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havi ng human granul ocyte colony stinulating factor (hereinafter referred to
briefly as Ci‘rCSF) activity and a nethod of producing such nodified
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717 chem cal I y rmdl fi ed [ sI et-activating protein (1AP) is di scl osed. The

nodi fi ed product is obtai by [ g_q; ri azi ne conpound of
the fgrmula 45 m?.aq ?ﬂ%@ﬁ in gPPl s a hydroxyl
protective group, k"%r niNeger of 7to 700, pis 1 or 2, and Xis

hal ogen. Protein is gene used as a drug in a lyophili zed form There
is a problemthat, during and/or after Iyophilization, protein undergoes
physi ol i gocal or cheni cal changes, e.g., association, polynerization and
oxi datd ovherbineR is @ hpdrdet pretbctiyeegroupr Ids anintbgen of Rteﬁ&% !§t1mf@ and¥jishalpgen. oxygen and
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oxidation due to external factors such as temperature, moisture, oxygen and ultraviolet light. Such changes
often result in degradation of the activity of the protein. To overcome the above problem, stabilizers for

55 protein during lyophilization have been investigated. For example, the stabilizers for hG-CSF are described
in GB-A-2193631 and JP-A-63-146829 (the term "JP-A" as used herein means "an unexamined published
Japanese patent application™). However, it has been required that the protein is further stabilized during
and/or lyophilization for the clinical use.

edb Al



56 prptein during lyophilization have been investigated. For exanple, the
stabilizers for hG CSF are described in GB-A-'2193631 and JP- A- 63- 146829
(the term"JP-A" as used herein nERRAS38 428 Bhexani ned publ i shed Japanese
pat ent application”). However, it has been required that the pr otein is

further stabiliz rrng and/or |I |on

EP0335423Bl'"l‘1§'"E|$%r E g%a tnatwel ?e Hé n lo |l| éfttri
stabl e anf %1 § t ﬂ
antigenic ;‘}? %’ever’ °ed as V\e as s{: ur| ng an%for r a mater. @

| yophi Li za o1 e practical use. However, t here has not been an hG CSF

havi ng S:@-‘q!ﬁ Qﬁﬁ@,ﬁvmﬁm‘for that matter, a nmethod for producing it. 5
SUMVARY obj ect of the present invention is to provide a
pol ypept i de ahakibdi@f fHedreabnt vbrtivh IsYto prdvid6 la polypeptidechening IhGHTUSF ictivty, |whicy showd a
| ong | i f egxcdliert3@bIlRY lonife in the Blasd.i nvent or of this invention has found
that waen atrhd inaffor 6 s iaventivn has found thahwien abibaspenetaimithe ghva InragpolyptieSTavieghG-vi t y
i s chem ced$r activip @i dhoraidhlly irodifigdethel resuling ppigpeptidestaysiongst mypivod andgéableidpriniglapdiet and
st abl e dusfienigophiiizitior thanftheammbgiitedipolypeptidei on t han t he unnodi fied pol ypepti de.
DETAI LED DESCRI PTI ON OF THE I NVENTI ON 15 This invention provides a nodified
pol ypept i BETALEDIDEGCRIBTIOROFARHE INYENTIQbhi ch is avail abl e on substitution of at
| east @me ami no group of a pol ypeptide havrn hGCSF activit vvlth a rou
of the for mihiainyenfigm provislesp gpdifiad EP!R]'“i '@V'%ihh "G'V wﬁ'f’%gﬁ% @tl'b‘"t”
an opt i ongie '933&%{}%%@’%68%94)’89 idg hayag hG-LST g"t'U “N‘-lagt"“ 25 [ ERR] 30
[ wher e [E 1.S Ogt gz o& RR] (Wnere [ERR] and n are as defined above), Y
rrahy/ not b@ Sy rep sents Z-[err], (where Zis 0, Sor NHand p is
ai—~opt #bnal | ar|a in Mm 0 or
1; [err] r?né % n% aﬁ«anogllqrouB n é grgg %r]al \%Flab‘egglgge ll‘[‘lﬁ]}é l( Slét SR ﬁ;Thz 8
pol ypepti de havi ng hG CSF activity may be ny pol ypepti de having hG CSF
activity such 35 as a pol ypeptide h he am no acid sequence shown in
Table la, a polypeptide available u Nepl acenent of at | east one am no
acid residue of the amno acid se nce ghown in Table l1a with another kind
of. ami no acid, e.g. the hG CSF derivgt nﬁs shown in Table 1b, or a
pol ypeptide deficient in 1 to 11 am no 3{1 resi dues at the N-term nus of
the ami no acid sequence shown in Table la.” Aside fromthe above
pol ypepé i des, the hG CSF derivatives described in EP-A-243153, EP-A-237545
and WO A- th%mk OH) Cl, Carr(CidCsig0)oeFelmiroRethd nefe S(ofHd 3bove), Y may not be present or
represents Z-(CHz),CO, (where Z is O, S or NH and p is an optionally variable positive integer)], or (CO)m=
(CH2),CO (where m is 0 or 1; £ is an optionally variable positive integer).
The starting polypeptide having hG-CSF activity may be any polypeptide having hG-CSF activity such
a5 as a polypeptide having the amino acid sequence shown in Table 1a, a polypeptide available upon
replacement of at least one amino acid residue of the amino acid sequence shown in Table 1a with another
kind of amino acid, e.g. the hG-CSF derivatives shown in Table 1b, or a polypeptide deficient in 1 to 11
amino acid residues at the N-terminus of the amino acid sequence shown in Table 1a. Aside from the
N above polypeptides, the hG-CSF derivatives described in EP-A-243153, EP-A-237545 and WO-A-8701132
40 can also be employed.
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EP O 335 423 Bl Table la 5 X Thr Pro Leu Gy Pro Ala Ser Ser Leu Pro G@n
Ser Phe Leu Leu Lys Cys Leu Qu 10 d n Val
Arg Lys Ile dn dy Asp Ay AIa ﬁf'é’@édlzﬁaﬂ A u Lys Leu Cys Ala Thr 10

20 30 Tyr Lys Leu Cys Hs Pro Gu GQu Leu
Val Leu Leu Gy H's Ser Leu Ay Ile Pro_40

50 15 Trp Ala Pro Leu Ser Ser CysI@bdesda @n Ala Leu Gn Leu Ala Ay Cys
Leu Ser 60 70 G n Leu Hs Ser Ay Leu Phe
Leu Tyr GAn Ay Leu Leu dn Al a A.u

90 25 sSe® PRBr BroLewGlyPrp ﬁao'smﬁer LIGHPAS &lnrﬁﬁr EB%:LG Feu bys GupleamBlun o Asp
Phe /Al a 100 1 110 30 . Thr Thr Ile Trp
Gn dAn Mt Qu Gu Leu Gy Met Al a Pro Ala Leu dn Pro Thr 120

130 Gdn 4 o, Al a Phe Ser Ala Phe A n Arg Arg Ala dy dvy Val
130 SN G dlin el Krg Ly ne” Gin' Oy Lspbaly Ala Ale Lot Gin Glu Lys'Lag Oys Afs Tod O Y Y2
Val Ara Ser % s Leu dn Ser Phe Leu Gu VB ser Tyr Arg Val Leu Arg His Leu
160 170 40 Ala Gn Pro 174 (X = H or
Met) 50 5 P0|t| nof supst (an am no
aci d of ’O’EE“ cﬁtﬁ@a&“ d'}éltqre\‘}‘é gz Jis Ser g’ b*’)u{] '° h)y i)
i) k P05|t|on 1 (Thr) Val Tyr Arg * Asn lie Ser *
Al a POsition-3 (Leu) GQulie |le Ile Thr Thr Qu Thr Thr * Thr
Position-4 (G L Ar Arg Tyr 10
Posi tion-5 %‘F’?&‘ P"’ Leu Ser Ser é@rﬁS@'QPﬁi‘gf""S n ey A@ef“’%@% T “Ar g
Posi tion-17 (Cys) Ser Ser Ser Ser Seri%Ser Ser Ser Ser Ser Ser

s 20

GIn Leu His Ser Gly Leu Phe Leu Tyr GIn Gly Leu Leu Gln Ala Leu Glu Gly Ile
80 90

25

Ser Pro Glu Leu Gly Pro Thr Leu Asp Thr Leu Gln Leu Asp Val Ala Asp Phe Ala
100 110

30 Thr Thr Ile Trp Gin Gln Met Glu Glu Leu Gly Met Ala Pro Ala Leu Gln Pro Thr
120 130

| Gin Gly Ala Met Pro Ala Phe Ala Ser Ala Phe GIn Arg Arg Ala Gly Gly Val Leu
35 140 - 150

. Val Ala Ser His Leu Gln Ser Phe Leu Glu Val Ser Tyr Arg Val Leu Arg His Leu
N _ 160 170

Ala Gln Pro
174

d (X= H or Met)
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No substitution Referring to the chemcally nodifying group to be used in
accordance with this invention, the al kyl and al kanoyl groups nentioned as
protective groups for the term naFP@33§d23Blom are [err] al kyl groups (for
exanpl e, nmethyl, ethyl, propyl, etc) and [err] al kanoyl groups (for

exanpl e, fornyl, acetyl pr opi onyI cb,%] The positive integer n is not
nore than 500 and preferably 7 to 230 @ positive integer [err] is not
nore than 100 and preferably Q0 to 6 it i i to 20

18, prefer BdisitiyndfstlIBtltﬁtloanm@ﬂlmlaeduﬂl'@‘C% ght of sah@C8hdativativdsl v nodi f yi hg
group iis rot nore than 30,000 and prefef |  of 9B mJ0P [t | B0} 000.
Thg-chésm qa-y—reei-f-ed—hc-CS—eF—Hhts é}qe“ .c?,. td? e{, \?u ?,) ,) fg. LK anpl e,
by condengati on of [Resiticad®The) t h a hal i dp " ovalf Gysritarafie | ') |Aom|lleySeg| (e 30
[err] wherlein [err] PoitonR &yl [err] are|Gis[lRigYa r{iay [THE Y |GEFTBY [E" g

9 {"9 40

condensatilon of hG (gS;F“:Wﬂ(ﬁ'yb car boxyl i (G ;QrEA'?‘;( ;3 31 R W?I
whereim [grr], n, X T are as def rggeg K f I C

acid of fdrmila (I\AP°§fPP“ﬂ§(‘rP8)rr1 45 [er PP IR °’r vl B 9'[ 39" % Q‘i" %é% and
p are as emoswdutdﬂarrel nbefore. 50 The halide of formula (II) can be
prepared by conden5| ng [err] (wherern [err] n and X are as defil ned above)

W th cyanur gl RlhdiG .L 84 in aEQRIEhcALWitK tHisSibeRtion, the i1 dnéi6
1980) ; wo‘b&llﬁa s ntn&gfﬁad proteg)fi%' grddps f&%hgle ":Séﬂb %y8én &bif E!i‘e~°<51 Ly %Qgrtﬁ k

3578- 3581 J. d, /thethyl, NBt%y1, pRdplidBtc) Snd 6ACH bikRoy Fbupe ffor leR@AEA, AdrylD Sceti, fpRsplohy,
react ed \/\ngz11 a p% yypergtldpy aS?ng hG CSF a%?ﬁ)vfstay The carboxylic acid of

formula (11 Frb.e sciiveifteder B RabERor®hars500jaAE prefe@bl] @ d 3305 EP 0 335 423 Bl
wher ei n [ er rrhe pdiitiddicteger ari€ nétSnotkeharn 0 ahe peiorabig f0cts 8, THeosliblayirdegat p \scirom 1 to
comdenéat i8)preistablp 1a0 6.1 eipbulay weigh obsaidacheraitalin medifying gloais Inptanasthah 39000 and
reacti on pvforablg inttiad rageroti300do 20000car boxylic acid so as to introduce a
car boxyl i ¢ gheupmisallyt modified bR{CSESF tis inveation iioprodifced, fos exampin, Ry cordgnsation wf h@r oup
t 0 conver €SH with d hatideeof fotraulaglcar boxyl group. 5 This carboxylic acid is not
reactiy i and nust, therefore, be activated before use. This activation of

0

J@ﬂ"sg ”-

t he carboxylic acid can for exarrpl e h®sacconplished by converting it to an
active ester with, for exanple, \
R3—(OCH2CH2)n X —</ (1II)
30 - N—
cl

wherein R, n, X and Rs are as defined hereinbefore or by condensation of hG-CSF with a carboxylic acid

of formula (1l
35

R1€OCH2CHz2)y—X—(CO)m(CH2),—COOH  (Il)

wherein Ry, n, X, m and ! are as defined hereinbefore or a carboxyolic acid of formula (IV)

_<

Ry~ (OCH2CH2) n—X —(/ (IV)
Z-(CH2) pCOzﬁ

wherein R1, n, Z, X, Rs and p are as defined hereinbefore.
50 The halide of formula (li) can be prepared by condensing

R1€OCHzGHz),—XH

(wherein Ry, n and X are as defined above) with cyanuric chloride [Matsushima, A. et al: Chemistry Letters,
773-776, 1980); Abuchowski, A. et al.: Journal of Biological Chemistry 252 (12) 3578-3681, 1977]. This
halide is reactive and can therefore be directly reacted with a polypeptide having hG-CSF activity.

The carboxylic acid of formula (ll) can be prepared by subjecting .

