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1 SPECI FI CATI ON PROCESS FOR PRODUCI NG SUGAR CHAI N
ASPARAG NE DERI VATIVE 5 TECHNI CAL FI ELD The present
invention relates to a process for preparing
aspar agi ne-1inked ol i gosacchari des. BACKGROUND ART 10
In recent years, nolecules of oligosaccharides have
attracted attention as third chain life nol ecul es
foll owi ng nucl eic aci dsHgoNA caftopr ot ei ns. The human
body is a huge cell society conprising about 60
trillion cells, and the surfaces of all the cells are
covered with oligosaccharide nol ecul es. For exanpl e,
ABO PROGESSH FOFr BRPRUGKNG FFCARNTHAIN ASPARAGINE t DERIVATIVE
di fference of oligosaccharides over the surfaces of
cells. Aigosaccharides function in connection with the
r ition of cells and interaction of cells and are
TEEE@?@&%&I&:&@% for the establishment of the cell

soci ahg. pEbSddt RaReREibN £dQte8! bo2d SAUILY rheafred A ing

exanpl e, to cancers, chronic diseases, Infectious
as@la @S- JAnttedgbD{goda@cha¥xaapse, it i s known that when

cell s cancerate, changes occur in the structure of

ol i gosaccharides. It is also known that Vibrio

chol erae, influenza virus, etc. ingress into cells and
BAEKGR@UNIDRRTnf ect i on by recogni zing and attaching to a

speci fic oligosaccharide. Qdigosaccharides are nuch

nor e IBoRPFERE Meams DNRPbrcYdiest efneligopasiohasides Yeoause

of the diversity of arrangenents of 2 nonosacchari des, )
athpeteb R ErpEionrag jthiadeshainrdifies mef eenbemsiol Lewdeg nucleic

of b hes .and overall _ structures _of, higher order.
ac1és fﬁﬂkﬁ and proteins. The human gody is éghuge cell society
comprising about 60 trillion cells, and the surfaces of all the
cells are covered with oligosaccharide molecules. For example, ABO
blood groups are determined according to the difference of
oligosaccharides over the surfaces of cells.

Oligosaccharides function in connection with the recognition
of cells and interaction of cells and are key substances for the
establishment of the cell society. Disturbances in the cell
society lead, for example, to cancers, chronic diseases, infectious
diseases and aging.

For example, it is known that when cells cancerate, changes
occur in the structure of oligosaccharides. It is also known that
Vibrio cholerae, influenza virus, etc. ingress into cells and cause
infection by recognizing and attaching to a specific
oligosaccharide.

Oligosaccharides are much more complex than DNA or proteins

in structure because of the diversity of arrangements of
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Accordi ngly, biological information derived fromthe
structures thereof is nore diversified than is the

case with DNA and proteins. 52Although the inportance

of research on oligosaccharides has been recognized,

the conplexity and variety of structures thereof have

del ayed progress in the research on oligosaccharides

mopesrrehe hdesst ngdes oh ONwsand piokaders. lengthe of lihains,

hand, it is _known _that asparagi ne-linked 10

mogies 88 REATe 8ndr VR FETUFERReSH piighesdordry yol k
3Bl TR T L e 52" o
L T I T -
mgEelbh BIEUBOR AR of RHREREeh ot L PRFERBEF e TR, been

Q8% PePUrd LLENG, g | r
reasg%rad?ne- iﬁﬁégi%%?%ggggbkggigégfﬂﬁgsfgcfﬁﬁe§i%ﬁ%{eOf have
dellPeld pRiqrdRlsi Phighed LG ¥Rl kn 361 YR cfBaPide® urdbid Ehe

of a disialyloligosacchride
studi&s aby IoNad@aaspestwimsde) . It is al so known that a

gl ycopeptide (SGP: 20 sialylglycopeptide) extracted

fromed $RL Ubife f | ofy. of o€ s S1i

asparagine-Ifﬁ?e&ggpfgg%g€%%§¥ﬁﬁegka¢he §%%E?égallnked
016 98PACEh riliRECH Pe b BNRRAGAEHR ABI iti;tma@tadaegg& RA}d19€ (see

chain conprising six noieties of amno acids 1s |inke
extmpl g Paatinti DYtérdtdreall)of Mccordingstd Patent Literature 1,

ol i gosacchari de conprising el even sugar noieties. 25
asplaveyine - iinkedr otipysagich8ekdestaralobtBinefiein darger

Bi ophysica Acta, Vol. 1335, p. 23(1997)], for exanple,
qUPRE} EARF GhRp gpeYentdiongléy bypadingmadmend hxlemricgy seed to

ol Patent Ljterature 1] W96/ 02255 (clains 8 and
de%b?liﬂ\*?f I AXO U] cBPVBYeT he o RERTTRNAVLOR | asParagine
1i8ﬂ8¥'6¥3§%5§%gﬁ§§faes which are 95% or 92% in purity, failing to

. for
d

isolate pure asparagine-linked oligosaccharides. As to the yield,
100 kg of delipidated egg yolk affords 29.5 g or 27.2 g of a
disialyloligosacchride (disialylundecasaccharide).

It is also known that a glycopeptide (SGP:
sialylglycopeptide) extracted from a soluble fraction of chicken
eggs affords asparagine-linked oligosaccharides. The SGP is a
compound wherein an asparagine moiety of a peptide chain comprising
six moieties of amino acids is linked to the reducing terminal of a
composite oligosaccharide comprising eleven sugar moieties.
However, the process of Seko et. al [Biochemica Biophysica Acta,
Vol. 1335, p. 23(1997)], for example, yielded only about 8 mg of
SGP from one chicken egg yolk.

[Patent Literature 1) W09%6/02255 (claims 8 and 10)
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for preparing asparagi ne-1inked oligosaccharide
derivatives by which various isolated
aspar agi ne-| i nked ol i gosacchagi de derivatives can be
obtained in |arger quantities and with nmuch 5 greater
ease than conventionally for use in the field of
devel opi ng pharnmaceuticals or the |ike. D SCLOSURE OF
THE NVERTEEN dfhanel 88€8ént MRANEIBR P ¥V SI@3 3 de a process
invention of following 10 features. 1. A process ftor
fopr ppapanihaspspagigieel- 1Dkked 031 igRsaceharide derivatives by
derivatives including the steps of: (a) treating a
whdehi paxitwsd iegdated| dspairblyiaepl dnleak @ ltigoshtchariale
m xture of peptide-linked oligosaccharides, (b)
derigatiyRe tasa Eﬁxﬁhﬁﬁinﬂﬁ papladaeert iquemtitifs and with much
oligosaccharides wth a pggtidase to obtain a m xture

ITERLEL SR GIAB- FPRVRIF oA d¥ abehdiseldl, the) fiekd efudiengloping
a_lipophilic rot ecti.ve group into the
ph3§%3§éé§ﬁﬁgﬁsiﬂgegh?ﬁiﬁfﬁsaccharides inthe mxture to
obtain a m xture of asparagi ne-linked oligosacchari de
derivatives, and (d) subjecting the m xture of

DISShOeSHEE - hRKeRvRPr@ gosacchari de derivatives to
chromat ography to separate the mxture into individua

asparagi peeddntk adveht 095 3xeRAted Can d8lvemliblhess £o11di8ng

process described above for preparing asparagi ne-
fehtwkesl ol i gosacchari de derivatives wherein the

del i pidated egg yolk 25 is obtained by delipidating an

avi ah - efygpysideswioh premnjagi espavhgiard-1idkedhel jpweesharide

descrj bed above, for preparing asparagine- |inked
deBiYRfosesc HRFL UG R (GhPaBtoRS Ofier@n trRating a delipidated egg

ogépar ine-IFnked 4 gligosaccharide erivatives are

yol§ S himErPHiRED (@BEALS 1D TETIES ShcRFRidRs 1inked
olgsﬁééﬁﬂﬂé%QEES, (b} treating the mixture of peptide-linked
oligosaccharides with a peptidase to obtain a mixture of
asparagine-linked oligosaccharides, (c¢) introducing a lipophilic
protective group into the asparagine-linked oligosaccharides in the
mixture to obtain a mixture of asparagine-linked oligosaccharide
derivatives, and (d) subjecting the mixture of asparagine-linked
oligosaccharide derivatives to chromatography to separate the
mixture into individual asparagine-linked oligosaccharide
derivatives.

2. The process described above for preparing asparagine-
linked oligosaccharide derivatives wherein the delipidated egg yolk
is obtained by delipidating an avian egg yolk with an organic
solvent.

