1 SPECI FI CATI ON SUGAR- CHAI N ASPARAG NE DERI VATI VES AND PROCESSES FOR THE
PREPARATI ON THERECF 5 TECHNI CAL FI ELD The present invention relates to

bi oti nat ed asparagi ne- |inked oligosaccgarides, fl uor escei ni sot hi ocyanat ed
(FI TG bonded) asparagi ne-linked oligosaccharides, a processs for proparing
such a 10 conpound, and the use thereof. BACKGROUND ART In recent years,

nol ecul es of oligosaccharides have attracted attention as third chain life
nmol ecul es following nucleic 15 ag 8 d proteins. The human body is
a huge cell society conprising about % trlyﬁﬁon cells, and the surfaces of
all the cells are covered with oligosaccharide mol ecul es. For exanpl e, ABO
bl ood groups are determ ned according to the difference of oligosaccharides

over the surfacesgsotarethsiN A8pARAGOSRSHIANAGESES UANT iFROCEBSESNNECtion with
the recognition of cells and interaction of cells and are key substances
for the establishnment of thercrElH PrecRRAYIONDITSIERED&NCES I n the cell
society |lead, for exanple, to cancers, chronic diseases, infectious

di seaSes and aging. 25 For exanple, it is known that when cells cancerate,
changes occur in the structure of oligosaccharides. It is also known that
Vibrio cHEICENREAL iFHenza virus, etc. ingress into ceIIs and cause

i nfection by recogni zi % and attachlng to a specific ol i gosacchari de.

O i gosacchari dé&eapEe 1ﬁﬂF8té€W¢ﬂ%$Pqﬂﬁaﬁ°EP&PEﬁnﬁﬁﬁété?ﬂ%raglne'

linked oligosaccharides, fluoresceinisothiocyanated (FITC-bonded)
asparagine-linked oligosaccharides, a processs for proparing such a

10 compound, and the use thereof.

BACKGROUND ART
In recent years, molecules of oligosaccharides have
attracted attention as third chain life molecules following nucleic

15 acids (DNA) and proteins. The human body is a huge 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.

20 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.

25 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



in structure because of the diversity of arrangenments of nonosacchari des,
nodes or sites of |inkages, |lengths of chains, 5 nodes of branches and
overal |l structures of higher order. Acgordingly, biological information
derived fromthe structures thereof is nore diversified than is the case
with DNA and proteins. Although the inportance of research on

ol i gosacchari des has been recognized, the conplexity and variety of

struct ur g j4Benedhatiaie 10 del ayed progress in the research on

ol i gosaccharides unlike the studies on DNA and proteins. To clarify whether

a protein has a@hiibbb¥céigaFiRRgaréemadkl mdrendohpl 8x SRG biva ek gesasichar i de
| eads to the devel opnent of pharnaceuticals and food products based on a
novel priikcCisprectdfe terbusbubf nthd diveesptevehtdraangemeéneatafent of di seases
and expectedly entailing wi de application. Accordingly, utilizing the
speci f i cinopoghcbhatidesavimdiias bondsitesl pfobakawes. dédenpthoodfi phadan. be
produced nerely by reacting a plurality of biotinated oligosaccharides on
an avbdi meded 20 bianrchigisared qyRmrlinREsurtuRs Sithihdgher coxd&an-y prot ei ns
having ability to bond to a specific oligosaccharide. In order to isolate
and puri AFCRTdpREt Y Ciglegaral pLarpasir cdgibiahired B¢ gISACENARRPde is

bonded [ bilized t .avidinated affinit I 1 Xt
cont ai ni (eR ot b0 25 RAGTRLEL ITEY 16 SHLCITFCArF) MY BEHES L
bi ot i nat | i har i i h h_.t. | b h
desi roa. AebbaR BRT FBRERats B 3L P R DR e At LR e

R e R g g AL o
itsehp) cRAbedI sARYE BY tesOMdIGriReor! JGgosaccharides unlike the
studies on DNA and proteins.

To clarify whether a protein has ability to recognize and
bond to a specific oligosaccharide leads to the development of
pharmaceuticals and food products based on a novel principle,

15 contributing to the prevention or treatment of diseases and
expectedly entailing wide application.

Accordingly, utilizing the specificity of biotin-avidin bond,
oligosaccharide microchips can be produced merely by reacting a
plurality of biotinated oligosaccharides on an avidinated

20 microplate. This makes it possible to clarify proteins having
ability to bond to a specific oligosaccharide.

In order to isolate and purify a specific protein, a
specific¢ biotinated oligosaccharide is bonded and immobilized to an
avidinated affinity column, and a mixture containing a protein

25 having ability to specifically bond to the biotinated
oligosaccharide is passed through the column, whereby the desired

protein only can be isolated.

An FITC-bonded asparagine-linked oligosaccharide can be



An object of the present invention is to provide an 5 asparagi ne-1|inked

ol i gosaccharide wherein the amno group of asparagine is biotinated or
bonded to FITC, a process for preparing; the sane and the use of the sane.
DI SCLOSURE OF THE | NVENTI ON 10 The present i nvention provides the foll ow ng
inventions. 1. An asparagi ne-linked oligosaccharide of the fornmula (1)

gi ven bel ow havi ng undeca- to tri-saccharides OCHOHOH HOOOOOOOH

Asn- Ft mc 1(9%)1ate&1 aé%ﬁ%yli\ﬁm V\éleer&lrapﬁor@@ﬂs R% &2l ¢negchefy hydnagen atom or

a group of the formulae (2) to (6) and may be the same or different, and Q

is a 15hicehtn ghetpedhord TGHH @H@aré‘@rﬁpllﬁﬁaemlé'@&dﬁ@ré@bﬂ\hté'@p O
AcHN HO O OH HOO (2) HO OHO HO 4 HO HO HOOC HO HO O 0// "Y \~ HO AcHN

can be isolated by removing the FITC.
An object of the present invention is to provide an
5 asparagine-linked oligosaccharide wherein the amino group of
asparagine is biotinated or bonded to FITC, a process for preparing

the same and the use of the same.

DISCLOSURE OF THE INVENTION
10 The present invention provides the following inventions.
1. An asparagine-linked oligosaccharide of the formula (1)

given below having undeca- to tri-saccharides

&K
-0
1;5;;%2:;%§x// /;TS£§;;;;!§L//ASWFHDC (1)

AcHN

wherein R' and R’ are each a hydrogen atom or a group of the
formulae (2) to (6) and may be the same or different, and Q is a

15 biotin group or FITC group.
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ACHN HOHOOHHOp O(3) HO HOHO HO AcHN HOO HOO HOOHHO O (4) HO
,O HOHO HO AcHNO HO90 (5 HOHOHOOH HOHOO(6) HOS5 2. An
asparagi ne-linked oligosaccharide derivgtive containing at |east one fucose
in N-acetyl glucosam ne on the nonreducing term nal side of an
aspar agi ne-linked oligosaccharide wherein the am no group of asparagine is
nodified with a biotin

o 10 HOOC HO
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5 2. An asparagine-linked oligosaccharide derivative

HO

containing at least one fucose in N-acetylglucosamine on the
nonreducing terminal side of an asparagine-linked oligosaccharide
wherein the amino group of asparagine is modified with a biotin
group or FITC group.

10 3. A process for preparing a biotinated asparagine-linked



group or FITC group. 10 3. A process for preparing a biotinated

asparagi ne-linked 5 oligosaccharide characterized in that an
aspar agi ne-linked oligosaccharide of tRe formula (9) having undeca- to tri-
saccharides is biotinated ROOHOH OHHOOOO 40j--\~,~OHO O HO Asn (7)
RZ AcHN AcHN 5 wherein Rl and R2 are as defined above. 4. A process for
preparing a FI TC bonded asparagi ne-1inked oligosaccharide characterized in
that an asnlLadtbrkatidkefarekt&OsAGChar ikdgt ofn thehaginbal {Hedravi ng undeca-
to tri 10 saccharides is fluoresceinisothiocyanated (FI TG bonded). 5. A

m cr opl atq ika¥hBghariaeidfi zhd fdhenalzo (Bhehabiwe undieeti- nad eelri -
aspar agi ne-1inked oligosaccharide. 6. An affinity colum having i nmobilized
t her et 0 tdeechbovées hisotbiinatiradtedpar agi ne-| i nked ol i gosacchari de. 15 The
present inventor has already devel oped, as disclosed in Japanese Patent
Application No. 2001-185685 (hereinafter referred to as the "prior
application”),.iprocesses for preparing asparagine- |inked oligosaccharides
derivative, asﬁagagine-linked ol i gosacchari des and ol i gosacchari des whi ch
processes are pabl e 20 of ¢#oduci ng vapbuous i sol ated aspar agi ne-1|i nked

i i mﬁgﬁ gr eat eage and in larger quantities than

0 Asn (7)
HO

R? AcHN AcHN

wherein R' and R’ are as defined above.

4. A process for preparing a FITC-bonded asparagine-linked
oligosaccharide characterized in that an asparagine-linked
oligosaccharide of the formula (9) having undeca- to tri-

10 saccharides is fluoresceinisothiocyanated (FITC-bonded).

5. A microplate having immobilized thereto the above
biotinated asparagine-linked oligosaccharide.

6. An affinity column having immobilized thereto the above
biotinated asparagine-linked oligosaccharide.

15 The present inventor has already developed, as disclosed in
Japanese Patent Application No. 2001-185685 (hereinafter referred
to as the "prior application"), processes for preparing asparagine-
linked oligosaccharides derivative, asparagine-linked
oligosaccharides and oligosaccharides which processes are capable

20 of producing various isolated asparagine-linked oligosaccharides
derivative with greater ease and in larger quantities than
conventionally, and further novel asparagine-linked
oligosaccharides derivative, asparagine-linked oligosaccharides and

oligosaccharides, wherein oligosaccharides deficient in sugar



conventional ly, and further novel asparagine-linked oligosaccharides
derivative, asparagine-linked oligosaccharides and oligosacchari des,
wherein ol i gosaccharides deficient in sygar 6 noieties as desired are

| i nked. The processes of the prior application include: (1) a process for
prepari ng an asparagi ne-linked oligosaccharide derivative derived from an
aspar agi ne-1inked oligosaccharide which 5 process includes the steps of:

(a) introgdueitRgsasd ianphhelyi sr& hydhyhobi c) protective group into an
aspar agi ne-1inked oligosaccharide or at |east two asparagi ne- |inked

ol i gosacchari dahe pebugesed fatReXpi®r CRMAcat Den tik-1udlel: gosacchari de or
said at | east two oligosaccharides to obtain an 10 aspar agi ne-1|i nked

ol i gosacchar edprdess s oirv erapat inge anapdpé by ginerldnkedngl i dhesaccharide
aspar agi ne-1inked oligosaccharide derivative mxture or asparagi ne-1linked
ol i gosacclsaivdesveletdniaeidy Eromadudetarpgingi sinked ol égasricchdyjidet whgchhe
resulting mxture to chromatography to separate off asparagi ne-1inked

ol i goBacdr@crdésinaBigesy ithat $4&Rs () a process for preparing an
aspar agi ne-1jnked ol i gosaccharide_ derjivative according to (1) which further

i ncl udes t h@) stdFodycingfa FARPPERY 2 F n{PY HOPLOBAF b P FREGG tHREgIToUP into
i hari des_deri vat i ted off by the st b) with

0l yoos, ddde 2epaEean, 13 pk e o PR ar P i ad faF BgFHo ATHREg S ne-

ol i 90.5aP%ﬂ%&'eaeolffééa"c%hﬁ?dél&Cﬂ{éi'u'&%dt fn (D) ¢ §£P§i’h §eMm xture

conprising the olfgosaccharrde or said at |east two ofi1gosacchari des

i ncl udes 5138 60PN & ot-hga {@rd12a6R) tHE! O RRACHa R EAPWIRBLtain an
corresponding to said conpound wherein at | east one sugar noiety is

defi gbentaspd®agfie a iHk@ECE3i fOSadURPAHENGe AIVASRR Agkberé | nird
ol i gosaccharide derivative according to any one of (1) to (3) wherein the
(b) hydrolyzing the asparagine-linked oligosaccharide derivative
mixture or asparagine-linked oligosaccharides derivative included
in this mixture and subjecting the resulting mixture to
chromatography to separate off asparagine-linked oligosaccharides

15 derivative,

(2) a process for preparing an asparagine-linked oligosaccharide
derivative according to (1) which further includes the step (b') of
hydrolyzing the asparagine-linked oligosaccharides derivative
separated off by the step (b) with a glycosidase,

20 (3) a process for preparing an asparagine-linked oligosaccharide
derivative according to (1) or (2) wherein the mixture comprising
the oligosaccharide or said at least two oligosaccharides includes
a compound of the formula (A) below and/or a compound corresponding
to said compound wherein at least one sugar moiety is deficient,

25 (4) a process for preparing an asparagine-linked oligosaccharide
derivative according to any one of (1) to (3) wherein the

lipophilic protective group is a fluorenylmethoxycarbonyl (Fmoc)

group,



| i pophilic protective group is a fluorenyl nethoxycarbonyl (Fnoc) group, 7
(5) a process for preparing an asparagi ne-linked oligosaccharide derivative
according to any one of (1) to (3) wheregin the step (a) is the step of

i ntroduci ng Fnoc group into the asparagi ne-linked oligosaccharide or said
at | east two asparagi ne-linked 5 oligosaccharides having a sialic noiety at
a nonreducing termnal and included in the m xture, and introducing benzyl

group i nt@)t heprséddd GpetYat thPRinabBph PEy ARPANARRCOL | fkfcharide
ol i gosaccharide derivative m xture, (6? A process for preparing an

aspar agi ierlivakede alddgasaaghes i £lg; ch@ bAckudittg Bhewhkepsn oftie (sdkp (a)
introducing a lipophilic protective group into an asparagi ne- |inked

ol i gosacdsarthdesep aif lieasddtaingFexcagroep | imdcedheobsgasagictearliidésdi ncl uded
in a mxture conprising the oligosaccharide or said at |east two

ol i gosacclidgirdascharisist ernsaid 18 dspatagvneasnaregdnel L gokedchari de
derivative mxture, (b) hydrolyzing the asparagi ne-linked oligosaccharide
deri vat i vwd igppaecharisiesabput g i hElalaRelO bt 1Y) Gadc RART 84C Y ibeamipel
included in this_nmixture and subjecting the resulting mxture to

chr omat oGP&pAYctedekgdr P8 BHFCHaradi ARETOHIGETIoPEREYhCEIRIN daso bhe

derivative, and ing. t tecti oup f th i ne-1i nked

o1 | goeacAAM HoBO A TR OB Lb i araa oot 1o Roe B gy g orain
i ne- | X harides, (7 f i

epar agi etV ARERR Ad8RBEC O G2 o8 hecor ding to (6) wh ch Turther

i nP' UdeS:(Gt)hjg ﬁf‘@cpas(s_b'f))rpfnrgﬁféjfﬁlgy%hngs%g'leafﬁ‘f@rl@ﬂkgﬁ'J)if&'&_%ccharide
ol i gosacchari des derivative separated off by the step (b)"wth a
10 including the steps of:

(a) introducing a lipophilic protective group into an asparagine-
linked oligosaccharide or at least two asparagine-linked
oligosaccharides included in a mixture comprising the
oligosaccharide or said at least two oligosaccharides to obtain an

15 asparagine-linked oligosaccharide derivative mixture,

(b) hydrolyzing the asparagine-linked oligosaccharide derivative
mixture or asparagine-linked oligosaccharides derivative included
in this mixture and subjecting the resulting mixture to
chromatography to separate off asparagine-linked oligosaccharides

20 derivative, and

(c) removing the protective group from the asparagine-linked
oligosaccharides derivative separated off in the step (b) to obtain
asparagine-linked oligosaccharides,

(7) a process for preparing an asparagine-linked oligosaccharide
25 according to (6) which further includes:
the step (b') of hydrolyzing the asparagine-linked

oligosaccharides derivative separated off by the step (b) with a

glycosidase, and/or



gl ycosi dase, and/or 8 the step (c') of hydrolyzing the asparagine-Iinked

ol i gosacchari des obtained by the step (c) with a glycosidase, (8) a process
for preparing an asparagine-linked oliggsaccharide according to (6) or (7)
wherein the m xture conprising the 5 oligosaccharide or said at |east two
ol i gosacchari des includes a conmpound of the forrmula (A) bel ow and/or a
conmpound corresponding to said conpound wherein at |east one sugar noiety

is deficiephe sddd (@'ProfesdAl RhEPRE N 83RAL Ah&s | | nked
ollgosacchar?dz(giccofdlng to a%ﬁ oge of (é%'fg (8) wherein the |ipophilic

10 prot ect1iivesgEOhpridesFoBea i@y (the) s@epr poess thos Prepsdidagean
aspar agi ne-1inked ol i gosaccharide according to any one of (6) to (8)

wherei n t(se atppodeys ifeort beesdeing eh enbaovayiiar] ikked gt dygsdaithartiie
asparagi ne-1inked oligosaccharide or said at |east two asparagi ne-linked 15
ol | gosacelraeirdésy heavi (bg arsial ivhewsiiat yhat mixte eduerbginerthenal  and
included in the m xture, and introducing benzyl group into the sialic

moi et § t@lespaaﬁcmreld@sﬁar gaidat iiaesd 6VP gokkaasRarhaelidererincdiidee & xture,

etc. HOHOC HOHHO QO OO AM AcCcHNH HO OHHO O HO H HO O
compound of the formula (A) below and/or a compound corresponding

to said compound wherein at least one sugar moiety is deficient,
(9) a process for preparing an asparagine-linked oligosaccharide
according to any one of (6) to (8) wherein the lipophilic

10 protective group is Fmoc group.
(10) a process for preparing an asparagine-linked oligosaccharide
according to any one of (6) to (8) wherein the step (a) is the step
of introducing Fmoc group into the asparagine-linked
oligosaccharide or said at least two asparagine-linked

15 oligosaccharides having a sialic moiety at a nonreducing terminal
and included in the mixture, and introducing benzyl group into the
sialic moiety to obtain the asparagine-linked oligosaccharide

derivative mixture, etc.

HO
HO. ) }fOOC H
HO o o Q H AcHN
AcHN HO.
HO OH o
HO ()
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\Zy &M%

(A)

20 Since a detailed description is given in the prior



OHOHCHa,,, xo xo HO x000 AcHN AOHD HOOCfk4 0 ActA x _ HO ox
AcHN (A) 20 Since a detailed descriptionis given in the prior 9
application about the preparation of thgse asparagi ne-|inked

ol i gosacchari de derivatives and asparagi ne-linked ol igosacchari des,
reference will be nade to the application. However, what is disclosed in
the prior application wll be described to sone extent. 5 The process of the

prior applgyaathefod Oa[onIteEﬁé' Ple@sRAtiadi pe- tﬂlé%%@ a-hgpsacchaidaes
derivative'is distinctly characterized in that a Flpophl lic protective

group is dingbeduersridd aeflizakeeesMand) aspadsPiaagiingeli 8kegbldgasaaebari de
derived froma naturally occurring glycoprotein, preferably
aspar agi nefleireked Wil lolbegoadectartideapphttatibsh | nHawered Ut aaf is

asparagi ne-1inked oligosaccharides obtained fromoligosaccharides capable
of i nki njscflosedphr ddienerivo aimldioataoni wilk doefdegspabedi te-domekedtent.

ol i gosacchari des derivative, followed by separation of the mxture into
|ndlvﬁduémeaQﬁaﬁ%QﬁrﬂﬁIQN¢k961®¥H§6§&€éﬁaPFd RIEPRAEL NG e2 SPRT@ILEBet er m an
"asparagi ne-|linked oligosaccharide"” as used herein refers to an

ol i gosacdn@Pae kbR TRy HeparaYi HF IVATRER {helEt'd Y ARIT 24 4RE 1FEAm
o011 9osscehar des, copatle oL, LUK 0oL0: 2R AAUIE L CLES (RiRa0tonR o
s attaCQF sBXrQSf“é“%%ﬂH@ﬁ Eif@ggg%éﬂgrﬁgg derived from a naturally
occurring glycoprotein, preferably asparagine-linked
10 oligosaccharides included in a mixture of asparagine-linked
oligosaccharides obtained from oligosaccharides capable of linking
to asparagine, to obtain a mixture of asparagine-linked
oligosaccharides derivative, followed by separation of the mixture
into individual asparagine-linked oligosaccharides derivative. The
15 term an "asparagine-linked oligosaccharide" as used herein refers
to an oligosaccharide having asparagine linked thereto. Further
the term “oligosaccharides capable of linking to asparagine" refers
to a group of oligosaccharides wherein N-acetylglucosamine present
at a reducing terminal is attached by N-glucoside linkage to the
20 acid amino group of asparagine (Asn) in the polypeptide of a
protein and which has Man(f1-4)GlcNac(f1-4)GlcNac as the core
structure. The term an "asparagine-linked oligosaccharide
derivative" refers to an asparagine-linked oligosaccharide wherein
a lipophilic protective group is attached to asparagine moiety.
25 Further "AcHN" in the structural formulae of compounds refers to an
acetamido group.
As described previously, oligosaccharides derived from

naturally occurring glycoproteins are a mixture of oligosaccharides



20 acid am no group of asparagine (Asn) in the pol ypeptide of a protein and
whi ch has Man(131-4)d cNac(/31-4)d cNac as the core structure. The term an
"asparagi ne-linked ol igosaccharide derjyative" refers to an
aspar agi ne-|inked oligosaccharide wherein a lipophilic protective group is
attached to asparagine noiety. 25 Further "AcHN' in the structural fornulae
of conpounds refers to an acetam do group. As described previously,

ol i gosacghgrhdgse 0edridead yf B c NAtUNR Ve OSE4H Y indd eBlYSOPFIY &ldHTedl8ifg

m xture of ollgosaccharlges 10 which are randomy deficient in the sugar

noi ety attdrid@nAdNr @eCph@seriterifivieak ord Nieayy eserbet b¥y@ENt AERinkdavratnexpect edl y
found that the introduction of a lipophilic protective group into an

ol i gosaccdmamriodectien wefd af A dpoph aitamadoltycbterirgriony ghycopmotein, 5
preferably into asparagi ne-linked oligosaccharides included in a mxture

t her eof , akikesarchaists Pesived rieali lay ngspuable aromirying eg bfcoprotein,
aspar agi ne-|inked ol igosaccharides derivative having the protective group

i nt r o8ucédgefrerblin initco 2FRAT 9 Hrd 1 1aksdr ayt FRsaqChREdI8s | Hosariedaindes
derivative b¥ a known chropat ogra hicPErocedure” 1

0 Consequently,
aspar agi FEXTARRe ' HSYosBeERAr T U sFePl§at? vreeaﬁial\}iynﬁepﬁ’r’?'feeraeﬂ’tl’%flfﬁc?ﬁr es

can be prepared.indj.vid aIH in Iq{ e guagtiii s.. For _exanpl e, .
. .ragélae— inked o %osa cna dés rivatyve av1n% e protef: 1V
aspar agi 1e1 ol'i'gosacchari des erivative which'res eIn structure

and whi C%r?ﬂl%aglg{:‘it’fdé}cje‘&”ghéi‘eixﬂiﬂ 'oc%hi%i’déaelp%rs%tagaﬁi‘ﬂe bfir?%%lar ated from

one anot her, se 15 conpounds can be prepared éasily arge

quant i ti @3.igb4btHedr iResOlKe Ovd €RRE 1528 pﬁoﬁ@m@mb@oﬁgapm i@ casbt i ng
asparagi ne-l'i nked oligosaccharides derivative and thereby prepare various

asparagi menskyuketl ! iagpaaaghes i deskedebl Vgdsa-hatides dédtivaticiengading
| i pophilic protective group into 20 asparagi ne-linked oligosacchari des
provi des déifievatt vasruantdreakesn be prepared individually in large
quantities. For example, asparagine-linked oligosaccharides
derivative which resemble in structure and which are conventionally
difficult to separate can be separated from one another, and these
15 compounds can be prepared easily in large quantities. Further a
glycosidase can be caused to act on the resulting asparagine-linked
oligosaccharides derivative and thereby prepare various asparagine-
linked oligosaccharides derivative.
Thus, introducing a lipophilic protective group into
20 asparagine-linked oligosaccharides provides derivatives and makes
it possible to separate the asparagine-linked oligosaccharides
derivative from one another. Presumably this is attributable to
the fact that the introduction of the lipophilic protective group
gives improved lipophilicity (hydrophobicity) to the whole
25 asparagine-linked oligosaccharides derivative to ensure remarkably
improved interaction between the oligosaccharide and the reverse-

phase column to be used favorably, consequently separating the

asparagine-linked oligosaccharides derivative from one another by



it possible to separate the asparagi ne-1inked oligosaccharides derivative
fromone another. Presunmably this is attributable to the fact that the

i ntroduction of the |ipophilic protectiye group gives inproved

| i pophilicity (hydrophobicity) to the whole 25 asparagi ne-1|inked

ol i gosacchari des derivative to ensure remarkably inproved interaction

bet ween the ol igosaccharide and the reverse- phase colum to be used

f avor abl yrefaenseagetid Yiisepaents F tsheucasparmgiweenl itnkedl Didgesaaehaesdes
derivative fromone another by 11 reflecting the difference of structure
bet ween tWiehohiigbhssechariivdes. wi th high sensitivity. Further by renoving the
protective group fromthe asparagi ne-linked oligosaccharides derivative
obt ai ned, vari dusthsragparempivaad| Fhk err dlscgdsacehenn deomcdhebe artificially
prepared easily in |arge amunts according to the prior application. The
aspar agi FEPRrARERe ol infGsa et hepFarcdaiieat feelvatiye a8patrrfl nadriinked

ol i gosacchari de, and ¢t he okagosacchari e obtai_ned b%athe i nventi on _of the

above? meSPaRBALRT i UkeFpP LAt T Iard daF| can PR RTE hoftet Yt Fh5EaRas.

Furt hernore,.the aﬁ$ara ine-%éq¥ed %ngoggc€§aride derij vat.i.ve
0]

aspar agi FETAked G950 ICIRLT | HEXSA™SI Foght SHAPFdPPobTHII¥d by t he

| nvention of t i Al0ue, IR QRRACRT P ARLESRL A0S ALE UL, cagpounds

wherein the oligosacc has no fucose lin t hereto. e difference

bet ween aa%,pa-ragmgdlm@aoemﬂéo@a&rﬁ%iﬁe beaded %qggega@léhwilde Berdenesi bed

bel ow. The a2, 3- bonded conpound and the a2, 6-bond conmpound represent

nmodes of Hyordengnbatitiemanosi ghé Carticd mendi Gaéd@rdse. appeicaidnoarer atefers to
a conmpound wherein the carbon at the 2-position of sialic acid and the
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Furthermore, the asparagine-linked oligosaccharide
derivative, asparagine-linked oligosaccharide and oligosaccharide
obtained by the invention of the above-mentioned prior application
are all compounds wherein the oligosaccharide has no fucose linked

15 thereto.

The difference between &2,3-bonded compounds and &2,6-
bonded compounds will be described below.

The &2,3-bonded compound and the &2,6-bonded compound
represent modes of bonding between sialic acid and galactose. The

20 former refers to a compound wherein the carbon at the 2-position of
sialic acid and the carbon at the 3-position of galactose are
linked by @-bonding. The latter refers to a compound wherein the
carbon at the 2-position of sialic acid and the carbon at the 6-
position of galactose are linked by & -bonding. Thus, the

25 difference resides in the difference in the carbon-to-carbon bond
between sialic acid and galactose.

According to the process of the invention, an asparagine-

linked oligosaccharide (nonasaccharide-Asn-Fmoc) protected with a



| i nked by a-bonding. The latter refers to a conpound wherein the carbon at
the 2-position of sialic acid and the carbon at the 6- position of gal actose
are linked by a-bonding. Thus, the 25 difference resides in the difference
in the carbon-to-carbon bond between sialic acid and gal act ose. Accordi ng
to the process of the invention, an asparagine- |inked oligosaccharide
(nonasacchari de- Asn- Fnoc) protected with a 12 |ipophilic protective group

and serviingophilhe icktitige "PtQlY andi Serveaftad tet Btstaldg miedial is
transferase to transfer sialic acid or a sialic acid derivative to the

ol i gosacaearitde, watld sile irestld i trgansdepasagtae-rdansked o1iaosasddapirde
protected with the |ipophilic 5 protective group i s subjected to

chr omat ogriaphy &#oid Serdvative to thebdigosecdsprddagi ard| tikerbsulting

di si al ool i gosaccharide derivative protected with the |ipophilic protective
group and@spabaginrisl igkedasphgeriIriAriAR BT PRATUSIdaMé 6N s dcidteRtiidéc
derivatives. The asparagine-|inked disial ooligosaccharide derivative and 10

t wo k?nd§“€$e§§tﬁﬁeﬂﬁQ%B-PFnR%Rﬁ?ﬁiﬁ@sF&l8%¥?Tﬁ£9%£§ﬁ§¥iE%rcﬁﬁﬁﬁﬁ%ﬁ19€st°

obtai ned are.then sub'ectgd_iq}s%gép Q%gro ‘%k?ctﬁ o?éak%angggragipe-lipked
nona- to WEPLR- FAATEF I Bet 1REFT Fa&§1RARY SiCArPEaTi For'%a'dfalic acid
derivative. SR _ ) ) . Cvati 15
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U”decasa%%%ﬁ&&g%&%ﬁ'n'ﬁ%ﬁ%oﬁbé?ail%%qi@QQé(@cl?éﬁd%%k?%&E’iJ& sugar hydrolysis

as starting materitals to obtain asparagi ne-linked deca- to hexa-sacchari de

derivaties, tornRi 88pd PSR -N$nké@NSLN10d1H§bscraidal hEaNSd €©faS @nlgo
obtai n asparagi ne-linked trideca- to hepta 20 sacchari de derivatives

cont a0 ni ngof KENGE.ofTheppral £ed i Ngkgdopnosi dlaiolpabtactharide ldefiitrediveand

there can be used, for instance, a carbonate-based or am de-based
obtained are then subjected to sugar hydrolysis to obtain
asparagine-linked nona- to hepta-saccharide derivatives having
sialic acid or a sialic acid derivative.

The asparagine-linked undeca- to hepta-saccharide derivative

15 or asparagine-linked disialooligosaccharide (®2,6-
undecasaccharide-Asn-Fmoc) obtained above are subjected to sugar
hydrolysis as starting materials to obtain asparagine-linked deca-
to hexa-saccharide derivaties, to which fucose is transferred using
sugar transferase to obtain asparagine-linked trideca- to hepta-

20 saccharide derivatives containing fucose.

The protecting group is not particularly limited, and there
can be used, for instance, a carbonate-based or amide-based
protecting group, such as Fmoc group, t-butyloxycarbonyl (Boc)
group, benzyl group, allyl group, allyloxycarbonate group, or

25 acetyl group. From the viewpoint that the resulting asparagine-
linked oligosaccharide derivative can be immediately used in the

synthesis of a desired glycopeptide, the above protecting group is

preferably Fmoc group, Boc group or the like, more preferably Fmoc



protecting group, such as Fnoc group, t-butyl oxycarbonyl (Boc) group,

benzyl group, allyl group, allyloxycarbonate group, or 25 acetyl group. From
the viewpoint that the resulting asparagj ne- |inked oligosaccharide
derivative can be imrediately used in the synthesis of a desired

gl ycopepti de, the above protecting group is preferably Fnoc group, Boc
group or the like, nore preferably Fnoc 13 group. The Fnoc group is

espeC|aJI@QO Efe@ﬂéVﬁhdﬁﬁﬁQoh e{€e é?ﬂéﬂi%lh et Ae-0hiOQRRRCHRE I & a s340a), such
as sialic acid, which is relative unstable under acidic conditions. The

i ntroductdpen o@ﬁg&mbcrg&qa@cal Py BF 0 cHBY s bei Lald ia@d O Uih 2&E Gl ired at Ova
known process 5 (for instance, Protecting Goups in Organic Chem stry, John

Wley & unenabl&iGinddYewcYdik A8 tiloBBN Ohd 7intiddittbdn &DreHenst ance, when
Fnoc group is used, an appropriate amount of acetone is added to the

m xt ur e cowitaching csper agynee | ¢arka@d ohi gosawohiawg desa Brown process

fl uorenyl met hyl - N-succi ni m dyl carbonate and 10 sodi um hydr ogencar bonate are
further addedinheanteo Eretdrtbed aPursapd @rearsaf Chemifery.esighn Wglavx&ure
IS subjected to a binding reaction of Fnbc group to an asparagine noiety at
25 ' C, wﬁ@Péb?NCthé“Phﬂ@rﬁréﬁ%LcéﬁB@éolﬁ?%o@gﬂﬁd 6)nto the asparagi ne noiety
of the above asparagi ne-linked oligosaccharide._ 15 Accordin to t he

pr ocedur es des@FFbéH Sy e, w§§BaF% rfE-OYp; ﬁEeHs%$1de§€PﬁaPF CRHANAPRE ves

into mhlc h]|| in roup, i s, i.nt.roduced are o ned. The
sialic adl d FS g e used d§8 g %éenérga Py “aval b8 EoRMeT LI Iqﬁnlk one
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usabl e are ose gener al aval conner0|a of " those prepared by

chem gal so%xuﬁhﬁﬁﬁogé}@%ebéﬁggé fd e %@m%@sameds %Qrseé I avrﬁi Id&%%o@(/@dt hose
wherein the hydroxyl group attached to the carbon atom at the

and thereafter the resulting mlxture is subjected to a blndlng
reaction of Fmoc group to an asparagine moiety at 25 C, whereby
the Fmoc group can be introduced into the asparagine moiety of the
above asparagine-linked oligosaccharide.

15 According to the procedures described above, asparagine-
linked oligosaccharide derivatives into which a lipophilic
protecting group is introduced are obtained.

The sialic acid to be used is one generally available
commercially, or one prepared by chemical synthesis.

20 Examples of sialic acid derivatives usable are those
generally available commercially, or those prepared by chemical
synthesis. More specific examples of such derivatives are those
wherein the hydroxyl group attached to the carbon atom at the 7-
position, 8-position or 9-position of sialic acid is substituted

25 with a hydrogen atom or halogen atom. Examples of halogen atoms
are fluorine, chlorine, bromine, etc., among which fluorine is
preferred.

Examples of sialic acid transferases usable are those



position, 8-position or 9-position of sialic acid is substituted 25 with a
hydr ogen atom or hal ogen atom Exanples of hal ogen atons are fluorine,
chlorine, bromne, etc., anmong which fluprine is preferred. Exanples of
sialic acid transferases usable are those 14 generally avail able
commercially, those naturally occurring and those prepared by genetic
reconbi nation. A suitable transferase can be selected in accordance with
the kind QhheshahiCattfiidrak cohmbi&iAGhd dRELY AdNElyPELEANS LLhad. A more
specific ‘exanple 5 is one derived froma rat reconbi nant whichis an

az, 3-tr angiReapeepardttl BINgedet iy exbdomdinbation i Var swht &1 d Trafsferase

a2, 6-transferase. Alternatively, sialic acid or a sialic acid derivative
may be tdaanbkesebectusi g acabydiase wathhthé leiqud loifbsiabiasadiyd oid
adjustnment. 10 The separation of each of asparagi ne-linked oligosaccharide
deri vati weEstiliy sbidnEmyesphy tarbddareasferdedut Abyorp mrmeriifatebyampilst ng
known chromat ographies, singly or in a conbination of plural

chr onmat ogrsaphkeeder Ford ifmomaaceat tterombsnbnt rhivihx tigr enoft 2a8 paraws ferddenked
15 ol i gosaccharide derivatives is purified by a gel filtration colum

chr omat ogigpRye @elviafed rplr 3t el Vs woinl HPIam Mhe dornfhierdseh can be

used in HPLC is preferahly.a reverse phase.column,. for jnstance, ODS
ohenyl - bASGETIAFYE 1Y%, BARLIC BTG MToR B30 hEn R S6aL VRb (i Yakh

concretel n col unr act ur y_Phar. ia, I 0- beads col umm
manuf act ut)réé-’lél%gg%fé;? gosﬁ%gagggg@ﬁﬁﬁ ftfegsg%geeq@gﬁgggkﬁo%ggb ng)l ions and the
| i ke may adj,usted by referring to a known condition. According to the

above procegures, each of the desired asparagine-linked oligosaccharide
deriyatives camneesephsdtiesh HroBhERE Mapdir8gPhe a5HHRAI LN egbsadk@thride

ol i gosacchari de
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
15 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,
20 Iatro-beads column manufactured by Iatron can be utilized. The
separation conditions and the like may be adjusted by referring to
a known condition. According to the above procedures, each of the
desired asparagine-linked oligosaccharide derivatives can be
obtained from the mixture of asparagine-linked oligosaccharide
25 derivatives.
Furthermore, the asparagine-linked oligosaccharide

derivative having a desired oligosaccharide structure can be

efficiently obtained by hydrolyzing the asparagine-linked



25 derivatives. Furthernore, the asparagine-Ilinked oligosaccharide
derivative having a desired oligosaccharide structure can be efficiently
obt ai ned by hydrolyzing the asparagi ne-{4 nked 15 oligosaccharide
derivatives separated in the above step. For instance, in the stage of
separating the asparagi ne-linked oligosaccharide derivatives, the
aspar agi ne-1inked oligosaccharide derivatives can be roughly separated by

l'im ting di1hgokhpesapfad Rerdvasprsadiaparht 8k eth alnegasacehatésle mari vati ves
contained in the mxture, and thereafter the asparagine-|inked

ol i gosacchatidee, daf ithat svage ad £ saphjrectad tioe saehyshs; 1 fiiked nst ance,
hydrolysis wth a gl ycosi dase, whereby the asparagi ne-1inked

ol i gosacclldgdeccierideatevésa himemg thieeadparasiheolligbsdcehgasdechrudeur es
can be 10 efficiently obtained. Here, the hydrolysis can be carried out in
t he sane deaANerides dadc Pebedualboy cerespeed Y M imiting prefleingds €f that the
hydrolysis is carried out with a quqosidase of which c|eavage node of the
ol i goSac @sRerasing inked piigpeagcharigm gRelvatiigRSorARtdINgfbrid &Pk ciently
obt ai ni ng .t he asparagi ne-|inked 15 oligosaccharide derivatives having the
desi red JIFGUEECCHRA (ST Bt FRE R aEPREPS| ELAMED PREIPEARRIATIGE t he

gal act ose, npi eties can he .acqgquj%h%gﬁg sdissfplvi.n the c r%st.to be

hydr ol yse ety ?ﬁ%ﬁﬁ'sFPﬁ?c?nstancg, §5ﬁat§rbﬁP E??C%be are-bitfer,

Cood s 2QMHl hef rodiak! Kaler A 0 UL 0G Alle 91 6RXA0E) £RAGHIAY, Ohet he

gal actose noietTes w act osi dase 1 n accordance wt a
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conmpounds or a mxture o? t hese conpounds. It is preferable that a

cCoONMMEo Ci &flify cavatlvldeaknean wxe:t the apdysEydis 2anubel ¢aet doobuthen
gal act osi dase used in this reaction. Al so, the
the same manner as described above. Especially, it is preferable
that the hydrolysis is carried out with a glycosidase of which
cleavage mode of the oligosaccharide moieties is clear, from the
viewpoint of more efficiently obtaining the asparagine-linked
15 oligosaccharide derivatives having the desired oligosaccharide
structures.
For instance, the removal of the galactose moieties can be
accomplished by dissolving the compounds to be hydrolysed in a
buffer (for instance, phosphate buffer, acetate buffer, Good's
20 buffer or the like), and carrying out cleavage reaction of the
galactose moieties with a galactosidase in accordance with a known
condition. The compounds to be hydrolysed may be individually
isolated compounds or a mixture of these compounds. It is
preferable that a commercially available known exo-type enzyme is
25 utilized for the galactosidase used in this reaction. Also, the
enzyme may be a newly isolated enzyme or an enzyme generated by

genetic engineering, as long as the enzyme has a similar activity.

Next, in the same manner as described above, the reaction solution



enzyme may be a newy isolated enzyne or an enzyne generated by genetic
engi neering, as long as the enzyne has a simlar activity. Next, in the
same manner as described above, the reagtion solution 16 obtained after the
reaction (a m xture of asparagine-linked oligosaccharide derivatives of

whi ch sugar noieties are cleaved) nmay be subjected to chromatography to

gi ve each of asparagine- l|inked oligosaccharide derivatives. For instance,

it is prefigabbe 2rtdatinhecgepasdt (Omiksusarsd edbgathgbie HPLG DS col um,
el uent being a 50 nmM aqueous ammoni um acetate: acetonitrile=82:18). The

removal of1ilgbeabbreeidd glett 050iFéle JOWRE LRSsERY IR iateesPils adkaed)

di ssol ving the conpounds to be hydrolysed in a buffer (for instance,
phosphat endyubkesub peatest eobuhfengtdgoraghy tdOgiwd fearchopft agpdtdgdne -and
carrying out cleavage reaction of the N acetyl gl ucosam ne noieties with an
N-acet yl glinkedani hyessehenidacdoridatdyen t Fon inshanceondt timmrefleseblan
N-acet yl hexosam ni dase can be used. The corrpounds to be hydrol ysed nay be
i ndi vPdudilaf thsoteramtdoRpbaneRT Hreda OREXPUIEPISt (OREsectwmpoidentit is 15

preferable that a commercially avail abl e known exo-t nzyne is wutilized
for each R&iAgne W iAYUERPS FBBRRIUGH acgFaBe: talfﬁ,fté’ﬁgﬁélerﬁaij/ 1§ -a new y

| at ed t ed b t I
he eneyme has THosFRVPEL KE (L D, SRR S OOERE S L SRR cP R ascr i bed
b t d h t f
spar agi nEFTRESHEE] M, e ERLPE 0 RIeBEL & B FRRRAR AL AL G

noi et i es 1t ¢l ‘?E‘éﬁeq}nét%ncéu%ﬁ&é teOpG REOPBRIQYARBY b Pr&H V& eRGHE Of
asparagi ne-1inked oli gosaccharl e derivatives. For instance, it iIs

pr ef epablri firBat or tfiee SQRaN At 440 da&r@ahgl 86l attedgPkbad X3 &F whB, nel uent
being a 25 50 nM aqueous ammoni um acet at e: net hanol =65: 35 or a 50 mM aqueous
ammoni umazetlaytuecaintmniet mbl €8 WM)th an N-acetylglucosaminidase in
accordance with a known condition. Also, an N-acetylhexosaminidase
can be used. The compounds to be hydrolysed may be individually
isolated compounds or a mixture of these compounds. It is
15 preferable that a commercially available known exo-type enzyme is
utilized for each enzyme used in this reaction. Also, the enzyme
may be a newly isolated enzyme or an enzyme generated by genetic
engineering, as long as the enzyme has a similar activity. Next, in
the same manner as described above, the reaction solution obtained
20 after the reaction (a mixture of asparagine-linked oligosaccharide
derivatives of which oligosaccharide moieties are cleaved) is
subjected to chromatography to give each of asparagine-linked
oligosaccharide derivatives. For instance, it is preferable that
the separation is carried out by HPLC (ODS column, eluent being a
25 50 mM aqueous ammonium acetate:methanol=65:35 or a 50 mM aqueous
ammonium acetate:acetonitrile=82:18).

The removal of the mannose moieties can be accomplished by

dissolving the compounds to be hydrolysed in a buffer (for instance,



The renoval of the mannose noieties can be acconplished by dissolving the
conpounds to be hydrolysed in a buffer (for instance, 17 phosphate buffer,
acetate buffer, Good's buffer or the like), and carrying out cleavage
reacti on of the mannose noieties with a mannosi dase under a known
condition. The conpounds to be hydrolysed nmay be individually isolated
conpounds or a mxture of these 5 conpounds. It is preferable that a

comer ci grHogpayat | bt feKNQwita €XaninkRe , eB3YAEs ituftlelr! bzeghd orikd)e ang
mannosi dase used in this reaction. Al so, the enzyne nay be a newy isol ated

enzyne Orcadityif§zyie dJeehgtededytig@nelfi Ehengimieeld ngicbed ONigas t he enzyne
has a simlar activity. Next, in the same manner as descri bed above, 10 the
react i on remnotiidase@btraiared Ritwer ddmditeéant i Tine (@mpioxhds etofbe hydrolysed
aspar agi ne-1inked oligosaccharide derivatives of which oligosaccharide

noi et i es mavebel tadid)duad lyubfetatafl compohndsmngr apkypure of wdesgch of
aspar agi ne-|i nked ol i gosacchari de derivatives. For instance, it is

pr ef ePabla®mprEnds hel sdFaPaeforble thetcar FPmrrsR1BY APR T FAES kaevam,
eluent: there can be used, for. instance, a m xed solution of a buffer such
as an abd¥° 1EPEo°RHAR 152861 ki SthtoRi GhE BARAE 4376 USGRAL B -2dBubl e organic

solvent with .lipophilicity such as a etonitrilegwgr géhanol or_ net hanol ,
&f

or but af&*CtaP pr ﬁmft CneApHtopYafE Arduis XENOMIS °5d2B0 her ei n,

It is preefn%érgglzsirg%?é.te}d{]%?/eg&?@éidb%naiggﬁm&q%%oﬂgngam&éjr@n@%&%afl 5

acetonitri S possi bl e”to prepare novel asparagin i nked

ol i gosacchafihde,Hefd patiicyesnePnt aiitRg 8hmd 68l HESSLIHIN Nbove,
acet yl gl ucosam ne on the nonreducing termnal side of an 25

aspaf 8gi Nerel rBkedi & i@sRE6HasHEE naeret8r t e asPEAGH NEa hviSctiFeN8s gr oup
protected with a lipophilic protective group, by obtaining various
aspar agi nephiraedge alinkesaot bewsate-hdet e adévemtiveshbs wadch
oligosaccharide moieties are cleaved) is subjected to
chromatography to give each of asparagine-linked oligosaccharide
derivatives. For instance, it is preferable that the separation is
15 carried out by HPLC (ODS column, eluent: there can be used, for
instance, a mixed solution of a buffer such as an about 10 to about
200 mM ammonium acetate and a water-soluble organic solvent with
lipophilicity such as acetonitrile, or ethanol, or methanol, or
butanol, or propancl in appropriate amounts; when exemplified
20 herein, it is preferable that the eluent is a 50 mM aqueous
ammonium acetate:acetonitrile=82:18.).