55
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hydroxysucci ni m de, N-hydroxyphthalim de, 1-hydroxybenzotriazole,
p-nitrophenol or the like, -a m xed acid anhydride wth isobutyl

chlorof ormate, ethyl chl or of or mER0395433B1 i ke, or to an acid halide usi ng
a hal ogenating agent such as thionyl chloride. [Al of the above nethods
are descri bed for exarrpl e, in IO Peptide Gosei (Peptide Synthesi s) (Nobuo

| zum ya efin ere gﬁt))ro deh d |ve ens];&)on c%t &n
prepare %;L' 3\9‘ | s e Z
and ar ejq{ .oﬁ“?é%& ofl {eﬁm r&lp h %t l'd be
act i V gt bR Lind? th for %e%u@t |§Qﬁ{‘l§h§rﬁ #t“e

g e 5 * J%eﬂprm%wp.ehsd e e e et

hG CSF \M,ar yéu‘éc.ﬁ..lﬂee CNthy 5%y Bhth&iinfide), dlaﬁﬁaﬂfb@&%ﬁ&z%ﬂ pu.tr&ms.{wbahé Mae 5@%& aa&)
[err] [ Qﬁﬁy]!nd%SWM'hEB&lyﬂ cﬁl&BiBl}naten efMAdchibrelérMatd Sor AR IkeE @r ad @N cid Zhalide (singSe or NH
and p i haidgensting iagendlslich aéahibiyb cioride.STAN iok the | aBbve Ofdthodd @ret duisaribd) | for Psxprhple] an

havi ng Ireptid®Bosit Poptids ByritesigidNsbilo izvaiyakay,manzet)l oned hal i de or active

car boxyl i cThacatiogtixngizlet dormula YVYran be ptep@ed Gyeohdensieg the halidé oRfotrmilal()OvithiHZES t he
anount @CH:3E0sHO(Where ZEd p larsas [Wbfinkeh aliole). B cagbotyligoasist df themuia(\d sbduls teradtivetad

M Xt ur e befereaisd zawell a¢ thatrobfegulapiii)-a t enperature of 4 to 37[err]C, preferably
4 to 10[ erTripGhereically mitlifiodthG-GSF of dis invention is preferably] arpduceg) by fasperising h&-GBF with

hour s'6 itecqabpylic 3eid representedibyfraiaddl | y nodi fi ed hG CSF i s produced. The
reaction products of hG CSF or a derivative thereof with the halide of
formula (11) and the carboxylic acids of fornmulae (111) and (IV) are

herei nafter r@;e{0eHCB2 pg-X\hemi cally nodified hG CSF (11), (111) and (IV),
3ga’ rﬁespect ively. The degre)}ﬂ Nchenmi cal nodification can be ascertai ned by
quahtPtating the amount of no groups w
trinitrobenzenesul fonic amg ?Zﬂit BI’I ﬁg aaahange in rmbi{‘hy of
chemcally nodified hG CSF b )"‘s ¥di um dodecyl sul fate (SDS)- pol yacryl am de
gel el ectrophaegOCH2THE) g+ cal |y nodified hG CSF or a derivative thereof
is usgd as a drug, i.e., an injectable solution, 40 which is prepared by

di ssolving in water or an appropriate buffer and subjecting to

filter- Stherein R, Zdnd Xrire a&fSfhedl BisovéIZds O] S6f NHanTHfs & optidhellyVeiBR Positive ik ON i S

| yophi | i zeth thishpelybeptidehaking #6-CSF @ctivitt is iadded ticOabdvesrfientionad halide \6Badtive caFboylic

appr opr iagitl @ofaptufin aarepoftioh {rdle- mtia} fof 2 itz 100 times he epaure ohiemincgrewds pedsent dothert | on.
The c@ndolypeptids radleculy apdh theinatdre Gnallowed to ceactizd i ttentpetaturd of 4 @ S7 1 ¢ ¢ prefdrably 4do

| yophi | i19a€.i apd pHsS7 tpetteioal lhgur daRrdays pefsrablyyl for2ddwimgwheteby B® desired]chénically | ess
for 1 tonddifibcbh@-CSF idmsedwegd.at - 20[err]C to O [err] C at a vacuum degree of 50
to 150 45 TheireactionfprductsiofthG-GSE ohe derisativestereqt with the halide ofifergula (1) anyl the,cadyyliar 1 1. C
at a vacadnpldemples (Brand @V heinaier sefprreddp as ehepisally mad EG'C%Q') @394 i on

of ch¥®niresRpgtivelpdi f i ed hG CSF or a derivative thereof contain additives
such as hHPrFH%’é%Pflce "‘3@[‘9@ ??&?"fa\" by %‘H‘i‘%f%@i a’E b?fIdP g in fieo
adsor ptl opesu °;r;ﬁe°' aF‘P“"@BPQ aqglﬂ"ap w Pl e

adm ni st u e%rfa o adru ,| n} 8359901&.84”
pl’ el abthhls r are |s vm | wQer o? j:p t% et f|lte bt]g 8‘3# e}{arl €s
depend "1 Réendbh éa"\he BE\ P ol G W !

the nodi a’te ria8 snd'fm&e{smze&o ar?’m & i O 3 pol yet yl e

gl ycol ( P ﬁ‘&ﬂo}{@&'l% .ﬁstﬁ‘m RfAURE &Bul%@@stm yophilketoR i \gehbiBlly caRbebuted to
as NoNo-py dsot'b'o? QPR @ﬁESrs. ARG RE 120VE lwb imevaamv @8oes0 bedo
nodi f jse dnfb b t04eRars Atk ﬂﬁhémwme Qt 0 1Bl @ vaimra lB6YréBA 60 to 100 mTér dr fEhio
tri-typesmeuréSF or these types of nodified hG CSF may be used as separated
each ot her TheTgipardtidnedt @headailyOmodified MGEESE| o a@edvativie tthordohmayhtantainraddithies Suthias
carri ed pharmadpytidaliycacteplable werrigp, tebisbs, swbilkedr adsorption-preventing agents. The modified hG-

CSF of the invention is administered to an adult in an amount of generally from 0.1 to 500 ug, preferably

s0 from 0.5 to 200 g, 1 to 7 times a week. The dosage varies depending on the kind of disease and symptom

of the patient.

According to the modified hG-CSF of the invention, 1 to 3 molecules of a polysthylene glycol (PEG)
derivative are bound to each molecule (hereinafter referred to as mono-, di- and tri-type hG-CSF,
respectively). The above-descirbed modified hG-CSF preparation may be a mixture of the mono-, di- and

55 tri-type hG-CSF or these types of modified hG-CSF may be used as separated each other.
The determination of protein quantity in this invention is carried out by the following test methods.



67 EP 0 335 423 Bl Test nethod 1 The nethod of Lowy (Lowy, 0. H et
al.: Journal of Biological Chemstry 193, 265, 1951). 5 Test nethod 2 The
met hod of Laenmii (Laemm i, U.K.:ER&336423Bt 630, 1970) in which

SDS- pol yacryl am de gel el ectrophoresis is foI | owed by determ nation with a
chr omat os&a{jnaﬁ !( CS- 930, Shi madzu) The determ nation of G CSF activity in
this inv carried out in the follow ng manner. 10 Mel ocytes were

aseptical | f I fa %‘é{h}e' d8t 12
vveeEs (purgh%%ﬁ%%r%%&%’%ﬁﬁ“@%?ﬁ@%#& drﬁalr?gl e‘r%@%nd suspendgd in

a- M ni nuny&ss&ibgiz=2al  Medi um (Fl ow Laboratories, hereinafter referred to
briefly as—a-MEM~ containing 10% of fetal bOVI ne serum (FBS). This cell
sus| pensi on GROMdihod 8f Ldemfit! (Ladinmii,Lu.R.: Nature\\229, 660D H$70F int Which SNYS-Sulvawriermidé sl on
Fi ber 146g16kdphdresidéHdModddIbg d6iiiatical with 8 dhibratbsesnner(CSH030, Siamatz. (0. 3 g) and

I ncubat ed | mhex dbBAiration] ofi GCSBadctvity ah i irvértibiC wad rcatiéd sutnint #e . follbsing In@anner.

a- MEM j eMyeldcymes] were aseptifatly tdkerCfrova Ihep et bdnh rod wgple C3tAHe micarmaged Biter1lyeeks
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EXAMPLE 2
50 .
To 50 m& of 50 mM phosphate buffer (pH 7.2) containing 570 ng/mt of hG-CSF with the amino acid
sequence shown in Table 1a was added 240 mg of the active ester prepared in Reference Example 2 and
the reaction was carried out at 4 * C for 6 hours with stirring.
After addition of 50 mt of 10 mM Tris-HCl buffer-0.7 M ammonium sulfate (pH 8.0), the reaction
56 mixture was passed through a column (2.2 cm x 26 cm) of butyl-Toyopearl 650M (Tosoh) equilibrated with
10 mM Tris-HCI-0.35 M ammonium sulfate (pH 8.0) at a flow rate of 100 mt/hr. Then, the column was
washed by passing 100 mt of 10 mM Tris-HCI-0.35 M ammonium sulfate (pH 8.0) at a flow rate of 100
m/Mhr and, then, elution was carried out on a linear gradient with 200 m{ of 10 mM Tris-HCI-0.35 M
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45 of.: about 50% acetonitrile (yield 30 [err], percent yield 5%9. It was
confirmed by SDS-polyacryl am de gel elect rophoresr s that this chemcally
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EXAMPLE The pwityld thig polypeptidel waginpidessthan BO%f er (pH 9) contai ning the hG CSF
derivati ve 570 [err] obtained in Reference Exanple 3 was added 54 ng of

the acti r obt ar ned in Ref er ence Exarrpl e 2 and the 20 reaction was
conducted at_4 err] 1 wrth st I ng. The unreact ed active
est er®and 4% Bk P't°? EI(PE't7 ﬁa:ﬁ:h %ﬂ%ﬁ"]’q? 'i’on
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chem galdsp mDdisibiee@d R&Suftiafitraied M ndkRulivaseight 10,000; membrane YM10 (Amicon), and
concentrated to 10 mi. The concentrate obtained was passed through a column (2.8 cm x 70 cm) of
Sephacryl S-200 (Pharmacia) equilibrated with PBS at a flow rate of 120 mt/hr, followed by passage of
PBS at the same flow rate. The tri-type chemically modified hG-CSF polypeptide was eluted in fractions
corresponding to 150 m1 through 160 m1 of PBS (yield 1.5 mg, percent yield 5%). The di- and mono-type
s0 modified hG-CSF polypeptides were subsequently siuted in fractions of 165 m1 through 185 mt (yieid 3
mg, percent yield 11%) and 190 mt through 210 mt (yield 4 mg, percent yield 14%). It was verified by
SDS-polyacrylamide gel electrophoresis that, ir the mono-type polypeptide, one molecule of the polyethyl-
ene glycol derivative carboxylic acid had been bound to each molecule of hG-CSF, two molecules in the di-
type polypeptide and three molecules in the tri-type polypeptrde The purity of each polypeptide was not
85 less than 90%.



efuted:in fractions corresponding to 100 through 120 nM of NaCl (yield 0.85
ng; percent yield 15%. It was verified by SDS-pol yacryl am de gel
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15 Sephacryl S-200 (Pharmacia) equilibrated with PBS at a flow rate of 160
nmMerr]/hr, followed by passage of PBS at the sane flow rate. The tri-type
chemical ly nodified hG CSF pol yEB#3384238d el uted in fractions
corresponding to 360 m through 400 m of PBS (yield 2.1 ng, percent yield
7% . The di- and nono-type nodified ﬂa%— %F pol ypepti des were subsequently
eluted in fractions of 420 m -throug m (yield 1.5 ng, percent yield
5% and 500 pd_through 530 nd (vield 1. 5 ng percent yield 534—It was
verified by RO SDSSpabestatiliy dmmﬂtzg@hewbﬂzmwmmF@& ﬁht i n Jt he
nono-type polypepir dg, gge nolecyl e OfReQﬁﬁl%ﬂ%m med%k&v&lé ycol| derivative
car boxyl ic afid had bee bound t ¢ et Y&-ES—two—pl ecul es in
t he di- t ype| pol ypeptide and thrge Sdrecyl ed dPh hez‘{aﬁ- yi&¥o! lypept i de.
The purity o ﬁ@@gppol ypeptlde w4qs nes I Ss ddan|90% 25| EXAMPUE 6 :
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substituted wiNoles50 niM phosphate buffer cont ai ni ng 1 M sodiumchloride (pH
7.2) mwsing t hd) 88 nastsibw whight oEPEGTE Parkhy weight i h&68Git | on cont ai ni ng 200 [err]
of the desired howfisty weighcf RESer eary by pejotiteof 0BESE ubj ect ed to 1 yophilization.
The Iyophilization was carried out by inoculating the hG CSF sol ution into
glass vials, freezing the vials 35 at -50 [err] Cor less for 2 hours,
drying gkamRl@q err] C at a vacuum degree of 100 niforr for 24 hours and

furt f8r Tdrying at 20 [err] C at a vacuum degree of 80 nmforr for 24 hours.
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| yophilized in the sane manner as above. Each lyophilization product was
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above- dévsehilizsien| Pragiichwrs alloed to fand pt &7 G fgs 74 ojrppulis a5y ghown in esi dual
activity nmeans relative activity to &rh?e\ﬁamv' ty before Iyophilization and
defined as the follow ng equati on. Act ty after storage at tinmed

i nterggal s Resi dual activity (04 =

x 100 Activity b for Stordge stablhty ofchemlcally modified hG-CSF (37 * C, 7 days) :
| yophilization 5 EP O 3 3 BI Tabl e 2§ $.06a0&4 ity of
| yophilized chem ' -y —raai— ég éé‘ SSH—e+—5 i ) Sanpl e
Resi dual activity ( YHG-GEF garivaie i nt er val s 6 hrs 18%day 2 days 7
days #G CSF hG-CSF derivative with PEG 1638 26. o4 2 2
hG CSF with PEG' ——53 %40 6 <1l 10
hG-CSF derivative with PEG 2 . 88 _
\_ Chemically modified hG-CSF derivative 100
40 Notes

