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57] ABSTRACT

This mvention relates to glucopyranose compounds of for-
mula (I) and (IA)

(D
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and the non-toxic salts thereof wherein the substituents are
as defined herein. Such materials possess enhancing activity
of cellular immunity (e.g. mitogenic activity) to living tissue
and therefore are useful as anti-tumor agents.

29 Claims, No Drawings
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1
GLUCOPYRANOSE DERIVATIVES

Matter enclosed in heavy brackets [ ] appears in the

2

found as its active site by Westphal, Ludertz et al.

original patent but forms no part of this reissue specifi- L .| | macromolecular hosoholinid
cation; matter printed in italics indicates the additions _ acidic protein polysuccharides PRRSPROTP!
made by reissue. —
CROSS-REFERENCE TO RELATED lipid A
APPLICATIONS
This application 1s a continuation 1n part, of U.S. appli-
cation Ser. No. 938,308, filed Dec. 5, 1986, now abandoned
and U.S. application Ser. No. 188,873 filed May 2, 1988,
now abandoned. The phospholipid shown above is called lipid A, and it
FIELD OF THE INVENTION was known that lipid A alone possesses various activities
This invention relates to glucopyranose derivatives. like LPS.
More particularly, this invention relates to 15
(1) novel glucopyranose derivatives (compounds);
(2) PTOCLSSES for theu: preparation; and : The absolute structure of lipid A was unknown for many
(3) immunity-enhancing agents and/or anti-tumor agents : . .
. o : N years, but recent studies have made clear that its structure 1s
containing as active ingredient the present derivatives. . . : . : .
b @ disaccharideamine combined with fatty acids and phos-
BACKGROUND OF THE INVENTION phoric acids as shown below. See Nippon Saikin-gaku
Gram-nega‘[ive OCImS (e_g, cholera germes, salmonella Z.asshi 40(1), 57 (1985) and Proc. Natl. Acad. Sc1. US A.,
germs, colon bacillus) have compounds known as 80, 4624 (1983):
Lipid A of E. Coli
O
OH
O O
| O HO o
HO—P—O
| O |
O NH o |
O OH
OH
< 0 o CriHas OH
O CriHas C, Has
C3H»>~ CriHas >: O
Ci13Ha7

non-reducing subunit

lipopolysaccharides (abbreviated as LPS) on the outer cell
membrane, and 1t was thought that such compounds induced

endotoxin shock.

It was known that LPS have various bioactivities includ-
ing fetal toxicity; this 1s why 1t 1s so named an endotoxin. For
example, LPS have a pyrogenetic action, a hemorrhage
action, can induce encephalomyelitis, arthritis, and have a
blastogenic action (macrophage activating action, B cell
mitogenic activity, producing action of non-specific
antibody, enhancing activity of cellular immunity etc.) and
anti-tumor action (INF (interferon) inducing action, TNF
(tumor necrosis factor) inducing action efc.).

Especially, LPS 1s effective as a non-specific immunity
agent, and has an action inducing hemorrhage necrosis of
tumor cells specifically by 1ts TNF inducing activity, and
therefore can be useful as an anti-tumor agent.

LPS 1s also useful for its inducing activity of IL-1
(interleukin-1) or interferon, not only enhancing its activity
of cellular immunity but also stimulating of NK (natural
killer) activity.

On the other hand, LPS 1s constituted from three kinds of
materials, 1.e. acidic protein, macromolecular polysaccha-
rides and phospholipid, and the phospholipid but has been
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reducing subunit

As a result of these recent studies, 1t has been discovered
that each subunit above possesses activities like lipid A. In
particularly, the reducing subunit was 1solated as a biosyn-
thesis precursor and was named lipid X. See Biol. Chem.,
256, 10690 (1981) and Proc. Natl. Acad. Sci., 80, 4624
(1983).

Futher, a compound combined with a hexadecanoyl group
on the hydroxy group of the 3-hydroxytetradecanoyl group
on the 2nd position of lipid X as ester 1s named lipid Y.

Patent applications have been filed on the above lipid A,

lipid X and lipid Y by Wisconsin Alumni Research Foun-
dation. See WO-8404526 or EP-143840.

Non-reducing subunits were not found to be naturally
occuring, and some of them were synthesized chemically,
1.e. compounds of general formula:



HO

RPO
O

O :< NH OH

Ci3H
13527 o4

Examples are:
Compound 1:

R'=

— CO— CHg_ CH— C11H23

O—(CO— C13H27

R*=—H
Compound 2:

R'=—CO—C, H.,,

R*=—PO(OH),
Compound 3:

R*1=

— CO— CHg_ CH— C11H23

O_ CO_ C13H27

R>=—PO(OH),
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See Agric. Biol. Chem., 48(1), 251 (1984) and FEBS LETT.,

167, 226 (1984).

Patent applications relating to the above compounds have
been published. See Japanese Patent Publication No.

61-126093 and 61-126094.

35

Further, compounds replacing the hydroxy group on the
1st position with a hydrogen atom has benn described, 1.¢.

compounds of general formula:

RYO—CH,

)
RZ'ASS ‘

NH

C=—0

CH, <‘:\)

HC_O_C_CHZ_(CHZ)II_CH:J,

|
(CH2)10

CH,
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wherein A represents O or NH, R* represents C,, or
C,,-0-C,,, R and R4' represent a hydrogen atom or P, C,,
represents a tetradecanoyl group, C,,-O-C,, represents a

(3-tetradecanoyl)-tetradecanoyl group, and P represents a
phosphoryl group, respectively. Stereo configuration of AR~

60

on the 3rd position 1s a-configuration or [3-conflguration.

Sce Japanese Patent Publication No. 61-172867.
SUMMARY OF THE INVENTION

We, the present inventors, succeeded 1n synthesizing 65
novel compounds by introducing the following chemical

modifications into a non-reducing subunit:

4

(1) conversion of the phosphoric acid residue on the 4th
position 1nto a sulfuric acid residue,

(2) introduction an aryl group (benzene ring or naphthalene
ring) into the terminal of the acyl chain on the 2nd and 3rd

positions,

(3) conversion of the hydroxy group on the 1st position into
a hydrogen atom 1n some compounds,

(4) conversion of the hydroxymethyl group on the 5-position

into a methyl group,

hydrogen atom or a sulfoxymethyl

group (—CH,0OSO;H) in some compounds, and we con-

firmed that these novel compounds possess excellent

pharmacological activities like lipid-A. The present

invention was thus achieved.

That 1s, the present invention relates to glucopyranose
compounds of general formulae (I) and (IA):

O
R7 /\/
P ~”
HO,SO
RS
M R6
wherein

R represents a hydrogen atom, a hydroxy group or an
alkoxy group of from 1 to 4 carbon atom(s);

R* represents a single bond or an oxycarbonylalkylene
ogroup of from 2 to 20 carbon atoms;

R* and R°®, independently, represent a hydrogen atom or

a general formula:

R')s,

Q

O

-

—0 @ (R1%)s,

@— (R1%)s or

O~

(wherein R'" represents a hydrogen atom, an alkyl or
alkoxy group of from 1 to 7 carbon atom(s) or a
halogen atom, and s represents 1, 2 or 3), respectively;

R’ represents an alkylene group of from 1 to 20 carbon

atom(s);

R* represents a hydrogen atom or a general formula:

OO
C

(R, —o@mﬂ)a
N
/\

(R or
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-continued
~ OO0

(wherein R™ represents a hydrogen atom, an alkyl or
alkoxy group of from 1 to 7 carbon atom(s) or a
halogen atom, and t represents 1, 2 or 3);

R> repesents an oxycarbonylalkylene group of from 2 to
20 carbon atoms; and R’ represents a hydrogen atom or
a hydroxy group;
with the proviso that R*, R* and R°® do not represent
hydrogen atoms at the same time;

(IA)
w* O

HO4SO~

wherein

W represents a hydrogen atom, a hydroxy group or an
alkoxy group of from 1 to 4 carbon atom(s);

W= represents a group represented by A, B, D or E:
A represents a general formula:

O

PN

O O CiHog

)J\}\ CrHopyg

B represents a general formula:

OCyHom g

O

D represents a general formula:

O
e Q
)‘\/E\ v
CoHopy 1

and
E represents a general formula:

O

)l\ CqH2q+ |

(in each of A, B, D and E, 1 and q each represents an integer
of 11~15, m and m' each represents an integer of 6~12, n
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6

represents an imteger of 6~10, 1' and n' each represents an
integer of 9~13,

G represents a single bond or an alkylene group of from
1 to 4 carbon atom(s),

Y~ represents a hydrogen atom, an alkyl or alkoxy group
of from 1 to 7 carbon atom(s) or a halogen atom);

W~ represents a group represented by L, M or Q:

L represents a general formula:

O OC,Hap, 1

)J\Z O 0C iy

M represents a general formula:

O

A

and

q’ H2q' +1

Q represents a general formula:

L@,

(in each of L, M and Q, Z represents a single bond or an
alkylene group of from 1 to 4 carbon atom(s), p and p' each
represents an integer of 6~12, ' represents an integer of
11~15, r represents an mteger of 6~10,

Y- represents a hydrogen atom, an alkyl or alkoxy group
of from 1 to 7 carbon atom(s) or a halogen atom);

W* represents a hydrogen atom, hydroxymethyl group or
sulfoxymethyl group;

with the proviso that when W* represents hydroxymethyl
group, (A,M), (A,Q), (D,M), (D,Q), and (E,M) as the
combination of (W*, W) are excluded, and when W*
represents sulfoxymethyl group, (A,M) and (E,M) as
the combination of (W2, W>) are excluded;

non-toxic salts of these derivatives, processes for their
preparation, and immunity enhancing agents and/or anti-
tumor agents containing as active ingredient a compound of

formula (I) or (IA).

DETAILED DESCRIPTION OF THE
INVENTION

In general formula (I) and (IA), examples of the alkoxy
group of from 1 to 4 carbon atom(s) as R and W' are
methoxy, ethoxy, propoxy and butoxy groups and 1someric
groups thereof, and preferred groups as R and W' are a
hydrogen atom, a hydroxy group and a methoxy group.

In general formula (I), the oxycarbonylalkylene group of
from 2 to 20 carbon atoms as R* and R’ is a group of general
formula:
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—0 (alkylene group of from 1 to 19 carbon atom(s))-

and alkylene chain side is bonded to R* and R°® group
respectively. Suitable alkylene group of 1 to 19 carbon
atom(s) include methylene, ethylene, trimethylene,
tetramethylene, pentamethylene, hexamethylene,

heptamethylene, octamethylene, nonamethylene,
decamethylene, undecamethylene, dodecamethylene,
tridecamethylene, tetradecamethylene, pentadecamethylene,
hexadecamethylene, heptadecamethylene, octadecamethyl-
ene and nonadecamethylene groups and 1someric groups
thereof, and preferred groups as R' are a single bond (a
hydrogen atom as R” is preferable, in this case),
oxycarbonyltrimethylene, oxycarbonyltetramethylene,
oxycarbonylhexamethylene, oxycarbonylheptamethylene,
oxycarbonyloctamethylene, oxycarbonylnonamethylene,
oxycarbonyldecamethylene and oxycarbonyldodecamethyl-
ene groups.

In the general formula (I) and (IA), examples of the alkyl
or alkoxy group of from 1 to 7 carbon atom(s) as R'" in the
group represented by R* and R°, R in the group repre-
sented by R*, Y~ in the group represented in D and as Y° in
the group represented 1n Q, are methyl, ethyl, propyl, butyl,
pentyl, hexyl, heptyl, methoxy, ethoxy, propoxy, butoxy,
pentyloxy, hexyloxy and heptyloxy groups and isomeric
groups thereof. Halogen atoms represented by R*®, R, Y*
and Y are fluorine, chlorine, bromine and iodine atoms, and
prefered groups as R'™ and R' are a hydrogen atom,
chlorine atom, methoxy group and pentyl group. And prei-
ered groups as Y- and Y are hydrogen atom.

In general formula (I), examples of the alkylene group of
from 1 to 20 carbon atom(s) for R’ are methylene, ethylene,
trimethylene, tetramethylene, pentamethylene,
hexamethylene, heptamethylene, octamethylene,
nonamethylene, decamethylene, undecamethylene,
dodecamethylene, tridecamethylene, tetradecamethylene,
pentadecamethylene, hexadecamethylene,
heptadecamethylene, octadecamethylene and nonadecam-
cthylene and eicosamethylene groups and isomeric groups
thereof, and prefered groups as R especially are hexameth-
ylene and undecamethylene groups.

In the groups represented by W* and W~ in general
formula (IA):

(1) the alkyl groups represented by —C,H,,;,;, —C _H,_,,
and —C_H, ., ; are undecyl, dodecyl, tridecyl, tetadecyl and
pentadecyl groups, of which the carbon number 1s from 11
to 15, and i1someric groups thercof, and a more prefered
group 1s a tridecyl group;

(i1) the alkyl groups represented by —C _H,, .,
—C,Hy,p 1, —C H, ; and —C H, ., are hexyl, heptyl,
octyl, nonyl, decyl, undecyl and dodecyl group, of which the
carbon number 1s from 6 to 12, and 1someric groups thereot,
and a more prefered group 1s a decyl group;

(ii1) the alkylene groups represented by —C, H,, and
—C H, are hexamethylene, heptamethylene,
octamethylene, nonamethylene and decamethylene groups,
of which the carbon number 1s from 6 to 10, and 1someric
ogroups thereof, and a more prefered group 1s an octameth-
ylene group;

(iv) the alkylene groups of from 1 to 4 carbon atom(s) as

G and Z, are methylene, ethylene, propylene and buty-
lene group and 1someric groups therecof. More preferred
oroup as G and Z 1s a single bond.
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3

In general formula (IA), the alkyl groups represented by
—C,H,,., and —C, H, ., in the groups represented by W~=,
are nonyl, decyl, undecyl, dodecyl and tridecyl, of which the
carbon number 1s from 9 to 13, and 1someric groups thereof,
and a more preferable group 1s an undecyl group.

More preferred groups as W= and W~ each are the group
represented by B and L.

In general formula (I) and (IA), all of the groups defined
above for R’ and W* are preferable.

The alkyl, alkylene and alkenylene groups described
above 1nclude straight and branched chain groups, and
preferred groups especially are straight chain.

The compounds of the present mvention of general for-
mulae (I) and (IA) possess activities like lipid A, and
therefore are useful as immunity enhancing agents and
anti-tumor agents. More concretely the compounds of the
present 1nvention possess properties of activating
macrophages, B cell mitogenic activity, producing action of
non-specific antibody, enhancing activity of cellular
immunity, as examples of blastogenic activities, and possess
the properties of INF (interferon) inducing action, TNF
(tumor necrosis factor) inducing action etc. as examples of
anti-tumor activities. The compounds also possess produc-
ing action of interleukin and stimulating action of NK
(natural killer) activity.