It is possible to prepare novel asparagine-linked
oligosaccharide derivatives containing at least one fucose in N-
acetylglucosamine on the nonreducing terminal side of an

25 asparagine-linked oligosaccharide wherein the asparagine has amino
group protected with a lipophilic protective group, by obtaining

various asparagine-linked oligosaccharide derivatives in this way

and thereafter causing the transfer of fucose.



and thereafter causing the transfer of fucose. 18 The fucose to be used is
one generally available commercially, or one prepared by chem cal synthesis.
Exanpl es of fucose transferases usable Afe those generally avail able
commercially, those naturally occurring and those 5 prepared by genetic
reconbi nation. A suitable fucos transferase can be selected in accordance
with the kind of fucose to be transferred. A nore specific exanple is

Fucosyl transf ergge rNcod hWR b @60HDI Hatie g@h%m@%}a\&%méer um deri ved,
m | k-derived or liver-derived) which is an enzyme for transferring fucose to

N 10 acetodnieie 0881% N®r0Bntheréguvaityi BHeh ¢4l R t@bsaspar agi ne-1i nked
ol i gosaccharides. Alternatively, fucose can be transferred using fucosidase

and shifting egxampbes usnf akidogeptran frstasenst usdbke sepatabsengefedaaly of
aspar agi ne-1inked oligosaccharide derivatives by chromatography can be
carried avhibgbappramedratielyy, 1thass mgtknawy clvconetiogr aphitgmsesi ngly or in
a conbination of plural chronmatographies. For instance, the resulting
m xt ube ¢frepspad doy reenetakedeconkigedaenhard saigableafusnss trgnpéerdsed by a
gel filtration colum _ chronmat ography, and then purified by using HPLC. The
col um V\,h'—ia(lflh102Os‘é]a'i"f:"c%1 d8eBCFRrIHRSE W thr ElF%rka%dgoé FBGRIS & Divgse col umm,
for instance hen | - based, .nitril e-based, or ani on _exchange-based

col um, aFﬁ&nESﬁ’é’Fee‘? e|§> EHomECOTEG| AT &FaEPa?@alwnﬁﬁgrﬁﬁs.
latro- be g H0oB %%%%Ct {)esdma%er%rs” £an b%era' '{age en%sﬁaé%“ on
own

condltlons an & &dj ust ed by referrin

condi ti Orilvégcgégi\;%i )t th&@ﬁ f‘@oag? egxr Z9REIHE £ S0 r£2GR QEné h?uco%%s' eg.

asparagi ne-1lin I'gosacchari eflvatives can 6 obtalned fromthe

m xtype QfcergPai@dbdifrinknkadeipd iiRsaa6haAG deermi@hlVati ¥§Saragine- 1inked
oligosaccharides. Alternatively, fucose can be transferred using
fucosidase and shifting equilibrium as by pH adjustment.

The separation of each of asparagine-linked oligosaccharide
derivatives by chromatography can be carried out by appropriately

15 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

20 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,
Iatro-beads column manufactured by Iatron can be utilized. The
separation conditions and the like may be adjusted by referring to

25 a known condition. According to the above procedures, each of the
desired asparagine-linked oligosaccharide derivatives can be

obtained from the mixture of asparagine-linked oligosaccharide

derivatives.



19 As described above, each of the various asparagi ne-1inked

ol i gosacchari de derivatives of which branching structures at the termnals
of the oligosaccharides are not unifor can be obtained as individual

i sol ated conmpounds by further hydrolyzing the 5 derivatives with various

gl ycosi dases and the |like to renove the sugar npieties at non-reduci ng
termnals of the oligosaccharides after the obtainnent of each of the

aspar agi ne- | i nked 3.0k 99SACARA, d8a BT b alHeV Gar i HRE COMRIragdHED] Snkéd ger
nunber of the kinds of the asparagine-linked oligosaccharide derivatives

can be 1Q1pRRAEEHaPYIL RIRRGVALI & o G@A cAl bidrectkingd s@kubyeFred Wi shei t h
various gl ycosi dases. According to a conventional process, enornous anounts
of tinme tahiaass ddHreebicaigbagedter idepanagi me: imikedmo! tgo Sac chariided
derivatives having very limted oligosaccharide structures are 15 required
even on as andiyideal iscdkéedCpongmeindenbyafyy tleoc drydirpgyt ong ttie present

i nvention, about 1 gram of the asparagine-linked oligosaccharide

deri vat i vAsriNativgs dedily ¥arePigoscsisadpdes and ydreudesechn 1IRieefliced in an
about 2-week period by using a _conventional_gel filtration colum, HPLC
col umm, aFgast MPEgktes Rte80D0T RIHUL D egIyRLT Pfs dde( POLIPTRTIARECE des

gal act osi dase, nnosi.dase nd N-acetyl gl ucosam dase i t hout

necessi t &455%%§ ﬁﬂg'éhﬁﬁﬁﬁﬂfpgrogd§V#bé’ 5%erﬁﬁﬁﬁﬁﬁQ§peAi&éF ng to the present
| nvent i on,, aodesiy e D oLinaled f BTG bonded asparagipe; L iked, oo

ol i gosacc aride derivative 1s 25 obtained using variou asparaglne-Flnked

ol | gosacqiaidge Ot AldiEdaghfle | NEnidd O 180PAL RN BERLVANRLS @2n3pRonded
aspar agi ne-l1i nked ol i gosaccharides not disc osed in the prior application,
(2 82, 3b(a prephrefopflashagRagaghdestddiked ohé JOSRE Jrandesiyand Wikgose- bonded
various glycosidases.
According to a conventional process, enormous amounts of
time and cost for obtaining the asparagine-linked oligosaccharide
derivatives having very limited oligosaccharide structures are
15 required even on an analytical scale. On the contrary, according to
the present invention, about 1 gram of the asparagine-linked
oligosaccharide derivatives having desired oligosaccharide
structures can be prepared in an about 2-week period by using a
conventional gel filtration column, HPLC column, and at least three
20 kinds of glycosidases (for instance, galactosidase, mannosidase,
and N-acetylglucosamidase) without necessitating any particular
devices or reagents.
According to the present invention, a desired biotinated or
FITC-bonded asparagine-linked oligosaccharide derivative is
25 obtained using various asparagine-linked oligosaccharides obtained
in the prior application mentioned, &2, 3-bonded asparagine-linked
oligosaccharides not disclosed in the prior application, (&2,3)(«

2,6) bonded asparagine-linked oligosaccharides, and fucose-bonded



conpounds of these asparagi ne-linked oligosaccharides. The present invention
provi des an asparagi ne-1i nked oligosaccharide havi ng a biotinated or

FI TC-bonded am no group. Exanples of (gtl nat ed aspar agi ne-|inked

ol i gosaccharides of 5 the invention can be the conmpounds of the follow ng
formula RLNN O OHOHHCONN HO NHAc O NHAc O S R2 COOH wherein Rl
and R2 are each H or one of the groups of the formulae (2) to (6), and may
be the sappeundsfierarie EXpAPAETN 1EkIE @ﬂr&&%&ﬁaém& ne-linked

ol i gosaccharl des can be the conpounds of the following formula RLO S NO
OH OH HN NH OHrhle Prefedty iNdAGtNERCET &N af Bepdidgite-(9hkwberein R and
R2 are as defined above. The present invention further provides a process
for prepdrigbgaacihinideanhtedngra Hibtihandédoasyrcadiondedi eikiath group.

ol i gosacchari de having biotinated or FITC bonded am no group. 15 The

bi oti nat ed or FExXEGpbesnded kiopanagedeasparkeadneol igoshedliarsdeckamides pifepar ed

by biotinating or FITC bonding the
5 the invention can be the compounds of the following formula

0
R’ )j\
| D
0 OH OH y
Hq)é&go Qo2 N N (8)
, NHAc NHAc s
)
R? COOH

wherein R' and R® are each H or one of the groups of the formulae
(2) to (6), and may be the same or different.
Examples of FITC-bonded asparagine-linked oligosaccharides

can be the compounds of the following formula

H‘l

,ST
m&,@% PSRRI Y

NHAc NHAco COOH

10 (9)
wherein R' and R’ are as defined above.

The present invention further provides a process for
preparing a biotianted or FITC-bonded asparagine-linked
oligosaccharide having biotinated or FITC-bonded amino group.

15 The biotinated or FITC-bonded asparagine-linked
oligosaccharide can be prepared by biotinating or FITC-bonding the
amino group of asparagine in various isolated asparagine-linked

oligosaccharides mentioned above.



am no group of asparagine in various isolated asparagine-|inked
ol i gosacchari des nenti oned above. 21 Exanples of asparagi ne-Ilinked
ol i gosaccharides for use in the present%;nvention can be the conpounds of

the formula (7) R \OOH OH 40H OO

O HOHOOHO M (7 ) R2 AcHN AcHN

wherein RL and R2 are as defined above. Mire specific exanples of
aspar agi ne-1inked oligosaccharides 5 are conpounds disclosed in the prior

application.

Th4Smpl BS &2 aQs-paQQBE'ﬁE’ pﬁ{m@digébgmaad%w‘éor%ggdnﬂ of the

prior application are simlarly usable. These conpounds as referred to by

synbol s tMeepheseht iGivearibh Jablw thet eodpoddtss @¥Panagf sand 1ahkeag

ol igosaccharide derivatives for use in 10 preparing the above

aspar agi ne- I|nWéq ol i gosacchari des can al so be the a2, 6-bonded conpounds

discl osed in the prior appllcat|8$ e., the conpounds shown in FIGS. 1
hese c

ol i gosac
a2, 3- bonded

as referred to by synbols

(tion to the asparagine-Iinked

i n, also usable are
PN a2, 6) Bgnded

onpou
6.015 In ad

aspar agi ne- IidEed oligosaccharidesH and cose- boxyded conpounds of these
aspar agi ne-1i Rked ol i gosacchari dé§HN AcHN

wherein R' and R’ are as defined above.

More specific examples of asparagine-linked oligosaccharides

5 are compounds disclosed in the prior application. Thus, the @2,6-

bonded compounds shown in FIGS. 3 and 4 of the prior application

are similarly usable. These compounds as referred to by symbols

are herein given in Tables 1 to 3.

The asparagine-linked oligosaccharide derivatives for use in

10 preparing the above asparagine-linked oligosaccharides can also be

the @2,6-bonded compounds disclosed in the prior application, i.e.,

the compounds shown in FIGS. 1 and 2 of the prior application.

These compounds as referred to by symbols are herein given in

Tables 4 to 6.

15

In addition to the asparagine-linked oligosaccharides

disclosed in the prior application, also usable are @2, 3-bonded

asparagine-linked oligosaccharides, (®2,3) (®2,6) bonded

asparagine-linked oligosaccharides, and fucose-bonded compounds of

these asparagine-linked oligosaccharides.

20

The biotination of the invention can be effected by a known

process. A biotinated asparagine-linked oligosaccharide can be

obtained, for example, by dissolving an asparagine-linked

oligosaccharide in water, adding sodium bicarbonate to the solution,

adding dimethylformamide having D- (+) -biotinylsuccinimide dissolved



20 The biotination of the invention can be effected by a known process. A
bi oti nat ed asparagi ne-1inked oligosaccharide can be obtained, for exanple,
by di ssolving an asparagine-linked oligpsaccharide in water, adding sodium
bi carbonate to the solution, adding dinethylformam de having
D-(+)-biotinylsuccinimde dissolved 22 therein to the mxture, reacting the
resulting mxture at room tenperature for 20 m nutes, and purifying the

reacti on ¢HetkYher by ngﬁltuiél tf@édtqagceha%mttﬁ% i k€ard ha peaent
i nvention provides a nicroplate having a bi oti nated aspar agi ne-1i nked

ol i gosacchapedethraiyd RoedihlesLt @and Ehelmﬁ{gppjh@t eeganide miradueecdyby
reacting a biotinated asparagine- |inked oligosaccharide with an avi di nat ed
m cr opl atgel( €iftratpraadwol umnfoPitdrecdyikeonmerci al |y avail able. The invention
al so provides an affinity colum having 10 i nmobilized thereto a biotinated
aspar agi ne- | i nkbe¢ preggstadeivenicden pihades! enmiceerledephedieeda by reacting a
bi oti nated asparagi ne- |inked oligosaccharide with an avidinated affinity
col unh &deképet I%FR§¥&HPQQT%PHHQ¢-&éﬁaPﬁgﬁ?hﬁq%Q¢kéﬂm6P}bb@%%éW@FPH@ can be
bonded to FITC 15 accordln to the |nvent|onrg¥ a_known process, for

exanpl e, THf m&IF§%%]Ié\}ien§aPhB a%EPadr"aFg‘ﬁdnBYI Tt 2gBdaELa Gf%é‘supﬁrﬁié%%?

ddi d sodi te t l.ut ad

Pl uor ascaregt Al c;%%gksrs © R B ded Mg oAl Eot BngPr Rt e a
roon1te %rggggge HaBQQQ%%Iygﬁgﬁaééggylng the reaction 20 m xture such as

tration col ed asparagi ne-1inked ol igosacchari de
obta|ned by tRel DNGO 19 a3 sHSEEMN idY ahherE£5E8F d19RnaRSERE rs of

saccharides in the living body tissues and for the research on sugar

bondigpeGimmbbil yz&d HrRettd.a biotinated asparagine-linked ollgosaccharlde.
The column can be produced by reacting a biotinated asparagine-
linked oligosaccharide with an avidinated affinity column
commercially available.

An asparagine-linked oligosaccharide can be bonded to FITC

15 according to the invention by a known process, for example, by
dissolving the asparagine-linked oligosaccharide in water, adding
acetone and sodium bicarbonate to the solution, adding
fluoresceinisothiocyanate to the mixture, reacting the resulting
mixture at room temperature for 2 hours, and purifying the reaction

20 mixture such as by gel filtration column.

The FITC-bonded asparagine-linked oligosaccharide obtained
by the invention is useful for the research on acceptors of
saccharides in the living body tissues and for the research on the
sugar bond specificity of lectin.

25
BEST MODE OF CARRYING OUT THE INVENTION

The present invention will be described below with reference

to examples, but the invention is in no way limited to these



25 BEST MODE OF CARRYI NG OQUT THE | NVENTI ON The present invention will be
descri bed below with reference to exanples, but the invention is in no way
limted to these 23 exanples. As to 'HNWR data, values obtained at 30C
with HOD at 4.8 ppmare given for Exanples 1 to 7 and Reference Exanpl e 45,
and the values obtained at 30C with the signal of methyl group of acetone
serving as an internal standard at 2.225 ppmand with HOD 5 of 4.718 ppm for

Ref er ence, Exghmles x ClT &g % anaegm%m% b5/ n MG 36PRGC, QHOWBpI §+ 1 €moved,

t he measurenment 1s done mV anmoni um hydr ogencar bonat e present in

t he measur.@mppih §8é \fiRten faefﬁam@ﬂaﬁel ? dndPrreffairahtenEfdmple 45, and
aspar agi ne-1i nked di si al ool i gosaccharide (Conpound 24) 10 In 100 ml of a
tris- hydroehkaliués ashidrig@dchtm3oht okitde theubieial T ZAMBhBASErSuP 10! /1,
calciumchloride 0.01 nmol/I, pH 7.5) was dissolved 2.6 g of an egg-derived
crude SGRdesakyseryging esepti tefernads signdy7P at, FolRR5obryortidimidhi H6Dand 526
nmg of Actinase-E (manufactured by Kaken Pharnaceutical Co., Ltd.) were 15
added>t o athi4s 788 | RRT 9T BRSTPRCBEIPehal & I4dwedF<?¥) ampeynde fBImC. After
65 hours, 263 ng of Actinase-E was added agal n, and the m xture was all owed

to stand Y4 CB7FROC tghouR it FERAYC D4 thEursa uﬁ?ﬁ?%&lsufi?%‘ﬁ Yidd! PleB¥e- dri ed,

and t her eafter.ut g@ﬁ#em dlée was %eourl fleeg { %ge grfé g er];I I traotll on_col um

Sﬂh/r (r)nmra]'; o&”ﬁﬁﬁl T (?5)?( é;gﬁr[lﬁ BFeSepaxti 3 HFT FRt € fgfgwd;?;ef Or1. 0
Si

Conpound éf} ar }ég%;}z%nﬁqo : ﬁ%ﬁ) (t%fgcggp%%draéﬁfg( 5111?—{1]?5, Man4- H1) ,

5. 06( 1H, dlas : e T 25 H1). 4.82(1H s, Man3-H1),
4, 69E1H (%, 916%_%%11613 gg(@% iy Wand) ) (1F s, Vans- )

10 In 100 ml of a tris- hydrochlorlc acid-calcium chloride
buffer (TRIZMA BASE 0.05 mol/l, calcium chloride 0.01 mol/l, pH
7.5) was dissolved 2.6 g of an egg-derived crude SGP (sialyl
glycopeptide). 58 mg (772 /[mol) of sodium azide and 526 mg of
Actinase-E (manufactured by Kaken Pharmaceutical Co., Ltd.) were
15 added to this solution, and the mixture was allowed to stand at
37 C. After 65 hours, 263 mg of Actinase-E was added again, and
the mixture was allowed to stand at 37 C. for additional 24 hours.
This solution was freeze-dried, and thereafter the residue was
purified twice by gel filtration column chromatography (Sephadex G-
20 25, 2.5 $X 1 m, eluent: water, flow rate: 1.0 ml/min), to give 1.3
g (555 4mol) of Compound 24.
The physical data for Compound 24 are as follows.
'H-NMR (D,0, 30 )
5.15(1H, s, Mand4-Hl1l), 5.06(1H, d, GlcNAcl-H1l), 4.95(1H, s, Mand'-
25 H1), 4.82(1H, s, Man3-Hl), 4.69(1H, d, GlcNAc2-H1l), 4.67(2H, d,
GlcNAc5,5'-H1), 4.53(2H, d, Galé6,6'-H1l), 4.34(1H, d, Man3-H2),
4.27(1H, d, Mand4'-H2), 4.19(1H, d, Mand4-H2), 3.03(1H, dd, Asn- [3CH),

3.00(1H, dd, Asn- BCH), 2.76(2H, dd, NeuAc7,7'-H3eq), 2.15(18H, sX



GLcNAc5,5'-H1), 4.53(2H, d, &16,6'-H ), 4.34(1H, d, Man3-H2), 4.27(1H, d,
Man4' - H2), 4.19(1H, d, Man4-H2), 3.03(1H, dd, Asn-Q CH), 3.00(1H, dd, Asn-Q
CH), 2.76(2H, dd, NeuAc7,7'-H3eq), 2.15{,8H s X 24 6, -Ac), 1.79(2H, dd,
NeuAc7,7'-H3ax) HO O OHHO HO HO % 0 NHAc AcHN HO OH HO-o -0 HOB 0 OH
014 HOHOHO'r VHNH -0 0 NO O NHAc NHAc HOO OH HOBOHOt _OHO O O
HHO IR H NHHAC AcHN HO Reference Exanple 2 Preparation of Conpounds 1, 2, 6

and 10 Gomaund 2474 600 oE, R&Iad/ ol h3gkiained in Reference Exanple 5 1
was dissolved in 20.7 m of water, and 13.8 ml of 0.1 N hydrochloric acid

was added thereto. Imrediately after heating this solution at 700C for 35
m nutes, the solution was cooled on ice, and a saturated aqueous sodi um
hydrogencar bonate s gilded thereto to adjust its pH 7. The solution was

freeze-dried, eatPer 10 the residue was purified by gel filtration
col um chromat dex G 2pac2- 9 (k X1 m ‘eluent: water, flow
rate: 1.0 m/ to a m xture of Conpounds 24, 25 29 and
33. These four c5Wponents \ﬂ'!'rt!o Qgﬁed to the next step wthout being

i sol ated from each other.
HO
. Ogn OH OH
| N é’&, AN |
o "o % 2 N NH,
NHAc NHAc
OH HOHO 0 oHo o
. (o)
no 'S HO HO\ 0 .0
l o (¢} 30 .
HOD f NHAc
AcHN4,a HO™ OH
Reference Example 2 Preparation of Compounds 1, 2, 6 and 10
Compound 24 (609 mg, 261 Umol) obtained in Reference Example
5 1 was dissolved in 20.7 ml of water, and 13.8 ml of 0.1 N
hydrochloric acid was added thereto. Immediately after heating this
solution at 70 C for 35 minutes, the solution was cooled on ice,
and a saturated aqueous sodium hydrogencarbonate was added thereto
to adjust its pH 7. The solution was freeze-dried, and thereafter
10 the residue was purified by gel filtration column chromatography
(Sephadex G-25, 2.5 X 1 m, eluent: water, flow rate: 1.0 ml/min),
to give 534 mg of a mixture of Compounds 24, 25, 29 and 33. These
four components were proceeded to the next step without being
isolated from each other.
15 The physical data for the resulting oligosaccharides mixture
are as follows.
'H-NMR (D,0, 30TC)
5.13(s, Man4-H1), 5.12(s, Man4-H1l), 5.01(d, GlcNAcl-H1l), 4.94 (s,

Man4'-H1), 4.93(s, Mand4'-Hl), 4.82(s, Man3-H1l), 4.60(d, GlcNAc2-H1),

20 4.58(d, GlcNAc5,5'-H1), 4.47(dd, Gal6,6'-H1l), 4.44(d4d, Gal6,6'-H1),



15 The physical data for the resulting oligosaccharides m xture are as
follows. 1H NVR(D20, 30C) 5.13(s, Man4-Hl), 5.12(s, Man4-Hl), 5.01(d,

G cNACL-HL), 4.94(s, Man4'-H), 4.93(s,sMand' -H ), 4.82(s, Man3-Hl),
4.60(d, G cNAc2-H1), 20 4.58(d, A cNAch,5 -H), 4.47(dd, &l1l6,6'-H),
4.44(d, Gal6,6'-Hl), 25 4.24(d, Man3-H2), 4.19(d, Man4'-H2), 4.11(d,

Man4- H2), 2.97(bdd, Asn-JCH), 2.72(dd, NeuAc7-H3eq, NeuAc7-H3eq), 2.64(bdd,
Asn- 1CH) .4 . 23.(85(Ban®.u2)AC .. 13.(d 9 (Mitha 'NEUAC 74 H3ppa, MawdciHsy HBAX)7 Aab29- Ny

quantity of the mixture of the resulting 5 oii gosaccharl des was dissolved in

16.3 M ofsragedpne 2and (44, Adlaof 134} Aleurkd -HBk§) 502 W4 @ad\enenadied
9-fluorenyl nethyl-N succinimdyl carbonate (155.7 ng, 461.7 [Lnol) and

sodi um lydragersar-benat &. {80d mMguadB7HIaxDINeurand- Ehex)ri xt ure was stirred
at roomtenperature for 2 hours. This solution was applied to an 10

evapor at or to redBVemgc@asidtyand the mistairei a§ Soe Lneisélrlt\mg purified by
gel filtration colum chromat ography (Sephadex G 25, m el uent:

wat er 2 fIQSWgPQF%ChairJ@Grﬂ MFaEnfissQ iy 366 gl & aCﬁFsz{l%.raen%fllc&nﬂéuﬁa 1,
Conpounds 2 and an ound 10. hi.s ture fied by HPLC ( ODS
o N enr Te i 18 b%u%eraem?&ﬁﬁﬂn?g}c@%eéw R

fl d | d af 51
(r:rimnut egwsgtl%tcﬁf‘i'f'h?g cﬁar%’ﬁﬁf)ﬁng]sg% aﬁ'@ GWPELP'E\?@JA%% %’P tégmmanb?res and
Corrpound 8g§n§afgo% 't 35 z?ﬁn Yahes F4Ch .08 {i IT]:er%(f\l%l 2{"? irred

coIIecte reeze- r|e Theréafter ’ deda te ration
col um CM@%BHGE&%&&:&%@EM&?& GArs.27RiH oA iGH wa§|éi§iﬂt1ed/\@beﬁn flow

rate: 1.0 m/mn), thereby giving 150 ng of a desired m xture of Conpounds
2 ando6. ekMagophyst cad rdabaef atetidiee,r atdl thagrdaiimaugdsdl @t ®rawas
purified by gel filtration column chromatography (Sephadex G-25,
2.5 X 1 m, eluent: water, flow rate: 1.0 ml/min), to give 309 mg
of a mixture of Compound 1, Compounds 2 and 6, and Compound 10.
This mixture was purified by HPLC (ODS column, eluent: 50 mM
15 aqueous ammonium acetate:methanol=65:35, 2.0 ¢® X 25 cm, flow rate:
3 ml/min). As a result, Compound 1 was eluted after 51 minutes, a
mixture of Compounds 2 and 6 was eluted after 67 minutes, and
Compound 10 was eluted after 93 minutes. Each of the fractions were
collected and freeze-dried, and thereafter desalted by gel
20 filtration column chromatography (Sephadex G-25, 2.5 ® X 30 cm,
eluent: water, flow rate: 1.0 ml/min), thereby giving 150 mg of a
desired mixture of Compounds 2 and 6.
The physical data for the resulting Compound 1 are as
follows.
25 'H-NMR(D,0, 307C)
7.99(2H, d, Fmoc), 7.79(2H, d, Fmoc), 7.55(4H, m, Fmoc), 5.15(1H, s,
Man4-H1), 5.06(1H, d, GlcNAcl-H1), 4.95(1H, s, Mand'-H1l), 4.82(1H

s, Man3-H1), 4.69(1H, d, GlcNAc2-H1l), 4.67(2H, 4, GlcNAc5,5'-H1),



follows. 25 1H NVMR(D2O, 30C) 7.99(2H, d, Fnoc), 7.79(2H, d, Fnoc), 7.55(4H,
m Froc), 5.15(1H, s, Mn4-H), 5. 06(1H, d, GlcNAcl-Hl), 4.95(1H, s,

Man4' -H ), 4.82(1H, s, Man3-H ), 4.69(d4H, d, GLcNAc2-Hl), 4.67(2H, d,
GLcNAcS,5'-H ), 26 4.53(2H, d, Gal6,6'-H ), 4.34(1H, d, Man3-H2), 4.27(1H,
d, Man4'- H2), 4.19(1H, d, Man4-H2), 3.03(1H, bdd, Asn-/3CH), 3.00(1H, bdd,
Asn- (3CH), 2.76(2H, dd, NeuAc7,7'-H3eq), 2.15(18H, sX6, -Ac), 1.79(2H, dd,
NeuAc7, 7'4+.H3a2), ; a HRM3 6Cal' cH1 f pra GUO3H] 54 NS5 G{2VNa+27 (B 2581 M3838,- found,
2581.8821 O OH HOHo OO NHAc cNHo ONHO- O~ OCHOH OO NH HO H#StR ™
NO N | “n)NHACLNHAC, 1, HEae - HQ .03 (HO, HAdHOAsO S & | 300le@18HAsdd, AcHN HO
The structure of the above oligosaccharide is shown below. NeuAc: sialic
aci d, GalAsnD-yeH)act2086 (221Gl oMAC NeMNAaZ eT {1 iamos anil Aé] 8H Mar< 6 D- nbenose, Asn:

asparagi ne 10 NeuAc a 2-- 6Gal R 1- 4GLcNAc O 1- 2Man a 1~ 3Manl3 1--4GlcNAc
R 1- 4GlcMNAJS(RHn-fhpdieurc?, 7' -H3ax) ; HRMS Calcd for C,,H,,N;NaOy [M+Na+]

5 2581.8838, found, 2581.8821

oH
Ho ©. HO

N O’&q_ O
0

HOJ 1 Hol -0 NHAC

AcHNGo OH ‘SH’: 0 0 ‘

ey &

HO 0O

o
OH QT’
: H
H A
no H% % a3 N NH

HO ox°H- "9 y °

HO HO™

M e
[

AcHN HO HO OH NHAc

The structure of the above oligosaccharide is shown below.
NeuAc: sialic acid, Gal: D-galactose, GlcNAc: N-acetylglucosamine,
Man: D-mannose, Asn: asparagine

10
NeuAc @ 2— 6Gal 8 1—=4GIcNAc B 1= 2Man & I\
6
3Man B 1= 4GlcNAc B 1= 4GlcNAc— Asn-Fmoc
NeuAc @ 2—6Gal 81— 4GI1cNAc B 1— 2Man « 1/

The physical data for the resulting mixture of Compounds 2
and 6 are as follows.
'H-NMR (D,0, 30TC)

15 7.99(d, Fmoc), 7.79(d, Fmoc), 7.55(m, Fmoc), 5.14(s, Mand-H1l),
5.12(s, Man4-H), 5.00(d, GlcNAcl-H1l), 4.94(s, Mand'-Hl), 4.93 (s,
Man4'-Hl), 4.82(s, Man3-H1), 4.60(d, GlcNAc2-H1l), 4.58(d,
GlcNAc5,5'-H1), 4.46(dd, Galé,6'-H1l), 4.44(d4d, Gal6,6'-H1l), 4.24(d,

Man3-H2), 4.19(d, Mand'-H2), 4.11(d, Man4-H2), 2.97(bdd, Asn- BCH),



NeuAc a 2--6Gal R 1-- 4Gl cNAc !3 1- 2Man a 1 The physical data for the
resulting mxture of Conpounds 2 and 6 are as follows. 1H NMR (D20, 3000
15 7.99(d, Fnoc), 7.79(d, Fnoc), 7.55(m-,Fnoc), 5.14(s, Man4-Hl), 5.12(s,
Man4-H), 5.00(d, GlcNAcl-H1), 4.94(s, Man4'-H ), 4.93(s, Mn4'-H), 4.82(s,
Man3- H1), 4.60(d, GLcNAc2-H1l), 4.58(d, dcNAc5,5 -H), 4.46(dd,

Gal6,6'-H ), 4.44(d, Gl6,6'-H ), 4.24(d, Man3-H2), 4.19(d, Man4'-H2),

4.11(d, Mand-H3) , neuAH BAdq, ARBaAS M3eqd 7 2264 UL, A'élﬁug@}g'ﬂ?@q,ls(sm
NeuAc7- H3eq), 2.64(bdd, Asn-a CH), 2.15(sX5, -Ac), 1.79(dd, NeuAc7-H3ax,
NeuAc7' - H3ay), The9 pdysinzalacdalidax oNeuae7r eEBAt) ng Conpound 10 are as
follows. 5 'H NVR(D20O, 30'C) 7.99(2H, d, Fnoc), 7.79(2H d, Fnoc), 7.55(4H,
m Fnoc), 5.12(Thd, pdysiddah4idia) fob. OB It¢sud tiGycBbmpoudl) 104a98(d4, s,
Mand' -H ), 4.82(1H s, Man3-H), 4.69(1H, d, GlcNAc2-H ), 4.67(2H d,
GLcNACS, Folfops. 4.53(2H, d, Gal6,6'-H), 4.34(1H d, Man3-H2), 4.27(1H, d,
Man4' 10 H2), 4.19(1H_d, Man4-H2), 3.03(1H, bdd, Asn-a CH), 3.00(1H, bdd,
Asn- B3CHH-NMR(DLE¢ 13 )sX4, -Ac) : HRVS Cal cd for CalH120N6NaGso [ M+Na+]

1999. 6930, found, (1999. 6939 Reference Exanple 3 Preparation of Com{ounds 3
and 7 The BeHr ed(zFZWSg, 7977 (#HrpId: SO npouiti€H2 BndFBOObht ai -iéd 1H158i n
Ref 4 f [ bupmi di I in 22
i of resesiont oS (Bl apre EonL lE o P EHELCE NaREL s nd i ed
3- gal act osi .3 t : ' | ut.i ' dt
(5-oel actgsianey (i, 3 dawsaadsadlhers) 0 ¢ It ol vkl apdies agued to

purified by3HRHC § 03120 660LuIM, 4 24014, X35 ®4A3 -Gl2yent: 2501 M AqWaauS -

anmoni um
10 H2), 4.19(1H, 4, Man4-H2), 3.03(1H, bdd, Asn-[S3CH), 3.00(1H, bdd,

Asn- SCH), 2.15(12H, sX4, -Ac) ; HRMS Calcd for C,H,,,N.NaO,, [M+Na+]
1999.6930, found, 1999.6939
Reference Example 3 Preparation of Compounds 3 and 7
The mixture (224 mg, 97 Umol) of Compounds 2 and 6 obtained
15 in Reference Example 2 and 24 mg of bovine serum albumin were
dissolved in 22 ml of HEPES buffer (50 mM, pH 6.0), and Diplococcus
pneumoniae-derived [3-galactosidase (1.35 U) was added thereto.
This solution was allowed to stand at 37 C for 15 hours, and
thereafter freeze-dried. The residue was purified by HPLC (ODS
20 column, 2.0 ®X25 cm, eluent: 50 mM aqueous ammonium
acetate:acetonitrile=85:15, flow rate: 3 ml/min), and Compound 3
was eluted after 129 minutes, and Compound 7 was eluted after 134
minutes. Each of the fractions was collected and freeze-dried.
Subsequently, the fraction was desalted by HPLC (ODS column, 2.0 ¢
25 X 25 cm, eluent:water for a first 15 minutes, and applied to a
gradient of water:acetonitrile of from 10:0 to 85:15 (volume ratio)
for a period of from 16 to 30 minutes, and then to a gradient of

water: acetonitrile from 85:15 to 80:20 for a period of from 31 to



acetate:acetonitrile=85:15, flowrate: 3 m/mn), and Conpound 3 was eluted
after 129 m nutes, and Conpound 7 was eluted after 134 mnutes. Each of the
fractions was collected and freeze-dri Subsequently, the fraction was
desalted by HPLC (ODS colum, 2.0 25 X 25 cm eluent:water for a first 15

m nutes, and applied to a gradient of water:acetonitrile of from10:0 to
85:15 (volunme ratio) for a period of from16 to 30 mnutes, and then to a

gradi ent of niwates;: ACK Q@ttterlixeofrmml%& 166 19iR0:22@eb0Fe@ RSdAHa0R from 31
to 28 45 mnutes; flow rate: /mn), to give a deS|red npound 3 in

an armuntarpfamaﬂmagoﬁm:h @@Wﬁﬁﬂn@:bn?pdtﬁhdaﬂ anoamtanfuntSoly75 The. physi cal data
for the resulting conpound 3 are as follows. '"H NVR(D2O, 30'C) 5 7.99(2H,

d, Fnoc),The Payat:aH ddtepEpr Thé&S{eb] timgFome)qurt 3561k, asS, folNkwé- H1) |
5.06(1H, d, GILcNAcl-Hl), 4.95(1H, s, Man4'-Hl), 4.82(1H, s, Man3-Hl),
4.69(1H, H;N@LONAc23HT), 4.67(2H, d, GLcNAcS, 5' H), 4.53(1H d, Galé' -H),
4.34(1H, d, Man3-H2), 4.27(1H, d. Man4'-H2), 4.19(1H, d, Man4-H2), 2.97(1H,
bdd, Asn-T-3CHPH. 2676’(nrgq da 79 (RHve $Ac FroFB e - 5 2 481 ( TH, FieR), /Ssﬁﬁ((sttH)S
2. 15(15H sXb, Né gl dd, NeuAc7'-H3ax) ; HRMS Calcd fo
cssmzm?ﬁ@&!é[tm 4]6(12112 7858 Aqlodd, £198(H363  THaNHhy oa|4 &étéHfor t he
resulting Co ound 7 ar ol | .ows H 20, .30.C 99(,2H
Froc), 7.579M8R3 -Gl 'Frﬁj(?? A3, 5&(&%0%"%%2},9 ‘l\l‘gﬁ(l‘gﬁlkfi §13W4 ATy 5 06( 1H,
d, d cNAc] - H ) Va I 4 , HL) , 4. 69(
GLcNAc2- Hry 3]@11{67‘?2 ajlg EicNAgé"’s‘ “ﬁ ﬁi‘(%?? H, 4d%8§1 ‘%41)“,1‘%‘“3. 3%?&14, d,
Man3- H2) , ) (1 n (1H, bdd,
Asn- (3CH" ﬁ?ﬁg(kﬁﬁ %(fé’lxaﬁlgu;g 97I—éeq) bgig %%D_’LI-P g[gd42 et cﬁé; 2. 15( 15H,
SX5, 10AC)Neuhc?(Adbg)dd2 61 (18, bdd, Asn- BCH), 2.15(15H, sX5, -Ac),

1.79(1H, dd, NeuAc7'-H3ax) ; HRMS Calcd for CH,,,N.NaO., [M+Na+]

2128.7356, found, 2128.7363

The physical data for the resulting Compound 7 are as
follows.
15 'H-NMR(D,0, 30%C)

7.99(2H, 4, Fmoc), 7.79(2H, 4, Fmoc), 7.55(4H, m, Fmoc), 5.15(1H, S,

Man4-H1), 5.06(1H, d, GlcNAcl-H1), 4.95(1H, s, Man4'-H1l), 4.82(1H,

s, Man3-H1), 4.69(1H, d, GLcNAc2-H1), 4.67(2H, d, GlcNAc5,5'-H1),

4.53(1H, d, Gal6-H1), 4.34(1H, d, Man3-H2), 4.27(1H, d, Mand'-H2),

20 4.19(1H, d, Man4-H2), 2.97(1H, bdd, Asn-[3CH), 2.76(1H, dd, NeuAc7-
H3eq), 2.60(1H, bdd, Asn- SCH), 2.15(15H, sX5, -Ac), 1.79(1H, d4d,

NeuAc7-H3ax) ; HRMS Calcd for CyH,,.N.Na,O.,,[M+Na+] 2172.6995, found,

2172.7084
Reference Example 4 Preparation of Compounds 4 and 8
25 A mixture (90 mg, 47.3 Umol) of Compounds 3 and 7 obtained

in Reference Example 3 was dissolved in 8.1 ml of HEPES buffer (50
mM, pH 6.0) together with 8 mg of bovine serum albumin without

separating the compounds from each other, and 2.88 U of a bovine



NeuAc7-H3ax) ; HRMS Cal cd for C86H25N7Na3Cb3[ M+Na+] 2172.6995, found,

2172. 7084 Reference Exanple 4 Preparation of Conpounds 4 and 8 25 A m xture
(90 my, 47.3 Il.nol) of conpounds 3 and,4y obtained in Reference Exanple 3
was dissolved in 81 m of HEPES buffer (50 nM pH 6.0) together with 8 nyg
of bovine serum al bum n w thout separating the conpounds from each ot her,
and 2.88 U of a bovine 29 kidney-derived Q glucosam ni dase (manufactured by

Si gma- Al gy - @9@%@% ohuddamk Ro¥L &e aqll%%):tw@éd added ghhenelPi i hi s
solution was allowed to stand at 37 "C 18 hours, "and thereafter freeze-

dried. Th®erpesihdien Wasrdalbbl/iee ]b:}dddl?lleéEDSd@éﬂ ujm,rezoo Th X2 saamtibnel uent:
50 mM aqueous ammoni um acet at e: net hanol =65: 35, flowrate: 3 m/mn), and
Conpound whshas 1ewed etb aftad 44 73 mGut@s,18ahduEsnpammthetenasee! fiteakeaf t er
127 m nutes. Each of the fractions was collected and freeze-dried.
Subsequentdiyd.t fibe f rexxcitduen waaspweistilede iy by P HPLODS @0Sunn) wny @X®50 X, 25 cm
eluent: water for a first 15 mnutes, 10 and applied to a gradi ent of

wat er bacealgwentr | Pe B JGUeHNE0ATNIHiUIgSCebaFemnerigaoloE5635 £ ridiawiGate : 39

m nutes, and then to a gradient of water: _acetonitrile of from85:15 to

80: 20 formla(ﬂﬁéﬂroﬂn%fcqfﬂpeﬁflds‘i Y35 A3 utefugBReT i igwmigrEes 3. "’HldrﬂCPH‘Pﬁ)mdto
o 37" 12 S TRRUBhy Rl 1GAC BB nESFBSH (715 [CARDOUNE S LA F BN owe.
I S R G ﬁﬁgﬁ%%ﬁﬁ%’iﬂﬁa@ﬁﬁx “Eﬁ? e
4 55( 11 @S%?E%T”Z T b e T )
4. 1543H, L& aﬂbmﬂed}ﬂa1a %rgaiéﬁt<ﬁﬁdmté§naé5¥3ﬁbtra1Z662Ftrdkj10.0 to
NeuAc7, 7' - H3eq), 2.62(1H, bdd, Asn-(JCH), 2.15(12H, sX4, -Ac),

85:15 for a period of from 16 to 30 minutes, and then to a gradient

of water: acetonitrile of from 85:15 to 80:20 for a period of from

31 to 45 minutes; flow rate: 3.0 ml/min), to give a desired

Compound 4 in an amount of 40 mg and Compound 8 in an amount of 37

15 mg. The physical data for the resulting Compound 4 are as follows.
'H-NMR (D,0, 307C)
8.01(2H, 4, Fmoc), 7.80(2H, d, Fmoc), 7.56(4H, m, Fmoc), 5.22(1H, s,
Man4-H1), 5.08(1H, d, GlcNAcl-Hl1), 4.94(1H, s, Man4'-H1l), 4.84(1H,

s, Man3-H1l), 4.69(1H, d, GlcNAc2-H1l), 4.67(1H, d, GlcNAcb5-H1),

20 4.55(1H, 4, Galé6-H1l), 4.33(1H, dd, Man3-H2), 4.20(1H, dd, Man4-H2),
4.15(1H, 44, Mand'-H2), 2.97(1H, bdd, Asn-CH), 2.76(2H, d4,
NeuAc7,7'-H3eq), 2.62(1H, bdd, Asn-[8CH), 2.15(12H, sX4, -Ac),
1.79(2H, dd, NeuAc7,7'-H3ax) ; HRMS Calcd for C,;H, ,NNNaO,,[M+Na+]
1925.6562, found, 1925.6539

25 The physical data for the resulting Compound 8 are as
follows.

'H-NMR (D,0, 307C)

7.99(2H, 4, Fmoc), 7.79(2H, d, Fmoc), 7.55(4H, m, Fmoc), 5.15(1H, S,



1.79(2H, dd, NeuAc7,7'-H3ax) ; HRWVMS Calcd for C79H114N6NaO49[ M+Na+]

1925. 6562, found, 1925.6539 25 The physical data for the resulting Conpound
8 are as follows. 1HNVR(D. 0, 30'C) 7.99(2H d, Fnoc), 7.79(2H, d, Fnoc),
7.55(4H, m Fnoc), 5.15(1H, S, 30 Man4-H ), 5.06(1H, d, GlLcNAcl-H1),
4.95(1H, s, Man4'-H ), 4.82(1H, s, Man3-Hl), 4.69(1H, d, G cNAc2-H),
4.67(2H, d, A cNAcS, 5 -H )44.53(2H, d, Gl 6,6'-H), 4.34(1H, d, Man3-H2),

4.27(1H, vdnaMang, -5 ) (1n2. 87 (dtndkddaipsns | SCHR),, <2 #84AH nd, MNevAe,
-H3eq) , 2.61 (1H, 5 bdd, Asn-/3CH2), 2.15(12H, sX4, -Ac), 1.79(1H, dd,
NeuAc7' - H3axhn3 - HRVG 4Caloqduf od, CAHNRLANENaOAB]du(sat] a19@bc b2 ,5 f-aand,

1925. 6533 Reference Exanple 5 Preparati on of Conpound 5 Conpound 4 (30 ny,
473 [ Lnol4). 56kt néd dal6Réf enencet Bl ed4 Maudd H2)ng4027 bdvi re dendrm al bumi n
were dissolved in 6 M of HEPES 10 buffer (50 mM pH 6.0), and 10 U of Jack
Beans- derti2yed2a97 tehn dsiddasen wAsHad dezl. Thmet dd, TResAsD -idieqh , was6 al1towed t o
stand at 37C for 21 hours, and then freeze-dried. Subsequently, the

resi dbe sl pasif BEH2by m%l@@sséﬁ)‘}:un@c)z 0- 9 KI5 dém NewheithtH3gawer for a
first 15 mnutes and apsgllled to Ig a} nt f 15 ter: acetonltrlle of from
10: 0 to SBMP5CRETA o QFe e NP N It 2§0 A hutfndan§9¢hebrib a gradi ent

of water: ?tlcetonlt |Ielof frompr8e5 %gttlg 80 for ggeriod of from31l to 45
m nut es: FIEEWSPET X481G R / mi ML CPAEAGTTR r?ﬂ‘p(?fl esired Compound 5. The

hysi | data f th t . 20_' H- D20,
B2 5,5 el PR, RPHRD a8 8 g
GlcNAcl- H), 3 4m§5c(f|-|ﬂ:ov§ne|v§9flum 'ﬂ])oum&nséefél-ﬁhs%’olwga:gl#lé m14- %7 GEbEs
GLoNAC2- HIT). “4 Bl 1H  d SGIGNACE- H ). tar 44 1H g, Galb- HI)" 4 11(iH dd

Man4’ o H2)ou 147 ( 3dhmld puMBNSy Haana 4096(dH, thﬁéiseéﬁe 48rived «-

mannosidase was added thereto. This solution was allowed to stand
at 37 C for 21 hours, and then freeze-dried. Subsequently, the
residue was purified by HPLC (ODS column, 2.0 ¢ X 25 cm,
eluent:water for a first 15 minutes, and applied to a gradient of
15 water:acetonitrile of from 10:0 to 85:15 for a period of from 16 to
30 minutes, and then to a gradient of water: acetonitrile of from
85:15 to 80:20 for a period of from 31 to 45 minutes; flow rate:
3.0 ml/min), to give 20 mg of a desired Compound 5.
The physical data for the resulting Compound 5 are as follows.
20 'H-NMR(D,0, 30TC)
8.01(2H, 4, Fmoc), 7.80(2H, d, Fmoc), 7.56(4H, m, Fmoc), 5.00(1H, 4,
GlcNAcl-H1), 4.95(1H, s, Man4'-H1), 4.84 (1H, s, Man3-H1l), 4.67(1H,
d, GlcNAc2-H1l), 4.56(1H, d, GlcNAc5-H1), 4.44(1H, d, Gal6-H1),
4.11(1H, dd, Man4'-H2), 4.07(1H, dd, Man3-H2), 2.97(1H, bdd, Asn- [
25 CH), 2.76(1H, dd, NeuAc7'-H3eq), 2.62(1H, bdd, Asn- SCH), 2.15(12H,
sX4, -Ac), 1.79(2H, dd, NeuAc7'-H3ax) ; HRMS Calcd for
C,,H,,,NNNaO,, [M+Na+] 1763.6034, found, 1763.6074

Reference Example 6 Preparation of Compound 9



25 CH), 2.76(1H, dd, NeuAc7'-H3eq), 2.62(1H, bdd, Asn-/3CH), 2.15(12H, sX
4, -Ac), 1.79(2H, dd, NeuAc7'-H3ax) ; HRMS Cal cd for C72HL09N6NaO43[ MtNa+]
1763. 6034, found, 1763.6074 Reference fxanple 6 Preparation of Conpound 9
31 Conpound 8 (40 ng, 630 /L,nol) obtained in Reference Exanple 4 and 5 g
of bovine serum al bum n were dissolved in 7.8 ml of HEPES buffer (50 mM pH
6.0), and 38 U of a Jack Beans-derived a - nannosi dase was added thereto.
This sol ution dq t apd,5 7 63._h

freeze-dried. Vs&bé’g’%hgvn% y‘%oo“?%’ B2 g‘&ﬁ\/\%@%ﬂeﬁf in R fére'&%dfgo‘%@aé%l tm,
2.00 X 25%ams gl endevingakekuh 01 unfint Serd Sdiddvatves, iand. appl icxd HEeES
gradient of water: acetonitrile of from10:0 to 85:15 for a period of from
16 to 30 purreut €so mand guhenof 0 angradiveBt @fgavwd ®eanacaépivddide of from 10
85:15 to 80:20 for a period of from31 to 45 mnutes; flowrate: 3.0

m / m n), Mamngs¥éad® way efdaddelseress .Cahpousdl &.icthwaphgtlawdd dat &thod t he
resul ting Conpound 9 are as follows. 'H NVR(D2O 30C) 8.01(2H, d, Fnoc),
7.80( 2H, at, 3FmbcEor 76 He{attts npn§ndm<=)n fxe23fifried. SubHskapndntily, 151608(1H d,
GlcNAcl-Hl), 4.53(1H, d, Gal6-Hl), 4.32(1H, dd, Man3-H2), 4.28(1H, dd,

Man4- H2) TeZidue 1¥Rs Rig 1 TASA- PRAHLC (9D36calmnyd 2 -RéhiXc 25 HBRq)e 1 WBg9( 1H, bdd,

éngiOQNm:%? 1%;61%%7%% %b‘gﬂtelsr'ggﬁé é&%ﬁ?‘%%&fgggg %eé?ter??/s &C%%S?ef 7
Debr ot cciLon g8 EIRE 00Uy P1 SpALAls0nsOF o Comaundass) « Gymoung 19 (10,5
Pesf obt a1 ne it

ng, 5.27 erence 7 1Ras di 8501 ved on

50% nor pmlnh@géN Ma digzt byl £ ogrmmigde sel Wi ac@nt DE1 AOIGH i:9Bnas

reacted at room 25 tenperature in an argon atnosphere hours. To the
reactphon gs.15 to 80:20 for a period of from 31 to 45 minutes; flow rate:

of

3.0 ml/min), to give 30 mg of a desired Compound 9.
The physical data for the resulting Compound 9 are as follows.
'H-NMR (D,0, 3070C)
8.01(2H, d, Fmoc), 7.80(2H, d, Fmoc), 7.56(4H, m, Fmoc), 5.23(1H, s,
15 Man4-Hl1), 5.08(1H, d, GlcNAcl-H1), 4.53(1H, 4, Gal6-Hl1l), 4.32(1H,
dd, Man3-H2), 4.28(1H, dd, Man4-H2), 2.81(1H, bdd, Asn- 8CH),
2.76 (1H, dd, NeuAc7-H3eq), 2.59(1H, bdd, Asn- 3CH), 2.13(12H, sX4,
-Ac), 1.80(1H, dd, NeuAc7H3ax) ; HRMS Calcd for C,H,,NNaO,, [M+Na+]
1763.6034, found, 1763.6041
20 Reference Example 7
Deprotection of Fmoc group (Preparation of Compound 33)
Compound 10 (10.5 mg, 5.27 pmoles) obtained in Reference
Example 2 was dissolved in 1.4 ml of 50% morpholine/N,N-
dimethylformamide solution , and the solution was reacted at room
25 temperature in an argon atmosphere for 2 hours. To the reaction
mixture was added 3 ml of toluene, and the mixture was placed into
an evaporator at 35°C. This procedure was repeated three times to

remove the reaction solvent. The residue was purified by gel



m xture was added 3 ml of toluene, and the m xture was placed into an
evaporator at 35C. This procedure was repeated three tines to renove the
reaction solvent. The residue was purlfjdzed by gel 32 filtration colum
chromat ogr aphy (Sephadex G 25, 2.5 cm(diam) x 30 cm eluent: water, flow
rate: 1.0 m/mn.), giving 7 ng of the desired product, i.e., Conpound 33
(yield 7699 . The conpound obtained nmatched to Conpound 33 obtained in

Ref er enc M}ﬁ u g{;@a rehare,h h
structurglggggcg%r%(l)u%nddl :I%rgl by G ven oé’v {('Bs é%ﬁﬁlzgal zdg?carﬁ o@lmgound 33.