1) 2.5 parts by weight of PEG per part by weight of hG-CSF
2) 5 parts by weight of PEG per part by weight of hG-CSF

REFERENCE EXAMPLE 1

Production of 2,4-bis(O-methoxypolyethylene glycol)-6-chloro-s-triazine

in 100 m2 of dry toluene containing 10 g of anhydrous sodium carbonate was dissolved 20 g of
monomethoxypolyethylene glycol having an average molecular, weight of 4000 (Nippon Oil and Fats) and
the solution was heated at 110°C for 30 minutes. Then, 500 mg of cyanuric chloride was added and the
mixture was heated at 110°C for 24 hours. The reaction residue was filtered off, followed by addition of 300
‘m2 of petroleum ether to cause precipitation. The precipitate was washed with several portions of petroleum
ether to recover 10 g of 2,4 bis(O-methoxypolyethylene glycol)-6-chloro-s-triazine (yield 50%).
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hG CSF wi t h PEG 2) 48 33 21 13

Chem cally nodified hG CSF - 102 57 35 25 Not es
15 1) 2.5 parts by wei ghEP#®33pA3Bdr part by weight of hGCSF 2) 5
parts by weight of PEG per part by weight of hG CSF EXAVPLE 7 20
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0 335 422 3cdmthin Jovelmertibhod RECBF QbrivaiG WERLMASY B LRI (SrBared
glycol s nglié%b’l ing\roy/ &l rBQ&bﬁE@ﬁd, Bg '3t fhRst@tabY 5 § of NaCl drfd 13 of Glucdab indir ¥ oftwiteb SiaE
wer e addestjudfihgGhd boldtiom e pid 7loywit eNbOHy ait $7d Crn BTRIURO X YeRRL Yertishy biahie cOHtubChds
havi ng aninevreadto N0Y M WF MCGVRbdIA (0P DONQHEOM0BMR SFaHaPO 0.5%N6t Nacy 0%Pe of
SUCCI ni C casdmyislr acilis, Bl df MySOIL Aidd g/mB of vitdhinBiesH 2P) cbhidinihg 23 J.g/fot fobtryplopheadur s .
The t obueand 50a8g/oit Sdf i dnipietlinodntl incubated etedhrCetdr Brie S houes. dhetedftae 10 agyrollief BaS

t hor oughl indadeatrylisi ddidz ¢hereingfien defertadotn wibfly38s 1AA),04 tryptodingd dndecec hwasr added ard tehi s
was addedinadaionivapéontinugd for an/dddiieriaperiochof e 42 hqurse Thepriesulting oviture Tae contrifuged att at e
was recr y8009Irpm e 0 iminytes i banestetheocelis whjeh wase them yashed withy 3010M (NaGH30rmaM Trs-Hel =
1:3) to rlfeneH 78) Theweshed ollsowr susoaecdhin 39 ek phie sareajbuffer solution as above and

nonomefh 0*’9199?%’@'[*?” giﬂ'gpt'gp ﬁgmsqn Sonic Power Company's Sonifier, Cell Disruptor 200, output contro}
2)"(10 minutes).” The disrupted cell suspension was centrifuged at 9,000 rpm for 30 minutes to collect the

cellular residue. From this cellular residue, the hG-CSF derivative was extracted, purified, solubilized and
reconstituted by the method of Marston et al. [F.A.O. Marston et al.: Bio/Technology 2, 800 (1984)].

40 REFERENCE EXAMPLE 4

Production of N-hydroxysuccinimide ester (IVb) of 2,4-bis (o-methoxypolyethylene glycol)-6-(3-carbox-
ypropylamino)-s-triazine (IVa)

45 The chloride-compound obtained in Reference Example 1 (500 mg) was dissolved in 9 m{ of
anhydrous tetrahydrofuran. This solution was added to 1 m! of anhydrous dimethylamide containing 10 mg
of y-amino butyric acid and 28 Wl of tristhylamine and the resulting mixture was stired at room
temperature for 16 hours. After drying the mixture under reduced pressure, 30 mt of methylense chioride
and 15 m2 of 10 mM phophate buffer (pH 10) were added thereto for partition.

50 The upper layer was adjusted to pH 1 with 2N HCI and 30 m$ of methylene chloride was added thereto
for the second partition. The lower layer was fractionated, dryed with anhydrous sodium sulfate and
subjected to filtration. The filtrate was concentrated under reduced pressure to obtain 150 mg of the
carboxylic acid (IVa) (percent yield 30%). The thus-obtained carboxylic acid (IVa) (150 mg) and N-
hydroxysuccinimide (3 mg) were solubilized in 1 mt of dry methylene chloride, followed by addition of 6

55 mg of DCC with ice-cooling. The mixture was then stirred at room temperature for 12 hours. The byproduct
DCU was filtered off and ethyl ether was added to the filtrate to cause precipitation. The thus-formed
precipitate was collected by filtration and dryed under reduced pressure o obtain 100 mg of the desired
ester (IVb) (percent yield 67%).
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Thi's succinyl ated product (3.3 g) and 100 ng of N-hydroxysuccinim de were
solubilized in 5 m of dry nethylene chloride, followed by addition of 200
mg of dicycl ohexyl carbodiini de (EREP3HA2IBI ce-cooling. The nmixture was then
stirred at roomtenperature for 20 hours. The byproduct dicycl ohexyl urea
(DY) wal%E{.lE%@g‘l%dl off and ethyl ether was added to the filtrate to cause
preci pit resulting precipitate was 15 recrystallized from

nmet hyl e I r yield
729 of ghecte SBBIE SrShols et o KPSOd ooy il el ALY mameghel Y €
REFERENCE MPLE 3 20 A hG CSF derivative correspondl ng to the am no
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pr ol i ne activitparei NAS6edl giowth BeMidtifadtivity [[Prédéediigs lohie Slxtoha IABRIom ) of Stiohéds@Nthd 7 Was
pr epamwe siay821 6887 (1085)]@iiha ghgdricathereedified hELSH derivative @ thclesidudBiuidlWbres dssaybd. The

( Escher ireshitscarecshown BQRIO28, FERM BP-1 479) carrying a plasm d pCf BD28 25
containing a DNA coding for the above-nenti oned hG CSF derivative was
cultured in LG Medium (prepared by difedotving 10 g of Bactotryptone, 5 g of
yeast extract, ' 5 g of NaCl and 1 g of glucose in 1 1 of water and adj usting
the sBlutfon to pH 7gfnpd th NaOH) ht S&Z{f,@gd‘t,],, om:shs ,lggwgéga,m vty 1]
portion of this culture was inocul pt@gl Vm@ﬁrete, PP F Medi um (0 6% of
[err] O.3% 6 ; Yof - TasamoacT oS ivtof—ferr | of
vitanin [ ¢ BTG | t“’9\ containing b5 [t0* of {rypt nnhamo and 50][err]
of anpici Idhanlaaldmoaﬂndb'@t-(mfdaﬁva%[ brr] Ga2has 4 {o 8 hoursee%hereafter, 10
[ér’r]of [err] TndolTeacrylTc acrd (nerernaiter referred to prierly a IAA),

a trypt Ophlf"ig e@an"ﬁog th )—ﬁﬁﬁe ﬁgﬁﬁﬁaﬂmjc ﬁal % ?JH(P& vaﬁ@r}gtﬁunéﬁe&Ffa%v
addi 1 0ghnsdiFbhdho mér Q1 8- G i 1 ol wa,ea&muﬁ ged
at 8, 00QsP8n NiEeo d6hs Whith'4r8 RnoWwh td WRbW B Ibfe n&edt GrowthD Were en was
with 230 mM NaCl -30 nmM Tris-HCl buffer (p 7.5). The vvashed ceIIs wer e

suspendgdst axApLel2 of the sanme buffer solution as above and 35 subjected to
soni ¢ disruption (Branson Sonic Power Conpany's Sonifier, Cell Disruptor
200, outLpukbcyeqpratiuibeytd))inctebingefiectt es) . The di srupted cel |l suspensi on was
centrifuged at 9,000 rpmfor 30 mnutes to collect the cellular residue.
Fromahi s Thelsemé ghemically chodified thGeCSTGIKCS$-usbdrin Test iEvanplea s wex subadénechislyadmint | ed,
sol ubi | iistesedl t9r@BHHegwess (Maleuned) dithertdnes oreanbed dey fok/iGraotsecutivd days.. THeFblodd @as

Mar st on sampled at imgy istemale larhihe yhitesbloog Gells (WBGKIN [peripheral FfiioE MBIICBUrERIJATNRL Bsults

Pr oduct iaereheym inTablafr sirgle edminisiiatanrad dahled (rgregipd adgfinigiratipn)yj s

(o- net hoxypol yet hyl ene gl ycol )-6-(3-carbox- ypropyl am no)-s-triazine (IVa)
45 % The chl ori de- conpound obt ai ned®}'$d Ref er ence Exanple 1 (500 ng) was
di ssolved_in 9 nm of anhydrous tetrabvdrofuran. This solution was added to
1 m of fnhydrous di neuhwﬁmnodeeaw&waﬁmsmleh&mﬁguauén@e;r] ani no butyiic
acid and err y ang rn AV oy s . ST red at
room fenperature f%r P 6 hour s. E/s;:rg:sg{yl %ﬁc '%"?ligg(' Eﬁ G2 s MRiYc e g
pressure| 30 m of nethyl ene chlfo de dre—15 "{ h M phophat
buffer (pH_10) were added therefo for pgarti |§)n d§p<=r 72ajer was
adj ust ed|Hacgptdedvatiet N 2N HCl andl 3Qon! [ofs 4ThisblY z@é\éﬁ@éﬁ Qédﬁ?zd{!af;ﬁd?&'f‘d
thereto [chemicilp md@ifisdi-CoF deivalival]- b€ ||oswar |76 6o A 6o 4 [188E 1 AR egss r yed

wi t h @nhydroos—sodrumrsutateard—subyected to—Frttrattom— Tthe—f++trat e was
concentr )

under. red essure to obt ain 150 ng of the carboxylic acid
(1Va) (pel & °w§?hﬁst %g gF'ﬁ)‘ﬁtE hed carboxylic acid (IVa) (150 nm)
and N- h din 1l of dry nethylene
chloride, followed by addition of 6 55 ng of DCC with ice- coollng The

m xt e was then stirred at roomtenperature for 12 hours. The byproduct
DCU was filtered off and ethyl ether was added to the filtrate to cause
preci pitation. The thus-formed precipitate was collected by filtration and
dryed under reduced pressure to obtain 100 ng of the desired ester (IVh)
(percsgnt yield 679 . 11
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EP 0 335 423 Bl TEST EXAMPLE 1 Specific activity and nouse | eukem a cell
NFS60 growth promoting activity of the chemically nodified hG CSF (I11) 5
In the same manner as Exanple 3,

ERQ 33842FP1deri vati ve was reacted with the

active ester and the unreacted active ester and its deconposition product
were renoved using an ultrafiltration
t he internal

menbr ane as above,
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C odal
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2 Leukocytle eeyte—Rereasthrg—etect
nodi fi ed hMESF (1 ||2§£S used in Test Exa Ie 1 was subcut aneously adm n-

i stered toa)@wamew ﬁ’&ﬁ@"'@'"‘“&%?""@“'i‘ g once or once a day for 6
consecut i véF udont#i9el At timed intervals and the white

bl ood cells (V\BC) I n peri pheral bl ood were counted. The results are shown
in Table 5 (mssingtd simirdktration Siherasise oNVBA peaking ket 8 hour rafiqy adnipidirationmnivers Sbseaed dut) .
35~ 20 whereas the count declined thereafter to normal in 48 hours affes ladirainiStralidnain therpasecas thedG-GSF \\BC
aft er si nddrieatieclrai significantinopease & WBEC @sngill ewbserved even after 48 hows dpydheatase of WRC (%
of nor nal chewisally sofifi@] fbESFsdariyativang 40

([err]/ nousd repeated administration, parpq\n?aéy \;ra|the lqy qosq_ group,5the chemically jmodifiey hG-CSF, g

72 hG @quj@hyq,ﬁnpwqﬂea significant leukocyte increasing effgetascompat;asl with the hG-CSF slerdvativeq g5 7
200.1 125 5_110.0 Chemically nodified hG CSF derivative 10 81.1 179.2
259.9 169TEET LB§7 4+ 06.5 45 Not es a) The sanme wei ght as hG CSF

protein V\@,s admi ni stered. **)P<0. 01 (Student's t- test) 50 55 12
ime course of plasma corcentration

ow G:,&:SM+

% The chemically modified hG-CSF derivative as used in Test Example 1 was subcutaneously admin-

istered to C3H/He mice (male, n=3) either once or once a day for 8 consecutive days. The blood was
sampled at timed intervals and the plasma concentration of G-CSF was determined. The results are set
forth in Table 7 (single administration) and Table 8 (repeated administration). In some experiments, a single

35 dose of the same chemically modified hG-CSF derivative was intravenously administered (Table 9).