The present invention 1s concerned with all compounds of
general formulae (I) and (IA) in the “natural” form or its
enantiomeric form, or mixtures thereof, more particularly
the racemic form consisting of equimolecular mixtures of
the natural and its enantiomeric form.

As will be apparent to those of ordinary skill in the art, the
compounds depicted in general formulae (I) and (IA) have
at least five centers of chirality.

This 1s, when the carbon atoms of the 1-, 2-, 3-, 4- and
5-positions of the sugar skeleton and the alkyl or alkylene
oroups represented by R, R', R?, R, W', W= or W are
branched-chain, it 1s possible to occur the centers of chiral-
ity.

The presence of chirality leads, as 1s well known, to the
existence of 1somerism.

Thus, all 1somers and mixtures thereof which have those
side-chains attached to the sugar ring carbon atoms in
positions 2 and 4 1 the cis-configuration and those side-
chains attached to the sugar ring carbon atoms 1n positions
3 and 5 1n the cis-configuration, being such a configuration
that the former side-chains (those in position 2 and 4) and
the latter side-chains (those in position 3 and 5) are trans
with respect to each other and have R or W+ groups in the
1-position of sugar are to be considered within the scope of
the present invention.

METHODS FOR PREPARING COMPOUNDS OF
FORMULAE (I) AND (IA)

The present invention not only pertains to chemical
compounds per se and non-toxic salts thereof, but also
encompasses processes for their preparation.

According to present invention, among the compounds of
the present invention of general formula (I), compounds
wherein R’ is a hydroxy group, of general formula:
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(Ia)

(wherein, all of the symbols have the same meanings as

hereinbefore defined)

may be prepared by hydrolizing a compound of general
formula:

(1)

(wherein R*" represents a trialkylsilyl group, and the
other symbols have the same meaning as hereinbefore

defined)

n an acidic condition.

Hydrolysis 1s well known and can be conducted, for
example, using an acid (acetic acid, oxalic acid, trifluoro-
acetic acid, hydrochloric acid etc.), in a water-miscible

organic solvent (THF, methanol, ethanol, dioxane etc.), with
or without water, at a temperature of from 0° C. to 70° C.

On the other hand, among the compounds of general
formula (I), compounds wherein R’ is a hydrogen atom, of
general formula:
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(Ib)
H;O O R

HO350" HEMR?J—R'ﬂl

(wherein, all of the symbols have the same meaning as
hereinbefore defined)
may be prepared by introducing a sulfo group into the
hydroxy group of the 4th-position of a compound of general
formula:

(I11)

(wherein, all of the symbols have the same meaning as

hereinbefore defined).

Such a reaction procedure 1s well known, and may be
carried out, for example, 1n the presence of a tertiary amine
(pyridine, triethylamine etc), in an inert organic solvent
(THFE, methylene chloride, ethyl acetate etc.) or in the
absence of a solvent, using a sulfur trioxide-pyridine
complex, at a temperature of from -10° C. to 60° C.,

The reaction using the compound of the general formula
(IIT) wherein R 1s a hydroxy group leads to the production
of small amounts of by-product 1n which the sulfoxy groups
are 1ntroduced at 1-position as well as at the 4-position. The
by-product may be removed by purification described here-
inafter.

Among the compounds of the general formula (II) and
(III), compounds wherein R is a hydroxy group, of general
formula (IIa) and (IIla) may be prepared by the series of
reaction steps described in the following scheme (A).
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Each of the symbols in the scheme (A) represent the
following meanings or have been defined hereinbefore
respectively.

R"—a single bond or an oxycarbonylalkylene or oxycar-
bonylalkenylene group of from 2 to 20 arbon atoms,

R*>—an alkylene or alkenylene group of from 1 to 20
carbon atom(s),

R>—an oxycarbonylalkylene or oxycarbonylalkenylene
group of from 2 to 20 carbon atoms,

R>'—a group of general formula:

OH

\)\ R

or

Rl'_ R2

\A RSI_ R'{I':

T—methanesulfonyl group or p-toluenesulfonyl group,

[—iodine atom.

In scheme (A), each of the reaction steps are known per
se, and summarized descriptions are as follows:

Step (a) 1s an introducing reaction of an acyl group into
the amino group, 1.e. N-acylation, and 1t may be carried out,
for example, using a mixed acid anhydride which was
prepared from a carboxylic acid of general formula:

(XIII)
OH

HOOC\)\
R¥—R*

or

(XIV)
Rl'_ R2

HOOC\\J/jiM
R¥—R*

by reacting with pivaloyl chloride, 1in the presence of a
suitable base (triethylamine, pyridine etc.), in an inert
organic solvent (methylene chloride, toluene, benzene,
hexane, THP, THEF, etc.), at a temperature of from -30° C.

to 30° C., in the same condition without purification.

N-acylation described above may be carried out by react-
ing a compound of the general formula (IV) and a carboxylic
acid of the general formula (XIII) or (XIV), in the presence
of a suitable base (triethylamine, pyridine, 4-(N,N-
dimethylamino) pyridine etc.) in an inert organic solvent
(methylene chloride, acetonitrile etc.), using 2-chloro-N-
methylpyridinium iodide, at a temperature of from -30° C.

to 30° C.

Further, N-acylation also may be carried out by reacting,
a carboxylic acid of the general formula (XIII) and (XIV) in
the presence of triphenylphosphine, in an 1nert organic
solvent (methylene chloride, THF, ethyl acetate etc.), using
2,2'-pyridyldisulfide, at a temperature of from -10° C. to 50°
C.

N-acylation may be carried out by other methods of
activating carboxylic acids, for example, using dicyclohexy-
Icarbodiimide.
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In this N-acylation, using the compound of the general
formula (XIII) produces a compound of the general formula
(ITa) wherein the substituents —R'—R” and the substituents
—R>—R° are the same groups.

Step (b) 1s an introducing reaction of and acyl group into
the hydroxy group, 1.e. O-acylation, and 1t may be carried
out, for example, in the presence of a suitable base
(triethylamine, 4-(N,N-dimethylamino)pyridine, pyridine
etc.), in an 1nert organic solvent (methylene chloride,
toluene, benzene, ethyl acetate, hexane, THF, THP etc.) or in
the absence of a solvent, using a corresponding acyl halide,
at a temperature of from -10° C. to 60° C.

O-acylation may be carried out by reacting a correspond-
ing acid, in the presence of a suitable amine (triethylamine,

4-(N,N-dimethylamino)pyridine, pyridine etc.) in an inert
organic solvent (methylene chloride, acetonitrile etc.), using
2-chloro-N-methylpyridintum 1odide as a condensing agent,
at a temperature of from -30° to 30° C.

Further, O-acylation may also be carried out by other
methods of activating carboxylic acid, for example, using
dicyclohexylcarbodiimide.

Step (¢) 1s a removing reaction of isopropylidene groups
on the 4th and 6th positions of the sugar as protecting group,
and 1t may be carried out, for example, 1n water or a water
miscible organic solvent (THF, methanol, ethanol etc.) and
water, using an acid (acetic acid, p-toluenesulfonic acid,
camphorsulfonic acid, trichloroacetic acid, oxalic acid etc.),
at a temperature of from 0° C. to 80° C.

Step (d) is an introducing reaction of a protecting group
into the hydroxy group on the 6th position selectively, and
it may be carried out, for example, in the presence of a
suitable base (4-(N,N-dimethylamino)pyridine, pyridine, tri-
ethylamine etc.), in an inert organic solvent (methylene
chloride, toluene, benzene, ethyl acetate, hexane, THE, THP
etc.) or without a solvent being used, using a corresponding,
trialkylsilyl halide (t-butyldimethylsilyl chloride, trimethyl-
silyl chloride etc.), at a temperature of from -10° C. to 60°
C.

Step (e) is a removing reaction of a benzyl group, and it
may be carried out, for example, in an atmosphere of
hydrogen, 1n an organic solvent (methanol, ethanol, THEF,
THP etc.), using a hydrogenating catalyst (palladium-
carbon, platinum black, nickel etc.), at a temperature of from
-10° C. to 80° C.

Step (f) 1s an introducing reaction of a sulfo group into the
hydroxy group on the 4th position, and 1t may be carried out,
for example, in the presence of a tertiary amine (pyridine,
tricthylamine etc.), in an inert organic solvent (THF, meth-
ylene chloride, ethyl acetate etc.) or in the absence of a
solvent, using sulfur trioxide-pyridine complex, at a tem-
perature of from -10° C. to 60° C.

Step (g) 1s acylation of the amino group on the 2nd
position and the hydroxy group on the 3rd position at the
same time, and 1t may be carried by the same procedure as
described 1 step (b).

Step (h) 1s tosylation (an introducing reaction of a
p-toluenesulfonyl group) or mesylation (an introducing
reaction of a methanesulfonyl group), and it may be carried
out, for example, in an inert organic solvent (methylene
chloride etc.) or without a solvent being used, in the pres-
ence of tertiary amine (triethylamine, pyridine, 4-(N,N-
dimethylamino)pyridine etc.), using tosyl halide or mesyl
halide, at a temperature of from -40° C. to 40° C.

Step (1) 1s a replacing reaction of a tosyloxy or a mesyloxy
group 1nto an 1odine atom, and may be carried out, for
example, in an inert organic solvent (acetone etc.), using an
iodide (sodium iodide, potassium iodide etc.), at a tempera-

ture of from 0° C. to 60° C.
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Step () 1s a removing reaction of the iodine atom, and it
may be carried out, for example, 1n an mert organic solvent
(toluene, benzene, xylene etc.), in the presence of tributyl-
stannane and «,a'-azobisisobutyronitrile, by irradiation of
light.

Step (k) is a removing reaction of a benzyl group, and it
may be carried out by the same procedure as described in
step (e).

Compounds of general formula (II) or (III) wherein R is
a hydrogen atom or an alkoxy group of from 1 to 4 carbon
atom(s) can be prepared by using compounds of general

formula:

(XV)

O NH,

OH
or

(XVI)

0N

\ ,*" ..
O \{ NH,

OH

(wherein R' represents an alkyl group of from 1 to 4 carbon
atom(s)) as starting material instead of the compounds of the
general formula (IV) shown in the scheme (A).

In this case, reaction step (e) or (k) should be omitted, and
the substituents defind with prime (R*, R> and R>) and
understood as the same substituents without prime (R', R’
and R>).

On the other hand, among the compounds of the general
formula (IA), compounds wherein W” i1s a hydrogen atom,
of the general formula:

(IAa)

HO,SO”

(wherein all of the symbols have the same meaning as
defined hereinbefore)
may be prepared from a compound of general formula:

(ITIA)

(wherein all of the symbols have the same meaning as
defined hereinbefore)

by the same method for the preparation of a compound of

general formula (Ib) from a compound of the general

formula (III).
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Further, the compounds of general formula (IA) wherein
W* is a sulfoxymethyl group (—CH,OSO.H), that is, a
compound of general formula:

(IAD)

(wherein all of the symbols have the same meaning as
defined hereinbefore)

may be prepared by introducing sulfo groups into the
hydroxy groups of the 4- and 6-positions of a compound of

general formula:

(IIIB)

(wherein all of the symbols have the same meaning as

defined hereinbefore).

This reaction may be carried out by the same method
described hereinbefore, by using a two-fold amount of sulfur
trioxide-pyridine complex required when mntroducing a sulfo
ogroup only into the 4-position.

Further, compounds of general formula (IA) wherein W*
is hydroxymethyl group (—CH,OH); that is, a compound of
general formula:

(LAc)

(wherein all of the symbols have the same meaning as
defined hereinbefore)

may be prepared from a compound of general formula:

(IIA)

(wherein W*' represents a trialkylsilyl group, the other
symbols have the same meaning as defined

hereinbefore)
by the method for the preparation of a compound of general

formula (Ia) from a compound of general formula (II).
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A compound of general formula (IIIA) may be prepared
by the series of reaction steps described in the following
scheme (B), and a compound of general formula (IIIB) and
compounds of general formulae (IIAa) and (ILIAb) within
general formula (ITA) may be prepared by the series of
reaction steps described in the following scheme (C).

Scheme (B)

5

0O Wll O Wll
(aa) (bb)
S 2
O NH, ¢ O TNH—W2 ¢
OH OH
(VIA) (VA)
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Each of the symbols in the schemes (B) and (C) represent
the following meanings or are as defined hereinbefore
respectively, and the other symbols have same meaning as
defined hereinbefore.

W' —hydrogen atom, benzyloxy group or alkoxy group
of from 1 to 4 atom(s),

W='—a group of general formula:

O
O OH O O)‘kClemp
)l\)\cszpm)J\/g\cpHZwl
Q PCmtlm 0 OH
)J\O OCwHom'+1; CorHom'+1

)J\ CqH2q+1

W=, W>*—being same or different, a group of the general
formula:

OCyHom g

G 4©§7 OCyHoms1 01

CqI_IZq+ 1

)(j)\
)(J)\
with the provisio that, when one group of W** and W~
represents a group ol general formula:

O

)l\ CqH2q+ 1

the other group necessarily represents a group of general
formula:

OCyHomq

O
)J\ G @ OC,yHops 1,

G'—alkenylene group of from 2 to 4 carbon atom(s),

W"—trialkylsilyl group,
W' —hydrogen atom or alkoxy group of from 1 to 4
carbon atom(s).
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Step (aa) is reaction for introducing an acyl group into the
amino group, 1.e. N-acylation, and 1t may be carried out by
using a corresponding carboxylic acid of general formula:

(XI[A2)
OH
HOOC\/J\
CoHop 1
(XIVAa)
jl)\
O CpoHopi 1
HOOC\)\
CoHopa1
(XIVAD)
OCnHomq 1
HOOC—G O OC, Homs 1
(XIVAC)
OH
HOO&/]\
Cﬂ'H2n'+ 1
(XIVAJ)

j.l)\
O CnH2n+1—@
HOOC\)\ / Y2 or

CoHopry g
(XIVAe)
HOOC—C,Hyq, 1

(wherein all symbols are the same meaning as defined

hereinbefore.) instead of a compound of general formula
(XIII) or (XIV) by the same procedure as described 1n step

(a).

Step (bb) is a reaction for introducing an acyl group into
the hydroxy group, 1.e. O-acylation, and it may be carried
out by the same procedure as described in step (b).

Step (cc) is the acylation of the amino group of the
2-position of sugar and the hydroxy group of the 3-position
of sugar at the same time, and 1t may be carried out by the
same procedure as described in step (g).

