linker for derivatization of proteins based on the
Fmoc (9-fluorenyl-methoxycarbonyl)-moiety. The synthesis of MAL-FMS-OSU (9-
Hydroxymethyl-2-(amino-3-maleimido-propionate)-7-sulfo fluorene N-
hydroxysuccinimidy! carbonate) is described. The synthetic scheme below ilius-
trates the synthetic steps for the preparation of a compound of formula 1 as an ex-
ample, starting from a MAL-FMS-OSU derivative.

Q
} S—POLYMER
RARTN_ | } + HS-POLYMER — O O RgRT—N
[ . il
(X'n s o

(formula 2)
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RZR~ NHS-POYMER R2Z RN mOQn\ (-On 0 OO O |

| O~/N70 10 0 ~~C~O (fornula 2) WD 2009/ 000522
WEGIYARBEDS/ 005155 -11- wherein POLYMER i s a PCT/EP2008/005155

sem -synt heti c bi opol ymner; R} is at each occurrence

i ndependently a (G -C8)-al kyl; R2 is independently

sel ected fromthe group conS|sti ng of ~-CCONR-, 5

C(Q)Vhlgré,,qll C8)-al kyl -NR-, -NRC(O - and

RC&LYHQVCl C8) - al kyl -NR wherein Ris independently
ei tR ERdg@rSQmI wnt@tuabwpplymren s i ndependently

Fk:ﬂgéengyg%tﬂg ecrfce%' ﬁéémﬁ#%ﬁlyagébbéons%t |Rﬁg 5? 'S

hydR wmdebéﬁdﬁ&)y séJecwdldyémahd g('ﬁ]p EBnsisligy bf RYAO)RR-, -

c(@nE Sy s -BRcRhoge -SBeIBHIG -CebmNR, herein Ris

indépefide E@ré(rl\@arb ol U, Ws-ARYl vati zed seni -synthetic
indgpends ”ﬁ’er H A R Ps%n 1 SH 15 NH, or

dsiindensmsienty esher bydrouanordemCar-alei | y react ed
Wi tRig_gbg_thi; n or peptide
R® is independently selected from the group consisting of hydrogen, (C4-Csg)-
alkyl and (C1-Cg)-alkyl-R*;
R*is a polymer;
nis an integer selected from 0, 1, 2, 3, or 4; and
m is an integer selected from 1, 2, 3, or 4.
HS-POLYMER is a thiol-derivatized semi-synthetic biopolymer, such as

NH,*Cr"
PSA_ SH

NH , Or

PSA—SH

A compound of formula 2 can be easily reacted with a protein or peptide
drug containing one or more groups for displacement, such as amines. Preferred
protein or peptide drug are blood coagulation factors such as FVIIl, VWF, FVlla,
FIX.

Protein and peptide drugs modified according to the above protocol have a
significantly increased in-vivo circulation. The hydrolysability of the linker allows
that the activity can be regained after hydrolysis, by release of the protein in its na-
tive form. An example is shown in Figs. 1 and 2. The restoration of the biological
activity of a protein conjugate is shown in Figs. 3 and 4.

The present invention is illustrated by the following examples without being
limited thereto.
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drug containing one or nore groups for displacenent,

such as amnes. Preferred protein or peptide drug are
wWhk@odoweagul ati on factors such as FVIII, VW, PENVEP208/005155

20 FIX. Protein and peptide_dsugs nodified according

to the above protocol have a significantly increased

in-vivo circulation. The hydrolysability of the |inker
EXﬁ\ll\h Mss that the activity can be regained after _

ydrolysis, by release of the protein inits na- tive

form An exanple is showmn in Figs. 1 and 2. The

restoration of the biological 25 activity of a protein

Q@mﬂﬁlﬁéate is shown in Figs. 3 and 4. The present

Prégaratibn of PISA tbhtafiifiqtathibyl SHeréwd owi ng exanpl es
wi thout being Timted thereto. WO 2009/ 000522