' H NVR(3G0) cmf5ehZdrss: WdteMandrdw Jr)ate& 076 dnl tdn .J79g7VviEng GlatyAeE- bhd) ,
4.92(s, 1H, Man4'-H 1), 4.76(s, 1H, Man3-H 1), 4. 62(d, 1H, J=8.0Hz, 10
GLcNAC2- HKdek)ired. BBddlict2Hi . =7 . Gmou@ac BBC &y B2 rdH7bk) . 4. PhE @dompbludd =7. 9Hz,
Ga16,6'-H-1), 4.24(bd, 1H, Man3-H2), 4.19(bdd, 1H, J=3.2Hz, 1.4Hz,

Man4' - H Dptadne@ (makbhefHtoJesmpynd B34pktabed-iH Rpfepenaes dikampll, 2Jid. S5Hz,
17. OHz, Asn-B CH), 2.93(dd, 1H, J=6.8Hz, 17.0Hz Asn- CH), 2.08(s, 3H, Ac),
2. 05(8, R NMR: S%@FtrQI“OiI(% th{?lllefﬁé? f1553 F@I’eerséﬁeeSER‘bﬁ%{r@ SSPF@B%‘?%R 3 -of
Compound 14 Cor&gound 3. (28 rrg 5% and_1, of bovi ne serum

al bumin were di é’SPv’%%Il‘i’"h ég B@f"‘fje‘?al( tmwfp%o nd433-/ L), and

neur am ni,dase éarrgé]uf actured by Sigma-Aldrich Corp., from\ﬁ blio Cholerae,
198 ) V\E Yhereto. This sol ution was al l oned to 20 stand at 37 C for

20 hour 3,62 gz s?ﬁéﬁafﬁerz;t}p% term, 2‘5 olr]{ of tgh - CLf‘lfﬁr_l co f %r(g%d by
ac

HPLC anal 'y r e¥ett Sh Kol ae b puri &y
Col um  D-gDSyan S 5&1%30'“409@(@'0 1H 291%9$7§ 120 X 6230, My, ej;gerthz 50 mM aqueous

anmoni um  acetate: acetonitrile=80:20, flowrate: 4 nlL/min). Further, the 25
resi doe wagndesaitnd anseps, cm,umm(.@asrroéléNA?c@%B-@Pi\b, 16, 2% Q02umm el ut ed

first wwth 50 nL of H20 and then with 25% acetonitrile)
=7.9Hz, Galé6,6'-H-1), 4.24(bd, 1H, Man3-H-2), 4.19(bdd, 1H, J=3.2Hz,
1.4Hz, Man4'-H-2), 4.12(bdd, 1H, J=3.2Hz, 1.4Hz, Mand-H-2), 2.93(d44,
1H, J=4.5Hz, 17.0Hz, Asn- CH), 2.93(dd, 1H, J=6.8Hz, 17.0Hz Asn-f3
CH), 2.08(s, 3H, Ac), 2.05(s, 6H, AcX2), 2.01(s, 3H, Ac)
15 Reference Example 8 Preparation of Compound 14

Compound 3 (28 mg, 21.3 MUmol) and 1.0 mg of bovine serum

albumin were dissolved in HEPES buffer (50 mM, pH 5.0, 454 UL),

and neuraminidase (manufactured by Sigma-Aldrich Corp., from Viblio
Cholerae, 198 mU) was added thereto. This solution was allowed to

20 stand at 37 C for 20 hours, and thereafter the termination of the
reaction was confirmed by HPLC analysis. The reaction solution was
purified by HPLC (YMC Packed Column D-ODS-5 S-5 120A ODS No.
2020178, 20 X 250 mm, eluent: 50 mM aqueous ammonium
acetate:acetonitrile=80:20, flow rate: 4 mL/min). Further, the

25 residue was desalted on ODS column (Cosmosil 75C18-OPN, 15 X 100
mm, eluted first with 50 mL of H,0 and then with 25% acetonitrile),
to give a desired Compound 14 (17 mg, yield: 70%).

The physical data for the resulting compound are as follows.



to give a desired Conpound 14 (17 ng, yield: 70% . The physical data for the
resul ting conmpound are as follows. 33 'H NVR(30C) 67.91(d, 2H, J=7.5Hz,
Froc), 7.71(d, 2H, J=7.5Hz, Fnoc), 7.544dd, 2H, J=7.5Hz, Fnoc), 7.43(dd,
2H, J=7.5Hz, Fnoc), 5.12(s, 1H, Man4- 1), 4.99(d, 1H, J=9.5Hz,

A cNAcl -H 1), 4.92(s, 1H, Man4'-H 1), 5 4.76(s, 1H, Man3-H 1), 4.58(d, 1H,
J=8.OHz, G cNAc2-H 1), 4.55(d, 1H, J=8.4Hz, A cNAcS -H 1), 4.47(d, 1H

J=7. 8Hz, Al cdg:d), 4.34(t, 1H Fnoc), 4.24(bd, 1H J=1.9Hz, Man3-H 2),
4.18(bdd, 1H, J=1.4Hz ,3.3Hz, Man4-H 2), 4.11(bdd, 1H, J=1.4Hz, 3.5Hz,

Man4' - H 2§y 9 2(d20Rddg-1Hus=Fndy, 15717, 2ASNIL3CHz, FnRfbdd. sitha,

J=8. 7Hz, 10 15.7Hz, Asn-/3CH), 2.06, 2.05, 2.04, 1.89(each s, each 3H, Ac)
HRVS Cal cdli,f g7 C3HL1 OiNSNAOA B[ 43+-d;] 2H83T7=64%27, ffowed, 18372 6471 H, Rehed ence
Exanpl e 9 Preparati on of Conpound 19 Conpound 7 (20 nmg, 9.4 ILnol) and 1.6
mg of boWH-Ade.sérid.allBunyrdweiz @lsdidcled-1n MEPESshulf da450 Hril) . pH 5. 0,
323 [LL), 15 and neuram ni dase (nmanufactured by Sigma-Aldrich Corp., from
Vibli® @nhdlbdpaeclt 1 MR -hhs bhfeld t Hére@fﬁ-oﬁ%'sG 6N8E? dhr Mas 4alPPdded to

stand at 371C for 18 hours, and thereafter the term nation of the reaction

was_conf iWred =By ipL 6 16NAFY sTE Vaudsdddent 1y, dHe 8Haact?bh Hsdi ut fFord ks
5250 mmiP BBt 2o P dautius AmeBRr I OG0t abBBHIL T o=80: 20, 11 ow
(Goamosi P 7stth chn=g5 et 1 h s AP a8 e e B B R e T BP0 AR hen
W th 25%A66LRk1 I el-3t gug! Ve 3 deshted sepypoyns, fh 13,y . yipld. 769 .
25 The structure of the resulting conpound was COI’]%I r med Promthe finding
that 1pts 15H/MYR xas peent icale,t @ bbata ofs,t Re gstandard <LeRPOHNAC)

HRMS Calcd for C,H,,,N,NaO,, [M+Na+] 1837.6402, found 1837.6471

Reference Example 9 Preparation of Compound 19

Compound 7 (20 mg, 9.4 /[mol) and 1.6 mg of bovine serum

albumin were dissolved in HEPES buffer (50 mM, pH 5.0, 323 uL),

15 and neuraminidase (manufactured by Sigma-Aldrich Corp., from Viblio
Cholerae, 141 mU) was added thereto. This solution was allowed to
stand at 37 C for 18 hours, and thereafter the termination of the
reaction was confirmed by HPLC analysis. Subsequently, the reaction
solution was purified by HPLC (YMC Packed Column D-ODS-5 S-5 120A

20 ODS No. 2020178, 20 X 250 mm, eluent: 50 mM aqueous ammonium
acetate:acetonitrile=80:20, flow rate: 4 mL/min). Further, the
residue was desalted on an ODS column (Cosmosil 75C18-OPN, 15 X
100 mm, eluted first with 50 mL of H,O and then with 25%
acetonitrile), to give a desired Compound 19 (13 mg, yield: 76%).

25 The structure of the resulting compound was confirmed from the
finding that its 'H-NMR was identical to that of the standard
compound.

Reference Example 10 Preparation of Compound 15



Ref erence Exanpl e 10 Preparation of Compound 15 34 Conpound 4 (45 ng, 24
/1mol) and 1.7 ng of bovine serum al bum n were dissolved in HEPES buffer (50
mM pH 5.0, 820 /LL), and neuram nidasg, (manufactured by Signa-Al drich
Corp., fromViblio Cholerae, 134 nlJ was added thereto. This solution was
allowed to 5 stand at 37 C for 14 hours, and thereafter the term nation of
the reaction was confirnmed by HPLC anal ysis. Subsequently, the reaction

I b Y d ! ODS No.
Lo 5% PALSIAL I G N PRI B G a2 e

acet at e: apigfuaiint Lol =8 vehl ON HE phrRbe M 30 .mMuUlher o, tdwo 101y esi due
was desalted on an ODS columm (Cosnosil 75C18-0OPN, 15 X 100 mm el uted

first w tdnddenraniniHBeandahhtactmndd Dy%sigruetAalmtichl eprpt 0 Hrare Vabdési r ed
Compound 15 (28 ny, yield: 74%. The physical data for the resulting
conpound Givd exgef ol 3bvrll) wakh AMESEIErets . 6Th DR (xpluzkionJuds S owadndp,
7.71(d, 2H, J=7.5Hz, Fnoc), 7.51(dd, 2H, J=7.5Hz, Fnoc), 7.44(dd, 2H,

J=7. 5Bz, Frard) at5310@sf011I—14 enzs, Hrd thﬁrggéclerlt-he Jl-ﬂgmBHztl@lcCPfAcﬂlel—l- 1),
4.92(s, 1H, Man4' - 2 4.76(s, 1H Man3-H 1), 4.58(d, 2H G cNAc2,5' -H 1),
4.47(d, ﬁ-?a‘:t}oé e, Ct%lléj‘meiil-]ﬂ H%%S‘Pﬁlyiiﬁs I—*?H?@)e &n?’h{bdthelﬁea\?tio@Hz

Y215, 5 SORNEPECHS Bagty dLe i g460g dgfumiU00E g S 35pg”

2.04, 1.8 HRMS Cal cd C67HI7N. Nao4l [ M+Na+

1634. 5603?%(%6 undioim5é84>§21}’er The & BE DI QBITVIF“Pl par-at f_’ucr)“ﬁlo%%r?:orrpound 70
25 Conpound el dde®hith-i8elbo M) ARY Labe M Qth/*ﬂﬁYl')neF§§tEm ahlum n were
di ssol ved in HEPES buffer (50 nM pH 5.0, 269 /1L), and O -gal act osi dase

(mangbhact iy 8duRY waei kagalkeaCen Pan ddsorébiaﬁk (BeARSi113s5618lopR 725 was

added thereto. This solution was all owed
100 mm, eluted first with 50 mL of H,0 and then with 25%

acetonitrile), to give a desired Compound 15 (28 mg, yield: 74%).
The physical data for the resulting compound are as follows.
'H-NMR (30C)

15 07.92(d, 2H, J=7.5Hz, Fmoc), 7.71(d, 2H, J=7.5Hz, Fmoc), 7.51(dd,
2H, J=7.5Hz, Fmoc), 7.44(dd, 2H, J=7.5Hz, Fmoc), 5.10(s, 1H, Mand4-
H-1), 4.99(d, 1H, J=9.5Hz, GlcNAcl-H-1), 4.92(s, 1H, Man4'-H-1),
4.76(s, 1H, Man3-H-1), 4.58(d, 2H, GlcNAc2,5'-H-1), 4.47(d4d, 1H,
J=8.0Hz, Galé'-H-1), 4.35(t, 1H, Fmoc), 4.24(bd, 1H, J=1.9Hz, Man3-

20 H-2), 4.11(bs, 1H, Man4'-H-2), 4.07 (bs, 1H, Man4-H-2), 2.72(bd, 1H,
J=15.5Hz, Asn-f3CH), 2.52(bdd, 1H, J=8.7Hz, 15.5Hz, Asn- 3CH), 2.06,
2.04, 1.89(each s, each 3H, Ac) ; HRMS Calcd for CH,N.NaO,,[M+Na+
1634.5608, found, 1634.5564
Reference Example 11 Preparation of Compound 70

25 Compound 15 (11 mg, 6.8 (mol) and 1.5 mg of bovine serum
albumin were dissolved in HEPES buffer (50 mM, pH 5.0, 269 uL),
and [ —galactosidase (manufactured by Seikagaku Corp., from Jack

Beans, 11 4L, 275 mU) was added thereto. This solution was allowed



35 to stand at 37V for 14 hours, and thereafter the term nation of the
reaction was confirned by HPLC anal ysis. The reaction solution was purified
by HPLC (YMC Packed Columm D-ODS-5 S-5 3120A ODS No. 2020178, 20 X 250 nmm

el uent: 50 mM aqueous anmoni um 5 acetate:acetonitrile=80:20, flowrate: 4
M./mn). Further, the residue was desalted on ODS col um (Cosnosi l
75C18-0OPN, 15 X 100 mm eluted first with 50 nL of H20 and then with 25%

acet oni t gl @langtd GVE %oqeﬁhrﬁgu@m%unqthea(ﬁcé e ¥eghtha G4 ofThe
physical data for the resulting compound are as lows. 10 1H NI\/R(BOC)

O7. 91(d, tAe, rdadt Bz waBmoo)f i FnefD(y, HRHC a@@ﬁ,. EH@C:}eaJtﬁﬁn( ddlut2bh
J=7.5Hz, Fnoc), 7.43(dd, 2H, J=7.5Hz, Fnoc), 5.10(s, 1H, Man4- H 1), 4.99(d,
1H, J=9. 5k, pGEhAedl b HPLCA(Mq Packed Nabuktn B-DPS - 54S 75 (%2041 lDSMIA3- H- 1)
4.55(d, 2H, GlcNAc2,5' -H1), 4.32(t, 1H 15 Fnoc), 4.24(bs, 1H Man3-H 2),
4.10(bs, 2DBO1RANARH)3504 106 ( biyerdt 50) =, 3aeowhrdimorign, 2. 72(bd, 1H,
J=14. OHz, Asn-/3CH), 2.52(bdd, 1H  J=9.5Hz, 14.8Hz, Asn-/3CH), 2.06, 2.05,
1. 89( Backcetabacdceignisey lenas 24b) fleyl sate ord @MHééNSC%‘S‘[%%] thgs50. 5,

found, 1450.4 Reference_Exanple 12 Preparation of Corq)ound 20 2 mgound 8
(47 ny, Z‘S*SgdﬁﬁlVasar?&sflgeﬂgorbfo%\?ioﬁém%eF‘Eﬁﬁmoé.’lll%uﬁ?ﬁ feP RN dilSs Sl vedoin

H_EPES bufferﬁi 0 ({ﬁ\él t w1 %4(;“Llélhfof{éra % gggﬂ tr}l (%%gseaérrgnuf actur edTE?/s

Si gma- Al di' c rp, from was a herers

sol uti on %aal?y&vxfe%ltr@d é&ﬁﬁ%ﬁ 7376 937 Jl%%s c20f. “}%esﬁ&rﬁfcglhe

termnation of the 25 reaction was confirned by HPLC anal ysi's e reaction

sol uti on ga@s f$fe@zeer%u@em@r&n{awnﬁrsfsgeagirﬂoqdopéoduct was subsequently
purified by HPLC (YMC Packed Columm D-ODS-5 S-5 120A ODS No. 2020178, 20 X

250 mon  eh ueit (30%0) M aqueous ammoni um 36
07.91(d, 2H, J=7.5Hz, Fmoc), 7.70(d, 2H, J=7.5Hz, Fmoc), 7.50(dd,
2H, J=7.5Hz, Fmoc), 7.43(dd, 2H, J=7.5Hz, Fmoc), 5.10(s, 1H, Man4-
H-1), 4.99(d, 1H, J=9.5Hz, GlcNAcl-H-1), 4.91(s, 1H, Man4d'-H-1),
4.76 (s, 1H, Man3-H-1), 4.55(d, 2H, GlcNAc2,5'-H-1), 4.32(t, 1H,

15 Fmoc), 4.24(bs, 1H, Man3-H-2), 4.10(bs, 1H, Mand4-H-2), 4.06 (bs, 1H,
J=1.3Hz, Man4'-H-2), 2.72(bd, 1H, J=14.0Hz, Asn- SCH), 2.52(bdd, 1H,
J=9.5Hz, 14.8Hz, Asn-CH), 2.06, 2.05, 1.89(each s, each 3H, Ac) ;
MS (Fab), Calcd for C,HgN.O, [M+H+] 1450.5, found, 1450.4
Reference Example 12 Preparation of Compound 20

20 Compound 8 (47 mg, 25 Umol) and 1.9 mg of bovine serum
albumin were dissolved in HEPES buffer (50 mM, pH 5.0, 840 uL),
and neuraminidase (manufactured by Sigma-Aldrich Corp., from Viblio
Cholerae, 369 mU) was added thereto. This solution was allowed to
stand at 37 C for 37 hours, and thereafter the termination of the

25 reaction was confirmed by HPLC analysis. The reaction solution was
freeze-dried, and the freeze-dried product was subsequently

purified by HPLC (YMC Packed Column D-ODS-5 S-5 120A ODS No.

2020178, 20 X 250 mm, eluent: 50 mM aqueous ammonium



acetate:acetonitrile=80:20, flowrate: 4 nL/mn). Further, the residue was
desalted on an ODS col um (Cosnosil 75C18-CPN, 15 X 100 mm eluted first
with 50 nL of H20O and then with 25% acﬁe{%]onitrile), to give a desired
Compound 20 (26 ny, yield: 65%. 5 The physical data for the resulting
compound are as follows. 'H NVR(30C) b7.92(d, 2H, J=7.5Hz, Fnoc), 7.71(d,
2H, J=7.5Hz, FnoC), 7.51(dd, 2H, J=7.5Hz, Fnoc), 7.43(dd, 2H, J=7.5Hz,

Froc), 5.7kStek bbet@idrilel}o: 20 9K 1w Lhite J=H rittizninGlcNAEdnds 1)thed. 91(s,
1H, Man4'-H 1), 10 4.77(s, 1H, Man3-H 1), 4.57(bd, 2H, dcNAc2, 5 -H 1),

4.46(d, Ydsigde7whdizdedaat@d- bhlin cbs340tumsHcdeie)ii 45846 bepn,1Hs X

Man4' -H2), 4.19(bs, iH Mn4-H2), 2.72(bd, iH J=15.5Hz, Asn-/3CH),
2.52(bdd,1001kim, JebutZddz ,£i¥5:5%zth AANL36H) H,Q@.Lfd tReASwith 8Hxach s, each 3H,
Ac) ; HRVB Cal cd for C67HI7NSNaO40[ MkrNa+] 1634.5608, found, 1634.5644 15
Ref er encad®tanprei 19 Prtepaibei ardesfirednfoupeumd 2Qongéund. 20L 12 #§%) 7. 4
/.anmol) and 1.0 ng of bovine serum albumn were dissolved in HEPES buffer
(50 R pPHesPhyssapl /qatp foanthe Fesyditans oSPeRAE AERURACEU @Y Sby Sei kagaku
Corp., fromJack,.Beans, 12 /.LL, 297 nlJ) was added thereto. This solution
was al | ouBd™®(3% 5t and at 37C for 46 hours, and thereafter the termination

of the react] s confirnmed, by HP lysis. JThe reaction so [ on was
purified @?%ﬁc@ ChveT Phckit %6‘\‘%%_ b%%%%@?’igo%@%%? Zolég%% 20 X
250 nm elenty 59, M pQyeous, AngPNium ;a4 el g e3ﬁ%%§9”5?1%3se=%9ﬁ3,29an£|-OW
rate: 4 niL/mn). Further, 'the 25 r'esi due was desalted on ODS col'um
(Cosnosi Iz 45C18- 6PN, 1%, Xg190sumei1ehdtedufiy sta Wit(l, 50y MuHfs HZO180d t hen

with 25% acetonitrile), to give a desired Conpound 71 (6.6 ng, yield: 61%.
The pbysiaal (sdaim, fxan3t-Be1y esal 37 @, caaposneha2e sasuf 0f | owsas @7 1k NVR(300)
J=7.5Hz, Galé'-H-1), 4.34(t, 3H, Fmoc), 4.24(bs, 1H, Mand'-H-2),

4.19(bs, 1H, Mand4-H-2), 2.72(bd, 1H, J=15.5Hz, Asn- CH), 2.52(bdd,
1H, J=9.2Hz, 15.5Hz, Asn-f3CH), 2.06, 2.05, 1.89(each s, each 3H,
Ac) ; HRMS Calcd for C,HyN.NaO,, [M+Na+] 1634.5608, found, 1634.5644

15 Reference Example 13 Preparation of Compound 71

Compound 20 (12 mg, 7.4 Umol) and 1.0 mg of bovine serum

albumin were dissolved in HEPES buffer (50 mM, pH 5.0, 330 uL),
and 3 —galactosidase (manufactured by Seikagaku Corp., from Jack
Beans, 12 f(L, 297 mU) was added thereto. This solution was allowed

20 to stand at 37 C for 46 hours, and thereafter the termination of
the reaction was confirmed by HPLC analysis. The reaction solution
was purified by HPLC (YMC Packed Column D-ODS-5 S-5 120A ODS No.
2020178, 20 X 250 mm, eluent: 50 mM agueous ammonium
acetate:acetonitrile=80:20, flow rate: 4 mL/min). Further, the

25 residue was desalted on ODS column (Cosmosil 75C18-OPN, 15 X 100
mm, eluted first with 50 mL of H,0 and then with 25% acetonitrile),

to give a desired Compound 71 (6.6 mg, yield: 61%). The physical

data for the resulting compound are as follows.



67.90(d, 2H, J=7.5HZ, Fnoc), 7.70(d, 2H, J=7.5Hz, Fnoc), 7.49(dd, 2H,
J=7.5Hz, Fnoc), 7.42(dd, 2H, J=7.5Hz, Fnoc), 5.11(s, in, Man4- H 1), 4.99(d,
1H, J=9.4Hz, G cNAcl-H1), 4.91(s, 1H JMan4'-H1), 5 4.76(s, in, Man3-H 1),
4.55(d, 2H, G cNAc2,5-H 1), 4.31(b, 1H ' Fnoc), 4.24(bs, 1H, Man3-H2),
4.18(bs, in, Man4-H2), 3.97(dd, 1H, J=1.8Hz, 3.3Hz, Mand' -H2), 2.72(bd,
1H, J=15. 5Hz Asn-/3CH), 2.52(bdd, 1H, J=8.COHz, 15.5Hz, Asn-/3/3CH), 2.06,
2.05, 1. I@g@( %) each 3H Ac) ; MS(Fab), Calcd for C61H8BNSGBS[ MrH+]
1450.5, fou 10 1450. 3 Reference Exanple 14 Preparation of Conpound 16
Conpound &7 (S d10 2118347 [ duAT0lFmoaNd 2. 70 () ©k1, bevi NeSerrudc) al hum aver e

di ssol ved in HEPES buffer (50 MM pH 5.0, 713 /1.L), and neuram ni dase

( manuf acteur, ed="bys518 ,gFeoA) dr 7 c4r (&, p 2H, f oM 8Aidl iFootd, Chol efsae,lH13Mand)) was
added thereto. This solution was allowed to stand at 37 OC for 17 hours,
and t her éaflt er4t¥e(d.edMi ndt? odHnf Gllg¥Act eldct)i.orf -Radsscobii Maed byl - HPLC

anal ysis. Subsequently, the reaction solution was purified by HPLC (YMC
Packe? CdI-dfms D-BbsMens-H-1pos - 333, NaH. 2@12@% 528-% 25®W ellﬂent 50 v
aqueous ammoni um 20 acet at e; acet oni tr| |l e flow rate:

Furt her, FPRE) / rds14®E Wil %% ¢ ont a?'l8 86‘1 uWﬁnfC%s%sﬁl 9'755@?8 BN, 15

X 100 mm eluted first with 50 d then with 25% etonltrlle)

to give & deBifed ClifpoliAB? 181(%3 @725‘%%1 d-H5Jgt> - S&ﬁe Pﬁﬂs@@é data for
t he result ?gbg(grrpﬂyng[ gr £42S { f&ISIHO\QB%i?dQ ArE%JI\/R(ZB 635 921( %8 (%?tﬂjf;dSHz

Frnoc), 7. %7 Hz, " Froc) Fro
2H, J=7. SHen gﬁ“xac) 2. ggqgabﬂi4Calédgf8FtC uQM4ﬁkﬂ)145% 92( $ouddth
Man4' - H 1), 4.75(s, i'n, Man3- 4.58( d, J=7.5Hz, 'GIcNAc2, 5' - H 1),
4.47{¢, iks0J37.8Hz, Gal6 H-l), 4, 34(t 1H, Fm)c) 4, 10(bd 1H, Man3-H 2),
4.07(bs, 1H,

Reference Example 14 Preparation of Compound 16

Compound 5 (32 mg, 18.4 [Amol) and 2.5 mg of bovine serum
albumin were dissolved in HEPES buffer (50 mM, pH 5.0, 713 UL),
and neuraminidase (manufactured by Sigma-Aldrich Corp., from Viblio

15 Cholerae, 134 mU) was added thereto. This solution was allowed to
stand at 37 C for 17 hours, and thereafter the termination of the
reaction was confirmed by HPLC analysis. Subsequently, the reaction
solution was purified by HPLC (YMC Packed Column D-ODS-5 S-5 120A
ODS No. 2020178, 20 X 250 mm, eluent: 50 mM aqueous ammonium

20 acetate:acetonitrile=80:20, flow rate: 4 mL/min). Further, the
residue was desalted on an ODS column {(Cosmosil 75C18-OPN, 15 X
100 mm, eluted first with 50 mL of H,0 and then with 25%
acetonitrile), to give a desired Compound 16 (13 mg, yield: 52%).
The physical data for the resulting compound are as follows.

25 'H-NMR(30C)

07.92(d, 2H, J=7.5Hz, Fmoc), 7.71(d, 2H, J=7.5Hz, Fmoc), 7.51(d4,
2H, J=7.5Hz, Fmoc), 7.44(d4dd, 2H, J=7.5Hz, Fmoc), 5.00(4, 1H,

J=9.9Hz, GlcNAcl-H-1), 4.92(s, 1H, Mand4'-H-1), 4.75(s, 1H, Man3-H-



Man4' -H2), 2.72(bdd, 1 H J=15.5Hz, Asn-/3CH), 2.52(bdd, 1H,  J=9.2Hz,
15.5Hz, Asn-/3CH), 2.07, 2.05, 1.89(each s, each 3H, Ac) 5 M5(Fab), Calcd
for C61HBBNSQB5[ M+rH+] 1450.5, found, 1 .3 Reference Exanple 15
Preparati on of Conpound 17 Compound 16 (9 ng, 6.2 [tnol) and 1.6 ng of
bovi ne serum al bumi n were dissolved in HEPES buffer (50 MM pH 5.0, 613
UL), and /3-gal actosidase (manufactured by Sei kagaku Corp., from Jack 10

Beans, 18§ my) syesg, added-bheset az1chice,solutiph May @l ! emedsip gistand at 37
C for 32 hours, and thereafter the term nation of the reaction was

confi r medsdhy 'HRLO analsits. 1/herma@act isQnospd ution Maas -HpRy j f4 ab @By, HPLC (YMC
Packed Col uim D-ODS-5 S-5 120A ODS No. 2020178, 20 X 250 nm el uent: 50 nM

aqueous ammani-yml5> Acet@da; acet onj-tasi. 5az80ag0, Sthpw £ a8 etbad, MLhm n) .
Further, the residue was desalted on ODS col umm (Cosnosil 75018-CPN, 15 X
100 mm Soutad, fi% siHz2ni Ren5@ Q) , o . Bi20O b ,t he@IMeadh 25%eackt BHi tA¢l ), to
give a desired Conpound 17 (5.4 ny, yield: 68%. The physical data for the
resul i ndSdEapduner ki fox FolliBk: (M 8+1 HAMRB0'tepngr. BBRY 3 2H, J=7. 5Hz,
Frnoc), 7.68(d, 2H, J=7.5Hz15 Frnoc), 7.49(dd, 2H, J=7.5Hz7 Frnoc), 7.42(dd,
2H, J=7. NI ETEAGR)EXARIG( 42 1H, TFEBayRLloRINASTPRFRY 171 91(s, 1H,
Man4' -H 1), 4. 5%%, 1H, J=8.1Hz, d cNAci, 5 -H1), 4.09, 4. 07%5, 1H,
Mand' - H 2, MandOmpoyndolerol%hqa. o8- 4 HimgLh sandyl - 6ang. 95 GVine S6CBHd, 1H,
J=8. | Hz, . 5Hz, Asn-.J3 2. 07 0 .89 %‘?"os ach, 3 ;  MS( Fab),
Cal cd fora]l%&g%ﬁf‘ﬁ\ﬁ\ladé?%ﬁgﬁn f?féSSguF%%%dg‘r’eoi .EﬁRgf%’r e%r%caé ampl e 16
Preparation of — aud 4183 ?}p{%&l&l}g 17..( Kul ér%\ﬂm)é .1 ng of
bovi ne sea(r?lum%fal gg?r?n wer e gl ng% ved 1 n ﬁE%"éSgeblf}? er_u( ggr p]%-cf“gl.}g,cg{%?
,LL) 10 andaNsacety|ghucesanidas ecHdritel agh s agbik iShowas A didwela €er p.
stand at 37 C for 32 hours, and thereafter the termination of the
reaction was confirmed by HPLC analysis. The reaction solution was
purified by HPLC (YMC Packed Column D-ODS-5 S-5 120A ODS No.
2020178, 20 X 250 mm, eluent: 50 mM aqueous ammonium
15 acetate:acetonitrile=80:20, flow rate: 4 mL/min). Further, the
residue was desalted on ODS column (Cosmosil 75C18-OPN, 15 X 100
mm, eluted first with 50 mL of H,0 and then with 25% acetonitrile),
to give a desired Compound 17 (5.4 mg, yield: 68%). The physical
data for the resulting compound are as follows.
20 'H-NMR(307C)
07.89(d, 2H, J=7.5Hz, Fmoc), 7.68(d, 2H, J=7.5Hz, Fmoc), 7.49(dd,
2H, J=7.5Hz, Fmoc), 7.42(dd, 2H, J=7.5Hz, Fmoc), 4.99(d, 1H,
J=9.7Hz, GlcNAcl-H-1), 4.91(s, 1H, Man4'-H-1), 4.55(d, 1H, J=8.1Hz,
GlcNAc2,5'-H-1), 4.09, 4.07(s, 1H, Man4'-H-2, Man3-H-2), 2.72(bd,
25 1H, J=15.5Hz, Asn-[3CH), 2.56(bdd, 1H, J=8.1Hz, 15.5Hz, Asn- 3CH),
2.07, 2.05, 1.89(each s,each 3H, Ac) ; MS(Fab), Calcd for
C,.H,,N.NaO,, [M+Na+] 1310.5, found, 1310.2

Reference Example 16 Preparation of Compound 18



from Jack Beans, 144 nu) was added thereto. This solution was 5 allowed to
stand at 37 C for 24 hours, and thereafter the termnation of the reaction
was confirmed by HPLC analysis. Subseqguently, the reaction solution was
purified by HPLC (YMC Packed Colum D-ODS-5 S-5 120A ODS No. 2020178, 20 X
250 mm eluent: 50 nM aqueous amoni um acet ate: acetonitril e=80:20, flow 10
rate: 4 nL/mn). Further, the residue was desalted on an ODS col um

(Cosmosi | 75C1&-BNund51X E0Q B, ¢! &t eflol] rila W tihy Oofrtb&ildéZQeramd then
with 25% acetonitrile), to give a desired Conmpound 18 (2.1 'ng, yield: 75%.

The physigaumdat RefOrailske1veguld inpesoppesas e masphobl ewsas715: hH NWR
(30C) 67.91(d, 2H, J=7.5Hz, Fnoc), 7.71(d, 2H, J=7.5Hz, Fnoc), 7.51(dd, 2H,
J=7.5Hz, ahdNzacEnpigluchsaBfdase 2thanhfacbiized hblagmEadtdricts @OEd, 1H,
J=9.7Hz, GIcNAcl-H1), 4.91(d, 1H, J=1.6Hz, Man4'-H 1), 4.76(s, 1H,

Man3- H- 1)from Be¢l, Badns, 1248wB) vaic MASedHENgTetp 38his solut orFves), 4. 07(d,
1H, J=2.7Hz, Man4'-H 2), 3. 97(dd 1H, J=1.6Hz, 3.7Hz, Man3-H 2), 2.72(bdd,
1H, J&3. 2dowes. &wstwinaﬁs@ﬂﬂ) fqr?zd(mrsuﬁrl@—@%ftfs 4%  Asn-a CH),
2.07, 1. 89 each_s, h 3H, Aj)é }L Ae d for 5N4025[ M+Na+]
1085. 4, dnaEb%% tRef EPRNT OI‘EWéWpF8n T Brepar EFFSn ‘6‘? Worpound 21 25

Corrpound of bovine .seru 1?1; wer e

di ssol ve ub(seﬁlggﬂg%’uf Lm)l %f)glrﬁﬂ Oﬁ—!ugan iy I?1urlfl(:“dan}6 ne%am%&ﬁl dase
(menuf actilrgd ;0u 5, SO@@Q%CQ-& obkom d\ﬂtdﬂzldl%mebekag%om ) was

added there tron was 0 stand™ at for" 17 hours,
and ther eafgk .t 66 mM &bt i S i d8cbeaed | erwas teonéigaed by 1HRLC

anal ysis. Subsequently, the reaction solution was purified by HPLC (YMC
Packed Calaten BD-@I)&nin)S- bul Py O3S dNees2@20 wsy d2@aXt2&0ommn ODS column
(Cosmosil 75C18-OPN, 15 X 100 mm, eluted first with 50 mL of H,0
and then with 25% acetonitrile), to give a desired Compound 18 (2.1
mg, yield: 75%). The physical data for the resulting compound are
as follows.
15 'H-NMR(30C)
07.91(d, 2H, J=7.5Hz, Fmoc), 7.71(d4, 2H, J=7.5Hz, Fmoc), 7.51(dd,
2H, J=7.5Hz, 7.5Hz, Fmoc), 7.43(dd, 2H, J=7.5Hz, 7.5Hz, Fmoc),
5.00{(d, 1H, J=9.7Hz, GlcNAcl-H-1), 4.91(d, 1H, J=1.6Hz, Mand4'-H-1),
4.76 (s, 1H, Man3-H-1), 4.58(d, 1H, J=7.8Hz, GlcNAc2-H-1), 4.34(t,
20 1H, Fmoc), 4.07(d, 1H, J=2.7Hz, Man4'-H-2), 3.97(dd, 1H, J=1.6Hz,
3.7Hz, Man3-H-2), 2.72(bdd, 1H, J=3.2Hz, 15.1Hz, Asn- 3CH),
2.52(bdd, 1H, J=8.9Hz, 15.1Hz, Asn-3CH), 2.07, 1.89(each s, each
3H, Ac) ; MS(Fab), Calcd for C_H,N,0, [M+Na+] 1085.4, found, 1085.3
Reference Example 17 Preparation of Compound 21
25 Compound 9 (28 mg, 16 /tmol) and 1.7 mg of bovine serum
albumin were dissolved in HEPES buffer (50 mM, pH 5.0, 624 /L),

and neuraminidase (manufactured by Sigma-Aldrich Corp., from

Viblio Cholerae, 117 mU) was added thereto. This solution was



5 eluent: 50 mM aqueous anmoni um acetate: acetonitrile=80:20, flow rate: 4
m./mn). Further, the residue was desalted on an ODS colum (Cosnosi l
75C18- OPN, 15 X 100 mm eluted first wigh 50 nL  of H20 and then with 25%
acetonitrile), to give a desired Corrpound 21 (14.6 ny, yield: 68%. The
physi cal data for the resulting 10 conmpound are as follows. 1H NVR (30C
(77.92(d, 2H, J=7.5Hz, Fnoc), 7.71(d, 2H, J=7.5Hz, Fnoc), 7.50(dd, 2H,

J=7.5Hz, JABGla to 43HE aghk7 ‘}C?féx.HZlﬂ RERCY, éncil-zt(l'ﬁareyf'teya{%e H1), 4.99(d,
1H, J=9.5Hz, GIcNAcl-H 1), 4.77(s, Man3- H 1 , 15 4.57(d, 2H, J=7.2Hz,

GlcNAc2- l'd-ei.")n,lnétﬂ(ﬁ( bf J;He dedc Bidn vﬁ&lﬁeiﬂﬁﬂz}med 4by34téLC amglysine), 4. 22(bd
1H, J=2.7Hz, Man3-H2), 4.19(b, 1H, Man4-H 2), 2.72(bdd, 1H, J=15.5Hz,
Asn- ( 3CHSub2e&2¢mdd;, THe Fe@cBHm solbtbelz, wasmpufr3Cipd By OIS @MC AcX2),
1.89(s, 3H, Ac) ; MS(Fab), Calcd for C6l HBBN5SO35 [ MtH+] 1450.5, found,
1450. 3 2(aRkeér enberEvafphes 18- Priedadr @D oo of20R0AE8uNnd0 22 Todpound 21 (10
ng, 6.9 9 nol) and 1.6 ng of bovine serum al bum n were dissolved i n HEPES
buf f e (58U pﬁ)snbbaqe??uf Lagl)monlalﬁ‘daesta‘geaaaa?@ttegilaaééeif’rparﬁﬁ aét@¥ed by

Sei kagaku Corp, m.Jack Beans, 205 was ereto. This solution
was al | ok@der o ZBLé[tléﬂd EPTSRAC 1O 365hNE sy ﬂé?‘ga‘?rf & OR& termination

pur 11 ed B SFBLECTTRE Bad RELP Qi "D CRAD5He: 21368 E%%%‘s’hl)v‘?{‘ }3%20353%3” 20 X
250 mm - el ﬁ”&)aécguﬂglﬁa%'%‘?%%am@a}{ﬂﬁille)ac‘%%a%;‘fvgcet '801%9? flow

rate: 4 m_/an the  residue was 'desal fed on coI unmm srmsH

75C18- OPN1 194 % 1R yreugel sdpd fineShhpsibaDGava @brHeKR anduhheagW th 25%
acetonitrile), to give a desired Conpound 22 (5.6 ng, yield: 64% . The

physical cdomgatad fare talse foBBeokd i Ng conpound are as fol | ows.
'H-NMR (30C)
07.92(d, 2H, J=7.5Hz, Fmoc), 7.71(d, 2H, J=7.5Hz, Fmoc), 7.50(dd,
2H, J=7.5Hz, Fmoc), 7.43(dd, 2H, J=7.5Hz, Fmoc), 5.12(s, 1H, Man4-
H-1), 4.99(d4d, 1H, J=9.5Hz, GlcNAcl-H-1), 4.77(s, 1H, Man3-H-1),

15 4.57(d, 2H, J=7.2Hz, GlcNAc2-H-1), 4.46(d, 1H, J=7.8Hz, Gal6-H-1),
4.34(t, 1H, Fmoc), 4.22(bd, 1H, J=2.7Hz, Man3-H-2), 4.19(b, 1H,
Man4-H-2), 2.72(bdd, 1H, J=15.5Hz, Asn-[3CH), 2.52(bdd, 1H, J=9.8Hz,
15.5Hz, Asn-3CH), 2.05(s, 6H, AcX2), 1.89(s, 3H, Ac) ; MS(Fab),
Calcd for C,HgN.O,,[M+H+] 1450.5, found, 1450.3

20 Reference Example 18 Preparation of Compound 22

Compound 21 (10 mg, 6.9 [Amol) and 1.6 mg of bovine serum
albumin were dissolved in HEPES buffer (50 mM, pH 5.0, 672 /L),
and (3 —galactosidase (manufactured by Seikagaku Corp., from Jack
Beans, 205 mU) was added thereto. This solution was allowed to

25 stand at 37 C for 20 hours, and thereafter the termination of the
reaction was confirmed by HPLC analysis. The reaction solution was

purified by HPLC (YMC Packed Column D-ODS-5 S-5 120A ODS No.

2020178, 20 X 250 mm, eluent: 50 mM aqueous ammonium



"H NMR(30C) 57.87(d, 2H, J=7.5Hz, Fnoc), 7.67(d, 2H, J=7.5Hz, FnoC),
7.48(dd, 2H, J=7.5Hz, Fnoc), 7.41(dd, 2H, J=7.5Hz, Fnoc), 5.12(s, 1H Man4-
H1), 4.99(d, 1H J=9.7Hz, G cNAcl-H1),,4.76(s, 1H Man3-H 1), 10 4.55(d,
2H, J=8.6Hz, d cNAc2,5-H 1), 4.26(1, 1H noc), 4.22(d, in, J=2.2Hz,

Man3-H 2), 4.18(bdd, 1H, J=1.3Hz, 3.3Hz, Man4-H 2), 2.72(bd, 1H, J=15.5Hz,
Asn-)3CH), 2.54(bdd, 1H, J=9. 5Hz, 15. 5Hz, Asn-)3 CH), 2. 05(s, 6H, Ac X2), 1.88(s,
3H, Ac) ;ad¥bakabicefaiadifiersECobdi7 HowBRal Hirlm1l/288) 5, rhotmel, k288. 3 15
Ref erence Exanpl e 19 Preparati on of Conmpound 23 Conmpound 22 (3.6 ng, 2.8
tLmol ) angésiddemdaofddzamitea seraps cllbmil ncy@iicsidi gsahlgeden n HEPES 1loof f er
(50 MM pH 5.0, 277 [)L), and N-acetyl glucosam dase (manufactured by

Si gma- Al dmi.clel@bed. firsftr winthakk rBeads H.A B drithenawi gkt elvetendtrike)s
solution was 20 allowed to stand at 37V for 24 hours, and thereafter the

t er m nat iton 9évet edeeid@d 6AMRRNE ¥ | (PrBdM®y HMIG :af4bkysi Fhe BhpsEerkent |y,
the reactjon solution was purified by HPLC (YMC. Packed Colum D-ODS-5 S-5

120A &DS REF2 5850478, TR LK BGCMROUNE gERt 2 SR IHA¥Squeous ammoni um
acet at e: gcet onj tr(lr:l;e =80:20, flow 25 rate: 4 nL/mn). Further, the residue

was desal e ODS col umn  (Cosnosi| 75C18-OPN, 15 X 100 mm el uted

first Wlt 5%)5{% (}fﬂ H?roy 5%12 t7uhen W h6;§% acet gngtgﬁl e)““[oﬁg gl7v$??|cffe5| red

Conmpound yi & " The™ physi~cal data'f resu g

conpound 3y € 742 s@s, prfldc@V\’57 Aﬂd}l\/R(zifxOC)r 70_?Hz91(F%c§’-H s Il (2Han, FRRAL .
7.70(d, 2H,’ J=7.5H, Fnoc), 7.50(dd, =7.'5Hz, Froc), 7.43(dd, 2H,

J=7.5Hz, F96) 4. 55 (d( SH, Lo Mand, 5;1HNA)c1 H. 9)9,(d;.735+ds,J59 W3 -@-aNAci - H 1),
4.77(s, 1H, Man3-H 1), 4.57(d, 1H, J=6.5Hz, GlcNAc-H 1), 4.33(t, 1H, Fnoc),
4.22@(d, MH55(d, 2H, J=8.6Hz, GlcNAc2,5-H-1), 4.26(t, 1H, moc), 4.22(d4, 1H,
J=2.2Hz, Man3-H-2), 4.18(bdd, 1H, J=1.3Hz, 3.3Hz, Mand-H-2),
2.72(bd, 1H, J=15.5Hz, Asn- SCH), 2.54(bdd,1H,J=9.5Hz,15.5Hz,Asn- f3
CH),2.05(s,6H,AcX2), 1.88(s, 3H, Ac) ; MS(Fab), Calcd for
CyH,gNO,, [M+H+] 1288.5, found, 1288.3
15 Reference Example 19 Preparation of Compound 23
Compound 22 (3.6 mg, 2.8 [{mol) and 1.2 mg of bovine serum
albumin were dissolved in HEPES buffer (50 mM, pH 5.0, 277 WLL),
and N-acetylglucosamidase (manufactured by Sigma-Aldrich Corp.,
from Jack Beans, 195 mU) was added thereto. This solution was
20 allowed to stand at 37 C for 24 hours, and thereafter the
termination of the reaction was confirmed by HPLC analysis.
Subsequently, the reaction solution was purified by HPLC (YMC
Packed Column D-ODS-5 S-5 120A ODS No. 2020178, 20 X 250 mm,
eluent: 50 mM aqueous ammonium acetate:acetonitrile=80:20, flow
25 rate: 4 mL/min). Further, the residue was desalted on an ODS column
(Cosmosil 75C18-OPN, 15 X 100 mm, eluted first with 50 mL of H,O

and then with 25% acetonitrile), to give a desired Compound 23 (2.3

mg, yield: 77%). The physical data for the resulting compound are



J=3.OHz, Man3-H2), 4.07(bdd, 1H, J=2.1Hz, Man4-H 2), 2.72(bdd, 1H,
J=15.5Hz, Asn-/3CH), 2.52(bdd, 1H, J=8.9Hz, 15.5Hz, Asn-f3CH), 2.05,
1.89(each s, each 3H, Ac); MS(Fab), Calgd for CA7TH6SNAO25[ MrH+] 1085.4, 10
found, 1085.3 Reference Exanple 20 Preparation of Conpound 11 Conpound 10
(123 ng, 62 /inol) and 1.1 ng of bovine serum al bumn were dissolved in
HEPES buffer (50 MM pH 5.0, 2.5 nL), and O -gal actosi dase (manufactured by
Sei kagaky Cepp1owd rom Jack Beans, 15 24 /,IL, 612 nmlJ) was added thereto.
This solution was al lowed to stand at 37V for 61 hours, and thereafter the
term nat irgoy@f (Fg€) reaction was confirmed by HPLC anal ysis. The reaction
solution was freeze-dried, and the freeze-dried product was subsequently

purified dy. éPlL QHVCTPacker Gabdmm D-1D&,S 28, 574208u4D%mde) , 2058020178, 20
X 250 mm eluent: 50 nM aqueous ammoni um acetate:acetonitrile=80:20, flow
rate: 4 #H,nIRY.5Eur tfivec) . t hed3 tdski @e Wa%. disalfimed) onS DS collEMmMagbdsnosi |
75C18-0OPN, 15 X 100 mm eluted first with 50 nL of H20 and then with 25%

acet ohi t Hi-1¢), 4.99(Gi V&, aTd@sTHed CEeNpelnd- 11 @777y, i elMan3zdogq) . The

physi cal 25 data for_ the resulting compound are as _fol] ows | H NVR(30' O
O7.91(d, LA7 (§=71H1p7=6prHE)  CEeNALd - 121 4 333 (52 H. ERBE) . 4-B0Cdd1H: 2H,

imég?ail) H ks, gtf-?z%( Erohach- 97 B2 18 (32 1 vinge- ) N%”f?%ef%

1H Man3 ‘Tﬂlg) §§§1d O R (%gNAﬁ? 5J1|(§L( Shey s Ny 280 3( TRt

JAC;I.S SHS XZG)% ﬁlﬁﬁgq? )5 %ﬂﬁ F%E ;C\].‘_glcd]'%o?Hé HAﬁrb QMQH)r] gO@@(é 3H

CG9H1@ON@5I3@Q&Q[M@@43] 1675.5873, found, 1675.5841

Reference Example 20 Preparation of Compound 11

Compound 10 (123 mg, 62 #4mol) and 1.1 mg of bovine serum
albumin were dissolved in HEPES buffer (50 mM, pH 5.0, 2.5 mL), and
B —galactosidase (manufactured by Seikagaku Corp., from Jack Beans,

15 24 /L, 612 mU) was added thereto. This solution was allowed to
stand at 37 C for 61 hours, and thereafter the termination of the
reaction was confirmed by HPLC analysis. The reaction solution was
freeze-dried, and the freeze-dried product was subsequently
purified by HPLC (YMC Packed Column D-ODS-5 S-5 120A ODS No.