Table 7
" Single administration (s.c.)
‘ “ Sample Dosage @ Plasma concentration (Units/m? 2 plasma, x
(wg/mouse/day) 10*) Blood sampling interval
15 | 30 | 1thr | 8hr |75hr| 15 | 24
min | min hr | hr
“  |hG-CSF derivative 10 248.3|772.7|2744.5| 214.0| 163.3|49.7] 6.2
Chemically modified hG-CSF derivative 10 208| 44.6| 208.3|1709.0]1146.7|89.6|21.6
Notes
a) The same weight as G-CSF protein was administrered.
80 b) Calculated from NFS 60 cell growth promoting acitivity (Half max = 50 U).
55
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EP 0 335 423 Bl Table 6 The time course of VWBC i n 6-day repeated
admnistration (s.c.).5 npl e Dosage[err])
VBC (% of normal control) Bl ood Eé’aﬁrﬁﬁ‘??éﬁ‘err]/nouse / day)
interval (Day) 1 2 3 4 15 6 hG CSF derivative
1 79.3 95.5 85.1 91.2 7?@:&98116 8 10 Chem cal ly nodified

4

hG CSF derivative 1 131. 1** 148, 7*** 125.9* 124.4* 143.4
hG CSF dpivative 2215 289. 3
273.0 28@.0 Chenmically nodifi e'ﬁppmplnﬁt‘?ﬂpwﬁtci)ve 10 120.9 181.3
171.55 2[f3.1 355. &agdid- 3 15 NPt @3 a)Tlemomt@fgnm%,@,ﬁ @%ﬁs,ﬁy etlei n
was: admi i stered. ) P<0. 05, **) |iRgiolddisar]'") focfbib ariihgideRal Gmh - Teqt) 20
In single admnistration, incregase in WBG—egkrmg Srhours—aftrer

admini stfation were observed but whereas It P lcdlin (?pr i ded therleatt

nor mal ime@SFhwm&eafter adni ni gt r attoon i |INTidjle35aa$ 692X | 9158 |E8.€3756.4
deriwatiy a significant increpse in WBG w8 sRi2l INGbsee)vgd evgdn af tjer 48
hours i nf& AT Ty podrt] g b i i | gpeat ed
adm ni st} %lﬁca%ﬁs%{r?.}dlhgrﬁas vag the ' ow o‘ogﬁ; g:%’a)'é;-,t véﬁge ' I 32%: dified
hG CSF d SHew e-art— B S+ e+

conpar edﬂrﬂiﬂéﬁt t h; F}C;C“é‘l; aeF; \t;lalt | ;/‘éu L25I '\II'E%“IJ'WEXZ\I\/PLE 5 Ti me course 81:
pl asrf cGhTesePeveighhasgrCSF protein wag arsyinistased: y modified hG CSF derivative as
used in gﬁ%‘feﬁkeﬁ%ﬁﬁjs@ag%?%@a@ﬁﬂc‘m’ &tk adrainisiation Lpwer rqvg plasma foRcsntieiydlie i ce
o 24hrg

s 'I?te ce, or ra%ﬁ]aﬁp%g%m@g%ﬁ Eigcutive days. The bl ood

&P o htration of G CSF was
adm ni stered (Table 9).

r to

oo

are set forth in Table 7 (S|ngle adm ni stratlon)

Table 7 Single admnistration (s.c.) 40

Sanpl e Dosage a) concentration (Units/[err] b)
pl asmg, x ([err]/nouse/day) [err] Blood sanpling interval 15 30
1 hr 5 hr 7.5 hr 15 24 mm I’T'.Siﬁgleadministraﬂon(w) hr hr hG CSF-
deri vatifve I T a 2P TT2 wtion (OrT Z .3
49.7 6.2 chemi caffP%rodifi ed h%%ﬁgsgﬁé uat?s%“’m;f':" E‘Z pasli"f’ts 208. 3
1709.0 14148.7 89.6 21.6 Notes a e sar’ée Wel a{ Nalt's Was
admi restlrered. b) Calcul ated frpm NFS 60 pii ] gﬂb 30 pf ohtt i n’ghra |5thrv ty
(Half mgx = 50 U). 55 13 min | min

hG-CSF derivative 10 1307 | 1356 | 901 | 631.3 | 563 | 355.8

Chemically modified hG-CSF derivative 10 6883 | 6181 | 4320 | 3332 1621 | 805.6

35  Notes

a) The same weight as G-CSF protem was administered.

b) calculated from NFS 60 cell growth promoting activity (Half max = 50 U).
(N

In the case of single subcutaneous administration, whereas the plasma concentration of the hG-CSF
deviative reached a peak at 1 hour and declined rapidly thereafter, that of the chemically modified hG-CSF
derivative showed a gradual increase in 5 to 7 hours after administration and maintained a comparatively
high level even after 24 hours (Table 7). On the other hand, in repeated subcutaneous administration, the
hG-CSF derivative showed a higher plasma concentration at 1 hour after administration but a lower level at-
24 hours and was no longer detected on day 3. In contrast, the chemically modified hG-CSF derivative was
detectable even at 24 hours and its concentration was higher than that of the hG-CSF derivative.

In intravenous administration, the chemically modified hG-CSF administration, the chemically modified
hG-CSF derivative gave significantly higher plasma concentrations as shown in Table 9.

TEST EXAMPLE 4

50
Specific activity and mouse leukemia cell NFS60 growth promoting activity of the chemically modified hG-
- GSF derivative (lll)

(1) The chemically modified hG-CSG (lll) obtained in Example 2 was assayed in the same manner as in

% Test Example 1. The results are shown in Table 10.
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EP 0 335 423 Bl Table 8 Repeated admnistration (s.c.) 5

Sanmpl e : Dosage [err] Plasma concentration [err] (Units/m
[err] plasma, x ([err]/nouse/day) EP 0335428 B1B| ood sanpling interval (Day) O
1 2 3 4 ~ 5 hG CSF derivative 10
NT.d) 1354.9 692.7 915.3 768.8 7561. E

4.8 2.2 NT. -e) Chemcally rTDdIfIgH & CSF derivative 1 0 NT.
922 3769 _2_35 9 5’2 7 EQ Q 1/1 ’) 11 ] NI A 7 2.2 2_ 2 Not es 15

a) The sane| wei ghfample G- CSH §PQ¢tflea¢thlM@Itawrnmh"9t e INESB0 dnowth_jiypragting amwitypll asma
concentg at i onma,;d,ﬁl,dhécgf:t er adm ni s{dba,;l on Lower row. plgpp concentrfation

ot

at\,24 hr af ot —statHon \..} eat-et-ated—fFrotht

NFS—66—etH—gr-owth—
pronot i ng acféE\‘FﬁF%") ‘I’WP‘?TEX = 50 U)5 (9')% NT. (not| tested) 8% e) - bef ow

detection | ti@FZS Single adf®if stration (i.v. e

Dosage [err é'HX %andent gm‘ e alalefhl ts/m H) (nl am)’m 210 %

([ err] harouse/ day) [err] Bl ood sarrpl ing i nterval 30

3 nmn 10 (3D adiitomrthe chenfically nodified MECSA$ (I &dCHY distginedatni Bx@amples 4 and 5,
10 1 3espectitety; ere agRged as @3ve. The re5@tg are3H&wndn Tikderiical |y nodi fi ed hG CSF
derivative 10 6883 6181 4320 3332 1621 905.6 35 Not es a)

The sanme wei ght as G CSF protein was dabie il stered. b) calculated from NFS
60 cel ™ growth pronoting activity (Half max = 50 U). In the case of single
subcut aneous adni sanfglg at i ory, sw&m&eaﬁ.tyt(btﬂxmr&p?&m C MREEU Hrdv promoting adulhg NG CSF

devi ati ve rfEgch at—tT—hour—gg,dectTedrapr oty thereafter—that of
the cheni c ﬁ ?’fﬂ'ﬂ&h gs% hGlcsE dpnﬂ’g ve showed a gradu2®®ncrease iph 5 to

hourgo af t phG-68R{nimene-gpe dn and maieows ned a cgnpar ati vedeywdai gh | eve] even
a\r‘f/er 4 houh@-CBRdDdEty®) . (n the ot 88”2 %and, in |repeated B ut aneous
admi ni st r atj b@rCSE Alh thi@eCSF |[deri vati vid-79howed a hi gher pl a®®econcent rjati on

at 1 hour EG-bsﬁ@Wrﬂibh&- E,@tlon but ggglsayer [evell at 24 hoylgs,and was po

| onger det SP (IV) iy ,I n contrasb,se he chemijcal ly nod“fsi@d hG CSH

deri vabkg ve CORIVGA-§ dven at 2411tgwrs and ifts concen1t7r6a,t,| on was hi gher
than that o rrvatTve— T T travenours—aont st rat ot

chemcally nodified hG CSF adm nistration, the chemcally nodified hG CSF
derivativ i ficantly higher plasma concentrations as shown in
Tabl e 9. M%@EE 4 50 Specific activity and nouse |eukem a cell NFS60

gr owt hsgr chemcally nodified hG CSF derivative
(rer) (1) e éﬁ&é @Xren%é‘f’%ﬁega hG- CSG (111) obtained in Exanple 2 was

assayed in (i)hﬁne LRSRcAIR MoifiecPiG-CSF A1 DbtafmedixEmple 2 WS slikStdhdoSshPEdmimd ¥ ol N

Tabl e 10. BALB/c mice (male, n=3; control group, n=4) in an mount of 2.5 g per animal. The blood was sampled
at timed intervals and the WBC in peripheral blood were counted. The results are shown in Table 12.

35

Table 12
(N The time course of WBC in single administration (s.c.)

“ Sample : WBC (% of normal control) Blood sampling interval (hr.)
7 25 32 50 72
Unmodified hG-CSF 150 132 106 107 100
45 hG-CSF (lll) mono-type 161 109 T 134 86 101
hG-CSF (lll) di-type 174 166 176 113 )
hG-CSF (M) tri-type 161 130 152 133 82

(2) In the same manner as above, the chemically modified hG-CSFs (lli) and (IV) obtained in Examples 4

%0 and §, respectively, were assayed. The results are shown in Table 13.

55
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14 EP 0 335 423 Bl Table 10 Sanpl e | SpeC|f|c act|V|
pr ot ei p) NFS60 growth pronoting activity 5 Unm) | lltﬂi“ ‘l ﬁ

100 % 10049 CSF (I111) m)not

% 50. 8 %h&‘@%@(m) di -t ype - "25.8 %
35. 0/ %-hEe~ESF—HH—t+—type— ———— 4GP0 21.0
% 10 (R)_ln addition. Tw"?;mﬁpefawwmrma?ﬁﬁ@astmfds% (111) and (1

obtai ned in EsempRl es 4 pnd 5, wms@eatnbmaidémrwdadaaﬁpa@ﬁem gapove. The
resultpk are shown in Ta FJ7L bt ersLi 5—S e

acti vi RY; (lmLL/ ng. prote m NE ﬂJ‘l? Qwt prn i g mﬁou_u gy 1 ditli ed
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(1172 i nd-¥$Hu) di-type 188, 2 0. 120 200 117 _$4. 6154 G| CSF
(I )ttrHG-(tSQFp(ﬁl)tn-type 184. 7 PO 128 185 131 19. 0 §4hG CSF (1V)
nono- 681496 G5 irG—ESFC

di-t yp hG CSF (IV) mono—typezz 2 (ﬂr§3 183 233 41?46 % 25 104 'IG' CSE

( £ 1 hG-GSF(IV) di-type 120 gof 156 212 169 |7 6" njs
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nodi fied hG CSF (11 I) obtai ned in Exanple 2 was subcut aneousl y adm ni st ered

t o BALB/ Thusritiechemicelly, medified BG-GSErend chemjeally) modified-hG4GSF derivativesoad iiiis nbenfiors [err ]

per amiodede, anT prhatded (reripbars! {sukagyte dgrailocyte)aincredsing $ffeat twith \impbrovedngtabilitye aBC i n
erj, pirsidancepinsoi the bisod Gothtas csuchyiven be Jiged advantegeeustywin dlivical sediginasp e.g7 bl e 12

The t ilaykocyls growth Regmaliprragent si ngl e adni ni stration (s.c.) Sanple

V\BC (%(?f -normal control) BI ood sanpling interval (hr.) 7 25

32 lalms 5 nmodipfied 1 F 0 132

106 Clalms for tlﬁ)i?uowlng COntrac_uLm) t toe Ctlgﬁ_ic?fl,l CH I'lhbh bU,t]l@.ng 161

iggs 1. A modi e];P %lypeptide havin an granulocyte 1 hG {LG- %bF) w compns 1 6 1
i &ﬁpﬁde having hG- activity with at Ie rL s-S dstitu rou

ing a p
130 of the f 3 rranner abov

la . .
the chemvcally I’aYDdI_erd hG CSFs (I11) and (IV) obta| ned I n Exanpl es 4 and
S5, respegldoéhlot, yieke agsayed. The results are shown in Table 13. 55 15
30

wherein R, is an alkyl or alkanoyl group; n is an optionally variable posmve integer; Xis O, NH or S;
Rz iIs

35

e
. | ’{»—4

[where Rs is OH, Cl, O-(CH2CH20),-R1, where Ry and n are as defined above, Y may not be present or
represents Z-(CH2),CO, where Z is O, S or NH and p is an optionally variable positive integerl, or (CO)-
m-(CHz2)1 CO, where m is 0 or 1; | is an optionally variable positive integer.

2. The modified polypeptide of claim 1, wherein Rs is a Ci-1g alkyl or alkanoyl group.

50 3. The modified polypeptide of claim 1, wherein n is a positive integer of not more than 500.

4. The modified polypeptide of claim 1, wherein | is a positive integer of not more than 100.

5. The modified polypeptide of claim 1, wherein the group of formula (I) has a molecular weight of not

more than 30,000.
65 .