PORCTHIERRAD E3i00H) SEas exidizeEXMAVPNERD FireTpardds et aipaBiathion Bio-

ph?%Ag% SPNLFY. §a 2998 ”éﬁkﬁhl\é’ﬁaﬂépﬁeéhgdggl-&a @)arwoﬁﬁéa* Then a

ma) ~ was OXi IZG

reeB:c@umamIBabon stapswitle NH. G avas %tl@d out 9s Aescribed imWO

’ 05109|r6@‘733énoaﬂh@€$’6'rﬂﬁ BHS@LWag\/?édJc@HrWﬂa NE'GFNBI% td RICPBRENH, con-

taif O ORIR 578 AP s PSS BleBctas Wil TEhoNipne
(PibleseNBHE0 1) ova perﬁ@&#emlazccrmimg toetinei ingtracticer leafied ofdivemoanufac-
tur?%%?regﬁg%%gﬁygﬁéhﬁ 8ﬁ§n‘gﬂg aV‘fe?tlﬂjr?a'l '§p| Bﬂf@ aRNBoldlity of

orne ccordi
the aeneraiad SH 1 FAUPBIWA JERETIESHSIRG Etﬂmaé}s €39k paagdiion the

sa%%%bédur%%e@ QBEAitdintebduckes SHAgloubHN gr RNuicetyiReuramic acid

i, Ve PR P B 1 SRkt oWetARs e pr ocedur ¢

was used to introduce a SH-group in a N-Acetylneuramnic

Exaﬁiglei mer, whi ch was obt ai ned from Ti mlfec, LLC,
war USA 15 Exa Ieztr?o' rVIIavvlth

o;.-‘!.‘s .. M & h_ S A\ 5 M II

Tosﬂi 'oPQ s%flutfo'ﬁ\/%f' r‘F\A@ (0. 7B{gn) [Ih rso%w% WQWer pH 7.2 the

pH bi function i nker  MAL- FM5
blf(lmteml bokerdMALLFMBeQSHY (pTepdredyaseouttined by Taubery et al., J Biol
Chem. 279, 38118-38124 (2004)) was added (concentration: 0.5 mg/mg protein)

and incubated at R.T. for 30 min. Then derivatized PSA containing a terminal SH

group was prepared according to Example 1. The PSA derivative was added to the
mixture (concentration: 10 mg PSA-SH / mg protein) and incubated for additional 2
hours. Then the reaction was stopped by adding an aqueous solution of 0.1 M gly-
cine (final concentration 10 mM) and 5 mM cysteine (end concentration 0.5 mM).
The free reagents were separated from the rFVIla-PSA conjugate by ion exchange
chromatography using 2 QHyperD F 50um resin (BioSepra) and a Pharmacia XK-
10 column (Pharmacia XK 10; h=10 cm). The PSA-rFVlia containing solution was
applied to the column, which was subsequently washed with 10 CV equilibration
buffer (20 mM sodium citrate, 20 mM NaCl, pH 6.5). Then the polysialylated rFVila
was eluted with elution buffer (20 mM sodium citrate, 500 mM NaCl, pH 6.1). The
eluate contained 0.06 mg/ml protein, the evidence of bound PSA in the conjugate
was proven by the resorcinol assay (Svennerholm; Biochim Biophys Acta 24: 604-
11 (1957)). For release of the activity of rFVlla in the conjugate 450ul of the eluate
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20 Chem 279, 38118-38124 (2004)) was added

(concentration: 0.5 ng/ng protein) and incubated at
W@R2009/00522 30 min. Then derivatized PSA cont ai nPGEER2008/005155

termnal SH group was preparegd according to Exanpl e

1. The PSA derivative was adddd to the mixture

(concentration: 10 ng PSA-SH / ng protein) and

wab%mtt%%d ﬁ|f1 W?R‘i:’; ongkes 4 qpulii‘e QU 8nd Tr'ﬂ@ f’eléQ&? bg_?rrlé Kﬂvg?yactivity

was st opped ding an ous sol ution .
wasﬁneamedf(smlotc alﬂmaatlaaui’dagqm«ammr@n& raneeN dhetresuits are il-

end, copcengtration 0.5 mMM). The free reagents were
'”Sgr@g%qlcﬂ"g@- Erom the rFVI | a- PSA conjugate by ion

exchange chronmat ography using a QHyperD F 50pm resin
(BioSepra) and a Pharmacia XK- 10 columm (Pharmacia XK
_.ﬁﬂ.'!.P_BiE I O cm. The PSA-rFVIia containing solution was