20 2020178, 20 X 250 mm, eluent: 50 mM agqueous ammonium
acetate:acetonitrile=80:20, flow rate: 4 mL/min). Further, the
residue was desalted on ODS column (Cosmosil 75C18-OPN, 15 X 100
mm, eluted first with 50 mL of H,0 and then with 25% acetonitrile),
to give a desired Compound 11 (71 mg, yield: 70%). The physical

25 data for the resulting compound are as follows.

"H-NMR (30°C)
07.91(d, 2H, J=7.5Hz, Fmoc), 7.71(d, 2H, J=7.5Hz, Fmoc), 7.50(dd,

2H, J=7.5Hz, Fmoc), 7.43(dd, 2H, J=7.5Hz, Fmoc), 5.11(s, 1H, Man4-



Ref erence Exanple 21 Preparation of Conpound 12 Conmpound 11 (50 ngy, 30
[Lnol) and 2.0 ng of bovine serum 10 al bumin were dissolved in HEPES buffer
(50 MM pH 5.0, 920 AL), and N-acetyl gJucosam dase (nanufactured by
Sigma- Aldrich Corp., fromJack Beans, 2.1 U was added thereto. This
solution was allowed to stand at 370C for 48 hours, and thereafter the
termnation of the reaction was confirnmed by HPLC anal ysis. The 15 reaction

sol uti on yag pwﬁtﬁﬂ tay 5B CofiYMe 1Ragkedy Cpf unn 2 QDS1 R, sy 1304 0DS No.
2020178, 20°X 250" mm’ el'uent: 50 mM aqueous ‘ammoni um

acet ate: acetqni tin) a&30:-201)f | oy @, e2nd 5idnéwy), andnhbens.-freeze-dried. The
resi due was desalted on an ODS colum (Cosnosil 75C18-0OPN, 15 X 100 mm

el uted fig.su (¢t hH S0mde) of 42D @nd H, heman20Hve X h 29%(8ceiwniMdrd-¢)-2)t0 give a
desired Conpound 12 (25 ng, vyield: 66%. The physical data for the

resul ti ng .aomeound, afsm4asH-2p| | DV (babt NYR(S0G). sHe7. 834d 3 cahl, 3771 Bivlig,
Fnoc), 7.70(d, 2H, J=7.5Hz, Fnoc), 7.50(dd, 25 2H, J=7.5Hz, Fnoc), 7.43(dd,
2H, Js7.8Mz, JFepelz, 5.516He, hAen- Maasd, H 106 (s4. 99( dAcLH,2 ISAs7THEH, AcX2),
GlcNAcl-H1), 4.91(bd, 1H, J=1.6Hz, WMan4'-H1), 4.77(s, 1H, Man3-H1),

4.58' 4. 5Lz(818(s1rBHGMAc2HP-M§)CalC4i 3¢t CoollfohNs m@§M+M+24(16§5 3%Y3.Man3- H 2),
4.06(dd, 1H, J= 16Hz 44 3.2Hz, Man4-H2), 3.97(dd, 1H, J=1.GHz, 3.5Hz,
Man4' - H- Bound, 756 5844y J=15. 5Hz, Asn-/3CH), 2. 53(bdd 1H, J=9. OHz,

15. 5Hz, 5, 88 h Ex le 22
Pr epar at ﬁ?& %Fqé%n%badr}?g 1§} (%%tﬁ’ﬁ%a’igg%l %mpf nfl Ie)ncgnd grrg rerg of
b b | ff 0 H 5.0, 440
PoL and- o rsnogrBa el (o Tt fralith Eﬁ’gsr%a%wgﬁ?ﬁ% SeFRm Jack

Beansy 3Qibuhkn Fefe l&)ls‘é%ivé‘&' 50 HeRekChRe £ & S AUt HRNs VRS A oMgd

and N-acetylglucosamidase (manufactured by Sigma-Aldrich Corp.,
from Jack Beans, 2.1 U) was added thereto. This solution was
allowed to stand at 37 C for 48 hours, and thereafter the
termination of the reaction was confirmed by HPLC analysis. The
15 reaction solution was purified by HPLC (YMC Packed Column D-ODS-5
S-5 120A ODS No. 2020178, 20 X 250 mm, eluent: 50 mM aqueous
ammonium acetate:acetonitrile=80:20, flow rate: 4 mL/min) and then
freeze-dried. The residue was desalted on an ODS column (Cosmosil
75C18-OPN, 15 X 100 mm, eluted first with 50 mL of H,0 and then
20 with 25% acetonitrile), to give a desired Compound 12 (25 mg,
yield: 66%). The physical data for the resulting compound are as
follows.
'"H-NMR (30C)
07.91(d4, 2H, J=7.5Hz, Fmoc), 7.70(d, 2H, J=7.5Hz, Fmoc), 7.50(dd,
25 2H, J=7.5Hz, Fmoc), 7.43(dd, 2H, J=7.5Hz, Fmoc), 5.10(s, 1H, Man4-
H-1), 4.99(d, 1H, J=9.7Hz, GlcNAcl-H-1), 4.91(bd, 1H, J=1.6Hz,
Mand4'-H-1), 4.77(s, 1H, Man3-H-1), 4.58™~4.52(b, 1H, GlcNAc2-H-1),

4.33(t, 1H, Fmoc), 4.24(bs, 1H, Man3-H-2), 4.06(dd, 1H, J=1.6Hz,



to stand at 37 cC for 21 hours, and thereafter the termnation of 10 the
reaction was confirnmed by HPLC anal ysis. Subsequently, the reaction
solution was purified by HPLC (YMC Pack&p Colum D-ODS-5 S-5 120A ODS No.
2020178, 20 X 250 nmm eluent: 50 nmM agueous ammoni um
acetate:acetonitrile=80:20, flowrate: 4 nL/mn). Further, the residue was
desalted on an ODS col um (Cosnosil 75C18-CPN, 15 15 X 100 mm eluted first

with 50 . qf Hithand fhheq, %255251% @cet Okt g I8, Man@i V- A desihedy,
Conpound 13 (3 ng, vyield: . he physical data for the resulting

conpound ja1,e ja$s5f Okt OWEn - Béﬂr)NlVB( @@and(sﬂﬁ 92Cd. 0Bk, V5B askoPOs) 7. 71(d,
2H, J=7.5HZ, Fnmoc), 7.51(dd, 20 2H, J=7.5Hz, Fnoc), 7.43(dd, 2H, J=7.5Hz,
Froc) , 4299)(5(:1 118B (eak®d shHeackd NA@)H- 1), 4.76(s, 1H, Man3-H 1), 4.57(1H,
GlLcNAc2-H 1), 4.06(d, 1H, J=3.2Hz, Man3-H2), 2.72(bd, 1H, J=15.5Hz,

Asn-/ 3CHRefe2eb2¢ bithhmpllld, 2d=8. 3HzxepdFabizn Fsrcak@Cipd 2305, 1. 89(each s,
each 3H, Ac), 25 (Deprotection of Fnoc group of asparagine-1linked

ol i gosacchari decomgenndat? vie)0 Fgoclyrguplnesndldéprotigcdedodpyineheefroml owi ng
procedure for all the asparagine-linked oligosaccharide derivatives. First,
240 45 /[AlbusfnNierelidheshyvedrimMEFESahdt 160 (10 M BBrphdl 44 Wevle added to
t he asparagi ne-1inked oligosaccharide Fnoc conpound per /1nole of the

| atter, %@Wﬁﬁaﬁesm@@eéeﬁéar%ﬁ bryoéﬁ‘ﬂ{“énf)e@%]t@r €OrR - anfrem g%ﬁ?k
at no here The l etion.of rea n.was confjrnmed by TLC 5 (el.uent
arrrm?l:oumaff@éllsat i58pr ;)%UJIBI ”§5578é%?010t}1%%tPea@%}%rfoﬁtif’Br Eaﬁvr(a%l]g‘lﬂ"(ﬂded with

| ce wat ertO -Is_%ange tre:?f:b(:; rn-bft HO%I‘ andagggxd é(ljf &l hX:Iheeli:h]?mlnarkl(l?%t tOIfrTES the

amount of "t he m xture
prechpi t ghife seraf fdd %SOEBni’\@lsmecf 'Hyt ﬁ'@@é Qﬁélysﬂ@e %ﬁﬁb@&@er@é&tya' Red was

di ssolved in water, and

reaction solutlon was purified by HPLC (YMC Packed Column D-ODS-5
S-5 120A ODS No. 2020178, 20 X 250 mm, eluent: 50 mM aqueous
ammonium acetate:acetonitrile=80:20, flow rate: 4 mL/min). Further,
the residue was desalted on an ODS column (Cosmosil 75C18-OPN, 15

15 X 100 mm, eluted first with 50 mL of H,0 and then with 25%
acetonitrile), to give a desired Compound 13 (3 mg, yield: 43%).
The physical data for the resulting compound are as follows.
'H-NMR (30°C)
607.92(d, 2H, J=7.5Hz, Fmoc), 7.71(d, 2H, J=7.5Hz, Fmoc), 7.51(dd,

20 2H, J=7.5Hz, Fmoc), 7.43(dd, 2H, J=7.5Hz, Fmoc), 4.99(d4d, 1H,
J=9.5Hz, GlcNAcl-H-1), 4.76(s, 1H, Man3-H-1), 4.57(1H, GlcNAc2-H-1),
4.06(d, 1H, J=3.2Hz, Man3-H-2), 2.72(bd, 1H, J=15.5Hz, Asn- [3CH),
2.52(bdd, 1H, J=8.3Hz, 15.5Hz, Asn- 8CH), 2.05, 1.89(each s, each
3H, Ac),

25 (Deprotection of Fmoc group of asparagine-linked oligosaccharide
derivative)

Fmoc group was deprotected by the following procedure for

all the asparagine-linked oligosaccharide derivatives. First, 240



10 solution was evaporated at 35C. Wth addition of 3 nL of toluene, the
resulting residue was further evaporated. This procedure was repeated three
times. The resulting residue was purifi by reverse-phase col umm

chr omat ogr aphy (Cosnosil 75C18- OPN, 15 100 mm eluent: water). 15

Ref erence Exanple 23 Preparation of Conpound 33 Conpound 10 (10.5 ng, 5.3
/'/.moles) was reacted for 7 hours by the deprotection procedure described

above, giy} ngs desi- Egge@p@%g .33 QZd o Yiel gk ?n@%hof?ﬁe :0‘9&35' ddaedt k8N,

t he conpound obt'al Whs found to mat to an authentic uct 1n "H NWR

20 Ref er enee 2 EXAPIY £124 1BkeRas B d ¥ ceha EoaR ot 28mEBIROWW: 3, 0810 diy, 3.8

/1ol es) was reacted for 21 hours by the deprotection procedure described
above, githengadest r ethd EahrpaitthRb was. Beagtediad do8B%emdédrn thingsiieabhndat a
for the resulting conpound are as follows. 25 'H NVR(30C) 65.13(s, 1H,
Man4- H 1)argén0d tmspherel =9rigHzr omGll e Mier -d _t.)eacnieﬁ(@qs cbHfikhad’ bH TG
4.78(s, 1H, Man3-H 1), 4.62(2H, GIlcNAc2,5 -H 1), 4.56(d, in, J=8.IHz,
GLcNAB5- Hreil)lenn 52 (M a@ﬁnlgmmwteeaﬁeprwqr)ol $65) 4. ansd bt'she mqacmma H-2)
4.19(bs, 1H, Man4'-H2), 4.12(bs, 1H, Man4- H2), 2.94(dd, 1H, J=4.5Hz,
17. OHz, Aé‘HxéuCﬂ)wa% CBZG’(lGE} w3 %F%wé‘ﬂfr iPP Gh, r%@?ltloo{ﬁ“?)l"tErSB‘(%ﬁi 1H,
J=4. 6Hz Ac7' - H 3e 02( each
3h Acy, 03 ety eehyr; 3R 4G £ified ppe Rt o0 B8 Fisﬁoﬁﬁi

for Cr71HL18N7 4, d 8 Refere 5

Pr epar at |b<3’nélél 9%0%(%’% Q& t7E‘os'un%&{g f.hL% Ig eépl g ?gﬁofgﬁ) %s%rvéaa%t ed
for 23 haung agéﬂf}@ d@ﬂé Oltﬁtdh@noBEQﬁ%HJrv%sde§§%b hOVReed! VIR sl red
10 Corrpoun ngy, yie . The physical data

10 solution was evaporated at 35°C. With addition of 3 mL of toluene,
the resulting residue was further evaporated. This procedure was
repeated three times. The resulting residue was purified by
reverse-phase column chromatography (Cosmosil 75C18-OPN, 15 X 100
mm, eluent: water).

15 Reference Example 23 Preparation of Compound 33

Compound 10 (10.5 mg, 5.3 Umoles) was reacted for 7 hours by
the deprotection procedure described above, giving desired Compound
33 (7 mg, yield 76%). For identification, the compound obtained
was found to match to an authentic product in 'H-NMR.

20 Reference Example 24 Preparation of Compound 26

Compound 3 (8.0 mg, 3.8 Umoles) was reacted for 21 hours by
the deprotection procedure described above, giving desired
Compound 26 (6.3 mg, yield 88%). The physical data for the
resulting compound are as follows.

25 'H-NMR(30TC)

05.13(s, 1H, Man4-H-1), 5.07(d, 1H, J=9.9Hz, GlcNAcl-H-1), 4.95(s,
1H, Mand4'-H-1), 4.78(s, 1H, Man3-H-1), 4.62(2H, GlcNAc2,5'-H-1),

4.56(d, 1H, J=8.1Hz, GlcNAc5-H-1), 4.52(d, 1H, J=7.8Hz, Galé'-H-1),



resul ting conpound are as follows. 'H NVR(30C) (55.11(s, 1H, Man4-H 1),
5.08(d, 1H, J=9.7Hz, GlcNAcl-H 1), 4.95(s, 1H Man4'-H 1), 4.78(s, 1H,
Man3-H 1), 4.62(d, 2H, GLcNAc2,5' -H1),,,15 4.45(d, 1H J=7.6Hz, @&l 6" -H1),
4.26(bd, 1H Man3-H2), 4.12(bd, 1H, Man4'-H 2), 4.08(bdd, 1H, J=1.6Hz,
3.3Hz, Man4-H2), 2.94(dd, 1H, J=4.0Hz, 17.2Hz, Asn-(3CH), 2.85(dd, 1H,
J=7.2Hz, 17.2Hz, Asn- Q CH), 2.68(dd, 1H, J=4.1Hz, 12.1Hz, NeuAc7'-H 3eq),

2.09, 2.Qr.25Bs04n2.M2Geach) s, 4 eacibs3H1nACNandl. -#204d, 4 11k (85124, Hiand 2. 1Hz,
20 NeuAc7'-H 3ax), ; MS(Fab), Calcd for C6JHLO9N6NaO46[ MtNa+] 1703. 6,

found, 1%03)1 Rederancauntxaepl su26 19r.epal akh op cal , onpowad 28, Coaposins, S
(7.0 ng, 4.0 //.noles) was reacted for 21 hours by the deprotection
procedur eadeser i hed- Abaye, 2 ghaviddg desi o4 &2fz, Caaponnd WA 3HABeqy) €l d
87% . The physical data for the resulting conmpound are as foll ows.

1H NVR( 3GC)08.68. O7( k- 0BH, 2389, 4HA02 (GrcNAgl -¢aah) 3H4, 84)s,1 1R (ddandH-H- 1),
4.76(s, 47 in, Man3-H 1), 4.61, 4.59(each d, each 1H, GlLcNAc2,5 -H 1),
4.44(8, 9ItA2-387, gt 1HZa1§eupen ) H-B2%0, i AP aRdch ColcdneP | 3- H2),

2.93(dd, _in, J=4 6Hz, 17.5Hz, Asn-(3CH), .2.85(dd, in, J=7.OHz, 17.5Hz, Asn-
/ 3CH), 2.%11*(1@%951#?4?}‘%41. !42'159%1-&', %Aé?'-kmeq), 2.08, 2.06, 5 2.02,

Vo P NSHFERTTor A RaNaCo [T RPRRHH 984T EompgiRa 47 1641 3 Ref erence
Craml 27, P eRAGRELEY PGSR, 0 SRTATSE G e o MATEL <) e
giving desi rgd a&9MUNE o30ptSediutd d¥kel db&ftBbovelNgi PG icalirdata for the
10 Compound 27 (8.5 mg, yield 88%). The physical data for the
resulting compound are as follows.
'H-NMR (30C)
05.11(s, 1H, Man4-H-1), 5.08(d, 1H, J=9.7Hz, GlcNAcl-H-1), 4.95(s,
1H, Man4'-H-1), 4.78(s, 1H, Man3-H-1), 4.62(d, 2H, GlcNAc2,5'-H-1),
15 4.45(d, 1H, J=7.6Hz, Galé6'-H-1), 4.26(bd, 1H, Man3-H-2), 4.12(bd,
1H, Mand'-H-2), 4.08(bdd, 1H, J=1.6Hz, 3.3Hz, Man4-H-2), 2.94 (44,
1H, J=4.0Hz, 17.2Hz, Asn-[3CH), 2.85(dd, 1H, J=7.2Hz, 17.2Hz, Asn-
BCcH), 2.68(dd, 1H, J=4.1Hz, 12.1Hz, NeuAc7'-H-3eq), 2.09, 2.07,
2.04, 2.02(each s, each 3H, Ac), 1.72(dd, 1H, J=12.1Hz, 12.1Hz,
20 NeuAc7'-H-3ax), ; MS(Fab), Calcd for C.H,, NNaO, [M+Na+] 1703.6,
found, 1703.1
Reference Example 26 Preparation of Compound 28
Compound 5 (7.0 mg, 4.0 [Umoles) was reacted for 21 hours by
the deprotection procedure described above, giving desired
25 Compound 28 (5.3 mg, yield 87%). The physical data for the
resulting compound are as follows.
'H-NMR (30C)

05.07(d, 1H, J=9.4Hz, GlcNAcl-H-1), 4.94(s, 1H, Mand4'-H-1), 4.76 (s,



resul ting conpound are as follows. 1H NWVR(30t) (55.13(s, 1H, Man4-H 1),
5.06(d, 1H, J=9.9Hz, GIlcNAcl-H 1), 4.91(s, 15 1H Man4'-H1), 4.77(s, 1H,
Man3-H 1), 4.61, 4.60(each d, each 1H Jr8. OHz, GLcNAc2,5-H 1), 4.55(d, in,
J=8.4Hz, GIcNAc5'-H 1), 4.44(d, 1H, J=8.0OHz, Gal6-H 1), 4.24(bd, 1H

Man3- H2), 4.19(bdd, 1H, J=1.3Hz, 3.2Hz, Man4'-H2), 4.10(bdd, 1H, J=1.4Hz,
3.2Hz, Man4-H2), 2.90(dd, 1H, J=4.5Hz, 16.7Hz, Asn-/3CH), 2.80(dd, 1H,

J=7.5Hz, 130 WnTHE.1)A SN6h3CH) 50 PO G0, chitn 1hE4 cﬁ'dmci254H¥ 1)Ne'~4AQZ’(hl' 3GQ)
2.07, 2.06, 2.05, 2.02, 2. Ol(each s, each 3H, Ac) 1. 71( , 1H, J=1

12. 4Hz, NeuAgZ7bb§ﬁx)Ga16N5ﬁFab) 4.Ciai cd. boneaﬁ?llfﬁllﬁlédﬁma@i(}l\llﬁ\)lw]z.@9@6@17,
found, 1906.1 Reference Exanple 28 Preparati on of Conpound 31 25 Conpound 8

(8.0 ng, 141,27xdmehies)1 ez, eash edchpr 1285 @d,s 1y JheoHlsprot. eaki Ofsn -
procedure described above, giving desired conpound 31 (6.0 ny, yield 86%
The physigdal) daz &7 (@d,t he, I-esHzi, ng2cinpoNethAar e - As3épl,| @nwd8,48. 06,

1H NVR( 30C) (55. 12§ , 1H, Man4-H 1), 5. 06§d 1H, J=9.5Hz, GlcNAcl-H 1),
4.91(8, 21#42 MBR@l (gach) s 4e39h s3H,114C) vah37 HI2H., dai 69- 1& g edch 282 each 1H,
GLcNAc2, )7 4.43(d, 1H, J=8.0OHz, Gal6-H1), i& 1H, Man3 5 H 2)

4. 18(bdd, Neilﬁc Neiz33%) 7) MSéFQ*i’(boCalfH £9L1Gs pp) %) 1543 - él(f:laumi'H
J=6. 5Hz, dé? 0I5|z Asn-/3CH), 2.66(dd, 1H, J=4. 6Hz 12. 6Hz, NeuAc7-H 3eq),
2.06, 2. 2 02, 2 00(each s, each 3H, Ac), 1. 70(dd 1H, J=12.6Hz, 12. 6Hz,

T%écg ldgé%e%er ence a@%}l’e eI (238 %p‘%pﬁérgggr%ggg?%&[%@] Cé?rggugd ]S;Ol(Jgd7
. 4 ﬁejtagglvgc% e nrgﬁgg@f@ ha! &% NeEPedY walsh2dERLOIAG! HORBELBHT @

10 the deprotection procedure described above, giving desired
Compound 30 (8.0 mg, yield 64%). The physical data for the
resulting compound are as follows.

'H-NMR (30C)
05.13(s, 1H, Man4-H-1), 5.06(d, 1H, J=9.9Hz, GlcNAcl-H-1), 4.91(s,

15 1H, Man4'-H-1), 4.77(s, 1H, Man3-H-1), 4.61, 4.60(each 4, each 1H,
J=8.0Hz, GlcNAc2,5-H-1), 4.55(d, 1H, J=8.4Hz, GlcNAc5'-H-1), 4.44(4d,
1H, J=8.0Hz, Gal6-H-1), 4.24(bd, 1H, Man3-H-2), 4.19(bdd, 1H,

J=1.3Hz, 3.2Hz, Man4'-H-2), 4.10(bdd, 1H, J=1.4Hz, 3.2Hz, Man4-H-2),
2.90(dd, 1H, J=4.5Hz, 16.7Hz, Asn-3CH), 2.80(dd, 1H, J=7.5Hz,

20 16.7Hz, A sn-3CH), 2.66(dd, 1H, J=4.6Hz, 12.4Hz, NeuAc7-H-3eq),

2.07, 2.06, 2.05, 2.02, 2.01(each s, each 3H, Ac), 1.71(d4dd4, 1H,
J=12.4Hz, 12.4Hz, NeuAc7-H-3ax) ; MS(Fab), Calcd for
C,,H,,,N.NaO,, [M+Na+] 1906.7, found, 1906.1

Reference Example 28 Preparation of Compound 31

25 Compound 8 (8.0 mg, 4.2 /Umoles) was reacted for 12 hours by
the deprotection procedure described above, giving desired

Compound 31 (6.0 mg, yield 86%). The physical data for the

resulting compound are as follows.



Compound 32 (5.2 ng, yield 78% . The physical data for the resulting
conpound are as follows. 15 1H NWR (30C) 65.14(s, 1H, Man4-H 1), 5.07(d, 1H,
J=9.4Hz, GlcNAcl-H1), 4.78(s,1H Man3;¢+1), 4.61, 4,60(each d, each 1H,
GlcNAc2,5-H 1), 4.44(d, 1H J=8.0Hz, &@16-H 1), 4.23(d, 1H, J=3. OHz,
Man3-H2), 4.19(bdd, 1H, J=1.3Hz, 2.9Hz, Man4-H2), 2.92(dd, 1H, J=4.| Hz,
20 17.2Hz, Asn-/3CH), 2.83(dd, 1H, J:7.5Hz, 12. 7Hz, Asn-(3CH), 2.67(dd, 1H,
J=4. 6Hz, 1;][_mz‘%—\z dNeuAc7-H-3eq), 2.06(s, 6H AcX2), 2.03, 2.01(each s, each
3H, Ac), 1.71 d?cP 1H, J=12.7Hz, 12.7Hz, NeuAc7-H 3ax) ; MsS(Fab), Calcd for

C57HOONGNROALS MrNat, MBA4-18.1)f 0unds (4541n 2 J-Rebarenseaanp.e)304 Psepar at i on
of Conpound 37 25 Conpound 14 (9.1 ng, 5.0 |l noles) was reacted for 13 hours

by the deapr,oMect! an-Ior,odeddre, descmManddHabbyes . di,vidngodesdch etl eGahpadnd 37
(6.5 mg, yield 77% . The physical data for the resulting conpound are as
fol | ows. GAGNACR), NVIR(IB0C)K -3 (d1 (B, TH8-NHA4-GRrY6-H-B)06¢d24(bd, JH9. BRp3 -

G cNAcl-H 1), 4.92(s, 1H Mand'-H 1), 4 75(s, 1H Man3-H1), 4.61, 4.57,
4.55(Bach-@d) . éal:wk_m JH7 Hapd' G@MACZ §16pd H1H),, J41260dz, iArsn-J&QHBHz
Gal6'-H 5 1), 4.23(bs, 1H, Man3-H 2) ]B/Sé'a 1H, Man4' -H2), 4.10(bs, in,
Man4- H- 2)2 - 83 9#(d 196 - 342, ghE, 0@7 &R ; ~J3chf (4D, 7]6*’(deT 416z, J=7. 2Hz,

NS{ Fab) |6§50%¢u@oié§s@m$% Vet 161 & st © %f%%f*%o L bnce

Exanpl e 31 f A2 9 Lpg]
anpl e 3 70(§8arfﬁ' L9 GEQWPdP}’pFB‘HSt (o) %%ng% aég ( gé(%beof 1/oglpBLes) was

reacted for hotur's = by 't uré descri above, gi ving
desired Comeuwad, 44+%810 1783 . %1 eksuBB%703he physical data for the

10 Reference Example 29 Preparation of Compound 32
Compound 9 (7.7 mg, 4.4 /Umoles) was reacted for 23 hours by
the deprotection procedure described above, giving desired
Compound 32 (5.2 mg, yield 78%). The physical data for the
resulting compound are as follows.

15 'H-NMR (307C)

05.14 (s, 1H, Mand4-H-1), 5.07(d, 1H, J=9.4Hz, GlcNAcl-H-1),
4.78(s,1H, Man3-H-1), 4.61, 4,60(each d, each 1H, GlcNAc2,5-H-1),
4.44(d, 1H, J=8.0Hz, Gal6-H-1), 4.23(d, 1H, J=3.0Hz, Man3-H-2),
4.19(bdd, 1H, J=1.3Hz, 2.9Hz, Man4-H-2), 2.92(dd, 1H, J=4.1Hz,

20 17.2Hz, Asn-f3CH), 2.83(dd, 1H, J=7.5Hz, 12.7Hz, Asn-3CH), 2.67(dd,
1H, J=4.6Hz, 12.7Hz, NeuAc7-H-3eq), 2.06(s, 6H, AcX2), 2.03,
2.01(each s, each 3H, Ac), 1.71(dd, 1H, J=12.7Hz, 12.7Hz, NeuAc7-H-
3ax) ; MS(Fab), Calcd for C.H,NNaO,, [M+Na+] 1541.5, found, 1541.2
Reference Example 30 Preparation of Compound 37

25 Compound 14 (9.1 mg, 5.0 /moles) was reacted for 13 hours
by the deprotection procedure described above, giving desired
Compound 37 (6.5 mg, yield 77%). The physical data for the

resulting compound are as follows.



resul ting conpound are as follows. 15 'H NMR(30C) 65.11(s, in, Man4-H 1),
5.06(d, in, J=9.5Hz, dcNAcl-H1), 4.91(s, 1H Man4'-H1), 4.76(s, 1H
Man3-H 1), 4.60, 4.57, 4.55(each d, eagh in, GcNAc2,55 -H 1), 4.46(d, in,
J=7.8Hz, Gal6-H 1), 4.28(s, in, Man3-H72), 4.18(s, in, Mand'-H2), 4.10(s,
1H, Man4-H2), 20 2.88(dd, 1H, J=4.0OHz, 16.6Hz, Asn-(3CH), 2.77(dd, in,
J=7.5Hz, 1 6 GFE Asn- (3CH), 2.07(s, 3H, Ac), 2.04(s, 6H, Ac X2), 2.00(s,
3H, Ac) 14 Cal cd for C60HLOLNSO43[ M+H+] 1593. 6, found, 1593.8
Reference Exanple §2 Preparati on of Conpound 38 Compound 15 (5.1 ng, 3.2

/ a. nol es) gwas: (£acedmbal - Al1)hour. 96 (D Dy, Lhe .dapr ot eaiAQn Wrocedus (s,
descri bed above, giving desired Conpound 38 (4.0 ng, yield 91%. The

physi cal ldat ¥ahét-H+le , Befal(si ntH .cMapduHdl ar e4 &6l ,f dl.bows4 . 53R 80C) 50
65. 10(s 1H, Man4-H1), 5.07(d, 1H, J=9.4Hz, 4 cNAcl-H 1), 4.92(s, 1H,
Man4' - ].e)aCh411716(% 7 Bz, MEAGNAL2)S, A -8t 1) 4. 57‘{63(6\30h1é{ éa%h3117h| GaJ:S? Bhz,

d cNAc2, 5' - 4. 4%%@ 1H, J=7.8Hz, Gﬁl6' 42 24éd =2. 3Hz,
Man3- B 2)1) '441 3(s g aé‘ﬁn%dH Pactt 18, Ofank, M43y H-3) o @d(%l@PS 1R,
J=4.2Hz, 16.8Hz, Asn- 81(dd, 1H, J=7. 3He l% 8Hz, Asn-/3CH), 2.07,
2.04, 2. dEPdaln2, ?ea§8Hd§H 11Ac)J s NEEFabY : OHaon | AS f <FH>052H§éN§éss?(MH+]

Conpound 4 ¢h20 feREf%e%q%aS‘%i%ﬁ&Pé% Tort 1 troueE” B804 1 he
depr ot ect) 9B 090G depertber! 2k 10k g, SoRld adnCorpopdl /2 (2.9

yield 85 physi cal’ ata the resulfi'fig®cortfpound are as t'ol | ows.
TH NVR(3Q'ohg, (55:9%( 8, 1H, Mand-H 1), 5.06(d, 1H J=9. 8Hz, GlcNAcl-H- 1),
4.91(s,

10 Reference Example 31 Preparation of Compound 42

Compound 19 (9.8 mg, 5.4 /moles) was reacted for 13 hours
by the deprotection procedure described above, giving desired
Compound 42 (8.0 mg, yield 88%). The physical data for the
resulting compound are as follows.

15 'H-NMR(30C)
05.11(s, 1H, Mand4-H-1), 5.06(d, 1H, J=9.5Hz, GlcNAcl-H-1), 4.91(s,
1H, Mand'-H-1), 4.76(s, 1H, Man3-H-1), 4.60, 4.57, 4.55(each 4,
each 1H, GlcNAc2,5,5'-H-1), 4.46(d4, 1H, J=7.8Hz, Gal6-H-1), 4.28(s,
1H, Man3-H-2), 4.18(s, 1H, Man4'-H-2), 4.10(s, 1H, Mand4-H-2),

20 2.88(dd, 1H, J=4.0Hz, 16.6Hz, Asn-3CH), 2.77(dd, 1H, J=7.5Hz,1
6.6Hz, Asn-[3CH), 2.07(s, 3H, Ac), 2.04(s, 6H, AcX2), 2.00(s, 3H,
Ac) ; MS(Fab), Calcd for C,H,,NO,,[M+H+] 1593.6, found, 1593.8
Reference Example 32 Preparation of Compound 38

Compound 15 (5.1 mg, 3.2 /moles) was reacted for 11 hours

25 Dby the deprotection procedure described above, giving desired

Compound 38 (4.0 mg, yield 91%). The physical data for the

resulting compound are as follows.

'H-NMR (307C)



15 in, Man4'-H 1), 4.76(s, 1H, Man3-H 1), 4.61, 4.54(each d, each 1H,
GlcNAc2,5-H 1), 4.24(s, 1H, Man3-H 2), 4.10, 4.06(each bs, each 1H,
Man4, 4' -H 2), 2.87(dd, 1H, J=17.2Hz, (3CH), 2.76(dd, 1H, J=6.5Hz,
17.2Hz, Asn-(3CH), 2.07, 2.04, 2.00(each s, each 3H, Ac) MS(Fab), Calcd for
C6H78N5033[ MHH+] 1228.5, found, 1228.3 20 Reference Exanple 34 Preparation
of Conpound 43 Conpound 20 (5.4 ng, 3.3 9 noles) was reacted for 11 hours
by the depsoi@ed | A, PuQRedrH desenifed pbore, 1gLVi Bgcesi-ed)  Comppund 43
(4.1 ngy, yield 87%. The physical data for the resulting corrpound are as
follows. 125 MERAMR{INC) 465614 ( S1H,1ManbMaA41H: 19 ,615. Q76d(ed¢th d=2abHz1H,
GlcNAcl-H1), 4.91(s, 1H, Man4'-H 1), 4.77(s, in, I\/an3-H-1), 4.61,
4.57( eacl=d,. 88ac hGUdAC2GE¢E NAeR), 5-44T)(d, 4146 (J7 181z, Caabsé HH)1) 4422444, i n,
Man3-H2), 51 4.18(bs, 1H, Man4-H2), 2.90(dd, 1H, J=4.0OHz, 17.0Hz,
Asn- (3CHLH, g-B03%Ry, MEM3-H=7) 8Hy, 1017 40P (eagh BBCIqpCcho1ll7 Mandda 4 -H-81 ¢ each
s, each 3H Ac) ; MS(Fab), Cal cd for C52HeeN5(38 M+H+] 1390. 5, found,
1390. 5 5 REVASNCE ExlartpPEZ 351 ©r&isar A8hok BP » CnBae (R 731 CImpodRd: 71 (4.0
ng, 2.8 9 noles) was,reacted for 13 hours t he deprotecti onirocedure
0

descri bedlea@H%e A%‘i‘ Vi R desiYed 2 - BB mpdutid! eP§¥‘(§ 9eag! 3H-eg) 85

h | |1 10 " H- NVR( 30
POSie AL, ERE eSS LEATRONRGLS B3R) 01 1 o R
Mand' - H Rorebeddé Sexahid1 eMBB3- H Lpyre aPQtl& 2K %@ﬁgo&ad each 1H,  J=7.9Hz,
GlcNAc?2, 5- H-l) 4, 24(s 1H, Man3- H- ) 18 dd =1.6Hz, 1.6Hz,

Man4- H-2), 3.9 " 1, 64 P A
16. 8t hon- (3%@{)%5'0 1(’]I‘§7]|77((’é|(§|‘14 ?ﬂﬁ‘gj}ﬁéﬂzﬂ &@&4 thad) redtda §3kdds Ablird=

10 by the deprotection procedure described above, giving desired

’

Compound 72 (2.9 mg, yield 85%). The physical data for the
resulting compound are as follows.
'H-NMR (30C)
05.09(s, 1H, Man4-H-1), 5.06(d, 1H, J=9.8Hz, GlcNAcl-H-1), 4.91(s,
15 1H, Man4'-H-1), 4.76(s, 1H, Man3-H-1), 4.61, 4.54(each d, each 1H,
GlcNAc2,5-H-1), 4.24(s, 1H, Man3-H-2), 4.10, 4.06 (each bs, each 1H,
Man4,4'-H-2), 2.87(dd, 1H, J=17.2Hz, Asn- SCH), 2.76(dd, 1H,
J=6.5Hz, 17.2Hz, Asn-[3CH), 2.07, 2.04, 2.00(each s, each 3H, Ac) ;
MS (Fab), Calcd for C,H,N.O,,[M+H+] 1228.5, found, 1228.3
20 Reference Example 34 Preparation of Compound 43
Compound 20 (5.4 mg, 3.3 Umoles) was reacted for 11 hours
by the deprotection procedure described above, giving desired
Compound 43 (4.1 mg, yield 87%). The physical data for the
resulting compound are as follows.
25 'H-NMR(300C)
05.11(s, 1H, Man4-H-1), 5.07(d, 1H, J=9.5Hz, GlcNAcl-H-1), 4.91 (s,
1H, Man4'-H-1), 4.77(s, 1H, Man3-H-1), 4.61, 4.57{(each d, each 1H,

GlcNAc2,5-H-1), 4.46(d, 1H, Gal6é-H-1), 4.24(s, 1H, Man3-H-2),



16. 8Hz, Asn-13CH), 2.06, 2.04, 2.00(each s, each 3H Ac) ; MS(Fab), Calcd
for CO6H7BN5033[ MtH+] 1228.5, found, 1228.3 Reference Exanple 36 Preparation
of Conpound 39 Conpound 16 (2.2 ny, 1'3E9 nol es) was reacted for 7 hours by
20 the deprotection procedure described above, giving desired Conpound 39
(1.6 ng, yield 84% . The physical data for the resulting conmpound are as
follows. "H NVR(30'C) 65.07(d, 1H, J=9.7Hz, GlcNAcl-H 1), 4.92(s, 1H

Man4' - de)’184bz5(lsﬂ manall 2 MANB-dt (b, 4u6%5-4-a8(eashofy, eagh dkk),
GLcNAc2, 5-H 1), 9, 4.08(each s, each 1H Man3,4'-H2), 2.91(dd,

J=4.1Hz, 2180%k&, 1#ﬁmhh3§h& 27 k{1 d ashHS GI6. 8H7, lﬁ(ﬂttz.ésmeééﬁ}ﬁﬂ12-08,
2. 04, 2.01 (each s, each 3H, Ac) ; MS(Fab), Calcd for CI96H77N5NaC33[ MtNa+]

52 1250.e4chf 3dndhc)125@S3FRef er@icel Eranpl,B, 80, AMepal at3h Sof fGonpound 40
Compound 17 (1.5 ng, 1.2 Lcnoles) was reacted for 14 hours by the
depr ot ectli3@f - pr ocedur e descri bed above, giving desired 5 Conpound 40 (1.1
ng, yield 89% . The physical data for the resulting conpound are as

fol | os. Reflerpree FROPL165307(d, Prapayasignof EPRRAEPAHY), 4.91(s, 1H,
Man4d' -H 1), 4.76(s, 1H Man3-H 1), 4.62, 4.55(each d, each 1H,

GLcNAC2, 5- H- 1) Compewnd 14 4(%09( @‘éich2 8 meles)Hvagnrgacted o) 137hgergy, 1H,
J=3. 7THz (dd,. 1 2. 07,

2.05, bé’l(eac‘%e%rAscec(tﬁoﬁkPr%{dg relvgfﬁa’f)}be%aalgtéf o?lw&é’%ﬁﬁa%[ MtNa+]

1088. 4, f 2 RBe | e i of. und 41 15
Cbnpound(%%B?unéoﬁgfziszEg %%g?%%gg réggi§g9$g§§%iﬂﬂghfggbgggthe

depr ot ectre@Q1 PE R bR ud@ssfé hed Rhaves. gi ving desired
10 'H-NMR(300C)
05.11(s, 1H, Man4-H-1), 5.06(d, 1H, J=9.9Hz, GlcNAcl-H-1), 4.91(s,
1H, Man4'-H-1), 4.77(s, 1H, Man3-H-1), 4.60, 4.54(each d, each 1H,
=7.9Hz, GlcNAc2,5-H-1), 4.24(s, 1H, Man3-H-2), 4.18(dd, 1H,
J=1.6Hz, 1.6Hz, Man4-H-2), 3.96(1H, dd, J=1.6Hz, 1.6Hz, Mand4-H-2),
15 2.88(dd, 1H, J=4.3Hz, 16.8Hz, Asn-f3CH), 2.77(dd, 1H, J=7.2Hz,
16.8Hz, Asn-3CH), 2.06, 2.04, 2.00(each s, each 3H, Ac) ; MS(Fab),
Calcd for C,H,N.O,;[M+H+] 1228.5, found, 1228.3
Reference Example 36 Preparation of Compound 39
Compound 16 (2.2 mg, 1.5 Umoles) was reacted for 7 hours by
20 the deprotection procedure described above, giving desired
Compound 39 (1.6 mg, yield 84%). The physical data for the
resulting compound are as follows.
'H-NMR (30C)
05.07(d, 1H, J=9.7Hz, GlcNAcl-H-1), 4.92(s, 1H, Mand4'-H-1), 4.75(s,
25 1H, Man3-H-1), 4.62, 4.58(each d, each 1H, GlcNAc2,5-H-1), 4.09,
4.08(each s, each 1H, Man3,4'-H-2), 2.91(dd, 1H, J=4.1Hz, 16.9Hz,
Asn- BCH), 2.81(dd, 1H, J=6.8Hz, 16.9Hz, Asn- 3CH), 2.08, 2.04,

2.01(each s, each 3H, Ac) ; MS(Fab), Calcd for C,H,,N.NaO,,[M+Na+]



Compound 41 (0.8 ng, yield 80%. The physical data for the resulting
conpound are as follows. 1H NVR(30t) 20 65.07(d, 1H, J=9.5Hz, GlcNAcl-H 1),
4.91(s, 1H, Man4'-H 1), 4.76(s, 1H Mu3-H 1), 4.62(d, 1H, J=7.8Hz,
GlcNAc2-H 1), 4.08(d, 1H, J=2.9Hz, Man3-H 2), 2.92(dd, 1H, J=3.9Hz, 17.3Hz,
Asn-O CH), 2.83(dd, 1H, J=7.0Hz, 17.3Hz, Asn-/3CH), 2.07, 2.01(each s, each
3H, Ac) ; MS(Fab), Calcd for C32HS55NAQR27[ M+H+] 863. 3, found 863.2 25

Ref er encea Jbyaap! £0383,Priepar.ati on of Conpound 44 Conpound 21 (2.3 ng, 1.6
/inoles) was reacted for 7 hours by the deprotection procedure described
above, girdfegedesiEethpl@onpound Pepatabioy, o/ i@imbo848&9 40 The physi cal data
for the 53 resulting conpound are as follows. '"H NMR(30'C) 65.11(s, 1H,
Man4-H 1), 5. 0@pthpolthll U= 1BIHzmgE TNACk mbtdg), whs7Zéscted HoVar3hbuty, 4. 61,
4.57(each d, each 1H, G cNAc2,5-H 1), 5 4.46(d, 1H, J=7.8Hz, Gal-H 1), 4. 22,
4, 18(eacibesFrhee@%Wq%cqwnwmcq—thZ)e dzsgl_[{ akqve)=givipg demiziag,
Asn-/3CH), 2.82(dd, 1H, J=7.CHz, 3Hz, Asn-/ 3 2. 05 2.04, 2.01(each

s. each 3qmpaERd: 44E(iFaong. Gl %9 -céirmbEsscpdada £238t8e’ f ound,

1228. 3 Ref erence Exanpl e .40 Pre%afroﬁil on of Conpound 45 10 Corrpound 22 (1.6
ng, 1.3 /FSSHoF&Ry P4 PED ¢ “H8urs by the deprotection procedure
descri bed ab?@z VI ng desired Conpound 45 (1.1 ng, yield 85% . The

physi cal GE f(gr resul ting conpound are as follows. 1H NVR(30'C) 15

vana. 1) S0 BR 1?%1%’5%?%*9%5 T A s I WA P T
Man3- H 2)1H, 4Mi§ﬁddd)l"'4.@§l-4‘r!‘§5(g%c@"§, &' tH, GlcNAc2,5-H-1), 4.10,

10 4.07 (each s, each 1H, Man4', 3-H-2), 2.89(dd, 1H, J=3.7Hz, 17.0Hz,
Asn- BCH), 2.79(dd, 1H, J=7.0Hz, 17.0Hz, Asn- SCH), 2.07, 2.05,
2.01(each s, each 3H, Ac) ; MS(Fab), Calcd for C,H,N.NaO,, [M+Na+]
1088.4, found, 1088.2
Reference Example 38 Preparation of Compound 41

15 Compound 18 (1.3 mg, 1.2 /Amoles) was reacted for 14 hours
by the deprotection procedure described above, giving desired
Compound 41 (0.8 mg, yield 80%). The physical data for the
resulting compound are as follows.