6. A pharmaceutical composition comprising the modified polypeptide of anyone of claims 1 to 5,
optionally in combination with a pharmaceutically acceptable carrier.
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Tabl e 13

al kanoyl

a

mis 0 dfalms |

C LM

S The time course of WBC in

single admnistration (s.c.) 5 I VBC (% of
nornmal control) Blood sanpling |Eﬁ%?%423($|1r 25 32

50 72 Unnodi fi ed hG CSF 143 131 140

104 118 10 hG CSF:(111) rr‘%q type 61 152

143 108 137 hG CSF -ﬁ ? di -type 163 120
200 117 120-hG 28
185 131 Thej e dewsCSWRQ iw;insh)mumgwg@n (s.c) 153 183
1233 1245ample 104 hGV@F(%(olf mrmg'cbr{trﬁyﬁlood sampling #ftbrval (hr.) 156
2]\2, 169 +H0—45 G €Sk ) —trry1type 122

154 168 207 86 Thus, 3fhe thenP®allly moffifidd

hG CSF ahdurbaiiedxd-¢gF nody f i asB hG|CSFigeri yatimMes of thos inventiteon groduce
an enhang frer IEUK (Or gnut oyt e, T TIC eas g ejlv-r'erqg—mh

| npr omed %nggiii ¥P°20 %’yderce o fn t 4% bl pod 4 bé] as §7h, can be
used adv n cl di cigies, |e. aleu yte gr h

pr Ormtl ne annnf | S f" a| e F St hlf\l-,\é&f C! ] n\ugTr\8§ f‘n O bgfu q : AT

BE, CH, DE'G'W(W(BBOHQ'WPS Ly, LE? NY, SE25 1. A3%odi {1 ed2bol ypept!Pte Havi ng
human gr b - %dw%ny st i 120 at | ng 1%¥ct of (MR¥2CSF) adb¥vitly cdtbriq- ing
a pol ¥pept "HESH A penc ask dedi vilty W4 h at 1¥8st bne 2fi nol gr d# t Her eof
substituted with a group of the forrmula [err] wherein [err] is an al kyl or

gThasi e Ehemiallymdiiied BGITISF \and/ tiemidaityemduiified thGAOSFidaiivatip@s of tisiivetion NH or
S; R2 i prodbce an enhanced peripheral leukocyte (granulocyte) increasing effect with improved [2bility) and

[er r] [\Msmenr.e[tmrer in the biobd afd, ,as Gudhecan bdresed ddeantabeamsiyl im clivicel medicies,i exgda
represents [err] where Zis 0, S or

Yeukacyte igrowihipeomtiegsagent. or 45
NH and p is an optionally variable positive integer],
Is an optionally variable

pol ypeptGiales far the aliowing Copteacting States ; AT, BE,

30 35 The nodified
of not ror!

oy

gpﬂg

ositive inte

» [0y FR, GR} KTyhd

ﬁ .

etlde of claiml, whereinnis

ki

he group of formula (1) has a nol ecul ar wei ght of not 55
Fé phgrmaceuti cal conposition conprising the nodified
optionally in conmbination with a
oglad’rtfubq is ar;l-gpthpnall\F\BﬂQale;at%étw%%ﬁedgi1 XT@@ | NH Jr% The
adm ni stration
control) Blood sanpling int er vaI

to 5,

N—<

Beprigiradeo:

e Wl“f"f"éggﬁ

(hr)7

or (CO)-
2. The nodified
NbiS€anoyl group.

e

[err]

wher e

ositive i nt eger

25

BPs- |
R £

IS

[where Rs is OH, Cl, O-(CH2CH20),-R1, where R: and n are as defined above, Y may not be present or

a positive ?ﬁférgg tdghayigh
claim1l,
nore than
pol yp®pt i dﬁQo?ﬂocmg.%(e of Ylains 1
phar naceut
time cours‘hﬂ(&ﬁa‘%J %g'fﬂm &Q‘kﬁn
VBC ( % of nor rral
32 50 72
“

40

45

50

55

represents Z-(CH2),CO, where Z is O, S or NH and p is an optionally variable positive integer], or (CO)-
m~(CHz2)1 CO, where m is 0 or 1; | is an optionally variable positive integer.

more than 30,000.

optionally in combination with a pharmaceutically acceptable carrier.
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The modified polypeptide of claim 1, wherein Ry is a Ci-1a alkyl or alkanoyl group.

The modified polypeptide of claim 1, wherein n is a positive integer of not more than 500.

The modified polypeptide of claim 1, wherein | is a positive integer of not more than 100.

The modified polypeptide of claim 1, wherein the group of formula (I) has a molecular weight of not

A pharmaceutical composition comprising the modified polypeptide of anyone of claims 1 to 5,



18 NG CSF (1) mono-type 61 gsa lﬂllllllll“lﬁ“lllllﬂélll

137 10 hG CSF (111) di-type EPO385423B1

117 120 hG CSF (I11) tri-type 184 128

i“;’}l 7. Th%‘%%{rrﬁz%& jm;\v{}m%\ c{l‘ ga/amy &) containing }'rfomodlfled polype%lgig of anyone of clarﬂrfg
169 AG CSF (1V) trl-type 122 154

168 t I n
chentca 15 B Ve i T ot gL e o

ephanced peripheral |eukocyte .(granul ocyte) increasing effect with inproved
stability and residence tinme in the bloo and as such, can be used

advant ageously in clinical nedici neg,_%o , a leukocyte growth pronoting
agent. Clains Clains for the followng\€ontracting States: AT, BE, CH, DE,
FR GBn|T, LI, LBy~K2CH2EHZ)n1X —A{odi N ed pol ypeptide havi ng(rmman

granul ocyte colony stinulating fact :((1(} CSF) activity conpris- ing a

pol ypepti de having hG CSF activity vvrth g | east one ami no group thereof
substituted vvrth a group of the formula [err] wherein [err] is an

al kyl or al kanoyl group; n is an optionally variable positive integer; Xis
0, N\H& S; Tgplp 11rgx:;5d Rs are as defined hereinbefore;or condensation of hG-CSF with a carboxylic acid

Rg 40 [err] err] is OH d, O[err]mhere\&qerr] and n are as defrged
Zis 0, S NH
?sogﬁ opt i o*‘&?(%" gg’r)'l)ég“l%gﬂéi'fg ?é@greﬂﬁgézr][er(r)]r (C((?);e [elr?] V\/nerce)r-m i sag olro

L oot 2 SRRSO O R M T30 i B 1,

50 3. The nodified poI ypeptide of claim1, wherein n is a positive integer
of not nore than 500. 4. The nodified pohgpepti de of claim1, wherein |l is
a positive integer of not nore thanul The nodified pol ypeptide of
claimid wherein tﬂée(w 2; (\ has a nol ecul ar wei ght- of not 55
nmore t han 30, 000. ar Eeut osition conprising tK&Viodi fi ed
pol ypepti de of anyone of clains 1 t(N optionally in conmbination with a
pharmaceutically acceptable carrier. 16 z-(Eﬁzs) Gty 423 Bl

C L M S * 7. The pharnaceuti cal corrposr tion of claim®6

contai mng the nodified polypeptide of anyone of clainms 1 to 5 in

| yophi | i zed whereimR1.a, Z,AC B esisare #-‘mefi'pﬂdélpfahbemgea chemcally nodified hG CSF
according to anyone of clains 1 to 5, 5 npri si nchondensati on of

hG CSF w $h The psicpsgeacserding tgnglaim @1 Egmqqgngl@ondensatlon of hG-C$fomith o egrhopylic acid
represented by formula (V)

35
R)-{OCH2CHz)n-X
. 7
- N N\)—z-(cnz)Pcoon (v)
R1-(OCH2CH2) n~-X
45 wherein R, n and X are as defined above, Z is O, S or NH and p is an optionally variable positive

integer.

10. The process according to claim 8 or 9, characterized in that the halide or active carboxylic acid

compound is added to the polypeptide in a proportion (mole ratio) of 2 to 100 times the amount of .

50 amino groups present in the polypeptide molecule and the mixture is allowed to react at a temperature

of 4 to 37°C, preferably 4 to 10°C, and at pH 7 to 10 for 1 hour to 2 days, preferably 1 to 24 hours,
whereby the desired chemically modified hG-CSF is produced.

11. The use of at least one modified polypeptide of claims 1 to 5 for preparing a pharmaceutical
55 ~ composition showing leukocyte growth promoting activity.
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15 wherein[err], n, X and R3 are as defined hereinbefore;or—
condensatl on of hG CSF wi th a carboxylic acid of fornmu o“m

wherein e[rr], n, X, mand | ar &P ®d her ei nbef m lm"mmh”"l
carboxylic acid of formula (1V) R3 25 [err] ¢

I 3 [ , ) d def d
gter%i ngﬂb‘%‘% y%ﬁﬁﬁ%&'&é@"ﬁ sé%?d Eget (r)] c?gi mIOSjElr goﬁgri gi Ingecondensati on

of hG C§F pr Easg forap rﬁfféth)o |cfes gi:lunb% Jr%e é"‘ccﬁo st?’rﬁulit ?al:tol‘lo
[err] [err @ actnvut ﬁlJ 5 ESF aGivilehithn&d ea% BeEamiko brdud

or NH andt Mp, p05| tive 1nteger. 10. The pr ocess
agcordi ng to c al m ; characterl zed in that the halide or active

car ‘boxyl i CR@gqu(ﬁ.g;m%md s added to the pol ypeptide in a proportion (nole
ratio) of 2 to 100 tines the anount of 50 am no groups present in the

pol ypept i Ogherdin FEG8 ArEalkgNst alikiiRyl Group;WiCar dptichallyorsabletpositve ntdgeraX iscO, tNgp&r at ur e
of 4 40 37RGs preferably 4 to 10 [err] C and at pH 7 to 10 for 1 hour to 2

days, preferably 1 to 24 hours, whereby the desired chenically nodified
hG CSF is produced. 11. The use of at IeasBaone nodi fi ed pol ypepti de of
claims 1 to 5 for preparing a pharnac al 55 conposition show ng

| eukocyte growth pronoting activity. 37 wWe oL M S dainms for the
foll o®i ng Contracting State: ES 1. process for preparing a nodified

pol ypepti de havi ng human granul ocyte @®FeQy stinul ating factor (hG CSF)
activity conprising a polypeptide having hgCSF activity wwth at | east one

am no group 5 t her eof substituted wth a group of the forrrula [err]
wherepn [ cp er by b ok gw el @
posi tzl'ove ' d Ha?:g(a? or and p is ot n mteger] 66)9
[err] is s o 8{5 ot?anéPra £ copifidy NOt
be present EenEa?iQﬁSﬁt% s[ 55 bir ula § or N an p |s an opt | ona |y
varlabep05|t|ve|nteger - err] vvhere mis 0 or 1; is an
optiogally variable positi ve | nt eger | ch process conprises condensatl on
of hG CSF with a halide of forrrulﬁ_(_;le 25[err]
Ry—(OCH2CE2) n x—(/ (11)
% C1

wherein Ri, n, X and Rs are as defmed hereinbefore; or condensation of hG-CSF with a carboxylic acid
of formula (llf)

35
R1 € OCH2CHz2),-X-(CO)m(CH2)1-COOH  (Ill)

wherein Ri, n, X, m and | are as defined hereinbefore; or with a carboxylic acid of formula (IV)

40
N
\
Ry—(OCH2CHz ) n=X —{/ (IV)
45 N —

2~ (CH2)pCOH

wherein R1, n, Z, X, Rs and p are as defined hereinbefore.

50
2. The process according to claim 1, comprising condensation of hG-CSF with a carboxylic acid

represented by formula (V)

65
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30 [err] wherein [err], n, X and [err] are as defined-hereinbefore; or
condensation of hGCSF with a carboxylic acid of forrmula (111) 35 [err]
wherein [err], n, X, mand | are EE%@P

carboxylic acid of formula (1V) 40 R3 [Sﬁé]@‘herei nbef O”"I"rm'm,'”]”ﬂ””m

*

V) 45 [err] wherein [err], n, Z X [err] and p are as deti rted ™

her ei nbefore. 50 2. esg according to claim1l, conprising
condensati on of hlé éﬁ?ﬁ\ﬁepﬁ?a% ylic acid represented by fornula (V) 55
18 EP O 335 423 Bl [err] _Nk r err] 10 . _wherein [err], n and X are
as defigned above, Z is 0, S or M\H and PATECBR g5AABnal |y vari abV@ positive
i Rt eger. 3. The process accordi pg=®d claim1 or 2, characterized in that
the halide or actgy | Lg“acid conpound is added to the pol ypeptide
in a proportion (%ﬁg@{&%%o 2 to 100 tines the anpbunt of is am no
groups present in the polypeptide nolecule and the m xture is allowed to
react ad a twhepierfat neaml Xfaredastdefied ablveZ &f @rSabd §H 4nd p isldn dptionelly V@rigbiedpositivepH 7
to 10 for likeger to 2 days, preferably 1 to 24 hours, whereby the desired
chem cally nodified hG CSF is produced. 4. The process of one of the clains
1 to 3, wherldp processrdcoardingato] efim]1 e &yqharagteriapdk iribat they haide o ives cartaicpacisc es s
of one of t |f@MRuAY j$sadded g the pojypaptide in & Proporiion {RAlp fatigeofi2nip B Himest the aoysh ple
e e e
positive i ntig ' # [5‘%(2?’9%67 ' ,
claims 1 to ,gre%tg?%ﬁsﬁedtﬁq%m'ﬁ?"w‘ﬁd' 0 %{°1“F3J'1has a ol ecul ar wei ght of
not more jhag ?r%%e%%gf'ongi)f the (l)s[r?rr{r\)s(r){:t%ssswlte?erin R R G-1a' B o %@@FCGUF | cal

conposi,ti on rocess | Se§ proviaing drfre p%'?ufpept i de .as

defined | | , i onal | v i ipat | Lhh a

phar naceut: ot Pieesgiroié BfBsind Plo s withie €83 e s Pk ol B 1
process CeNMhb pdSosPbANb BY thilkidimier ERCHiekdRfl P posRAPRtbLP offdt H&H Ak oo N anyone
of clains 1 to 7 in lyophilized form

25 7. The process of one of the claims 1 to 3, wherein the group of formula (I) has a molecular'weight of not
more than 30,000. '

8. A process for preparing a pharmacsutical composition which process comprises providing a modified
polypeptide as defined in anyone of claims 1 to 7, optionally in combination with a pharmaceutically
30 acceptable carrier.