Co‘?\ﬂ@;{dtiﬁg %QEVHE.@]&I HHifer W@Agt_igi %ﬁfb‘es&%eﬁ”@ﬁ%g naedred
Tocid mhbéa selutioh okrEVla(9. B niymi)Tingo mibe pposmmtam,ufm@dﬂ 7.2 the

o S Ly Pt RSB TRBRTRER. 4 o
Chend @ 7ey/38H 18:38194Nn2008%) was dadee (édndém@doﬁsﬁ\wrmghﬁg protein)

conj ugat e roven the resaorcin

andaitiisat BT dob Shrine eR et o AT MSkee. LLE, Newark, USA)

I
e Al 8 S8BT OE IS L0 T ot e

trme}frPSF\zSBa'}&Iwmw was1a31deaist0ath1@anlmwes(oomernraﬂanD% mg trimer
. . | R4 .
PfhioHL o pHudpSate it §3atadint M 2R Jibh e Yeaotion was
stdﬂp@ﬂ@) addihg alh@qdd@sadcﬁumdn of Dt Magheeine (firfal @onéent‘ﬁation 10
T anUA Y8 B Gonesniraton B mls Shafies reasgenits were
se?ﬁ‘é‘té@frm\ %émmalpsn éﬂn%%tewleh%x%ha%é %hrcnhbt%g?aphy using

bi functi onal |i nker

ared as
a Qidypentrt ﬁﬂpmseme(@uo&epaa) angd aEf?marmatt;lr@PﬁK’O 2@ golumn (Pharmacia

RTAE AR, TRPBShL A S 3B6AB A3 5 Bine con
thdhanas lsubeeqlfé%My(WasﬁléItwlthlJ(D Cmmnlh;amuﬁw(go mM sodium
ot N REE PSS Thenahe iR tsd VYIS baneliEauip eu-

tlortv ‘buffB?(ZD NI sB8d{LE BRRAE 500 AIM NACGISpAE. 4. IWeluE@%orﬁblmed

protein) and incubated for add|t| onal hours.

0. Oﬁw@l/mh@rqt@actheowme of pyrd PBA @dbﬁ@nmaé@; weasurroven by the
restPbilb 285 (NehnMHIMEtH, Biddahn BRPRFONCH b2M6dL11 (1957)).

For release of the activity of rFVlla in the conjugate 450pl of the eluate was added
to 50 yl 1 M TRIS — buffer pH 8.3 and the release of the FVlla activity was meas-
ured (Staclot, Diagnostica Stago, Asnieres, France). The results are illustrated in
Fig. 1.

EXAMPLE 4:

Conjugation of Human Serum Albumin with PSA using the MAL-FMS-OSU linker
Human Serum Albumin (HSA) is incubated with the bifunctional linker Mal-FMS-
OSU linker (prepared as outlined by Tsubery et al., J Biol Chem. 279, 38118-
38124 (2004)) in 25 mM sodium acetate buffer, pH 6.2 for 1 hour. Then the excess
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15 MM and 5 nM cysteine (end concentration 0.5 mV).

The free reagents were separated fromthe rFVI| a- PSA
weempageee by i on exchange chronat ography usi nBCT/BP2008/005155

HyperD F 50pm resin (Bi oSepi%) and a Pharmaci a XK-10

colum (Pharmacia XK 10; h The PSA-rFVII a

cont ai ni ng sol ution was applied to the columm, which

5y SUSABAE ) LUNRARaf i ol . Meingorg i e
safediufiensyptsny Jhel ybteir ¢onfaining fiastioas af%QOUﬁCttﬁd angd-PSA-SH
(pr%b%c]edb éfjc%:fé)eréll éig eé%giﬁglﬂ ghgégt‘?he ?-ﬂngug%rvios{\fg%ﬂbat@ﬁ for 2 hours
at RVT. dﬁfé}ﬂr@fcdmwute%ﬁuhﬂed by amion- egat@gmshrp_nmtegrdpymy using
DRt SRpaaresed ACEIaSHICA ShIAE ProtFBrP Sai CORUSRF 1§ Flsted with
ZSﬁQM' é’dotldm(gcegéggdﬂlﬁférrbﬂ h% qu{éi é&ﬂé_r%até%‘hlalﬁfngtﬂ%btlogssare

uate was 25 to 50
poaied aﬂtbccbrmm%e@byuﬂieafm{) ien weing\a 1§Kwaembeane. Tihesdthe solu-

top & ferRlatp e <PARSE P Rl G Birer AR - 5"

Conj ugation of Human Serum Al bumin w th PSA usi ng t he
MAL- FMS- OSU | i nker  Human Serum Al bumin (HSA) is
ExapmleRied with the bifunctional |inker Mal-FNMs- OSU