3. The process described above for preparing asparagine-

linked oligosaccharide derivatives wherein the asparagine-linked



10

15

20

25

"——.-‘

4. The process descri bed above for preparing
asparagi ne- |linked oligosaccharide derivatives wherein
the lipophilic 5 protective grdoup is a
car bonat e- cont ai ni ng group, acyl group, allyl group,
Fnmoc group or Boc group. 5. The process described above
for preparing asparagi ne- |inked oligosaccharide
oleyaseathyesdeViirdivat i es anfaaghpegihédkeiGiked undeca- to penta-
ol i gosacchari des contained in the m xture of
sagmparade ndetivaddaret0 ol i gosacchari des obtai ned by the
step (b) are hydrolyzed before the subsequent step to
cut off Thenerecess desceibed . alpverfeorppoepssine sepabedine-
above for preparing asparagi ne- |inked oligosaccharide
lipked, gt igeeacfherdrR derivatiyesgrhereimde lipophilic
sacchari de deriwg%ives contained in the m xture of

ol i
PLRESSEART (FOUP (Lo ReBR R TRREEA CORLR 1 NG GHOVRy | JEEL STouD, allyl
ai b e st (¢)..are hydrolyzed before the
g%%J éegﬁg%tg%éégao?osgﬁtg%ﬂﬁp'sone sugar noieties. The
process The phecesy @ebcoibédrabvepPdbirNfreparing asparagine-
asparagi ne-linked oligosaccharide derivatives is
ligikedi otidosarivhazdterdasidati vescsheérsin Hheaadphi4gidat-adnked
egg yol k obtained froman egg yolk, for exanple, from
olijgogarakrrigiesy gprtained ia phet mixture adbeabaragine-tliinked
of peptide- |inked oligosaccharides, then treating the
oljpeparehafiidesaoptpinehdy the sberi fb)a arexhyfdrokbyzed before the

u$sgar%%ine-linked ol i ggsacchari des,  subsequently
SUPKEABBRCi HEP 07 BInGEhgFone |FY53FhFPEetH8%t ect i ve 25

[ th ine-linked ali harid in .
o UR. PP SRS ABRRRLLSH SR S SRS Sk e
RIS O8E (S5 A SO KB

018hbyesarHhA A8 804t MAld VBS talha 8 M@ mixtur

1 f
"asparagine-1inked 5 oligosaccharide” as use ﬁ%r
1ihkEar 1 idbsalkchkbir 986 ALt §9 5o 20 nedS B! 89 Nt dy NMk§dare
thereto. Further the term "oligosacchari des
hydrolyzed before the subsequent step to cut off some sugar

asparagine-
SRarag

moieties.

The process of the invention for preparing asparagine-linked
oligosaccharide derivatives is distinctly characterized by treating
a delipidated egg yolk obtained from an egg yolk, for example, from
an avian egg yolk, with a protease to obtain a mixture of peptide-
linked oligosaccharides, then treating the mixture with a peptidase
to cobtain a mixture of asparagine-linked oligosaccharides,
subsequently introducing (for bonding) a lipophilic protective
group into the asparagine-linked oligosaccharides in the mixture to
obtain a mixture of asparagine-linked oligosaccharide derivatives,
and thereafter separating the mixture into individual asparagine-

linked oligosaccharide derivatives. The term an "asparagine-linked
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capabl e of linking to asparagine" refers to a group of
ol i gosacchari des wherein N-acetyl gl ucosam ne present at
a reducing 5 terminal is attashed by N-glucoside
| inkage to the acid am no group of asparagine (Asn) in
t he pol ypeptide of a protein and which has
Man((err)1-4)d cNac(éerr)l_-4)Gl cNac as the core
olgigoFacaharidde aseppranhereispaesgracte iatked igosaccharide having
ol i gosacchari de derivative" refers to an
a gﬂéﬁ? nELnkek &Hepeteos fuERBeT deavierai fiobigogassiariides
rotective, 10 group is attached to asparagi ne noiety.
c%%@%@ﬁePk"¥&ﬂﬁﬁnﬁ Ot ABPAIAGIRE U F sF e ¥ B rifuI2adT8rP cofpounds

B B R oSS B3R 4L Mucing
. T i har.i de. i ti i de:
ARSI, B PRSI Bl B R o orone

of,SePLBEenF 4o 165 AEBASRLINIRES FOBELR) 4} MR e

MR Adidienki pkad 4)8&&1@9@%&3@ dgse f g&m&%%tem X %Fgrgn an

peptide-1inked oligosaccharides using a peptidase,

"alsparag e ofinketlr 6ULEd M chalri ROPHEFiva tRRPEEE F&Es HPUR
into 20 the asparagi ne-linked oligosaccharides in the

aspaxagime {10 nkdeiaobigosatcHattti @e Oh@sfial agilABophikad protective

ol i gosacchari de derivatives, and (d) the step of
groybj estattpchled boxasparagiinaspaiaty neFurthear "AcHN® in the

ol i gosacchari de derivatives to chromatography to
stzughnm e foraulapexelirecrpoupdent¢féniudio aspacetamield igroer .

ol i ggosaccharide 25 derivatives. The process of the

i nveftPERA T SBSSE f hep spartligi REcFeskexf the invention for
ol.i gpsacchari de derjvatjives fromdelipi dated egg yol k
PrRARfTRL ARPATERT Bedl TS AIDBICHIAT e FRELvRE I aPEdude:

g.yolk.to be used_ i.n the present .inventjon.i ot

[ 8 B55P PR HESERT 108 o7 ARERFRC Of PERY 195 ddPBadegq
olxgbgaccharides from a delipidated egg yolk using a protease,

(b) the step of preparing a mixture of asparagine-linked
oligosaccharides from the mixture of peptide-linked
oligosaccharides using a peptidase,

(¢} the step of introducing a lipophilic protective group into
the asparagine-linked oligosaccharides in the mixture to obtain a
mixture of asparagine-linked oligosaccharide derivatives, and

(d) the step of subjecting the mixture of asparagine-linked
oligosaccharide derivatives to chromatography to separate the
mixture into individual asparagine-linked oligosaccharide
derivatives.

The process of the invention for preparing asparagine-1linked

oligosaccharide derivatives from delipidated egg yolk will be

described below in detail.
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obt ai ned by delipidating with organic solvent? an avi an

egg yolk is desirable. (Exanples of desirable avian

egg yol ks are those of 5 chiclens, quails, ducks, wld

ducks, doves, etc. Especially desirable is the egg

yol k of chickens in view of the anpbunt of human-type

aspar agi ne-1inked ol i gosaccharides, particularly of

hurarithey gelipifatirthegdaypbk iyt ke Lsadetn the present invention

ol i gosaccharides, contained in the egg yolk.) Exanples

1Sof1°gr é%féif"r%id P@Fﬁ&ﬁv‘ea%ldf vehes ewample. nat dehinidadedargy, yolk
eth& s In the step, (a), proteins are cut

la’é F‘B’r%t"@d:h eggaw KEAveR t3 PROREEME 93¢ Yolk is

b ti,d ked | h d
de?"é%%%f%g. 3‘&“ s ogf BB A E0u avaen, 859 ) J8aKe abhi dhanay of
d t Th t tob d
cniBrbhE, Fldis a?eed'hggg"lé%}lgﬁﬁ dereer abs- Sl?a?f’eﬁiglls'fn
deBEQS@f@ { r&@ug%%oyol(]%\?%fo CBHEE?%%H Calw! 8 OeL Isﬁ%n%unt of

Oien duct 0 nkKyu Broin

huﬁﬁnrt}§61Qspa&hghﬁeLE?HHE@ng1%8355%HQ@§dEge ﬁ&%%%gﬁygﬁiy of

ot her than peptide- |inke I gosaccharr des
hufitait tyee Of-pREAEhEE-ddpAiad 130 - PIA1BQs 3A6R8ELESSa el , contained
known net hod, for exanple, by various “chromatographic
inprheeshy e®1ksS) NE:am@ebs f of tFAifedRe@Obifanid Fdlvexehanae
colum or the like or a purification method using high
mepbahol meatdenbi qudiketdyloeaheyr agfry. (HPLC). In the step
(b), the peptides of peptide-linked 25 oligosacchari des
obt afnethe retepe (8 epp¥edein=e ageconposifl fisotmhthe delipidated
peptidase to obtain a mxture of asparagine-Iinked
egg| YoUs atidhapi BEQteassntyi Aklaim a mixsupei of-pentid@ - linked

oI| 0osacch r|d Exanpl es_of _useful ti dases are
ol RRRACHARIORFy |29RATARPE %H&]Fieda§3é€9ﬁﬁ5§]§arl7‘33 Reptddes)
gsit l.e he co ts ot her than
coBEIET fe e A BBt e Mo marseRexFarke gsed in

th%épé%éBNdFQ those generally available such as Pronase {(product of
Wako Pure Chemical Industries, Ltd.) and Orientase (product of
Hankyu Bioindustry Co., Ltd.)}.

It is desirable to remove the components other than peptide-
linked cligosaccharides from the mixture of peptide-linked
oligosaccharides by a known method, for example, by various
chromatographic procedures using a gel filtration column, ion
exchange column or the like or a purification method using high
performance liquid chromatography (HPLC).