'"H-NMR (307C)

20 05.07(d, 1H, J=9.5Hz, GlcNAcl-H-1), 4.91(s, 1H, Mand4'-H-1), 4.76 (s,
1H, Man3-H-1), 4.62(d, 1H, J=7.8Hz, GlcNAc2-H-1), 4.08(d, 1H,
J=2.9Hz, Man3-H-2), 2.92(dd, 1H, J=3.9Hz, 17.3Hz, Asn- 3CH),
2.83(dd, 1H, J=7.0Hz, 17.3Hz, Asn-3CH), 2.07, 2.0l(each s, each 3H,
Ac) ; MS(Fab), Calcd for C,,H.N,O,, [M+H+] 863.3, found 863.2

25 Reference Example 39 Preparation of Compound 44

Compound 21 (2.3 mg, 1.6 [moles) was reacted for 7 hours by
the deprotection procedure described above, giving desired

Compound 44 (1.6 mg, yield 84%). The physical data for the



H2), 2.89(dd, 1H, J=4.3Hz, 16.9Hz, Asn-(3CH), 2.78(dd, 1H, J=7.5Hz,

16. 9Hz, Asn-(3CH), 2.06, 2.05, 2.01(each s, each 3H, Ac) ; MS(Fab), 20

Cal cd for CA0H6, N, NaQ2, [ M+Na+] 1088.4,cfound, 1088.3 Reference Exanple 41
Preparati on of Conmpound 46 Conpound 23 (1.6 ng, 1.5 /.Cnoles) was reacted
for 14 hours by the deprotection procedure described above, giving desired
Compound 46 (1.1 ng, 6.4 /,noles, yield 85% . The physical data 25 for the

resul ti ng<GRIROHAdGHRuAY hok! asro110WsNVR(300C) 65. 10(s, 1H, Man4-H-1),
5.06(d, 1H, J=9.5Hz, GlcNAcl-H 1), 4.77(s, 1H Man3-H 1), 4.61(d, 1 H,
J=7.3Hz, '‘@EleWNAGHEY 1), 4.22(d, 1H 54 J=2.4Hz, Man3-H 2), 4.07(dd, 1H,
J=1.6Hz, 3.0Hz, Man4'-H2), 2.90(dd, 1H, J=4.3Hz, 17.0Hz, Asn-/3CH),
2.80(dd, 4H,17&7,. @Hz, Mad4d-1H2,, Asone/(3CHH, T=058H2, 0dl@aah -5,- 1¢ach. BH(s Ac) ;
M5(Fab), Calcd for C32H55NAR3 [ M+tH+] 863. 3, found 863.3 5 Reference
Exanpl e 42,PMaparktion 406 1Cotpoliricd4 dCoapound. 1 61CHRc2, hg- 1.5 | - Lnol es)
was reacted for 11 hours by the deprotection procedure descri bed above,

gi vi n§ dési4dd: Bbmpoundia4 ¢l Hig . ¢i-éPd 869 (eachhbs phsasie dil . d¥ea3f ér t he
resul ting conmpound are as follows. 10 ' H NWVR(3 IC%BGS-ll(S’ 1H, Man4-H 1),
5.07(d, H2)3=309019d. &ileNATA-Hi7) 1743453 ( Asn1pCHMan%: 82349fy 14, 79775 OHigq
Man3-H 1), 4.61(d, 1 =6, 8Hz, cNAc2-H 1), 4.55(d, 2H, cNAc '-H1),
4.24(bs, %HﬁHﬁ/hn%?ri-l-g?Iﬁ]' £ 1 ('bg,giH{\?\l\}én(?a-ch 5y, ®3Ch Gy AC i %%ﬁh?),
2.80(dd, ~H.515 ]J=3. . 6HZ, ne(3 2.636dd, 1H, J=8.2Hz, 15.6Hz,
Asn-/SCJ-DC,]ang. g‘%%sﬁs}g#@%ﬁ,@;zolg??;ng@A“cd'le)@,%zgous, 3H, Ac) : MS(Fab),

Cal cd forrcCatERONGNAERBe[ MyNa+] pAda3a® i oh 08h omkbada24 Ref erence Exanpl e 43
Preparati on of Compound 35

10 Compound 22 (1.6 mg, 1.3 /Umoles) was reacted for 14 hours
by the deprotection procedure described above, giving desired
Compound 45 (1.1 mg, yield 85%). The physical data for the
resulting compound are as follows.
'H-NMR (30C)
15 05.12(s, 1H, Mand4-H-1), 5.07(d, 1H, J=9.7Hz, GlcNAcl-H-1), 4.77(s,
1H, Man3-H-1), 4.61,4 .54(each d, each 1H, GlcNAc2,5-H-1),
4.22(d, 1H, J=2.5Hz, Man3-H-2), 4.18(dd, 1H, J=1.4Hz, 3.0Hz, Man4'-
H-2), 2.89(dd, 1H, J=4.3Hz, 16.9Hz, Asn-3CH), 2.78(dd, 1H, J=7.5Hz,
16.9Hz, Asn-[(3CH), 2.06, 2.05, 2.0l(each s, each 3H, Ac) ; MS(Fab),
20 Calcd for C,H(N.NaO, [M+Na+] 1088.4, found, 1088.3
Reference Example 41 Preparation of Compound 46
Compound 23 (1.6 mg, 1.5 Umoles) was reacted for 14 hours
by the deprotection procedure described above, giving desired
Compound 46 (1.1 mg, 6.4 /[Umoles, yield 85%). The physical data
25 for the resulting compound are as follows.
'H-NMR (30°C)
05.10(s, 1H, Mand4-H-1), 5.06(d, 1H, J=9.5Hz, GlcNAcl-H-1), 4.77 (s,

1H, Man3-H-1), 4.61(d,1 H, J=7.3Hz, GlcNAc2-H-1), 4.22(d4, 1H,



Compound 12 (12.0 ng, 8.4 !/.noles) was reacted for 11 hours 20 by the
deprotecti on procedure described above, giving desired Conpound 35 (7.0 ng,
yield 81% . The physical data for the ggsulting conpound are as foll ows.
1H NVR(30'C) 65.10(s, 1H, Man4-H 1), 5.07(d, 1H, J=9.7Hz, GLcNACl-H 1),
4.91(s, 25 1H, Man4'-H 1), 4.78(s, 1H, Man3-H 1), 4.61(d, 1H, J=8. OHz,
GlcNAc2-H 1), 4.25(bs, 1H, Man3-H 2), 4.06(bs, 1H, Man4'-H2), 3.97(bs, 1H,

Man4- H 2)3-22 4%9( ddan 3l - 23754 Obiz (adL7 104 5= AsewZ 3GHonz , 2m8A4 ddy- 2hH, J=7. 3Hz,
17.0Hz, Asn-J3CH), 2.07, 2.01 (each s, each 55 3H, Ac) ; MS(Fab), Calcd for

C3BHG5NA R Bloltilst ] 1402544 3ukound, 0252 - ARaf)gr enee (&xami e 544  Buepar ati on of
Conmpound 36 Conpound 13 (8.4 unoles) was reacted for 11 hours by the

depr ot ectii7arHp; oredlubeHfeszrihed .ahgwach gi ,vieaghdasj red) Corsaeabd, 36alcd

Ref erence Exanpl e 45 Preparation and isol ation of Conmpounds 76 and 77 The

m xt ur e dforCenpalintsMHahd863 (H. Fomgd 862-%h nol) were dissolved in 220 flL
of water, and 100 /IL of a 22 mM aqueous cesium carbonate was added thereto
t o adpustRefesepfe 7ExpmPhe 4250l uthieRaRasion ek (@apeuati 34. Four - hundred and
thirty mcroliters of N, N di methyl formam de was added to_the solid obtained
after drying, &98PCRBfther(1204/ 18- of -2 M8l HHoI¥a5ehzgFted for 11 hours

or ot de/ N TELIV T QTRIT e SR 100 PR FUEA NELS1 9y dllig 0! uti on ves

stirred uride ours, I sappearance of the

starting cl)%p@;ﬁh&f? : (93@5 ngON{i&TE % Tlr-‘1(f14e( ?r&@@&l?l éthetta}‘nflor the

NH4OAc: i sopropanol =I :2), ~and thereafte m. o et her was added

to the sqldahh@Mng cordddu@w hhe £OMRAURGst 0 precipitate therefrom The
preci pitated oligosaccharides were filtered, and the residua

ol i gegacchammEeo’@®ps di ssolved in water and freeze-dried. The residue after
the 05.11(s, 1H, Mand4-H-1), 5.07(d, 1H, J=10.0Hz, GlcNAcl-H-1), 4.91 (s,
1H, Mand'-H-1), 4.77(s, 1H, Man3-H-1), 4.61(d, 1H, J=6.8Hz,

GlcNAc2-H-1), 4.55(d, 2H, GlcNAc5,5'-H-1), 4.24(bs, 1H, Man3-H-2),
4.18(bs, 1H, Man4'-H-2), 4.10(bs, 1H, Man4-H-2), 2.80(dd, 1H,

15 J=3.8Hz, 15.6Hz, Asn-[3CH), 2.63(dd, 1H, J=8.2Hz, 15.6Hz, Asn- SCH),
2.07(s, 3H, Ac), 2.05(s, 6H, AcX2), 2.01(s, 3H, Ac) ; MS(Fab),
Calcd for C,H,NNaO,;[M+Na+] 1453.5, found, 1453.2
Reference Example 43 Preparation of Compound 35

Compound 12 (12.0 mg, 8.4 /Umoles) was reacted for 11 hours

20 Dby the deprotection procedure described above, giving desired
Compound 35 (7.0 mg, yield 81%). The physical data for the
resulting compound are as follows.

'H-NMR (30C)
05.10(s, 1H, Man4-H-1), 5.07(d, 1H, J=9.7Hz, GlcNAcl-H-1), 4.91(s,

25 1H, Man4'-H-1), 4.78(s, 1H, Man3-H-1), 4.61(d, 1H, J=8.0Hz,
GlcNAc2-H-1), 4.25(bs, 1H, Man3-H-2), 4.06(bs, 1H, Mand4'-H-2),

3.97(bs, 1H, Man4-H-2), 2.79(dd, 1H, J=5.0Hz, 17.0Hz, Asn- 3CH),

2.61(dd, 1H, J=7.3Hz, 17.0Hz, Asn-[3CH), 2.07, 2.01 (each s, each



20 lyophilization was purified by fractional HPLC (YMC Packed Col um
D-ODS-5 S-5 120A ODS No. 2020178, 20 X 250 mm eluent: 50 mM aqueous

ammoni um acetate : acetonitrile=78:22, §Jow rate: 4 nL/mn), and Conpound
77 was eluted after 88 m nutes and Conpound 76 was eluted after 91 m nutes.
The fractions were collected, and further 25 desalted on an ODS col um
(Cosnosi |l 75C18-0PN, 15 X 100 mm eluted first with 50 nL of H20O and t hen

wi th 25%3aceheni | nid @ab)t 0cgive for kemzylodprimat hues of, Gump@yndo2sin an
anount of 1.6 ng and a benzyl derivative of Conpound 6 in an anount of 1.8
ng. 56 Adienrzyte gapuedsof Cormpepada?ifnlecsaompbanddes 13.6 ng, 5.8

nmol es) was dissolved in 1.4 m of NaOH ag. (pH=12) with ice cooling. The
sol uti on was stdompednd ar3 alsoyt (Gndleg) swadli teactrdnifoor 1 hchdures bgacheon by
HPLC. On conpletion of progress of the 5 reaction, the reaction mxture was
adj ust ed depraterEin Proceinre Aepsamibes pleave Tre VaRgt deel Fed Hamergner fn
neutralization was filtered by a nenbrane filter, foll owed by

conceft r FEEERENEAFRITRAE dAation and purification by HPLC (YMC pack ODS- AM

SH- 343- 5A 20 X .250 , Al 5 mM HA buf f er.=20 7.0 M/ mn.,

| ength: 27 r‘?ﬁﬁr.atfﬁnTﬁmg&er%oc aﬁ%&ﬁnoﬁfgﬁ’qﬁ{g)@‘\ﬁa&f %n%%i?%at ed and ;nagsedwave

th h oDSs | Co | 75C18- OPN t aqf CALAI TESQUE
iy an oo sokom. oeeel JeCB g vl of M TEER

INC.) for a d &3 ol I'o conc
freeze- digi gl'%gd BP%%'?”;L%O%EOH E’e%, (i &%1 /f}fgg‘y% %%if'fh %?u%oggog%%ggl To
Conpound .0 ng, 1.76 mml es) obtalned was adde 15 m of to
obt ai n a cs@bbhked.wabh@aseliutherettRToshifi el @als PAOM ot erpRy Aolhe ivhtbas
addition of 282 m of norpholine. The m xture was reacted for about 1 hour
whi | 0t h&reeaet doiedvaFoher hgndired taadedhbyty WiCroTheeds seppear-ance of the
starting material was recognized, and 5 m of a solution of acetone and
di i sopr ogiiimeghnkfoxmapiye| wag(rddesl tat the ofollidl okdsinheratfaredradded amd t he
reaction m xture. The
further 20 UL of a 6.6 Umol benzyl bromide/N,N-dimethylformamide
solution was added thereto. This solution was stirred under argon
atmosphere. After 48 hours, the disappearance of the starting
15 material was confirmed by TLC (eluent: 1M NH,OAc:isopropanol=1:2),
and thereafter 4.4 mL of diethyl ether was added to the solution to
allow the compound to precipitate therefrom. The precipitated
oligosaccharides were filtered, and the residual oligosaccharide
was dissolved in water and freeze-dried. The residue after the
20 lyophilization was purified by fractional HPLC (YMC Packed Column
D-ODS-5 S-5 120A ODS No. 2020178, 20 X 250 mm, eluent: 50 mM
agqueous ammonium acetate : acetonitrile=78:22, flow rate: 4 mL/min),
and Compound 77 was eluted after 88 minutes and Compound 76 was
eluted after 91 minutes. The fractions were collected, and further
25 desalted on an ODS column (Cosmosil 75C18-OPN, 15 X 100 mm, eluted
first with 50 mL of H,O0 and then with 25% acetonitrile), to give a

benzyl derivative of Compound 2 in an amount of 1.6 mg and a benzyl

derivative of Compound 6 in an amount of 1.8 mg.



resulting slurry was filtered with a nmenbrane filter, and the residue was
eluted with purified water. The aqueous | ayer was concentrated, and the
concentrate was purified by gel colum . chromatography (Sephadex G 25, HO.
The fractions containing the 25 desiredsproduct were col | ected and
concentrated, and the concentrate was freeze-dried, giving desired
aspar agi ne-1inked nonosial ool i gosaccharide (Conpound 76) (3.3 ny, vyield

91.5% . G i 400MHz ,
D20, /030 C, %Aggse%%isccg (@ng%ﬁmaﬁﬁ)chgg %%%C&%H ﬁz_ WN\@

GLcNAC 1- Hl)g, mﬁo@é&fs,waslkilsyawed Hnl)l,. 44m856 8, Ndd) agd- @§H4127)5(Jﬂth3er
4.54(dd, 2H, Ja=10.8, Jb=7.6), 4.33(s, 1H), 4.27(bd, 1H, J=2.4, Man4-H2),
4.19(bd, cddlihg)=2ré) so2ubbfrdhaslEridasd 6id; abbu4d. 4, hdsts MWBEHE, 2.82(dd, 1H,
Ja=16.8, Jb=7.2, Asn-J3CH), 2.74(dd, 1H, Ja=12.4, Jb=4.4, NeuAc7- H3eq),
2.16, 2. 1ni2o0t8ng 2tHel reac®9¢mashHPLLSH, OrAGOBP et i83 (ol prodresdaci 2t e
Jb=12.0, NeuAc7-H3ax). A benzyl conpound of Conpound 6 (decasaccharide, 5.0
my, 251 re@cwAdheshhevgeagitisn|viotune #ag afljestadadd agPH (9HALD) wiithhdPce
cooling. The solution was stirred for about 5 hours while nonitoring the
reacti on ™Y ofpHEL - OThéoﬂﬁ‘éﬁ%r’FeéPlb%%%r%%oé“ SeutpalizaEan Uﬁs fhetexatttion
m xture was adjusted to_a PH P Owth 40 nmMof HO . The xture
resultlnd“?ﬁoﬁ?ﬂ%{RW%NQ%iéﬁFon 9&%9“%@ P@r88“?%??%?Q&OHEH%?%Uﬁ?qqqlPQPtl?BIIomed

by concentratlon and fr%ctlo nat urlflcatl n.b HnghnyC- ack
aDs- AM gas@grsama%nx 555 | AP P Sk b P oy B0/ 0% £89 M i ..
e e Al ez as B0, P senpenki el ypaeo
I NC. ) of orpr@ %Qa@@?@rl tdﬁiglhééabé@%ncfeﬁltw!\@@ e ¢RBeest fiatd aRdops
freeze-drying to obtain the desired product, i.e., Conpound 6 (2.5 ny,
52. 0% ascAumn (Cosmoseal 75C,,-OPN, product of NACALAI TESQUE, INC.) for a
desalting treatment, followed by concentration and freeze-drying to
obtain Compound 2 (6.2 mg, 47.4%) as a pure product.
To Compound 2 (4.0 mg, 1.76 mmoles) obtained was added 282
15 ml of DMSO to obtain a solution. The solution was stirred at room
temperature with addition of 282 ml of morpholine. The mixture was
reacted for about 1 hour while the reaction was being minitored by
TLC. The disappearance of the starting material was recognized,
and 5 ml of a solution of acetone and diisopropyl ether (IPE) in
20 the ratio of 1:1 was thereafter added to the reaction mixture. The
resulting slurry was filtered with a membrane filter, and the
residue was eluted with purified water. The agqueous layer was
concentrated, and the concentrate was purified by gel column
chromatography (Sephadex G-25, H,0). The fractions containing the
25 desired product were collected and concentrated, and the
concentrate was freeze-dried, giving desired asparagine-1linked

monosialooligosaccharide (Compound 76) (3.3 mg, yield 91.5%).

Given below is the NMR data as to Compound 76.



pure product. To Conmpound 6 (1.5 ng, 0.67 mmol es) obtained was added 105 i
of DMSO to obtain a solution. The solution was stirred at room 25
tenperature with addition of 105 m of gyprpholine. The m xture was reacted
for about 1 hour while the reaction was being mnitored by TLC The

di sappearance of the starting material was recognized, and 5 m of a

sol ution of acetone and diisopropyl ether (IPE) in 58 the ratio of 1.1 was

t her eaf t ef;_@gded ot s o eagtd oLt g{e. The resulting slurry was filtered
with a rrerrbran@f?@tz'erfénd t he residu)g was eluted with purified water. The

aqueous |ayenas 180nead aheds. 8o t her,coneend | aienmrd -Ruy | f5 ech by, gel
colum 5 chromat ography (Sephadex G 25, H20). The fractions containing the
desi red pHodMehd we-€l)coll.e6ted HHd don6eantTatred 3HANd4t fe(ddoreentinate. 8as
freeze-dried, giving desired asparagi ne-1inked nonosialooligosaccharide

( Conmpoundb?7) 6 1. 44 P, (syi éHd, 99997 (&, véH, bé&tdw i anheHAIVR 4dt%(bds 8, Conpound
77. 10 ' H NVR(400MHz, D20, 30'C, HOD=4.81) 6 5.20(s, in, Man4-H ), 5.15(d,
1H, J59. @-2GACNARISHAA, 3HO2{a=16.8, INBA44, Hsh)- BaHB5(%S 821H), HHE3-4. 73(m
3H), 4.53(dd, 2H, Ja=7.6, Jb=7.2), 4.33(s, 1H), 4.27(bd, 1H J=2.4,

Man4- H2) Ja£1698d, Ik - 2, J28n0P CH) , 83( HH(dd.n 1Hj 23619, 4 J 921404 ASRUASCH) |

Aon o ctpeayr 1805 2,15, 450 Do 108 a0 et “a8R ) 2854 1
bt ai neu P 1het or B 9o T EPIREC oi scol ved i n water (300 n1). and

sodi um bi car bonaken 42 donFlunddo? SRR Yatasdeftd the, SO 4N 2 A
solution of D (+)-biotinylsuccinimde (4.2 ng, 12.3 moles) In
di et hy! foiBE) deas dissolved in 2.0 ml of NaOH ag. (pH=12) with ice
cooling. The solution was stirred for about 5 hours while
monitoring the reaction by HPLC. On completion of progress of the
reaction, the reaction mixture was adjusted to a PH of 7.0 with 40
mM of HCl. The mixture resulting from neutralization was filtered
15 by a membrane filter, followed by concentration, and fractionation
and purification by HPLC (YMC- pack ODS-AM, SH-343-5AM, 20 X 250
mm, AN/25 mM AcONH, buffer=20/80, 7.0 ml/min., wave length: 274 nm).
The fraction obtained was concentrated and passed through an ODS
column (Cosmoseal 75C,;-OPN, product of NACALAI TESQUE, INC.) for a
20 desalting treatment, followed by concentration and freeze-drying to
obtain the desired product, i.e., Compound 6 (2.5 mg, 52.0%) as a
pure product.
To Compound 6 (1.5 mg, 0.67 mmoles) obtained was added 105
ml of DMSO to obtain a solution. The solution was stirred at room
25 temperature with addition of 105 ml of morpholine. The mixture was
reacted for about 1 hour while the reaction was being minitored by

TLC. The disappearance of the starting material was recognized,

and 5 ml of a solution of acetone and diisopropyl ether (IPE) in



(300 M) was added to the m xture, followed by reaction at room tenperature
for 20 m nutes. The di sappearance of the starting 25 material was confirned
by TLC (i sopropanol :| M ammni um acet at ;5 aqueous sol ution=3:2), and the
reaction m xture was concentrated using an evaporator. The residue was
purified with a gel filtration colum (f20 nm X 300 nm Sephadex G 25,
water), 59 affording the desired conpound (6.2 ng, 94% The physical data

as to thgLoEpoynss Olbtla'wﬁgdthéregif‘@} aahew tcp\m@ gé'acHQ)ﬁYerﬂﬂQeo Gryic i N
~1 ry0 NHAc HO OH HOO O | OH HOO-N ~ /N'O /OH HO

NHAC O NHAGu1tiNg kﬁﬁrﬁw@stlt{Q&d*QitHChHer@Q@ﬂeH@lQHeQ a¥B tAeHO NHAC
ACHN HO H OH 1H NVR(400nHz, D20, 30'C, HOD=4.81) 5 d5.22(s, in, Man4-Hl),

5.14(d, MdsiGheNdss -dlutedSwhBl spurdiHiehihrdter H The 4qb&fudd,1alHy, wds86(s, in,
Man3-H ), 4.74-4.66(m 3H,
concentrated, and the concentrate was purified by gel column
5 chromatography (Sephadex G-25, H,0). The fractions containing the
desired product were collected and concentrated, and the
concentrate was freeze-dried, giving desired asparagine-linked
monosialooligosaccharide (Compound 77) (1.4 mg, yield 99%).
Given below is the NMR data as to Compound 77.

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

0 5.20(s, 1H, Man4-H1), 5.15(d, 1H, J=9.6, GlcNAcl-H1l), 5.02(s, 1H,
Man4'-H-1), 4.85(s, 1H), 4.63-4.73(m, 3H), 4.53(dd, 2H, Ja=7.6,
Jb=7.2), 4.33(s, 1H), 4.27(bd, 1H, J=2.4, Man4-H2), 4.19(d, 1H,
J=2.0), 2.83(dd, 1H, Ja=16.0, Jb=4.0, Asn- 3CH), 2.75(dd, 1H,

15 Ja=12.4, Jb=4.8, NeuAc7-H3eq), 2.62(dd, 1H, Ja=16.0, Jb=8.0, Asn- [
CH), 2.16, 2.14, 2.13, 2.11, 2.09(eachs, 15H, Acx5), 1.79(dd, 1H,
Ja=12.4, Jb=11.6, NeuAc7-H3ax).

Example 1
Compound 24 (6 mg, 2.58 mmoles) obtained in Reference

20 Example 1 was dissolved in water (300 ml), and sodium bicarbonate
(2.1 mg, 24.9 mmoles) was added to the solution. A solution of D-
(+) -biotinylsuccinimide (4.2 mg, 12.3 mmoles) in dimethylformamide
(300 ml) was added to the mixture, followed by reaction at room
temperature for 20 minutes. The disappearance of the starting

25 material was confirmed by TLC (isopropanol:1M ammonium acetate
aqueous solution=3:2), and the reaction mixture was concentrated

using an evaporator. The residue was purified with a gel

filtration column (£f20 mm X 300 mm, Sephadex G-25, water),



GlLcNAc2,5,5' -H ), 4.53(d, 2H, @Gl6,6'-H), 4.34(s, 1H, Man3-H2), 4.28(bs,
1H, Man4-H2), 4.19(bs, in, Man4'-H2), 3.09(dd, 2H, NeuAc7,7'-H3eq),
2.94-2.86(m 2H, biotin), 2.78-2.71(m £H biotin), 10 2.37(t, 1H biotin),
2.17, 2.16, 2.13, 2.11(each s, Ac), 1.80(dd, 2H, NeuAc7,7'-H3ax),
1.80-1.67(m biotin), 1.52-1. 47(n1 biotin), 1.32(dd, b|ot|n) Exampl e 2
Conmpound 76 obtained in Reference Exanple 45 was biotinated 15 in the sane
TANNET 2% drdBXagPlie: besded QulnitlidO 60, L oI D14 Qrihig1 AGkR, HR 0 O
"' 0 114 RS KB G RO b e N HoHo 4
HO NHAP NdAghkl cbmp%xfﬁ[aﬂdbtalhga QOdividn b@i@z HO ON HO NHAc EX&WD' e 3
Conmpound 77 obtained in Reference Exanple 45 was biotinated in the sane
manner as in EéggBLe 1.

HO HO

HO, o
o
HOL» HO Q0 4o NHAc
AcHN0 5;§;f7\ ol
OH HOZZ~0 O /j\
HO

HO 0 N N

COOH
%%&/O
HOI HO NHAc

AcHN

2ZI

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

5 d5.22(s, 1H, Man4-H1), 5.14(d, 1H, GlcNAcl-H1), 5.03(s, 1H, Mand'-
H-1), 4.59(dd, 1H), 4.86(s, 1H, Man3-H1l), 4.74-4.66(m, 3H,
GlcNAc2,5,5'-H1), 4.53(d, 2H, Gal6,6'-H1), 4.34(s, 1H, Man3-H2),
4.28(bs, 1H, Man4-H2), 4.19(bs, 1H, Man4'-H2), 3.09(dd, 2H,
NeulAc7,7'-H3eq), 2.94-2.86(m, 2H, biotin), 2.78-2.71(m, 2H, biotin),

10 2.37(t, 1H, biotin), 2.17, 2.16, 2.13, 2.11l(each s, Ac), 1.80(d4d,
2H, NeuAc7,7'-H3ax), 1.80-1.67{(m, biotin), 1.52-1.47(m, biotin),
1.32(dd, biotin)

Example 2
Compound 76 obtained in Reference Example 45 was biotinated

15 in the same manner as in Example 1.
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Exanpl e 4 Conpound 33 obtained in Refergpce Exanple 7 was biotinated in the
same manner as in Exanple 1. HO HOHHHONHAc O OH HO~-0 0O HONN HO OH
OH~OHHOHOSLI0O O H HO NHACHO NHAc HOOO 0O s HO HO HO O COCH 1 -0
0\\/OH
HO HO
HO .

Q NHAc : o
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g RS go A
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Example 3

Compound 77 obtained in Reference Example 45 was biotinated

in the same manner as in Example 1.

HO

HOo -0 NHAc o
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HO
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HO OH
5 Example 4

Compound 33 obtained in Reference Example 7 was biotinated

in the same manner as in Example 1.
HO
H?] (o] 6-]0 NHAc fo)
OH H(??g\o )K
“%g
"o
OH
HO Cb HO
NHAc NHAc
HO 0 o) s

HO' HO COOH
HON\ O O .
HO" O .0 .
HO HO NHAc

OH

Example 5



0 O HONHHAc O OH Exanple 5 61 Conpound 26 obtained in Reference Exanple 24
was biotinated in the same manner as in Exanple 1. OTC OH HOH HH HOB O CH
i "O]NHAc 0 AcHN HO OH Sp O HO_ O NN OHOH ' HHOL - HO N N~~h~~~~~ '
"' \S HONHAC NHACO O HHO OO HOB H NHAC Example 6 5 Conpound 27
obtained in Reference Exanple 25 was biotinated in the sane manner as in
Example 1. 00 /OH CHOHOHH -OOHQ ~-NHAC O A CH H N HO OH HO-HO ~

Compound 26 obtained in Reference Example 24 was biotinated
in the same manner as in Example 1.

Oy OH

c
HO HO
HO, o~
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HO
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HO

o) OH oH
- o 0
NS NS P\
HO
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o 0

é
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HO COOoH
HO o 0
Example 6
5 Compound 27 obtained in Reference Example 25 was biotinated

in the same manner as in Example 1.
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Example 7

Compound 28 obtained in Reference Example 26 was biotinated

10 in the same manner as in Example 1.
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Example 8

Compound 30 obtained in Reference Example 27 was biotinated



O O, HQNN ~~~""~~1110, CpJ~ ~OoH ~OpH H HO NgJ-1iVi0O YNNO, N N HO O HO
NHAAHO NHAC O 0 S HO COOH HO Exanple 7 Conpound 28 obtai ned in Reference
Exanpl e 26 was biotinated 10 in the sa®e manner as in Exanple 1. 0 OH HO\
HO HO Hpi 0 OHG ~ONHAC AcHN HO OH HO-y -OO 0 HO9 ~ X(O pH ~ NN HPO HHO
NHAC HANHOHO NHC | Oh~~"\~_ |1 COOH Exanple 8 Conmpound 30 obtained in

Ref erence Exanple 27 was biotinated 62 in the same manner as in Exanple 1.

AC HOD O ; HOhEOEL K HRMNEN as in Example 1.
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Example 9

Compound 31 obtained in Reference Example 28 was biotinated

5 in the same manner as in Example 1.

HgﬁT: OH
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Example 10

Compound 32 obtained in Reference Example 29 was biotinated

in the same manner as in Example 1.
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10

Example 11

Compound 37 obtained in Reference Example30 was biotinated

in the same manner as in Example 1.



HO O OH OH HO O Ova, NN O- /OH HO O HO NHAC O NHAC 0 S HO C HO HO O COoH
0 HOHO O HOH O OCHOAC AcHN HO Exanple 9 Conpound 31 obtained in Reference
Exanpl e 28 was biotinated 5 in the sa manner as in Exanple 1. 0 OHOI1l N
N OFIOOOHOH HO HCbl Q~ NO\ /OH O ONHAC NHAC Il I OS HO HO HO

COOH HO 00 HOB O O HO, O O HO NHAc ACHN HO OH Exanple 10 Compound 32
obtained in Reference Exanple 29 was biotinated in the sanme manner as in
Example 1. @ N-N ~0~~{"'" -c OHH OH

HO

HO&&_&IO NHAc o)
OH Ha%“o /lk
o

H
H Q N N
&;eiLA
0H OH OH H
TN N N
NHAc NHAc \n/\(
0O (0]

HO 0
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HO NHAc

ZT

Example 12

Compound 42 obtained in Reference Example 31 was biotinated

in the same manner as in Example 1.
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Example 13
Compound 38 obtained in Reference Example 32 was biotinated
in the same manner as in Example 1.
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Example 14



HO1i/Q NONHAC NHACS O /OHHOOHOHOC ~-OHOj, HOCOON O,H~/CO
HO OH HO NHAc AN O 10 Exanple 11 Conpound 37 obtained in Reference

Exanpl e30 was biotinated in the sane ner as in Exanple 1. 63 HO H HO6_O
NHAc O OHHO o OONN HOO H OH OH Cb00 ON HO N HAc ONHAc HO0O OO0
HO HO O COCH HOB HO NHAc Exanpl e 12 Conmpound 42 obtained in Reference
Exanple 31 was biotinated in the sane nanner as in Exanple 1. 5

Compound 72 obtained in Reference Example 33 was biotinated

in the same manner as in Example 1.

[e] NHAc 0
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Example 15
5 Compound 43 obtained in Reference Example 34 was biotinated

in the same manner as in Example 1.
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Example 16

Compound 73 obtained in Reference Example 35 was biotinated

10 in the same manner as in Example 1.
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Example 17



HHO/~[ NHACO HOO O HOILLO "NN HHO O CH OH HO Hg,HO " \000 N N HO O
NHAc NHAc O O3 HO HO HO O COON 00 HO' H HONHHAc HO Exanpl e 13 Conpound
38 obtained in Reference Exanple 32 was;diotinated in the sane manner as in
Exanple 1. HO HOO(~ HONHAc 0 OHHOO HOON- N OO H OH OH HO HCb VHOO
OH0' ~HN,~~ NHAc NHAC3 HO O O HMul Ol COOH HO 10 Exanple 14 64

Compound 39 obtained in Reference Example 36 was biotinated

in the same manner as in Example 1.
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Example 18
5 Compound 40 obtained in Reference Example 37 was biotinated
in the same manner as in Example 1.
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Compound 41 obtained in Reference Example 38 was biotinated

10 in the same manner as in Example 1.
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Compound 44 obtained in Reference Example 39 was biotinated



Compound 72 obtained in Reference Exanple 33 was biotinated in the sanme
manner as in Exanple 1. ~{ONHAc O HHOO 0 Z (-, HONN o OOH OH HO HC O
O 0,0- N HO O HO NHAc O NHAc 101 | O 5 HO COOH HO Exanple 15 5 Conpound 43
obtained in Reference Exanple 34 was biotinated in the sane manner as in
Exanmple 1. 0 HOWI OHO  N'AL N HHOOOHOH NN HO HM ~O HO O NHAc O
NHAc 1O ( OS HOHO COOH |~ 0o HO 00 HO HO G -~.\.HO , NHHAc OH Exanple 16
Conpound ;43 +abt gimeGhdnheReb 81 eNa8mparphe 35 was biotinated 10 in the same

manner as in Exanple 1.
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Example 21
Compound 45 obtained in Reference Example 40 was biotinated

5 in the same manner as in Example 1.
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Compound 46 obtained in Reference Example 41 was biotinated

in the same manner as in Example 1.
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Example 23

Compound 34 obtained in Reference Example 42 was biotinated

in the same manner as in Example 1.



0O HOOHHNN HHOH-c OHOHHOHO" "° Oa, N NHO O HO NHAc O NHAC 11 |
0 HO HO O COOH HH HO NHAc Exanple 17 65 Conpound 39 obtained in

Ref erence Exanple 36 was biotinated in4he same manner as in Exanple 1. HO
HHO o HJ NHAc o OOH HHOHOO O NN HOO ~yCO p~7H OH CH Hp N N NHAC NHAC O
O COON Exanple 18 5 Conpound 40 obtained in Reference Exanple 37 was
biotinated in the same manner as in Exanple 1. H H0 NHAc O 0O~

NHAc
HO
HOS Q
HO ch /ég/ /éﬁ/
NHACTO NHAc
HO
HO o 0
HO
HO NHAc
Example 24

Compound 35 obtained in Reference Example 43 was biotinated

in the same manner as in Example 1.
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Compound 36 obtained in Reference Example 44 was biotinated

in the same manner as in Example 1.

NS ﬁéw

NHAc

10 Example 26
Preparation of asparagine-linked disialo @2,3-
oligosaccharide (C1l-1) wherein the amino group of the asparagine is

protected with Fmoc group and two kinds of asparagine-linked



OHOONN HOF ;0 OS0OO0ONNNHAC NHAC OS COCH Exanple 19 Conpound 41
obtained in Reference Exanple 38 was biotinated 10 in the same manner as in
Example 1. 0 OHpHOONN HOOD OH OgfOH HA ON N HO NHAC ONHAC S OO

COOH Exanpl e 20 Conmpound 44 obtained in Reference Exanple 39 was biotinated
66 in the same manner as in Exanple 1. OX\ NN HO HO~ NHAc OGHO "" N

HOHONHACII OS MOCOCH I~n HX O

monoasilo ®2,3-oligosaccharides (Cl1-2 and C1-3) wherein the amino
group of the asparagine is protected with Fmoc group.
Using sialic acid transferase, CMP-sialic acid was
transferred to the asparagine-linked asialooligosaccharide which
5 was obtained in Reference Example 2 and wherein the amino group of

the asparagine was protected with Fmoc group.

The sialic acid transferase used was (& 2,3-transferase which

was commercially available and derived from a rat recombinant.

The asialononasaccharide (20 mg, 10.1 Umoles) obtained in

10 Reference Example 2 was dissolved in 50 mM of cacodylic acid
buffer (6.0 in pH, 5 ml), and bovine serum albumin (BSA, 5 mg) was
then added to the solution. To the mixture were added CMP-sialic
acid (26 mg, 40.4 Umoles) and alkanline phosphatase (5 (1, 125
units), and the resulting mixture was stirred uniformly. Finally,

15 2,3-sialyltransferase (product of CALBIOCHEM, 100 1) was added
to the mixture, and the resulting mixture was allowed to stand at
37°C for 48 hours. The reaction was terminated upon the starting
material reducing to the desired quantity while monitoring the
reaction by HPLC, and the reaction mixture was filtered with a

20 membrane filter. The filtrate was concentrated to reduce the
quantity thereof and thereafter purified by HPLC (YMC-Pack R&D ODS,
D-ODS-5-A, 20 X 250 mm, AN/25 mM AcONH, buffer = 18/82, 7.5
ml/min., wave length: 274 nm). The eluates obtained were
disialoundecasaccharide compound (Cl-1) in 25 minutes, and

25 monosialodecasaccharide compounds (Cl1-2) and (Cl1-3) in 30 minutes
and 34 minutes, respectively. The fractions were collected,
desalted and freeze-dried individually, giving Compounds 1, 2 and

3 in respective amounts of 0.7 mg (2.7%), 1.9 mg (8.3%) and 3.5 mg



HO V. HO OH HO NHAc Exanple 21 Conpound 45 obtained in Reference Exanple 40
was biotinated 5 in the sane manner as in Exanple 1. 0 NN O OH OH HO HC6
OON'~"' HONHAc ONHAc 3 HO 07 O I OHD HOo 0 COOH -~ HO HO NHAc

Exanpl e 22 Conpound 46 obtained in Reference Exanple 41 was biotinated in
the sane manner as in Exanple 1. 0 N'k N OOH OH HO Ho O N HO NHAcO NHAc
HO Ol Os HO O COOH HO 10 Exanple 23 Conpound 34 obtained in Reference

Exanpl e 43 5\88) bi GlhenalRddatd) dsh@oSBAR FEHPMRINGES i kg Bx&Me ok
Compound (C1-1)
'Y NMR(400MHz, D,0, 30°C, HOD=4.81)
0 7.90(d, 2H, Fmoc), 7.69(d, 2H, Fmoc), 7.49(dd, 2H, Fmoc),

5 7.42(dd, 2H, Fmoc), 5.10(s, 1H, Man4-H1l), 4.97(d, 1H, GlcNAcl-H1),
4.91(s, 1H, Mand4'-H-1), 4.50-4.60(m, 4H), 4.34(1H, Fmoc), 4.24 (bs,
1H, Man3-H2), 4.18(bs, 1H, Man4-H2), 4.10(m, 2H), 2.74(m, 3H, Asn-
BCH, NeuAc7,7'-H3eq), 2.40-2.60(m, 1H, Asn- 3CH), 2.05, 2.03,
2.02(each s, Ac), 1.77(dd, 2H, NeuAc7,7'-H3ax).

10 Compound (C1-2)

'H NMR (400MHz, D,0, 30°C, HOD=4.81)

0 7.90(d, 2H, Fmoc), 7.69(d, 2H, Fmoc), 7.49(dd, 2H, Fmoc),
7.42(dd, 2H, Fmoc), 5.10(s, 1H, Mand4-Hl1l), 4.97(d, 1H, GlcNAcl-H1l),
4.90(s, 1H, Man4'-H-1), 4.47-4.60(m), 4.43(d, 1H), 4.32(1H, Fmoc),

15 4.22(bs, 2H), 4.17(bs, 1H, Mand4-H2), 4.06-4.13(m, 2H), 2.72(m, 2H,
Asn- BCH, NeuAc7-H3eq), 2.50-2.60(m, 1H, Asn- BCH), 2.05, 2.03,
2.01(each s, Ac), 1.77(dd, 1H, NeuAc7-H3ax).

Compound (C1-3)
'H NMR (400MHz, D,0, 30°C, HOD=4.81)

20 0 7.90(d, 2H, Fmoc), 7.69(d, 2H, Fmoc), 7.49(dd, 2H, Fmoc),
7.42(dd, 2H, Fmoc), 5.10(s, 1H, Man4d4-H1l), 4.97(d, 1H, GlcNAcl-H1),
4.90(s, 1H, Man4'-H-1), 4.50-4.60(m), 4.45(d, 1H), 4.33(1H, Fmoc),
4.22(m, 2H), 4.17(bs, 1H, Man4-H2), 4.09(m, 2H), 2.74(m, 2H, Asn-f3
CH, NeuAc7-H3eq), 2.45-2.60(m, 1H, Asn- 3CH), 2.05, 2.03, 2.02,

25 2.00(each s, Ac), 1.77(dd, 1H, NeuAc7-H3ax)



67 H-0 ,NNHHAc p H oHOY O ONN HOO OHOH HO H%O O ~p NN HO O HO
NHACO H NHAc 01 0 HO HOO p COOH HO v Ho NHAc Exanple 24 Conpound 35

obtai ned in Reference Exanple 43 was bigfinated in the sane manner as in
Example 1. O OOHca.O HOHNN OHOHOHOOON HCb O, NHO O HO NHAc O
NHAc 1O | O HO COOH HO 5 Exanple 25 Conmpound 36 obtained in Reference

Exanpl e 44 was biotinated in the sane manner as in Exanple 1. O
NeuAc a 2-=3Gal 8 1=-4GIcNAc B 1>2Man a I\

6
Man B8 1= 4G1cNAc B 174Gl cNAc=Asn-Fmoc
NeuAc a 2= 3Gal 8 1--4G1cNAc 8 1 Man o 177
(C1-1)

Gal B 1==4GlcNAc B 1= 2Man a I\
6Man B 1= 4Gl cNAc B 1= 4G1 cNAc=>Asn-Fmoc
Newhc @2-=36al § 1= 4G1cNic B 1= Man a1
(C1-2)

NeuAc a2=-3Gal B 1=-4G1cNAc B 1 2Man @ Iy
b
?Man B 174Gl cNAc B 1= 4G1cNAc=>Asn-Fmoc
Gal B 1--4G1cNAc B 1= Man a 17
(C1-3)
Each of Compounds (C-1)~(C-3) obtained was treated in the
5 same manner as in Reference Example 7 to remove Fmoc group to
prepare an asparagine-linked oligosaccharide. The obtained

asparagine-linked oligosaccharide was biotinated in the same manner

as in Example 1.

NeuAc a2 3Gal B 174GlcNAc B 1=2Man l\

6

“Man B 1= 461 cNAc 8 1-~4G1 cNAc=Asn-Biot in
NeuAc o 2+ 3Gal B 1==4G1cNAc B 1= Man o 177

Gal B 1==4GlcNAc B 1==2Man a 1N
6Man B 174GlcNAc B 1= 4G1cNAc=>Asn-Biotin
NeuAc @ 2-=3Gal B 1==4G1cNAC B 1-=2Man o 1”7
10
NeuAc a2=-3Gal B 1==-4GlcNAc B 1= 2Man a I\
6Man B 174Gl cNAc B 1= 4Gl cNAc=>Asn-Biotin
Gal B 1-=4G1cNAc B 1= Man o 17

Example 27

Compound (C1-2) (2 mg, 0.88 [lmole) obtained in Example 26



~lk NN OOHOHH{ OS-0 OWN N HO NHAc O NHAc 3 O O COON 10 Exanple 26
Preparati on of asparagine-linked disialo a2,3- oligosaccharide (Cl-1)
wherein the am no group of the asparagiyye is protected with Fnoc group and
two ki nds of asparagine-linked 68 nonoasilo a2, 3-oligosaccharides (Cl-2 and
Cl-3) wherein the amno group of the asparagine is protected with Fnoc
group. Using sialic acid transferase, CMP-sialic acid was transferred to

the asparggi @emlﬁl&#%v%leage%m O0SREG RALEHE m&;hv%dV\@ﬁ 064 ai Degr i fkpEs
Ref erence Exanple 2 and wherein the am no group of the asparagi ne was

prot ect edbulifelr EODELiPOUBO de i &.iog ,ashd Brgasiet@siRiagsedpyBsuct of

a2, 3-transferase which was connercially avai l abl e and derived froma rat
reconbi naetikadhku aimad .onofiasacidrds iBganE205ngl, 1004 niholwes) addedi tedten 10
Ref erence Exanple 2 was dissolved in 50 nmof cacodylic acid buffer (6.0 in
pH, 5 ni)solapdonoviThe 5esuhiidI% SR Ht {BBARS adgpWadsto tHemdaaded’i® fore
solution. To the m xture were added CVMP-sialic acid (26 ng, 40.4 [tnol es)
and aPkari5i BeUBRosHIthtthezepELe £ 11feged witl)a @%m@rﬁﬁé FELRAT nGh®i xt ure was

stirred uniformy. Finally, 15 a2 3-sialyltransferas

d
CALD oML ETOBe a8, e X AR TG 1608 SeLE and (RSP Sou (4 Fef i xt ur e
vets 2l | ouidho. L AuedTS L0utb B Srnd il GRELLPR YOG T B €0 UPOD

the startin
82.18, flow rate 7.5 ml/min]}, followed by concentration of the

solvent and freeze-drying. The residue was dissolved in 200 (1 of
10 water and desalted by ODS-column chromatography (Cosmosil 75C,,-opn,
washing with water first, subsequent elution with 25% aqueous
solution of acetonitrile), giving 0.5 g of the desired Compound
(C2). The NMR data is given below.
'H NMR (400MHz, D,0, 30°C, HOD=4.81)
15 0 7.90(d, 2H, Fmoc), 7.69(d, 2H, Fmoc), 7.49(dd, 2H, Fmoc),

7.42(dd, 2H, Fmoc), 5.10(s, 1H, Man4-H1), 4.98(d, 1H, GlcNAcl-H1l),
4.90(s, 1H, Man4d4'-H-1), 4.50-4.60(m), 4.33(1H, Fmoc), 4.22(m, 2H),
4.17 (bs, 1H, Man4-H2), 4.10(m, 2H), 2.74(m, 2H, Asn- 3CH, NeuAc7-

H3eq), 2.45-2.60(m, 1H, Asn- 3CH), 2.05, 2.03, 2.0l(each s, Ac),

20 1.78(dd, 1H, NeuAc7-H3ax)

GlcNAc B 1-=2Man 1\
SMan B 174Gl cNAc B 1= 4Gl cNAc>Asn-Fmoc
NeuAc a 2-=3Gal B 1-=4G1cNAc B 1-=2Man a 17
(C2)

Compound (C2) obtained was treated in the same manner as in
Reference Example 7 to remove Fmoc group to prepare an asparagine-

25 linked oligosaccharide. The obtained asparagine-linked



material reducing to the desired quantity while nonitoring the reaction by
HPLC, and the reaction mxture was filtered with a 20 nenbrane filter. The
filtrate was concentrated to reduce the, quantity thereof and thereafter
purified by HPLC ( YMC- Pack R&D QODS, aD-S-A 20 X 250 nm AN 25 mM AcONH4
buffer = 18/82, 7.5 m/mn., wave Iength. 274 nm). The el uates obtained

wer e disialoundecasaccharide conpound (Cl-1) in 25 mnutes, and 25

nonosi al %Q%segge@ﬁ@fﬂewsgnpp&mgtgﬁllg) tﬁ@dsa(ng mahnbf 390 m g1 eand 34

m nutes, reSpectively. The fractions were collected, desalted and

freeze- drled i ndi vidual ly, giving Conpounds 1, 2 and 3 in respective
anmopunts of 0.7 ng (2. 7%, é g %&’ 3% and 3.5 ng 69 (15.3%. The NVR data
as to the conpounds is é‘w W bel npound (d-1) 1H NMR(400MHz, D, O

30t, HOD=4. 81) 6 7.90(d, 2H, FWDC) 7. ﬁﬁ(ﬁi1,+2@cNAE@n€>)4ma¢AM@ﬂBuﬂlrh Frnoc), 5
742(dd 2H, 3 5. 10&(N 1H, Man4 ), 4.97(d, in, GLcNAcl-Hl)44.91(s,
in, Man4' GMCP)Z,*&.H%QJI"@ t B mpMang 134(1H Fnoc) . 4. 24(bs, 1H, Man3-H2).,
4.18(bs, 1H, Man4-H2), 4.10(m 2H), 2.74(m 3H, Asn- /3CH NeuAc7, 7' - H3eq),
2.40-2.60(m 1H, Asn-/3CH), 2.05, 2.03, 2.02(each s, Ac), 1.77(dd, 2H,
NeuAc7, 7'ExHgaxe.2d0 Conpound (Cl-2) 1H NVR(400MHz, D20, 30'C, HOD=4.81) 6
7.90(d, 2H, Froc), 7.69(d, 2H, Frnoc), 7.49(dd, 2H Fnoc), 7.42(dd, 2H
Fnoc)5 5. 10(s, Cbhipoad4¢ddd) ,(1489%¢d,0.18e, (GhaNACbbthined 4ArO@xamplél, 27
Mand' - H 1), 4.47-4.60(m), 4.43(d, 1H), 4.32(1H, Fnoc), 15 4.22(bs, 2H),
4.17(bs, ahs, 1m4oﬂ-|23)ovi4e06emn1$(1ﬂnum2m)weﬁe ispol2Ed imsH) //BTHE HEPES
NeuAc7-H3eq), 2.50-2.60(m 1H, Asn-/3CH), 2.05, 2.03, 2.01(each s, Ac),

1. 77(dd, bu gfemewblrtmaﬂo @hnSukd 0) €129 4 i AMI oWz of P orcay 1c, 5 -

HCD=4. 81 )lucosamldase (product of Sigma-Aldrich Corp., from Jack Beans) was
added to the solution. The resulting solution was allowed to stand

10 at 37°C for 24 hours, and thereafter filtered with a membrane
filter. The filtrate was purified by HPLC [ODS column, 2.0 (diam.)
X 25 cm; eluent: 50 mM aqueous solution of ammonium acetate :
acetonitrile = 82:18; flow rate 7.5 ml/min], followed by
concentration of the solvent and freeze-drying. The residue was

15 dissolved in 200 141 of water and desalted by ODS-column
chromatography (Cosmosil 75C,;-opn, washing with water first,
subsequent elution with 25% aqueous solution of acetonitrile),
giving 0.9 g of the desired Compound (C3).