Phg'p%eas%.ggﬁ@gﬁrmuémsw&bmuggtebm doriigratset al., J Biol

sodi um
A rfclétaaPswrﬂ@atemmaepfa@ed acn@r@mg tthlexample 2xeB9sa pencentra-

AT U A o AE k1 T 4y
we]tﬂ? ?Z\tgie‘soﬁrrftlz?d;ﬂigd hhé gtléggamkmoli‘h?am o1 euffercdrd gilnglwgylglycine,
e AL Sl TS BLSBEEET 1 gt Tueon 3,
pH @%?‘g\{%'ggé:bﬁh% b%/ lﬁﬁhli'lénou'l’é mTéchonThl%nththll GEi |H933V<§1urrfe dose of

ani‘on- exchan hr omat o\%ra hy usi

10%8@(11&0@9@ proteigtkgle nmﬂpbf.mzq rFVitleines gose @? p2@0 pg pro-
telB&gJﬁ%ah%% Ecs:g:rc])mrsp g bgﬁ éﬁrn ?@%@&@I%‘{H %ﬁlﬁélg} %IBU& ?éncples
weRa talenit emt thettad:l atisaryJB tmiatitdst, natauwn2 us,i Hgl Gard R4 hours after

o B2 e A 8 B PP e B4 LA BRIt
ang%[sl_mcokl netic of rFVIIa-PSA-conjugate in normal rats

FVlla activity in plasma was measured with a clotting assay (Staclot, Diagnostica
Stago, Asniéres, France), FVII antigen was determined with an ELISA (polyclonal
anti-human FVII antibody). The results were evaluated statistically. For FVlla clot-
ting activity the dose adjusted area under curve (AUC) was 0.014 for unmodified
rFVlla and increased to 0.015 for rFVIla — conjugate (0 — infinity). The terminal
half-life increased from 2.3 to 4.4 hours and the mean residence time (MRT) from
1.4 to 2.4 hours. For the antigen the dose adjusted AUC (0 — infinity) increased
from 0.010 (unmodified rFVIla) to 0.014 (rFVlla - conjugate), the terminal half life
increased from 1.4 to 2.3 hours and the MRT from 1.5 to 2.2 hours. All calculations
were carried out by use of a statistical program (program R: A language and envi-
ronment for statistical computing. R Foundation for Statistical Computing, Vienna,
Austria, ISBN 3-900051-07-0, URL http://www.R-project.org). The pharmacokinetic
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A rFVI | a- PSA conj ugate was prepared according to
Exanple 2 using a concentra- tion of MAL-FMs-OSU of
WQ2@5/0052g protein. 8 normal rats (4 male, 4 PETEPM)S/005155
wer e anaesthetized and the ng/I | a- PSA- conjugate in
buffer (1.3 g/L glycylglyci né 15 3 g/L sodium
chloride, 30 g/L rmnnltol 1.5 g/L CaCl2 x 2H20, 0.1
reUts afUSRRIERd irPElgired 3wy Appl i ed by i ntravenous
|nJect|on Into th ta| vein in a volune dose of 10
ampler®6: kg (1200 pg protein/kg). Unnodified rFVIla in a
I:>doseok ro- tebp/ kg was used as ontrol in 8
-Himer- u Wer e

rF\Vl@éﬁﬁﬂnéf PoA E@n;h@éﬂe was gre/paﬁemawbﬁﬁng io BRHMpI3 Lﬁsmg7a MAL-
10 and 24 hours after 20 substance application

FMS-QSH eanpenisationelk0-fpdpained psotgin: foxamal 6@t3f(§rrﬂg|§r 3 female)
el BhHBLheu R b3t USRI RRE RN (3 1 v
glyEinen 8e)/L sBdium ahtdrigien 3@@Ld&amml nt8 gKLtGaCHﬂx aluzsAo 1g/L

[ vel I ti- FVI | ti bod
TWBAEE B B ofE a1 Py infiayeRBs Mo iBRE HSEtviehnyin a vol-
umCdbsd 6710 Al péo (QQDQWO%@R yngdemogdifiederFAMdGh \@6se of