In the step (b), the peptides of peptide-linked
oligosaccharides obtained in the step {(a) are decomposed with a
peptidase to obtain a mixture of asparagine-linked oligosaccharides
contained in the peptide-linked oligosaccharides. Examples of

useful peptidases are those commonly available such ag actinase.
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I i nked ol i gosacchari des by a known nethod, for exafnple,

by various chromatographic procedures using a ge

filtrarion colum, ion 5 exchange colum or the |ike or

a purification nmethod using high performance |iquid

chromat ogr aphy (HPLC). Further fromthe viewpoi nt of

efficiently obtaining asparagine-|inked

ol i gddadenhdesealder toareneve Hde Ggmphreniss igtheér than

ol i gosaccharide structure, it is desirable to hydrolyze
asppEagpneshakesi réigesacchagiidgestremaiticdad xsone s hebbaragine -

_tge mxture and to cut off sone sugar noieties before
11g Fﬁo?ﬁ%‘-’rfbsatf’ﬁ@arbﬁ%v&)h@ &ngpn meghdd, feg: A¥eEPlY. by various

AR S e 81 e 8 e
exgggg?éscgfahd bl | g fﬁ%fg%b%ﬁ#ﬁ¥%%#%§£§bcﬁggﬁgguﬂgfﬁ%high

norgani ¢ aclds an

R f o i tr Cd q
PR i B SRR Tl T
| NSOlrUREReS Ofdch K BRIGNESpSHCRFASFBEE] 19,»9'%,@}@5&
I ase iC c&% be

Exanpl es of useful enzymes are gl ycosi

asphr&gihern inkedt H8iQiHRchiPedande S artivRe Bevimy e desired

reacti on node of the enzyne. 20 Such an enzyne is not
olligosdecharddiel euractyre,CARNMES CASd 1 4B2)ENRS, hy @FFMWIRS the
i sol ated anew and those created by genetic engi neering
aspacaginprdiniied obifadadchaeides asoritdyelave the mdesuiredand to
activity. The enzymatic reaction can be carried out
cuginelef samswsugabnmbidtdes. beherprerpfosning the fiiddowiog step.
may_ be nonitored by thin- 25 |ayer chromatography to
Usegpkinpihodehef rhyddqlyisigt inpkude syaerhefewherein an acid is
cont enpl at ed, conpound is available in the | argest
usﬁgarﬂ’? P MeRhPR WRETEI T 8N enzyme) di$hEPE - pr ot ect i ve
group, is_infroduced into the_asparagine-linked
ol i ggggc%%la i'Fe8ScBRT i’ri':‘ea‘c’ltnlf“ﬂgt%‘fl Sei i Ea 1 BauIvas Tyl

ex % aﬁ%gc & %aef’ Fl)ﬁ/%‘%%jice y&:@g% gg{ltﬁ géf.eg%i%r gg P dis Ssxpcq} as hydrochloric
acid, sulfuric acid, nitric acid and trifluorocacetic acid, cation
exchange resins, insoluble solid reagents (such as silica gel), etc.
Examples of useful enzymes are glycosidase which can be of either
of the endo-type and exo-type as to the reaction mode of the enzyme.
Such an enzyme is not limited particularly; commercial enzymes,
enzymes isolated anew and those created by genetic engineering
techniques are useful insofar as they have the desired activity.

The enzymatic reaction can be carried out under known
conditions. The progress of the reaction may be monitored by thin-
layer chromatography to terminate the reaction at the stage where
the contemplated compound is available in the largest quantity.

In the step (c), a lipophilic protective group is introduced

into the asparagine-linked oligosaccharides contained in the
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can be used, for instance, a carbonate-containing group

such as 9- fluorenyl net hoxycar bonyl (Fnbc) group,

t - but yl oxycarbonyl (Boc) 5 gréup or allyl oxycarbonate

(Al'l oc) group, acyl group such as acetyl (Ac) group,

allyl group or benzyl group. In considering synthesis

efficiency and isolation/purification efficiency in a
niXtHE TRl tisge fromhehe @@ dbbt ecting group is

preferably a carbonate containing group such as

9-fl J&Peﬁ??ﬁ%?%%?ﬁanw NP PRF tdFvlprly dgmited, and there

al I yl gxycar bonat e

cay-gutglo yggrbon L Boc) %rogg or
B BEpeardy’ 200 LOBFERGE s o FeABOBRER JHOTAORS FHETHR ach as o-
[ ' that t ti [ - i nk
B e R e e -a{%%g%%@'ﬁ?gaer:w& (goe)
, . ti ‘
orklf, SYTHSAa L Boteel 1y B BRI Aty BTN i corns

(a8 ghods & 2k y'M §8bYp l{&e%ehgyi’eﬂv\#ﬂ? ; nt:gﬁﬂ&eri-gber?%gesis

group i's espécially effective eﬁ_ ere exists _
ef@h EY05AE G 14814t S uris¥eht fén é%fﬁcﬁ@né§'%h]éMydﬂgehﬁent
e

rel ati ve unstabl e under acidic conditions.
stiepl r ekl Giborie protéer PigogeehbNYs P UM rABYyDE E¥dnade0ut
according to a known process (for instance, Protecting
cofitaiming yrpOsgemias GhéMusteyy lmkthioxith eyorky 1SOMFmokNCa roup,
New York 1991, |1SBN 0- 471-62301-6). For instance, when
t- bbbyl gprnarbosyls éBhclagrappr opra ke cxyoanbonatfe greupnand acyl
or DMF is added to the m xture containi ng aspar agi ne-
QIPPHk%kphﬂqsgegagg}ugqqyys,Fgom the viewpoint that the resulting

| uor enyl met hyl - N-succi ni m dyl carbonate 25 and sodi um
it &

ASRITR ddrkBRattigasecrhrthde SRidod tiNer ean khdmmediately
di.ssol ved, th fter th | ting, mxt '
sl Beb 1 S el 6 i Horeh e S B

o280 B8R FL st endl SR L0S PRI are
wi 8RR QP ARAPEHEIdd NiRnak} JOSARE Eﬁ{okdgmg}g G dsPdcifiy

the procedures described above, asparagl ne-
effective when there exists in the oligosaccharide a sugar, such as
sialic acid, which is relative unstable under acidic conditions.
The introduction of the protecting group may be carried out
according to a known process (for instance, Protecting Groups in
Organic Chemistry, John Wiley & Sons INC., New York 1991, ISBN O-
471-62301-6).

For instance, when Fmoc group is used, an appropriate amount
of acetone or DMF is added to the mixture containing asparagine-
linked oligosaccharides, 9-fluorenylmethyl-N-succinimidyl carbonate
and sodium hydrogencarbonate are further added thereto and
dissolved, and thereafter the resulting mixture is subjected to a
binding reaction of Fmoc group to an asparagine moiety at 25 C,

whereby the Fmoc group can be introduced into the asparagine moiety
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I i nked ol i gosaccharide derivatives into which a

i pophilic protecting group is introduced are

obtained. 5 In the step (d), ®he m xture of

aspar agi ne-linked oligosaccharide derivatives obtained

by the step (c) is separated into individua

aspar agi ne-li nked oligosaccharide derivatives by known
ofc ihenabeye aﬁkﬁﬂﬂraéépecgmk%ﬂ 9} igpaseslorrideng

chromat ogr.aaphy. The m xture of_ asparagine-|inked

ol | gPESOEAARY dkP ddie Paproduran dascaiihed akovgsamisparagine-

wher.eas fromthe_  viewpoint of

direct in this,step, / S
LR R L aP ook BT YRR Ve SBCR ORI do TibopRiLLc
poffEec kBl (ool e n i, 558 B AL mked

oy ERPRRAREL 0P O FRb MERCGRl ol BERakdy dta TS
Ty LT ORI R DT p—

inﬁ&tQﬁaiﬁiddﬂig@%pafﬁ@iﬂgﬂiinkgdbSIf@gségahaE§gEh&é i%%s by

in the previous case. The hydrolysis can be conducte
knioint BRr&mdidgTaphe| @patiaiey Bher Satlcahit9Ag Obh et odfraphy .

aspar agi ne-| i nked ol i gosaccharide 20 derivatives by
Thehmbred g refp laygpa aag 1ree -QdnkieadoDigodaechapt apr d&d Blatives

usi ng known chromat ographies, singly or in a
obteihedais msabflepiiredtlcinonhiogsioghi eherbas fmat anee,

.the resulting mxture of asparagine-Ilinked
vigwpgirhth abtaéniey jasmeiragding sl nkdd icddogbgaechptide

filtration colum 25 chromat ography, and then purified
degdvaki YRS mervEng Thee dasiFsdnal frsaarhnasidseBt TUrtymeC | s

£ teferggly g reverse phase ﬁolunnﬂ for _instance, ODS,
et BRI g Lo APPTAE NG Lenket O HAROSkE it dipivad L ves

and, concr et el a, o qﬁ%%P0| nuf act ured by

coffaliiy, & Y REARR BexCelChramm et Paboty (s oFep eo cur
ofk3boRD SRALROULEILS Giha TBCus SHA T8 LERN IS BRY

the |1 ke “may Be ad%usted yureferrlrﬂegs ?o §ihiAeire oF
asparagine-linked oligosaccharide derivatives. The extent of sugar
residues to be cut off is the same as in the previous case. The
hydrolysis can be conducted in the same manner as above.

The separation of each of asparagine-linked oligosaccharide
derivatives by chromatography can be carried out by appropriately
using known chromatographies, singly or in a combination of plural
chromatographies.