Step (dd) is a reaction for removing a benzyl group, and
it may be carried out by the same procedure as described in
stop (e).

Step (ee) is a reaction for introducing an acyl group into
the amino group, 1.e. N-acylation, and may be carried out by
using a compound of general formula (IVB) by the same
procedure as described in step (a)

Step (ff) is a reaction for introducing an acyl group into
the hydroxy group, 1.€. O-acylation, and may be carried out
by the same procedure as described in step (b).

Step (gg) is the acylation of the amino group of the
2-position of sugar and the hydroxy group of the 3-position
of sugar at the same time, and 1t may be carried out by the
same procedure as described in step (g).

Step (hh) is a reaction for removing the isopropylidene
oroup on the 4th and 6th positions of the sugar as hydroxy-
protecting group, and 1t may be carried out by the same
procedure as described in the step (c).
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Step (i1) 1s a reaction for introducing a protecting group
into the hydroxy group on the 6-position selectively, and it
may be carried out by the same procedure as described in
step (d).

Step (jj) is a reaction for removing a benzyl group, and it
may be carried out by the same procedure as described in
step (e).

Step (kk) is a reaction for introducing a sulfo group into
the hydroxy group on the 4-position of sugar, and it may be
carried out by the same procedure as described in step (f).

Step (11) 1s a reaction for introducing a sulfo group into the
hydroxy group on the 4-position of sugar, and 1t may be
carried out by the same procedure as described in step (f).

Step (mm) is a reaction for removing a benzyl group in a
compound of general formula (VIIB) wherein W'' is a
benzyloxy group, and 1t may be carried out by the same
procedure as described in step (e).

Step (nn) 1s a catalytic reduction, and it may be carried out
by the same procedure as described in step (e).
Throughout the specification, 1n each reaction, the prod-
ucts may be purified by conventional methods, for example,
distillation at atmospheric or reduced pressure, high perfor-
mance liquid chromatography, thin layer chromatography
using silica gel or magnesium silicate or washing or recrys-
tallization. Purification may be carried after each reaction or
after a series of reactions.

STARTING MATERIALS

Starting materials and reagents using in the present inven-
fion are known compounds per se or may be prepared by
known methods per se.

For example, the compounds of general formula (IV)
were described in Agric. Biol. Chem., 48(1), 251 (1984).

The compounds of general formula (IVa) wherein W' is
a hydrogen atom, may be synthesized easily from the
compounds described in J. Org. Chem., 30(4), 1282 (1985)

by known methods.

SALTS

The compounds of the present invention of general for-
mulae (I) and (IA) may be [formed] in the form of salts at the
sulfo group.

By conversion 1nto salts, solubility of the compounds of
the present invention 1n water can be increased, and there-
fore this embodiment may be useful for administration as
pharmaceuticals.

The compounds of the present invention may easily be
converted 1nto corresponding salts by methods known per
se, €.g. methods described hereatter.

The salts 1n the present mvention are preferably non-
toxic. The non-toxic salts herein referred to mean salts of
cations such that the salt 1s relatively innoxious to the living
body (animals including human beings) tissues and that the
clffective pharmacological properties of the compounds of
general formulae (I) and (IA) are not impaired by side
effect(s) resulting from the cations when used in an amount
required for the prevention and/or treatment of the desired
conditions. Water-soluble salts are preferable.

Suitable salts include, for example, a salt of an alkali
metal such as sodium, potassium, a salt of an alkaline earth
metal such as calcium, magnesium, an ammonium salt and
a pharmaceutically acceptable (non-toxic) amine salt.

Amines suitable for forming such salts with a sulfo group
are well known and include, for example, those amines
which are theoretically obtained by substituting one or more
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of hydrogen atom(s) of ammonia by other group(s). These
ogroups, which may be the same or different when one or
more hydrogen atom(s) are substituted, are selected from,
for example, alkyl group(s) of from 1 to 6 carbon atom(s)
and hydroxyalkyl group(s) of from 1 to 3 carbon atom(s).
Suitable non-toxic amine salts include salts of a tetraalky-
lammonium group, such as tetramethylammonium salt and
salts of an organic amine, such as methylamine,
dimethylamine, cyclopentylamine, benzylamine,
phenthylamine, piperidine, monoethanolamine,
diethanolamine, lysine and arginine.

Salts are obtained from the compounds of the present
invention of general formulae (I) and (IA), by methods
known per se, for example, by reacting a compound of the
general formula (I) or (IA) and a suitable base such as a
hydroxide or carbonate of an alkali metal or alkaline earth
metal, ammonium hydroxide, ammonia or an organic amine
in theoretical amounts in an appropriate solvent.

The salts can be 1solated by freeze-drying the solution, or
by filtration 1f salts are sufficiently msoluble to the reaction
solution, or if necessary, by removing part of the solvent
followed by {iltration.

PHARMACOLOGICAL ACTIVITIES

The compounds of the present invention of the general
formulae (I) and (IA), possess lipid A-like activities
described hereinbefore. As example of such utilities, the
following results are illustrative, using standard laboratory
techniques:

(1) Mitogenic activity in vitro

The compounds of the present invention showed activities

as in the following Table I(1), with the test system described
hereafter.

TABLE I(1)

Example No. of
the compounds

1(c)
1(d)
1(f)
1(h) 37
1(5) 25
1(r) 17
1(0) 17
1(u) 10
1(s) 58
1(t) 50
2

33
3(b) 13.7
3(c) 13.8
3(g)

Blastgenic Index

30
28
23

17.6
4 27.7

Mitogenic activity means activity of activating mitogenic
cell division, and 1n this test system, the amount of tymidine
taken 1nto lympha cells was measured and a ratio determined
against a blank control call (Blastogenic index) was calcu-

lated.

For example, adding the compound prepared 1n example
1(c) to the test system induced 30 times the amount of
tymidine taken into the lympha cells versus the control.

The amounts were measured by density of a radiolabel.

Mytogenic activity 1n vitro was measured by the follow-
ing method (See Procedure Method of Immunoexperiment
pp 315 published by Japan Immunology Society).
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C3H/He male mice 6 weeks old were killed by
bloodletting, and their spleens were 1solated and homog-
enized. Homogenizing liquids were filtered with gauze, and
suspending cells were prepared with PBS solution. After
washing, lymphacytes fractions were gathered with lympho-
light M. Lymphacytes were suspended 1n RPMI 1640 cul-
tivation solution (10% FEBS), and the solution was divided
into 5x10° cells/180 ul/wells. Ten times concentration of the
terminal concentration (1 pg/ml) of the compounds of the

present invention were added with 20 ul portions to each of
the wells.

In an atmosphere of a mixed gas of 5% C0O,—-95% O., the
cells were cultivated for 24 hrs at 37° C. After cultivation,
*H-tymidine 0.5 uCi/20 ul was added to the each cells.
Cultivation was continued at 37° C. for another 24 hrs, and
amounts of "H-tymidine taken into the cells were measured.
Mitogenic activities were calculated as by Blastogenic index
in as follows.

Amount of *H-tymidine taken into the
lymphacytes with adding the compound

of the present invention

Elastogenic index =
Amount of *H-tymidine taken into the

blank control lymphacytes

(2) Inducing activities of TNF 1n vitro

The compounds of the present invention showed activities
as 1n the following Table I(2), with the test system described
hereafter.

TABLE 1(2)
Example No. of Cytotoxicities
the compounds (%)
1(c) 86
1(d) 95
1(h) 81
1) 69
1(r) 86
1(s) 100
3 50.7
3(b) 30.2
3(g) 87.9°
4 20.0

*serum dilution L2s

Inducing activity of TNF 1n vitro was measured by the
following test system.

Corye parvum (manufactured by Ribi Immuno Chem.
Research Inc.) was administered in ICR male mice 6-weeks
old through the tail vein as priming agent. Ten days later, the
compounds of the present invention (10 ug) were adminis-
tered through tail vein as eliciting agent. 90 mins after the
administration, blood was collected from the hearts, and
blood serums were separated.

Mice L-M cells (10%/100 pl/well) suspended in a mixture
of the diluted serum solution (100 ul/well) and RPMI 1640
cultivating solution (10% FEBS and 0.2% glucose; manu-

factured by Nissui Pharmaceutical Co.) were cultivated in an
atmosphere of a mixed gas of 5% C0O,-95% O.,, for 48 hrs

at 37° C., after adding “H-tymidine taken (0.5 uCi/20
ul/well). Amounts of “H-tymidine taken into cells during the
cultivation were measured.
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Inducing activities of TNF were measured by cytotoxicity
calculated as follows:

Cytotoxicity (%) =

1 w
Amount of H-tymidine taken into the

lymphacytes with adding the compound

of the present invention

x 100

Amount of 3H-tymidine into taken
the blank control lympacytes

TOXICITY

It was confirmed that the acute toxicity (LDs,) of the
compounds of the present invention were more than 100
mg/ke animal body weight by intravenous administration.
Therefore, the compounds of the present invention may be
considered to be sufficiently safe and suitable for pharma-
ceutical use.

For example, the values of LD, of the compound pre-
pared in example 1(c) was more than 300 mg/kg animal
body weight by infravenous administration in mice.

APPLICATIONS AS PHARMACEUTICALS

In mammals including human beings, especially human
beings, decrease of immunity decreased of aging, disorders
including immunodeficiencies etc., may 1induce fatal
infections, e€.g., opportunistic infection.

The compounds of the present invention of the general
formulae (I) and (IA) possess enhancing activity of cellular
immunity (e.g. mitogenic activity) to living tissue as exam-
plified by the experimental results discussed above, and
therefore are useful as enhancing agents of immunity.

The compounds of the present mvention of general for-
mulae (I) and (IA) posses an inducing activity of TNF, an
inducing activity of IL-1 and an inducing activity of IFN,
and therefore are also usetul as anfi-tumor agents.

As example of such an anfi-tumor effect, the following
results are 1lustrative, using standard laboratory techniques:

(1) Anti-tumor effect on Balb/C mice inocudlated with
Meth-A Sarcoma

Anti-tumor effect was measured by the following proce-
dure.

Tumor cells which had been maintained i1n ascites of
Balb/C mouse generation after generation was used. One
group 1s consisting of eight female Balb/C mice. Meth-A
sarcoma tumor (1x10° cells/0.05 ml) was inoculated into left
side of female mice of 7-week old (body weight: 18-20 g).
Seven day after, when tumor size came to 6~9 mm, test
compound was administered into tail vein first (day 7) and
then administered two times (total three times: Day 7, 9, 12).
Dose of test compound 1s 3 and 10 mg/kg or 3, 10 and 30

mg/ke and each test compound solution volume was 10
ml/kg. Anti-tumor effect 1s estimated by survival period
(from inoculation day to death day) and tumor apparent
welght.
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Tumor apparent weight = long diameter of tumor X
(mg) (mm)
(short diameter of tumor)2x1/2 5
(mm)

Test results about survival period and tumor appearent
weight are shown in the following Tables II(1) and II(2),

: 10
respectively.

30

(2) Anti-tumor effect on Balb/C mice inoculated with
RLO1 tumor.

Tumor cells which had been maintained 1n ascites of
Balb/C mouse generation after generation was used. One
group 1s consisting of six female balb/C mice. RLo1 tumor
(1x10° cells/0.05 ml) was inoculated into left side of female
mice of 6-week old (body weight: 18~20 g). Ten days after,
when tumore size came to 7~10 mm, compound of example
No. 1(1) or 1(t) was administered by 1.p. route (Day 10).

TABLE II(1) Dose of test compound was 1 and 3 mg/body dand each test
TN compound solution volume was 10 ml/kg. Antitumore effect
Xa{ipt; > Survival period 15 1s estimated by survival period and tumor appearent weight.
compounds Dose (mg/body) (day + standard error)
1(C) Control 46.1 = 3.3 Test results about survival period and tumor apparent
130 gz N ?;m weight are shown in the following Tables II(3) and II(4),
4 Control 34.6 £ 7.8 50 respectively.
3 48.5 £ 8.7***
10 46.6 £ 7.2%** AR
4(b) Control 42.9 = 10.6 1ABLE 11(3)
3 61.6 + 18.0*
10 65.8 + 20.4%* Example No.
4(C) Control 47209 + 10.6 of the Dose (mg/body) Survival period
3 51.9 £ 8.2% 25 compounds 1p (day + standard error)
10 58.3 £ 13.8%**
30 71.3 £ 16.1%*** 1(1) Control 45.2 £ 19.6
1 47.3 £ 18.8
_ o _ _ _ 3 55.3 164
In experiments, statistic analysis was done with unpaired . 10 Control 459 + 106
Student’s t(two tailed)-test. In tables *, ** *** gpnd **** 1 518 + 201
showed significant difference from the value of respective 3 54.0 + 18.4
control (P<0.05, P<0.02, P<0.01, P<0.001). P values lower
than 0.05 were judged to be significant.
TABLE II(2)
Example
No. Dose Apperarent tumor weight
of the (mg/kg) (2 + standard error)
compounds iv  Day 7 Day 10 Day 13 Day 16
1(c) control 0.198 + 0.054 0.314 + 0.066 0.411 £ 0.120 0.734 £ 0.287
3 0.200 £ 0.074 0.240 = 0.118 0.314 £ 0.206 0.580 = 0.412
10 0.199 = 0.044 0.156 = 0.084****  (0.120 = 0.099****  (0.208 £ 0.253%***
4 control 0.206 = 0.035 0.539 = 0.110 0.906 £ 0.188 1.666 £ 0.560
3 0.212 £ 0.042 0.469 = 0.169 0.650 = 0.162% 1.004 = 0.434*
10 0.205 £ 0.022 0.361 = 0.056%** 0.455 = 0.116*** 0.846 £ 0.233****
4(b) control 0.203 + 0.049 0.349 + 0.165 0.739 = 0.517 1.238 £ 0.785
3 0.218 £ 0.028 0.172 £ 0.094*** 0.272 £ 0.181*** 0.430 + 0.459%**
10 0.217 £ 0.022  0.154 £ 0.042*** 0.197 = 0.068*** 0.172 = 0.141***
4(c) control 0.203 + 0.049 0.349 + 0.165 0.739 = 0.517 1.238 £ 0.785
3 0.200 = 0.044  0.230 = 0.084* 0.392 = 0.176 0.578 £ 0.274**
10 0.210 £ 0.025 0.206 + 0.053** 0.242 £ 0.086*** 0.300 £ 0.193***
30 0.209 £ 0.023 0.168 £ 0.062*** 0.222 + 0.152%** 0.309 + 0.259***
*P < 0.05
**P <« 0.02
FEEP < 0.01
FEEFEP <« 0.001
TABLE I1(4)
60 Example  Dose
No. (mg/ Appearent tumor weight
of the kg) (g + standard error)
From the above results, compounds of example No. 1(C), 4, compounds  1ip Day 10~ Day 10 Day 13
4(b) and 4(c) exhibit a SlgI}lﬁcaﬂt effect on prolongation of (5 0 con. 0917 £ 0092 0.517 £ 0.970 0,683 = 0.580
life and on tumore regression at the dose of 10, 3, 3 and 3 trol

mg/ke, respectively.
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TABLE II(4)-continued

Example  Dose
No. (mg/ Appearent tumor weight
of the kg) (¢ + standard error)
compounds 1p Day 10 Day 10 Day 13
1 0.216 = 0.043 0.234 = 0.168 0.351 + 0.349
3 0.216 = 0.029 0.210 = 0.192* 0.333 £ 0.375
1(t) con- 0.217 = 0.092 0.517 = 0.270 0.683 + 0.580
trol
1 0.226 = 0.082 0.241 = 0.257 0.383 + 0.583
3 0.213 = 0.041 0.159 = 0.092** 0.147 = 0.153
*P < 0.05
**P < 0.02

From the above results, compounds of example No. 1(1) and
1(t) at the dose of 3 mg/body on Day 14 (4 day after
administration) exhibit a significant effect on tumor regres-
s10m.