0. 014 for unnodi | a an increased to 0.015

120@ Mgrrofein/kg V&Qﬁ]]—'ﬁ%?é g epntrql ip Briarpal rats 43 mealg; aaﬁmale)
t
B|Jbgls§a fe% wgr%r ﬁ?w&? ?Ig@mt?alliargé}ygi rgv rglﬁﬁéé W QBQrF Oéljﬁf 7230 and 24
hoarst afgerrsuﬁsbarmﬁs@pwlmaaben @ dAtiiCaied plasmaiwas piepaned eadéwzen for
r&@gmo 010 (unnodified rFVIla) to 0.014 (rFVIla -
Jaﬁ]& S5, the terninal half life 30 increased from

F\madadtloltyzlrﬁplheu’faswaﬁ tndasurdRWithr @ glottiry &ssay: (&b@ut Piagnostica
rried out by use of

al cul ati ons re c
St%ﬁoatﬁsé‘ﬂf?féal 'Eiﬂfl?&? ghd the @SF&W@"F@” %‘Wﬁﬂbﬁ?a@@%mt%\}r he improved
t f
ph%ﬁgﬁt @dl s'&t T%tgf o@g%ﬁﬂl?éﬁh?ﬁﬁ@oﬂﬁgaﬁ Ist?’lMGQt?étberin Fijure 5.
3-900051-07-0, URL http://ww. R-prooect.org). The
E Ehar|na,qoki neti c WD 2009/ 000522 PCT/ EP2008/ 005155 -15
X are illustrated in Figures 3 and 4. Exanple
Cobjugtioh ePR{ Withi SR fusifoMiheavAL LFMB:-GSE [ifkgrugat e in

normal rats rFVITa-trinmer-PSA conjugate was prepared
To&@émlcﬂfr?gsqletlmaﬁmw@'ugnhﬁ%(émglm 13758 r@Mﬁepes bufter, pH

7.4Cng\|%gtfﬁflg{c?5h9ﬂm§@r MAL F'W (Pfe?gﬁed gs NRRIRI BRTSubéry et al.,

enal e) were anaes
J BicthChemt 27938 PSA38 024 (2204) wastan‘d‘eeir(comcentmtlprglmymg/mg

protein) and incubated at R.T. for 30 min. Derivatized PSA containing a terminal

SH group was prepared according to Example 1. The PSA derivative was added to
the mixture (concentration: 32 mg PSA-SH / mg protein — 100 fold molar excess)
and incubated for additional 2 hours at R.T. The reaction was stopped by adding
an aqueous solution of 0.1 M glycine (final concentration 10 mM) and 5 mM cys-
teine (end concentration 0.5 mM). The free reagents were separated from the

[FIX-PSA conjugate by Hydrophobic Interaction Chromatography using a pre-

packed Butyl Sepharose column (HiTrap Butyl FF 5 ml, GE Healthcare). A buffer
containing 5 M NaCli (50 mM Hepes-buffer, 5M NaCl, 0.01% Tween 80, 6.7 mM

CaCl,, pH 6.9) was added to the PSA-rFIX containing solution to give a final con-
centration of 3M NaCl. This mixture was applied to the column, which was subse-
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glycine, 3 g/L sodiumchloride, 30 g/L mannitol, 1.5

g/L Cdd 2 x 2H20, 0.1 g/L Tween 80, pH 5.5) was
wappbioe2by i ntravenous injection into the tai PC/EP2008/005155

a vol - unme dose of 10 m per 4 Fg (1200 pg protein/kg).

Unnodified rFVIla in a dose of 10 1200 pg protein/kg

was used as a control in 6 normal rats (3 male, 3

uéﬁmvséhed Ritaord @Q’f@ﬁlﬁﬁbr\éﬁbﬁ btuwée(vo'd MhmHéiféstlﬁJﬁer 3M NaCl,

art'ery 5 nmnutes, hour hour s

0.04f% dwesnp’q, aﬁm?énMp@aCbapi'lcﬁ}ghﬁﬂd dhe eatt@a qﬂtag RSB SA conju-
f
gafé&?ﬁ?c?ﬂle@gutl WA \Af,éfgf I-rir%ég% pﬂg& fiﬂﬁbyé 'nt af g%ag M CaCh
Aft(eStemtlbotqf tie agn;m@ate: the A8 vEasigdjustesitoeple 6, 9. Filenekipteandntained
m nati on curve s,.CO t ruct ed, The i

t he el d .

