2101588 "N- ACETYLNEURAM NI C ACI D DERI VATI VES AND RPROCESS FOR THE .
PREPARATI ON THEREGF" This invention relates to neM/h+acetyIneuan1n|c aci d
vatives, and relates in particular to.new N-acetyl- 5 ni c
d derivatives having i munol ogi cal activity and to a pr ocesséfﬁis1
preparation thereof. It is known that N acetyl neuramnic acid EXIStSlln
animals and on the cell surface of gonme bacteria as a sial o-conpl ex
(gl ycoproteins, glycolipids, oligosaccharides, 10 polysaccharides).
Recently, it has been recognised that this conmpound is inportant medically
and pharmaceutically in conditioning the functioning of the nervous system
differentiation of cells and inmunity, treatnent of in- flammation, cancer,
viral infection and as a hornone 15 receptor. This conpound has béen
observed to be a specific active nolecule |ocalized on the cell surface.
However, the roles of this conpound in the sialo- conplex are still a
mat t er of conj ecture: A nunber .of organic chem sts who engage in the 20
i nvestigation of natural subst ances have studied this conmpound and t hey
have reported various kinds of sinple derivatives thereof [see, for
exanple, J. Biol. Chem 244, 1306 (1969); Z. Physiol. Chem, 352, 1715
(1971)]. How ever, no derivative havirng§ & conspi cuous physi ol ogi cal 25

activity hawm AGED BERRVAYIVESC ANPe PROCESS HGH oPHE

treatments TS_.dS. eve RT T4 Of_cancer rncrustrve ofmari gnant
tunours of the hematogenic &mm%s di seases,

{3, This invention relates to new N-acetylneuaminic acid o
derivatives, and relates in particular to new N-acetyl- )
S5 neuraminic acid derivatives having immunologlcal activity

and to a process . for the preparatlon thereof.
It is known that N-acetylneuramlnic acid exists in
_animals and on the cell surface of some bacteria as a
_ sialo-complex (glycoproteins, glycolipids, oligosaccharides,
10 Polyséccharideé).-'Récéhtly, it has been récbgnised that
this compound is important ﬁedically and pharmaceutically
in conditioning the functioning of the nervous.system,'
differentiation of cells and immunity, treatment of in-
flammation, cancer, viral infection and as a hormone
15 receptor. This compound has been observed to be a specific
¥ active molecule localized on the cell surface. L.
However, the roles of this compound in the sialo-
complex are still a matter of conjecture.
A number of organic chemists who engage in the
26 investigation of natural substances have studied this
compound and they have reported various kinds of simple
- derivatives thereof [see for example, J., Biol. Chem. 244,
1306 (1969), Z. Physiol. Chem,, 352, 1715 (1971)] How-
‘ever, no derivative having a conspicuous physiological
25 activity has yet been observed,. _
The recently developed multilateral treatments for
such diseases as every kind of cancer 1nc1u51ve of malignant
tumours of the hematogenic organs and collagen051s diseases,



- 2= haye shown that an apot hanasi a effect Is, in fact, attained. Since, an
|nnDderate -use of. adrenocortical bonones and i mmunosuppressors is al nost=
inevitable with such freat- nents, the probl ens of side-effects as well éy )
the: re” 5 ductiion or decrease in. so-called imunity capacity are matters
of graw‘e concern. Therefore, there is a strong demand for safer and nore
ef fect i ve have ehewn fidatusn apothanasia reffect Panyinitactesatibaingtich are

not accongagnised. %%&iﬂld&&*éﬂé‘%sé%f £33 &6 Sor (LT Wb Os Opga aspect  of
.this invention, there are grow ded N-acetyl neuram nic acid derivatives

't epr esent dPTIOSHPRIAS S g‘-%@r?é?%ﬁtfkﬂ?ﬂﬂ%?tﬂ? With sygh treak

r eplr esent azeaaﬂsowwhealﬁ&sdblemtis aﬁf Céf’ﬁie-aéi(ﬂéct§l&?§tWéllI @bl thélgﬂeSUbSt i tuted
ara r gr.oup stands for . ue of . a nucl epsi de

or e nat ¢ AHURSOTRET Hscteaas i s real {5S i tle” HAGERY A be: 11 ned)
the groupmaRteaw edegraveorcanceaaet yl group |ndependently 20 and [err]

represents an ou ' t Y, emcally

nodi fyi ng N acgtil%l&)néelﬂqjeem ﬁ:hcértaec ? ﬁ]ﬁcf&r}& bqel C aC| whi'c efl)saxg‘% i nher ent
- conponent moret Ieé‘ﬂecxmrvg sl c ines diopt masarimithect teakamevht oY esabrvi ng a

. high i mupgkegised a3 WHilch Zre n¥it Nl AR Bl SURLEE | Siige-

" side-eff ectss coul dabe prog.)hced ean t hat ct abovelgsgrrent i oned. di s%dvant ages

coul éobe erEchS-cd.

O According to6 one aspect of this 1nvent10n there are
: prov:.ded N-acetylneuraminic acid derivatives represented
N by the following general formula (I):

(1}

gﬁj 15 = wherein R1 represente a lower alkyl, or a lower alkyl-
- substituted or non-substituted aralkyl or aryl group,
R2 stands for a residue of a nuc1e051de (as herelnafter
.deflned) or a residpne of a glucose (as hereinafter de-
. fined),amd the groups R3 represent H or an acetyl group independently
20 and R4 represents an acetyl group. ' |
- It has in fact been found that by chemically modifying
rN-acetylneuraminic acid with a sialic acid which is an
 inherent component of the living body, N-acetylneuamintc
acid derivatives having a high 1mmunolog1ca1 act1v1ty .
25 without entraining any serious side-effects’ could be
produced and that the above-mentioned dlsadvantages could

be eliminated.



-3- According to the present invention, .the term"'l ower al kyl, means [err]-
al kyl referably methyl or ethyl. The term "nucl eoside reS|due used

her ei ans a.residue in which. a saccharide and a purine or a pyri'mdine 5
base a*re bonded t hrough a gl ycosi de bond, and these residues fay inclutte a .
substituent or substituents and/or ri ngssf Used to the characteristic 'r\i;:ggs

1EhF|r60f Th;e basi mdt&]fal'@nf@stofthéeﬁﬂeééﬂtdﬁlﬁﬁem]?o:tfpr&%méﬁn byxd‘h&f-

(6] oW ng str or e Q (0] or
“exanpl e, alr‘)\g‘yﬁs h%P]F%}mpﬁFg§5§§E 1%‘ﬁllsjed derot es
both D and L- resﬂtheasl;em 'Davgd:lleosedeesedmdueé' pseﬂerm!rlqimmazhné’m
fol I owing reg %érﬁltmwpacgéﬁeﬁﬁ%ae and®a Tpﬁr‘&&{eﬂ‘e W J?é‘

al so i ncl udes residues 1n whic
are est®rifi é?t?-Sﬂ tare &Ol@@@rptbr%‘éﬁble EéYGOSide bond, and these :

residues may include a substituent or substituents .and/or
rings fused to the characteristic rings thereof. - The .
— ' basic backbones of these residues are represented by the
| following structural formulae: ~ = : _ T A

L

10

Y

The following residues, for example, may be used:



According to a second aspect of the invention, there is provided a process
for .the preparation of the N-acetyl- neuramnic acid derivatives of this -,
i nvention which com prises subjecting a conpound of the fornuta (11): i?
10  whéPein [err] stands for a | ower_ IkyI or a lower alkyl.substitu P,
or non*substit ut ed aral kyl or aryl gréuf® Jerr] and [err] are all acetYT
and hal represents a hal ogen atom and a nucl eosi de or a gl ucose as™ herein-
before defined to Koenigs-Knorr reackgion, and then if 15  desi ged
partially or conpletely deacetylating the result- ing product.. e may be
“made in the Koenigs-Knorr readion exanple [err] ag@a catml ystoln a
preferred enbodi nent, use is ma | ecul ar sieve 20 ch. a

nol ecul ar sieve 3A or 4A togethe catal yst -so as effectively to

renmove hydrogen’halides gener at ing the reaction, t¥_enh e the

reaction rate and to |nprove t hel y™> i N t hough

there is no criti™an N

-usual l'y to be carrigd [ Qih t he econoni ca
—..point of view and be : The reaction

dinme is in a range of “trile or

o

Ac OAc

The term "glucose fesidue" herein used denales both
D- and L—residues;the_Déglncose residue is preferably used.
=  The following residues are the typical ones:

— S -'.'—-'0'--'CH2 _ ' I O-f CHZ"

i—D—glucopyraposyl - fA-D-glucopyranosyl



10 reaction mediumin carrying out the process of the present inventi.on.
: The geacet’yl ation reaction nmay be carried out by agitating the product
qg’acetyl group(s), obt.ai ned after t he Koeni gs-Knorr reactlon at a
s+ature of 15 -20 to [err] fqraabout 20 minutes in a reaction néalum

such as nethangl, reaction being carried out in the resence of an al
metal al cohol afBe te¢RB "8ANCPSS §ﬂ%%QQﬁ1i%§§QHRQQ%q theresiduygs mnth