For the treatment of immuno deficiencies or tumor, the
compounds of the present invention of general formulae (I)
and (IA) or non-toxic salts thereof may normally be admin-
istered systemically or partially; usually by oral or parenteral
administration.

The doses to be administered are determined depending
upon age, body weight, symptoms, the desired therapeutic
effect, the route of administration, and the duration of the
treatment etc. In the human adult, the doses per person per
dose are generally between 0.1 mg and 100 mg, by oral
administration, up to several times per day, and between 10
ug and 10 mg, by parenteral administration to several times
per day.

As mentioned above, the doses to be used depend upon
various conditions. Therefore, there are cases 1n which doses
lower than or greater than the ranges specified above may be
used.

Solid compositions according to the present invention for
oral administration include compressed tablets, dispersible
powders and granules. In such solid compositions, one or
more of the active compound(s) is or are, admixed with at
least one 1nert diluent such as lactose, mannitol, glucose,
hydroxypropylcellulose, microcrystalline cellulose, starch,
polyvinylpyrrolidone or magnesium metasilicate aluminate.
The compositions may also comprise, as 1s normal practice,
additional substances other than inert diluents e.g. lubricat-
ing agents such as magnesium stearate, disintegrating agents
such as cellulose calcium gluconate, and assistant for dis-
solving e.g. arginine, glutamic acid or amino-acid such as
aspartic acid. The tablets or pills may, 1f desired, be made
into gastric film-coated or enteric film-coated tablets or pills,
such as sugar-coated, gelatin-coated, hydroxypropyl
cellulose-coated or hydroxypropylmethyl cellulose
phthalate-coated tablets or pills and, two or more of layers
may be used. The compositions for oral administration also
include capsules of absorbable material such as gelatin.

Liquid compositions for oral administration include
pharmaceutically-acceptable emulsions, solutions,
suspensions, syrups and elixirs containing inert diluents
commonly used 1n the art such as distilled water or ethanol.
Besides iert diluents such compositions may also comprise
adjuvants such as wetting and suspending agents, and
sweetening, flavoring, perfuming and preserving agents.

Other compositions for oral administration include spray
compositions which may be prepared by known methods
and which comprise one or more of the active compound(s).

Preparations for injection according to the present inven-
tion for parenteral administration include sterile aqueous or
non-aqueous solutions, suspensions or emulsions. Examples
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of aqueous solvents or suspending media are distilled water
for mmjection and physiological salt solution. Examples of
non-aqueous solvents or suspending media are propylene

glycol, polyethylene glycol, vegetable oils such as olive oil,
alcohols such as ethanol, POLYSORBATE 80 (registered

Trademark). These compositions may also include adjuvants
such as preserving, wetting, emulsifying, dispersing agents
and assistant agents for dissolving (e.g. arginine, glutamic
acid or amino-acid such as aspartic acid). They may be
sterilized, for example, by filtration through a bacteria-
retaining filter, by incorporation of sterilizing agents 1n the
compositions or by irradiation. They may also be manufac-
tured 1n the form of sterile solid compositions which can be
dissolved 1n sterile water or some other sterile injectable
medium 1mmediately before use.

Other compositions for parenteral administration include
liquids for external use, and endermic liniments such as
omntments, suppositories and pessaries which comprise one
or more of the active compound(s) and may be prepared by
known methods.

NOMENCLATURE

Throughout the specification including the claims, the
compounds of the present invention and termed derivatives
of glucopyranose or 1,5-anhydro-glucitol having the follow-
ing skeletal structure:

HO——
O
—___ HO - Ol
HO
S
OH OH
HO—
_____ HO — O
HO
e
OH OH

In the structural formula of the specification including the

claims, the dotted line (- -), the thickened line ( =) and the

wavy line (~) indicate that the respective group attached
thereto 1s 1in the backside of the plane, 1.€. 1n a.-configuration,
in the front of the plane, 1.¢. 1n 3-configuration, and 1n ¢.- or
3-configuration or at mixture thereotf, respectively, accord-
ing to the generally accepted nomenclature rules.

REFERENCE EXAMPLES AND EXAMPLES

The following reference examples and examples 1llustrate
the present 1nvention, but are not to be construed as limiting
the present mvention.

In the reference examples and examples, “TLC” and “IR”
represent “Thin layer chromatography” and “Infrared
absorption spectrum”, respectively.

The solvents 1n parentheses refer to the developing or
cluting solvents, and the ratios of the solvents used are by
volume 1n chromatographic separations.

Unless otherwise specified, “IR” was measured by the
KBr tablet method.
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REFERENCE EXAMPLES 1 and 1(a)

Synthesis of benzyl 2-deoxy-2-(3R-
hydroxytetradecanoyl)amino-4,6-O-1sopropylidine-
B-D-glcopyranoside (reference example 1) and

36,385

34

chromatography on silica gel (EtOAc:CH,Cl,=3:2) to give
the title compounds (3R-compound: 1.71 g; 3S-compound:
2.69 g) having the following physical data. 3R-compound:

TLC: Rf 0.31 (EtOAc:CH,Cl,=3:2);

5
benzyl 2-deoxy-2-(3S-hydroxytetradecanoyl)amino- [R: v 3500, 3300, 1645, 1630, 1540, 1460, 1450, 1380,
4,6-0-isopropylidene-p-D-glu copyranoside 1370, 1260, 1200, 1170, 1080, 1035, 935, 855, 735, 694
(reference example 1(a)) cm™
3S-compound:
10 TLC: Rf 0.22 (EtOAc:CH,Cl,=3:2);
IR: same as 3R-compound
REFERENCE EXAMPLES 1(b)~1(f)
By the same procedure as in reference example 1, the
15 following compounds having the physical data shown in
Table III were prepared:
Pivaloyl chloride (1.37 ml) was added to an ice-cooled 0 Rb
solution of (-hydroxymiristic acid (2.60 g) in methylene O/\/
chloride (20 ml), and the mixture was stirred for 30 mins. 20 + HOOC—R” -
The solution was added slowly to an 1ce-cooled solution of P -
benzy 2-deoxy-2-amino-4,6-O-1sopropylene-f3-D- O NHz
glucopyranoside (Agric. Biol. Chem., 48(1), 251 (1984); 2.6 OH
g) and tricthylamine (1.67 ml) in methylene chloride (20 b
ml). 25 O/\/O\/R o
The reaction mixture was stirred for 30 mins with 1ce- )J\
cooling and further for 2 hrs at room temperature and then o7 ” RN N na
diluted with a mixture of hexane and ethyl acetate H
(n-C.H,,:EtOAc=1:2; 20 ml). The solution was washed OH
with 1N hydrochloric acid, water and brine, successively 3Y
dried and evaporated. The residue was purified by column
TABLE III
No. —RP, —R° Name TLC IR (cm™
1 (b) O o benzyl 2-deoxy-3-(3R-hydroxy-9-phenylnonanoyl) Rf 0.45 v (liquid film)
R? A ~" amino-4,6-O-1sopropylidene-p-D-glucopyranoside (EtOAC) 33770, 3330, 2910,
1730, 1630
OH
PN
(CHa)s
[1 (¢) O o benzyl 2-deoxy-2-(3S-hydroxy-9-phenylnonanoyl) Rf 0.36 v 3400, 2940, 2860,
RY y ~N amino-4,6-O-1sopropylidene-p-D-glucopyranoside (EtOAC) 1650, 1600
OH
R.‘:I
\/\(CH2)6 @
|
I (c)
C - AO\/(‘)
OH
|
RH
\/\(Cﬁ’z)ci O
1 {d)  Rb—q 2-deoxy-2-(3R-hydroxytetradecanoyloxy)amino-4,6-  Rf 0.24 v 3300, 2925, 2850,
' O-isopropylidene-1,5-anhydro-D-glucitol (EtOAC) 1640, 1550, 1465,

1380



Re. 36,385

TABLE III-continued
No. —RP, —R° Name TLC IR (cm™)
1 (e) Rb.— 1y 2-deoxy-2-(3S-hydroxytetradecanoyloxy)amino-4,6- Rf 0.21
' O-isopropylidene-1,5-anhydro-D-glucitol (EtOAC)
OH
R \_*
(CHz)10 — CH3
1 () AOCHS methyl 2-deoxy-2-(3R-hydroxytetradecanoyloxy) Rf 0.21 v 3470-3280, 2920,
—— RY. amino-4,6-O-1sopropylidene-p-D-glucopyranoside (EtOAC) 2850, 1640, 1545,
1465, 1380
OH

REFERENCE EXAMPLE 2

Synthesis of benzyl 2-deoxy-2- 3R-(4-
phenylbutoxy)tetradecanoyl Jamino-3-O-(4-
phenylbutyryl)-4,6-O-isopropylidene-3-D-

glucopyranoside

Phenylbutanoic acid (361 mg) and then 2-chloro-1-
methylpyridinium 1odide (767 mg) and triethylamine (0.84
ml) were added to a solution of the compound (535 mg)
prepared 1n reference example 1 dissolved into methylene
chloride (10 ml). The mixture was stirred for 30 mins with
ice-cooling. 4-(N,N-dimethylamino) pyridine (61 mg) was
added to the reaction solution at room temperature and the
mixture was stirred for 18 hrs.

The reaction solution was washed with water, dil. hydro-
chloric acid and an aqueous saturated solution of sodium
bicarbonate, dried and evaporated. The residue was purified

20

25

30

35

40

45

50

55

by column chromatography on silica gel (EtOAc:CH,Cl,=
1:9) to give the title compound having the following physi-
cal data.

TLC: Rf 0.55 (EtOAc:CH,Cl,=1:9);

IR: v 3320, 2900, 2480, 1720, 1645, 1515, 1445, 1370,
1190, 1165, 1080, 1020, 850, 725, 690 cm™".

REFERENCE EXAMPLES 2(a)~2(z)

By the same procedure as in reference example 2, using,

the starting materials specified, the following compounds
having the physical data shown 1n Table IV were prepared:

O R?
/\/
O O
)‘L +HOOC—RE — =
-
0~ "‘E RA
OH
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REFERENCE EXAMPLE 3

Synthesis of benzyl 2-deoxy-2- 3R-(4-
phenylbutyryloxy) tetradecanoyl Jamino-3-0O-(4-
phenylbutyryl)-p-D-glucopyranoside

|
O
O \/ )-l\/\/
1
HO# g )I\)\Clngg

me

O

Re.

10

15

36,385

53

-continued
#,

HO O\/G) )J\/\/ ’

Water (3 ml) and acetic acid (9 ml) were added to a
solution of the compound (764 mg) prepared in reference
example 2 dissolved into THF (9 ml). The mixture was
refluxed for 5.5 hrs. The solution was concentrated and
toluene was added to the residue. The solution was concen-
trated to give the fitle compound having the following
physical data.

TLC: Rf 0.2 (CH,Cl,:CH,;OH=98:2);
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Re. 36,385

IR: v 3300, 2940, 2860, 1725, 1660, 1540, 1450, 1370,

1250, 1170, 1080, 1040, 730, 690 ¢cm™".

REFERENCE EXAMPLES 3(a)~3(2)

5

By the same procedure as in reference example 3, using
the starting materials specified, the following compounds
having the physical data shown 1 Table V were prepared.

[ O

Rb

10

15

20

25

30

35

40

30
REFERENCE EXAMPLE 4

Synthesis of benzyl 2-deoxy-2-| 3R-(4-
phenylbutyryloxy)tetradecanoyl Jamino-3-0-(4-
phenylbutyryl)-6-0-t-
butyldimethylsilylglucopyranoside

O

[\ /

7
7 ~ )'I\/\/ b
+510 O 0 0
PN
HO ﬁ Ci1Hos
O
\I.K\/\(I)
9, @ 0
0 o
%J‘I\/\CHHH
&,
\I.(\/\(I)

O

t-Butyldimethylsilyl chloride (338 mg) and 4-(N,N-
dimethylamino)pyridine (11 mg) were added to a solution of
the compound (691 mg) prepared in reference example 3
dissolved into dry pyridine (15 ml). The mixture was stirred
for 7.5 hrs 1n an atmosphere of nitrogen at room temperature.
The reaction solution was evaporated. The residue was
purified by column chromatography on silica gel
(CH,Cl,:CH;OH=98.2) to give the title compound (936 mg)
having the following physical data.
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101
TLC: Rf 0.85 (CH,CL,:CH,OH=97:3);
IR: v 3350, 2940, 2860, 1720, 1680, 1490, 1450, 1360,
1250, 1130, 1070, 830, 690 cm™.

REFERENCE EXAMPLES 4(a)~4(z)

By the same procedure as in reference example 4, using
the starting materials specified, the following compounds
having the physical data shown 1n Table VI were prepared:

b
7 O R
O O
)J\
- oy
HO N R¢
H
O R?

b

\/_-

+5i10

\ / 0 R®
+Si0 O
o~ SN J\Rf
H
O R

REFERENCE EXAMPLE 5

Synthesis of 2-deoxy-2-[3R-(4-phenylbutyryloxy)
tetradecanoyl Jamino-3-O-(4-phenylbutyryl)-6-0O-t-
butyldimethylsilyl-D-glucopyranose

I O
\ / OH )‘l\/\/(b
+S10 O O
-~ “~ )J\)\
HO N CiH
q 11123

10

15

20

25

30

35

40

45

50

55

60

102
-continued
O
N . J'k/\/ ¢
+SiO )(i\/(l)\
HO PI;T' Cy1H»3
0
\n/\/\@

To a stirring solution of the compound (736 mg) prepared
in reference example 4 dissolved mto THEF, palladium-
carbon (content 10%; 368 mg) was added in small portions.
In an atmosphere of hydrogen, the mixture was stirred
vigorously for 24 hrs at 50° C. After reaction, the reaction
mixture was filtered. The filtrate was evaporated to give the
title compound (653 mg) having the following physical data.