0 S mofab ol aramarsiies R BCA-Hse: oo Behfn 2l Bopad PSAn

thé éérﬂ@n@ét@t\ﬁ@% broveindbyf méresoﬁzsﬁams%az (s@nmmatm OBlo@ﬁlm Biophys
PSA using the MAL | i nker 20

Actﬁ 26f6% §an lﬁﬂ%?b)ohn 3 Enahyrnane eluate (A@Sr@nﬁeptratedzbo hd by

R RirauB (P 1F L D8indd $0KD ARRbrohg Bbepergted celluloser
Millip &) lag@imsi2 0271 Haﬁesssmmua(czomm)\) Gwz pdttiédt.

(concentration: 0.07 ng/nmg protein) and incubated at

R T. for 30 min. Derivatized PSA containing a term nal
Exafhsle®@ip was prepared according to Exanple 1. The PSA
—d'(,TLt'rlva |ve was added to 25 the mxture concentration:

DA TEM ‘ : plblink@fcess)

d
Fofg% {)r‘%@%?%ﬁc% %1{ %r\/lﬁgfj%ﬁ\ c‘dﬁgj%@e B%fgf éaé%@tsgg &}—P(?combm]ant FVIII
(4.6.rg/Miyldesived f(cfm mhé Aahatenmfamurld@prd@esandl 20 m Hepes

oufids pieh & e R EehaRaaer MATFRMS T8 worbared 85 pytingd by

TsQMeNYéiréPDUCEIbPCHBFrﬁWQt Bem@mrsqaat(ggomp%suédd& g:dh'&:éntratlon
30 packed Butyl Sepharose colum (H Trap_ Buty]

0.3#5, m@Engl@aqmem)aar@) incubaigds alrR. Te éoft 39 mlm}dD%rl\ratmale%@ontam-
f 7
R M i 12 Mo s BLBET ol T pon dorvatic
wasddnieid_dn the raixiuee dconaeaitration: 2CEmgR SA:BHHT nﬁypmejln — 450 fold
maldtne) S0841 3G Berdbn e Fout B R 11 ERE fap was

stdb%‘éh AddiRg B9 4aGeilisi d01bticH bPo. 1ufdiydindg Bhdr¥bncentration 10
egglbuffegr1 ﬁal\la 0.01% Tvveeng‘lygic‘) 7 mM Ca(Cl 2,

m“ﬁ)—ﬂ@d §)myh@ysttﬁ@eépgd iCORCBRtratien P 5 ml\@sxheém%rsagents were
separated from the rFVIII-PSA conjugate by Hydrophobic Interaction Chromato-

graphy using a prepacked Butyl Sepharose column (HiTrap Butyl FF 5 ml, GE
Healthcare). A buffer containing 5 M NaCl (50 mM Hepes-buffer, 5M NaCl, 0.01%
Tween 80, 6.7 mM CaCl,, pH 6.9) was added to the PSA-rFVIII containing solution
to give a final concentration of 3M NaCl. This mixture is applied to the column,
which was subsequently washed with 10 CV equilibration buffer (60 mM Hepes-
buffer, 3M NaCl, 0.1% Tween 80, 5 mM CacCl,, pH 6.9) and the elution of the
rFVIII-PSA conjugate was carried out with Citrate buffer, pH 7.4 (13.6 mM
NasCitrate, 20 mM CacCl,, 20 mM Histidine, 0.01% Tween 80). After elution of the
conjugate the pH was adjusted to pH 6.9. The eluate contained 2.5 mg/ml protein
(BCA assay).
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gate was carried out wwth 50 mM Hepes-buffer, pH 7.4,
containing 6.7 mM CaCl2. After elution of the
weomphesee the pH was adjusted to pH 6.9. The BCTEPZH08/005155
contained 5 0.24 ng/m proteln as neasured by the
BCA- assay, the evidence of bound PSA in the conjugate
was proven by the resorcinol assay (Svennerhol m
Cldkfachi m Bi ophys Acta 24, 604-611 (1957)). In a final
step the eluate was concentrated 10 fold by
ultrafiltration/diafiltration (U~ DF) using a 30 kD