For instance, the resulting mixture of asparagine-linked
oligosaccharide derivatives is purified by a gel filtration column
chromatography, and then purified by using HPLC. The column which
can be used in HPLC is preferably a reverse phase column, for

instance, ODS, phenyl-based, nitrile-based, or anion exchange-based

column, and concretely, a mono Q column manufactured by Pharmacia,
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a known condition. According to the above procedures,
each of the desired asparagine-linked oligosaccharide
derivatives can be 5 obtainedidromthe mixture of
aspar agi ne-linked oligosaccharide derivatives.
Exanpl es of asparagi ne-1inked ol i gosacchari de
derivatives prepared by the above process are
Tadgi9aPagif cluiRe Banntretirado bypEateon sach e dbilized. The
derivatives, preferably asparagine-|inked undeca 10 to
Ser?éﬁﬁélg’éc?ﬂ?éjrﬁtéenaeﬂ‘@a’%h%ééken@ﬂé bg @dduglbeg by referring to

par agi ne-l.i nked undeca- to_nona-sacchari de
3‘8?”’961 ??fi’stl%ef*ﬁs%f Meiter thpeahave é’srﬁ’éleét}Fﬂ%s |9afhe@f the

ST Bl B Rl s

PR SRS Aaersn s he kg © aefsr%caarfee

aeFiLhherdore, the asparagine-linked ol i gosaccharide
derivative having a desired oligosaccharide structure

can hgamfifi denispnrabife neduddy Bxg{.}&éé@éﬂégrlﬁgedenvatlves

aspar agi ne-linked oligosaccharide derivatives
preppaedtind the tkBevaboMRcHsCAreF@¥paragine-1inked undeca- to
penta-saccharide derivatives, preferably asparagine-linked undeca-
to hepta-saccharide derivatives, more preferably asparagine-linked
undeca- to nona-saccharide derivatives. The most preferable is

asparagine-linked undecasaccharide derivative of the following

formula wherein Prot is a protective group.

d-IOOC
HoC] ﬁ"l%n)‘ 'E-“'Ha?"\
R
OH OH
,.,o HQ;’E&Q, o a-Asn-Prot
o

NHAc NHAc
HOOC
HOHO OH Hoe o °
o2
HQI- 0 NHAc
Hach 0 HO OH
0

Furthermore, the asparagine-linked oligosaccharide
derivative having a desired oligosaccharide structure can be
efficiently obtained by hydrolyzing the asparagine-linked
oligosaccharide derivatives separated in the above step. For
instance, in the stage of separating the asparagine-linked

oligosaccharide derivatives, the asparagine-linked oligosaccharide
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20 instance, in the stage of separating the

asparagi ne-1inked oligosaccharide derivatives, the

aspar agi ne-1inked oligosacchari de 11 derivatives can

be roughly separated by Iimting the kinds of the

aspar agi ne-1inked oligosaccharide derivatives contai ned

in the mxture, and thereafter the asparagi ne-Ilinked
degiivgbives van e rdeghlatsepesated lsylijiaditddgt the kinds of the

hydrol ysis, for instance, hydrolysis 5 with a
asppyegineakinkeghel tpysadnhagddar der irmtliivelsedontained in the

.ol igosaccharide _derivatives having the desired
MR8 s RAh Fhegeaster ciheg espazagine - ldinked ehiygsaccharide

obtai ned. Here, the hydrolysis can be carried out in
degpratiyes r?erﬁné}‘bag%eéi&q b¥draberis. Eosednpatance, thyidsolysis

.preferable. that the hydrolysis is carried out. with a )
wifh 8 YRR GBPo YRR GPEAoSRRFIRIMe -dfinkpg oligosaccharide

oo BEAREIANIE BBL Sl bl s bgmAE g T
L | ' ivati ' I: jred . .
ocehb 8030 RAREURAE ot VB8 DU IICTHRoRY Shrrisg puc o

thef sdh€ neAeRUas 23R AYRC abbPK €k gpba 1 Qh i JOSALC ﬁ]@g rpir(li(j‘fera.lzil e

derivatives of which branching structuresS at

thher thaalyrefiybhe D iQesaeahsnt desAhe g9tosidy Be “RDch
be obtained as individual isolated conpounds by

cléavade mdiedbel yEe ngl iigp@acoRat Vad imaetieb iy adiéd4S from the
gl ycosi dases and the Iike to renove the sugar noieties

viavpoint rddmorageffigiienslly obtdreim ithesaspiedgides 120ked
after the obtai nnent of each of the asparagi ne-Ilinked

ol gegprdwaide derinatiivesi hevindreodesired evl imdsacgbaride
nunber of the kinds of the asparagine-|inked

StpR¢yY<efcchari de derivatives can be prepared by

changi ng the order or the kind of hydrolysis with )
vari 88s @%%&&%3@% e. Aach, ot Fhe s ianseAEPRTRT1Re Hdnked

oL SABH SR B! BB o BE R DB YEFhENS oft\es ar e
terminals of the oligosaccharides are not uniform, can be obtained
as individual isolated compounds by further hydrolyzing the
derivatives with various glycosidases and the like to remove the
sugar moieties at non-reducing terminals of the oligosaccharides
after the obtainment of each of the asparagine-linked
oligosaccharide derivatives. Moreover, even a larger number of the
kinds of the asparagine-linked oligosaccharide derivatives can be
prepared by changing the order or the kind of hydrolysis with
various glycosidases.

The present invention further provides a process for
preparing various isclated asparagine-linked oligosaccharides in

large quantities. This process includes, subsequently to the step

of preparing asparagine-linked oligosaccharide derivative or
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| arge quantities. This process includes, subsequently

to the step of preparing asparagi ne-linked

ol i gosacchari de derivative or1d2 derivatives of the

foregoi ng process for preparing such derivative, the

step of renoving the protective group fromthe

resul ting asparagine-linked oligosaccharide derivative
degivagbiveatel dde Thvegeins sirogesehfopmiepering suchuplerivative,

fromthe asparagine 5 |inked oligosaccharide derivative
theaftee @hrrameyiBgt they RrAUGCHANE ITHR H remk Kbent eruddeg

for instance, see Protecting Goups in Oganic

ASPREAPLRS L 116 Ol FR8AE hagAde ferivaldieyerkdenivativesy

0- 471-62301-6). FOB i nstance, when the protecting

gr oup s FERBE i fu e PRREGSIIRYG AEEPP cLFPMh e ABRRERG Re -

. i hol i {fo,th 0 i -1, d .
1A R ol udlFgb AR MR Bt agcorasnce
wi%glvg)kﬁ&n{:%rxr&é Qut (£1e igggghaeﬂ-se .Jr%%esggsg; %1203%%’ in

e
OC group can be renove a reaction w

orgghfe cHifrti¥triNessmimyaley ok §8€sgh&£€0k%992&¥£“ﬁ %}Q”ISBN 0-

aspar agi ne-1inked oligoSaccharide may be proper

4700620 0C )by FRYT LA¥Edihed WRBA! RO PhtBcXiHE Sq MR iKN#WBe group,
process such as various chromatographi es ~enploying a

thgeFméd¢ |grraaipl @anCibé Urgiovad b9 NadXiipaRPLpES) e & thiee
like or a process of separation by HPLC as desired. In

aspasagine lingkdcol igpssrcehpride addeinztliver by, N-he
renmoval of the benzyl group fromthe asparagine-|inked
dipetiyobbarmiamidee (DMF)ddoi ¢arkyeowtarthse reactiem. @t the other
accordance with a known process (for instance, see
hapf ot BRq i9Tguer 68 Pe rempysdi bY Ghaiffasitipn Wbk 2 Welaky agid.
AfSons I NC. |, NEMIYErk 1991, 1 SBN 0-471-62301-6). Further,
LRE PRevEeVEE Phethes PAPLGF R HS TP f ABnReRAFagine - 1inked
aspar agi_ne-l i nked oligosaccharide capn be carried out in,
oL 18R IR B, e, BIORREIN BY'URdSS DEoPUTHRc8, FeRgHion
nige 36 kbl - o303 AER ML I15sohe” SRS AL LB
AR gus kyéra Ot easnd ?gen \Paerlo‘f’ls gﬁ‘%omaq:ographles
employing a gel filtration column, an ion exchange column or the
like or a process of separation by HPLC as desired.

In case the protecting group is a benzyl group, the removal
of the benzyl group from the asparagine-linked oligosaccharide
derivative can be carried out in accordance with a known process
{for instance, see Protecting Groups in Organic Chemistry, John
Wiley & Sons INC., New York 1991, ISBN 0-471-62301-6)}.

Further, the removal of the asparagine moiety from the
asparagine-linked oligosaccharide can be carried out in accordance
with a known process. For instance, the asparagine-linked
oligosaccharide is reacted with anhydrous hydrazine and then

acetylated to remove the asparagine moiety, whereby oligosaccharide

can be obtained. Also, oligosaccharide can be also obtained by
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acetylated to renove the asparagi ne noi ety, whereby

ol i gosacchari de can be obtained. Al so, oligosaccharide

can be al so obtained by 13 r¥¥luxing the

aspar agi ne-linked oligosaccharide with heating in a

basi ¢ aqueous solution and thereafter acetylating the

asparagi ne- |inked oligosaccharide to renove the
refdyxingi the AFrarpging t Himkede oligppacthagfidehwi bl paeatginge in a

mpi ety, the oligosaccharide may be 5 purified
b%%&ﬁrBﬁP?QHﬁﬁ%PIBglank?RﬁwF @ééggrsieﬁtx%ﬁtvagub@% asparaglne-
filtration colum,

LRI A Pl STt o

as desi descr.i bed a

~<Jel87 s ehetfr bR Rver i iaactharfoe ey ve
A N0 SR A LU 15l

asparagl i'gosaceh

ch?bihhge AR [ &Mﬁidq%f g@ﬁ. %Pff‘:eagl% e%oi%‘uﬁt & San exchange

coIIec Ively referre I gosacchari eries” In

colORE 62Sle 23%B, hawd NP _pdestisd ﬂdc@%%af&hﬁﬂ‘@.eas qesn.red.