9. The process of claim 8 which process comprises providing the modified polypeptide as defined in
anyone of claims 1 to 7 in lyophilized form.

35 Clalms for the following Contracting State : GR

1. A modified polypeptide having human granulocyte colony-stimulating factor (hnG-CSF) activity compris-
_ ing a polypeptide having hG-CSF activity with at least one amino group thereof substituted with a group
. of the formula

R14¢OCH2CH2 ) X-R2- (i)
wherein Ry is an alkyl or alkanoyl group; n is an optionally variable positive integer; X is O, NH or S;

Rz is

R3

n—

50 ' (/ N
N=
Y—
65 [where Rs is OH, Cl, O-(CH2CH20),-R1, where Ry and n are as defined above, Y may not be present or

represents Z-(CH2),CO, where Z is O, S or NH and p is an optionally variable positive integer], or (CO)-
m~(CH2)1CO, where m is 0 or 1; | is an optionally variable positive integer.
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35 Clainms for the followng Contracting State: GR 1. A rmdlfled pol ypeptide
havi ng hunman granul ocyte col ony, stimulating factor (hG CS’: wmmm
conpris- ing a polypeptide havi iR h335EB Bictivity with at MMI”H"’
group thereof substituted with a group of the formula 40 [err] “ wher & n
[err] |s an alk r al kano aII yariable positive
|nt eger )irhleé“°5'¥°dl‘@9'y8‘?p“d§‘Qfém]gwﬁﬁg'ﬁg‘% 0‘8 gﬁ IXm”"{‘vx/nere [err] is
er.r S ot be present
or repr &eh'f%“ %]TJJPP’}’ RiA%? epi? ng{ign %'s adp%F\\ng'qecP%P&Y@ "éo;l(e @%ﬁognal ly variable
posi| t%vﬁ RS ﬁ#lld po efﬁgpgf clng-r?{ %er%f"'gg p9§|t|v§ m@g&rofl;lotﬂore'tﬁanaao optional l'y

vari a | € posi |ve [ The nodi fied pol ypeptide
Of cl ai g] Lrhe iITiSA Bol)[p%?tfd]a ot Slaifh {, %éer ﬂek@(&upQﬁ fo?«hlh@-(lphﬂs aGfidMéiHar weight bfenot
modi fi ed pQby iaPSd,c0 claim1, wherein nis a positive integer of not
nore than 500. 5 4. The rmdlfled pol ypeptide of claim1, whereinl is a
POSi thpVe. | ApRERE fd? freParing Apharmbdvaticallédposiion Whieh prockisé cambrigas!| pygyigp iacteodiiibd cl ai m
1, wher ei npdlypeptigs asigefindd ih @nydaé af ddms Ihas 5.coptiamblydo cembinetiongiith 2ofhamaceutieafle t han
30, 000. 1Oaccéptable cariccess for preparing a pharmaceutical conposition which
process conprises providing a nodified pol ypeptide as defined in anyone of
cl ai ms . t TheSprocesst efcateinh [Bywhich neasatsi gemplissm Praviding dheTnedifind eelvreptidg) asyeied dipt abl e
carriter. T7anydieef grive s iptyorhilizecip®. whi ch process corrprl ses prow d| ng t he
nodi fi ed pol ypeptide as defined in 1 one of cl 5

| yophi | i8zefy Arespsh fop preparisg i gheeically, @%a’?qﬁ NG teaﬁ"Y%i“’n‘Boﬂar"i‘ 81 tﬂé- CSF
accor di ng tPH§iRgsqRdepsati I%P%sﬁwlﬂba lid &g condensation of hG CSF
with a halide of formula (11) 20

RS—J[e%”r] [err] 25 wherein [err], n, X &;d [err] are as defined
her ei nbef or e; or condensat I on of HETGSF with a carboxylic acid of fornula
(111) 30 [err] %B%C?i#% , mand | are as defined he(®ELpbefore; or
W th acarboxyl acl rrmlatsul) 35 R3 [err]
(IV) 5 c1
wherein Ri, n, X and Rs are as defined hersinbefore; or condensation of hG-CSF with a carboxylic acid
of formula (Iif)
80
R1 ¢ OCH2CHz2)y-X~(CO)n(CH2)1-COOH (1),
wherein Ry, n, X, m and | are as defined hereinbefore; or with a carboxylic acid of formula (IV)
35
N—< |
—x —{/
" Ry—(OCH2CH2) nX —( v
40 N —
2~ (CH2)pCO2H
wherein R1, n, Z, X, Rz and p are as defined hereinbefore.
45 _
9. The process according to claim 8, comprising condensation of hG-CSF with a carboxylic acid
represented by formula (V)
50 Ry~ (OCH2CH2) n"‘x>_
/ .
H—z-(cHz)pCO0H | (V)
)= -

85 R)-(OCH2CH2) n~X

wherein Ry, n and X are as defined above, Z is O, S or NH and p is an optionally variable positive

20



40 [ers] wherein [err], n, Z, X, [err] and p are as defined héreinbefore.

45 9. The process according to claim@8, conprising condﬁ" hG- CSF
with a carboxylic acid represent eBP§3364R3Bla (V) 50 I"l ﬂ”ﬂ H’I

[err] 55 [err] wherein [err], n and X are a$ de

is 0, S or I.\Inl,zl and p is an optionally variable p05|t|ve 20 EP 0 335 123
B1* int eger| " The process according to claim8 or 9, characterized in
that the ﬂﬁ'ThQ%ro%ssaa‘é&dr B bl & cﬂ&r oG RTROHAS el Rali é‘éjgﬁs‘cﬁﬁeocért&xlnc acid,

p0| ypEptI cblﬂpcﬁn Lﬁ'd n% 19 rall %Iu

am no gr oupsmmsgsoﬁsst prééantt mea oﬂa ul ﬁtu.%riéiaum% tmas&% Qtdm%e Owed
tQ react at ofia keSPE! prbidfably 2fto f0 0f19i’r ﬁfndﬁFﬁ dayé, preforadty F1028d%h oﬁ’rE pH

7 to 10 for wherBsihe ddeired Hiaisally %&ﬁearhetdsr.slpr&dac% hours, "whereby the desired
chenically nodified hG CSF is produced. 11. The use of at |east one

modi fi ed polTHpepd ioflat ®hstcdnai madifidd tpblyFeplider of pélaPLI 905 For [PrépaiiigCe Yhar@adeuticd
conposid i on cetgpsitiongshbvaingkieukgdyds guovaivpromgiting Baitityng act i vity. Patent anspr Uche
Pat ent ansprUche fU fol gende Vertragsataaten: AT, BE, CH DE, FR, GB, IT,
Li, LU, Neaterghsp@ichd. Modifiziertes Polypeptid mt Aktivitft von humanem
G anul ozyRaentagspdichefiis folgande ¥ertraghstratsak ASy BE, K- DECER,) GB, iy Llabé dthoSiei n

Pol ypeptid mt hG CSF- Aktivitat, wobei stens ei ne Am nosi uregruppe
davon M t 1-eiMedifiziedes Splupantit mit Akt mhmm& anujexytquoKolopipstimuliersndes tFaltey| |(E‘F

i st, worin RSP} wpfagsprpeimPolyppptid mitd1G-GfFkviGY U?bd'dﬁé'gét?'@mne Appinpgguregiupgeflavon
gegebenenf aI"P'ts""\?'a?’F%H?IdéhF°’ ®Rsi tiven, ganzzahligen Wert steht; X fU 0, NH

oder Sstehtn,fzﬁcf%“ |R330-'Nd 35 steht, [worin Ranr oH d,
O (CH2 20) g I’IQ‘I R1 und n di e oben angegebenen Bedeut un- gen
besi tzen gn U Z- (CH2) pCO steht, worin Z fOr 0, S oder NH steht

und p fUr elﬁngmeﬂf e&zﬂ]@ en positiven ganzzahl i gen Wert

steht J; oder rirldine ben :inal%ﬁls ;gaﬁ%hhd&nWet'tgfehto oder 1 steht; und |

far ei nen gedelsNAYdel S stenrar | abl en p05|t|ven ganzzahl i gen Vert steht. 40
25 Rz fUr

0 _<;= —&N
. ' N :__(

36
steht, [worin Rs flir OH, Cl, O-(CH2CH20),-R1 steht, worin R; und n die oben angegebenen Bedeutun-
gen besitzen, Y fehlt oder fir Z-(CHz),CO steht, worin Z flir O, S oder NH steht und p flir einen
- gegebenenfalls variablen, positiven, ganzzahligen Wert steht}; oder flir (CO)~(CH2)1 CO steht, worin m
S fur 0 oder 1 steht; und | fur einen gegebenentfalls variablen, positiven, ganzzahligen Wert steht.

2. Modifiziertes Polypeptid nach Anspruch 1, worin Ry flir eine C1 -18-Alkyl- oder -Alkanoylgruppe steht.

3. Modifiziertes Polypeptid nach Anspruch 1, worin n ftlr einen positiven, ganzzahligen Wert steht, der
nicht gréBer als 500 ist.

45
4. Modifiziertes Polypeptid nach Anspruch 1, worin | fiir einen positiven, ganzzahligen Wert steht, der
nicht gréBer als 100 ist,
6. Modifiziertes Polypeptid nach Anspruch 1, worin die Gruppe der Formel (l) ein Molekulargewiéht von
50 nicht mehr als 30000 besitzt.

6. Pharmazeutisches Mittel, umfassend ein modifiziertes Polypeptid gem#B einem der Ansprliche 1 bis 5,
gegebenenfalls in Kombination mit einem pharmazeutisch akzeptablen Tr&ger

56 7. Pharmazeutisches Mittel nach Anspruch 6, enthaltend das modifizierte Polypeptid gem#B einem der
Anspriiche 1 bis § in lyophilisierter Form.
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2. AINEd:flz:jertes Pol ypepti d nach Anspruch 1, worin Rl fU eine C1 -1

S- y oder - Al kanoyl gruppe steht 3. I\/bd|f|2| ertes Pol

Anspruch 1, vvor! nnfU einen p&® WBdanzzahl i gen V\érnmmm“"“ﬂm””mt
groBer als 500 ist. 45 4. I\/bdilel ertes Pol ypepti d nach Anspruch- 1" wdrif |

f U einen 05| tivepn, nzz,ahl h g £H &m“ Jols Fo ﬁg $ g.go i st.
5. Modi B A8 pifps E%ﬁ ° 7 ek Gom 'mg’ Gor ' P
(1) ei In :\/61 gldﬁ H PoR" 'Bﬁ %l%l alir%ﬁ' ggl S ngé(l)glbo be5| tzt. g?r el

Phar mazeut i sches Mttel, unfassend ein difiziertes Pol ypeptid gem B ei nem
der M‘psprOche 1 bis 5, gogebenenfaﬁl_g,(i%DKonbi nation mt einem
phar mazeuti sch akzept abl en Trager,, 5s\\ 7. Pharnazeuti sches Mttel nach
ANSpruch 6, ent IRy-(OCHLES e +/i ert8 Pol ypepti d gemaB ei ngpider
Ansprache 1 bis 5 in |yophili si'ertﬁr:zorm 21 EP O 335 423 Bl
T T T I L A B e A s I I R @ M S * 8. Verfahren zur
Her st,gl | ung ei nes chem sch nodifiziertemnm hG CSF genaB ei nem der AnsprCche 1
bis 5, unfassend di e Kondensation von hG CSF mt ei nem Hal ogeni d der For el
(1'1) Ft3 Sworin Ry, n, X und Ry die oben angegebenen Bedeutungen besitzen; N R1| - OC92CB2) h- X -( N
( A 10 woeden R, n, X und R3 di e oben angegebenen Bedeut ungen besitzen;
%o;@%ﬁggﬁ%};ﬁ@n{eﬂpoww&pmlmfﬁ?"PO"é# &F‘B‘dﬁbaure der Fornel (111) 15

nX- ( CO) m( CH2 [11) worin Ri, n, X, mund | die oben
angegebene‘hfB@U&W?Aﬁd@Wm@S)W?@ﬁ Mor mit ei ner Carbonsaure der For el
(1v) 20 R3 Rl OCHZ %)
(1V) 25 z- ?%B%&Q% ugd)| die °b%P9°ﬂ°tﬁie" qfade%ng% beﬂgzerh S Ger mit cfmer C%bonsﬁure der

tun

angegebene gen besitzen. 9. Verfahren nach Anspruch 8, unfassend
di-e K8ndensation von hG CSF nit einer Carbonslure der Fornel (V) 35
ﬁl-(OCHZCEZ)n XN > Z- {CI%Z_Z_)'<B®OCE W) 40
7 NN
R1~(OCHzCH2)aX —/ N (1v)
® n={ |
2-(CH2) ,COzB
30 worin Rs, n, Z, X, Rs und p die oben angegebenen Bedeutungen besitzen.