re e lulose/ MIIlipore) against
1. 20%%%‘2%”@%&‘?%@6% 1 nM Cadl2, pH 7.4, 10
Exanpl e 8: Conjugation gf rEVIT) with PSA using the
MAL- FMB- OSU | i nker 8&or—X he preparatgon of rFVIII-PSA
conjugate 6 m of of redonbi nant FVI |
(4.5 ng/m), deriyel \\Advat g, manuf act uri ng
process, in 20 nwy S er//pﬁ 7.4 the
bi functional [|inker repared as outlined
by Tsubery et al. BIO| 79, 38118-38124
(2004)) was added (concentration: 0. 315 ng/ ny
protein) and incubated at R for 30 min. Derivatized
PSA contain- ing a term nal SH group was prepared
according to Exanple 1. The P$A derivative was added
to the mxture (concentrati opp~27.8 ng PSA-SH / ny
protein - 450 fold 20 nol & excéss) and incubated for
additional 2 hours at R ?b”ﬁhg15eact|on was stopped by
addi ng an aqueous solutlon of 1 Mglycine (fina
wheogio éna leavinggiaup ang atamssonmowos@pné @eRd4,5,6,7or8is

n 0.5 mM). The free reagents were
bogﬁggfg%cggélffom the rFVII1-PSA conjugate by Hydrophobic
Y it 2t radiva] contaliing medemi-gyrapétic h@pn@n@erpmmmmh&:b@dtt;ala N-
har.ose c | urm (H Trap Butyl FF 5 m,
SU%E’W'H%’&P@ YA buffer containing 5 M NaCl (50 mvi
at fé%@?én@'éf Eﬁravaﬁ%@é}gsltldn 912 %8, 418N 780.8 & optiMaliRbband to
(g was added to the PSA-r'FVITI contai ning
ra @ﬂh)fl on to give a final concentration of 3M Nad .
% rﬁaxture is applied to the colum, which was
S&duent |y washed with 10 CV equilibration buffer
R® (§B1dletdbhldpnﬂy sdletfedrfrorBNthéla@bup Bodsistingwethydogeh, (B\M-Cs)-alky!

9) and the elution of the 30 rFVIII-PSA
an&ﬂ@bggy\g&’%@rled out with Citrate buffer, pH 7.4
R4q51§ Nm@rNaSOtrate 20 mM CaCl 2, 20 m\/IHlstldine,

% Tween 80). After elution of the conjugate the
pH was adjusted to pH 6.9. The eluate contained 2.5

2. M0/ he RoRIgdURd according to claim 1, wherein Z is an N-succinimidy! ester;
Y is:

OLYMER

_RZ_R1_N

O

POLYMER is a semi-synthetic biopolymer;
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(BCA assay). WD 2009/000522 PCT/ EP2008/ 005155 -17-
Clains: 1. A conpound of the formula 1 6 543 72 9
W@2@9/8005¢F ormul a 1) wherein Z a | eaving group BGTER2008/005155
| east one of position 1, 2, 4, 5, 6, 7 or 8is 5

bound to radical Y; Y is a &8 cal contai ni ng a
sem -synt hetic biopolynmer, which is bound to a N

R ?éJSPéé‘éHTbgé’drréﬁHe%Mepéﬁdérﬁ@Sé g@[‘@apélkgn smgai | abl e

p05| tionally bound
R? usalndneaendantly(seleoteﬁ fr@n-tlsse@rm? ceasisting nﬂé&ﬁ@h‘dém G(O)NR-(C+-

CopEUEENET NRCIRA Bt N e R R 2
R isohdepandehlly 2ithéhRydregpawrCaCypatiyng to claim 1,
wherein Z is an N-succinimdyl ester; Yis: O (]_YI\/ER

2-1-N O POLYMER is a sem -synthetic biopolyner; WO
3. 200%9%%?;?0&1%&%&96&8%&52, wherein R? is either -C(O)NR- or -

NRC(O)- and wherein R is independently either hydrogen or (C;-Cs)-alkyl.

4. The compound according to claim 3, wherein said POLYMER is bound via a

thioether linkage.

5. The compound according to any one of claims 1 to 4, wherein said semi-

synthetic biopolymer is a carbohydrate.

6. The compound according to claim 5, wherein said semi-synthetic biopoly-

mer is a polysaccharide.

7. The compound accdrding to claim 6, wherein said polysaccharide is poly-
sialic acid (PSA).

8. The compound according to claim 6, wherein said polysaccharide com-

prises at least 3 units of a monosaccharide.