TLC: Rf 0.64 (CH,Cl,:CH;OH=9:1);

IR: v 3350, 2920, 2840, 1720, 1640,
1130, 1070, 1050, 800, 740, 690 cm™*

REFERENCE EXAMPLES 5(a)~5(p)

By the same procedure as reference example 5, using the
starting materials specified, the following compounds hav-
ing the physical data shown 1n Table VII were prepared:

X
e

1540, 1440, 1250,

N/

+510

O
\ / 0 OH
si6”

O
HO” TN R,
H
O
N R, e
H
O
\ / 0 OH
+SiO
O
HO” "‘N)\R,:
H
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REFERENCE EXAMPLE 6

Synthesis of Pyridine Salt of 2-deoxy-2-| 3R-(4-
phenylbutyryloxy)tetradecanoyl Jamino-3-O-(4-
phenylbutyryl)-4-O-sulfo-6-O-t-butyldimethylsilyl-
D-glucopyranose

36,385

116

-continued

[ O
\ / 0. _OH )‘\/-\/fﬂ
+SiO/rj O 0
— 0 SN C,H . .. -
HO™ >0 H HEE In an atmosphere of nitrogen, sulfur trioxide-pyridine
0 O complex (230 mg) was added to a solution of the compound
\'(\/\(ﬂ 15 (653 mg) prepared in reference example 5 dissolved into dry
5 | pyridine. The mixture was stirred for 4 hrs at room
temperature, and concentrated. To the reside, toluene was
added and the solution was evaporated to give the fitle
compounds.
TABLE VIII
Starting
No. R® R Name - Pvridine Salts of: Material  TLC
[6 (a) O ] 2-deoxy-2-[3S-(5-phenylpentanoyloxy) Reference
tetradecanoyl Jamino-3-O-(5-phenylpentanoyl)-4-O- Example
sulfo-6-O-t-butyldimethylsilyl-D-glucopyranose 5 (a)
O (CH2)4-¢
R":’:\/\
Ci1Has
CH»)4-
. _ (CH2)s-¢
6 (a) O
O (CH)) +¢
Rﬁ..\*
Crif33
[6 (b) O ]  2-deoxy-2-[3S-(7-phenylheptanoyloxy) Reference
tetradecanoyl Jamino-3-O-(7-phenylheptanoyl)-4-O- Example
sulfo-6-O-t-butyldimethylsilyl-D-glucopyranose 5 (b)
O (CHa)s-¢p
Rc:\/\
Cr1Has

. (CH2)s-¢

6 (D) O

% (CH)s-9

RE:
C;1H>3



No.

[6 (©)

6 (c)

[6 (d)

6 (d)

6 (g)

117

R¢RY

O (CHz)o-¢

Cq1Ho3

Rd' P (CH2)9'¢'

O (CH2)o-¢

O (CH2)10-¢

. (CHy)10-¢

O (CH2)12-¢

R*: \A
C11Has

e (CHy)12-¢

Re. 36,385
118

TABLE VIII-continued

Name - Pyridine Salts of:

] 2-deoxy-2-3S-(9-phenylnonanoyloxy)
tetradecanoyl Jamino-3-O-(9-phenylnonanoyl)-4-O-
sulfo-6-O-t-butyldimethylsilyl-D-glucopyranose

] 2-deoxy-2-[3S-(10-phenyldecanoyloxy)
tetradecanoyl Jamino-3-O-(10-phenyldecanoyl)-4-O-
sulfo-6-O-t-butyldimethylsilyl-D-glucopyranose

2-deoxy-2- 3R-(10-phenyldecanoyloxy)
tetradecanoyl Jamino-3-O-(10-phenyldecanoyl)-4-O-
sulfo-6-O-t-butyldimethylsilyl-D-glucopyranose

2-deoxy-2-3S-(11-phenylundecanoyloxy)
tetradecanoyl Jamino-3-O-(11-phenylundecanoyl)-4-O-
sulfo-6-O-t-butyldimethylsilyl-D-glucopyranose

2-deoxy-2-| 3S-(13-phenyltridecanoyloxy)
tetradecanoyl Jamino-3-O-(13-phenyltridecanoyl )-4-O-
sulfo-6-O-t-butyldimethylsilyl-D-glucopyranose

Starting
Material

Reference
Example

5 (c)

Reference
Example

5 (d)

Reference
Example

5 (e)

Reference
Example

5 ()

Reference
Example

5 (g)

TLC
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TABLE VIII-continued

Starting
No. R® R Name - Pyridine Salts of: Material TLC
6 (h) O 2-deoxy-2-[ 3R-(9-phenylnonanoyloxy) Reference
tetradecanoyl Jamino-3-O-(9-phenylnonanoyl)-4-O- Example
sulfo-6-O-t-butyldimethylsilyl-D-glucopyranose 5 (h)
O (CHz)s-¢
R*: \)\
Ci1Has
. (CHp)s-¢
[6 (i) O ] 2-deoxy-2-[3S-[8-(4-methoxyphenyl)octanoyloxy] Reference Rf 0.41
tetradecanoyl Jamino-3-O-[ 8-(4-methoxyphenyl) Example (EtOAc:
octanoyl |-4-O-sulfo-6-O-t-butyldimethylsilyl-D- 5 (1) n-C.H,, =
O (CHs)7 OCHs; glucopyranose 1:6)
R*: N
Ci1Ha;
6 () O
O)k(CHZ);: OCH,
Rﬁ.'\*
Cy1H >3
. _(CHa)y OCH;
R™:
[6 () O ] 2-deoxy-2-[3S-{9-(4-chlorophenyl)nonanoyloxy] Reference
tetradecanoyl Jamino-3-O-| 9-(4-chlorophenyl) Example
nonanoyl |-4-O-sulfo-6-O-t-butyldimethylsilyl-D- 5()
O (CH»)g Cl glucopyranose
R*: ~N
Ci1Has
6 (J) O
O)J\(CHZ)S CI
Rﬁ.'\*
CyiH>3
o f(CHg)g Cl
[6 (k) O ] 2-deoxy-2-[3S-[5-(4-pentylphenyl)pentanoyloxy] Reference Rf 0.30
tetradecanoyl Jamino-3-O-| 5-(4-pentylphenyl) Example (CH,Cl,:
pentanoyl |-4-O-sulfo-6-O-t-butyldimethylsilyl-D- 5 (k) CH;O0H =
O (CH>))4 CsHyy glucopyranose 6:1)
R": S~
Ci1Hos
6 (k) O
O (CH)4 CsHg
Re:

Cyp3



No.

[6 ()

6 (1)

6 (m)

6 (n)

Re. 36,385
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TABLE VIII-continued

121
R¢RY
rd.” (CHp)4 CsHyq
O
Ao
R*:
\/\C11H23

Cr 3

Rd"/ (CHZ)T_ O
O
O)I\(Cﬂz)?_ O
R*: \/\
Ci1Hos
9,
0 (CHy)7— O
RE:
Cy1H >3

Rd e (CHZ)T_O

O
O)I\ (CHp)7— O
R*: \/\
C11Haz
i
& (CH3)7—O

Cl

Cl

Cl

@

Cl

Cl

Cl

Name - Pyridine Salts of:

2-deoxy-2-[ 3S-(8-phenoxyoctanoyloxy)
tetradecanoyl Jamino-3-O-(8-phenoxyoctanoyl)-4-O-
sulfo-6-O-t-butyldimethylsilyl-D-glucopyranose

2-deoxy-2-[ 35 8-(4-chlorophenoxy)octanoyloxy|
tetradecanoyl Jamino-3-O-| 8-(4-chlorophenoxy)
octanoyl |-4-O-sulfo-6-O-t-butyldimethylsilyl-D-
glucopyranose

2-deoxy-2- 35 8-(3.5-dichlorophenoxy)
octanoyloxy Jtetradecanoyl Jamino-3-O-] 8-(3.5-
dichlorophenoxy)octanoyl |-4-O-sulfo-6-O-t-
butyldimethylsilyl-D-glucopyranose

Starting
Material

Reference
Example

5

Reference
Example

5 (m)

Reference
Example

5 (n)

TLC

Rf 0.61
(CH,Cl,:
CH,OH =
6:1)



No.

6 (o)

[6 (p)

6 (p)

123
R®.RY
Rd'/ (CHZ)T_ O
O
O)I\ (CHy)s
R*:
NN Cq1Ha23
Je
O (CH))g

Re:

9

(CH))g

Cy1H>3

_(CH)s

O

(CHa)s-¢

R \‘)\
(CHz)s-¢

(CHy)s-¢
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TABLE VIII-continued

Name - Pyridine Salts of:

] 2-deoxy-2-{3S-9-(1-naphthyl)nonanoyloxy]
tetradecanoyl Jamino-3-O-[ 9-(1-naphthyl)
nonanoyl |-4-O-sulfo-6-O-t-butyldimethylsilyl-D-
glucopyranose

] 2-deoxy-2-[3S-[9-(2-naphthyl)nonanoyloxy]
tetradecanoyl Jamino-3-| 9-(2-naphthyl)
nonanyl |-4-O-sulfo-6-O-t-butyldimethylsilyl-D-
glucopyranose

2-deoxy-2-{ 3R-[9-phenylnonanoyloxy-9-
phenylnonanoyl Jamino-3-O-(9-phenylnonanoyl)-4-O-
sulfo-6-O-t-butyldimethylsilyl-D-glucopyranose

Starting
Material TLC

Reference Rf 0.69

Example (CH,CL,:

5 (o) CH,O0H =
9:2)

Reference
Example

5 (p)

Reference
Example

5(q)
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TABLE VIlI-continued
Starting
No. R¢,RY Name - Pyridine Salts of: Material TLC
6 (1) O 2-deoxy-2- 3S-(9-phenylnonanoyloxy-9- Reference Rf 0.43
phenylnonanoyl Jamino-3-O-(9-phenylnonanoyl)-4-O- Example (CH,Cl,:
)-I\ sulfo-6-O-t-butyldimethylsilyl-D-glucopyranose 5 (1) CH;O0H =
O (CHy)s-¢ 9:1)
R": \*
(CHz)e-¢
. (CHy)g-¢
REFERENCE EXAMPLE 6(a)~[6(p)] 6() REFERENCE EXAMPLES 6(s)~6(y)

By the same procedure as in reference example 6, using,
the starting materials specified, the following compounds
having the physical data shown in Table VIII were prepared: 2"

| \ / having the physical data shown 1n Table IX were prepared:
+ 510
- -
Ho/ \}[! /\g
+ SlO ).I\
\ / 30
+ 510 )J\
A&I R

35 + 510 O

/ O OH H
}Sio/\/ 0 O
d
A : R '
Ho3so/ E R* \ /
Rb
O\ R4 . /\ O

~
N a

By the same procedure as in reference example 6, using,
the starting materials specified the following compounds




6 (u)

6 (V)

127

O (CHy)g-¢

R*:
NN Cy1Has
RY:—— (CH,); 4<C>>7 OCHj;
RP:—H
O
Q)‘l\ (CHz)7——0O-¢
R*: ~
\/\ Cy1Hp
R%:— (CHy)7— O-¢
RP:—H
O
R = \
\/\

Ci1Hos

RY:—— (CH;)7—O 4<O>7 Cl
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TABLE IX
Starting
Name - Pyridine Salts of: Material  TLC
2-deoxy-2-| 3R-(9-phenylnonanoyloxy) Reference Rf 0.22
tetradecanoyl Jamino-3-O-(9-phenylnonanoyl)-4-  Example (CH,ClL;:
O-sulfo-6-O-t-butyldimethylsilyl-D-glucitol 4 (s) CH,OH = 9:1)

methyl 2-deoxy-2-| 3R-(9-phenylnonanoyloxy) Reference Rf 0.20
tetradecanoyl Jamino-3-O-(9-phenylnonanoyl)-4-  Example (CH,Cl,:

O-sulfo-6-O-t-butyldimethylsilyl-p-D- 4 (t) CH,;OH = 9:1)
glucopyranoside

2-deoxy-2-| 3R-| 8-(4-methoxyphenyl) Reference Rf 0.21
octanoyloxy Jtetradecanoyl amino-3-O-|8-(4- Example (CH,CL,:
methoxyphenyl)octanoyl |-4-O-sulfo-6-O-t- 4 (n) CH,;OH = 9:1)

butyldimethylsilyl-1,5-anhydro-D-glucitol

2-deoxy-2-(3R-(8-phenoxyoctanoyloxy) Reference Rf 0.20
tetradecanoyl Jamino-3-O-(8-phenoxyoctanoyl)-4- Example (CH,Cl:
O-sulfo-6-O-t-butyldimethylsilyl-1,5-anhydro-D- 4 (v) CH,;OH = 9:1)
glucitol

2-deoxy-2-| 3R-| 8-(4-chlorophenoxy)octanoyloxy] Reference Rf 0.21
tetradecanoyl Jamino-3-O-| 8-(4-chlorophenoxy) Example (CH,CL;:
octanoyl |-4-O-sulfo-6-O-t-butyldimethylsilyl- 4 (w) CH,OH = 9:1)
1,5-anhydro-D-glucitol
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TABLE IX-continued

Starting
No. RP R¢,R4 Name - Pyridine Salts of: Material  TLC
6 (X) Rb. 1y 2-deoxy-2-| 3R-| 5-(4-pentylphenyl)pentanoyloxy| Reference Rf 0.21
' tetradecanoyl Jamino-3-O-| 5-(4-pentylphenyl) Example (CH,Cl,:
O pentanoyl |-4-O-sulfo-6-O-t-butyldimethylsilyl- 4 (x) CH;OH = 9:1)
)‘k 1,5-anhydro-D-glucitol
O (CHp)4—O ©_ CsHy,
R \/:\
CriH23
R%:—— (CHy)4 @ CsHyy
6 (V) Rb. 1 2-deoxy-2-| 3R-|9-(1-naphthyl)nonanoyloxy] Reference Rf 0.21
' tetradecanoly Jamino-3-O-| 9-(1-naphthyl) Example (CH,Cl,:
nonanoyl |-4-O-sulfo-6-O-t-butyldimethylsilyl- 4 (vy) CH,OH = 9:1)

1 &

Ci1Hos

Rd: - (CHz)g O

REFERENCE EXAMPLE 7

Synthesis of 2-deoxy-2-{3S-(9-phenylnonanoyloxy)
tetradecanoyl Jamino-3-O-(9-phenylnonanoyl)-6-
tosyl-1,5-anhydro-D-glucitol

H
O
TsO H O 0 (CHa,)g

(CHy)s

1sO

A mixture of the compound (597 mg) prepared in refer-

ence example 3(t), tosyl chloride (146 mg) and pyridine (3
ml) was stirred overnight at room temperature. After

reaction, toluene was added to the reaction mixture, and the

40

45

50

55

60

65

1,5-anhydro-D-glucitol

mixture was azeotropically evaporated. To the residue, water
and methylene chloride were added. The organic layer
separated was washed with an aqueous saturated solution of
copper sulfate, water and brine, successively, dried and
evaporated. The residue was purified by column chroma-
tography on silica gel (n-C;H,,:EtOAc=2:1) to give the title
compound (461 mg) having the following physical data.
TLC: Rf 0.49 (n-C,H,,:EtOACc32 1:1).