Dovex 50iy whith)pakd bieoreadli of RhRdWSid LhMSidkdrified
conventi on is a Reglstere Trade Mark). Preferred

exanpl es¥ b?Lt%ErngégggefBFeﬁngﬁFi new N-acetyl neurani nic acid
derivatives are hereinafter illustrated by reaction schenes. 0 Starting
materials of the fornuLg_[Ih%_u gd in the process of the -present invention
are known substances and 5 2prepared for exanple according to the
process dis- closed in the gape ardoighn et al. Ghem Ber., 99, 611
(1966), which process conpris three stepsyli.e., esterifying .
N-acetyl neuranm nic acid to acetyl - neuran1nate

acetylating the esterified -8--
- 4,7:,8,9-tetra-0-acetyl -[ gefl - fugani nate and flnaIIy
_ _ .
H Oac
5 According to a second aspect of the invention,'there i:)

is provided a process for the preparation of the N-acetyl-
neuraminic acid derivatives of this invention which com-
prises subjécting a compound of the formula (II):

COOR

{11}

16 wherein Rl  stands for-a lower alkyl or a lower alkyl
substituted or non-substituted aralkyl or aryl group, Ra
and R4 are all acetyl and hal represents a ' '
halogen atom, and a nucleoside or a glucose as herein-
before deflned to Koenlgs-Knorr reaction, and then if

15 desired partially or completely deacetylatlng the result-
ing product. '

Use may be made in the Koenigs-Knorr reaction of for
example Agzcoa, Ag20 Hg(CN)z, HgBrz, AgClO4 as a catalyst.
In a preferred embodiment, use is made of a molecular sieve
.20, such as molecular sieve 3A or 4A together with é catalyst
'~ S0 as effectively to remove hydrogen halides generated



hal ogenating the resultant acetylated product. Alternatively, the corrpound
[II] may al so be prepared by a new process devel oped by the present Ta
i hvent or s, itch 5 conpri ses ester.fyi ng N-acetyl neuranmi hic acid and thefrf

si mul taﬂeousl y acetyl ating and hal ogenat I ng the resultant esterified
I\I—acetyhl-,@euram nic acid with acetyl halt &.~ The conmpound [I1] may be

obta:ned in P?ﬁbfh Ytﬁbdﬁbh%&ﬂdht !ﬁ?ﬂ%ﬁhéﬁtée:?éﬁbﬂi?ﬁiratbhén&reﬁess
is al so excel|en e.p vi ew of bo afety and econony
and is utilis&fP Epgﬁeﬁ'ﬁ yﬁeﬂ'dg‘%'gﬂﬁ ’F%é gt ep to the process
of. this invention. Althougtpchede [ild ]nomﬂlaqxb;mmgblmforeaetioui eld of -
about 90% by N- t cli.bg the
Fesul tant pr obsRpertuass: 38 R B B A od Ko drplpdrbhE
(there i8 no atnreoami &Rmnrwt@neemumrfnmﬁzh%ltmw)omiﬁahe'DQiat ofurs to
achi eve si nul tﬁaeouaaas@&he@ o s MAAANA P LE B operatighsC! oses

in the aforesal B a halide (chlaoride) N- acet neuram nic acid
derivati ve. to@ EhELAFEARD, tide d@ érn F’or’?ﬁ.ﬂ%e % ,3Qheintesng
—Jpoint ther eoftoszqohodrsql osed and . |t is not believed that the chloride has

[been prepared. The,c ound | ]..of the sent nvent on ve an

i npressive activi t9 P3 &3ﬁ'§’|1% %’m e’l’s" Z‘J‘o“’ f alﬂ:gyl “ﬁﬁﬁo?‘ﬁgl cal
-functi ont0mayreascttoar meddumbynt Icam'sé.ng‘ aute the Iprocessrofcthecpresent
Effect on they ﬂGfahti‘BhO” of murine splenic | ynphocytes with Con A

' Suppressor T cell's _are non-speci-fically activated by 30 Concanavalin A
(Con A).  An invesThgafieagedylatdon reactdommeaseihe eamnied couti by

~ ddgivat i ves OigiHStiﬁge@hboﬁr%auct having acetyl group(s), obtained
' _ after the Koenlgs-Knorr reaction, at a temperature of
‘15  -20 to O °c for about 20 mlnutes in a reaction medium
' such as methanol, reaction being carried out in the
presence of an alkaii metal alcoholate. - The reactlon
"solutlon is neutralised, for example with Dowex 50 x. 8 (H )
N and the reaction product is récovered us1ng a conventional
20 f'procedure. (Dowex is a Registered Trade Mark) R
o ' Preferred examples of the process for preparlng new
N-acetylneuramlnlc acid. derlvatives are hereinafter
'l_illustrated by reaction schemes._'

—_ - - S Koenigs — Knorr
[II'] '




such a reaction systemwas therefore carrled out. . The investigation was
car |ed out according to the follow ng procedure. Firstly, Con A and .
ex es of the conpounds 35 [I] of the.invention wereé. added to’splenic
cytes (SPC) obtai ned fron1BALB/C|y(xato prepare sanpl es. These’“
sanples were cultured on a microplate™atf 37 C for 20 hours ‘in a 5%*%@ r
at nosphere, then tritium/labelled tQym dine was added to the- sanmpl es and
the sanples were cultured at 0.37 C for another 18 hours. The SPC was then
collected and the anount of [err]-thym dine incorpora into the SPC 5

observed that th ration of [err]- thyn1d|n'

and enhance activation of T cells’ b 'yas al>o quQpCed'
by the presence d%% -of the present ) gntio ucts of
Exanpl es 9 re'nafter) Results of tests car@@%d out Ypi cal

derivatives on Koenigst AeKroitA fegethaisi. s of. Con A-[Stinul ated
—= Lynphocytes Stitmilation Index of [err] Derivative Conglef®8tion (M
Thym di ne Incorporatlon a) VVth Con A W t hout . ConA Nener S
1.00 153" | . HO—<

conpounds are “sho Tahle 1. T able 1 fect of ne:&anln C hd-

.~ (H or F)

(H or F)

Starting materials of the formula [;I] used in the
process of the present invention are known substances and
5 may be prepared for example according to the process dis-
closed in the paper of Richard Kuhn et al., Chem. Ber., 29
611 (1966), which process comprises three steps i.e.,
esterlfylng N-acetylneuramlnlc acid to obtaln ﬁ-D-N-acetyl- :
neuraminate, acetylating the esterlfled product to get

'sllgxmgt was
- s accel er at ed

Pl

W



Compound 11~ [err] 1.10 - 0.93 20 Product of Ex.9

10 T 1.57 1.26 Product of Ex. 10 10 °r
1.'81 - " 1.24 FIU 100 . 0. 02 0. 47 DAI.d_‘_.'.-]'
10~ 1.07 1. 24 Conpound I1' + FIU 10 .

0. 02 & . 0. 30 Conpound I4'8+25 DAI ' [err]

3 %% o Tl o S G B adsepr e S By
Table | ha&wganauﬁngxrhauneauixant[nwetxiate%ymx¢ﬁect of -Iynphocytes was
'significantly aRhanGed foel € GBS ﬁf_\g%{reﬂio'\ﬂ%a??eﬁtﬁéo

[err]. FLU, a conponent of the product “of
©10- prod¥c® SRVERTORPSSALYRKORGH kY e PFRFeRE cRVEIITSy iWhiehs in Con

A- st ghul %@ﬂﬁ@sh@?ﬂeaqf ‘i) —eﬁgymelﬁmm:im%w@ Q%d[ﬂliéﬁ t hyni di ne
I NCOor porat,l on was 0D-- Sserve a r reated cu
P el Dofbaand bedreenrb e cfis pssubtisy

Conpound Sifful tgneously,
seened t@stéﬂﬂﬁﬁednNkEceEgiaeufaﬁNﬁ1syathéswsthbapethd r dad idfe .i Fdeease was

1 O e ] e L Bt Bandd 80 Tdbhet Y1852 Unahi O RHB dndthbd del RI%dhnM)
© et al. This process is also excellent from the p01nts of

10 view of both safety and economy and is utilised preferably
in a preferred preliminary step to the process of this
P invention,
e - The compounds [Iﬂ may be prepared in overall yield
'of about 90% by esterlfylng N-acetylneuraminic acid and then
15 reacting the resultant product in an acetyl halide solution
at anbient temperature (there is no limitation on the reaction temperature)
for several hours to achieve simultaneous acetylation and halogenation.
R. Kuhn et al discloses in the aforesaid paper a )
hallde (chlorlde) of a N-acetylneuramlnlc acld derlvatlve f
26 tOgether with a molecular formula, However, the melting
- point thereof is not disclosed and it is not believed that
- the chloride has been prepared. '
The compbunds !?] of the present invention have an
_.1mpresszve activity for condltionlng immunity.
The 1mmunologlca1 functions may be determlned by the
" use of the following procedures:
_ (1) 'Effect on the activation of murine splenic lymphocytes
- with Con A:
Suppressor T cells are non—spec1f1ca11y activated by
36-'Concanavalin A (Con A) An 1nvest1gat10n of the effect of
' N-acetylneuamlnlc acid derivatives of the 1nvent10n on
such a reaction system was therefore carried out. The
investigation was carried out according to the following
procedure. Firstly, Con A and examples of the compounds
35 '[I] of the invention were added to splenic lymphocytes’
'(SPC) obtained from BALB/C mice to'prepare samples. These
samples were cultured on a microplate at 37°C for 26 hours



compound [I1] ([err] M and DAl ([err] M exerted the sane 10 effects as
~those aof FIU or DAl al one on the DNA syntheS|s of Con A-stimul ated

|y ytes. The products of Ex. 9 and Ex.: 10 enhanced DNA synthe5|s of

|y ytes even when cul tured mﬁthouﬂ-@bn-A (Table 1). (ii) - Effect of”