9. Verfahren nach Anspruch 8, unfassend die Kondensation von hG-CSF mit einer Carbons8ure der

Formel (V)
35
Ry-(OCH2CE2)}n-X
D
; V—2-(cB2) 5C00E (V)
o N
Ry~ (OCH2CH2)n-X
worin Rs, n und X die oben angegebenen Bedeutungen besitzen, Z flr O, S oder NH steht und p fir -
45 einen gegebenenfalls variablen, positiven, ganzzahligen Wert steht.

10. Verfahren nach Anspruch 8 oder 9, dadurch gekennzeichnet, daB man das Halogenid oder die aktive
Carbons3ureverbindung zum Polypeptid in einem Anteil (Molverhiitnis) entsprechend dem 2- bis 100-
fachen der Menge an in dem Polypeptidmolekiil vorliegenden Aminogruppen zugibt und das Gemisch

50 bei einer Temperatur von 4 bis 37 °*C, vorzugsweise 4 bis 10°*C, und bei einem pH von 7 bis 10 1
Stunde bis 2 Tage, vorzugsweise 1 bis 24 Stunden, reagieren I48t, wobei der gewlinschte chemisch
modifizierte hG-CSF produziert wird.

11. Verwendung von wenigstens einem modifizierten Polypeptid nach Anspruch 1 bis 5 zur Herstellung
65 eines pharmazeutischen Mittels mit Leukozytenwachstum-fSrdernder Aktivitét.



Ri- (OGCH2CH2) n-X worin R, n und X die oben angegebenen_ Bgﬂeuwngew
besitzen, Z fO 0, S oder NH steht und p fO 45 ei nen gegebenen
vari abl en, positiven, ganzzahligeFPR33642BB1t. 10. Verfa\M‘“ Mmh
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wQbei der gewanschte chem sch nodifizierte hG CSF produ2| ert wird. 11.

Ver wendung \#poosBigskens ¢i nem nodi fi zi erten Pol ypeptid nach Anspruch 1
bis 5 zur Herstellung 55 ei nes pharnmazeuti schen Mttels mt

Loukozyt enwactsstuiamist, @other nder Aktivitat. 22 I ¢ . M S

Pat ent anspr B lir eihbJAk§loddgeAlkbaoyigugps stalgsst aat : ES 1. Verfahren zur

Her st el | ung ndilrreinen gagebenprifalie vdriarlenPpdsijipempganzishligent Wekkstehlii t at von humanem

G anul ozyt eXfuk@|Nbrde-Sstéhtul | er enden Faktor (hG CSF), unfassend ein

Pol ypepti d MefirhG CSF- Aktivitat, wobel wenig- 5 stens ei ne

Am nosaur egruppe davon mt einer Guppe der Fornel RL OCH2CH2 )n-R2- (1)
substitfuiert ist, worin 10 R fU eine ﬁl kyl - oder Al kanoyl gruppe
steht; n fU einen gegebenenfalls vari atgal p05| tiven, ganzzahligen Wrt

steht; X fU 0O, NH oder S steht; R2 fU R3</ N 20

Ny steht, [wrin Rs fUr CH d, O ZCHZD) -R, steht, worin R1L und n die
oben ag‘gegebenen Bedeut un- 25 gen skyzen, Y fohit oder fUr Z-(CH2)pCO
steht, “worin Z fUr 0, S oder NH steht u f U ei nen gogebenenfalls

vari abl en, positiven, ganzzahligen Wrt stelf]; odor fU (COm (CH2)1 CO

st eht, vvori n mfWw O oder 1 steht; und | fU einen gegebenenfalls

variablen, REA WoMER, fug@nzaadstkomaﬁ;o 1 Lstehd, GBn Ry UIKE A 40B6h HgBgelsEHaR BBdaiuh-ON
von hGaCSF o besitEAITY HeHiQ@euel zqen,),co Ordiah, wolif 2 300N et NPCEESKeHdAd b R oinen/
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35 cl
worin Ry, n, X und Rz die oben angegebenen Bedeutungen besltzen,
S oder
40 die Kondensation von hG-CSF mit einer Carbonséure der Formel (lll)
R1 €OCH2CH2),-X-(CO)(CH2)1-COOH (Il
worin Ry, n, X, m und | die oben angegebenen Bedsutungen besitzen; oder mit einer Carbonsiure der
45 Formel (IV)

| N “( | |
N Ry—(OCHCHz ) n~X —{/ (1v)

N —(
Z-(CH2)pCO2H

worin Ry, n, Z, X, Ra und p die oben angegebenen Bedeutungen besitzen.



RL 40CH2CH2) n*X- (CO)n{CH2) 1 -COOH  (111) worn R1, n, X, mund | die oben

Fornmel (1v) RO RI-(OUDCRe ) neEposssazst ° o Carbonsﬁ“lmﬂ|||||||ff|||||||||||
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Ry~ (OCH2CH2) n-X R - (OCH2CH2) n- X worn R1, n
di e oben angegebenen Bed Hngen besitzen, Z fOr 0, S oder NH steht
und p fO einen gagebenenfal | § var&-b-lzan( idooen, ganzzahl igggn Wert
steht. 15 3. Verfahren nach An WC;:Q 1 ode , dadurch gekennzei'chnet, daB
man das Hal ogeni d oder die aktyve r bonsaur ever bi ndung zum Pol ypepti din

ei nempAnt ei | ( MRadl06H2CB23 -3t sprechend dem 2- bis 100- fachen der Menge
an in demPol ypeptidnol ekU vorliegenden Am nogruppen zugi bt und das
Gem sch bei einer Tenperatur von 4 bis 37 C, vorzugsweise 4 bis 10 C, und
bei ei nem ywdn\Rom dinddX die DBenlangegebenen Badawtungem besitzen; %Ereo G o byt yd atpi s 24
St unden,  reesgigegebenentalistvariabloh @psitiyen genezatisee Mea sieberm sch m)dl f | ZI erte hG CSF
produv_!lert wird. 4. Verfahren genmaB ei nem der Ans rUch
flr einéd Cf{eilyen pach Bnpsprygh doders IQ%‘WW a’% g:ﬁa
ei nem der BHIFAYANE '_‘Ld“BQ §“"3Po| oy ?’\53 Wsrt
st eht , derfa?ﬂﬁmg? gr ?at; °k "e’?se "0% }%sprUche
1 bis 3
nwht""’gr 6B tﬂ"c;gl ﬁe ?SII_. 'zc:ﬂ :'s %L'r h g'ér%ra e}gﬁﬁggh r ¢ ecT"bslcg 3,
worin die '& g e n Mol ekul ar gew cht von n| cht mehr al s
30000 besi r r I iq1e R bd8R ZAkkEnd s
Mttel S%Mgﬁhmﬁgem% o @ldceeﬁslgﬁrfsﬁﬁ{:/lgelrj1r gﬁ?eﬁgldﬁqﬁgg&ff?zﬁﬁes Pol ypeygdthlkbg germaB
ei nemgder AnsprUche 1 bis 7, gegebenenfalls in Konbination mt einem
phar maz eyt véahre ket eemedar Iﬁsp@ﬁﬁe DB 8] Waiih @l it sinell posifiverd, glrizednligea GVertAteddr uch
8, wobei naaniamlgrabm@m\éerfahren ein nodifiziertes Polypeptid gemAB 40
el nem der AnsprUche 1 bis 7 in Iyophilisierter Formbereitstellt.
Pat ent ares pwériahven féhmie diregden daspricier 1 bis@s wormdtfir efén positiven, ganzzahligen Wert steht,

30 der nicht gr88er als 100 ist.

difizie

7. Verfahren gem#B8 einem der Ansprliche 1 bis 3, worin die Gruppe der Formel (I) ein Molekulargewicht
von nicht mehr als 30000 besitzt. .

35 8. Verfahren zur Herstellung eines pharmazeutisches Mittels, wobsi man bei diesem Verfahren ein
modifiziertes Polypeptid gem3B einem der Anspriiche 1 bis 7, gegebenenfalls in Kombination mit -
einem pharmazeutisch akzeptablen Tréger bereitstellt.

. Verfahren nach Anspruch 8, wobsi man bei diesem Verfahren ein modifiziertes Polypeptid gemé&s
40 einem der Anspriiche 1 bis 7 in lyophilisierter Form bereitstelit.

Patentanspriiche flir folgenden Vertragsstaat : GR

1. Modifiziertes Polypeptid mit Aktivitit von humanem Granulozyten-Kolonie-stimulierenden Faktor (hG-
45 CSF), umfassend ein Polypeptid mit hG-CSF-Aktivitéit, wobei wenigstens eine Aminos&uregruppe davon
mit einer Gruppe der Formel -

Ri{OCH2CH2}X-Rze-  (I)

50 substituiort ist, worin
R flir eine Alkyl- oder Alkanoylgruppe steht;
n flir einen gegebenenfalls variablen, positiven™ ganzzahligen Wert steht;
X fiir O, NH oder S steht;
R flr
56
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1. Modifiziertes Polypeptid mt Aktivitgt von humanem . — ————
G anul ozyt en- Kol oni e-stimuli erenden Faktor (hG 45

Pol ypeptid mt hG CSF-Aktivitat, ®BHOI5M#HBAstens ei ne A ﬁ“ﬂ“ﬂm WH“‘
davon mt elner Guppe der Fornel Rl. OCH2CH2 nX- R2-

substituiert ist, worin RI fUr .eine Al kyl- odor Al kanoyl gr uppe steht n fUr
ei nen gegebenenfal I's variabl en, positiven' ggnzzahligen Wrt steht; X fO

0, NH odor S steht; R2 fUr 55 24 EP~~ g C ;5 W
S * R3 (/ N 10 steht, [worin R3 ad, O(CHRCH0O, -R steht
worin Rl und n die oben angegebenen éfeutuﬂ gen besitzen, Y fehit oder
fU, Z-(CH2) pCO steht, worin Z far 0, S qaey NH steht und p fU einen
gegebenenfal | s vari abl en, positiven, ganzza[S: igen Wert steht]; oder ftr
(COMCH2), CO steht, worin mfU O oder "eht; und | far einen
gegebenenfal | s vari abl en, positiven, ganzzahligen Wert steht. 15 2.

Modi fi zd er t emhtPospBPLt OH,NGELODHCAEGHRIOMERT sfieht, warini iy URd nidieldbereangegeidnen Bedeutbh-ky| -
oder - Al kangyt gesitzepeY Jehitirder Br ZNGH)COzstebt, tworn Ry PePtodet Mthstaht Ang pr flc bineh,
wori n n far gejehenenfplissvartiablew rposityam z2eeadhiigps Vergstehtlsaderftlr (COR(CHi) IR steht. B ma s
500 ist. 20 fur odeyichiteht: undd firsinerPgsigghenentdlisivatakien. m@imﬂwnzzihﬁgwdmmsﬁhtf Ur einen

posi tiven, nzzahll en Wert steht, der nicht groBer als 100 ist. 5.
Mbdi fi 24 et d'ﬂ%?’?ﬁggme&'drl‘&wwﬂuﬂwnﬁ %F‘P el é'kibr‘li’ﬁ'pé"‘ﬂ@Y'ngEHerFﬁ“ (1)
ein Ml ekul ar evvl cht von, nicht nmehr als 30000 besitzt. 25 6, Verfahren zur

Her st el | ufr g, %‘p 8%%5& trch SAarpash f"?’E‘l’b*“’ fBALPosiiian grnzzalyjon, Wert st Aefhr en
ein nodifizi"® ttgt@li o id gemAB ei nem der AnsprUche 1 bis 5,

Nerei 1 8o ?lﬂgﬁ;%%ﬁg% DR Pl R AR R SRR Mol el

Verfahren ein Ifrziertes Polypeptid genrlB ei nemder AnsprUche 1 b| s 5

- in lyophigi %}lo@u’i&u&fes 5&96%@?5&!1 faRdpfich bi; wédin d}éeérﬁﬁdara%PF&Hél (N%fn%&‘dkbl%&vu&i WnS

chem sch noGQicht rdhEsid F gemaB ei nem der Anspr Uc 5, unfassend
di e Kopgglensation von hG CSF mt ei nem Hal ogenid der For rrel (11) 35 R3 R1-

OCH2CR2) .- Xertahren zur Herstellung Niidek ) phérthaeutisRbisi Mittéts,, wabei MartiiBel digsefi Perfaltem ein
angegebenen niddiffdiles IPYRpeptice GerhaBesinentt Jor AnsprOcher1 Bis &, igegetienantallsi id NKombiRatibRSESF
mt ei ner Cainbopbamizeutider akkeptabien Tréidst boreitstellt.

30 7. Verfahren nach Anspruch 6, wobei man bei diesem Verfahren ein modifiziertes Polypeptid gemés
einem der Ansprliche 1 bis 5 in lyophilisierter Form bereitstelit.