structure can be prepar ed at a | ow cost I cl ent

and A8 desd¥JRedEBURE, ddEHrdingOsaceh@drddengr !L§§e19tf10n, the
the invention are very useful 15 in the field of

asglevagopndrihkefl phigomeehhirtat sdeliofatdvaiPtRe aspdEGgias-1linked

for cancers are an exanple of application to the
Oldevsﬁqghﬂmﬂﬂeoandrtup;olhgobackhamwddI1abreEhéExemammematehree

produce an_oligosaccharide which is not found in the
EeFTGi 3P 1500y eCHively diefeTTRAOWM ashdiolibenactiaticll Ispries” in

prepared and given to the human body as 20 a vacci ne,
s°§ﬁc??%ﬁ?(ﬁaFBog%Ekﬁﬁuq desirad ppligasechrside gfTussNEer can be

esiced oli ¢chari de serjes can be produced

prgg%fﬁ g%t owt?ﬁ§ " gﬁbeﬁnt}¥ and ﬂBsgl%ﬁ¥9?(9ﬂﬂW§ﬁare

a va n | S ffectlve or, treating cance

oligg§36§hg§) SCREFIdS hiseng £%® %qﬂfﬁtﬁ98n?¥% ?ﬁﬁwuserI
inf B NEle10e oFBEEYd meﬁ%r hxa%ﬁ%ﬁéac%t%{lfgh' By 22 L

ro co

sugar noi etles t ereto t i nat1 ons o cd

vabeRsdd GRY BRHcLLAG RS QIcaJﬁB'ﬂ?roft Lppsieiesss o orthlehe

preparation
development of drugs. It is known that cells cancerate produce an

oligosaccharide which is not found in the living body. It is also
known that when chemically prepared and given to the human body as
a vaccine, such an oligosaccharide inhibits the growth of cancer.
If the desired oligosaccharide series can be produced according to
the invention, it is possible to prepare a vaccine which is
effective for treating cancer. The oligosaccharide series obtained
by the invention can further be made into derivatives by attaching
novel sugar moieties thereto through combinations of chemical
reactions and reactions of sugar transferases for the preparation
of novel vaccines.

While for example, erythropoietin (EPOQ) which is a
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of novel vaccines. Wile for exanple, erythropoietin

(EPO which is a 14 glycoprotein is used as a drug for

treating anem a because of thesa ability thereof to

proliferate erythrocytes, it has been found that EPO

fails to exhibit activity when having no

ol i gosacchari de bonded thereto. Thus, proteins include
girepEcER bR big iwsgdphg st ol dor Sreating tapemhienbecansw of the

an .ol i gosacchari de bonded thereto, so that it is
abd&swb?’éewfprt@parelafﬁ%ﬁee ieFYthracytesgge igubasi bgebyfcamd that

s 400D 18 BB CERL P oo B e SLenarice bendos
BRI, A o ST 5 e

oL A 6T LSRR LA Sl B oo enee 10
1 BRI O Ry PP T AT )t G Ll Wy We. cous

expir8Bai & s tlehCwhDMENd AR ARALNEVL N Do hGUS1 8ISl i8S des to

I

Into a desired protein. 15 Furthernore,
thel pges&ne,nanddeebPeQTRt1y AnBabdi@ing QWBQ@%@& dhar4ade

be replaced with ol igosaccharides prepared by the
priepaead imn the thesgbiomiand havehg ph)Esiredi §atud@tlide/iihYo the

to the glycoprotein. Useful as a technique for
rrogpincfory daweingl tiyp qamdiedni te exleiddtt ai phgsjchpyiatari astivity.

by the oligosacchari de 20 obtained by the invention is,
Alfgrnakivglve, at hevel ctlewordpteinshaying nPveBepinss imidgical

C.H. Wng, Science, 2001, vol. 291, pp. 2344-2350.
acHiyhty 1fall Beos¥REhegiredy oy c bRt rrdugings ol igasagrhatifes

N- etyl gl ycosam ni dase. (Epdo-H) ,so as to permt,

Prgme%ﬁ%v ﬁh%aaama%&ggnb%‘élwvas}% PERMS assndege a
degorégelgﬁggragine noi ety 25 on the surface of the

gﬁycoﬁ?o ain Subsequently, a desired oligosaccharide

I thgrepearadl ng1k 50keCA, 1903 A6 E0AL! U8 LORLRLPS
glycoproteins can be replaced with oligosaccharides prepared by the
invention to thereby give novel physiological activity to the
glycoprotein. Useful as a technique for replacing the
oligosaccharide present in glycoproteins by the oligosaccharide
obtained by the invention is, for example, the process disclosed in
P. Sears and C.H. Wong, Science, 2001, vol. 291, pp. 2344-2350.
With this process, the glycoprotein is treated with 3 -N-
acetylglucosaminidase (Endo-H) so as to permit only one N-
acetylglucosamine moiety to remain bonded to the asparagine moiety
on the surface of the glycoprotein. Subsequently, a desired
oligosaccharide in the asparagine-linked oligosaccharide obtained
by the invention is bonded to the N-acetylglucosamine moiety using

B -N-acetylglucosaminidase (Endo-M). It is also possible to
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by the invention is bonded to the N-acetyl gl ucosam ne

noi ety using Q N-acetylglucosam nidase (Endo-M . It

is also possible to 15 prepar® a gl ycoprotein having

N-acetyl gl ucosam ne noiety utilizing an E. coli

expressi on system and using tRNA having N-

acetyl gl ucosam ne bonded thereto, and to thereafter
preparedacel yeordeted gohavimgpdbeckaylgiudasaniae moiety utilizing

aspar agi ne-1inked ol i gosaccharide 5 obtained according
an §-t Reli repmnassionnsys tefe agidy yopnot ERNA biavhngsk- of

Endo-M Presently, the use of glycoproteins as
a"cer’iéﬁl&b‘é‘a‘?ﬁ‘ad‘”d’reu eend%v'a}qr@é:% hen%rw therepfter hintroduce a
de%# qpr fein adm nistered is netabolized at a high

898 ’aﬁ&S@C\ﬁl‘?éﬁlg? ath thec pgrprEag Bid@kedop] igpgansharide

g9 accharj. %‘errtrllna.l of the 9 coprotein in vivo,
%ﬁ‘é [ SEhAIRE o1 PHOrYEHi OB (L F R ea BAVGOPTPkGIR With use

?_: mFor thls reason, therelsaneedto gi ve the

g ycoproteln in a con3|derable anount . S therefore
possiphlget £1¢ OOl D 0.

living E lgy %n o %c‘rgfea%efc ngo%é S‘imfgg e| gugs

inkB145s g&n/ee%reme&.eem rt@leaalpba %ha&hsiﬁléedéﬁdﬂ'lag

to the invention, wth sialic acid cul t

melt b6 EIDME dth@aOhPEh oA Haehfkle widn idis1ter 8&1@lis #foved from
i ntroduci ng the oligosaccharide into the contenpl ated

thel yTdpsiciharidéehterseinal bdohé gREBESTe MDD GHvo, the
CARRYI NG QUT THE | NVENTI ON The present invention w ||

glyeoprptdiey idemetalpeki zgidt immeéfateincdnt chehkived | orbAGthis
exanpl es, but the invention is in no way limted to

TepReRe 'é!@}'@pllésa msetiioe givestien e lpyryokeinain @ aoediderable
broken_into 67 m_of ethanol (EtOH) being stirred. The

amapnt r dtwdg Shenafoger BPsaiolft o REBEECL At rasm of metabolism

intﬁé E3{1v1ng ggh$m§§5l¥% g%ggeggevﬂﬁéjd%gengfqélégégibtlgn to be
given by preparing an oligosaccharide according to the invention,
with sialic acid which is difficult to remove incorporated therein
at its terminal, and introducing the oligosaccharide into the

contemplated glycoprotein with use of Endo-M.

BEST MODE OF CARRYING OUT THE INVENTION

The present invention will be further described with
reference to the following examples, but the invention is in no way
limited to these examples.
Example 1

One egg yolk was placed as broken into 67 ml of ethanol
{EtOH) being stirred. The mixture was stirred for about 5 hours
and then filtered, followed by washing with 30 ml of EtOH. To the

resulting crystals was added 83 ml of EtOH again, and the mixture
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resulting crystals was added 83 m of EtOH again, and
the m xture 16 was stirred overnight. The m xture was
thereafter filtered, followersby washing with 30 m of
Et OH. The crystals obtained were dried, giving about 3
g of delipidated egg yol k. (a) The deli pidated egg yol k
was di ssolved in a phosphate 5 buffer (7.0 in pH, 30
wag ptigped Namn(lgbt g Phgamixties] wae tthereabtenr ifdltered,
O i entase ONS (product of Hankyu Bioindustry Co., Ltd.
fOilev"@s‘ %é"?ﬁ?ﬂ?ﬁe’f’l‘é}m@j Ml of hEt@R| ufhencryskhlishebtained were
al l owed to stand _at 50C for about 24
drﬁgér sgl‘,ﬁﬂ"tgerabPHE ? eF Rih&eldridated (RIF ¥84ki on was
TLC,. the_ reactiqon m xture was 10 filtered

Wit L"rége ﬁ?gydeﬁﬁé’lfiﬁr-ﬁia?%g \r/?@&koﬁEeﬂ’c?%‘?]é’&daﬁB @@b@ﬁ&te
[, S G
bug¥efSy il B, Do R ant BT (A8 BB N was i e o the
soidLﬁﬁi&Fd %‘?‘fglsﬂééj%%lgw?ﬁﬁ_ %le O%C'i-{ggkgﬁ(acent %GY

reeze-dri ed resi ou

1. @bfyﬂ'x@.ﬂ fwtﬁeedmdﬂeosth@sam gﬁ“ gghc nﬁ? r&,ﬁé}@%

oride buffer solution (7.5

alfdded o tsda0Rt 2t Ns@cSBbHt 4, + /'ﬁt hBass. Eakdd "Eﬂe T ination

added to the solution, and the m xture was a
ofsthadrdartidd wheUsen fltinea bei mc,crt@@keda&@iorplﬂuec\tﬁ&)é *ds

hours. Actinase E (21.5 ng) was added to the reaction
fikteted eviddaiCrl2de hoThe filtErate?@akobbmywmtdated BRACHIAIEied

again for about 48 hours while being checked for pH
byAgekrfiltgatéoni celunon chirondtogegittyl dSephadeord-i2sned.byx 100