'H NMR (400MHz, D,0, 30°C, HOD=4.81)

20 0 8.01(d, 2H, J=7.6, Fmoc), 7.80(d, 2H, J=7.6, Fmoc), 7.60(dd, 2H,
J=7.6, Fmoc), 7.53(dd, 2H, J=7.6, Fmoc), 5.21(s, 1H, Man4-H1),
5.09(d, 1H, J=8.8, GlcNAcl-Hl1l), 5.00(s, 1H, Man4'-H-1), 4.87(s, 1H),
4.60-4.78(m, 5H), 4.40-4.50(bm, 2H), 4.34(s, 1H), 4.28(bs, 1H,
Man4-H2), 4.20(dd, 1H, Ja=3.0, Jb=9.9), 2.80-2.95(m, 2H, Asn- [3CH,

25 NeuAc7-H3eq), 2.65-2.75(m, 1H, Asn-[3CH), 2.16, 2.14, 2.12(eachs,

Acx3), 1.98(s, 3H, Ac), 1.89(dd, 1H, Ja=12.1, Jb=11.9, NeuAc7-H3ax).



20 6 7.90(d, 2H, Fnoc), 7.69(d, 2H, Fnoc), 7.49(dd, 2H, Fnoc), 7.42(dd, 2H,
Frmoc), 5.10(s, 1H, Man4-Hl), 4.97(d, in, GLcNAcl-H1), 4.90(s, 1H,
Man4' -H 1), 4.50-4.60(m, 4.45(d, 1H), 4.,33(1H, Fnoc), 4.22(m 2H),
4.17(bs, 1H, Man4-H2), 4.09(m 2H), 2.74m 2H Asn-/3 CH NeuAc7- H3eq),
2.45-2.60(m 1H, Asn-/3CH), 2.05, 2.03, 2.02, 25 2.00(each s, Ac), 1.77(dd,
1H, NeuAc7-H3ax) 70 NcuAc a 2--3Gl R 1-4GL cNAc (3 1--2Man a |y Man (3
1-4G 1 cNAc (3 1--4Gd cNAc--Asn-Fnoc NcuAc a2--3Gl10 1--4GLcNAc /3 1--2Man
al (d-1) @l (31- -4&4 cl\lAcMa{n3111\G? 2Man a Iv Man /3 1- -4GlL cNAc R

| --4GL cNAc--Asn-Fnoc 3 NeuAc a 2--3 1--2 nal
(d-2) NcuAc a2- -3Gal R 1--4G cNAc a“@‘ﬁéﬂ"%“c?\l Nptﬁ/&YR{‘C?Af“ B cNAC R 1-

4d 6R- Asnyelrrme)—Gall 134461 cMER CMAGanR | --2Man al (d-3) Each of Conpounds
(G1)-(C3) obtained %@ treated in the 5 sanme manner as in Reference
Exanple 7 to renove F group to prepare an asparagine-1inked

bi o nat o0 1 n (RIPSIRS. HatingP taeot kAP E R RO 0% Jearen A Smyq cnac

01- -2 1s- A

S 5 2V b ALy S-S 5ok o2 Mg Bl i puhe
linked oligosaccharide. The obtained asparaglne-llnked

5 oligosaccharide was biotinated in the same manner as in Example 1.

Man « 1\
6
3Mam B 174Gl cNAc B 1> 4Gl cNAc>Asn-Biotin
Neuc @ 2-=3Gal 8 1=-4G1cNAc 8 1-=Man a 1”7

Example 29
Compound (C3) (0.8 mg, 0.42 /mole) obtained in Example 28
and 1 mg of bovine serum albumin were dissolved in 50 /1 of HEPES
10 buffer solution (50 mM, pH 5.0), and 30 U1 (2.9 U) of -
mannosidase (product of Sigma-Aldrich Corp., from Jack Beans) was
added to the solution. The resulting solution was allowed to stand
at 37°C for 63 hours, and thereafter filtered with a membrane
filter. The filtrate was purified by HPLC [ODS column, 2.0 (diam.)
15 X 25 cm; eluent: 50 mM aqueous solution of ammonium acetate :
acetonitrile = 80:20; flow rate 7.5 ml/min], followed by
concentration of the solvent and freeze-drying. The residue was
dissolved in 200 (1 of water and desalted by ODS-column
chromatography (Cosmosil 75C,,-opn, washing with water first,
20 subsequent elution with 25% aqueous solution of acetonitrile),
giving 0.6 Ug of the desired Compound (C4).
'H NMR (400MHz, D,0, 30 C, HOD=4.81)

0 8.00(d, 2H, J=7.2, Fmoc), 7.79(d, 2H, J=7.2, Fmoc), 7.59(dd, 2H,



3Man 13 1-43 cNAc R 1- 4GIcNAc--Asn-Biotin NcuAc a 2- -3Gl (31--43 cNAc
i3 1- -2Man a 1 10 NcuAc a2--3Gl R 1--4G cNAc 13 1-2Man a 1A Man (3 1- -4d
cNAc 3 1- 4G cNAc--Asn-Biotin Gal 0 1-:43 cNAc /3 1--2Man a 110, Exanple 27
Compound (C1-2) (2 ng, 0.88 /.Cnol e) obt4ined in Exanple 26 71 and 1 ng of
bovi ne serum al bum n were dissolved in 100 /_cl of HEPES buffer solution
(50 mMM pH 5.0), and /3-gal actosi dase (product of Sei kagaku Corp.., from

Jack Beans,; 3 !tnde) 100 silthavasy agled L ophhg)  SOIUL0N1, Mg dL5uLi ng

sol uti on was “al owed to stand at hour's, ereaftéer filtered

with a meysaae (il tero Bhegiiidds aig wWasespulifd @gt)byw&’bg[mﬁﬁ,c%wfﬂ, 2.0

(diam) X 25 cm  eluent: ‘50 nM aqueous sol ution of ammoni um acetate :

acetonitrg lse (6q, 82u1& - 30w hat@(s 5 1)/ mind2 (| awed Jy-ocaonceptyagj on of
the solvent and freeze-drying. The residue was dissolved in 200 /11 of 10

wat er andigdQsabl edz byo DAl upm, GYOMBERINRRAY7( F984Psid . 66961950RN, 11,

washing with water first, subsequent elution with 25% aqueous sol ution of
acet oBi t ridre)[3 cgi ving40. 5. 14 g nfi2tteecHesizead)Conposng, IH2hc) The. ddRidata is
gi ven bel ow. 'H NVR(400vHz, D20, 30'C, HOD=4.81) 15 b 7.90(d, 2H, FnoC),
7.69(d, 2H, Paot},l1.7.7A6Q1dd0, 2Fuiaibd)Bax) 7. 42(dd, 2H, Fnoc), 5.10(s, 1H,

Man4- H1), 4.98(d, 1H, GlLcNAcl-H1l), 4.90(s, 1H, Man4'-H 1), 4.50-4.60(m,

4.33(1H, Fnoc), 4.22(m 2H), 4. 17(bs, Mag o 0,2k 2. 74(m
OH, Asn-/3CH, NeuAc7- H3eq), 2.45-2.6 3@51“41 @r?%)ﬁcgil%g.d\ﬁ?%%s,

2. 01( eachVesic ofc¥ 3Gal BO>14G7T@dd |=2Min dNEUAC7- H3ax) G cNAc (3 1- -2Nan a 1, 4,
(c4)

Compound (C4) obtained was treated in the same manner as in
Reference Example 7 to remove Fmoc group to prepare an asparagine-
10 linked oligosaccharide. The obtained asparagine-linked

oligosaccharide was biotinated in the same manner as in Example 1.

3Man B 17 4GlcNAc B 1 4GIcNAc>Asn-Biotin
NeuAc a 2-3Gal B 1=-4GlcNAc B 1= 2Man a 1/

Example 30

15 Compound (C1-3) (1 mg, 0.44 /[mole) obtained in Example 26
and 1 mg of bovine serum albumin were dissolved in 50 [t1 of HEPES
buffer solution (50 mM, pH 5.0), and [3-galactosidase (product of
Seikagaku Corp., from Jack Beans, 5 (1, 100 mU) was added to the
solution. The resulting solution was allowed to stand at 37°C for

20 15 hours, and thereafter filtered with a membrane filter. The
filtrate was purified by HPLC [ODS column, 2.0 (diam.) X 25 cm;
eluent: 50 mM agqueous solution of ammonium acetate : acetonitrile =
82:18; flow rate 7.5 ml/min)], followed by concentration of the
solvent and freeze-drying. The residue was dissolved in 200 (L1 of

25 water and desalted by ODS-column chromatography (Cosmosil 75C,;-opn,



3Mari R1l- -4G cNAc(31- 4G cNAc--Asn-Fnmoc NeuAc a 2- -3Gl /31--4GL cNAc /3
1--2Man a 1 (C2) Conpound (C2) obtained was treated in the sane nmanner as
in Reference Exanple 7 to renpve Fnoc 4roup to prepare an aspar agi ne 25

| i nked ol i gosacchari de. The obtai ned asparagi ne-linked 72 oligosaccharide
was biotinated in the sane manner as in Exanple 1. GcNAc QI--2Man a I\ 6
Man 31-4GLcNAcQ 1-4GLlcNAc-Asn-Biotin 3 NeuAc a 2-3&Gl 0 1-'-4@ cNAc R

1 2VB0 3l REOTDLE Blted CORPOUNHGERYohi: 811 Bhond 4360l bl Alucehicai ned i

Exanple 27 a 1 ng of bovine serum al bum n were dissolved in 90 /11 of

HEPES bujfheris! f i QttbaQt M ePH Ahg 8N8l Ag. YF (O Qidi)eaf cHrgGsid! -/ 3-

gl ucosam dase (product of Sigma-Aldrich Corp., fromJack Beans) was added
to the soflaosti.on. The resulting solution was allowed to stand 10 at 37C for
24 hours, and thereafter filtered with a nenbrane filter. The filtrate was
purified ‘hyntPl40oMBRS p@,usnC,2HODEdi.am ) X 25 cm eluent: 50 nmM aqueous
sol ution of ammoni um acetate acetonitrile = 82:18; flowrate 7.5 m/mn],

f ol | oted Bys. orcentr al+dre,offmbhe, sol 8del@, aHd §reeze-Riog)ng? . dheid.esdidue was
15 dissolved in 200 [LI of water and desalted 135y ODS- col uim  chr omat ogr aphy
( Cosnosi 19758, , FepM, - aSBi(Ag, Wi h Judt-ér TTesk, 5-ddHseqiéntMasi4utilon with 25%
aqueous sol ution of acetonitrile), giving 0.9 Jlig of the desired Conpound
(C3). 1HNR(FooNkz, T 06! %CI&CMA 8192 5% 6”%3.815’[‘(161,'%&)'347.5&' Fnoc),

7.80(d, %Ijl,70{;]; 64.4:47?1%)’1lebg)ol(d4d,’302-|z_1|’.38(bm, 2H), 4.28(bd, 1H, Man4-H2),

4.17-4.25(m, 2H), 2.78-2.95(m, 2H, Asn- 3CH, NeuAc7-H3eq), 2.55-
10 2.70(m, 1H, Asn- 3CH), 2.16, 2.15, 2.14, 2.12(eachs, 12H, Acx4),

1.98(s, 3H, Ac), 1.89(dd, 1H, Ja=12.2, Jb=12.0, NeuAc7-H3ax).

NeuAc a 2==3Gal 8 1=-4G1cNAc B 1=-2Man @ Iy
6Man B 1=4G1cNAc 8 1= 4Gl cNAc=> Asn-Fmoc
Gleke B 1= Man o 17
(C5)

Compound (C5) obtained was treated in the same manner as in
Reference Example 7 to remove Fmoc group to prepare an asparagdine-
15 linked oligosaccharide. The obtained asparagine-linked

oligosaccharide was biotinated in the same manner as in Example 1.

NeuAc a 2-=3Gal B 1>-4G1cNAc B 1> 2Man @ Iy
6
3Maln B 1= 4G1cNAc B 174Gl cNAc>Asn-Biotin
GleNAc 8 1-=2Man @ 17

Example 31
Compound (C5) (1.0 mg, 0.48 /(mole) obtained in Example 30
20 and 1 mg of bovine serum albumin were dissolved in 50 41 of HEPES
buffer solution (50 mM, pH 5.0), and 4 11 (250 mU) of N-acetyl-f3-
glucosamidase {(product of Sigma-Aldrich Corp., from Jack Beans) was

added to the solution. The resulting solution was allowed to stand



.6, Fnoc), 7.53(dd, 2H, J=7.6, Fnoc), 5.21(s, 1H, Man4-Hl), 5.09(d, 1H,

.8, GlcNAcl-H1), 5.00(s, 1H, Man4'-H1), 4.87(s, 1H), 4.60-4.78(m 5H),
0-4.50(bm 2H), 4.34(s, 1H), 4.28(bs,.1H  Man4-H2), 4.20(dd, 1H Ja=3.0,

Jb=9.9), 2.80-2.95(m 2H, Asn-/3CH, 25 I\?euAc?- H3eq), 2.65-2.75(m 1H,

Asn-fCH), 2.16, 2.14, 2.12(eachs, Acx3), 1.98(s, 3H, Ac), 1.89(dd, 1H,

Ja=12.1, Jb=11.9, NeuAc7-H3ax). 73 Man a |ly 6 Man 31-4d cNACR 1-

4G CNAC- -ASB7FREDEL: NBUAG 36 2- 53 ndrdatted G ENAG &R 1 cr 2Bt rhrC3)

Compound (C3) obtained was treated in the sane manner as in Reference

Exanpl e #ii@erenive FRDErfOWRst upl EPSd &2 MrABPAOBYI AEurdnl, NEed (diam.)
ol i gosacchari de. The obtai ned asparagi ne-1inked 5 oligosacchari de was

biotinated 3% duhie c33BBt "BEN&IM AZubBuEXSHMRtE oh. of Mafinchitim 3WBBafe 1- ~4G cNAC
[3 1-4G cNAc- -Asn-Biotin NeuAc a 2- -3Gl R 1-4G 1 cNAc 131--2Man a | ~
Exanpl e 2@ e€onpouinik (<CBR:(8; 8f Iy té2 74hohke)miolit, aifnétlowed Byanpl e 28 and 1
nmg of bovine serum al bum n were dissolved in 50 91 of HEPES 10 buffer

sol ut bPon qoB@entfaptdrs . of) thansoBEYY an@2fgeefe girvanganriisi dasadeproziict of
Sigma-Aldrich Corp., fromJack Beans) was added to the solution. The

resul ti nglisepbuvednimadOaldlowddwabestai degalsed ¥ romE3 cledums, and t hereafter
filtered with a memhrane filter. The filtrate was purified by HPLC [ ODS

col urm, Fhgoparagraphys ($osgoshy TG PR sHa %ﬁ’é&gswgﬁ‘?ﬁtﬁ Yof ammoni um

acetate s%%%te&qlergt! Ielleut:ior810w:;vi2t9ﬁ J&%ngqﬁgggs 7s'o urgi/orlgI g ’aégtlclmol r‘h@/,

J=7
J=8
4.4

giving 0.6 g of the desired Compound (C6) .

10 'H NMR(400MHz, D,0, 30C, HOD=4.81)
0 8.01(d, 2H, J=7.6, Fmoc), 7.80(d, 2H, J=7.6, Fmoc), 7.60(dd, 2H,
J=7.6, Fmoc), 7.53(dd, 2H, J=7.6, Fmoc), 5.19(s, 1H, Man4d-H1),
5.09(d, 1H, J=9.2, GlcNAcl-H1), 5.02(s, 1H, Man4'-H-1), 4.85(s, 1H),
4.58-4.75(m, S5H), 4.38-4.48(m, 2H, Fmoc), 4.40(bd, J=2.4, 1H),

15 4.18-4.25(m, 2H), 4.15(m, 1H), 2.80-2.95(m, 2H, Asn- [3CH, NeuAc7-
H3eq), 2.65-2.75(m, 1H, Asn- BCH), 2.16, 2.13, 2.12(eachs, 9H,

Acx3), 1.98(s, 3H, Ac), 1.89(dd, 1H, Ja=12.2, Jb=12.0, NeuAc7-H3ax).

NeuAc @ 2=>3Gal B 14G1cNAc 8 1=2Man I
6
Man 8 1 4G1cNAc 8 1= 4Gl cNAc=>Asn-Fmoc

3
Man o 1/

(C6)
20 Compound (C6) obtained was treated in the same manner as in
Reference Example 7 to remove Fmoc group to prepare an asparagdine-
linked oligosaccharide. The obtained asparagine-linked

oligosaccharide was biotinated in the same manner as in Example 1.

NeuAc a 2 3Gal B 1=4G1cNAc 8 1=2Man a I

6
3Man B 1=4G1cNAc B 1=2-4G1cNAc=>Asn-Biotin

Man a 1/



concentration of the solvent and freeze-drying. The residue was dissolved
in 200 /11 of water and desalted by ODS-col um chronat ography (Cosnosi l
75C18-opn, washing with water first, 2077subsequent elution with 25% aqgueous
solution of acetonitrile), giving 0 6 /-g of the desired Corrpound (c44) 1H
NVR(400MHz, D20, 30 t, HOD=4.81) 6 8.00(d, 2H, J=7.2, Fnoc), 7.79(d, 2H,
J=7.2, Fnoc), 7.59(dd, 2H, 74 J=7.2, FnoC), 7.52(dd, 2H, J:7.2, Froc) ,
5.21(s, iE&amE@ 4341), 5.09(d, 1H, J=10.0, G cNAcl-H ), 4.60-4.75(m),
4.40-4.50(m 4.32(bd, 1H, J=2.3), 4.28(bs, 1H), 4.22(bdd, 1H, Ja=9.7,

32 8 ana- @%)npogngor@ef%rm R4 STy iAo NewAG TpsB00) 2 75(m 1H
5 Asn-(3CH), 2.14, 2.14, 2.12(eachs, Acx3), 1.98(s. 3H, Ac). 1.88(dd, 1H,

Ja=12. 1, a3g=12nd, oNHAG AeHZAXIm dBAmid Were 4Gk eNbeal 82-50 46lof HEPES
CNAC- - Asn- Fnoc  NeuAc a2--3Gal 131- 4GLcNAc 01- -2Man a 1/ (C4) Conpound

(C4) obt auiedrwasldtieat €doi MMt el Sameg, nandero asli (0. Reflebeénce Exanple 7 to
renove Fnoc group to prepare an asparagi ne 10 |inked oligosaccharide. The
obt ai hed magpas adpsre- (nrokedt of i Yavacdhdride e -bi Srpnalatk iBeanse wase
manner as in Exanple 1. Man01l- 4GlcNAc131--4G cNAc--Asn-Biotin NeuAc a 2-
3Gal /3 Rddgd) Eq. ‘Z{b? f@le—lQ%n TéelreS%rﬂﬁl &o3ptign O@\?p@&ﬁ&’"?@lt%)sr(al‘%g

0.44 [.nole)_ obtained nExa 6 and 1 ovine serum al bum n were
di ssol ve@Fi |)4 A 25 HEF’ES@IHﬁf Feé F‘Eﬁigﬁt@g@ rﬁ% H giegPranfg

) “ves 448 '&%afﬁ PR PTLE U 57° He T ReLr, RB-Sol O SN Bea?romi%ﬁ%w'wsigﬁd
at 37°C f>9r2§0 m]ISetfuleJI';éf ?dﬁ(xtlmt Q?I{lg&‘ist es!’olfultlltogrc?fI éMnu%orlluum ace aat[_]éa .fl Iter. The
10 acetonitrile = 80:20; flow rate 7.5 ml/min], followed by
concentration of the solvent and freeze-drying. The residue was
dissolved in 200 /1 of water and desalted by ODS-column
chromatography (Cosmosil 75C,,-opn, washing with water first,
subsequent elution with 25% aqueous solution of acetonitrile),
15 giving 0.5 itg of the desired Compound (C7).
'H NMR (400MHz, D,0, 30°C, HOD=4.81)
0 8.01(d, 2H, J=7.6, Fmoc), 7.81(d, 2H, J=7.6, Fmoc), 7.60(dd, 2H,
J=7.2, Fmoc), 7.53(dd, 2H, J=7.6, Fmoc), 5.09(d, 1H, J=9.2,
GlcNAcl-H1), 5.01(s, 1H, Mand4'-H-1), 4.84(s, 1H), 4.55-4.70(m, 5H),
20 4.44(t, 1H, J=6.0, Fmoc), 4.30-4.38(bs, 1H), 4.15-4.25(m, 2H),
4.17(s, 1H), 2.80-2.95(m, 2H, Asn- BCH, NeuAc7-H3eq), 2.55-2.70 (m,
1H, Asn-f3CH), 2.16, 2.13, 2.12(eachs, Acx3), 1.98(s, 3H, Ac)

1.89(dd, 1H, Ja=12.2, Jb=12.3, NeuAc7-H3ax).

NeuAc @ 2-3Gal B 1=-4GlcNAc B 1 2Man & IN
6 .
Man 8 1= 4G1cNAc 8 174Gl cNAc—> Asn-Fmoc
25 (C7)

Compound (C7) obtained was treated in the same manner as in

Reference Example 7 to remove Fmoc group to prepare an asparagine-



filtrate was purified by HPLC [ODS colum, 2.0 (diam) X 25 cm eluent: 50

nmM aqueous sol ution of anmonium acetate : acetonitrile = 82:18; flow rate
7.5 mM/mn], followed by concentration the solvent and freeze-drying.
The residue was dissolved in 200 Il of 25 water and desalted by ODS-col um

chromat ography (Cosnosil 75C18-opn, 75 washing with water first, subsequent
elution with 25% aqueous solution of acetonitrile), giving 0.3 /Lg of the

desired qu%nghg?&@cch'a*r%( ARQMdg JPRAa %a@a&@@zﬂl a5 6 8.01(d, 2H,
J=7.2, Fnoc), 7.81(d, 2H, J=7.2, Fnoc), 7.60(dd, 2H, =7.2, Fnoc), 7.53(dd,

2H, J=7.2%1i58B8¢cher i Sraslbhotbﬁ{&'édlhn tBe OHrtb mJaHneQ—Qs 61n Glehped- Il) ,
5.02(s, 1H, Man4'-H 1), 4.55- 4.70(m, 4.44(1H, Fnoc), 4.30-4.38(bm 2H)
4.28(bd, in, Man4-H2), 4.17-4.25(m 2H), 2.78-2.95(m 2H, Asn-(3CH,

NeuAc7- N . 70, H (3CH), 2.16, 2.15, 2.14, 2.12(eachs,
12H, Acmﬁkd%gggﬁéﬂgé;“%@ 51 83@@81 1H, Ja=12.2, Jb=12.0, NeuAc7- H3ax).
NeuAc a 2-- 3Gal 0 1--4GlL cNAc O 1--2|VanMan[1'1->8lG|}\MAgB 1==4GlcNAc=Asn-Biotin

1- 4GLlcNAc(31- 4GLcNAc-Asn-Fnoc G M ,3 |- Nan a 1/ (C5) Conpound (C5)
obtai ned was treated in the same manner as in Reference Exanple 7 to renove
Froc groyp F"P Ergyare an asparagi ne 15 |linked oligosaccharide. The obtained
aspar agi ne-1inke ol i gosaccharide was biotinated in the same manner as in

Exanple 1. Ne 1./ Man (31-4GLlcNAc
0 1-4G M- Asnl"b%% tﬁf%tlo&'s%% aséa}agl_rgél\:’mgilcﬁgp‘ﬁ QidiatBn 16\) &

2,3)oligosaccharide wherein the amino group of the asparagine was
protected with Fmoc group
Using sialic acid transferase, CMP-sialic acid was

10 transferred to the asparagine-linked asialooligosaccharide
(Compound 2) which was obtained in Reference Example 45 and wherein
the amino group of the asparagine was protected with Fmoc group.

The sialic acid transferase used was (2,3-transferase which
was commercially available and derived from a rat recombinant.

15 Compound 2 (1.7 mg, 0.75 /mole) obtained in Reference
Example 45 was dissolved in 50 mM of cacodylic acid buffer (5.0 in
pH, 85 11), and bovine serum albumin (BSA, 1 mg) was then added to
the solution. To the mixture were added CMP-sialic acid (4.8 mg,
7.5 Umoles) and alkanline phosphatase (1 (1, 75 units), and the

20 resulting mixture was stirred uniformly. Finally, &2,3-

sialyltransferase (product of CALBIOCHEM, 75 11, 34 mU) was added

to the mixture, and the resulting mixture was allowed to stand at
37°C for 3.5 hours. The reaction was terminated upon the
disappearance of the starting material while monitoring the

25 reaction by HPLC, and the reaction mixture was filtered with a
membrane filter. The filtrate was concentrated to reduce the

quantity thereof and thereafter purified by HPLC fractionating



Exanmpl e 31 Conpound (C5) (1.0 ng, 0.48 /.nole) obtained in Exanple 30 20
and 1 ng of bovine serumal bumin were dissolved in 50 /L1 of HEPES buffer
solution (50 MM pH 5.0), and 4 /L1 (250, mJ) of N-acetyl-13- glucosam dase
(product of Sigma-Aldrich Corp., fromJack Beans) was added to the
solution. The resulting solution was allowed to stand 76 at 37'C for 22
hours, and thereafter filtered with a nenbrane filter. The fiItrate was

puri fied Ry FRL GO GORYBNopE,; & (BB A, 20 22 £49 nﬁJ URRY 25 Sy M AgLeous

sol ution of armmoni um acetate acetonitrile = 82:18; flowrate 7.5 m /nin],

f ol | owed Huf fercencg gy, at7i. 6Nmdfmihe s@keéeDenaiik fznaeaa) dr yoompouthe (¢ Es) due
was dissolved in 200 /L1 of water and desalted by ODS-col um

chr omat ograapbp té Gosdress lan7608atopR 5 weshicag latdr .wallee firacstion sabsequent
elution with 25% aqueous solution of acetonitrile), giving 0.6 /Lg of the
desired @mﬁpsghed((§§SamyeﬂkanﬁﬁinﬁﬁﬂﬁﬂﬁriﬁéO gBOng, HADmy g6y .8%8.04(d, 2H,
J=7.6, Fnoc), 78wd,2H J=7.6, Fnoc), 7fmgm 2H, J=7.6, Fnoc), 7.53(dd,
oH, J57. €ombpBRY, (GTA)g( sThqliﬂM&vﬁﬁ&ami 91?10 €dOWiH, J=9.2, GLcNAC1-Hl),
5.02(s, 1H, Man4' -H 1), 4. 85%2 4.58-4.75(m 5H), 4.38-4.48(m 2H,
Fnoc), 4. BOYNRI(409iz4 D) 30 &10?8448%!3(m 2H) 4. 15(rn 1H) 2.80-2.95(m
2H, Asn-(

2, 12(each é%l?’\!e%%é) ng §m°§ 369({31 é&( dd; 713—1 O;ggfiz 3 5%@%
Neusc K400, MM 9 iZ‘?‘?lz*‘?’ LT“‘@?“?%GQ-% (@Y o c%?%éf’i{ ned

was treatse@oig, t {ig, SAEE gTBANEEAES. H1), Rebg(&ence:, Exanet ey 71 )t,0 4 @8Q%e Hppc
group to prepare an asparagi ne-
10 4.58-4.72(m, 5H), 4.54(d, 1H, J=8.0), 4.38-4.48(m, 2H), 4.34 (bs,
1H), 4.28(bs, 1H), 4.15-4.25(m, 2H), 2.80-2.86(dd, 1H, Ja=4.4,
Jb=12.4, NeuAc7-H3eqg), 2.73-2.83(m, dd, 3H, Ja=4.4, Jb=12.4, Asn-f3
CH, NeuAc7-H3eq), 2.60-2.72(m, 1H, Asn-[3CH), 2.16, 2.15, 2.14,
2.12(each s, Ac x5), 1.98(s, 3H, Ac), 1.89(dd, 1H, Ja=12.4, Jb=12.0,

15 NeuAc7-H3ax), 1.81(dd, 1H, Ja=12.4, Jb=12.0, NeuAc7-H3ax).

NeuAc a2 6Gal B 1-4G1cNAc B 1=2Man a Iy
bMan B 174Gl cNAc B 1= 4Gl cNAc>Asn-Fmoc
Neuke a2 36al § 1= 461KAc § 1= Man a1
(C7a)

Compound (C7A) obtained was treated in the same manner as in
Reference Example 7 to remove Fmoc group to prepare an asparagine-
linked oligosaccharide. The obtained asparagine-linked

20 oligosaccharide was biotinated in the same manner as in Example 1.

NeuAc e 2= 6Gal § 1==4G1cNAc 8 1= 2Man @ Iy
6
3Man B 1= 4GlcNAc B 1= 4Gl cNAc>Asn-Biotin
Neuhc @ 9+ 3Gal 8 1=4G1cNAc 8 1= 9Man @ 1”7



| i nked ol i gosacchari de. The obtai ned asparagi ne-linked oligosaccharide was
biotinated in the same manner as in Exanple 1. NeuAc a 2- -3Gal i 31-
-4GLcN. Ac /3 I--Nan a 1y 3Man i31--4G cNAc(31- -4G cNAc--Asn-Biotin Mn a
1~ 77 Exanple 32 Conmpound (C6) (1.0 nmg, 0.53 Il nole) obtained in Exanple
31 and 1 ng of bovine serum al bum n were dissolved in 50 91 of HEPES
buffer solution (50 MM pH 5.0), and 10 /L1 (0.9 U) of a 5 mannosi dase
(product @gfmphgnpg Al drich Corp., from Jack Beans) was added to the
solution. The resulting solution was allowed to stand at 37C for 20 hours,

and thereafter griebhesefomidh agpaeadiade irikelit @5 sidhe &bl iy atve was purified
by HPLC [ODS colum, 2.0 (diam) X 25 cm eluent: 50 mM aqueous sol ution of

amoni um2aéebai goddrdeetidri vheteir the: 20ind | pwuratod Thé adpgaraginef ehkkowed by
concentration of the solvent and freeze-drying. The residue was dissolved
in 200 ulprotenbe@rvwidid Faesagrewb by ODS-col umm chromat ogr aphy ( Cosnosi |
75C18-opn, washing with water first, subsequent elution wth 25% aqueous
sol ut Pon of acd€dnpt Fizk)c ar3dgtyamgferaseri gMBfS%Qﬂere%ilFieHa@onpound (C7).
"H NMR(400MHz, D20, 30C, HOD=4.81) b_8.01(d, 2H, J=7.6, Fnoc), ,7.81(d, 2H,
3=7.6, Figersioreed de@ the asparaginerfdpked sopgsiglogiiggsacalaridsc) 5. 09(d,

b 20 deamppinayey hies it eaiitegt ) g fh e R MY ned SR 180T
aon | 3crt ey a0 ol B £ ABfiriing N fegeitthn, &8 ploliunt

i{i:lz- 2, Jb=12.3, DEUACS JHILrahEHAG R Tuead@ &3, 4:crdiEktNEE hier 2MaN a

10 was commercially available and derived from a rat recombinant.
Compound 6 (1.2 mg, 0.53 /mole) obtained in Reference
Example 45 was dissolved in 50 mM of cacodylic acid buffer (5.0 in
pH, 60 /1), and bovine serum albumin (BSA, 1 mg) was then added to
the solution. To the mixture were added CMP-sialic acid (3.4 mg,
15 5.3 Umoles) and alkanline phosphatase (1 (1, 75 units), and the
resulting mixture was stirred uniformly. Finally, @2,3-
sialyltransferase (product of CALBIOCHEM, 52.9 /1, 24 mU) was
added to the mixture, and the resulting mixture was allowed to
stand at 37°C for 3 hours. The reaction was terminated upon the
20 disappearance of the starting material while monitoring the
reaction by HPLC, and the reaction mixture was filtered with a
membrane filter. The filtrate was concentrated to reduce the
quantity thereof and thereafter purified by HPLC fractionating
column (YMC-Pack R&D ODS, D-ODS-5-A, 20 X 250 mm, AN/25 mM ACONH,
25 buffer = 18/82, 7.5 ml/min., wave length: 274 nm). Compound (C7B)
was obtained as an eluate 23 minutes later. The fraction was
collected, desalted and freeze-dried, giving 1.1 mg (81.2%) of

Compound (C7B). The NMR data is given below.



Man O 1--43 cNAc [3 1--4d cNAc--Asn-Fnmoc 25 (C7) Conpound (C7) obtained
was treated in the sane manner as in Reference Exanple 7 to renove Fnoc
group to prepare an asparagine 78 linked oligosaccharide. The obtai ned
asparagi ne-1inked oligosaccharide was biotinated in the same manner as in
Exanmple 1. NeuAc a 2- -3Ga 1 3 1--4d cNAc (3 1- -2Man a Man R 1--4G cNAc
(3 1--4GlcNAc--Asn-Biotin 5 Exanple 33 Preparation of asparagine-Iinked

di si al o( a2 (&OM%zs)Blo' ggg@cc%bLge yherein the anmno group of the
asparagi ne was protect ted wth Fnoc group Using sialic acid transferase,

CWP-si al i g acjdvasu, 19-1 r@nshees et I {de 285 paLags Nemddcnked. 59 (aa, 2w,
asi al ool i gosacchari de (Compound 2) which was obtained in Reference Exarrpl e

45 and wier7eibn Fihec)annéldgddéupiof d=lle 6aspaoalgi rte 2dds, pridt eddtrald H)t, h Fnoc
group. The sialic acid transferase used was a2, 3-transferase which was
conmer ci &@- Iw(évalmablﬁeloaﬁd deeNA@d Hlp b a0 &8, rlidGoMbinaant -1)15 4C8Apeund 2
(1.7 nog, 75 /-nole) obtained in Reference Exanple 45 was di ssolved in 50

mvi of%aéé’dyl febacd & Ay f aH) (5405%%1 pH; 857 /601) 4-3dAd4 bdVvithe 28%rum al bumi n
(B 1 ng) was then added. t t he sol ution m xture were added

T
- si al i%33dbPar (¥ ﬁgz”?s 1) oldedy- én%is‘aﬂ‘k?.’rr‘illt)l'n@ %o%ﬁ?a‘tdé?selﬁl LI, 75
t 0 | d |1 2 3-
ORI L ﬁ%ﬁuﬁkgg?m&%’w&-%ﬁ .85 o1 M tadaed (o7t he
t th | t Cf 3.5
LnoﬁrgreTHZ’nﬂéaéfl %éht ereﬁAﬁagggegﬁ t%e%?%gppe% nq& 2 &{)He gilgrtl ng
mat er' al bl € Mo B9 KBS 1680%5 0N ABLCa . 8BGLS Ney, CaGLE BN, M Xt Ur e

was filtered with a
10 Jb=12.4, NeuAc7-H3ax), 1.80(dd, 1H, Ja=12.4, Jb=12.4, NeuAc7-H3ax).

NeuAc @ 2>-3Gal B 1-4G1cNAc B 1-=2Man a I
6Man B 1>4GIcNAc B 174Gl cNAc>Asn-Fmoc
NeuAc a 2->6Gal B 1--4GIcNAc 8 1=2Man « 1’(3
(C7B)

Compound (C7B) obtained was treated in the same manner as in

Reference Example 7 to remove Fmoc group to prepare an asparagine-
linked oligosaccharide. The obtained asparagine-linked

15 oligosaccharide was biotinated in the same manner as in Example 1.

NeuAc a 2-=3Gal B8 1=-4G1cNAc B 1-=2Man @ I

6

%Man B 17 4G1cNAc B 1= 4Gl cNAc>Asn-Biotin
NeuAc a 2-=6Gal B 1=4GlcNAc 8 1-2Man a I/l

Examples 35 to 52
Each of the asparagine-linked Fmoc-oligosaccharides prepared
in Reference Examples 2, 8 to 10, 12, 14, 17, 45 and Examples 26 to
20 32 was dissolved, in an amount of 2 nmoles, in about 10 ml of Tris
hydrochloric acid buffer. To the solution were added 200 nmoles of
GDP-fucose and 0.5 mU of Fucosyltransferase V (human recombinant),

and the mixture was allowed to stand at 37°C for about 2 hours for



menbrane filter. The filtrate was concentrated to reduce the quantity
thereof and thereafter purified by HPLC fractionating 79 colum (YMC Pack
R&D ODS, D-ODS-5-A, 20 X 250 mm AN 25 AcONH4  buffer = 18/82, 7.5
m/mn., wave length: 274 nn). Conpound (C7A) was obtained as an eluate 25
mnutes later. The fraction was collected, desalted and freeze-dri ed,
giving 1.3 ng (67.8% of 5 Conpound (C7A) . The NVR data is given below. 'H

NVR(400Mizq cP28n . 3@4e HELXdi Sl ni&t8rO0Gsh &Hutdd’weh P& of- 49€ Hap e
J=7.2, Fnoc), 7.60(dd, 2H, J=7.2, Fnoc), 7.52(dd, 2H, J=7.2, Fnoc), b.21(s,
1H, Mand+dier abd OHdheaktlder Js@ofocteicNACapil)lary. @3estrdphoMid -(fudpd
4.86(s, 1H), 10 4.58-4.72(m 5H), 4.54(d, 1H, J=8.0), 4.38-4.48(m 2H),

4. 34(bs, silka da@B(lesy, 1), met. 115 .4. BH( op, HYEfed.:80r2s86¢hke, 116, 3] andpH,
Jb=12. 4, NeuAc7-H3eq), 2.73-2.83(m dd, 3H, Ja=4.4, Jb=12.4, Asn-(3 CH,
NeuAc7- H38q) mM2heotane7 3pifonate AAPPI3€H) vobtame 27, kN, Remm., 257 Ci2@édch s, Ac
x5), 1.98(s, 3H, Ac), 1.89(dd, 1H, Ja=12.4, Jb=12.0, 15 NeuAc7- H3ax),

1. 81( 8d, ™, f9r-aeparatignl poEbNEFAGT- pERRYadingedAkgd o bgasacgharide

| --4G cNAC, 31--2Man a Ix 6 Mar/3 1- -4G cNAc 01- -4G cNAc--Asn-Fnbc NeuAc a
2-. 3Gal gEFIY2EH(Q GREARNIDIOMIGPSE | X (C7TA)  Conpound (C7A) obt ai ned was

treated in the_sane nner as_in .Reference anpl e .7 t.a renoyve Fnoc group
o pr epar @ an ALRaPRBTHEY ALRREASHT (oMkenar  Gas < B ORE ot Re =t L Ve

aspar agi nel i pked. £ 0k aosacehard de was; hioldnated | r@}t‘f«‘ as in
Exanpl e 1. S Nguic % é\/\/% 1--4d cl{ch (g%l-l\ﬁn a &‘\ GF/gérll e S’Zg%cgﬁggfél
-43 cNAGHRNgBb& I¢d p3epare an asparagine-linked oligosaccharide. The

10 obtained asparagine-linked oligosaccharide was biotinated in the

same manner as in Example 1. The obtained biotinated asparagine-

linked oligosaccharides are shown below.

Example 35
Fuc @ IN
NeuAc a2—>6Gal B 1->4G12NAC B 1> 2Man a IN
6Man B 14GIcNAc B 174Gl cNAc=>Asn-Biotin
Gal B 1--4GIcNAC B 1= 2Man o 1”7
Pz
Fucal
15
Fue a IN
NeuAc a 2->6Gal 3 1‘>4G12NAC B 1>2Man a I\
6A\/Iam B 1= 4G1cNAc B 1=-4Gl1cNAc>Asn-Biotin

Gal B 1=4G1cNAc B 1-=2Man a 17

NeuAc a 2->6Gal B 1=-4GlcNAc B 1=2Man @ I
b
Man B |- 4GIcNAc 8 1 4GIcNAc=Asn-Biotin
Gal B 1--4G1cNAc 8 1-=2Man @ 17
/3
Fucal

Example 36



NeuAc a 2-3CGal 131-4G cNAc |3 1-2Nan a | 80 Exanple 34 Preparation of
aspar agi ne-1inked disialo(a2,3)(a 2,6)oligosaccharide wherein the am no
group of the asparagine was protected gth Fnoc group 5 Using sialic acid
transferase, CWMP-sialic acid was transterred to the asparagine-|inked
nonosi al ool i gosacchari de (Conpound 6) which was obtained in Reference
Exanpl e 45 and wher ei n the am no group of the asparagine was protected with
Froc group. The si aI CI d transferase used was a2, 3-transferase which 10
was comercially avalﬁ a roe and derived froma rat reconbinant. Conpound 6
(1.2 mg, 0.53 [L (mBey46biNai mee 2l oRQf ference Exanpl e 45 was di ssolved in 50

nmv of cacodylic acid buffer (5.0 in n m al bum n
(BSA, 1 ng) was then added to the sols E{‘Jf”l o~ 4#%@3}‘?3 rﬁ"(ﬁa% g\i}éﬁé&{é’ﬂded
CWP- si al iNéuP&QJJZd»G(&]Alﬁﬁgﬁl,Glclxlﬁc@l—QZMdmm(eS) and al kanl i ne phosphatase (1 [L1,
75 units), and the resyting mixture was stirred uniformy. Finally, a2, 3-
sialyltransf erase (pr®Huct of CALBIOCHEM 52.9 /11, 24 mJ) was added to
the m xture, and the resulting m xture was allowed to stand at 37C for 3

hours. The reaction F\Ma@]\terrri nat ed upon the 20 di sappearance of the starting
material while nonitorin®@the reaction by HPLC, and the reaction m xture

was filtered withiasl anel TitMangr!\ The filtrate was concentrated to
reduce the quantity thereof and ther éﬁjntbelumgm\fclgq&mc\lﬁg’.l.@s{ Bagt] onating
colum (YMC-Pack R& ODS, D- ODS-5 nm 25 mM AcONH4 25 buffer
= 18/ 82, N?U“E%Tﬁfiahﬁl"vﬁ@/\qféhgﬁwmﬂ{ ri n) Corrpound (C7B) was obtained as

an eluate 23 mnutes later. The fraction was coll ected, desalted and
freeze-dried, giving 1.1 ng (81.2% of Conpound (C7B). The NVWVR data is
gi ven bel ow.