' / e

Thvest i gat i oot Pheb; EEmBapugEene . ord cohn 1anet 16d HAVRYALuR L g T
cell activatvas addedttOnthensﬂmpgbiMndwtnﬁHSampkeswuenercubﬂuned ay-
measur i ng therPurpst Rhokhasldsl Bl CHHS P Gas %;g cbigetefC - vas

cul - 20 tured toget heep red % each of th
conpounds [I%n%ftbﬁeamﬁVEﬁtP§n Hrd BﬁﬂéﬂﬁliRPQﬂnﬁiﬁﬁﬁﬁ btgetbetSBQt in

Tabl e Z at [ﬁ&é]dé@érﬁxdaasbyTheangSBB@dwu%ﬁaraxl&ﬁWEEEnvsfe further added"
to the sensitized, SPC. Tei res Itant %ﬁ éﬁﬁhCU|tured in a
Cunni ngham cha S & 39sBlE,, 1% #gs 9 QFmﬁpﬁrﬁpﬁﬂﬁB%?aB¥°PFC was
" det ermi ned. of stnynndinbaunmbesncnhus<ﬂbd§m§natedeahwednnmﬂcéhe cel

viabi [ty vag,y dgab Coho! 0okBGaganly g 4f (90 Oénoﬁfe%{ﬁoundt%g This

f——neans t hat 3 suppressrve S is
enhancedln/Qﬂhﬁ@@ﬁ%oﬁﬁd§h9fpr8599b& pm cqmpounds ] lot “h&fpresent -

di sacchygy | dej fvchepshIgpraadcticbr BRbaRHIY 93%'1&%%%%981'9” er y

Results of tests carr1ed out uszng typical compounds are
shown in Table 1. ' ' ' -

‘Table 1 - . Wi

_ : Effect of heﬁraminic acid derivati&es'on
15 S the. DNA Synthesis of Con A-Stlmulated
Lymphocytes .
R | ”',j'mmmMMMmah%ﬂ
Derivative = Concentration M) zgpmdlmelnunmunuimaa)
- TR N o o _Whth(knlA “hthout(1x1A -
Nome: - e s Y e T 1,000 7
| Compound o 107% 1,10 0.93
| 20 Product of . ..5 C S -
i Ex. 9 1072 1.87 - 1.26
I Product of =~ _, - S S
x Ex. 10 107 1.81  1.24
| FIo 107° 0.02  0.47
par - 100% 107 0 1.24
Compound II' s oL
FIU 1072 0.02 0.30
Compound II' + - . _, S .
25 DAL 10 © - 1.02 . . 1.33

F1U: 5-f1uorov2',3'—1$opropyridene'uridine

DAI: 2',3'-di-O-acetylinosine

aj Results of typical experiments.

As shown in Table I, Con A-induced increase of DNA
'36 synthesis of .l1ymphocytes was significantly enhanced by the
N compounds of Ex. 9 (107° y) and Ex. 10 (107%u). FIU, a
| - component of the product of Ex. 9 and DAI, that of the

[7al



-PFC response to SRBC invitro5 Treatnent . Concentration (M
PFC/ 2 x [err] cultured | ynphocytes a) None

57 [err] 4 FIU ~ [err] . 11 [err] 3 DAl ‘
[err] -~ ‘28 [err] 6 Conpound II° Jerr] . 3
[err] @& Product of 10 Ex.9 - 10 - lerr] 16 [err] 2

Product of Ex. 10 o r 25 [err] 17 a) Mean +
Sr(é ugf '?I’I pl PEefuct, of  BXs. lﬂorﬂi{‘ﬁ@‘l‘és’tﬂ‘%‘é“%m_ 1ncrgase 2n PNAcan pe

seen. t hat thesynmﬁeshs dfn Boama-est imelicced bynphdeytest ar Alndstd com~

: : A |
yrphocytes eRRENR, #aTErhteat B T8 | S e ¢ o Foar JOPREL PR HBRS 6000
SRBC. This i sersedt donaoF ¥ EAkssd) cetrteatsd Coml tures sCgmpbundnily ,

SPQSBE?do?yELQ%S“‘?F’%‘? gk ngo“‘%‘e | nc‘ﬁﬁ%‘ﬁg SEoEE] Bafd =210

Furt her nor e, @@NQ&QM%41 nerease of BNA osymkhesigpdbek. the ratenhe
Ebsgncgl af -[C)XafAigb&eawwg Ieﬁni f_yl_d &&ﬁor alfﬁ*ﬂhé*m°r9‘0$ﬁ§5%§§[, vity
__hand, , and cqonpoun 4 ce p
" of the cells [P46fe® % pﬂ#? 3Ebdﬁ H E?Ss b¥)e heénfr Bduct s

“of Exanpl es 9campoﬁﬁdn 1) 16) g«ﬂOa lmyeuhdMDAIttEOp ) rexéreetl ohe same

e g e b

cel | s. of Con A-stimulated lymphocytes. The products of Ex, 9

' and Ex. 10 enhanced DNA synthesis of lymphocytes even
when cultured without Con A (Table I).

_ '(ii) Effect of murine splenlc lymphocytes on’ immunoglobulin
15 - synthesis _ -

S Investigation of the effect of N-acetylneuraminic
_acld derivatlves having T cell activation effect on immuno

'_globulln synthe51s was carried out by measuring the number
; ; Fof plaque forming - cells (PFC) To do this, SPC. was cul-
26 - tured together with sheep red blood cells (SRBC) and each

© of the compounds Lf] of the lnventlon and comparative
7substance to be set out in Table 2 at 37° C for 5 days.
'Then SRBC and a complement were further added to the
sensitized SPC. The resultant sample was cultured in a
R 25 -Cunnlngham chamber at 37 C for 3 to 12 hours and then the
number of PFC was determlned _ _

It was found that the number of PFC was reduced and
the cell v1ab111ty was identical to the control (free of
the compound [;]) This means that the suppress1ve
- 36¢;_effect on 1mmunoglobu11n synthes1s is enhanced by the

' compounds of formula [1].

35



- 12- Table 3 Effect of the treatnent of Con A-stimul at ed and
q“§ timul ated cells wth disaccharide nucl eosi des on the suppr essor

1

Yity of 5 . the cells [err] " PFC/ 2 x [err]
cultured [err] Exp. 1 .Exp. 2 Ei 3 None (Control) . P
103+ 17.111 + 4 130 + 16 FI Ur[ T M - Re

- 108 + 10 100 DAl (104 a bl e 2
108 + 8 Conmpound || (ﬂf&ectﬂof Q}sai%haghde nucleosides1§;uf 24 Product

of Ex. 9 (10 _ 5 Product
of Ex. 10 ([err] M their molecylar consgituents on the pggmary; Con
A(-27g/m) | GSPF@ré%%dn@el@o éﬁﬁc Ph vi€RB8 A - Sy 6
39 + 13 [Ex.10] + Con A . F8_a. 2 xs[errl

| ynphoc§t es Tpeatment ubat ed wi tW@de nuﬂé[ﬁﬂﬂé—? E s r
mol ecul ar con- stituents in the presence or absen

[err] for 45Néwe and then the cells were co-cul tursg@ w’th, no'rmal fresh

a) Mean + s E. of triplicate cultures.
From the results shown in Table 2, it can be seen
that the products of Examples 9 and 10 and their starting -
15 materials induced a decrease in PFC response to SRBC.
' Con A-stimulated 1ymphocytes exhibited suppressor
activity on’ the primary PFC response to SRBC This 1n-“'
iiduction of suppressor cells by Con A was Significantly _

- enhanced by the presence of the product of Ex. 9 (10 5 5
26 and the product of EX. 10 (10 -4 M) during the incubation o
with Con A. Furthermore SPC precultured with, the pro-
ducts of Ex. 9 and Ex. 10 in the absence of Con A also
exhibited the suppressor activ1ty. On the other hand,

FIU, DAI and compound III:]did not 1nduce the suppressor

25 activity of the cells (Table III)
The induction of suppressor cells by the products of
Examples 9 and 10 no 1onger occurred with the pre-treatment -
~of lymphocytes with anti Thy-l antiserum plus complement
© These results suggest that these disaccharide nuc1e051des
30' can induce suppressor T cells.

"

spl een cel | I 2 X [err] cells) pluf SBC (1 x [eri# - b) - Mean +
—=S. E. of trlgl cate cultures “Hi ther *4|t has been eeog sed .t hat the
function  DAI _ 8 +- 6
Compound II' ~ 1o"4 43 + 11
. Product of o ._5-." o
10 Ex.9 : T | , 16+ 2 _ .
- Produet of - . ._ - .y
Ex.10 . 10 - 28 17 N\t

K2



25 of suppressor T cell is rduced in the case of autoi mmune™di sease such
as:col l agen di sgase. Hence, N-acetylneuraminic acid derivatives according: ]

to the pr esent |nvent|on having an activation effect on suppressor T cell,f ‘)
may be Txpect ed t0 have clinical effectiveness as an inmmunity. control -
agent . 30 The fol | owi ng non- |ty g_Exaanes illustrate this

I nventi on: EXAMPLE 1 Preparation of neth% chloro 4,7, 8, 9-tetra-0-
acetyl-[err]- D-N—acetylneuran1nate o b acetylneuranlnlc acid (19)
was dissol ved i n met hanoIbEﬂ@Qgrrb¥ e Z:t:@aca‘md?w\m@ fél%ﬂdﬁ-éﬁxﬁul‘é{:@dadded
- 13 - to the solution obtaine m,xt.ure itated at room
tenperature for 2 hours, BRg BPAS gﬁgﬁ%%ﬁf4|§gii§%k¥ﬁQaQ%EFQQQ&E&%?ed to
dryness. The resultant raucdeeswﬂesren<nneﬂsﬂﬁpressdf(H&f&ﬁﬁ@ﬁobfether
and 1 g f methyl 5 P Rha@cetyl heuram nate was obtained as
col ourl ess aci cul ar xsta S y| e d 95%. PhyS|acaI properties: ‘m p. lgl)i
- 178 C [err] Treatmenl: (¢=1; [err]) 0" Auilired [kymphddytes
“calculated: C 44.58; H655 N 4. 33gkpund ' Ex C 4. 62; HGE%Z? §l423