REFERENCE EXAMPLE 8

Synthesis of 2-deoxy-2-3S-(9-phenylnonanoyloxy)
tetradecanoyl Jamino-3-0-(9-phenylnonanoyl)-6-
deoxy-6-10do-1,5-anhydro-D-glucitol

O
i )‘\
O
I H O O (CHy)g @
HO™ ~ EMCMHZS
O

A mixture of the compound (461 mg) prepared in refer-
ence example 7, sodium 1odide (1.42 g) and acetone (7 ml)
was refluxed for 4 hrs. After reaction, to the reaction
mixture, water and methylene chloride were added. The
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organic layer separated was washed, dried and evaporated.
The residue was purified by column chromatography on
silica gel (n-C.H,,:EtOAc=4:1) to give the title compound
(232 mg) having the following physical data.

TLC: Rf 0.35 (n-C_H, ,:EtOAc=2:1); 5

IR (liquid film): v 3600~3150, 2920, 2850, 1730, 1650,
1530, 1450, 1370 cm ™.

REFERENCE EXAMPLE 9

10
Synthesis of 2,6-dideoxy-2-[3S-(9-
phenylnonanoyloxy)tetradecanoyl Jamino-3-O-(9-
phenylnonanoyl)-1,5-anhydro-D-glucitol
O 15
PN
H;C O
O\I( (CHZ)S
O
25

A mixture of the compound (230 mg) prepared in refer-
ence example 8, tri-n-butylstanane (133 ul), a,a'-
azobisisobutyronitrile (AIBH; a small amount) and toluene
(4 ml) was irradiated by high-voltage mercury light for 1.5
hrs with ice-cooling. The reaction mixture was purified by
column chromatography on silica gel (n-C H, ,:EtOAc=2:1)
to give the title compound (215 mg) having the following
physical data.

30

TLC: Rf 0.39 (n-C.H, ,:EtOAc=6:4). 35
REFERENCE EXAMPLE 10
Synthesis of benzyl 2-deoxy-2- 9-(1-naphthyl)
nonanoyl]Jamino-3-O- 9-(1-naphthyl)nonanoyl]-4,6-
. : . 40
O-1sopropylidene-[3-D-glucopyranoside

45

50

55
A mixture of benzyl 2-deoxy-2-amino-4,6-0-
isopropylidene-p-D-glucopyranoside (248 mg), 9-(1-
naphthyl)nonanoic acid (550 mg), 2-chloro-1-
methylpyridinium 1odide (450 mg), triethylamine (0.34 ml),

4-(N,N-dimethylamino)pyridine (98 mg) and methylene g

chloride (20 ml) was stirred for 2 hrs at room temperature.
To the reaction mixture, brine and ethyl acetate were added.
The organic layer separated was dried and purified by
column chromatography on silica gel (n-C,H, ,:EtOAc=4:1)
to give the title compound (611 mg) having the following
physical data.

TLC: Rf 0.59 (EtOAc:n-C H, ,=3:5);

65

132

IR (liquid film): v 3480, 3380, 2920, 2850, 1730, 1650,
1590 cm™*.

REFERENCE EXAMPLE 10(a)

Synthesis of benzyl 2-deoxy-2-9-(2-naphthyl)
nonanoyl Jamino-3-0O- 9-(2-naphthyl)nonanoyl]-4,6-
O-1sopropylidene-p-D-glucopyranoside

By the same procedure as in reference example 10, using
9-(2-naphthyl)nonanoic acid instead of 9-(1-naphthyl)
nonanoic acid, the fitle compound having the following
physical data was prepared:

TLC: Rf 0.80 (EtOAc:n-C.,H,,=3:5);

IR: v 3350, 2920, 2840, 1730, 1650, 1520 ¢cm™.
REFERENCE EXAMPLE 11

Synthesis of benzyl 2-deoxy-2- 9-(1-naphthyl)
nonanoyl]amino-3-0O-| 9-(1-naphthyl)nonanoyl |--D-
glucopyranoside

o (O
g

R
O

HO

(CHy)sg

By the same procedure as in reference example 3, using,
the compound (611 mg) prepared in reference example 10,
the title compound having the following physical data was
prepared:

TLC: Rf 0.05 (EtOAc:n-C,H,,=3:5).
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REFERENCE EXAMPLE 11(a) compound having the following physical data was prepared:

. -1
Synthesis of 2-deoxy-2-[9-(2-naphthyl)nonanoyl] IR: v 3450, 2920, 2850, 1730, 1710, 1640, 1540 cm™".

amino-3-0-[9-(2-naphthyl)nonanoyl J-3-D- REFERENCE EXAMPLE 13
glucopyranoside 5 Synthesis of 2-deoxy-2-[9-(1-naphthyl)nonanoyl ]
amino-3-0-| 9-(1-naphthyl)nonanoyl]-6-0O-t-
@ butyldimethylsilyl-D-glucopyranose
o ., O~ y ylslyl=-L)-glucopy
O

e N \ /

HO N7 (CHy— O O ” \ /a0t Q

O
T
\/ 15 O\I‘( (CH»)g O
O

By the same procedure as in reference example 11, using, Q
the compound prepared in reference example 10(a), the title

compound was prepared: -
REFERENCE EXAMPI E 12 By the same procedure as in reference example 5, using,
the compound (493 mg) prepared in reference example 12,
Synthesis of benzyl 2-deoxy-2- 9-(1-naphthyl) the title compound having the following physical data was
nonanoyl [amino-3-0O-] 9-(1-naphthyl)nonanoyl |-6-O- ,s prepared:
t-butyldimethylsilyl-3-D-glucopyranoside TLC: Rf 0.33 (EtOAc:n-C_H, ,=3:5).

REFERENCE EXAMPLE 13(a)

\ / O O @ Synthesis of 2-deoxy-2-[9-(2-naphthyl)nonanoyl ]
* Sio/\/ ~~ amino-3-0-| 9-(2-naphthyl)nonanoyl ]-6-O-t-

30 butyldimethylsilyl-D-glucopyranose

Ho~ -~ HE)I\(CHZ)S 4<O>
\ / 0 oH
O (CHy)g
\I‘( 35 HO™ ~ E JJ\ (CH»)g
O O

O (CHa)g
40 \|'r
By the same procedure as in reference example 4, using,

O
the compound prepared 1n reference example 11, the fitle
compound (493 mg) having the following physical data was

prepared: By the same procedure as in reference example 13, using
TLC: Rf 0.55 (EtOAc:n-C H, ,=3:5); 45 the compound prepared in reference example 12(a), the title
IR: v 3430. 3250. 3050. 2920. 2850. 1730. 1710. 1640 compound having the following physical data was prepared:
1540 em—1. TLC: Rf 0.59 (EtOAc:n-C,H,,=3:5).
REFERENCE EXAMPLE 12(a) REFERENCE EXAMPLE 14
Synthesis of benzyl 2-deoxy-2-[9-(2-naphthy]) 50 Synthesis of pyridine salf of 2-deoxy-2-[9-(1-

naphthyl)nonanoyl]amino-3-O-| 9-(1-naphthyl)
nonanoyl]-4-O-sulfo-6-O-t-butyldimethylsilyl-D-
glucopyranose

nonan oyl]amino-3-0-[9-(2-naphthyl)nonanoyl |-6-
O-t-butyldimethylsilyl-3-D-glucopyranoside

\ / O O\/Q') 55 I

+ 510
O oH
_ - )j\ + S10 O
h i o ©© ).I\
H
HO,SO” b N (CHy)s

60

O (CHp)g
\ﬂ/ O (CH,)g
I T
O O
65
By the same procedure as in reference example 12, using,

the compound prepared in reference example 11(a), the title
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+ 510

2 L OHO

“ “NJK(CHZ)S Q
O
\N/ \|_r

H®

)
(03507

By the same procedure as in reference example 6, using,
the compound prepared 1n reference example 13, the title
compound was prepared:

REFERENCE EXAMPLE 14(a)

Synthesis of pyridine salt of 2-deoxy-2- 9-(2-
naphthyl)nonanoyl Jamino-3-O-| 9-(2-naphthyl)
nonanoyl]-4-O-sulfo-6-O-t-butyldimethylsilyl-D-
glucopyranose

(CHo)s

By the same procedure as in reference example 14, using,
with the compound prepared in reference example 13(a), the
fitle compound having the following physical data was
prepared:

TLC: Rf 0.73 (CH,OH:CH,CL,=2:9).

EXAMPLE 1

Synthesis of salt form of 2-deoxy-2-|3R-(4-
phenylbutyryloxy)tetradecanoyl Jamino-3-O-(4-
phenybutyryl)-4-O-sulfo-D-glucopyranose

10

15

20

25

30

35

40

45

50

55

60

65

A solution of the compound (550 mg) prepared in refer-
ence example 6 dissolved in a mixed solvent of methanol (4
ml) and acetic acid (3 ml) was stirred for 9 hrs at room
temperature. The reaction solution was evaporated, and
toluene was added to the residue. The solution was evapo-
rated. The residue was purified by column chromatography
on silica gel (CH,Cl,:CH,OH=88:12). To the compound
obtained, dry dioxan was added, and the solution was
freeze-dried to give the title compound (514 mg) having the
following physical data. The title compound was obtained in
the pyridine salt form, but a part of the pyridine salt was
converted into a mixture of calcium, sodium and magnesium
salts by salt-exchanging with calcium, sodium and magne-
sium tons which were present in the silica gel as impuriiies.
M@ denotes this mixture in this and the following Fxamples.

TLC: Rf 0.37 (CH,CL,:CH,0H=9:1);
IR: v 3350, 2920, 2840, 1720, 1640, 1530, 1450, 1240,
1130, 1080, 1000, 820, 740, 700, 580 cm™>.

EXAMPLES 1(a)~1(aa)

By the same procedure as in example 1, using the starting
materials specified, the following compounds having the
physical data shown in Table X were prepared|:]. The fitle
compounds were obtained in the pyridine salt form, but a
part of the pyridine salt in each example was converted into
a mixture of calcium, sodium and magnesium salts by
salt-exchanging with calcium, sodium and magnesium ions
which were present in the silica gel as impurifies.

= cach compound

= cach compound
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EXAMPLE 2 A solution of ethyl acetate of 2,2'-dipyridyldisulfide (2.54
o) was added slowly a the suspension of 2-deoxy-2-amino-
4-0O-benzyl-1,5-anhydro-D-xylitol (1.07 g), triphenylphos-
Synthesis of salt form of 2,6-deoxy-2-[3S-(9- phine (3.02 g) and 3-hydroxymiristic acid (1.23 g).
phenylnonanoyloxy)tetradecanoyl Jamino-3-0O-(9- 5

phenynonanoyl)-4-O-sulfo-1,5-anhydro-D-glucitol The mixture was stirred for 5 hours at room temperature,

and then the reaction solution was washed with successively,
water, 1IN aqueous solution of sodium hydroxide and a

H.C saturated aqueous solution of sodium chloride, and dried and
(CH2)8 10 evaporated.

HO;SO N 1{Hos The residue was purified by column chromatography on

H silica gel (CH,Cl,:AcOEt=1:1) to give the title compound
\[((CHZ)S 15 (1.74 g) having the following physical data:
o ; l TLC: Rf 0.33 (CH,Cl,:-MeOH=1:20);,
H )J\
H3C O @ IR: v 3400, 3280, 2900, 2840, 1730, 1650, 1460 cm™".

H O (CH3)s 20

050

. 11H23 REFERENCE EXAMPLES 15(a)~15(b)
\l_r > .

By the same procedure as in reference example 15,
O following compounds having the physical data shown in
Table XI were prepared:

O w!

A mixture of the compound (213 mg) prepared in refer- *
ence example 9, sulfur trioxide-pyridine complex (126 mg)
and pyridine (2 ml) was stirred for 2.5 hrs at room tempera-
ture. After reaction, toluene and ethanol were added to the

reaction mixture and the mixture was evaporated azeotro- .
pically. The solution was evaporated. The residue was

OH
O wi
purified by column chromatography on silica gel O OH
(CH CL,:CH;0OH=15:1). To the compound obtained, dry )J\)\
dioxan was added and the solution was freeze-dried to give N - ~
: 1) O NH CHopyg
the title compound (180 mg) having the following physical

data[:]. The title compound was obtained in the pyridine salt

-
/\o"' " NH,

form, but a part of the pyridine salt was converted into a O wl
mixture of calcium, sodium and magnesium salts by sali- -~
exchanging with calcium, sodium and magnesium 10nS -
which were present in the silica gel as impurities. 5 g /\O, d ~ N
TLC: Rf 0.25 (CH,CL,:CH;OH=7:1); OH
O w!
-~ O OH
IR: v 3430, 2930, 2850, 1710, 1650, 1565, 1450, 50
12651225, 1065, 995 cm™". -, )J\)\
(D/\Of ~ NH C.Hoy
OH
REFERENCE EXAMPLE 15
O w!
55 -~
Synthesis of 2-deoxy-2-(3-hydroxytetradecanoyl) e NPl -
amino-4-O-benzyl-1,5-anhydro-D-xylitol & O NH,
OH
O 60 o wi
IS .
(‘D\/Of NH Cy1Hos @/\Of g ~ N — W2

OH
65 OH



Re. 36,385

175

176

TABLE XI
No. W w- Name TLC IR (cm™)
15 (a) Wl — 2-deoxy-2-(3,4-didecyloxybenzoyl) 0.42 v 3400, 3260, 2910,
' amino-4-O-benzyl-1,5-anhydro- (AcOEt: 2840, 1615, 1595,
O D-xylitol n-hexane 1575, 1500, 1455,
1:1) 1260, 1215, 1090
W2: <:>>70C1{]H21
OC;oHz2;
15 (b) 1 Methyl 2-deoxy-2-(3,4-didecyloxy
W= = 0OCH ’
. benzoyl)amino-4-O-benzyl-1,5-
O anhydro-a-D-xyloside
wi.