9. A compound according to claim 1, wherein said compound is selected from
the group consisting of I, 11, 1ll, IV, V, VI, VII, VIII, IX, X and XI:



-18 Rl is at each occurrence independently a
(C1-C8)-alkyl; and R2 is independently selected from

Wa b@gowsep consi sting of -C(O NR-, -C(O NR-( Cl-PCT/EP2008/005155
C8)-al kyl -NR-, -NRC(O - and -#\IRC(O)-(Cl-C8)-aI kyl - NR;
R is independently either hya ogen or (Cl-C8)-alkyl.
5 3. The conpound according to claim2, wherein R2 is
either -C(ONR or - NRC(O)- and wherein Ris
i N eith fen or (C. 1-C8) Nyl . 4

accofldi ng to dlai mégmid .
dAMa 2 et I ™KagenHErsaThe

of clainms 1 to 4,
yC biopolynmer is a
»mpound according to cla mb5,
wherein'said sem -synthetic biopoly- nmer is a )
pol ysacgharide. 7. The conpound according to claim®6,
wher ei ai d pol ysaccharide is poly- sialic acid
(PSA)0”20°8. The conpound according to claim®6, _
wherein said pol ysaccharide com prises at |least 3
units of a nonosaccharide. 25 9. A conpound accordi ng
to claim1, wherein said conmpound is selected from

o 1V, VNHC vi |,

the group consistyng of I, Q1I, I11I, 4

VITI, I X X and . WD 20091 000522 PCT/ EP20Q08/ 005155
-19/ \/ A\ O NH 0 O MiZedal © S
0.0 O 1
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CrH2N HPSA HPSA cr HZNC NHy XI L OO S S O 01~~o0
OHNHZCG OO NHNHPSAHH Xo0J_ZO / O z 10. A
WQe@emesEs2t or the preparation of a conpound accRPCHEPR2PO$/a05155

claim1, said process conp['zc.i ng the step of
subj ecting an internedi ate cOhpound to a coupling
reaction: 5 wherein POLYMER is a sem -synthetic
bi opglyper; R1 is at each occurrence independently a
crily C8)-al kyl; R2 is independently selected fromthe
grolip consisting of -C(ONR-, -C(ONR-(Cl._*0 HTPSA
C8X-al kyl -NR-, -NRC(O) - and - NRC(O) - (CL-C8)- al KYI'TNR,
i ndependent|y either hydrogen or (Cl ) - al kyl/
-S03-R3; R3 is independently selectedyfromth X
(G -C8)-al kyl and h

BESR
L

0 z

10. A process for the preparation of a compound according to claim 1, said
process comprising the step of subjecting an intermediate compound to a coupling

reaction:

wherein

POLYMER is a semi-synthetic biopolymer;

R' is at each occurrence independently a (C4-Cg)-alkyl;

R? is independently selected from the group consisting of-C(O)NR-, -C(O)NR-(C;-
Cg)-alkyl-NR-, -NRC(O)- and -NRC(0O)-(C4-Cs)-alkyl-NR,

R is independently either hydrogen or (C4-Cg)-alkyl.

X is -S03-R?; |

R? is independently selected from the group consisting of hydrogen, (C1-Cg)-alkyl
and (C4-Cg)-alkyl-R*:

R*is a polymer,

nis an integer selected from 0, 1, 2, 3, or 4; and

m is an integer selected from 1, 2, 3, or 4.

11.  The process according to claim 8, wherein HS-POLYMER is
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15 R4 is a polynmer, nis an integer selected fromOo,

1, 2, 3, or 4, and mis an integer selected froml,
WQ@2003/000522 4. 11. The process accordi ng to cl ai PEBEP2008/005155

wherein HS-POLYMER i s WD 20094000522 PCT/ EP2008/ 005155
-23- H 2+C1 PSA~ SH NH 12. e process according to
claim9, wherein R2 is either -C(ONR or - NRC(O)-
and wherein R is independently either hydrogen or
Cl - C5- al K, CB 13. The process according to claim 10,

wherei n Jaid conpound is conjugated to a protein or
Pt | de ug kch cogtHpi ns one or nore groups for
di sptpgenent 14. conj ugat e conprising the conpound

of any one of clains 1 to 7 and a 10 protein or
pepti de drug.

12. The process according to claim 9, wherein R? is either -C(O)NR- or -
NRC(O)- and wherein R is independently either hydrogen or C4-Cg-alkyl.

13.  The process according to claim 10, wherein said compound is conjugated to

a protein or peptide drug which contains one or more groups for displacement.

14. A conjugate comprising the compound of any one of claims 1to 7 and a
protein or peptide drug.