P
-_-’-cl)-]? ;-.Cgt §T chlbg‘?g%le § g %I\I—ma)c(tehﬂnﬁgr}%rg nat]-?? th-uls +ol21t ™ ned m{3gd§elc.16 o
FIU (10 S —_— === .. 108 + 10
L 10 DAI (107 M) . — - 108 + 8
. Compound II' (107% M) =--=  -——=" 145 + 24
#4’ Prodact of Ex. 9 : L .J | S , :
T Il ') . . .83+16 54 %2 72 + 5
' . Prodgct of Ex. 10 . | | o ..-f L .
10w _ 67T+ 9 34+7 89 + 17
~ _ Con A (2 g/ml) .. 68+ 3 65 +8 . -—
15 [Ex. 9] + con A © BlL+ 6 39+13 ——
© - I[Ex.10] +ConA 20+ 9 27°+8 SR——

. a) 2 x 105 lymphocytes were incubated with dlsac-
. charlde nucleOS1des and ‘their molecular con~.
_ _ . stituents in the presence or absence of Con A at
20 . 37°c for 45 hr, and then the cells were co-cultured
.' w1th normal fresh spleen cells (2x 106_cells)
. plus SRBC (1 x 10° cells). -
b) Mean * S.E. of triplicate cultures,
Hitherto, it has been recognise&'that the function
25 of suppressor T cell is rduced in the case of autoimmune
- disease such as collagen disease. Hence, N-acetylneuraminic
acid derlvatlves according to the present invention having
. .- an activation effect on_suppressor T cell, may be expected
'to have clinical effectiveness as an immunity control agent.
30 The following non-l1m1ting Examples 1llustrate thls
invention: : '
| EXAMPLE 1 |
Preparation of methyl 2-chloro-4, 7,8 9-tetra-0-
“acetyl- Q—D-N-acetylneuramlnate _
35 N-acetylneuraminic acid (1g) was dissolved in
' methanol (100 ml) and 2 g of Dowex 50 X 8 (H+) were added



stlrred at a

The crude su
benzene- et he
title conpou
properties:
chl orof orm
[err] (TMS)

- Hz), 30g

2',3" -di- 0 a
0-acetyl -

D-galacto oc
of [err] 300

nbient tenperature for 5 hours. The excess 15 . -amount of .

{)t.0 the solution and the sol vent, was again distilled off to obtain 1.5

;%;st:hlorlde was then distilled off under reduced pressure; benzene was
/el d 95% of the title conpound as=al8otourl ess annrphous sub- stance.

d f
Bﬁiq?ﬁﬁleune ﬁyﬁ?é%%hggrveﬁgg;%gxfufg %ﬁﬁf%ﬁﬁ% (} ropm
rtcemmmnﬁe n%@l!'a% kouss; | Ebsnasiléﬁpa‘uedcwsfl eﬂtse T erate was.

Bvkporifted [€6 'dryRess. The resultanteielside wad re-
1654, 1532 NVR [err]

. R
£ erlrljsﬁed 1@‘%‘"6”%&60# gk&}' agdgd |&4°[133§43b5510 and 12.0 |
-D-N-acekPliéhkaminate- kds GthRPhed? ald epolicurleds

cetFyI 13 b“o’l'-éﬁdft%iél &{%%3[§?g?desoxy 3 6 7, 8- tetra-.

5%8%&%gﬁ ?ﬁ 550 my of 2, 3'-di-0-acetylinosine, 150 ngy

" my of ol ecul ar sieve (4A) were added to

—=30 ml. of acetonit ge vwerg®y 510 ng of methyl 2-chloro-4, 7,8
Eﬁ |a D-N- : : R

,9-tetra-O acetyl

10

acetylneur-
[al D - -28°% (c=1, H,0)

k Elemental Analys15° C12H21N09 | _
| | calculated: C 44.58; H 6.55; N 4.33
found + C 44.62; H 6.57; N, 4.23

To 1 g of methyl 9-D-N-acety1neuram1nate thus ‘'obtained
‘were added 10 ml of acetylchloride and the mixture was

stirred at ambient temperature for 5 hours. The excess'

.- 15

amount of acetylchloride was then distilled off under
reduced pressure .bénzene was added to the solution and the
solvent was again distilled off to obtain 1 S5 g (yield

| 95%) of the title compound as a colourless amorphous sub- -

30

25

- 30

'stance. The crude substance was recrystallised from

benzene-ether—petroleumether mixed solvent and 1.26 g
(yield 80%) of the title compound was obtained as
colourless acicular crystals._

+ Physical propert;es:

m.p. 116 - 118°¢C

&x]zg 'f'-68°C-' {c=1, chloroform) :
I.R. voaoe  (em™h) 1735, 1654, 1532
1 |

H NMR (CDCl,) &, (TMS)
'1.92(3H, s), 1.99 - 2.10 (OAcxd),
2.87 (1H, dd, J=5.0 and 12.0 Hz),
3.91(3H, s) |

* e



10 amnate (conmpound [I1']). The m xture was then agitated at anbient
tenperature for 48 hours. The resultant solution was filtered and the oy
filtrate was evaporatedto dryness. 50 ml of ethyl acetate were added to th 23)
resi dug®and the solution forned was washéd two tines with 30%.by weight 15
aqueoué%pota55|un1|od|de solution to renbde~[err] and HgBr2. The organic
phase was then dried over G auber’sgggibrand the solvent was distilfed off.
Purification was effected by subj ec crude product to alumna colum
chronat ography and el uti nfPEeRaIghemcottAy)dtediro-agetyIhd - t| e conpound

was obtained in an anount @i(ma{@e{ﬂeﬁ%%ﬁegéx? ?ogoqr gesspguder .
Physi cal a alysis

c34km3h50ggoggrtles [6”r]OT%é%iX%ﬁiEgga%?&écg%egggt-ﬁsslmcsr@aatound
C49,.15; &1 5.41; N 8. 11 MDgshacto-asctopyrandsyly 836sie) | . R [err]
5150 (Broxn) 276 PAMEPE By '”’mwaegﬁ}nosing.72%93ms%§rw?<§§)88
d, J=2.2Hz), 80Q0mgllf JigB1y, And HQ0 Mg of MGMECELEr Pstpaeaiddn ekre
—=2', 3" -i sopr opyhigdan¢o° 30° mi ‘%f“é%é%dﬂlé%fhé'dféf%&wéa ﬁy 530! &k 30
o - methyl 2-chloro-4,7,8 9—tetra-0-acetyl-fp—D-N—acetylneurn
10 * aminate (compound [11']) The mixture was then agitated
' at ambient temperature for 48 hours. The resultant solution
‘was filtered and the filtrate was evaporated. to dryness.

' '50 ml of ethyl acetate were added to the res1due and the
solution formed was washed two times with 30% by we1ght
15 'aqueous pota881um iodide solution to remove Hg(CN)2 and
_HgBrz. The organic phase was then dried over Glauber's
. salt and the solvent was distilled off Purification was
) effected by subJecting the crude product to alumina
o column chromatography and elutlng the benzene-ethylacetate.-
20 | The title compound was obtained in an amount of 430 mg '
- (yield 52%) as a colourless powder
Physical propert1e3°" """"
1% -16°%  (c=1, methanol)
s " Elemental Analysis: C34Hy3N:0, g
25 - calculated: C 49.46; E 5.25; N 8.48
- . found .~ : C 49.15; H 5.41; N'8.11
Mass Spectroscopyj(ED) m/z. |
- 825 (%) _
I.R. ﬁg; (cm‘l)' 3300, 1740, 1660, 1530

30 1

H NMR (CDC13) 5H (TMS)
1.88 - 2. 20 (OAcx7), 2.76 (1H, dd, J=13.0 and
4.5Hz), -3.78-(3H, s), 5.95 (1H, 4, J=2.2Hz),

8.20 (1H, s), 8.44 (1lH, s)



-acetyl-- 1-met hoxycar bonyl - D-gl ycero-[err]-D- gal act o- oct opyranosyl) uridi ne
50.1c acetonitrile were added to a m xture of 1 g of ,

2", jj 'sopropyl i deneuri-dine, 150 ng of [err] and 300 ng of HgBr2 fol | oned
by I7g of nol ecul ar sieve (4A). The m.xtige_obt ai ned was reacted with 510
ny of 10 - conpound [11'] under agitati-on at ambient tenperature for. 24\3

hours. The sol ution obtai ned was Wand the filtrate was evaporated

to dryness at [err] und@rrd (b,pr@_sszurest-olg@ﬁpdp LhgenelgerD~ 100. M
of ethylacetate were add o the r u and th n_obtai ned was 15
~washed wi th 30% by wei gH¢ Lﬁﬁﬁ?g]p?ag jtﬂﬁ§%’a¥a€ é {7 b 8&‘5?3 enove
Hg(CN) 2 and HgBr 2. Theaﬁewnaemmmmrmy\hsndglgdewmeq-u-auber

salt, the solvent was r tai ned, Substances
‘solubleSn ether were rg%v}&%aronﬁ# go%%jhgt erl a?'ggand after the
‘addition of 20 160wmlopﬁﬂﬂQ9tﬂnkﬁwikﬁlERW%U%@dﬁﬁttﬁlalmﬂﬁ§“¢@n§¢ed g Bf