TLC, the reaction mxture was filtered with Celite,
cma B0 he The Eracbions consadaing athal desd rpdr sccntifegeiere

%Itr i on col um chr omat og hy (Sephadex G 25, 2.5 X
co G 9oBrenyTRted 206 then %ﬁenfiﬁ@eiihe 25 desired

sacc vvereclle%the ce ted and then .

freegg '.go 483 TEEF Tihe tdggg tpipettyyerpiaddedy Tris-
hy&@ébﬁao oIv d In 1c1um chloride buffer solution (7.5 in pH, 43
ml) and NaN, (21 mg) to obtain a solution. Actinase E (43 mg) was
added to the solution, and the mixture was allowed to stand for 24
hours while being checked for pH every 12 hours. Actinase E (21.5
mg) was added to the reaction mixture again 24 hours later,
followed by a reaction again for about 48 hours while being checked
for pH. After the termination of the reaction was confirmed by TLC,
the reaction mixture was filtered with Celite, and the filtrate was
concentrated and purified by gel filtration column chromatography
(Sephadex G-25, 2.5 X 100 cm, H,0). The fractions containing the
desired saccharides were collected, concentrated and then freeze-
dried.

(c) The residue (about 120 mg) obtained was dissolved in 1.5

ml of water, and 26 mg of sodium bicarbonate was added to the
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m of water, and 26 ng of sodi um bi carbonate was added

to the 17 solution. To the m xture was added a

solution of 68 ng of Fnoc-GCsw?

[ N-(9-fluorenyl met hyl oxycar bonyl ) oxysuccinimde) in 2.5

m of dinethylformam de, and the resulting m xture was

reacted at room tenperature for 2 hours. After the
sdusappeaTantbeonrixtirenwrer pdfled aveolutshbnrof b OWMITRE Fmoc-Osu
Nélsopropanol | M agueous sol ution of anmoni um

dér 5%%°eetgolmetth§1%mm9mﬁq> KVPECTiE midad et r 2t ednlbpf

To th d dded 15 ni f
aifaeny Epamide, apa ﬁ%{%hlggﬂéﬂfﬁ%ef HasnTeackasd \ats room
t foll t
refbskafine Yorg g]aﬁﬁ%ﬁihfsgar%&%%P?@?ae%aﬁh%% RREerial
5 th eth d ft frate d
F S e B
ac@QEHQDB (WtheG@Laé@%?r?letQEe cegltgy:gé] T?;:\te

fracti ons contal ning gosacc arl ES wer e CO

evBpBEsRdF at 88 eyl fd-88728- PE+E€haded 15NG1 r&élw%tt%ﬁgﬁg 2?< ml of

purified by an HPLC fractionating colum

diBERy O¥thd?, ORBdSthe miktirdSRadmt AVedd rBM 16 MNHhtes, followed
buffer-20/80, 7.5 mM/mn., wavelength 274 nm. A

byf aaséparatdionnpracedqiesk e't‘hé efuRddt 1dPeAwiE FarkAbewashed
was coll ected, then concentrated and desalted on an

wiCbSlEotlumf. dilehyT resdee- danddthétwa fitleaddohcemf faredednd
about 13.3 ng of the desired disialo Fnoc

freergudnicadhar Thie praguder vasitturd 188 usiOHO a@O0ODEOCkLYdn  (Wako -
HOOf~-ONHAC H3C-OOHO OOOHOKHHO HOHWHWLS N

GeNqugp%@) for gradient elution. The fractions containing

oligosaccharides were collected, concentrated and freeze-dried.

(d) The residue was purified by an HPLC fractionating column
(YMC-Pack R&D ODS, D-0ODS-5-A, 20 X 250 mm, AN/25 mM AcONH,
buffer=20/80, 7.5 ml/min., wavelength 274 nm). A fraction of main
peak eluted about 15 minutes later was collected, then concentrated
and desalted on an ODS column. When freeze-dried, the product

afforded about 13.3 mg of the desired disialo Fmoc oligosaccharide

derivative.
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HO NHAC NHAcO COCH HOOC HO HpO~HO ' pH+- HO~-p O 10" O
HCOHO OHNHM 3 r O The '"H-NVR data as to the
compounds is given below. ' H&AWVR(400MHz, D20, 30 "C
HOD=4.81) 5 8.01(2H, d, J=7.5Hz, Fnoc), 7.80(2H, d,
J=7.5Hz, Fnoc), 7.60(2H, dd, J-7.5Hz, Frmc) 7.53(2H,
dd, J=7.5Hz, Fnoc), 5.23(1H, s, Man4-H,), 09(1H d,
J=9. , qu_HAcl H1), 5.04(1H, s, Man4'-Hl), 4.
s, HOMAN 70" 4.66(m 4 cNAc2-HlL d cNAcb5,

H;E'ﬁg\? , dHo 6, 6' - H1), 4.44(1H, d,
“W(ITH bd, MW 0 10 4. 29, (1H, bd, Man4' -
4. 80(1H, bd, |van4-r=|a;§|% 77(2H, dd, NeuAc7, 7' -
2.80(1H, bdd, Asn-(3CH),§2.62(1H, bdd, Asn-18

2.14(18H, s X6, -Ac), 1&% HT -
Exanpl e 2 [Disi al oeloi gY ' waspe 15
(undecasacchari de)ﬂiom'ds (a) andNifA) WHAeo peobar ned in

t he saH®Granner as WP IExanple 1. (c) The residue

(abm'ﬂol j was dissolved in 1 m of 0.1N
T° o UiNHae was added (Boc) 20 (4 nl, 20
HBﬁ okyo Kasei Co., Ltd.), and the m xture was

re:acted at roomtenperature for 2 hours. After the

di sappearance of the 19 material was confirmed by TLC

(i sopropanol : 1M aqueous sol ution of ammoni um

acetate=3:2), 2.5 nm of dichloronethane was added to

t he Theadt-NM¥R datd tase thotheepammiinds. ifheiveamlow. ayer
. was further washed with 2.5 m of dichloronethane and
H{NMR (¢8PMBz, doipusiedCt oHeD=4.81)

8.01(2H, 4, J=7.5Hz, Fmoc), 7.80(2H, 4, J=7.5Hz, Fmoc), 7.60(2H, dd,

J=7.5Hz, Fmoc), 7.53(2H, dd4, J=7.5Hz, Fmoc), 5.23(1H, s, Man4-H,),
5.09(1H, d, J=9.4Hz, GlcNAcl-H,), 5.04(1H, s, Mand'-H,), 4.86(1H, s,
Man3-H,}, 4.70~4.66(m, GlcNAc2-H, GlcNAcS5,5'-H,), 4.54(2H, 4,
J=7.9Hz, Gal6,6'-H,), 4.44(1H, d, FmocCH), 4.34(1H, bd, Man3-H,),
4.29, (1H, bd, Mand'-H,), 4.20(1H, bd, Man4-H,), 2.77(2H, 44,
NeuAc7,7'-H,,), 2.80(1H, bdd, Asn- 8CH)}, 2.62(1H, bdd, Asn- 8CH),

2.14(18H, s8X6, -Ac), 1.80(2H, 4d, NeuAc7,7'-H, )

Example 2 [Disialooligosaccharide-Boc derivative
(undecasaccharide) ]

Steps (a) and (b) were performed in the same manner as in
Example 1.

(c) The residue (about 120 mg) obtained was dissolved in 1
ml of 0.1N NaOH ag. To the solution was added (Boc),0 (4 ml,
product of Tokyoc Kasei Co., Ltd.), and the mixture was reacted at

room temperature for 2 hours. After the disappearance of the



5 pHof 7.0 with 40 MM HO . The aqueous | ayer was
concentrated, and the residue was purified by an ODS
colum (gradi ent H20 100% -> 1820 AN=99/1 --'
H20/ AN=95/5 ' H, 0/ AN=90/ 10). The fraction contai ning
the desired disial ooligosacchari de Boc derivative
(confirmed by HPLC) was col | ected, concentrated and
mgherd2d- Wes egpniigmed) by HELG eldisgpeonarcl solMhiagdeens solution of
urified by HPLC. (YMC-Pack ODS-AM SH-343-5AM 20 X
nine 4 AR5 TivZAe CRID B fofe AAShbgrome thang wapradded to the
wavel engt h 215 . A fraction of main peak el uted
refrf\clf’&fm %ix?ﬁrrﬁjttg’? PEPRT 3G - oT e ARGOUE o hR Y S duzhber

wast8 VE56)2 Nl of Lo ip e hen S o PHEirhheF o e to a
s peUy 30Dy ohyt ey dosod dlal olhogli 90sacaial g 808 ooy
erivative. = ~
AR BT GG &Y Rcoos o R 37601k oo Thbh —
FRERT syl a Oy R BaRD By ST pesnins

the desired disialooligosaccharide Boc derivative (confirmed by
HPLC) was collected, concentrated and freeze-dried.