REFERENCE EXAMPLE 16

Synthesis of 2-deoxy-2-[3-(9-phenylnonanoyl)
oxytetradecanoylJamino-3-O-(9-phenylnonanoyl)-4-
O-benzyl-1,5-anhydro-D-xylitol

O
. I

Ci1Hps

-
O NH
O J‘\ (CH, @

Triethylamine (0.47 ml) was added to a suspension of the
compound (500 mg) prepared in reference example 15,
phenylnonanoic acid (635 mg) and 2-chloro-1-methyl-
pyridiniumiodide (710 mg) in methylene chloride (15 ml),
and further 4-(N,N'-dimethylamino)pyridine (135 mg) was
added thereto, and the mixture was reacted overnight at
room temperature.

(t‘)\/ O

The reaction solution was diluted with ethylacetate,
washed with successively, water, 1N aqueous solution of
sodium hydroxide and a saturated aqueous solution of
sodium chloride, dried and evaporated. The residue was
purified by column chromatography on silica gel
(n-hexane:AcOFEt=1:1), and further twice purification using
column chromatography on the same condition was carried
out to give the title compound (more polar: 261 mg) having
the following physical data.

TLC: Rf 0.26 (AcOEt:n-hexane=1:2).

25
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REFERENCE EXAMPLES 16(a)~16(f)

By the same procedure as in reference example 16, using,

the starting material specified, the following compounds
having the physical data shown in Tables XlIla and XIIb
were prepared.

O Wla
o
B,0” T NH— w2
OH
O Wla
B,0” S NH— W2
O
N\
W33
O _OCH;
O
S
>|\ -
O NH,
OH
O _OCH,;
O
>I\ O S NH— w2
OH



TABLE Xlla
Starting
No. wia w=a -2 Name material TLC IR (cm™)
16 (a) wla.— 2-deoxy-2-| 3-(9- reference 0.36
' phenylnonanoyl)oxytetra-  example (AcOEt:
O decanoyl Jamino-3-O-(9- 15 n-hexane = 1:2)
phenylnonanoyl)-4-O-
benzyl-1,5-anhydro-D-
O O (CH,)g xylitol (less polar)
Wwa )k/%\ Co it
O
16 (b) wia H 2-deoxy-2-] 3- reference 0.69 v 3290, 2900,
' tetradecanoyloxytetra- example (AcOEt: 2820, 1720,
O decanoyl Jamino-3-O- 15 n-hexane = 3:5) 1650, 1520
tetradecanoly-4-O-
benzyl-1,5-anhydro-D-
O O Ci3Ho7 xylitol (less polar)
O
W3a:)‘\ CiaHor
16 (c) wla— g 2-deoxy-3-(3- reference 0.65 v 3380, 2900,
' tetradecanoyloxytetra- example (AcOEt: 2830, 7720,
O decanol Jamino-3-O- 15 n-hexane = 3:5) 1710, 1640,
tetradecanoly-4-O- 1540
benzyl-1,5-anhydro-D-
O O C3H» xylitol (more polar)
WZH:McllHZE;
O
W3a:)|\C13H27
16 (d) wla o 2-deoxy-2-(3,4- reference 0.63 v 3350, 2900,
' didecyloxybenzoyl) example (AcOEt: 2840, 1720,
O amino-3-O-tetra- 15 (a) n-hexane:chloro- 1625, 1535,
decanoyl-4-O- form = 1:4:1) 1505, 1455,
benzyl-1,5-anhydro-D- 1340, 1270,
w2a. OC;oHo, xylitol 1215
OCyoHz;
O

wH: C13Hz7

Re. 36,385
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TABLE Xlla-continued

Starting
No. wia W= w-a Name material TLC IR (cm™)
16 (e) wli.— —OCH Methyl 2-deoxy-2-(3,4- reference
' 3 didecyloxybenzoyl) example
O amino-3-O-tetra- 15 (b)
decanoyl-4-O-
benzyl-1,5-anhydro-a-
w2 OC;oHo, D-xyloside
OCoHz;
O
W3a:)|\C13H27
TABLE XIIb
No. Ww2b Name TLC IR (cm™V
16 (1) O methyl 2-deoxy-2-tertradecanoyl- 0.75 v 3450, 3320, 2920,

4,6-O-1sopropilydene-a-D-
glucopyranoside

AN

W C1aHoy

REFERENCE EXAMPLE 17

Synthesis of benzyl 2-deoxy-2-(3,4-
didecyloxybenzoyl)amino-4,6-O-isopropylidene-f3-
D-glucopyranoside

O o/\@
O O
OH \

OC19H24

o, o'-dipyridyl disulfide (330 mg) was added to a solution
of benzyl 2-deoxy-2-amino-4,6-O-1sopropylidene-§3-D-
glucopyranoside (the compound described in Agric. Biol.
Chem., 48(1), 251 (1984); 309 mg), (3,4-didecyloxy)
carboxylic acid (521 mg) and triphenylphosphine (393 mg)
in ethyl acetate (10 ml), and stirred for 2 hours at room
temperature, and further stirred for 2 hours at 50° C. After
the reaction, the solution was stirred overnight at room
temperature, 4-(N,N-dimethylamino)pyridine (244 mg) was
added thereto, and the mixture was stirred for 5 hours at
room temperature.

The reaction mixture was diluted with a mixture of
hexaneethyl acetate (n-hexane:EtOAc=1:1; 50 ml), and
washed with successively, 1IN aqueous solution of sodium
hydroxide, water, 1N-hydrochloric acid, water and a satu-
rated aqueous solution of sodium chloride, and then dried
and evaporated.

The residue was purified by column chromatography on
silica gel (CH,Cl,:EtOAc=7:3) to give the title compounds
(612 mg) having the following physical data:

TLC: Rf 0.63 (EtOACc);

(MeOH:CH,,Cl, = 3:20)
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2850, 1640, 1530,
1460

IR: v3520, 3350, 2940, 2860, 1640, 1600, 1592, 1530,
1510, 1475, 1263, 1220, 1113, 1090, 1036, 1010, 853, 804,
758, 728, 690 cm ™.

REFERENCE EXAMPLE 17(a)

Synthesis of benzyl 2-deoxy-2-tetradecanoylamino-
4,6-0O-1sopropylidene-3-D-glucopyranoside

o7 NN

>k0/\‘/ ...‘

OH

By the same procedure as 1n reference example 17, the
title compound (510 mg) having the following physical data
was obtained using the same starting material:

TLC: Rf 0.45 (AcOEt:n-hexane=3:1);

IR: v3500, 3275, 2400, 2340, 1635, 1540, 1460, 1370,
1265, 1195, 1080 cm™".
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REFERENCE EXAMPLE 17(b)

Synthesis of benzyl 2-deoxy-2-] 3-(3,4-dioctyloxy)
phenylpropionyl Jamino-4,6-O-1sopropylidene-f3-D-
glucopyranoside

OCgH 17

OCgHy7

By the same procedure as in reference example 17, the
title compound (1.21 g) having the following physical data
was obtained using the same starting material:

TLC: Rf 0.67 (AcOEt:n-hexane=3:1);

IR: v3950, 2910, 2895, 1665, 1585, 1530, 1510, 1260,
1090 cm™.

REFERENCE EXAMPLE 18

Synthesis of methyl 2-deoxy-2-(3,4-
didecyloxybenzoyl)amino-4,6-O-isopropylidene-c.-
D-glucopyranoside

O _OCH;

d O

.
S NH O OCoH2;

OC;9Hgy;

OH

Methyl 2-deoxy-2-amino-4,6-O-1sopropylidene-{3-D-
glucopyranoside (0.5 g), 3,4-di(decyloxy)carboxylic acid
(1.21 g) and 1-methyl-2-chloropyridinium iodide (0.93 g)
were suspended in methylene chloride, and triethylamine
(0.68 ml) was added at room temperature and the mixture
reacted overnight.

The reaction solution was diluted with methylene
chloride, and then was washed with successively a saturated

aqueous solution of sodium bicarbonate and a saturated
aqueous solution of sodium chloride, dried and evaporated.

The residue was purified by column chromatography on
silica gel (CH,Cl,:n-hexane:AcOEt=1:1:4) to give the title
compound (1.0 g) having the following physical data:

TLC: Rf 0.18 (AcOEt:n-hexane=1:2).

10
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REFERENCE EXAMPLE 18(a)

Synthesis of methyl 2-deoxy-2-{3-(3,4-
dioctyloxyphenyl)propenyl Jamino-4,6-O-
1sopropylidene-a.-D-glucopyranoside

O. _OCH,
O O

>|\Of '*-NH

OH

OCgH;7

OCgH;7

By the same procedure as 1n reference example 18, the
fitle compound having the following data was obtained
using the same starting material.

TLC: Rf 0.75 (CH,Cl,:MeOH=9:1);

IR: v3350, 3280, 2920, 2850, 1650, 1610, 1600, 1510
~1
CIm

REFERENCE EXAMPLE 19

Synthesis of benzyl 2-deoxy-2-(3,4-
didecyloxybenzoyl)amino-3-0-(3,4-
didecycloxybenzoyl)-4,6-O-isopropylidene-[3-D-
glucopyranoside

Benzyl 2-deoxy-2-amino-4,6-O-1sopropylidene-[3-D-
cglucopyranoside was used as starting material, and the fitle
compound (290 mg) having the following physical data was
obtained by the same procedure as in reference example 16.

TLC: Rf 0.8 (AcOEt:n-hexane=3:5);

IR: v3270, 2930, 2850, 1720, 1640, 1600, 1540, 1510,
1460 cm™*.

REFERENCE EXAMPLES 19(a)~19(c)

By the same procedure as 1n reference example 16, the
following compounds having the physical data shown 1n
Table XIII were prepared:
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_continued The reaction solution was washed with successively,
o w I1N-hydrochloric acid and water, dried and evaporated to
o/\/ orve the title compound having the following physical data.
TLC: Rf 0.64 (CH,Cl,:EtOAc=10:1).
-
- ~ , 5
O NH—W
REFERENCE EXAMPLES 20(a)~20(d)
O
N\ : :
w3 By the same procedure as in reference example 20, using,
the starting material specified, the following compounds
having the physical data shown 1n Table XIV were prepared:
TABLE XIII
Starting
No. Wi W wW° Name material TLC IR (cm™
19 (a) Wl = —OCH Methyl 2-deoxy-2-(3,4- reference 0.56 v 3300,
' 3 didecyloxybenzoyl )amino-3- example (AcOEFEt: 2910, 1710,
O O-(3,4-didecycloxybenzoyl)- 18 n-hexane = 1:2) 1620, 1590,
4,6-O-1sopropylidene-a-D- 1570, 1500,
glucopyranoside 1460, 1420,
W2, W*: OC1oHo4 1370, 1330,
1270, 1210,
1120, 990
OCoHoy
19 (b) wl - —0CH Methyl 2-deoxy-2-| 3-(3,4- reference 0.95 v 3350,
' . dioctyloxyphenyl)propenoyl | example (AcOEFEt: 2900, 2850,
O amino-3-O-[3-(3,4- 18 (a) CH.CL, = 1.5) 1700, 1650,
diocryloxyphenyl)propenoyl | 1620, 1590,
4,6-O-1sopropylidene-a-D- 1510, 1460
W2, W3: / OCgHq glucopyranoside
OCgHjg
19 (c) Wl — —OCH Methyl 2-deoxy-2- reference 0.80 v 3270,
' 3 tetradecanoylamino-3-(3- example (AcOEt: 2930, 2850,
o (3,4-dioctyloxyphenyl) 16 (f) CH,CIl, = 1:3) 1710, 1640,
propenoyl |-4,6-O- 1510
)‘\ 1sopropylidene-a-D-
w2 C1Ho glucopyranoside
O
Wg’:)LCﬁHzT
REFERENCE EXAMPLE 20
Synthesis of benzyl 2-deoxy-2-(3,4-
didecyloxybenzoyl)amino-3-O-tetradecanoyl-4,6-0-
1sopropylidene-3-D-glucopyranoside 50
o >\ O W
0 O/\/

55 , -
-~ e _ )
N O OCy0Ha, 0 NH— W

\ OH

OC19H24

Ci3Hoy
60

Tetradecanoyl chloride (0.27 ml) was added to a solution
of the compound (600 mg) prepared in reference example 17
and pyridine (0.16 ml) in methylene chloride (5 ml) at room
temperature. After the mixture was stirred for two hours, 65
methylene chloride (40 ml) was added to this reaction
solution.




No.