:I t he additi ong6f qetl foid. S | e
i formed and ff?'l t’gr egggﬁ&gr#(}q(ﬁﬂeégiﬂl ?jésﬁ e MDEE(CQP% glﬁg ?gg/f a

""'col ourl ess pORdEEBER ,t FOoLliowed R¥b %‘B%yﬁeﬂlefg (4Ppysi cal
properties [err] TheZmixtuheJobﬂaﬂﬁeuuwasE}ewcﬂéalwfmalsiosmg[omr]

st 18 oL TS T e g lod €0 Agbife conbefisiby, ik °°

714(M - 43) aaahourssg)mnaqukutqoq[qhtqgnedJﬁss fimtereaSaad[amg] NVR

(CDC13 H &nya'ate was evaporated to dryness at 40 C under reduced

pressure to remove the solvent. 3 100 ML of ethylacetate \.J |

. were added to the res1due and the solution obtained was
15' washed with 30% by weight aqueous potassium 1odide solution
to remove H’g(CN)2 and HgBrz. The ethylacetate solution was
dried over Glauber's salt, the solvent was removed ‘and
oily material was obtained Substances soluble in ether were
!w_ S L removed from the 011y material and after the. addition of '
' 20 10 ml of chloroform non-soluble material was Temoved. By;'
'the addition ‘of ether to the chloroform solution, pre--
cipitates were formed and filtered off and dried. 1In this.
way, 300 mg (yield 40%) of a colourless powder of the title
compound were obtained ' : :

25 ‘Physical prop_e_rt:.es :

22 . o o
[a] > -2.1 (c=1, methanol)

Elemental Analysis: C32H43N§Ois MW=757.70
- calculated: C 50.73; H 5.72; § 5.55

found ' : ¢ '50.56; H 5.90; N 5.22

742 (M*-15)
714(v -43), 698 (m' -59)

I. R ,KBr (cm-l)-

o max : 1735, 1678, 1530
B NMR (CDCL,) - 7y THs)

30 : Mass Spectroscopy: m/z '757(M-+),



-16- 1.48 (s, 3H), 1.70(s. 3H), 1.88 (S. 3H), 2.00. - 2.20(0OAcx4), 2.60(
1H, J=4.0 and -13.0Hz) 3.80(s, 3H), 5.68(d, 1H J=7.0Hz), 7.60(d, 1H
¥J7.0Hz) 5 ST . EXAMPLE 4 Preparation of 2',
3' -isopropylidene-5- 0-(4-Nacetyl-2,-4&6li<desoxy- 1- met hoxy- -
car boil: D gl ycero-[err] - D-gal act o- oct apyranosyl ) uridine: 10 _ The
conpound obtained in Exanple 3 was dissolved in 10 m nethanol to forma
sol ution which waslndact(ad SH)h, a .70 (&) @AY epaded(py gﬁfsobvbag_l_oo ng of
‘potassiumnetal. in 10 ml of nethanol and the 'resuftant sblutron was agi-
tated at OC for 202wRAUDESx4)The . 685(dd,i g ,S P4 ] @an@s13 Doy fieut ral i sed

w th Dowex 50 x 8 [err] at -20C, filtered, concentrated and evaporated to
dryness. The resul 8+ 88 (Fesi3dlo VesbBI(@s0LlHed I=T.8H2) ,0f7 1ay f@pojgand

di oxane was further added to forma precipitate which was filtered off. 1In
this way 230 ngy (y?&f 0889 of a colourless 20 powder of the'title
- conpound wer e obt ai ned. ‘Physi ¢al ‘properties: [err] Elenentdl Analysis:
[err], MAM589,55 calculated: - C 48.89; H5.98: N 7.13 25 . a

_ﬁﬁigggd 5 : C48.25 H6.03 N7.0xaMppe e ([err]): 3300, 1735, 1645,

Pfeparation_01‘2',3'4isopropylidene-5'-

_ _ _ 0-(4-N-acetyl-2,4-didesoxy-1-methoxy-

E : ) “f " cgrbonyl—D-glycero—urD-galacto—octapyranosyl)

o - | _ uridine: ' - - .
N 10 : The.compbﬁnd_obtained in Example 3 was dissdlved in
10 ml methanol to form a solution which was reacted with a
. solution prepafed by dissdlvi@g 100'mg of potassium metal
"in 10 ml of methanol and the ‘resultant solution was agi-
~ ‘tated at 0°C for 20 minutes. The resulting solution was
15  neutralised with Dowex 50 x 8 (H ) at -20°C, filtered,

.° . 'concentratéd and evaporated to dryness. . The resulting .
residue was dissolved in § ml of methanol and dioxane was
further added to form a precipitate which was filtered

| off. In this way 230 mg (yield 60%) of a colourless

20 - powder of the title compound were obtained.

| Physical properties: _
~ -'uylzg . -9.5° (c=1, sz)
Elemental Analysis:-'C24H35N3014, MW=589,55
‘calculated: C 48.89; H 5.98; N 7.13
25 , found ~ : C:48.25; H 6.03; N 7.05

KBr (on=1ly, 3300, 1735, 1645, 1530
max | | |

H NMR (D,0) 3, (DSS) L |
. 1.55(s, 3H), 1.66(s, 3H), 2.30(s, 3H), 3.4(s,

‘I.R. ¥
1

W), 5.96(d, 1H, J=8.5Hz), 5.99(d, 1lH,
30 - J=1.2Hz), 7.90(d, 1H, J=8.5Hz)



(D20) [err] (DSS) 1.55(s, 3H), L6ws 3m,-z3mé}3w, 3.4(s, .3H),

) 1H, J=8.5Hz), 5.99(d, 1H, 30 J=1. 2Hz), 7.90(d, ,
}73. 5Hz) -17- EXAMPLE .5 Preparation of methyl 1",2",3,4'-tetra-O
acetyl-[Lerr]-D-gl ucopyranosyl - (6" -2)~4,1f% 8 9- . ' SR
tetra-0-acetyl-[err]-D-N-acetyln ' 5 1.5 g of -
1,2,3,4-tetra-0-acetyl-[err]-D-g fose .was di ssolved in 50 M of

~ acetonitrile and 1 g Brepekredibar ofi eethyla)l ' &0, Y, 4t ~tetra-Qnd 300 .ny of
i HgBr2 were added to t Uigi_ of {ipguadg[ §L] . The ..~
Ty

resul ting solution was stfrr effperature 1 12 hours and
then filtered. The ftetrar®-agsetylsotDN-aeettyingyraniaater educed

pressurge to rennvg;gokvggthgqQQWQ%Eﬁidﬁbidhéﬁ?D@gSD- 188opyrehose
et hyl acetate were_added to th%@Le Jd%g opt ai ne :%§ qﬂﬁ;e SO u%[on'thu
formed was \ERBcAifFPAVSEodny Féhf’ RN GEAS

, %€ PEmALeSHIAF on
to regovebklgéma_l @g)l;lgFEG. mgTbES?m}?éﬁ@.m lﬁoalia?g avP Hanii geraa.sdggi-ed
- powder vas <uRpeR: ke PReLBPLariDe. SitTov s B} & 6F Sohpeudd ITEIL!
~ neans of a rThedresudiing- ecAytion Mas siiiryed 13t gpubiept bemperasure
productyy | Nebhi $2WA4n230a 08 piell $14XUrd ., ' arKe! PUItrag8Swhgdes—of the
title 8éhpound wer e oBtabne .. Physical properties: . - :
: tilled at 40°C under reduced pressure to remove solvent
" and evaporated to dryness. 100 ML of ethylacetate were
added to the residue obtained, and the solution thus R
formed was washed with 30% by ﬁeight:aquéons"potassium |
15 iodide solution to rémQVe Hg(CN)z.gnd HgBrz.:.The resulting
. ethylacetate solution was dried over Glauber's salt and then -
' the solvent was distilled off. The residual powder was -
'sﬁbjected'to“silica gel éolumn'éhromatography-aﬁd eluted
o " by means of a mixed_ben@en@-e;hylacetate solvent téfpurify,_
| " 20 ‘the ‘product. 1In this way 650 mg (yield 40%) of a colour-
i less powder of the titlé'compbund'were obtained.

thsical properties: o |
hx]zg +3.2° (c=1, methanol) : , e
Elemental Analysis: Cj,H,;NO,,, MW=821.74 -
25 ~ ° calculated: C 49.70; H 5.77; N 1.71
i found : C 49.02; H 5.52; N 1.40
Méss Spectroscopy: .m/z ' |

g21(m%), 762(M*-59)

. KBr ,. -1, .. -
I.R.vpgor (em )i 1735, 1655, 1530
30 1p NMR (CDCly) & (THS)

1.89(s, 3H), 1.99 - 2.12(0Acx8), 3.74(s, 3H)



m——

-

-

[err] (c=

calculated

MAsS Spectf

1530 38

3. 74($ws3H)

. nethanol) Elemental Analysis: C34HA7NO22, MW 25 -
¢ 49.70; H5.77; N 1.71 found © C 49.02; H5.52; N1 46

- mz 821 ([err])h'762 [err] I.R [err]: 1735, 1658
NWVR [err] H(TMS) 1.89(s, 3H), 1.99 - 2.12(0Acx8),

-18- EXAMPLE 6 Preparati @8 of nmethyl D-glucopyranosyl- (6 ->

2) -[err]- D-N-acetylneuran1nate SO0gy g gompound obtained in Exanple 5

were dis- 5

solved in 10 m of forma solution to which a

sol ution of 100 ny of pBFERarahire: of methyl Deuraryranresutided. The

m xed sol ution was then sbL;;Q
neutralised with
evaporated to dr

P 1efTﬁ8mZ{3

‘ﬁ:-DQNCaE@FtyaﬁdﬁﬁﬂiQﬁt%\d then was

EHH%’P& lé‘?%ﬁé’xl‘o’:ci‘? e’sets[ﬁaf)’g%r?n’ssm of

et hanol &nd sdIeedvin 20dmd of methmaoflr ¢o [fiorat & so'l]het:immctqmwmthQS

filtered off sd
title conpoun

dﬂx%ﬁéf’%gﬁoﬁgmgb?' golgﬁlﬁh the IOQ]A eﬁf ihfer ‘1)

El ement al Amwsa@dedper'rge ma%snlu@épmm&hemwimd m’e o¢ N 2. 89

10
K“;

15

20
i 25

for 20 minutes and then was neutralised with Dowex 50 x 8

(H ), filtered, concentrated and evaporated to dryness.