Gal B 1-4G1cNAc B 12Man @ IN
6Man B 174Gl cNAc B 1= 4Gl cNAc>Asn-Biotin
NeuAc a 2> 6Gal 8 1-=4G1cNAc B 1->2Man « 1’(3
Fuca1/3

Example 37

Fuc a Iy
3
Gal B 17 4G1cNAc B 1= 2Man « N
6Man B 1> 4G1cNAc B 174Gl cNAc>Asn-Biotin
al B 1-=4G1cNAc 8 1= Man & 17
/3
Fucal

Fuc a I
Gal B 1->4G1§NAC B 17 2Man a I
6Man B 17 4G1cNAc B 17 4G1cNAc>Asn-Biotin
Gal B 1--4G1cNAc B 1-=2Man 1”7



81 'H NVR(400MHz, D20, 30'C, HOD=4.81) S 8.00(d, 2H, J=7.6, Fnoc), 7.79(d,
2H, J=7.6, Fnoc), 7.59(dd, 2H, J=7.6, Fnoc), 7.51(dd, 2H, J=7.6, Fnoc),
5.21(s, 1H, Man4-Hl), 5.08(d, 1H, leosg, GLcNAc1- H1), 5.00(s, 1H,
Mand' -H 1), 4.84(s, 5 1H), 4.60-4.72(m 5H), 4.52(d, 1H J=7.6),
4.35-4.45(m 2H), 4.33(bs, 1H), 4.27(bs, 1H), 4.15-4.25(m 2H),
2.80-2.86(dd, 1H, Ja=4.8, Jb=12.4, NeuAc7-H3eq), 2.73-2.83(bs, dd, 3H,
Ja=4.8, @bA1Z %|cNAsRHIT3bH ¢ INeUACT7- H3eq), 2.60-2.72(m 1H, Asn-(3CH), 2.15,

2.12, 2.10(each s, Ac x5), 1.9 3 Y1l H. Ja=12.4, 10
Jb=12. 4, NeuAc7- H3ax), 1.80( ,M“?H ghalé@%.ﬁi, Eﬁ(ﬁg\(f‘zi%f}%"d £ H3ax). NeuAc a
2--3Gl Rl B12@E6eNACS -8 2ancdiven a 1v 63 Man/ 3 |--4Gd cNAc/ 3 '

1--4d CNAC’?E& c NeuAc a 2- -6Gl R 1- 4GIcNAc R 1-Nan a | (C7 B)
Compound (C obtained was treated in the sane manner as in Reference
Exanple 7 to renobve Fnoc group to prepare an asparagi ne- |inked

ol i gosacchari de. The obtai ned asparagi ne-1inked 15 ol i gosacchari de was
biotinated in the sane manner as in Exanple 1. NeuAc a 2--3Gl R 1--4d cNAc
j3 1--2Man a 1\ 6Man R 1-- 4G 1 cNAc R 1--43 cNAc--Asn-Bi ot iii 3 NeuAc
a 2--6G&@1 /3 1--4dcNAc (3 1--Nan a 1 Exanples 35 to 52 Each of the

aspar agi g&’l i riléegs Frnoc- ol i gosacchari des prepared in Reference Exanples 2, 8
to 10, 12*%f%*°17° 45 and Exanples 26 to 20 32 was dissolved, in an anount
of 2 gnoles, in about 10 nl of Tris hydrochloric acid buffer. To the
solution were added 200 nnol es of GDP-fucose and 0.5 nUJ of

Fucosyl trandfe¥ bse V (human reconbinant), and the mixture was allowed to

stand at @76 Lok, AROMI-2yhouLs T or

6
3Man B 17 4GIcNAc B 174Gl cNAc=Asn-Biotin
GleNAc B 1-=2Man a 17

Example 39

GleNAc B 1==2Man a 1N
6
?Man B 1>4GlcNAc B 1> 4GlcNAc~>Asn-Biotin
Gal B 1161 ghAc § 1-=2Man e

Fucal/
10

Example 40

Fue a I
Gal B 1->4G12NAC B 1= 2Man a I
6Man B 17 4GlcNAc B 174Gl cNAc=>Asn-Biotin
Van o *

15



82 reaction. The reaction m xture was diluted with 20 m of ultrapure

wat er and thereafter subjected to capillary el ectrophoresis (fused silica
capillary, 50 nmi.d., 60 cm buffer: Tgds-borate, 8.3 in pH, 100 nM

hept ane sul fonate, applied voltage 27 kV, tenp. 25C, 214 5 nm for
separation to obtain an asparagi ne-linked oligosaccharide derivative
contai ni ng fucose. The obtai ned asparagi ne-linked oligosaccharide derivative
was treatg@dmbiet i sane manner as in Reference Exanple 7 to renove Fnoc
group to prepare an asparagi ne-linked oligosaccharide. The 10 obt ai ned
aspar agi ne-1inked ol igosaccharide was biotinated in the sanme manner as in
Exanpl e 1. The obtai ned @ﬁotinated asparagi ne- linked oligosaccharides are
shown bel ow. Exanpl e 35 @™ X 3 NeuAc a 2- -6Gal (3 1- -4GcNAc /3

1-2Man a | X 6 Man f3 1--4GlcN§ManI% 13> 4G16¥EE VD~ 4 Aas=BEeBionin 3 Gal R |-
-4G cNAc R 1- - 1 He @°1/ 15 Fuc a 1\ 3 NeuAc a 2--6&l R 1- -4G1
cNAc R 1-G-3b§/éﬁ4§ e 1= 3BAR 1- 4G NER 1. - 4G OAc- - Asn-Biotin Gal R

| --4GlcNAc RidgVan a 1/ NeuAc a2- -6Gal (3 1-4GLcNAc/3 I--2Man a 1v

5 Example 42

Fuc a I
3
Gal B 174Gl cNAc B 17 2Man o I
b
Man B 1 4GlcNAc B 1> 4GlcNAc>Asn-Biotin

Example 43

3Man B 17 4G1cNAc B 124Gl cNAc=>Asn-Biotin
Gal B 1-=4G1cNAc 8 1-Man @ 17
/3
Fucal

10

Example 44

Fuc a Iy
NeuAc a 2> 3Gal 1->4G1(3:NAC B 17 2Man @ IN
6Man B 12 4GlcNAc B 174Gl cNAc>Asn-Biotin
NeuAc a 2= 3Gal B 1-~4GIcNAc § I=2Man o 17
Fucal’(3

Fuc @ Iy
NeuAc a 2= 3Gal B 1‘>4G12NAC Bl=2Mana
bMan B 17 4GlcNAc B P=4GlcNAc>Asn-Biotin
NeuAc a2 3Gal 8 1--4G1lcNAc B8 1=2Man a 1’(3



6 Mang 1-43d OAc i3 1-4F QAc--Asn-Biotin 3 Gl (3 1--4dcNAc R1- Nan a 1 3
Fuc a | Exanple 36 83 Fuc a 3 Gl 01--4G3 cNAc 0 1--2Man a 1\ 6Man R
1--4GL cNAc (3 1--4GL cNAc--.Asn-Biotinge3 NcuAc a 2-- 6Gal 01--43 cNAc Q
1--2Man a1 3 Fuc a 1 Fucal,*, 3 @Gl R 1--4GcN Ac R 1--2Man a 1ly
Man01--4GlcN. Ac p 1--4G cNAc--.Asn-Biotin NeuAc a 2-- 6Gal B 1-43 cN. Ac B
1--2Man a 1 Gal 1--4G cNAc R 1--2Man a I\ 6 Man

(31- - 4G NUECOT- SUEP ERAEL NANE T BB NeuAc a 2--6Gal (31-4G cNAc p

6
1--2Man a 1 Fuc a V Exanple 37 5 FUC%I@an:B 13~4G1cNAc 8 1= 4G1cNAc=>Asn-Biotin
Neuhc a2 36al B I=461cNAc § F2Nan o 7
Fucal/

Example 45
Fuc @ I

3
NeuAc a 2= 3Gal B 1=4G1cNAc 8 P2Man « 1\
6
3Man B 1> 4GlcNAc B = 4GlcNAc>Asn-Biotin
Gal B 1--4G1cNAC 8 b=Man & 177
/3
Fuc a1

Fuc a I
NeuAc a2->3Gal 8 1->4G1(3;NAC B 1>=2Man a I\
6Man B 1> 4GlcNAc B 1= 4GlcNAc>Asn-Biotin
Gal B - 4G1cNAC B = Nan & V7

NeuAc @ 2-=3Gal B 1=-4GlcNAc B 1==2Man & I\
6
Man 8 I7=4G1cNAc B 1= 4Gl cNAc>Asn-Biotin
Gal B 1--4G1cNAc 8 1 Man & 1”7
/3
Fuc a1

Example 46
Fue a Iy
Gal B 1->4G12NAC B 17 2Man a 1N
6Man B 17 4GlcNAc B [=-4GlcNAc>Asn-Biotin
Newke - 36al § 1= 4G1cNAc 8 1= Man o 17
FucozI/3



Gal
Gal
1--2Man a 1\ 6Man 0 1- 4G |
R 1--2Man a V 84 @l
| --4G cNACO1--4GlcNAc--Asn-Biotin
Exanple 38 5 Fuc a 1\ 3 &l
1-4d cNAc 01-4Gl cNAG-gAsSh-B i
G cNAc 0 1--2Man a ly 6
1- 4G cNAc 0 1--2thﬁé*1461<ﬁé‘é:ﬁér’iwwlx

13 1--43 cNAc R 1--2MBNn a |, ,,,
cNAc O1--
Gal

ot

NeuAc a 2= 36al B 1==4G1cNAc 8 I=Man o 17

Gal B 1 4G1cNAc B 17=2Man a I

B 1--4GlcN.Ac p 1--Nan a 1 3 Fuc a I/ Fucal,,,,
45 1 cNAc-Asn-Biotin
0 1-4G cNAc 0 1--2Man a I\ 6Manj 3

6ManB 1--4d cNAc(31--4d cNAc--Asn-Biotin

3 Gl (3 1-4GL cN. Ac p

Gal 0 1--4GlcNAc

131-4G cNAc (31--2Mvan a 1/3 Fuc a 1/

0 1-4G cNAc 01--2Man a |y 6 Man 01-4GL
in GcNAc O
n 31--4d cNAc(31--4d cNAc-Asn-Riot in

|--2Nan a | Exanple 39

3 Gal (3

3Man B 17 4G1cNAc B 1= 4GlcNAc>Asn-Biotin

6
3Man B 17 4G1cNAc B I 4G1cNAc>Asn-Biotin

NeuAc a 2= 3Gal B 1—>4G1§NAC B I=-2Man « 1/
Fuc o 1/

Example 47

GlcNAc B 1= 2Man a Iy

NeuAc a 2> 3Gal B8 l—>4G1§NAC B 1=2Man « 1/
Fuc a l/

Example 48

Man a Iy

Neuke a2 3al § 1= 4Gl cNAc B 1= 2Nan @ 1
Fuc a 1/

10 Example 49

NeuAc a 2-~3Gal B l—>4G1§NAc B1Mana 1
Fuc a 1/

6
Man 8 1=-4G1cNAc B 1= 4GlcNAc>Asn-Biotin

6
3Man B 1> 4G1cNAc 8 174Gl cNAc>Asn-Biotin

3Man B 1=4G1cNAc B 1= 4Gl cNAc=>Asn-Biotin



10 Exanmple 40 Fucal,,, Gl (3 1-4GcNAc 0 1--211an a 1\ fi Man

(31-4d cNACR 1-4Glc6Ac--Asn-Biotin Man a 1/ 15 85 Exanple 41 Man al\ 6
Mang 1--4GLlcNAc 31-4GlcNAc-Asa-Biotin gal 13 1--4GcNAc (3 1--2Man a 1 3
Fuc alx 5 Exanple 42 Fuc a IX3 Gl R 1- -4GL cNAc 0 1--2Man a |y 6Man R
1--4GL cNAc 13 1--4Gl1 cNAc--Asn-Biotin Exanple 43 3Man0O 1--4GlcNAc (3
1--4GIlcNAc--Asn-Biotin Gal R 1--4G 1cNAc R 1--Nan a I x 3 Fucalx 10 Exanple

44 Fucal )gx%mple 50

Fuc a 1\

3
NeuAc a2->3Gal B 1==4GlcNAc B 17 2Man a Iy
6
Man 8 17~4GlcNAc 8 1=-4GlcNAc=>Asn-Biotin
GlcNAc B 1==2Man « l/

Example 51
Fuc a Iy
NeuAc a 2> 3Gal 8 l->4G1§NAc B 1==2Man @ I\
6Man B 1=-4G1cNAc B 1= 4Gl cNAc=>Asn-Biotin
Man « 1’(3

Example 52

Fuc a Iy
3
NeuAc @ 2-3Gal B 1=-4GlcNAc B 1==2Man @ I\
6
Man B8 174Gl cNAc 8 174Gl cNAc=Asn-Biotin

Example 53
Asparagine-linked disialooligosaccharide (Compound
10 24) (undecasaccharide, 1.4 mg, 0.60 mmol) was dissolved in 70 ml of
purified water, and 70 mL of acetone and NaHCO;(0.76 mg, 9 mmoles)
were added thereto and stirred at room temperature. Fluorescein
isothiocyanate (FITC, 0.95 mg, 2.4 mmoles, product of Aldrich
Corp.) was added to the solution and the mixture was stirred for
15 about 2 hours. After 2 hours, the completion of the reaction was
confirmed by TLC, acetone was removed at a reduced pressure and the
remaining aqueous solution was purified by gel filtration column
chromatography {(Sephadex G-25, H,0) to collect desired fraction.

The fraction was concentrated and purified by HPLC (YMC-pack ODS=AM,



NeuAc a 2- 3Gl (3 1--4GL cNAc (3 1--Nan a I X Man (3 1--4G cNAc Q
1-9GIcNAc--Asn-Biotin NeuAc a 2- -3Gl R 1--4GlL cNAc R 1--2Man a | X3 3 Fuc
a 1l Fuc a 1x 3 NeuAc a 2--3Gl (3 1--4GIcNAc R 1--2Man a 1X 6 Man
R1--4GlcNAcii 1- 4G cNAc--Asn-Biotin NeuAc a2-- 3Gl 0 1--4Gl1 cNAc O
1--2Man a 1x 86 NeuAc (y2--3G&l (3 1--4G cNAc 13 1--2Man a 1y 3Man 13
1--4G cNAc R 1--43F cNAc--Asn-Biotin NeuAc a 2--3G10 1-43 cNAc /3 1-2Man a

1 3 Fuc I 5 1\ R 1-Nan
aly 3I\/t':1n§ﬁ %4%-@% e2cdll\lAcFZJ%b %m 4@%%5;‘&@%@&%&. &3/40 4795 qi}% cNAac /3

- - 2Man avajvle 3ehtyicha 374 hu¢ . aThé Frad¥dvAcobtZinedB3G@ak Reslaltékm m,{\lé@l(Sl--ZMan
I\ Man 01-4Gl cNAc R 1-4Gl cNAc--Asn-Biotin Gal 0 1-4GlL cNAc 131--2Man a
5 filtration column chromatography (Sephadex G-25, H,0). The desired

I
a
1
fraction was collected, concentrated and freeze-dried to obtain a
5 desired FITC-bonded asparagine-linked disialooligosaccharide

derivative (1.2 mg, 73.5% yield).
NeuAc a2--6Gal B 1=-4G1cNAc B 1==2Man a Iy

6Man B 17 4G1cNAc B 174Gl cNAc=Asn-FITC
NeuAc @ 2-=6Gal B 1--4GlcNAc B 1-2Man « 1’(3

'H NMR (400MHz, D,0, 30°C, HOD=4.81)
0 7.86(da, 1H, J=2.0, FITC), 7.75(dd, 1H, Ja=8.0, Jb=2.0, FITC),

10 7.46 (4, 1H, J=8.0, FITC), 7.41(d, 1H, J=9.6, FITC), 6.71-6.83 (bm,
4H, FITC), 5.22(s, 1H, Man4-Hl), 5.10-5.20(bm, 2H, GlcNAcl-H1),
5.03(s, 1H, Mand4'-H-1), 4.70-4.80(m, 3H), 4.53(d, 2H, J=8.0),
4.33(s, 1H, Man3-H-2), 4.27(bs, 1H, Man4-H-2), 4.18(s, 1H, Man4-H-
2), 2.90-3.00(m, 1H, Asn- BCH), 2.85-2.95(m, 1H, Asn- 3CH), 2.75(dd,

15 2H, Ja=12.0, Jb=2.8, NeuAc7-H3ex), 2.15, 2.14, 2.12, 2.09 (eachs,
18H, Acx6), 1.80(dd, 2H, Ja=12.0, Jb=12.0, NeuAc7-H3ax).

Example 54
FITC-bonded asparagine-linked oligosaccharide derivative was
prepared in the same manner as in Example 53 using Compound 76 in

20 place of Compound 24.

NeuAc a 2—=>6Gal 8 [=4G1cNAc B8 1=2Man « 1\
6
3ManB 1= 4G1cNAc B 174Gl cNAc~> Asn-FITC
Gal B 1-=dG1cNAc B 1==2Man @ 1”7

Example 55

FITC-bonded asparagine-linked oligosaccharide derivative was



NeuAc (y 2--3Gal 13 1--43 cNAc /3 1--2Man a | X 3Man (31--4G cNAct 3

1--43 cNAc--Asn-Biotin Gal 13 1-43 cNAc 01--2Man a |/ 3 Fuca | Exanple 46
Fuc a I\ 3 @Gl (31--4G cNAc R 1--2Man | X 3Man (31--4G cNAc p

1-4d cNAc--Asn-Biotin NeuAc a 2-- 3@l 1-4G1 cNAc !'3 1--2Man a I/ 3 Fuc
al 87 Fuc a1\ 3 Gal 0 1--4G@cNAc 0 1--2Man a |y Man i3 1-4GlL cNAc O
1--4GL cNAc--Asn-Biotin NeuAc a 2- - 3Gl 0 1-4F cNAc 0 1--2Man a 1/3 @Gl

0 1--40G hapatdd-i2NaR 8aht Mahdr3 ab- 46 Bx&ie (31udtnd EM¥ouSnTBih o t in
NeuAc a 2-- 3Ga 1(31-- 4G 1 cNAc 0 1--2Man a 1/ Fuc a I/ . Exanple 47 A cNAc

0 1--2Maplacd>uf Muiipduhd- 4661cNAC03 1--4GIcNAc--Asn-Biotin NeuAc a 2--3Gal
(31-43 cNAc 031--2Man a 1/ 3 Fuc al 5

Gal B 1=4GIlcNAc B I=2Man a I\
6
3Man B 174GlcNAc B 174Gl cNAc=>Asn-FITC
NeuAc a9 6Gal B 1-=4G1cNAC 8 1-=2Man o 17

Example 56
5 FITC-bonded asparagine-linked oligosaccharide derivative was

prepared in the same manner as in Example 53 using Compound 33 in

place of Compound 24.

Gal B 1=-4GlcNAc B 1=2Man « I
6
3Man B 17 4G1cNAc 8 174Gl cNAc=>Asn-FITC

Gal B 1-A4GIcNAc B 1-=2Man a 17

The NMR data of the obtained FITC-bonded asparagine-linked
10 oligosaccharide is given below.
'H-NMR (400MHz, D,0, 30°C, HOD=4.81)
0 7.88(4, 1H, J=2.0, FITC), 7.76(dd4, 1H, Ja=8.0, Jb=2.0, FITC),
7.46(d4, 1H, J=8.0, FITC), 7.45(d, 1H, J=8.8, FITC), 6.85-6.93(m, 4H,
FITC), 5.21(s, 1H, Man4-H1), 5.05-5.20(bd, 2H, GlcNAcl-H1l), 5.01(s,
15 1H, Mand4'-H-1), 4.67(d4, 3H, J=7.6), 4.55(d, 2H), 4.34(s, 1H, Man3-
H-2), 4.28(bs, 1H, Man4-H-2), 4.20(s, 1H, Man4-H-2), 3.00-3.10(bm,
1H, Asn-f3CH), 2.90-3.00(m, 1H, Asn-3CH), 2.75(dd, 2H, Ja=12.0,
Jb=2.8, NeuAc7-H3ex), 2.14, 2.13, 2.12, 2.08(eachs, 12H, Acx4).
Example 57
20 FITC-bonded asparagine-linked oligosaccharide derivative was
prepared in the same manner as in Example 53 using Compound 26 in

prlace of Compound 24.



Exanpl e 48 Man a | X 6Man (31-4GLcNAc (3 1--4GL cNAc--Asn-B iot in NeuAc a
2- 3Gl 3 1--4GIcNAc 0 1--2Nan a 1/ 3 Fuc a 1 10 Exanple 49 Man 3
1--4G cNAc 3 1--4G cNAc--Asn-Biotin c a2--3G1 0 1-4d cNAc 0 1--2Man a
1/ Fuc a 1/ 88 Exanple 50 Fuc aly 3 UAC a 2- -3Gl 131-4G cNAc 13
1--Nan a ly 6 Man R 1-4GlcNAc R 1--4GlcNAc-Asu-Biotin G 1 cNAc O 1- 2Man a
1/ Exanple 51 Fuc a 1 3 NeuAc a 2- -3Gat 13 |- -4G cNAc 13 h2Man a 6Man O
1- - 4G |Negiuacd-pbGal B 1206]cNpNpe=2MapgdNB i o t in Man a 1/3 5 Exanple 52 Fuc
al\l 3 NeuAc a 2--3Gl (3 I--4GLcNAC a3 gli=KManc @ 1+1ereNn@MUOr ke - 43 cNAc
i 3

(3 1--- 4G 1| cNAc--Asn-Bi ot in o
GlcNAc B 1=2Man a 1

Example 58
FITC-bonded asparagine-linked oligosaccharide derivative was
prepared in the same manner as in Example 53 using Compound 27 in

5 place of Compound 24.

NeuAc a2->-6Gal B 124Gl cNAc B 1=2Man a I

]
3ManB 1= 4G1cNAc B 1= 4Gl cNAc=Asn-FITC
v 4

Mana ]
Example 59
FITC-bonded asparagine-linked oligosaccharide derivative was
prepared in the same manner as in Example 53 using Compound 28 in

10 place of Compound 24.

NeuAc a2->6Gal B8 1=-4GlcNAc B 1==2Man & I\
6Man B 1= 4Gl cNAc 8 1= 4Gl cNAc=>Asn-FITC

Example 60
FITC-bonded asparagine-linked oligosaccharide derivative was
15 prepared in the same manner as in Example 53 using Compound 30 in

place of Compound 24.

GIcNAC B 1= 2Man a I

6
Man 8 17 4G1lcNAc B 1 4GlcNAc=>Asn-FITC

3
NeuAc e 2-=6Gal 8 1=4G1cNAc 8 12Man o 177

Example 61

20 FITC-bonded asparagine-linked oligosaccharide derivative was



Exanpl e 53 Asparagi ne-1inked di sial ool i gosacchari de (Conpound 10

24) (undecasaccharide, 1.4 ng, 0.60 mml) was dissolved in 70 Ml of purified
water, and 70 nL of acetone and NaHCCB(goz 76 ny, 9 mol es) were added
thereto and stirred at roomtenperature.” Fluorescein isothiocyanate (FITC,
0.95 ng, 2.4 mol es, product of Aldrich Corp.) was added to the sol ution
and the m xture was stirred for 15 about 2 hours. After 2 hours, the

conpl et i ot <ph-LBCd 438! LR WiZunSON PR MIPIH- 6o BEEhoNGoMARALCTRVE] at a
reduced pressure and the remaining aqueous solution was purified by gel
filtrati Qaaeel YMcondhu@aRb@ar aphy (Sephadex G 25, H 0) to collect desired
fraction. The fraction was conceﬁtr ted and purified by HPLC ( YMC- pack
ODS=AM 89 SH-343-5AM 20 X 250"¥H"™NAN/ 25 mivl AcONH4 buffer=10/90, 7.5
m/mn., wave length: 274 nm). The frggtd eri@biisnedinesceasalrird by gel
filtration col um chromatography (Sepladex G 25, H20). The desired fraction
was col | é‘{‘?t‘f‘éd",z"fﬁ)(i‘?éérlnﬁ‘l&ﬂ“élgc%E‘Uzw%né@ze-dri ed to obtain a 5 desired

FI TC- bonded asparagi ne-1inked di si al ool i gosaccharide derivative (1.2 ng,
73.5% vyield). NeuAc a2-6Gal R 1-4GIlcNAc /3 |1--2Man a 1\ 6Man /3 1--4G cNAc O
1- - 4GlcNAamfsa-61 TC 3 NeuAc a 2-6Gal (3 1--4GlcNAc (3 1--2Man a | '"H
NVR(400MHz, D20, 30'C, HOD=4.81) 6 7.86(d, 1H, J=2.0, FITC, 7.75(dd, 1H,
Ja=8. 8, Jb=2. 0FIFCTI®)nded @spat6gine 1H nkEd8oDigdsdharidslfdyividtivi=9a6,
FITC), 6.71-6.83(bm 4H, FITC, 5.22(s, 1H Min4-H), 5.10-5.20(bm 2H,
GlcNAc1- HYeparsd 0B( -hel pam@ppapned B 14, PRepl®0om usHYg emgpuad 2B ig=8. 0),
4.33(s, 1H, Man3-H2), 4.27(bs, 1H, Man4-H2), 4.18(s, 1H, Man4-H 2),

2. 90- 3. 0®dRre1rf FEWoudEHP4- 2. 85-2.95(m 1H, Asn-/3CH), 2.75(dd,

3Man B 17 4G1cNAc B 1= 4G1cNAc>Asn-FITC
NeuAc a 2—=>6Gal B 1=-4GIcNAc 8 1=2Man & 1/

Example 63
10 FITC-bonded asparagine-linked oligosaccharide derivative was
prepared in the same manner as in Example 53 using Compound 37 in

place of Compound 24.

Gal B 174Gl cNAc B 1>=2Man « 1\
6
3Man B 17 4GIcNAc B 174Gl cNAc>Asn-FITC
GleNAc B 1-=2Man a 1”7

15 Example 64
FITC-bonded asparagine-linked oligosaccharide derivative was
prepared in the same manner as in Example 53 using Compound 42 in

place of Compound 24.

GleNAc B 17 2Man « IN
)
%Man B 17 4GlcNAc B 1=4GlcNAc=>Asn-FITC
Gal B 1>=4G1cNAc 8 1Man @ 177



15 2H, Ja=12.0, Jb=2.8, NeuAc7-H3ex), 2.15, 2.14, 2.12, 2.09(eachs, 18H,
Acx6), 1.80(dd, 2H, Ja=12.0, Jb=12.0, NeuAc7-H3ax). Exanple 54 FITC bonded
asparagi ne-1inked ol igosaccharide derivative was prepared in the sane

manner as in Exanple 53 using Conpound in 20 place of Conpound 24. NeuAc
a 2--6Gl RI1--4GcNAc (3 1--2Man a I X 3Man |131- -4GL cNAc /3 1--4Q
CNAc--Asn-FITC Gal (3 1-4G1L cNAc /3 I- -2Man a 1 Exanple 55 FI TC bonded

aspar agi rig{almbﬁlgegls ol i gosacchari de derivative was 90 prepared in the sane
manner as 1 n Exanple 53 using Conpound 77 in place of Compound 24. Gall3 1-
-4G cNAC p |- -piNenpandda GMYArhghne 43 ONAC 0Q i dos 43 KWAGe AsRiTA dive JEUAC a
2-- 6GA | R1--4G1 cNAc (3 I- Nan a | Exanple 56 5 FITC bonded
aspar agi pepbpkedi®l irgosamehadnier der ivabkap Ve $3 Peepqr €shpduridhe gsane
manner as in Exanple 53 using Conpound 33 in place of Conmpound 24. Gal
(31--4d @NAce( 3f lcomMmd a4}y 3Man p 1 -4GIcNAc p 1 -4GlcNAc -Asn-FITC Gal
p 1- -4GcNAc (3 |- -2Man a | The NMR data of the obtained FI TG bonded
asparagi ne-linked 10 oligosaccharide is given below 1H NVR(400MHz, D20,
30' C, HOR5458L)schnd: B gManwK J=2.0, FITQ, 7.76(dd, 1H, Ja=8.0, Jb=2.0,
J=8

FITC), 7.46(d, 1H, .0, FI'[CO), 7.45(d, 1H, J=8.8, FITC), 6.85-6.93(m 4H,
Man'8 1-= 4G1¢NAC B T 4G1cNAC=Asn-FITC

3
Man(xl’(

Example 66
FITC-bonded asparagine-linked oligosaccharide derivative was
prepared in the same manner as in Example 53 using Compound 72 in

10 place of Compound 24.

GlcNAc B8 1=-2Man @ I
6
3Man B 1=4G1cNAc B 1= 4G1cNAc=>Asn-FITC
Man « 1/

Example 67
FITC-bonded asparagine-linked oligosaccharide derivative was
prepared in the same manner as in Example 53 using Compound 43 in

15 place of Compound 24.

Man a Iy
6
3Man B 1= 4Gl cNAc B 1= 4G1cNAc=>Asn-FITC
Gal B 1=4G1cNAc 8 1-=Man a 1”7

Example 68
FITC-bonded asparagine-linked oligosaccharide derivative was
20 prepared in the same manner as in Example 53 using Compound 73 in

place of Compound 24.



FITO, 5.21(s, 1H, Man4-H ), 5.05-5.20(bd, 2H, GlcNAcl-H ), 5.01(s, 15 1H,
Man4' -H 1), 4.67(d, 3H, J=7.6), 4.55(d, 2H), 4.34(s, 1H, Man3- H 2),
4.28(bs, 1H, Man4-H 2), 4.20(s, 1H, I\/BE?44I—I-2), 3.00-3.10(bm 1H, Asn-(3CH,
2.90-3.00(m 1H, Asn-Q CH), 2.75(dd, 2H," Ja=12.0, Jb=2.8, NeuAc7-H3ex),
2.14, 2.13, 2.12, 2.08(eachs, 12H, Acx4). Exanple 57 20 FI TC bonded

aspar agi ne-1inked ol i gosaccharide derivative was prepared in the sane
manner as in Exanple 53 using Conpound 26 in place of Conpound 24. 91
NeuAc a 2-- GGal:\lﬁghé}chAcOI--Zl\/analX 6Man 0 1- -4G cNAc p 1- -4d cNAc-
-Asn-FITC 3 dc -ZMan a 110 Exanpl e 58 FI TG bonded

aspar agi ne-linked oli gogian:@h—ar4GU:§A(de¥k®1ENM?A/sa§ITCpr epared in the sane

manner as; |® %f %ﬂaﬁ usi ng Conmpound 27 in 5 place of Compound 24. NeuAc
a 2--6Gl --4 c 01-2Man a I X 6 3Man(3 1- -4GLcNAc(31- -4GlcNAc-

-Asn-FITC Man a 1 Exanple 59 FI TC bonded asparagi ne-1inked oligosaccharide
derivative was prepared in the sanme manner as in Exanple 53 using Conpound
28 in 1Exsmpée of Corrpound 24. NeuAc a 2-- 6Gal /3 1-4GlcNAc 0 1--2Man a 1\
6Man j3 1- -4GL cNAc j3 1--4GL cNAc--Asn-FITC Exanple 60 _FI TC bonded

aspar agi ne-1i nféECOPPﬁﬁ%%@ﬁ%rﬁﬂénﬁé%W‘ﬁq péiggsaccharide derivative was

prepared in the same manner as in Example 53 using Compound 39 in

5 place of Compound 24.

Gal B 1=-4GlcNAc B 1>-2Man a Iy
6
Man 8 1=-4G1cNAc B 124Gl cNAc>Asn-FITC

Example 70
FITC-bonded asparagine-linked oligosaccharide derivative was
prepared in the same manner as in Example 53 using Compound 40 in

10 place of Compound 24.

GlcNAc B 1=2Man « 1\
6
Man B 1= 4G1cNAc B 1=-4G1 cNAc>Asn-FITC

Example 71
FITC-bonded asparagine-linked oligosaccharide derivative was
15 prepared in the same manner as in Example 53 using Compound 41 in

place of Compound 24.

Man(xl\\
6Man B 12 4GlcNAc B 1= 4Gl cNAc>Asn-FITC

Example 72
FITC-bonded asparagine-linked oligosaccharide derivative was

20 prepared in the same manner as in Example 53 using Compound 44 in



15 prepared in the sanme manner as in Exanple 53 using Conpound 30 in place
of Conpound 24. G cNAc (3 1- -2Man a 1\ Man(1- 4G cNAc( 1-4d cNAc-Asn-FI TC
, 1 NeuAc a2-6Gal O 1-4GlcNAc 0 1--2Man @& 1' Exanple 61 20 FI TG bonded
aspar agi ne-1inked oligosaccharide derivative was 92 prepared in the sane
manner as in Exanple 53 using Conpound 31 in place of Conpound 24. Man a ly
Man131- 4G cNAc(31- -4GLlcNAc- -Asn-FITC 3 NeuAc a 2---6Gal j31---4GL cNAc |3
1- 2Man a diacExaeptsngsina Bk TC bonded aspar agi ne-|inked ol i gosacchari de
derivative was prepared in the sane manner as in Exanple 53 using Conpound
32 in place of Conpound 24. Man (31- -4GlcNAc(31- -4GIlcNAc-Asn-FI TC NeuAc
a 2--6Gl j3 1--43 cNAc R |- - Kaf la- iG] BafpPelt6@&Ace ARI-TGCbonded

aspar agi (Al 0ol «’i de derivative was prepared in the sane
manner agﬁ?%15§2ﬁ3@3§3%§@§?ﬂg Compound 37 in place of Conpound 24. Gal

] 31-4GL cNAc (3 I--Nan a ly 6Man (3 1-- 4G cNAc (3 1-- 4Gl cNAc--Asn-FITC 3
@ cNAc RI- Man a 1 15 Exanple 64
Example 73
FITC-bonded asparagine-linked oligosaccharide derivative was
5 prepared in the same manner as in Example 53 using Compound 45 in

place of Compound 24.

Nan B 1= 4G1cNAc 8 1= 461 cNAc~>Asn-FITC
GleNA 8 1==Mana 1”7

Example 74
FITC-bonded asparagine-linked oligosaccharide derivative was
10 prepared in the same manner as in Example 53 using Compound 46 in

place of Compound 24.

Man 3 1= 4Gl cNAc B 1 4Gl cNAc=>Asn-FITC
Man @ 17

Example 75
15 FITC-bonded asparagine-linked oligosaccharide derivative was
prepared in the same manner as in Example 53 using Compound 34 in

place of Compound 24.

GleNAc B 1= 2Man a I,
gMan B 1= 4G1cNAc B 1 4Gl cNAc>Asn-FITC
GleNAc B 1>=2Man a 17

Example 76

20 FITC-bonded asparagine-linked oligosaccharide derivative was



FI TC-bonded asparagi ne-1inked ol i gosaccharide derivative was prepared in
the sanme manner as in Exanple 53 using Conpound 42 in place of Conpound 24.
G cNAc 13 1--2Man a |y Man R 1-4GL ¢ R 1-4G | cNAc--Asn-FITC 3 Gl R
1--43 cNAc (3 1-Nan a 1~ 93 Exanple FI TC- bonded aspar agi ne-1|i nked

ol i gosacchari de derivative was prepared in the sane manner as in Exanple 53
usi ng Conpound 38 in place of Conmpound 24. 5 Gal M1-4G 1 cNAc M1- -2Man a

1X 6Man0 pleopa 46 CG R bame A SNAC a5 ABNERASE e MBN L3148 ESRASBUR 88 in

FI TC- bonded aspar agi ne-1inked ol i gosacchari de derivative was prepared in

t he same grageesr aSongbunganpl e 53 using Conpound 72 in 10 place of Conpound
24. G cNAc MI- -2Man a 1,*~ 6Man R 1--4G cNAc R 1--4GL cNAc- -Asn-FITC Man
a 114, Exanple 67 FITC bonded asparagi ne-1inked ol i gosacchari de derivative
was prepanedkin the same nanner as in Exanple 53 using Conpound 43 in 15
pl ace of Conpotind 24. 1, *~ 6ManR 1- -4d cNAcO1l- -4GLcNAc--Asn-FITC

Gal 0 1- -4d ¢NKAS 15 4 o G-

Man a 1

Example 77
5 FITC-bonded asparagine-linked oligosaccharide derivative was
prepared in the same manner as in Example 53 using Compound 36 in

place of Compound 24.

Man B 1= 4Gl cNAc 8 1=4G1cNAc>Asn-FITC

Example 78

10 Each of Compounds (C-1)~(C-3) obtained in Example 26 was
treated in the same manner as in Reference Example 7 to remove Fmoc
group to prepare an asparagine-linked oligosaccharide. The obtained
asparagine-linked oligosaccharide was fluorescein isothiocyanated
in the same manner as in Example 53.

15
NeuAc a 2=-3Gal B 1-4GIcNAc B 1-2Man @ I
6
Man 3 124Gl cNAc B 174Gl cNAc=>Asn-FITC
NeuAc a 2+ 3Gal 8 1--4G1cNAc 8 1-Man a 17

Gal B 17 4GIcNAc B 1= 2Man @ I
6
Nan 8 1= 4G1cNAc § 1= 461 c¥Ac= Asn-FITC
Neuhc a2 3Gal 8 1-=4G1cNAc B 1-=2Man a 17

NeuAc @ 2> 3Gal B 1=4GIcNAc B 1=2Man « IN
6
Nan 8 1-=1G1cNAc B 1= 461 cNAc->Asn-FITC
Gal B 1-=4G1cNAc B 1-=2Man a 177



Exanpl e 68 FI TC-bonded asparagi ne-1inked ol i gosacchari de derivative was 20
prepared in the sane manner as in Exanple 53 using Conmpound 73 in place of
Conmpound 24. 94 Man aly I\/an(31h4GlcNAcEB,1- 4GLcNAC--Asn-FITC GcNAc 0O
l--2Man a 11;e Exanple 69 FI TG bonded asparagi ne-1inked ol i gosacchari de
derivative was prepared in the sane manner as in Exanple 53 using Conpound
39 in 5 place of Conpound 24. Gal O I--4GIlcNAc 0 1-2Man a |~ 6Man O

1- - AGLcNAG 3 1B44h CNAc- Asn-FITC Exanple 70 FI TG bonded asparagi ne-1inked
ol i gosaccharide derivative was prepared in the same manner as in Exanple 53

usi ng Conpound cHpblindd O(@)acwtafinf@moundmdde &5 GMNAC tiRbhtedMan &nd y 6Man 13
1--4GIlcNAc 3 |-4GLcNAc--Asn-FI TC Exanple 71 FI TC bonded asparagi ne-Ili nked

ol i gosaccladiel flenfer iatmatinv Redi@sendd Fxaepacel ta AdmeveaRrodermap a® i N Exanpl e
53 using Compound 41 in place of Conpound 24. Man a | X 6Manj 31-

4GlcNAc| Irepate Nt -ashraBlifie- 1 Bxeatplod 132s &t diahickede@haspataigiete- | i nked

ol i gosacchari de derivative was 20 prepared in the sane manner as in Exanple
53 usﬁrKJa§g¢5ggh@eﬂkﬁqh¢dggligosaccharide was fluorescein isothiocyanated

in the same manner as in Example 53.

GlcNAc B 1=2Man o 1\
6
Nan 8 1= 4G1Ac § 1= 461 cNAc-=Asn-FITC
Neuhc & 9= 3Gal 8 1--4G1cNAc 8 1-Man a 17

Example 80
Compounds (C3) obtained in Example 28 was treated in the
10 same manner as in Reference Example 7 to remove Fmoc group to
prepare an asparagine-linked oligosaccharide. The obtained
asparagine-linked oligosaccharide was fluorescein isothiocyanated

in the same manner as in Example 53.

Man & 1\
6
3Man B 17 4G1cNAc B 1= 4Gl cNAc>Asn-FITC
NeuAc a 2= 3Gal 8 1= 4G1cNAc B 1-=Man a 1”7
15

Example 81
Compounds (C4) obtained in Example 29 was treated in the
same manner as in Reference Example 7 to remove Fmoc group to
prepare an asparagine-linked oligosaccharide. The obtained
20 asparagine-linked oligosaccharide was fluorescein isothiocyanated

in the same manner as in Example 53.



pl ace of Conmpound 24. Mang 1-4GLcNAc(31- -4GLlcNAc--Asn-FITC @Gl R
1--4GIlcNAc B |-2Man a 1/ Exanple 73 FI TC-bonded asparagi ne-1li nked

ol i gosaccharide derivative was 5 prepaged in the sane manner as in Exanple
53 using Conmpound 45 in place of Conpound 24. TMan R 1--4GlcNAc /3

1-4G cNAc--Asn-FITC G OR /3 1--2Man a 1X Exanple 74 FI TC bonded

aspar agi ne-1inked ol i gosaccharide derivative was 10 prepared in the sane
manner as i n Exanple 53 using ConpoundM#hgs PndGlpitade~ofCl QdorpdumdI®4. TMan R

1- 4G cNAG R 1-4C ~Asn~EI TC_,Man &%/ Exanple 75 15 FI TC-bonded
aspar agi ﬁ“@ﬁcia k((a;é a?@i?ggggc%%%ﬁ 5@%&31“ vative was prepared in the same

manner as in Exanple 53 using Conpound 34 in place of Conpound 24. 3 CcNAc
R 1- -2Man a 1ly 6Man p 1-4GLcNAc p 1-4GLlcNAc--Asn-FITC A cNAc (3 I- -2Man a
|/ ExanplExamgle084| TC- bonded aspar agi ne-1i nked ol i gosacchari de derivative
was 96 prepared in the sane manner_as in Exanpl e 53 using Conpound 35 in

pl ace of Conpo&RAP2UNANKIFCSA| PPERERER 11 ExaeiRcS R wRsqGrepped -5 b8 TC Man a
1

same manner as in Reference Example 7 to remove Fmoc group to

5 prepare an asparagine-linked oligosaccharide. The obtained
asparagine-linked oligosaccharide was fluorescein isothiocyanated
in the same manner as in Example 53.
NeuAc a2 3Gal B 1=-4GIcNAc B 1= 2Man a I

6
3Man B 1 4G1cNAc B 1 4G1cNAc>Asn-FITC
GlcNA 8 1-=2Man a 17

Example 83
10 Compounds (C6) obtained in Example 31 was treated in the

same manner as in Reference Example 7 to remove Fmoc group to
prepare an asparagine-linked oligosaccharide. The obtained
asparagine-linked oligosaccharide was fluorescein isothiocyanated
in the same manner as in Example 53.
NeuAc a2=>3Gal B 1 4GIcNAc B 1=2Man @ I

6Man B 124Gl cNAc B 174Gl cNAc=Asn-FITC

Man o 1/
15

Example 84
Compounds (C7) obtained in Example 32 was treated in the
same manner as in Reference Example 7 to remove Fmoc group to
prepare an asparagine-linked oligosaccharide. The obtained
20 asparagine-linked oligosaccharide was fluorescein isothiocyanated

in the same manner as in Example 53.



Exanple 77 5 FI TC-bonded asparagi ne-1inked ol i gosacchari de derivative was
prepared in the sane manner as in Exanple 53 using Conmpound 36 in place of
Conpound 24. Man (3 1--4G cNAc fi 1--43 cNAc--Asn-FITC Exanple 78 10 Each
of Conmpounds (C-1)-(C-3) obtained in Exanple 26 was treated in the same
manner as in Reference Exanple 7 to renove Fnbc group to prepare an
aspar agi ne-1i nked oligosacchari de. The obtained asparagine-Ilinked

ol i gosacdhaiciade~ das Sfituitt @dceimlimotlQi ocyanated in the sane manner as in

Exanpl e 53. 15 NeuAc a2--3Gal (31--4db NQ?IQ}GI&@N%8+4G]I%NW1§ 315 4G cNAcf

1--4GlcNAc- - Asn-FI TC NeuAc a2--3Gal 4G ¢C VB Gal
131-4G cNAc 0 1-'-2Man a I X h 3Man Q 1- -4G cNAc R 1--4G cNAc- -Asn-FITC
NeuAc a2-'-3Gl !'3 1- -4GIcNAc (3 I- Nan a I/ NeuAc a2- 3Gal R 1- -4G cNAc p
1- 231 an &xayppée Min (31 4GLcNAcO01l- 4GlcNAc--Asn-FITC Gl 0 1- -4G@cNAc O
1-2Man a 1'~ 97 Exanple 79 Conpounds ,(C%) obt ai ned i n Exanple 27 was
treated in the COBRABN n?fglA)aQHFﬁ”F@?elrne cempkanbt &ap tEeprbRdVE HfSc group

to prepare an as aragl ne-1inked ol ccharide. The_obtai ned 5
aspar agi 18"Fi ARZY 0135 dgagﬁﬁ%‘?‘?w Vi mP Rof &<t &FEHOVETAPOGFMR &8 in the

Sane n%Frpg§e|£h[%g%Q%aglne llnkéngglgosagkharlde The obtained

asparagine-linked oligosaccharide was fluorescein isothiocyanated

in the- same manner as in Example 53.

NeuAc @ 2-6Gal B 1=-4GI1cNAc 8 1==2Man @ I

6

3Man B 1= 4G1cNAc B 1= 4G1cNAc=>Asn-FITC
NeuAc a 2= 3Gal B 1=>4GlcNAc B 1->2Man « 1/

Example 86

10 Compounds (C7B) obtained in Example 34 was treated in the
same manner as in Reference Example 7 to remove Fmoc group to
prepare an asparagine-linked oligosaccharide. The obtained
asparagine-linked oligosaccharide was fluorescein isothiocyanated
in the same manner as in Example 53.

15

NeuAc a2 3Gal 8 1==4G1cNAc B 1=2Man @ I

6

3Man B 17 4G1cNAc B 174Gl cNAc=>Asn-FITC
NeuAc a 2= 6Gal 8 1-=-4G1cNAc 8 1-=2Man o 1/

Examples 87 to 104
Each of the asparagine-linked oligosaccharide derivatives
containing fucose obtained in Examples 35 to 52 was fluorescein

20 isothiocyanated in the same manner as in Example 53.