10 (d) The residue was isolated and purified by HPLC. (¥YMC-Pack
ODS-AM, SH-343-5aM, 20 X 250 mm, AN/25 mM AcONH, buffer=5/95, 7.0
ml/min., wavelength 215 nm). A fraction of main peak eluted about
11 minutes later was collected, concentrated and then desalted by
gel column chromatography (Sephadex G-25, H,0). When freeze-dried,

15 the concentrate gave about 10.0 mg of the desired

disialooligosaccharide Boc derivative.

HOHOOC HO

HO b
HO ?,O_Q-hq_ NHAc
H,CNH O ohi ozfg)"o

0
: e o
Ho H® é%iﬁéé:é"ﬂn’\j;

HO NHAc NHAcH CoQH
y gooc HO o
OH HO™\_O
HO.
H;,C Tr o HO OH

'H-NMR (400MHz, D,0, 30C, HOD=4.81)
20 0 5.19(s, 1H, Mand-H), 5.12(d, 1H, J=9.6, GlcNAcl-H,), 5.00(s, 1H,

Mand'-H,}, 4.61-4.71(m, 3H), 4.49(d, 2H, J=7.6), 4.30-4.40(bs, 1H,
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15

20

25

Man4' -H ,), 4.61-4.71(m 3H), 4.49(d, 2H, J=7.6),
4.30-4.40(bs, 1H, 20 Asn-a CH), 4.31(s, 1H, Man3-H_ 2),
4.25(bs, iH WMn4-H 2), 4.17(bs, 1H, Mn4-H 2),
2.84(dd, 1H, Ja=15.6, Jb=4.4, Asn-Q CH), 2.72(dd, 2H,
Ja=12. 4, Jb=2.8, NeuAc7-H3.), 2.60-2.75(m 1H,
Asn-/3CH), 2.13, 2.12, 2.11(eachs, 18H, Acx6),

Ash-TGRId, 42Bi1 (§a=1I2. Man3by12, 44 .75 (YesyAaH; Hean4 -H.,)48(@s17 (bs, 1H,
9H, Boc). Exanple 3 [Disialooligosaccharide Ac

Magdr Hudit | ¥ 84 Widedls abatidr ibdeyb=4The Birep3Clh) 2@ (dd) 2H,
are perforned in the sane manner as in Exanple 1. 10

JaEdy - $h el vki8d u8epABpbUhed 202 nif) - DIFSEMmn e HH waksdi €8] vedl 13,
in 1 of .purified ter. To.the solution were added
2. o TLnl phbh i e e T2 Sl Al d8- 800 do-imd.

xt,ur stjrred for about 2 hours. After the
N7 had bl - 18860 bl B0

ure va om tenperature for 2 hours,
t he di sappearance of the material was confirnmed by TLC
15 (i sopropanol : 1 M aqueous sol uti on of amoni um

Exaffidt £- Fidia1888iddccha? il z?% r&ﬂﬁ@a@wgﬂi@:{%‘e@%chuide) ]

added to the reaction m xture separati on.

aqueeus Leyed MBS ahdr (HEraMapRedointd i The sQ@he manner as in
di chl oronet hane and thereafter adjusted to a pHof 7.0

Exammpbe spt. NaHCO3 aq. The aqueous | ayer was

concentrated and then purified by 20 an ODS col um

(gr adeénThé2@sli@Neo (&b 124=98) lobta i@ AbE984i5301ved in 1

fraction containing the desired disialooligosaccharide
mlpef pirifiigdi watéronfTer bhel $nludRlol) wers abidde @ 42 mg) and

subsequent | freeze-dried. (d) The residue was
thP%o?%&LelG éﬁéyﬁﬁ%‘ﬂff i &9 By) HPaml thavpiriuke wis @EvgrARy for
bSH— 343-SAM 20 X 250 mm AN 25 nmM AcONH4 buf fer-1/99,
abgup 2 HhSn.  ALiFeltBRITIF DTS HRF. TRasted @tofogM hemperature

e el ut eg about 11 minutes later was collected,
£of ROt SReaREFARRERABER) T bRy PoGEE 1ab| YA, contirmed by Trc
(1 S50 PSR IMNY R 3AFH B2 %0 £ HaRoni L d15848.9) ! €D the
2.5 ml of dichloromethane was added to the reaction mixture for
separation. The aqueous layer was further washed with 2.5 ml of
dichloromethane and thereafter adjusted to a pH of 7.0 with sat.
NaHCO, ag. The aqueous layer was concentrated and then purified by
an ODS column (gradient H,0 100% — H,0/AN=99%/1 — H,0/AN=95/5). A
fraction containing the desired disialooligosaccharide Ac
derivative (confirmed by HPLC) was collected and subsequently
freeze-dried.
(d) The residue was isolated and purified by HPLC. (YMC-Pack

ODS-AM, SH-343-5aM, 20 X 250 mm, AN/25 mM ACONH, buffer=1/99, 7.0
ml/min., wavelength 215 nm). A fraction of main peak eluted about

11 minutes later was collected, concentrated and then desalted by

gel column chromatography (Sephadex G-25, H,0). When freeze-dried,



21 the concentrate gave about 8.5 ng of the desired
di si al ool i gosacchari de Ac derivative. HpOHO OOC HO H
HO }~O NHAc H3C~ OOHR O | pzH,, OH D~<+-OH H HO H
V-LA 4- t HO NHAc NHAcO COOH HOOC HO OH HOB'O O
HpOO~-~H~O . 0. 0 H Cx NH O HOB® CHONYHAc 3 O 5
" H NMR(400MHz, D20, 30 C, HOD=4.81) S 5.19(s, 1H,
thes SERFEPtrate gage abpul=H 5% maGeENNed -deBired. 00(x, 1H,
Man4' -H 1), 4.66(hs, 3 4.54-4.57(dd, 1H, Ja=8.1,
dlﬁ&é&"%}lﬂ?%@&rldzkﬁc rigptivesi(s, 1H, Man3-H 2),
4.25(bs, 1H, Man4-H 2), 4.17(bs, 10 1H, Man4-H 2),
2.85(dd, 1H, Ja-15.8, Jb-4.3, Asn-(3CH), 2.65-2.75(m
3H, NeuAC7-H3., Asn-/3CH), 2.13, 2.12, 2.08,
2. 06’8, MRLH, Acx7), 1.77(dd, 2H Ja-12.1, Jb=12.1,

p)’ I [D| si al ool i gosacchari de Al | oc

| Ho %

Hgghe ive 5 Scchari de)] Steps (a) and (b)
performed 1 n me manner as in Exanple 1.

0 o)
HO H%%%ﬂ”ﬁﬁ":

o NHAc NHAco CoOOH

HO OH Hoe o 0
HO
Ie w
0

NHAc

'H-NMR (400MHz, D,0, 30, HOD=4.81)

0 5.19(s, 1H, Man4-H,), 5.11(d, 1H, J=9.6, GlcNAcl-H,), 5.00(s, 1H,

Man4'-H,), 4.66(bs, 3H), 4.54-4.57(dd, 1H, Ja=8.1, Jb=4.5), 4.50(4d,

2H, J=7.8), 4.31(s, 1H, Man3-H,), 4.25(bs, 1H, Man4-H,), 4.17 (bs,
10 1H, Man4-H,), 2.85(dd, 1H, Ja=15.8, Jb=4.3, Asn- 3CH), 2.65-2.75(m,

3H, NeuAc7-H,,, Asn-8CH), 2.13, 2.12, 2.08, 2.06(eachs, 21H, Acx7),

1.77(dd, 2H, Ja=12.1, Jb=12.1, NeuAc7-H,,).

Example 4 [Disialooligosaccharide-Alloc derivative
15 (undecasaccharide) ]
Steps (a) and (b) were performed in the same manner as in
Example 1.
(c) The residue (about 120 mg) obtained was dissolved in 6
ml of 0.1N NaOH ag. To the solution was added (AllylOCO) ,0 (573 ml,
20 product of Tokyo Kasei Co., Ltd.), and the mixture was reacted at

room temperature for 12 hours. After the disappearance of the
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20

(c) The residue (about 120 ng) obtai ned was di ssol ved

in 6 m of 0.1N NaOH ag. To the solution was added

(Allyl0CO) 20 (573 m, 20 praxiuct of Tokyo Kasei Co.,

Ltd.), and the m xture was reacted at roomtenperature

for 12 hours. After the di sappearance of the 22

materi al was confirned by TLC (i sopropanol: 1M aqueous
matErdfl o¥rHcondiRBAR bl &t diseproyandl: M efluecus solution of

di chl oronet hane was added to the reaction mxture for
m@@ﬁéP‘ﬁt?Watﬂné aluebtidny ngefhﬁ}akomﬂquepe washrdfied tte the

i chl %romet hane .and t hereafter adjusted to a 5

reﬁﬁtasf’nf“’d‘ Fh 25 FRRHA1%Phe @augovaylew%yas further
wa%%?&eall{}?tl%d’mén?g%q& reSI gﬁ@#\%@}gu“ frleggt2¥ adjusted to a

gradi
SRR A0 4 °”é°?%33'&”?v‘e“‘?cSﬁ%n%%aarsged and
Y462 1aBbLetE S 500 XSt b hAgEs L tood O
gk— 34
PR sty 3 %%&ngth@v@% B ged

Ac ONH4 buffer—2/98 7.5 "m/mn.. wave

d1ﬁ:ﬁabb¢m’gd35facﬁfﬂhﬁlcﬂ)@akl1QJCUH§£|16@@iﬂe (E3nki PHE @ oy @ltPQ.[‘:) was
was col |l ected, concentrated and then desalted by gel

coddaéqmrl.cmn:anogamm)an(dSepbademﬁezﬁ H20O) . Wen

| yophi lized, 15 the concentrate gave about 8.7 ng of

t he ddsi Thel mtisddakeowhs gosdatiedr adé pitidd edebiyvAPLE L. (YME- Pack

HOHO OOC HO HQH HO- O O NH AC H3C- OoHMO 8 O 19 O
ODEFANH FHO 3G RAMIH-2Q X 250 mm, AN/25 mM AcONH, buffer=2/98, 7.5
ml/min., wavelength 215 nm). A fraction of main peak eluted about
18 minutes later was collected, concentrated and then desalted by
gel column chromatography (Sephadex G-25, H,0). When lyophilized,
the concentrate gave about 8.7 mg of the desired

disialooligosaccharide Alloc derivative.