The resulting residue was dissolved 1n 5 ml of ethanol and

ether ‘was added to form a preclpltate. The precipitate was
- filtered off to y1e1d 220 mg (yleld 75%) of a colourless

powder of the title compound

Ph281cal properties:o

[qu +25? ) (c-l, HZO)

| Elemental Analyszs. 18H31N014, MW-485 44

calculated~ C 44.54; H 6. 44 .“ 2.893

found 7 ¢’ C 44.15; H 6.42; N 2.52
I.R. ut‘fg; (cm™}): 3300, 1735, 1645, 1530

1 nuR (D,0) 8 (DSS): 2.05 (s, 3H), 3.85 (s, 3H)

EXAMPLE 7
Preparat1on -of 5'—0-(4-N-acety1-2 4-
d1desoxy-1-methoxycarbonyl-D-glycero-uﬁ
- D-galacto-odtOPyranOSYI5-inosine

AcHN

(A] | | (B]



f ound ! C44.15 H6.42, N2.52 |.R [err]: 3800, 1735, 1645, 1530 20

AH NNR [err], [err] (DSS): 2.05 (s, 3H 3.85 (s ' 3H EXANPLE 7
Pr tion of 5 -0-(4-Nacetyl-2,4- _
di xy- 1- met hoxycar bonyl - D- gl ycero-[ er ip- -

e -.*ﬁ
D- gal-act.o- oct opyr npgin w3943 1lva (ﬁ{) d’“.lﬂ s
di ssolved in 10 ni oﬂn% E{EB %OO m&?} a solution to whi g'ﬁ a lsol ut1 on of

80 ng of pot Mﬁhﬁﬁ%t atoj form’ ?H sBF-“ﬁéPHaﬁS’I whdeh qsplutign 9k 59 mg
sol ution was g igsessSiul metal 28 TONmMLcos ﬁethwﬁammwauuaaned WeBhe

neutralised b additi f _Dowex The
“neutralised #%&W%ﬁﬁ‘ﬁ%e}'ﬁﬁ sgaﬁ'&'gﬁt 23 @rorcl rfg’r éﬁd‘?’aﬂ‘é"o‘*%
~ drynessp Theftst duei¢hubt okhai nedtralidiedsbyvdhe mdditiad afitRowexd
. et hanol was + | UBKOR t O a title
i conpound to %&ﬁ? éAgﬁ ?r%gul%b ?50 The Qkﬁtgagf%éfféﬁht\&jg&h €. corrif;%und
. [B] were obt anemuasccan@enbnatedeggdpsm@pr itondpyngRs ¢ i cBheerr]
--22 (c=l, HZQ)eé{uue thusEoﬁﬁEﬂhéh aaal l!&b%ol[v%rd lin M/Vﬁw?bfa&&ﬂéﬁt@ﬁd C
—e46. 07; H545 21 found- - _61 5.61; N 12, Iii é
3300, 1735, mnql\;ms added to’ the so ution to €nable a. prec pitat
10, of the title compound to form. As a result 150 mg (yield
71%) of the title compound fB] were obtalned as a. colour-.
less powder. '

Physical _propertieS'-

| '-:'[Q;ng  '-22° tc=1, Hzo)
15 ~ Elemental Anallys_i's: .c2-2H31N5'0i13, MW=573
calculated: C 46.07; H 5.45; N 12. 21 :
- B ; found = & - c 45.65; H 5. 61; N 12. 1a f
T T LR ﬁg; (cm’l) 3300, 1735, 1655, 1530 ?
i | ;:IR-NME (D,0) 83 (DSS) : i
20 .- 2.05(s, 3H), 3.85(s, 3H)
'8.15(s, 1H), 8,62(s, 1H)

EXAMPLE 8 |
* Preparation of 5-fluoro-2',3'-isopropyl-
" idene-5" ?0_-(4-N-acet.y1-2 ,4-didesoxy-1-
25 o methoxycarbonyl-D-glycero—o{~D-galacto-
-_— B - octopyranosyl) uridihe |

[ci | (D]

O



[err] NVR [err] (DSS): 20 2.05(s, 3H), 3.85(s, 3H 8.15(s, é‘-i\
1H), 8,62(s, 1H) .EXAMPLE 8 Preparation of 5-fluoro-2',3'-i sopropyl - '--"-ii
i dene-5' - 0- (4-N-acetyl -2, 4-di desoxy-1- 25

met hoxycar-bonyl - Dglycero [err]- Dgal act'o- octopyranosyl) uri di ne - 20 A
sol utlw\gbt ai.ned by dissolving 500 ng of conpound [C] in 10 m of methanol
was reacted-with a solution of 100 ng 6f290t'a55| umnetal in 10 ml of

met hanol , reacti oy hsd 1\gt £bh e@bedlaédObﬁ aszssaﬂvahguseo ‘ﬂlgt fbfstddnfpdwxd
e

Dowex 50x rr sol uti,on t.Q neu Ii se
it and the 3@191’&1{(&/&‘%;‘ f‘},\?t‘g? Q4 Eaft FERE egngj'g%‘a (ﬂ%/ﬁ@&
The resul ti g rpestiedasei wm amé taeh 1ih S30| mEdoE nméthanoll mhmtdlonarhéldlg)xane

e added SRRl eoq'eeféfgﬁD@fﬂneagdwlhghmngep%%w}f Y

t he sol vent a oun ai ne n-an=dnount o

(yield 8% @ ) was c&#d%sttpoﬁhI%rSOIH?woaatpr'BQeCt ites neidmajlise it] and

——-

-

(c=l, nethangly s%ﬁi‘@.mﬁ'wa@é‘afi/ftére&er&o c%‘t?gze@and evaporated to
cal cuI at ed: C 47. 45; 92 fou 92; H'5.45; N 6..21

I.R [err]: zms.ﬂg’%he 15@{%11 11:!5% residue was then dissolved. in 5 ml
. .of methanol and dioxane was added to precipitate the title

compound ' This was separated off from the solvent and
10 the compound [D] was obtained in an amount of 180 mg (yield
' 48%) as a colourless powder.

Ph‘ysical properties: u
T S W L fe=1, methanol) |
| | Elemental Analysm.. 0241-1341\13_0145‘( MW=607
15 - - . calculated: C 47.45; H 5.60; N 6.92
| found .+l € 47192; H 5.45; N 6.21 ..

'I.R._.'Jggi (cin-"l) : 3300, 1735, 1640, 1535

EXAMPLE 9 |

o Prepa‘ratioln of S5-fluoro-2 "',3'-isopropyl,-_

20 ' 'idene-5'-0-(4-N-acetyl-2,4-didesoxy-

| 3,6,7,8~ tetra-'-o-acetyl-l-methoxycarbonyl-_
D-glycero-D(-D-galacto-octopyranosyl )-

. uridine

Wﬁzmm-%%}___s
0

3
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EXAMPLE 9 Preparation of 5-fluoro=2',3 -isopropyl--20 e . :
|5 -0-(4-Nacetyl -2 , 4-di desoxy- R .,
3 8 tetra- O acetyl - 1- met hoxycar bonyl - _
g yCer o-( - D- gal act o- oct opyr anosyl ) - —ugitdi-ne -21- thhod (1) 500- ng of
5—f|uorox2',3'-isoprg5ylideneuridine [E], 150 ng of FQ(C)DZ and 3006 nﬁ:b

' HgBr2 were 30 M of [ewnr], and tthen 1 g of a. nnlecular S|eve
powder 5 (3A) 306 mgded. 5qﬁmnurdb2k48 f@popwopmliﬁeﬁengidineh Ec npound

Fermer at or o o0 8, B0 B (R, WIRE DRI P U - J0epb) 818H0ThedRaC™
solvent of t8@ @lf pift CizENaand dtien e‘ld E)qu 22 W@\!MErSléﬁGCEQWﬁﬁé'ssur e

.10 untpl resied uIt | ne d S ed in
| Too m ot ot §ak)cEpsHade % ﬁ‘ﬁ*‘i‘ﬁi a.d%?i%%/oﬁlm pRoghe

cef at Sgu ous
potaSS|un1|o€PGE°§6ﬂuaEJ e Iefused and, rgus ¢RE1ILANG, égpﬁpe
phase was drygg Q%Q&f@hauheambraﬂﬁ ﬂﬁﬁbéf&tﬁréveﬁérmaa Hoalrisl.| edthef f 15

e st 02 bR S YRS SHOSHAE SR ERR PR Lo
i materi al s t ofb2tratevwds diistdllest ofificit t40 (€ cundéevr védnoedopressures
!' enabl e fge tﬁht?lcQWHQQnQJQidHéﬂrégﬂftéh(““Tﬁéofééf&ue obtained was
dissolved in 100 ml of ethylacetate and washed with the"
5 aid of 30% by weight aqueous.potass1um_iod1do solution to | )
é | remove Hg(CN), and HgBr,. The ethylacetate phase was NG
E dried over Glauber's salt and the solvent was distilled off
15 to obtain an oily substance. Ether soluble substances
were removed from the oil, and 10 ml of chloroform were
| : : added to enable chloroform insoluble materials to be
| ' ‘removed. Ether was added to the chloroform solution to
S _enable the title compound to precipitate out. from the .
20-' chloroform solution. The precipitate was purified by ‘
- subjecting it to alumina column chromatography and eluting
with ethylacetate-ethanol mixture. Thus, 62 mg (yield_s%)
of the compound [ﬁj were obtained as a colourless powder.