,1,,Man (31-- 4G | cNAc R 1-- 4G 1| cNAc--Asn-F 1 TC NeuAc a 2-- 3Gl /3

1 4Gl cNAc R 1--2Man a 1 Exanple 80 Conpounds (C3) obtained in Exanple 28
was treated in the 10 sanme manner as jpgReference Exanple 7 to renove Fnoc
group to prepare an asparagi ne-|inked ollgosaccharlde The obt ai ned
aspar agi ne-1inked ol igosaccharide was fluorescein isothiocyanated in the
sanme manner as in Exanple 53. Man a | X 6 Man(31-4GLcNAcl131--4GLMc- Asn-FITC
NeuAc a Zxampf@algl3 HAG cNAc 01--2Man a 1 15 Exanple 81 Conpounds (C4)

obt ai ned i n Exanpl eF29 S treated in the sane manner as in Reference
Exanmple 7 to renove Enb roup to prepare an asparagi ne-Ilinked

ol i gosacalaricde- 6(khe 1-ebicainned|-20\asaqr agi ne- | i nked ol i gosacchari de was

fl uorescein isothi ocyanat ed in the sd mann as in

Man131-- 4G cNAC (3 1-'- 4G cNAc- - Asn- Pl RBURE NA&%*“%E%ASI( ﬁTC 4G cNAC 0
1--'-2Man a |'f Exappbec8RrGonpomnds” CS) obtained in Exanple 30 was treated
in the same manner as igd Reference Exanple 7 to renove Fnoc group to 5

prepare an asparagi R4 nked ol i gosacchari de. The obtai ned asparagi ne-1i nked
ol i gosacchari de was fluorescein isothiocyanated in the sane manner as in
Exanpl e 53. NeuAc a 2--' 3@l (3 1-4G 1| cNAc !'3 1--2Man a 1-A 6Man R 1-4G |
cNAC R 1--4G cNAc- fisnkhE | TC

3
NeuAc @ 2> 6Gal B 1=4GlcNAc 8 1=2Man a IN
6
Man B 174Gl cNAc B 174Gl cNAc>Asn-FITC
al B 1--4G1cNAc B 1= Man e 17

NeuAc a2—-6Gal B 1==4GlcNAc B 1=-2Man a I
6
3ManB 17 4G1cNAc B 174Gl cNAc>Asn-FITC
Gal B 1=-4G1cNAc B 1-=2Man & 177
/3
Fuc a1

Example 88
Fuc a Iy
al B 1—>4GI§NACB 1= 2Man @ I\
6ManB 1=-4G1cNAc B 174Gl cNAc=>Asn-FITC
NeuAc a2 6Gal 8 1--4G1cNAc 8 1-2Man a 1/
Fucal’(3

Fuc a Iy
Gal B l->4G1§NAc B 1 2Man a I\
6Man B 1=4G1cNAc B 1>-4G1cNAc>Asn-FITC
NeuAc @ 2= 6Gal B 1-=4G1cNAc B 1-~2Man o 17

10



3 3 cNAc '3 1--2Man a I/ Exanple 83 10 Conpounds (C6) obtained in Exanple
31 was treated in the sanme nmanner as in Reference Exanple 7 to renove Fnoc
group to prepare an asparagine-linked,ghi gosaccharide. The obtai ned
aspar agi ne-1inked ol igosaccharide was fluorescein isothiocyanated in the
same manner as in Exanple 53. NeuAca2- -3GalRl1--4G cNACR1--2Manaly

Man( 31--4GLcNAc( 1--~ 4GLcNAc--Asn-PITC Man alp 3 15 Exanpl e 84 Conpounds

(C7) obtained in S L,reated in the same manner as in Reference
Exanple 7 to rem@%%@@r&o@% t%gnagir‘%pare an aspar agi ne-1| i nked

ol i gosacchari de. The obtai ned 20 aspar dgihe=lilokied Iot i[{oseedhaftitde was

f 1 uorescej.n, . sof hi an V2ot he ydme manner as in Exanpl e 53. 99 NeuAc
a2 -3 e?“@?%%?ﬁm@ﬁgi@ﬁﬁﬁﬁa“&,4, Man131- - 4GlcNAc131- - 4GlcNAc-

-Asn-FI TC Exanple %c&]frrpounds (C7A) obtained in Exanple 33 was treated in
the same manner as in Reference Exanple 7 to renove Fnoc group to 5 prepare
an asparagi ne-1inked ol igosacchari de. The obtai ned asparagine-Iinked

ol i gosacchari de was fluorescein isothiocyanated in the sane manner as in
Exanpl e 53. NeuAc a 2--6Gal R 1--4GL cNAc (3 1- -2Man a 1\ 6 Manp

1--43 cNAc131--4d cNAc--Asn-FI TC

Example 89

Fuc o IN
3
Gal B 1==4G1cNAc B 1==2Man & Iy
6
3Man B 1> 4GIcNAc B 1= 4Gl cNAc=>Asn-FITC
Gal B 1461 cNAc 8 1==2Man & 1
/3
Fuc a1

Fue a I
Gal B 1= 4612¥Ac B 1= 2Man o I\
Oan B 1= 4G1cNAC B 1= 461 cNAc=Asn-FITC
Gal B 1 4G1cNAC B 1-=Nan o 17

Gal B 1==4G1cNAc B 1-=2Man @ Iy
6
3Man B 17 4G1cNAc B 12 4G1cNAc=>Asn-FITC
Gal B 1--4GlcNAC 8 1-Man @ 1”7
i
Fucal

10

Example 90

Fuc a Iy
Gal 8 1->4G12NAC B 1= 2Man @ Iy
6Man B 17 4G1cNAc B 1 4G1cNAc=>Asn-FITC
GloAc 8 1= Man a 17



NeuAc a2---3Gal R 1--4GIlcNAc 0 1--2Nan al'le Exanple 86 10 Conpounds (C7B)
obtained in Exanple 34 was treated in the sanme manner as in Reference
Exanple 7 to renpve Fnoc group to prepgnre an asparagine-|inked

ol i gosaccharide. The obtained asparagine-linked oligosaccharide was
fluorescein isothiocyanated in the sane manner as in Exanple 53. 15 NeuAc
a2- -3Gl R 1-4dcNAc RI1- Nan a I\ 63 Man /3 1-4G cNAc 13

1- 4G cNAGAsR1El J€ NcuAc a 2- 6Gal 13 1-4G | cNAc 13 |I-Van a | Exanples 87
to 104 Each of the asparagi ne-linked oligosacchari de derivatives containing
fucose obtai ned gj i ExaeRl£3, 135 to 52 was fluorescein 20 isothiocyanated in
t he sanme manner as |1 n Exanpl e653 100 Exanple 87 Fuc a I\ 3 NeuAc a2-6Gl

3 1--4G cNAc (3 1--Dian a 1\ NH# A 1314Cla ENaedtacMe>4gENAc- - Asn-FITC Gal R
1- 4G cNA(; 83! _,4\4%“@7@31,?3%1 Fu“a | Fuc al\ 3 NeuAc a 2--6Gal (3 1-4G cNAc (3
- Van a 1,4, 6 CNAc (31--4G cNAc--Asn-FITC Gal R 1-4d cNAc

13 1-.-2ManFacd

Example 92

Fue a I
Gal B 1'>4G1§NAC B 1==2Man o I
6Man B 1==4G1cNAc B 1= 4Gl cNAc=>Asn-FITC
Man o 1’(3

Example 93
Man o I
O an 8 1= 4G1cNAc B 1461 cNAc—Asn-FITC
Gal B 1461 MAc § 1--2lan o 7’

Fuca 1/

10 Example 94
Fuca I
Gal B 1->4G1§NAC B 17 2Man a I
6Man B 124Gl cNAc B 124Gl cNAc>Asn-FITC

Example 95

3Man B 1> 4GlcNAc B 174Gl cNAc>Asn-FITC
Gal B 1--4G1cNAc B 1=2Man a 1”7
/3
Fuca 1



NeuAc a 2--6Gl 3 1--4G cNAc (31--2Man a 1\ Man 13 1--4G cNAc 3

1--43 cNAC--Asn-FITC @l R 1-.-4G cNAc(3 | -.-2Man a 114 Fuc al 5 Exanple
88 Fuc a 1\ 3 @Gl R 1- 4G cNAc 3 1- V§g3a ["*, 6 Man (3 |--4d cNAc O
1--4G3 cNAc--Asn-FITC NeuAc a 2- -6&al 1- 4GdcNAc (31-2Man a 1 Fuc a 1~
Fuc a 1\ Gal (3 1--4Gl1 cNAc | 31--2Man a |\ 3Man3 1-4d cNAcO

1--4d cNAc--Asn-FITC NeuAc a 2-- 6Gal R 1--4G cNAc 3 1--2Man a 1~ 10 101
Gal 13 lpxfheNfg O 1--Van a 1\ 6Man 13 1-4G cNAc 13 1--4d cNAc--Asn-FITC
NeuAc a2--6G al0 1--4G3 cNAc |13 1--Van a 1x Fuc a I X Exanple 89 5 Fuc a 1\
3 @Gl (3 1-43 cNAc 13 1--Van a 1\ 6Man 01--4G cNAc O 1--4G cNAc--Asn-FITC
3

Fuc a1y
NeuAc a2=-3Gal 8 1‘>4G1§NAC B 1=-2Man a IN
6Man B 1 4G1cNAc B 17 4G1cNAc=>Asn-FITC
NeuAc a 2-3Gal 8 1—>4G1§NAC B 1->2Man a 1/3

Fucal’(

Fuc « 1\

3
NeuAc @ 2=3Gal B 1 4G1cNAc B I 2Man « 1\
6
3Man B 17 4G1cNAc B P 4Gl cNAc>Asn-FITC

NeuAc a 9==3Gal B 1=4G1cNAc B 1= 2Man a 17

NeuAc @ 2= 3Gal B 174G1cNAc B 1=2Man « 1\
6
Man B8 1= 4Gl cNAc B 1= 4G]1 cNAc>Asn-FIT(

Newhe a2 36al § 1-=4G1NAc § F2an 1
Fuc « 1/

Example 97

Fuc a IN
NeuAc a 2= 3Gal 3 l-NlGlgNAc B P=2Man a I
ﬁMan B 1=4G1cNAc B 1=~ 4Gl cNAc>Asn-FIT(C
Gal B 1= 4G1NAC B b= an a 17
Fucozl/3
10
Fuc a 1\3
NeuAc a 2= 3Gal B 1-=4GlcNAc B 1==2Man & I\
6Man B 7 4GIcNAc B 1= 4G cNAc>Asn-FITC
Gal B 1--4G1cNAc B 1= Man a 17



Gal j3 1-4Gd cNAc j3 1-2Man alx Fuc a 1X Fuc a 1\ 3 Gal 131--4G cNAc (3
1--2Man a 1. 6Man (3 1--43d cNAc 13 1-4d cNAc--Asn-FITC Gl 0 1--4GLlcNAc
01--2Man a | Gl (3 1-4G cNAc 13 1--2|\%@4a 1\ 6Man 131--4G cNAc 13

1--4Gd cNAc--Asn-FITC 3 Gal 01-4d 1-4TcNAc 131--2Man a I X Fuc a 1X 10
Example 90 Fuc a 1\ 3 Gl 0 1--4Gl cNAc 13 |--2Man a 1\ 6 Man 13 1--4CGl
CNAc 01--4Gd cNAc-Asn-FITC GLcNAc Q 1--2Man a 1'~ 102 Exanple 91 G cNAc )3
1-2Man a NeyAcfd 2-nia ] 83=1461A&18 ENAn Y- 4G cNAc--Asn-FITC Gal /3 1-4G cNAc R

1--2Man a 1/ Fuc a 1'f Exanple 92 F@]@an% 1J>\4G%IACA‘$'L4'G14€M*IJ'I‘?N 1--Van a 1
3

Gal B 1=4GlcNAc B 1=Man o 177

3
Fucal’

Example 98
Fuc a Iy
3
Gal B 1=-4G1cNAc B 1==2Man a I

6
,an 8 = 4G1cNAc § 1461 cNAc-=Asn—F1TC
Neuhc @ 2>36al § 1-=4G1cNAc § 2an a o

Fuc a 1/

Fuc a I
3
Gal B 1==4GIcNAc B 1= 2Man @ I

6
Nan 8 1= 4GIcNAc 8 1= 4Gl eAc=Asn-FITC
NeuAc @ 2= 3Gal B I=-4G1cNAc 8 1 Man o 1”7

5
Gal B 1=-4GIcNAc B 1==2Man a In
6
,Nan B 1= 4G1cNAc § 1461 cNac>Asn—F1TC
Neuhe a2 3al § 1-=4GIcNAc § = 2an a 1
Fuca 1”7
Example 99
10

GlcNAc B 1= 2Man a I\

6
e 8 1= 4G1cNAc B 1~ 461 cNAC->Asn-F1TC
Neuke & 2= 3al § 1-=4GleNAc § 1= 2Nan 1

Fuc a 1/



fi Man /3 1--4G cNAcj 31- 43 cNAc--Asn-FITC Man a I/ 5 Exanple 93 Man a I X
3Man R 1-- 4G 1 cNAc )3 1-- 4Gl cNAc--Asn-FITC Gl 13 |--43d cNAc /3 |-2Man
al Fuc a 1r 10 Exanple 94 Fuc a Is 335Gl R 1--4GlcNAc (3 1-2Man a 1' 6
Man 01--4d cNAc p 1-4GIlcNAc--Asn-FI TC Exanple 95 Man 13 1--4G3 cNAc R
1--43 cNAc--Asn-FITC 3 Gal /3 1-43 cNAc 13 1--Nan a 1 Fuc a 1/ 103
Exanple 96 F u c a 3 Neu Ac a 2--3&10 1-4GIcNAc p 1--2Man a 1\ Man 13 1--
4G CcNAC fXakp14GLeNAC- - Asn-FI TC NeuAc a 2--3Gal (3 1--4G cNAc 13 1-2Man a
1x 3 Fuc a I Fuc a 1\ Y
an @ In
gManB 1= 4G1cNAc B 174Gl cNAc>Asn-FITC
NeuAc a 2> 3Gal B 1->4G1§NACB |->2Man @ 1/

Fuca 1

Example 101

3Man B 1= 4GIcNAc B 174Gl cNAc>Asn-FITC

NeuAc a 2= 3Gal 8 1-4G1cNAc 8 1= Man a 17

3
FucaI/

Example 102

Fuca Iy
NeuAc a 2-=3Gal B8 1->4G12NAC B 1= 2Man @ Iy
6Man B 174Gl cNAc B 1= 4Gl cNAc>Asn-FITC
BloiAc B 1 Man o 17

10 Example 103
Fuc a Iy
3
NeuAc a 2 3Gal B 1=-4G1cNAc B 12=2Man a 1N

6
3Man B 1> 4GlcNAc B 1 4G1cNAc>Asn-FITC
Man « 1/

Example 104
Fuc a I
NeuAc a2->3Gal B 1‘>4G1§NAC Bl=Manaly
bMan B 1= 4GIcNAc B 1= 4Gl cNAc>Asn-FITC



3 NeuAc a 2--3Gal 13 1-43 cNAc j3 I-- -2Man a | X Man 13 1- 4G cNAc O 1--
43 cNAc--Asn-FI TC NeuAc a2--3G1 0 1- 4GIcNAc 13 1- 2Man a Ix 5 NeuAc a
2--3Gl R 1-43 cNAc J3 1--2Man a | X 3 0 1-4Gl cNAc 13 1-4d
cNAc--Asn-FI TC NeuAc a 2-3Gl 13 1-4GcNAc /3 1-2Man a Ilb 3 Fuc a |
Example 97 Fuc al 3 NeuAc a 2-> 3@l 13 1--4G cNAc R 1--2Man a 1\
3Manal--4G cNAc131-4GlcNAc-Asn FITC Gal 131--43 1-4F cNAc 13 1-2Man a

| XFuC 2 19@b9eFUgs a | XpdephelfoR2se 3GkoRideedG CNAC 13 1--2Man a 1\ 6Man
R 1-44 cNAc 1--4G cNA --Ksn FITC Gal 131--4Gl1 1-4G cNAc 0 1--2Man a 1x

104 NcuAc a 2-7heGalotSndred @spbiAeg{hd-Tivixedaol igosadrH¥iide lof 4L GNHAG
01--4G cNAc--Asn-FITC 3 Gl [3 1- -4G@cNAc 0 1--2Man a 1 3 Fuc a |

1 in an amount of 100 (g {(corresponding to about 10 times the
biotin bonding ability) was dissolved in distilled water to obtain
5 1000 /1 solution. The solution thus adjusted was placed into the
wells of 96-well BD BioCoat Streptavidin (product of BD Bioscience
Corp. for bioassay, bonding ability: 5 ng/well) in an amount of 10
t1/well, and the wells were washed with distilled water three
times to prepare a microplate. The bonding yield of the biotinated
10 oligosaccharide was at least 95%. The fixation rate was calculated
from the quantity of oligosaccharide remaining unfixed.
Example 106 (Preparation of affinity column)
Avidin-coated beads (product of Hitachi Software Engineering
Co., Ltd., xXMAP LumAvidin Development Microspheres 1 ml) in an
15 amount of 10 ml and 30 mg of biotinated asparagine-linked
oligosaccharide of Example 1 were stirred in the form of a slurry,
and the beads were filtered off and washed. Washing was done using
distilled water in an amount twice the volume of the beads, three
times on filter paper. Fixation was confirmed from the amount of
20 remaining biotinated oligosaccharide collected by washing.
Subsequently, 10 ml of beads having the biotinated asparagine-
linked oligosaccharide fixed thereto and 30 ml of distilled water
were packed in the form of a slurry into an open chromatographic
glass column (20 mm in diameter, 300 mm in length) to produce an

25 affinity column.



Exanmpl e 98 Fucal X 3 Gal 01--4G cNAc [3 1--2Man a I\ 6Man 13 1--43 cNAc 13
1-43 cNAc--Asn-FITC NeuAc a 2-- 3Gal 13 1--4GlL cNAc 13 1--2Man a 1/3 3

Fuc a 11 Fuc a 1X 3 Gal 131--4G3 1-4Gg l}lAc 0 1--2Man a | X Man R 1-- 4d
CcNAC Q 1--4GL cNAc-Asn-FI TC NeuAc a 2-- 01-4GL cNAc 13 1-2Man a 1/3 5
Gal 0 1--43 cNAc 0 1--2Man a I\ Man Q 1- 4G CNAC p 1-4GLlcNAc-Asn-FI TC NeuAc
a2--3Gl 01--4GIcNAc f3 1--2Mana | X3 Fuc a 1/3 Exanple 99 10 G OR /3 1-
2Man a 1\ Man [3 1--4G cNAcj 3 1--44 g pge- Asn-FITC NeuAc a 2-- Mal R 1--4d
cNAc [3 1~-2Man a 1~3 3 Fuca | 105 Exanple 100 Man a 1-4, 6Man 0 1-4Gl1 cNAc
0 1-4d cNAc--Asn-FITC 3

NeuAc a 2--6Gal 8 1=-4G1cNAc B 1=-2Man a I\
6Man B 1= 4GlcNAc B 1= 4Gl cNAc=>Asn
Newhc 2= 66l § 1-=461cKAC 8 -=an a 17
(24)

NeuAc a2=>6Gal B 1=-4G1cNAc B 1=>2Man a I\
6ManB 1= 4Gl cNAc B 1= 4Gl cNAc=>Asn
Gal B 1=4G1cNAc B 1= Man a 17
(25)

NeuAc a 2= 6Gal 8 1=-4G1cNAc B 1==2Man a I\
6ManB 1=-4G1cNAc B 1= 4G1cNAc=>Asn
GleNAC B 1= Man o 17
(26)

10

NeuAc @2 6Gal 8 1=-4GlcNAc 8 1==2Man @ I\
6ManB 1=~ 4GlcNAc B 1==4G1cNAc=Asn
Man « 1/
(27)

NeuAc a 2= 6Gal 8 1=-4G1cNAc B 1==2Man a 1N
6
Man B 1>4G1cNAc B 1=-4Gl cNAc=Asn

15 (28)



NeuAc a 2-- Nat (3 1-43 cNAc 0 1--Ran a 1/ Fuca | Exanple 101
Nan(31--4G cNAc81--4G cNAc--Asn-FITC NeuAc a 2-- 3Ga 1 !'3 1--4GL cNAc (3
1--2Man a 1/ 3 Fuca | 5 Exanple 102 F%gly 3 NeuAc a 2-- 3@l (3 1-4G |
cNAC (3 1--2Man a 1y 6Man (3 1-4G cNAc 1--4Gd cNAc--Asn-FITC G cNAc O
1-- 2Man a 1/ 10 Exanple 103 Fuc a 1X 3 NeuAc a 2-- 3Gl 3 1-4G cNAc (3
1--2Man a 1\ 6 Man 13 1--4G cNAc 13 1--4A cNAc--Asn-FITC ©Man a 1/ Exanpl e
104 Fuc a 1X 3 NehAHNaEhr MG cNac (3 1--2Man a 1\ 6
Man01- - 4GLcNACR 1--4d cNAc- - Asa- FI TC 1§ g BExaqmpie 0540 Bnepakat i on of

m cropl ate) The bioti nat ed asgar agi ng~l i nked ol i gosaccharide of Exanple 1

in an anoliite agr= 100 A1y ut F8¢ ¥ E5pbHdi Ing to about 10 tines the
(29)

GlcNAc B 12Man & Iy
6Man B 124Gl cNAc 8 124Gl cNAc=>Asn
NeuAc a 2--6Gal 8 1-=-4GIcNAc 8 1--2Man « 1’(3
(30)

Man a Iy
6Man B 1 4G1cNAc B 1= 4Gl cNAc>Asn
NeuAc a 2-=6Gal 8 1->-4GlcNAc 8 1--2Man « 1/3
(31)



bi otin bonding ability) was dissolved in distilled water to obtain 5 1000
/11 solution. The solution thus adjusted was placed into the wells of
96-wel | BD Bi oCoat Streptavidin (produgb of BD Bioscience Corp. for

bi oassay, bonding ability: 5 ng/well) in“an amount of 10 /11/well, and the
wells were washed with distilled water three tinmes to prepare a mcroplate.
The bonding yield of the biotinated 10 ol i gosaccharide was at | east 95% The
fixation rate was calculated fromthgpguaptity of oligosaccharide remaining
unfixed. Exanple 106 (Preparation of affinity colum) Avidin-coated beads
(product of Hitachi Software Engineering Co., Ltd., xMAP LunAvidin

Devel opnment M crospheres 1 nm) in an 1 unt of 10 nd 30 ng of
bi ot i nat ed aspar agi ne-1i nked oIigosagﬁﬂgggaghbﬁkéigﬁ%$Q&T’Wﬁ?e stirred in
t he for myefica 25+ bral g 1~ @ndiné he~beads”Were filtered off and washed. Washing
was done using distilled water in an anount twi ce the vol une of the beads,
three tinmes on filter paper. Fi(3ati on was confirmed fromthe amount of 20
remai ni ng biotinated oligosaccharide coll ected by washi ng. Subsequently, 10
m of beads having the biotinated asparagi ne- |inked oligosaccharide fixed
thereto and 30 ml of distilled water were packed in the formof a slurry
into an open chromatographic glass colum (20 mmin dianmeter, 300 nmin
| ength) to produce an 25 affinity colum. 107 Table 1 NeuAc a 2--6Gl 3
1--4G cNACS (BuckANanI-a2in adyan( 31- - 4G cNACR1- - 4G cNAc- Asn  NeuAc a2-- 6Gal
2 i\ 4GlcNAc R 1--2Man a 1l | e21&8%%)1_»&1m%\?_»%ld&c@g%sﬁ 1--4G cNAc 0 1--2Man
Gal 8 1=-4G1cNAc 6 1-=2Man o 177

(33)

GIcNAc B 1==2Man @ I\
6
Man B 1 4G1cNAc B 1= 4GlcNAc>Asn
GleNAC B 1>=2Man o 17

(34)
10
Man @ Iy
6
3Man B 1>4GlcNAc B 1 4GlcNAc>Asn
Manal’(
(35)

Man 814Gl cNAc B 124Gl cNAc=Asn
15 (36)



6 Man S 1--4GcNAc j 1-4G 1 OR As ii 3 Gl 3 1--43 cNAc R 1--2Man a 11
(25) NeuAca2- -6@&ll 31--44d cNAc(31--2I\/anaIX Man 01-4d cNAc

131--4G cNAc--Asn 3 G cNAc /3 1--2Man,;3,1 (26) 10 NeuAc a2--6Gal 3
1--4G cNAc 0 1--2Man a | X Man p 1--4d CRIAC 131--4G3 cNAc--Asn 3 Man a 1
(27) NeuAc a 2-- 6Gal 0 1-4G1 cNAc (31-2Man a I X 6Man (31--4G cNAc (31-4G
cNAc--Asn 15 (28) 108 Gal 131-4G cNAc 13 1--2Man a 1\ 3Manl3 1-4GlcNAc O
| - - 4G cNA@! BASTHGI (Nmb"ébazmlaeal /31- -4GlL cNAc /3 |--2Man a 1 (29) G cNAc

J3 1--2mvan a |,,,, 6Man j3 1- @%B@A@c%cﬂ@mm&%n NeuAc a 2--6Gal / 1-4G
I cNAc 0 1-2Man a 1x (30 5 Man

GlcNAc B I=2Man v 1
(37)

Gal 814Gl cNAc B 1==2Man @ I\

6
3Man B 1 4GIcNAc B 1= 4G1cNAc=>Asn
Man « 1/
(38)

Gal B 1=-4GlcNAc B 1= 2Man @ I

6Man B 1= 4GIcNAc B 1= 4G1cNAc=>Asn
(39)



6Man (31- 4GLcNAc 0 1- 4GL cNAc-Asn NeuAc a 2--6Gal R 1-4GlL cNAc /3 1--2Man
al/ (31) 109 Table 2 Man (3 |- -4GIcNAc! 3l -'-4GLcNAc--Asn NeuAc a 2- 6Gal
/31--4G cNAc (3 1--2Man a 1 (32) 5 Gah.(3 h4@cNAc (3 1--2Man a |y 6Man 13
1-4d cNAc /31-43 cNAc--Asn 3 Gl 0 1--4GcNAc /3 1-2Man a 1 (33) G cNAc
/3 1--2Man a 1\ 6 Man 13 1-~4GlL cNAc (31-4GlL cNAc--Asn G 1 cNAc /3 1~ 2Man
al 3 (34) 10 Man a | X 6Man 13h4d cNAc131--4G cNAc- Asn 3 Man a 1 (35)

Man /3 1--4G1L cNAc Q 1--43 cNAc--Asmaple §36) 110 Gal0 1-4G cNAc /3 1-
2Man a 1-v, Man 13 1--4d cNAc 13 1-4d cNAc--Asn

GlcNAc B8 1==2Man @ Iy
6
Man B 1==4G1cNAc 8 174Gl cNAc=>Asn
(40)

Man a Iy
6
Man B 1= 4G1cNAc B = 4Gl cNAc>Asn
5 (41)

GlcNAc B 1==2Man @ I\
O\an 8 1= 4G1cNAc 8 1= 461 cNAc=Asn
Gal B 1o 4G1CNAC 8 1= DMan o 1
(42)

Man @ I
O an § 1= 461cNAc B 1= 461 cNAc== Asn
Gal B 1=4G1cNAc B 1-2Man o e
(43)

10

Nan § 1= 4G1cNAc B 1-= 4Gl cNAc>Asn
Gal B 1-=4G1cNAc 8 1-=2Man a 177
(44)



Gl cNAc J3 1--2Man a 1 (37) @Gl /3 1--4GLcNAc 13 1--2Man a I\ 3Man 13
1--43 cNAc |31--4GlcNAc--Asn Man a | X (38) 5 Gl '3 1--4GlcNAc (3 1--Nan
a 1\ 6Man I3 1--43 cNAc 0 1-- 4G cNAG~—»Asn (39) 111 Table 3 GcNAc O
1--2Man a 1 6Man 0 1-- 43 cNAc O 1--4GL cNAc--Asn (40) Man a I\ 6Man O 1--
43 cNAc (3 1--4G | cNAc--Asn 5 (41) G cNAc (3 1--2Man a 1\ 6Manj

1-4d cNAc/ 1--4GlcNAc-- Asn cNAc B 1--2Man a 1' 3 (42) Man a
1., Man R 1--4G cNAc (3 “ﬁG’éWAL%"4G]G§4C"I@E--4Gl cNAC B 1--2Man a 1/3
(43) 10 iMamc@1d=n@df ’ENAC 131--4GL cNAc--Asn Gal 13 1--4G cNAc R I--2Man a

1/ (44) (45)

3Man B 1> 4GlcNAc B 124Gl cNAc>Asn
Man o 1/
(46)

GlcNAc B 1= 2Man @ I\
6Man B 1=4GlcNAc B 1=>4GlcNAc>Asn
Man @ 1/3
5 (72)

Man a Iy
O an 8 1= 1461 cNAc 8 1= 41 cNAc=Asn
GleNAc B 1= Mana 17
(73)

NeuAc @ 2>6Gal B 1=4GIcNAc B 1 2Man « Iy
O\an B 1= 461 cNAc B 1-= 461cNAcAsn
Gal 8 1= 461 cNAc B 1-=Nana 17
(76)

10
Gal B 1-=4G1cNAc B 1==2Man @ Iy
6ManB 1= 4G1cNAc B 1-4GIcNAc>Asn
Newkc 2= 66al 8 1-=4G1cNAC B 1= Man @ V7
(77)



112 WMan 13 1--43 cNAc 13 1--4G cNAc--Asn G cNAc R1- Nan a Ix (45) WMn
3 1--4d cNAc R 1-~4GF cNAc--Asn Man a | 3 (46) GcN Ac 3 1--2Man a 1y Man p
1-43 cNAc R 1--4GIcNAc--Asn Man a |/ %7,672) Man a 1\ 6Man/ 1-4GlcNAc/
1--4GLcNAc--Asn G cNAc p 1--2Man a Ix (73) NenAc a 2- -6Gl R 1-
-4GlcNAc131- 2Mana |\ Man 13 1--4GlcNAc i3 1--4G cNAc--Asn G | (3 1--4G1
cNAc RI1- Nan a 1~ 3 (76) 10 Gal 0 1--4G cNAc 3 1--2Maa a |y Manf |-
A4GLcNACR 1 -4d cNAc -Asn NenAc a 2- T@eak R 1--4G cNAc R 1--2Man a 1 (77)
113 Table 4 NeuAc a2--6Gl R 1--4G cNAc (3l--2Man a I\ Mau/3 ]--4GLcNAcp
1- 4GLcNAc- Asn-Fnoc  NeuAc a 2--6Gl /31--4G cNAc /3 I--2Man a 110, (1)

NeuAc 2= 6Gal B 1=-4GlcNAc B 1= 2Man @ Iy
6
3Man B 1==4GIcNAc B 1= 4Gl cNAc>Asn-Fmoc
NeuAc @ 2-=6Gal B 1-=4G1cNAc 8 1-=2Man o 17
(1)

NeuAc @ 2>6Gal 814Gl cNAc B 1= 2Man @ Iy
‘6Man B 14G1cNAc B 1= 4G1cNAc=>Asn-Fmoc
Gal B 1= 1G1cNAC § 1-=2an o 17
5 (2)

NeuAc a2 6Gal 8 1=-4G1cNAc B 12Man a Iy
6Man B 174Gl cNAc 8 1= 4Gl cNAc=>Asn-Fmoc
Glebc § 1 DMana 17
(3)

NeuAc a2—6Gal B 1==4GIcNAc B 1-2Man « I
6ManB 1= 4GIcNAc B 1= 4GlcNAc=> Asn-Fmoc
Man o 1’(3
(4)

NeuAc a 2-=6Gal B 1==4G1cNAc B 1-=2Man a I
6
Man B 1= 4GIcNAc B 1= 4G1cNAc=> Asn-Fmoc

10 (5)

Gal B 1==4GIcNAc B 1= 2Man & I
6
3Mam B 14G1cNAc B 17 4G1cNAc=>Asn-Fmoc
NeuAc a 2-=6Gal 8 1-=4G1cNAc 8 1= Man @ 17
(6)



NeuAc a 2--6Gl R - -4GL cNAc (31--2Man a |y 6Man 0 1--4G3 cNAc R

1--43 cNAc-- Asn-Fnoc Gal 131-4GL cNAc 131--2Man a 1'e 5 (2) NeuAc az2--6@Gal
'3 1-4G cNAc 0 1--2Man a | X 3Man (3 1233?1 CcNAc 0 1--43 cNAc--Asn-Fnoc 4
cNAc 0 1--2Man a 110, (3) NeuAc a2--6 0 1--4d cNAcj3 I--2Man a 1\ 6
3Man 13 1-4G 1 cNAc f3 1-4GL cNAc--Asn-Fnoc Manal (4) NeuAc a2--6Gal
(31--4G cNAcO 1--2Man a 1\ Man (3 1--43 cNAc R 1-4G | cNAc--Asn-Fnoc 10
(5) Gl RI--4GcNAc (3 1--2Man a |y 3 L3 1--4G cNAc 13

1--4d cNAc- - Asn- Froc NeuAc a 2--6CGa --43 1-4GcNAc /3 1--Van a | (6)
114 Table 5 GIcNAc O I--2Man a I\ Man(31--4G cNAcp |--4d cNAc- - Asn- Fnoc
NeuAc a 2-- 6Gal '3 1-4d cNAc !3 1--2Man a I/3 (7) 5 Man a 1y 6 Man 0 14d
CcNAc O 1-4GlcNAc- - Asn- Fnoc

GlcNAc B 1==2Man a I
6
3Man B 1= 4GIcNAc B 1= 4G1cNAc=Asn—-Fmoc
NeuAc @ 2-=6Gal B 1=4GlcNAc B 1-=2Man « 1/

(7)
5
Man « 1\
6
Man 8 17 4G1cNAc 8 1= 4G1cNAc=> Asn-Fmoc
NeuAc @ 2-=6Gal B 1-4G1cNAC B 1-=2Man a 1”7
(8)
Man 8 1= 4G1cNAc B 1= 4Gl cNAc=>Asn-Fmoc
NeuAc @ 2-=6Gal B 1-4G1cNAC B 1-=2Man a 1”7
10 (9)

Gal B 1==4G1cNAC B 1-=2Man @ I
6Man B 1=>=4G1cNAc B 1> 4Gl cNAc=Asn-Fmoc
Gal B 1461 cNAc 8 1-=2Man @ 17
(10)

GlcNAc B 1=-2Man & Iy
6
Man B 1=~4G1cNAc B 1= 4Gl cNAc>Asn-Fmoc

3
GleNAc B I=2Man 177

15 (11)



NeuAc a 2-6CGal 13 1--4GIlcNAc B 1--2MWan a 1/3 (8) 3Man t3 | -- 4Gl cNAc 13
1--4GLlcNAc- Asn- Fnoc  NeuAc a 2--6Gal A 1--4GL cNAc 13 1--van a | 10 (9 @&l
B 1--4G1L cNAc B 1--2Man a 1-~, an 131--1é%| cNAc )31--4G cNAc--Asn-Fnoc 3
Gal '3 1-4GlL cNAc 131--2Man a 1/ (10) cNAc 0 1-- -2Man a 1 6Mari

131--4G cN. Ac t3 1-4G cNAc--.Asn-Fnoc 3 GIcN. Ac Q 1--2Man a 11 15 (11) 115
Man a 1x fiMan R 1-4GLcNAc R 1-4GLcNAc-Asn-Fnoc 3 Ma nal Ile (12) Man (3
1- - 4AGLcNAEN@I4- - 4G cNAc--Asn-Fnoc  (13) Gal /31-4F cNAc R 1-2Man a 1\ fi

Manl 31--4d Cl\lAéma%B]}:stbQM&\I@\q:;mAM& rmc3@ CNAc R 1--2wan a 1 5 (14) Gal
R 1- 4GCNMAC fl/ii 2Man a
an a

(12)

Man 8 1=>-4G1cNAc 8 1= 4G1cNAc=>Asn-Fmoc

(13)

al B 124Gl cNAc B 1==2Man a I\
6Man B 174Gl cNAc B 1= 4G1cNAc=> Asn-Fmoc
GleNAC B 1= Man 17
5 (14)

al B1=-4GlcNAc B 1-2Man @ I
6Mam B 1=4G1cNAc 814Gl cNAc>Asn-Fmoc
Man a 1/‘
(15)



fiMan O 1- 4G 1 cNAc [ |- 4GL cNAc-Asn-Fnoc Man a 1/ (15) 116 Table 6 Gl
R 1-4@ cNAc /31--Van a 1\ 6 Man R 1-43 cNAc 13 1-4GLcN. Ac--Asn-Fnmoc (16) 5
G cNAc 13 1--2Man a |y Man (31--4GlL 1-4GcNAc (3 1--4G cNAc--.Asn-Fnoc (17)
Man a | X 6Man(31--4G cNAc 3 1--4GLcN. Ac--Asn-Fnoc (18) 10 GI cN. Ac Q 1--
2Man a 1X 6Man/ 3 1--4G cNAc/ 3l --4G cNAc--Asn-Fnoc Gal R 1-4Qd cNAc (3
1--2Man a 111K (19) Man a 1\ 6Man 0O 1-- 4G | cNAc 0 1-4G | cNAc--Asn- Fnoc
Gal j3 1--43 cN. Ac 0 1--2Man a 1141 4Lp1629) 117 Ilan 3 1-4GcN Ac 0 1-4G |
CNAc- Asn-Fnoc Gal 3 1-+4GIcNAc O |- -2Man a |I'" (21) WMari gl-'"4GLcNAcj I -
4G cNAc--Asn-Fnoc G cNAc p 1- -2Man a |/

Gal B 1==4GlcNAc B 1-2Man @ IN
6
Man 8 1= 4G1cNAc B 1= 4G1cNAc=Asn-Fmoc
(16)

5
GlcNAc B 1= 2Man @ IN
6
Man B 1=4G1cNAc 8 1= 4Gl cNAc=> Asn—-Fmoc
(17)
Man & 15
6Man B 174Gl cNAc B 174Gl cNAc>Asn-Fmoc
(18)
10

GlcNAc B 1=2Man a I\
6Man B 1= 4G1cNAc B 1=4G1cNAc=>Asn-Fmoc
Gal 8 1= 1G1cNAC B 1-=2Nan o 17
(19)

Man @ In
6Man B 1>4G1cNAc 8 174Gl cNAc= Asn-Fmoc
Gal 8 1==4G1cNAc B 1= Man a 17
15 (20)



(22) Man 01--4d cNAc 0 1--4G3 OR -Asn-Fnoc 3 Man al 5 (23) 4d ORp
[--2Man a |y 6Mari Q- -4G@ cNAc(3 I--4GlcNAc--Asn-Fnoc Man a 1/3 (70) Man
aly 6Man 0 h 4@ cNAc / |--4G cNAc--AgpwFmoc 3 G cNAc 3 1-.2Man a I/ (71)
10 I NDUSTRI AL APPLI CABI LI TY The invention provides an asparagi ne-1inked

ol i gosaccharide wherein the am no group of asparagine is biotinated or
bonded to 15 FITC. Utilizing the specificity of biotin-avidin bond, the

i nvention further provides an, Wniijos4deraridetthi e odm Posasi |y 118 nerely
by reactifgga-lcunad b 13 opf, APOti nated ol i gosaccharides on an avidinat ed

m cropl ate, whereby protens can be clarified which have ability to bond to
a specific oligosaccharide. In orffY) to isolate and purify a specific
protein, a 5 specific biotinated oligosaccharide is bonded and i nmobilized
to an avidinated affinity colum, and a m xture containing a protein
having ability to specifically bond to the biotinated oligosaccharide is

passed through the col uryg, s pbaa &Ry 4 B2 iglemkeh-ruoc

GleNAc B 1==9Man . 17
(22)

3Man B 174G1cNAc B 1=4G]l cNAc=>Asn-Fmoc
Man « 1/
5 (23)

GlcNAc B I==2Man « I\
6
3Man B 1=-4G1cNAc B 174Gl cNAc=>Asn-Fmoc

Man o 17
(70)

Man o 1\
6
%Man B 174Gl cNAc B 1= 4G1cNAc~ Asn-Fmoc
GleNAc B I==2Man e 17

(71)
10
INDUSTRIAL APPLICABILITY
The invention provides an asparagine-linked oligosaccharide
wherein the amino group of asparagine is biotinated or bonded to
15 FITC.

Utilizing the specificity of biotin-avidin bond, the

invention further provides an oligosaccharide microchip easily



protein only can be isolated. 10 The FI TC bonded aspar agi ne-1|i nked

ol i gosacchari de obtained by the invention is useful for the research on
acceptors of saccharides in the living ?ody ti ssues and for the research on
the sugar bond specificity of lectin. 1 9 CLAIMS 1. An asparagine-linked
ol i gosaccharide of the forrmula (1) given bel ow having undeca- to
tri-saccharides OOHOH 4 OCOHHO,O0OOOOHO O Aso-( (1) HO Rz AcHN AcHN

wherei n Rerald B, Adft8aghadpyH1098N ot B Ofnat i QURg8Ead i r fd¥isM8hagn ( 2)
to (6) and may be the sane or different, and Qis a g biotin group or FITC

group. HQvHQinHEEHEEE dP1 Ot ED WedidbyHPrO éh AdcatiNbeHOL & OH dd0wh)i chHEavEO HO
HO HOOC HO HO HO O 0 HO AcHN
ability to bond to a specific oligosaccharide.
In order to isolate and purify a specific protein, a
5 specific biotinated oligosaccharide is bonded and immobilized to an
avidinated affinity column, and a mixture containing a protein
having ability to specifically bond to the biotinated
oligosaccharide is passed through the column, whereby the desired
protein only can be isolated.
10 The FITC-bonded asparagine-linked oligosaccharide obtained
by the invention is useful for the research on acceptors of

saccharides in the living body tissues and for the research on the

sugar bond specificity of lectin.



O AcFIlJ HOHOOHHOO O(3) HO HO HO 120 HO AcHN HO -S~.O HO O HO OR
HOOO (4 HO-O HOO HO AcHN HOHOO HO (5 HOHOO HOOR HOO HO
(6) HO 119

CLAIMS

1. An asparagine-linked oligosaccharide of the formula (1)

given below having undeca- to tri-saccharides

1

R
\O
OH oft OH
-0
HO 0 > o) ° As (1)
O S
| HO HO
R2

AcHN AcHN

wherein R' and R’ are each a hydrogen atom or a group of the
formulae (2) to (6) and may be the same or different, and Q is a

5 biotin group or FITC group.

HO
HO
HO HOOC po__| o HO ACHN
HO 0 o o
AHN" g 0 OH yo 0 (2)
HO
-0
HO
HO
HO
HO HOOC H?
HO o o o HO AcHN
0
AcHN
HO 0
HO
-0
HO

HO



2. An asparagi ne-linked (a2,3) or (a2,6) oligosaccharide derivative having
undeca- to hepta-saccharides and represented by the formula (1) wherein one
of R and R2 is always a group of the ;fgrnula (2) or (3). 3. An

asparagi ne-1inked (a2,3) (a2,6) oligosaccharide derivative having
undecasaccharide and represented by the formula (1) wherein R is a group
of the formula (2), and R2 is a group of the formula (3). 4. An

aspar agi ne- | i nked (a2,3¥ (a2, 6) oIigoagccharide derivative having

undecasacchari de andb es@nt ed HBy_t ormula (1) wherein R is a group
of the formula (3), an i 0
aspar agi ne-| i nked ol iHgoSacchari g¢g_d

the formula (2). 5. An

i 121 containing at |east one
fucose in N-acetyl gl ucosam ne on the nonreducing term nal side of an
aspar agi ne- |l i nked ol i gosacchari de wh8?eNn he am no group of asparagine is
nodified with a biotin 5 group or F A 6. An asparagi ne-Ilinked
ol i gosacchari de derivative containing and according to claim5
wherei n the asparagi ne- |inked oligosaccharide\having a biotin group or FITC
group nodifying the am no group of asparagine is an asparagi ne-linked 5
ol i gosacchari de derivative of the fornula (1) having undeca- to
tri-saccharides. 7. An asparagine-linked oligosaccharide derivative
cont ai ni ng fucose and accordi cl«fn 5 wherein the asparagi ne- |inked
ol i gosacchari de having a biotin FI TC group nodifying the am no
group of asparagine is an aspanggi ke (a 5 2,3) (a2,6) oligosaccharide
derivative according to claim3 and having undegcasacchari de.
HO

HO

OH

HO

e}
HO (6)
HO

2. An asparagine-linked ((2,3) or (®2,6) oligosaccharide
derivative having undeca- to hepta-saccharides and represented by
the formula (1) wherein one of R' and R’ is always a group of the
formula (2) or (3).

3. An asparagine-linked (2,3) (®2,6) oligosaccharide
derivative having undecasaccharide and represented by the formula
(1) wherein R' is a group of the formula (2), and R’is a group of
the formula (3).

4. An asparagine-linked (®2,3) ((t2,6) oligosaccharide
derivative having undecasaccharide and represented by the formula
(1) wherein R' is a group of the formula (3), and R®is a group of
the formula (2).

5. An asparagine-linked oligosaccharide derivative



8. An asparagine-linked oligosaccharide derivative containing fucose and
according to claim5 wherein the asparagi ne- |inked oligosaccharide having a
biotin group or FITC group nodifying the am no group of asparagine is an
asparagine-linked (a 5 2,3) (a2,6) oligosaccharide derivative according to
claim4 and having undecasaccharide. 9. An asparagine-|inked

ol i gosacchari de derivative containing fucose and according to claimb5

wher ei n thetasparfoithaeakicNked Ald@esaachasi&ls, RAvicBYami i Q3 nngroup or FITC
group nodifying the am no group of asparagine is an asparagine-linked a 5

2, 3 ol i geacehatine wdemiviali yeddaf R HBf&Layirned 1hakad seridwmydddaariaad
represented by the fornula (1) wherein RL and R2 are each a 122 hydrogen
atom a ghewpiofthdenfiaonulraul 2)f @asparggoug of modéfieédrwitlae 4pttio (6), and
one of R and Reis always a group of the forrmula (2) or (4). 10. An

aspar agi w@oupnRedf ¥Iq gaeapechari de derivative containing fucose and
according to claim5 wherein the asparagi ne- |inked oligosaccharide having a
bi oti n group off-FRFICIRDAILICodiFYehPiIvesarFher o WsraVahspar agine i s an
asparagine-linked a 5 2,6 oligosaccharide derivative having undeca- to

hexa- sac EFRYRE"I HFOFEPPRE ST B9t AR FUtilPaYPEF e Wher s RSRATAAL"R are
each a tlyd agen atoosrg el gt aq}‘.nt hg orgrlurllall(o\:,%\ul)g ar f’céour% of the
formul ae (151;( go ](36% afr‘fg o?‘l‘g g? R ga_nd =7 |_sga_ yg a% L?p Eﬁp the fornula
() oo o i 0BRSS Slp BB bt at o pspaneslined
of the feQnAybsaédhahide BErPPslesAs Jdf0thel fosAAEhanl dgsvisy Rirkld-aat ed R
tri-saccharides.
7. An asparagine-linked oligosaccharide derivative
containing fucose and according to claim 5 wherein the asparagine-
linked oligosaccharide having a biotin group or FITC group
modifying the amino group of asparagine is an asparagine-linked (@
5 2,3) (®2,6) oligosaccharide derivative according to claim 3 and
having undecasaccharide.
8. An asparagine-linked oligosaccharide derivative
containing fucose and according to claim 5 wherein the asparagine-
linked oligosaccharide having a biotin group or FITC group
modifying the amino group of asparagine is an asparagine-linked (&
5 2,3) (@2,6) oligosaccharide derivative according to claim 4 and
having undecasaccharide.
9. An asparagine-linked oligosaccharide derivative
containing fucose and according to claim 5 wherein the asparagine-
linked oligosaccharide having a biotin group or FITC group
modifying the amino group of asparagine is an asparagine-linked
5 2,3 oligosaccharide derivative having undeca- to hexa-saccharides

and represented by the formula (1) wherein R' and R’ are each a



OOHOH OH,000 HOAsn (7 ) 40J~~O#40~-O#4 RZ AcHN ACHN 5 wherein R
and Rare as defined above. 12. A process for preparing a FI TC bonded
asparagi ne-1inked oligosaccharide chaﬁggterized in that an

asparagi ne-1inked oligosaccharide of the fornmula (7) having undeca- to tri-
saccharides is fluorescein isothiocyanated (FI TC-bonded). 13. A mcroplate
havi ng i mopbi lized thereto a biotinated asparagine-linked oligosaccharide

accor di Nthyla@ogbai #Bord 0 gtBup Jdf- tHAN fakhiDd t 12)C QI UBN ghawyh Nk ivReobi | i zed

thereto a 123 blotlnateg asparagi ne-1inked ol i gosaccharide according to

clainms 1 fdrawulBe (4) to (6), and one of R' and R® is always a group of the
formula (2) or (4).

10. An asparagine-linked oligosaccharide derivative
containing fucose and according to claim 5 wherein the asparagine-
linked oligosaccharide having a biotin group or FITC group
modifying the amino group of asparagine is an asparagine-linked «

5 2,6 oligosaccharide derivative having undeca- to hexa-saccharides
and represented by the formula (1) wherein R' and R® are each a
hydrogen atom, a group of the formula (3) or a group of the
formulae (4) to (6), and one of R' and R’ is always a group of the
formula (3) or (4).

11. A process for preparing a biotinated asparagine-linked
oligosaccharide characterized in that an asparagine-linked

oligosaccharide of the formula (7) having undeca- to tri-

saccharides is biotinated

AN
0 OH
OH
OH
_0 0 o

HO
0 OHO 0o Asn (7)
HO

R’ AcHN AcHN

5 wherein R' and R’are as defined above.

12. A process for preparing a FITC-bonded asparagine-linked
oligosaccharide characterized in that an asparagine-linked
oligosaccharide of the formula (7) having undeca- to tri-
saccharides is fluorescein isothiocyanated (FITC-bonded).

13. A microplate having immobilized thereto a biotinated
asparagine-linked oligosaccharide according to claims 1 to 10.

14. An affinity column having immobilized thereto a



123

biotinated asparagine-linked oligosaccharide according to claims 1

to 10.