"a'?%"* &*
0 ég o _/=

HO H%%“—'\*ﬁo w4

ZQ( NHAc NHAco COOH ©
HOOC
HoH® OH HO™N 0 O
olh© S\;ﬂ’
HQM-, NHAc
H3c‘n’ 0 HO OH

'H-NMR (400MHz, D,0, 30°C, HOD=4.81)

0 6.01(ddd, 1H, Ja=17.2, Jb=10.4, Jc=5.2, -CH,-CH=CH,}, 5.37(d4, 1H,
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HO NHAC NHACO COOH 0 HOOC HO O HppO-~HO O-~H, , yyH
~~QQO-~"0/ H3 CxNH O pY~OH NHAC O 20 ' H- NVR( 400MHz,
D20, 30t, HOD=4.81) 6 6.01(dRB 1H, Ja=17.2, Jb=10.4,
Jc=5.2, -CH2-CHECHR), 5.37(d, 1H, 23 J=17.2,
- CH2- CHECHR) , 5. 30(dd 1H, Ja=10.4, Jb=1.8,
(OH,-CECH), 5. 19(s, 1H Mend-H ), 5. 12(d. 1H J=9 6
I=&7c Rac 1CH § @Hz@@(é 30 {4d, NlaTap0)4 411:60 8, 71CHy)- CH=CH,) ,
4.50(d, 2H J=7.6), 4,35-4.45(bm 1H, aCH) ,
5 L’rggi(sm'l#a%ﬁg) H5 2 (d 2B g, J'J?HG J%C’@Aﬁf\/ﬁhh 200 (s, 1H,

gl 140 s AR e A, o500, e
J;EUA(:? qu) ﬁgi%a(n%d ]’ 24og?éich"§‘ ?Ig%llg-p\éiaé)‘* ¥03% 0
wl, 4%, *%Héuévairlii“%p%% CAHY L TRSEATE Pskone SR eRb

2.92Mb@di OVdifle juakboys Hi50l gt eﬁeuﬂépéﬁ 39' ng-d4 (ed 1y, _Ja=15.6,

ollgosaccharlde derivatives in Iardg& quantities
Jph b g Mugdh B @Y €12 qasext Pan £onvent ppnad | ok [end>© bA, Acx6)

the field of devel opi ng pharnaceutlcals or t & )
1.24 (ad ANB Jh-1A. pr anea2 .DOr NpLEERIH,NY, a5 PEY @Y Igﬁ-, l BBJSPQ'

ol i gosacchari de derivatives including the steps of:

(a) treating a delipidated egg yolk with a protease to

obtain a m xture of peptide-linked oligosaccharides,
INDUSTRIAAtAPRGICABIEBATY ure of peptide-linked 5

ol i gosaccharides with a peptidase to obtain a mxture
of The present invention can provide various isolated

asparagine-linked oligosaccharide derivatives in larger quantities
and with much greater ease than conventionally for use in the field

of developing pharmaceuticals or the like.
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aspar agi ne-| i nked ol i gosaccharides, (c) introducing a
i pophilic protective group into the asparagi ne-1inked
ol i gosaccharides in the mxt24e to obtain a m xture of
aspar agi ne-1inked oligosaccharide derivatives, and (d)
subj ecting the m xture of asparagi ne-linked 10
ol i gosacchari de derivatives to chromatography to
separate the mxture into ©BAIM3 dual asparagi ne-1i nked
ol i gosacchari de derivatives. 2. A process for
preparing asparagi ne-linked oligosaccharide
derivatives as defined in claim1 wherein the
del i di.dat puoegss Viok prepaninqiasparbyidel 1 ikt odgga8accharide
avian_egg yolk with an organic solvent. 3. A process
derdvapiepdringd uddpar g ratapsnkéd 64) Josaddihdradéelipidated egg
deriyatives as defined in claiml wherein the ‘
Y°&§pz{ﬁaﬁi HEPIAERER LRI FRIGIEC BhBEXERT )y PePtide- hinked

S N A RS r e T e S T
I ne-Jin ol i ride, derivatives as
c13BRRAEEhTAd et L AR oo o YR
asPhr 9 59€ CNafidede oI 85MRAIINNSS 485 S ASPAAFLRES iﬁg\kaeoii ophilic
undeca- to hepta- saccharide derivatives. %_ proé@gg
prbeecpiepayiong anparas Rephirdledle 0l iRIeTINgbifeharides in the

derivatives as defined in claim4 wherein the
mix$pae atp rebtainkedm2biurel iofoaapatsyints 1daked abl MpfsatkcBaride
aspar agi ne-li nked undeca- to nona- saccharide
degavabiresuesnds (AN gniesdd nforhermeixtinegof asparagine-linked
las araqgi ne-1inked oljgosaccharide derivatives as
olag ?%%%%ﬂda deri R bivesetn EhECuRiRgTaghHel P | sARATate the
.0l i gosacchari,de. derjvati ves.are ﬁi% ragLne-Iinked
i R et RBPE Ao AP A RaLee HIRY, Pl dgeeaqqhar Lae
deRE6RR{J4dlY sparagi ne-linked ol igosaccharide

2. A process for preparing asparagine-linked oligosaccharide
derivatives as defined in claim 1 wherein the delipidated egg yolk
is obtained by delipidating an avian egg yolk with an organic
solvent.

3. A process for preparing asparagine-linked oligosaccharide
derivatives as defined in claim 1 wherein the asparagine-linked
oligosaccharide derivatives are asparagine-linked undeca- to penta-
saccharide derivatives.

4. A process for preparing asparagine-linked oligosaccharide
derivatives as defined in claim 3 wherein the asparagine-linked
oligosaccharide derivatives are asparagine-linked undeca- to hepta-
saccharide derivatives.

5. A process for preparing asparagine-linked oligosaccharide

derivatives as defined in claim 4 wherein the asparagine-linked



derivatives as defined in claim1 wherein the o

|'i pophilic protective group is a carbonate-containing

group or acyl group. 8. A prozgss for preparing

spar agi ne-| i nked ol i gosacchari de derivatives as

defined in claim7 wherein the lipophilic protective

group is a carbonate-containing group. 9. A process for
olfiigepatthgr shardaginet i ek ed 0 hbgeﬁﬁmﬂ i%Redd8hAYE ) MRS nona-

as defined in claim1 wherein the lipophilic protective
sagpcbapide demicagives. or Boc group. 10. A process for

preparing sparagi ne-linked oligosaccharide 5

der i \Pat Avesoges sl didmpgepar tiqiasparapéne: hinked oligosaccharide

| i pophilic protective roup is Fnoc group. 11. A
deﬁrlgfegyée? G Feépardntp PaisgPnebereiiedhel pgpavREINg -ildeked

derivatives as defined in claim1 wherein the )
oL3g0FEehIIde AREAYS DI Yeb S ASPRERE G HIARRE URdpqaraccharide

s f asparagi ne-linked oligosacchari des obtained
d q?‘%gga??ép (b) are hydrolyzed before the 5 subsequent

step 7t 0aCHtoMsd £32 r%%%ﬁﬁ% .58&5§§ le%¥H%dp59§§§SagéHéride

preparing sparagi ne-Ti i gosaccharide  deri 1 VEs

dedsvaeiveeGs Qe€idéd ih \WGHRAI D &ﬁ@%éﬁ%p%haghﬂﬁéﬁﬂfﬂgﬁdproFective
ol i gosacchari de derivatives contained in the mxture o

gregpaifg rarbbhakedcml tajadagchasis erdaicyyagiamgs. obt ai ned

by the step (c) are 5 hydrol yzed before the subsequent

st ep 8t oAcexogsfsfs fomeprepmEringisphragine-linked oligosaccharide
derivatives as defined in claim 7 wherein the lipophilic protective
group is a carbonate-containing group.

9. A process for preparing sparagine-linked oligosaccharide
derivatives as defined in claim 1 wherein the lipophilic protective
group is Fmoc group or Boc¢ group.

10. A process for preparing sparagine-linked oligosaccharide

derivatives as defined in c¢laim 9 wherein the lipophilic protective

group is Fmoc¢ group.

11. A process for preparing sparagine-linked oligosaccharide
derivatives as defined in claim 1 wherein the asparagine-linked
oligosaccharides contained in the mixture of asparagine-linked
oligosaccharides obtained by the step (b) are hydrolyzed before the
subsequent step to cut off some sugar moieties.

12. A process for preparing sparagine-linked oligosaccharide
derivatives as defined in claim 1 wherein the asparagine-linked
oligosaccharide derivatives contained in the mixture of asparagine-
linked oligosaccharide derivatives obtained by the step (c¢) are

hydrolyzed before the subsequent step to cut off some sugar moieties.