8. Verfahren zur Herstellung eines chemisch modifizierten hG-CSF gem&B einem der Ansprliche 1 bis 5,
umfassend die Kondensation von hG-CSF mit einem Halogenid der Formel (li)

‘\<

R;~(OCHCH;) g~X —</ (11)

X - N—_<c1

worin Ry, n, X und Rs die oben angegebenen Bedeutungen besitzen;
45 oder

die Kondensation von hG-CSF mit einer Carbonséure der Formel (lli)

R1 € OCH2CHz)y-X~(CO)m(CH2)1-COOH (Il

50 worin Rq, n, X, m und | die oben angegebenen Bedeutungen besitzen; oder mit elner Carbons#ure der
Formel (IV)
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Rl . *OCH2CH2) nX- ( CO) n( CH2) 1 -COOH (111) so worin R, n, X, mund | die

oben angegebenen Bedeut ungen besitzen; oder mt einer ~Car bonsaure der

E(()Ir\r;)el 5(I\/) 55 25 EP 0 335 428039512?1'\'2 . (NC§2;p lmuﬁ“!“ mﬂ:mnx A

n, Z, X, R3 und p die oben angegebenen Bedeutungen besis zen " \Vexy f ahren
nach Anspruch 8, unfassend di e Konden®ation von hG CSF mt einer
Car bonsaure der Fornel (V) 15 R -R§ 2CH2)n-X ~1 N N >-Z- (C2) pCOOH
(V) 20 _ _ NRl(G:HZCHZ) worin Ri, n
und X die oben thmﬂ“&%(dﬁﬁ/un N besitzen, Z for Qgé NH st eht
und p for 25 ei nen gegebenenfnl vari abl en, positi ven ganzzahl i gen
WSFt steht. 10. Verfahren nach Anspruch-ﬁ:lbﬂgcom dadur ch gekennzelchnet
daB man das Hal ogeni d oder die aktive Carbonsaureverbi ndung zum Pol ypeptid
in einemAnteil (Ml verhaltnis) entsprechend dem 2- bis 100- fachen der
Mengagan vl RMnPRX/ Re pid dieotsk biigeyebsien GgdsntiegenAnsitzangr uppen zugi bt und das
Gem sch 30 bei einer Tenperatur von 4 bis 37C, vorzugsweise 4 bis 10 C,
und bei 9ei vesfghrgn-nach Mngprisihss, Mdfadse®@t diadendeinsation TengkG-CHD Mmitueinaniathensiurpder 24
Stunden, rreagel@hen 118t, wobei der gewanschte chem sch nodifizierte hG CSF
produziert wird. 11. Verwendung von weni gstens ei nem nodifizierten
Pol ypepti d nach Anspruch 1 bis 5 zur Herstel l ung 35 el nes
phar mazeut i scherRIn{Q@2CR2)n~¥eukqzyt enwachst um f or der nder Aktivitat.
Revendl cat| ons Revendl| cat| ons u es Etats contractants sul vants: AT, BE,
CH DE, FR GB, IT, L, LU NLN SE 4)—2-(CHy)pCO0H de nodifi6 4ydnt une
activit4 de facteur de stinul atyangdes col onies de granul ocytes hunmain
(ke &F), conpr enant ul&é)ol ypegti de ayant une activit6 de hG CSF, dont au
noi ns un groupe Xt it ud par un groupe de fornule Ri

- (OCH2CH2) n- X- R2 (1) 45 dans laquelle R est- un groupe alkyle ou

a' Canoy' e, gﬁa S n bl 2 BH oBdn dAGstebdnbn BXREHiNYEH b&SERAL Z KROL 813t N%mhnd)p fuhH ou

n gegebenenfalls variablen, posutlven, ganzzahligen Wert steht.

10. Verfahren nach Anspruch 8 oder 9, dadurch gekennzeichnet, daB man das Halogenid oder die aktive
Carbons#ureverbindung zum Polypeptid in einem Anteil (Molverhéltnis) entsprechend dem 2- bis 100-
fachen der Menge an in dem Polypeptidmolekiil vorliegenden Aminogruppen zugibt und das Gemisch

30 bei einer Temperatur von 4 bis 37 °C, vorzugsweise 4 bis 10°C, und bei einem pH von 7 bis 10 1
Stunde bis 2 Tage, vorzugsweise 1 bis 24 Stunden, reagieren I48t, wobei der gewlinschte chemisch
modifizierte hG-CSF produziert wird.

11. Verwendung von wenigsfens einem modifizierten Polypeptid nach Anspruch 1 bis 5 zur Hersteliung
35 eines pharmazeutischen Mittels mit Leukozytenwachstum-fSrdernder Aktivitét.

Revendications
Revendications pour les Etats contractants suivants : AT, BE, CH, DE, FR, GB, IT, L}, LU, NL, SE

40 1. Polypeptide modifié ayant une activité de facteur de stimulation des colonies de granulocytes humain
(hG-CSF), comprenant un polypeptide ayant une activité de hG-CSF, dont au moins un groupe amino
ost substitué par un groupe de formule

Ri<(OCH2CHz)p-X-Rz ()

dans laquelle Ry est un groupe alkyle ou alcanoyle; n est un entier positif éventuellement variable; X
est O, NH ou S; Rz est

50 - ) _(
~ _<Y_

[od Rs est OH, Cl, O-(CH2CH20),-Rs, Ry et n ayant la définition donnée ci-dessus, Y peut ne pas étre
présent ou représente Z-(CH2),CO, oll Z est O, S ou NH et p est un entier positif éventuellement
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a~N Ns< 55 y [0O RF est OH, QU O (CH2CH0O,-R, R et

ddfinition donnde ci-dessus, Y.peut no pas stre presen ﬂ”m@%m&w,tm
Z-(CH2) pCO, 00 Z est 0, S ou NH eEP® 51423 Blenti er posi nt
26 EP 0 335 423 Bi 1 111211 L1111 1111'0 varlable] ou

Var) abl e, 2. el e RoRaE et of & s f s 1 P ar B Bresheremei S oquer R
oSt pu 91 LUl ol T RIS uanssaq&e. o0 eftn SUPIR JSuRTlloh b,

selon lare _ dans Tequel "'n est un enti ~rieur ou
6gal a x»00. 4. Pol ypept| de nodifi selon la revendication 1, dans |equel |

egl, un engi gloypdpided thddifis @3I€d’ b ?d%ndf&hhoﬁgadanéileéugﬂ\ est-th enfler pE)Q&f mgﬁr ol 8gdREbd. | ©
selon la revendication 1, dans lequel |e groupe de fornmule (1) a une nasse

mol deul ai a.e Fofypéplidetisdiié GolordIg PvendRatidR 13k leduel 1GOITA@Rtek paifi RBASUIBCEYILY 0L
conprenant un pol ypeptide nodifi6 selon |'une quel conque des revendi -

cat i onso 15.& Polypaptidsninddiid estonnih revandicatidni 1)adaso leqaal deC grolipeSdeD fodtidle () a une masse
phar macout i quolSedsite iddrieap babdal.a 30900.. Conpositi on pharnaceuti que selon | a
revendi cation 6, contenant |e polypeptide nodifi6 selon |'une quel conque
des reven6i Campesition phasmaseuigupscomprenant pry plpeptide Gedifisseldr 'ors-qi8icerauepdassemendii on
d' un hG CSF cationsi & Gcdyentueliemnnt 4nj cgmbingisen ayec yp supgerbphemagentiqugment aecpplalle.c at i ons

20 "l a 5, conprenant |a condensati on de hG CSF avec un hal o%dnure de
formul e (11 COQ'IBOSItIOH pharmaceutique selon la revendicatign @P‘EENZ'? ywolypeptide modifie selon I'une

(1) N( C1 3‘B°'°°"q“°d13?1§°"?“5ﬁ?]'8'i‘ﬂ‘eé?2?""3??"“3('\’%‘1“ 98- sont tels que d6finis

pr6cdde en hG CSF a n aC| d car box
Formi o (Rl bR B s BB B e oo
o dabit ont qe S guo

Iaquel e R1, ou avec un
aci de carboxyl i gue de for rruI e (IV) _ R,
R3 40 " N\\R R (OCH2CH2) r X /
N - (CH2) H 45 dans | aquelle R, n, Z,
X, R3 g p sont tels quo CNI"(Q g, ntN 9. Proc{H} selon la
revendi cation 8, conprenant |a condensati e hG CSF avec un acide
car boxyl i que 50 reprdsent4 par |la formleg(V) 55 27

30 dans laquelle Ry, n, X et Rs sont tels que définis précédemment; ou la condensation de hG-CSF avec

un acide carboxylique de formule (lll)

R1-(OCH2CH2),-X~(CO)m(CH2):-COOH  (lll)

35 dans laquelle Ri, n, X, m et | sont tels que définis précédemment; ou avec un acide carboxylique de
formule (IV)
— R,
« N—(
Rr-(OCH,CH)-Xx— N S
Z-(CH,),CO.H
45
dans laquelle Ry, n, Z, X, Rs et p sont tels que définis précédemment.
9. Procédé selon la revendication 8, comprenant la condensation de hG-CSF avec un acide carboxylique
50 - représenté par la formule (V)

55
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EP 0.335 423 Bi RF (OO SCS)rXtA 5
\ - Z- (CH2) pCOH M RF (OCH2CH2)r X 10——dans Ia ue
R, nat X sont tels quo defini ERP33&4ZBB! Z est 0, S o \@\%\
i on
L

enti er positif eventuel |l enent variable. 10. Proc6d6 se
8 ou 9, caracterise en ce que |'on ajoute I'hananure
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dans laquelle Ry est un groupe alkyle ou alcanoyls; n est un entier positif éventuellement variable; X
est O, NH ou S; Rz est
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[ol Ry est OH, Cl, O-(CH2CH:0),-R1, R: et n ayant la définition donnée ci-dessus, Y peut ne pas tre
présent ou représente Z-(CHz),CO, oll Z est O, S ou NH et p est un entier positif éventuellement
variable], ou (CO),~(CH2)1 CO, oll m est 0 ou 1; | est un entier positif éventuellement variable;

45 le procédé comprenant fa condensation de hG-CSF avec un halogénure de formule (Il)
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dans laquelle Rs, n, X et R3 sont tels que définis précédemment; ou la condensation de hG-CSF avec
un acide carboxylique de formule (lil)
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3. Procédé selon la revendication 1 ou 2, caractérisé en ce que |'on ajoute I'halogénure ou I'acide
carboxylique actif au polypeptide en une proportion (rapport molaire) de 2 & 100 fois la quantité de
groupes amino présents dans la molécule du polypeptide, et en ce qu'on laisse le mélange réagir 2

35 une température de 4 4 37°C, de préférence de 4 2 10°C, et & un pH de 7 & 10 pendant 1 heure & 2
jours, de préférence pendant 1 2 24 heures: grice & quoi on produit le hG-CSF chimiquement modifié
désiré.

U/ 4. Procédé selon I'une des revendications 1 & 3, dans lequel Ry est un groupe alkyle ou alcanoyle en C-

40 Cis.

5. Procédé selon I'une des revendications 1 2 3, dans lequel n est un entier positif inférieur ou égal & 500.
6. Procédé selon I'une des revendications 1 2 3, dans lequel | est un entier positif inférieur ou égal & 100.

7. Procédé selon I'une des revendications 1 & 3, dans lequel le groupe de formule (l) a une masse
moléculaire inférieurs ou égale & 30 000.

8. Procédé de préparation d'une composition pharmaceutique, ce procédé comprenant la fourniture d'un
50 polypeptide modifié tel que défini dans I'une quelconque des revendications 1 & 7, éventuellement en
combinaison avec un support pharmaceutiquement acceptable.

9. Procédé selon la revendication 8, ce procédé comprenant la fourniture du polypeptide modifié tel que
défini dans I'une quelconque des revendications 1 & 7 sous forme lyophilisée.
56 ' :
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8. Polypeptide modifié selon la revendication 1, dans lequel le groupe de formule (I) a une masse
moléculaire inférieure ou égale & 30 000.

6. Procédé de préparation d'une composition pharmaceutique, le procédé comprenant la fourniture d'un
35 polypeptide modifié tel que défini dans I'une quelconque des revendications 1 & 5, éventusllement en
combinaison avec un support pharmaceutiquement acceptable.

_ 7. Procédé selon la revendication 8, ce procédé comprenant la fourniture du polypeptlde modifié tel que
N défini dans I'une quelconque des revendications 1 & 5 sous forme lyophilisée.

8. Prooédé de préparation d'un hG-CSF chimiquement modifié selon I'une queiconque des revendications
13 5, comprenant la condensation de hG-CSF avec un halogénure de formule (Il)
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dans laquelle R1, n, X et Rs sont tels que définis précédemment; ou la condensation de hG-CSF avec
un acide carboxylique de formule (i)

55 R1-{OCH2CH2)p-%X-(CO)m(CH2)1-COOH (il

dans laquelle Ry, n, X, m et | sont tels que définis précédemment; ou avec un acide carboxylique de
formule (IV)
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une tenperature de 4 a%@m %_%;nc de 4 a 100C et n pH de 7 & 10
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preparation d' une 35 conposi ti on pharnmacouti que mani f estant une
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9. Procédé selon la revendication 8, comprenant la condensation' de hG-CSF avec un acide carboxylique
représenté par la formule (V)

15

R—(OCH,CHz)n—X

\>—z (CH,),COOH )
o 20
N
Ri-(OCH,CH,);- X
dans laquelle R, n et X sont tels que définis ci-dessus, Z est O, S ou NH et p est un entier positif
25 éventuellement variable.

10. Procédé selon la revendication 8 ou 9, caractérisé en ce que I'on ajoute I'halogénure ou I'acide
carboxylique actif au polypeptide en une proportion (rapport molaire) de 2 & 100 fois la quantité de
groupes amino présents dans la molécule du polypeptide, et en ce qu'on laisse le mélange réagir &

30 une température de 4 & 37°C, de préférence de 4 4 10°C et & un pH de 7 2 10 pendant 1 heure 3 2
jours, de préférence pendant 1 & 24 heures, gréce 2 quoi on produit le hG-CSF chimiquement modifié
désiré.

11. Utilisation d’au moins un polypeptide modifié selon les revendications 1 3 & pour la préparation d'une

35 composition pharmaceutique manifestant une activité de promotion de la croissance des leucocytes.
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