Physieéilproperties:"."f' N o _

25 ‘@1% - -1.4°  (c=1, methanol)
Elementai Analysis: -c32H42N3°183 |

calculated: C 49.55; H 5.42;' N 5.45

o found : C 49.24; E 5.80; N 5.12
| R :Mass Spectroscopy m/z:
30 o 11506hy, 760 (eF- Me), 7320M7- Sue), 716
| cooMe) | | |
1.R. * XBL (on~ly: 1735, 1680, 1530

max
1y »MR (CDcly) 4. (TMS):



20 chloroforn1solufion The precipitate was purified'by subjecting it
al uni na. colunn-chronatography and eluting with ethylacetate-ethanol
mxture. Thus, 62 'ng (yield 8% of the compound [F] were obtained as

col our Fess. pomder Physi cal properties: 25 [err] (-c=I, nethanol)
EleneﬁLaL_AnalyS|s C32H42N3018F cal cul%#ed: C 49. 55; H5.42;' N_5.45

f ound C 49.24; H5.80; NS5, 12 Mass Spectroscopy nm'z: 30 :

775(M ), 760(M Me), 732([err] &Err]) [err] CI[M@) |.R [err]: 1735,

1680, 1530 H NMR : 1. 74(3H,
S, [err]), 189-1(299823?5H SHallﬁ\% -NHAc ﬁ gb) ng (1H, dél

J=4.0 and 14.0Hz1:; 88" ~H2e®0) 30( S, get hy 9 ,
J=2.0Hz, 5 1'-H, 7. 6(21%{#3 gh%] 7I§Iz 6-&Iﬁ-§é %ar?gg (50 l?r’n‘e corrpound

CE] (500 ng) was2ds3qaEyedd,n JHa. 0 =06 @ﬁm thery 39, g of AgClo4 and
200 ng of powdered mol ecul ar si eve (4A) were added and the m'xt ure obt ai ned

10 was stirred Bo803GHyi syt asethylestert) pn506551i@, @, of giheogeappound [11]
in 5mM of {err] was then added to the m xture and the resultlng sol ution
—-was stigred at ahﬁthb 7 62(1H. d J=7Hz. 6~ H)

. @

>

_ Method (iil
- ' .. The compound [ﬁ] (500 mg) was dissolved in 10 ml of

_ -CHaNoz, then 350 mg of AgClO4 and 200 mg of powdered
./ - molecular sieve (4A) were added and the mixture obtained
10 was stirred for 30 minutes.' A solution of 510 mg of the
" compound [II'] 'in 5 ml of CH NO2 was then added to the
‘mixture and the resulting solution was stirred at ambient
temperature for 2 hours. - The resulting solution was
.__.'filtered and 50 ml of ethylacetate were added to the
15 filtrate followed by 20 ml of saturated sodium chloride .
. solution. The CH3N02-ethylacetate solution was dried over
Glauber's salt and, after filtration of the solution, the
solvent was distilled off__ The residue was extracted with
either to remove ether-soluble substances and then ex—
20 tracted with chloroform'to remove chloroform-insoluble
i o materials. Ether was added to the resulting chloroform
solution to enable the title compound to precipitate. The
_ precipitate was purified by subjecting it to alumina oolumn
» o chromatography and followed by elution with ethylacetate-
25. ethanol mixed solvent. ’150 Mg (yield 26%)-of_the compound

EXAMPLE 10 -
Preparation of 2°' ,3'-di-O-acetyl-5'-0~
_ (4-N-acetyl-2,4-didesoxy~3,6,7,8~ ~tetra-0-
30 acetyl-l—methoxycarbonyl-D-glycero—urD—
galacto-octopyranosyl) inosine




~500- ngy of powdered nol ecul ar sieve (4A) were added to 30 -

tenperature for 2 hours. The resulting solution was filtered and 50 m., of
eth tate were added to the 15 filtrate followed by 20. M of saturated ,
sodfgéaghloride solution. The [err]-ethylacetate solution’ mas dried over
G auber's salt and, after filtration f d e solution, the sol vent was <,

di sti'lled off.. The residue was extracted with either to renove -~

et her -sol ubl e substances and then ex 20 tracted with chloroformto renove

chl orof orminsoluble materials. Ether was added to the resulting

~chloroform solution to enable thegitle conmpound to precipitate. The

precipitate was purified by subjedfing it to al'um na col umm chronat@graphy
and followed by elution with

Ia tate- ~eth NbocRfe solven . 150
My (yield 2099 of the ¢ - re obta|q%§

EXAMPLE 10 Preparati, -d_- -acet vyl ’ _

(4- N-acet y| -Gompoynd 43 23*3 \6,/ 7, 8-tetra-0-

“acetyl -1- nethoxycarbonyl cero-[err]-E> gﬁb
-23- 0 0 550 Kg of the c

o
-opyr aRos I) I nosi ne

[G, 150 ng of Hghk&N) 2 300 [err] and
: f [ ] and
the resulting mxture was 5 agitated for 1 hour. 510 My of the conpound
[I1] were then |ntroduced &g&o the m xture and the resu%ting sol ution

_ H

550 Mg o:t the compound ey, 150 mg of Hg(CN)z, 3oo mg
of HgBr2 and 500 mg of powdered molecular sieve (4A) were
. added to 30 ml of CHscN and the resulting mixture was

5 agitated for 1- hour. 510 Mg of the compound [iI:] were.
then introduced into the mixture and the resulting solution
was stirred at ambient temperature for 48 hours.. Thef'
reaction solution was then filtered, and the filtrate was

. concentrated and evaporated to dryness. - The residue ob~

16 tained was dissolved in 50 ml of ethylacetate and the
solution was washed twice ‘with the aid of 30% by weight
aqueous potass1um iodide solution to remove Hg(CN)2 and
HgBrz. Then the ethylacetate solution was dried over
Glauber's salt and the solution was distilled to remove -

15 solvent. The oily.material resulting from the distillation
was subjected to alumina column chromatography using
benzene—ethylacetate-ethanol to purify the product, and

" thus 210 mg (yield 25%) of the title. compound were obtained
as a colourless powder.

20" Phys1cal propert1es: _
25 =1 et
[(ﬂ-D | -16° (c=1, methanol)
Elemental i -
mental Analysis. C34H.43N_5019
- calculated:  C 49 46; h 5.25; N. 8 48
found : C 49 15 H 5.41; N 8.11

' 25 Mass Spectroscopy (FD): m/z.825(M )

2



was stirred at ambient tenperature for 48 hours. The reaction solution was
then fi fterec_l, .and the filtrate was concentrated and evaporated to dryness.
The residue ob- 10 ‘tained was dissolved in 50 nl of ethylacetate and the-
solutign was washed twice with the aid _(_)f‘é%o_% by wei ght aqueous potassi U=,
i odi devsgl ution to renmbve Hg(CN) 2 and HgB?‘ . Then, the ethylacetate (&2
‘solution was-dried over G auber's salt and the solution was distilled toN__.>
renove 15 solvent. The oily materidl resulting fromthe distillation was
subj ected to al um na colynn chr qmat ography "usi ng

benzene- et hyl acet @it R- ex R&fol(ctwd ur i B300he 1rawipcie6@ndLsdos 210 ng (yiel d

25% of the titleyconpo were obtained as a col ourl ess powder. 20-
Physi cal properti €8: NMBr r(FDCl(:,‘()I ﬁﬁmmmjal ) Elenmental Analysis: [éerr] -
calculated: - C 49.46; H 5.25; °N 8.48 found - : C.49.15; H5.41; N8.11 25

Mass Spectroscopy (FD)1.881 » 22320[(@1H, all =, NHAZ 4nd rQAcx8B00,” 1740,
1660, 1530 [err] NWR [err]. &;I\/B) . 1.88 - 2.20(21H, all_ s, NHAc and OAcx6)
2.76(1H, dd, J=13.0 and-4654H, ddned~13.0 and 4.5Hz, B-HRE@EH s;

met hyl ester), 5.95(1H, _s_ J=2.2Hz, 1'-H), 8.20(1H s, 2-H), 8.44(1H, s,
“”—é_H)y 5 ) ( 3.78(3H, s, meth;DleSter)_(,- 5.95(1H-~,!_|)s--,---ﬂ=2.(21-1z,

x*

1'-H), 8.20(1H, s, 2-H), 8.44(1lH, s, 6-H)



5- Clainms: 1. N-acetylneuram nic acid derivatives of thesgeneral fornula
- CRS wherein R represents a lower alkyl or a |ower alkyl-substltuted 2,
Bon- substituted aral kyl or aryl group, R stands for ‘a rucl’eosi de re5|due
hgr ei nbef ore defined or a glucose’residue as hereinbefore defined,<he
groups [err] represént a hydrogen 2 28 o or an acetyl group independewfly
and [errolaigggesents an acetyl group. 2. An N-acetylneuranlnlc aci d
derivati V& as set orth claiml1, VWKHé?érgerr is a ge%ﬁ group, [err]
is a 5-fluorot?2', %War'%l’e‘??e%r?“d’r HeEHHREINAT 8 %err] and [err]
-1s an acg@ﬁenaxnnbrﬁhldviﬁ}acetylneuran1nic acid derivative as set forth
in claiml, wherein [err] is a nmethyl group, [err]-is a
5-fru0(o-2',3'-isopropy|ideneuridine residue, each R3 is a hydrogen atom-
and [err] is an acetyl gr%ég .. An N-acetyl neuram nic acid derivative as
set forth in claima1l, n[err] is a nethyl group, RZ2 is a
2',3 -di-Oacetylinosne residue, and each R3 and R4 is an acetyl group. 5.
- An N acetyl neuranini c asnd qﬁh 3 vative as?ﬂﬁ forth in claiml, wherein R
is a methyl grogﬁo _ an osi ne residue, eqph R3 is a hydrogen aton1and
‘R4 is an

_N.-

o_|—| il

[1] NG
wherein Rl represents a lower alkyl or a lower alkyl- substltuted
or non- substltuted aralkyl or aryl group, R2 stands far a.
nucleoside residue.as herehlnbefore defined or a- glucose residue.
as hereinbefore deflned.agroup$R3 represent a hydrogen

atom or an acetyl group 1ndependently and R4 represents an.
. acetyl group. '

2. An N-acetylneuraminic acid derivative as set forth
in claim 1, wherein Rl is a methyl group, R® is a 5.fluoro-
2' 3'-1sopropylideneur1d1nere51due and each RS and R4
an acetyl group.

3. An N-acetylneuram1nic acid derivative as set
forth in claim 1, wherein Rl is a methyl group, R2 is a
5-f1uoro-2' ,3'-isopropylideneuridine residue, each R3 is
a hydrogen atom and R4 is an acetyl group.

4, An N-acetylnenramlnlc acid derivative as set
forth in claim 1, wherein B! is a methyl group, R? is a -

2' 3'-di-0~acetylinosine residue, and each R and R? is
an acetyl group. |

5. An N-acetylneuramlnic acigd derlvatlve as set
forth in claim 1, wherein R is a methyl group, Rz is an
inosine residue, each RS is a hydrogen atom and R4 is an
acetyl group.

6. An N-acetylneuraminic acid derlvatlve as set
forth in claim 1, wherein gl is a methyl-group, R is a

_—

I

»



-aéefyl'group.-G. An N-acetyl neuraminic acid derivative as set forth in
-claim1, wherein [err] is a methyl group, [err] 1is a - 26 fa

[ert]-D- gl ucopyranosyl “residue, each Ris a hydrogen atomand Ris an LPE
acetyl group. 7. -An N-acetylneuram nic acid derivative as set forth in =
cl.aim #ysnherein [err] is a nethyl §réfp~ [err] is a |
1,2, 3, 4- thtpaghueepyrhnbeyl] rOsglteopeaadnory| iseai tydrogéncadon emd and
[err] is @@ acetxlﬁﬁr£U£. 8. An N-acetyl neuram nic acid derivative as set
forth in Bl atth&® #HEFELnETEPPY is a nethyl group, [err] sis a 2',3' -
i sopropyl i deneu?i di Ar Nescetiplnearhminlc] acsddadeydvagdveatemsatd [err] is
an ficetylﬁﬂf@ﬁpingclﬁ?m!\iacﬁﬁ¥%i#rﬁ DLCa 2bArgar pYRLL e R® a3, forth in
claiml1, Wherein [érr] iS’a ne group,-[errP 's~a ' _
, 3' -i soprbpy| 3 dértetrarbeacetylig-Bngluaohyranopydndreisddue andaeagdet yl
group. 10r3 A, pd og®sssf 04 Qé?@? i goag'N-acetylneuraninic aci d derivative of
the foll ow ng general fornu a"{l? 3 0 wherein [err] and [err] have the
meani ngs gi ven n c4%fﬂ7ﬁ?eﬁﬁ¥EﬁuﬁbﬁtFF§e§°§GbF§€FWﬁglaecBﬁpéﬁﬁdf@FtPhe
- general fDinglaih!i] wherein R is a methyl group, R® is a 2',3'-
- isopropylideneuridine residue, each R3 is a hydrogen atom

and r? is an acetyl group.

£ 9. An N-acetylneuraminic acid derivative as set
_ forth in claim 1, wherein Rl is a methyl group, R? is a
4  2',3'-isopropylideneuridine residue and each R® and R?
is an acetyl group. )
16. A process for p}eparing an N—acet?lneuraminic

acid derivative_of_the following general formula [I] : -

C m
- wherein Rl, R2, 'R3 and R4 have the meanings given in claim 1,
* which comprises subjecting a compound of the general formula

Ta1d: - : :

[1I]

_—

)



-27-- wherein [err] and [err] are all acetyl, R has the aforesaid meani ng
' hal -represents a hal ogen atom and a nucl eosi de as herei nbefore

- de £d or a glucose as hereinbefore defined to Koeni gs:Knorr~réacti onand
optionally partially or conpletely deacetylating the resultéant products 11.
A process for pr eparr ng an- N-acetyl ne-mam nic acid derivative of the
gener al f@{ﬁﬁgh@dlhndR I er el err and err] .ave
t he mani n%ﬂ‘gl V?,f in cIRal r?]re 20 ah@et mj'rl ses es}tlge}lrlf ?1%6 meaning
N-acetyl n cr%&?ﬁﬁe?h%nash%Pgaﬁeé!any aodt gl aucri@osrldehalsogenatr ng

the resulhemrmémbhﬁé déf {med ér CaNgRHREsaf akh r !
- 28- Wner% EIerr ‘has the af oresarra rrea?NQn ak ﬁeggaﬁ%@?@%&ntﬁ%fgn% ké‘
err

atom an T r§agh 1oy an c%i’?imn?gébf Babtéa rlﬁgogamwd#p@dmi :
[11] and deaned Eadt itey dsheeresubesnt epdefiaeed or a glucose as hereinbefore
defined to Koeni gs Knorr re- action and oiptr onal ly partially or conpletely
“deacetylating th PESESS JQFcPreparing BRERCEy RN FABIRIC ¢l ai m 11,
wherei n theidi ualrﬁaamwe adettHeatgeaieraild Mmgmaﬁ})n is. carried out by
reacting the esterification product of N-acetylneuranmnic acid with an
acetyl halide. 13. A process as claimed in claim12, wherein . the

{1}

where._n R:L Rz R3 and R have the mean:r.ngs given in claim 1,

'whlch compr:r.ses ester:.fylng N-acetylneuramlnlc ac1d then
simultaneously acetylating and halogenating the re_sult:.ng
product to form a compound of the general formula ]_'_II]:

[11)

AW



B acetyl hallde is acetyl chloride. 14. 4 process as clained in any one of

claims 10 to 13, wher ei n [err] of the comound Il is a nmethyl group. 15. 5@:\}
process as cl'ai néd i-n any one of clalnB 10 to 14 wherein said nucle05|dE£ r;
glucosex1s sel ected from 5-fluoro-5g_, 3" -1sopropylidenuridine, e

2'.,3" yl i denguridine, 2' ,3 ~di - ‘O-acetylinosine and
1, 2 3, 4 té??grﬁlﬁcﬁtypafeFPf Ef°gﬁﬁébﬁyﬁﬁﬁ6§§9 1602l TEPELEERSor prepari ng
an N-acet ya neslegéni stemi daflari rat axa af hbe genesaktiar, mihen bubgettaw@w n

fo b Exanbres Gompeemdy T E) 8ha (A PreBpOidRpae bar appReRtrl Jotnoce o -
aSSOC|atlomrthyﬂﬁkemglas1hetélnbéﬁo§badefihaéutanKnenlgsrﬁnderlwaklve,
whenever: pLogiGEdaRy &PF:BEREESSpEEELTRYy! BraBX;nBEStQ.inh@h@ét&qaﬁt‘ln@

the resultant product.

12. A process as claimed in claim 11, wherein the
- simultaneous acetylation and halogenation is carried out
by reacting the eeterificatien produci of N-acetylneuraminic
- acid with an acetyl hallde.
13. A process as claimed in clalm 12, whereln the
acetyl halide is acetyl chloride.
{_Z ' 14, A process as claimed in any one of claims 10 to
13, wherein R! of the compound 1I is a methyl group, o '
15. A process as claimed in any one of claims 10
to 14, wherein said nucleoside or glucose is selected from 5-fluoro-
2° 3'-1sopropy11denur1d1ne 2 3'-1sopropy11deneur1d1ne
2,3 -d1-0-acety11n051ne and 1,2,3,4- tetra O- acetyl-B -D-
'3glucopyranose.. S : ) _ '
- 16, A process for preparlng an N-acetylneuramlnlc:
acid derivative of the general formula . I set out in
claim 1,'substantia11y as described in any ohe'of the
foregoing Examples 2 to 8, Example 9 (Method (ij or-(iij}
or Example 16 optionally in association with Example 1,
| 17. An N-acetylneuramlnlc acid derlvatlve whenever
&%f '=produced by the process claimed in any one of claims 10 to
16,

* c L M S *