20 (a)

20 (b)

20 (c)

20 (d)

185

W2 W3 We

W2 CiaHoy

OCgHay
O
W?’:)J\CBHQT
W= = OCHs;
O

OCgH;7
O
W3:)|\C13H27
we: cf’#ﬂ\““¢
W2 - — OCHj
O
W2 / O OCgH»7
OCgHy7
O
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TABLE XIV

Name

Benzyl 2-deoxy-2-
tetradecanoylamino-3-0O-
(3,4-didecyloxybenzoyl)-
4,6-O-1sopropylidene-p3-D-
glucopyranoside

Methyl 2-deoxy-2-(3,4-
didecyloxybenzoyl)amino-
3-O-tetradecanoyl-4,6-O-
isopropylidene-a-D-
glucopyranoside

Benzyl 2-deoxy-2-[3-(3,4-
dioctyloxy)phenyl-
propionyl Jamino-3-O-
tetradecanoyl-4,6-0O-
isopropylidene-p-D-
glucopyranoside

Methyl 2-deoxy-2-| 3-(3.4-
dioctyloxyphenyl)propenyl |
amino-3-O-tetradecanoyl-
4,6-O-1sopropylidene-c-D-
glucopyranoside

Starting
material

reference

example
17 (a)

reference

example
18

reference
example

17 (b)

reference

example
18 (a)

186

TLC IR (cm™)

0.72 v 3340,

(AcOEL: 2900, 2840,

chloroform = 1:10) 1705, 1645,
1590, 1510,
1455, 1420,
1260, 1195,
10770

0.49

(AcOFt

n-hexane = 1:2)

(1,49 v 3350,

(AcOEt 2910, 2845

n-hexane = 1:3) 1710, 1650,
1520, 1470,
1255, 1240

0.81 v 3370,

(AcOEL: 2930, 2850,

CH,CL, = 1:5) 1730, 1660,
1620, 1600,
1510
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REFERENCE EXAMPLE 20-1 TLC: Rf 0.61 (AcOEt:n-hexane:CH,Cl,=1:3:1);

. -1
Synthesis of methyl 2-deoxy-2-[3-(3,4- IR: v3270, 2910, 2850, 1730, 1650, 1510, 1460 cm™".

dioctyloxyphenyl)propanoyl Jamino-3-O-

tetradecanoyl-4,6-O-1sopropylidene-a-D- 5 REFERENCE EXAMPLES 20-1(a)~20-1(b)
glucopyranoside _
By the same procedure as in reference example 20-1,
_OCHx using the starting materials specified, the following com-
O pounds having the physical data shown 1n table XV were
10 gprepared:
T NH OCgHy7
O W
. /\ e
OCgH17
OCsH;- - X
OCgH 7 O
WS
O we
. 20 O/\/
10% Pd-c (0.2 g) was added to a solution of the compound
(1 g) prepared in reference example 19(b), of THF (20 ml). - .
Under an atmosphere of hydrogen, the mixture was stirred O NH— W?
overnight at room temperature. 0
: v N\
After the reaction, the catalyst was filtered off, and the 25 w3
filtrate was evaporated to give the title compound (0.98 g)
having the following physical data:
TABLE XV
Starting
No. W2 W2 W2 W2 W Name material  TLC IR (cm™)
20-1 (a) W2 — — OCH,4 Methyl 2-deoxy-2-[3-(3,4- reference  0.61 v 3370,
dioctyloxyphenyl)propanolyl] example  (AcOEt: 2920, 2850,
O amino-3-O-tetradecanoyl- 20 (d) CH,Cl,: 1730, 1660,
4,6-O-1sopropylidene- n-hexane = 1:1:3) 1510, 1460
a-D-glucopyranoside
w2 7 OCgH; -
OCgH 7
O
W3’:)‘|\C13H27
O
\WEE OCgH {7
OCgHy7

W CiaHay
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TABLE XV-continued

Starting
No. W2 W2 W' W2 W° Name material  TLC IR (cm™)
20-1 (b))  wa.— - OCH,4 Methyl 2-deoxy-2- reference  0.61 v 3300,
tetradecanoylamono-3-0O- example  (AcOEt: 2910, 2850,
O | 3-(3,4-dioctyloxyphenyl) 19 (¢) CH,Cl,: 1730, 1640,
propanoyl ]-4,6-O- n-hexane = 1:1:3) 1510
, isopropylidene-a-D-
w2 Ci3Ha7 glucopyranoside
O
W?”: / <:>>7 OCngT
OCgH 7
j)l\
W2 Ci3Hay
O
\WAF Q OCgH;-
OCgHy7
REFERENCE EXAMPLE 21 The reaction solution was evaporated, and the obtained
_ Synthesis of beI_lZYl 2-deoxy-2-(3,4- residue was dissolved 1n the mixture of ethyl acetate-
dldecyloxybenzoy?ammo-3-O.-(tietradecanoyl-B-D- methylene chloride (4:1; 50 ml), and washed with
e 35 successively, 1IN aqueous solution of sodium hydroxide and

water. THF (20 ml) and methylene chloride (20 ml) were
added 1nto an organic layer.

O/\@
O
This solution was dried, and evaporated to give the crude
o ~ NH OC 1oHo; 40 title compound having the following physical data:
)I\ TLC: Rf O (CH,CL,:EtOAc=1:10).

C13H27 OCIUHZI
45 REFERENCE EXAMPLES 21(a)~21(h)
Water (4 ml) and acetic acid (8 ml) were added into a | |
solution of the crude product prepared in reference example By the same procedure as in reference example 21, using
20 in THF (16 ml), and the mixture was stirred for 6 hours the starting materials specified, the following compounds

under reflux. having the physical data shown 1n Table XVI were prepared:



No.

21 (a)

21 (b)

21 (¢)

21 (d)

191

W2, W2 WP
O
5 HO
W= OC9H34
OC;9Hy
O
w3
: OCgHy;
OC1oH24
O
W2 O OC,oHy;
OC10H»4
O
W3-
: OCgHy;
OC1oH2;4
Wb: - OCH3
O
W2 O OC;oHy,
OC1oH»;4
O
W7 CiaHay
Wb -] O/\q)
O
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TABLE XVI
HO
HO”
Name

Benzyl 2-deoxy-2-(3,4-
didecyloxybenzoyl)amino-3-
O-(3,4-didecyloxybenzoyl)-
p-D-Glucopyranoside

Methyl 2-deoxy-2-(3,4-
didecyloxybenzoyl)amino-3-
O-(3,4-didecyloxybenzoyl)-
a-D-glucopyranoside

Benzyl 2-deoxy-2-(3,4-
dideclyloxybenzoyl)amino-3-
O-tetradecanoyl-p-D-
glucopyranoside

Benzyl 2-deoxy-2-
tetradecanoyl-3-O-(3,4-
didecyloxybenzoyl)-f-D-

glucopyranoside

1620,
1500,
1370

1210,

645,
1460,

O wh
™ 2
NH—W
O
\WS

Starting

material ~ TLC IR (cm™

reference

example

19

reference  0.05 v3400, 3250, 2900,

example  (AcOET:n-hexane = 2820, 1670, 1

19 (a) 1:3) 1590, 1585,
1450, 1410,
1320, 1260,
1120, 1030

reference

example

20

reference  0.06 v3380, 3310, 2900,

example  (AcOEt:chloroform = 2845, 1670, ]

20 (a) 1:10) 1590, 1525, °
1270, 1210, °

1090



No.

21 (e)

21 (B

21 (g)

—_—
~ 2
NH—W
W2, W2 WP Name
O
W O OC;0Hyy
OC10H24
wo. -ll(rffﬁhh“¢
O
W2 O OC1oHzy
OC10Ha4
O
W3 )J\ Ci3Ha7
wb. --]l OCH;4
O
WZ: OCngj
OCgH;7
O
W3 )l\ C3Ha7
WP -ll()’ff\““ﬂy
O
WZ: O OCngj
OCgH;7
O
W3: Q OCgH 7

193

- - - OCH,

TABLE XVI-continued

Methyl 2-deoxy-2-(3,4-
didecyloxybenzoyl)amino-3-
O-tetradecanoyl-p-D-
glucopyranoside

Benzyl 2-deoxy-2-| 3-(3,4-
dioctyloxy)phenylpropionyl |
amino-3-O-tetradecanoyl-3-
D-glucopyranoside

Methyl 2-deoxy-2-| 3-(3,4-
dioctyloxy)propanoyl)amino-
3-0O-|3-(3,4-dioctyloxy)
propanoyl }a-D-
glucopyranoside

Re. 36,385

O wo
™ 2
NH—W
O
\W3
Starting
material ~ TLC
reference  0.58
example  (MeOH:chloroform =
20 (b) 1:9)
reference  0.38
example  (AcOEt:CH,CIl, =
20 (c) 1:2)
reference  0.30
example  (AcOEt:CH,Cl,:
20-1 n-hexane = 3:1:3)

IR (cm™

v3440, 2910, 2840,

1710, 1630, 1490,
1260

v3450, 2930, 2855,
1730, 1675, 1505

v3420, 3370, 2920,
2850, 1720, 1650,
1590, 1510, 1460
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TABLE XVI-continued

O wo
HO
—
T NH—W? HO™ T NH—W?
O
HhhﬂﬁFS
Starting
No. W2, W2 WP Name material  TLC IR (cm™
21 (h) O Methyl 2-deoxy-2-| 3-(3,4- reference  0.10 v3350, 3280, 2920,
dioctyloxy)propanoyl Jamino- example  (AcOEt:CH,Cl,: 2860, 1730, 1640
3-O-tetradecanoyl-a-D- 20-1 (a)  n-hexane = 3:1:3)
w2 OCgHi7  glucopyranoside
OCgH,7
O
W3: )I\CBHQT
wb- ——~OCHj
21 (1) 0O Methyl 2-deoxy-2- reference  (AcOEt:CH,CL,: v3370, 3300, 2920,
tetradecanoylamino-3-O-| 3- n-hexane = 1730, 1640, 1540,
(3.4-dioctyloxy)propanoyl J- 3:1:3) 1510
w2 Cy3Ho- a-D-glucopyranoside
O
*vv3: (:::::::) ()(:3[117
OCgH 17
wb- ——~OCHj

REFERENCE EXAMPLE 22

Synthesis of benzyl 2-deoxy-2-(3,4-
didecyloxybenzoyl)amino-3-O-tetradecanoyl-6-O-t-
butyldimethylsilyl-p-D-glucopyranoside

O
NH O>‘ OC1oH2y
(:13[127 ()(:IUIIZI

4-(N,N-dimethylamino)pyridine (122 mg) was added to a
solution of the compound prepared 1n reference example 21
in dry pyridine (10 ml), and the mixture was stirred for 5
hours at room temperature.

The reaction solution was evaporated, and the obtained
residue was dissolved in methylene chloride (60 ml), and the
solution was washed with successively, 1N aqueous solution
of hydrochloric acid, water and a saturated aqueous solution
of sodium bicarbonate, and then evaporated.

45

50

55

60

65

The residue was purified by column chromatography on
silica-gel (CH,CL,:EtOAc=20:1) to give the title compound
(856 mg) having the following physical data:

TLC: Rf 0.66 (CH,Cl,:EtOAc=10:1);

IR (CHCL,): v3476, 2940, 2860, 1726, 1660, 1600, 1497,
1462, 1264, 1075, 836 cm™".

REFERENCE EXAMPLES 22(a)~22(¢)

By the same procedure as in reference example 22, using
the starting materials specified, the following compounds

having the physical data shown 1n Table XVII were pre-
pared:

HO



No.

22 (a)

22 (b)

22 (c)

Re. 36,385

-continued
\ / O (W
+Si0 -~
5
. ~
HO NH— w?
O
\W:Jj
TABLE XVII
Starting
W2, W, We Name material
O Benzyl 2-deoxy-2-(3,4- reference
didecyloxybenzoyl)amino-3-  example
6-O-t-butyldimethylsilyl-3- 21 (a)
w2- O OC,oHo; D-glucopyranoside
OCjoHzs
O
3.
W O OC;0Hz;
OCjoHzy
We. -l 0/\.:1)
O Methyl 2-deoxy-2-(3,4- reference
didecyloxybenzoyl)- example
O-(3,4-didecyloxybenzoyl)- 21 (b)
w2. OC;oHs, 6-O-t-butyldimethylsilyl-c-
' D-glucopyranoside
OCoHa;y
O
3.
W O OC;oH2;
OCoH2s
w¢ -—--0OCH;

W*:

- O ®

Benzyl 2-deoxy-2- reference
tetradecanoylamino-3-0O- example
(3,4-didecyloxybenzoyl)-6- 21 (d)
O-t-butyldimethylsilyl-p-D-

glucopyranoside

198

TLC IR (cm™)

0.81 v3400, 3270, 2910,

(AcOEt:n-hexane = 2850, 1710, 1680,

3:5) 1630, 1600, 1540,
1510

0.8 v3420, 3300, 2910,

(AcOFEt:n-hexane = 2850, 1670, 1620,

1:2) 1590, 1570, 1500,
1460, 1420, 1380,
1270, 1210, 1120,
1050

0.84 v3400, 3275, 2900,

(AcOEt:n-hexane = 2840, 1675, 1640,

3:1) 1540, 1460, 1280,
1215, 1115




Re. 36,385

TABLE XVII-continued
Starting
No. W2, W, W¢ Name material ~ TLC IR (cm™)
22 (d) O Methyl 2-deoxy-2-(3,4- reference  0.87 v3460, 2910, 2840,
didecyloxybenzoyl)amino-3- example  (AcOFEtin-hexane = 1720, 1645, 1595,
O-tetradecanoyl-6-O-t- 21 (c) 1:4) 1490, 1460, 1260
w2. OC;oHo; butyldimethylsilyl-ca-D-
' glucopyranoside
OCoHay
O
W3: )I\CBHQT
We: ---OCH;
22 (e) O Benzyl 2-deoxy-2-[ 3-(3,4- reference  0.56 v3450, 2920, 2850,
dioctyloxy)phenylpropionyl] example  (AcOEt:CH,CI, = 1720, 1675, 1505,
amino-3-O-tetrandecanoyl-6- 21 (f) 1:20) 1460, 1255, 1080,
W2 OCgH{~ O-t-butyldimethylsilyl-p-D- 1060
glucopyranoside
OCgH 7
O
W3: )J\CBHZT
We -10/\¢.
35
REFERENCE EXAMPLE 23
. O wle
Synthesis of 2-deoxy-2-|3-(9-phenylnonanoyl ~
y y pheny y
oxytetradecanoyl Jamino-3-O-(9-phenylnonanoyl)-1, —_—
5-anhydro-D-xylitol ‘
40 P
tl)/\o S NH—W2
O
\W3C
CH2)3 lc
.JL\\ffji\. —_<(___;> ° O ’
H Ci1Has

N
)‘k HO” S NH—wW2
(CHy)g O
O> 5 U \Wf’)c

To a stirring solution of the compound (more polar; 260
mg) prepared in reference example 16 dissolved into THF, <.
palladium-carbon (content 10% 80 mg) was added in small

portions. In an atmosphere of hydrogen, the mixture was
stirred overnight at 60°~70° C.

After reaction, the reaction solution was filtered. The
filtrate was evaporated to give the title compound (more 60
polar).

REFERENCE EXAMPLES 23(a)~23(j) Ho” ~ NE——w 2
By the same procedures as reference example, using the 65 O
starting material specified, the following compounds having w

the physical data shown 1n Table XVIII were prepared:



No.

23 (a)

23 (b)

23 (c)

201

-continued

\}‘;1{:‘.J WEC: W?}C: \}szlﬂ:I W?}d: WEE: W3E

wile. —H
O
PN
O O Cy3Hpy
W2 C11Has
O
woe C13Hyy
wie —H
O
PN
O O CiaHzy
w2 C11Ho3
O
W C13Hyy
wle, —H

O O (CH»)g

W Ci1Ha3

e
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10

15

TABLE XVIII

Name

2-deoxy-2-(3-tetra
decanoyloxytetradecanoyl)
amino-3-O-tetradecanoly-
1,5-anhydro-D-xylitol

(less polar)

2-deoxy-2-(3-tetra
decanoyloxytetradecanoyl)
amino-3-O-tetradecanoyl-
1,5-anhydro-D-xylitol
(more polar)

2-deoxy-2-| 3-(9-phenyl

nonanoyl)oxytetradecanoyl |

amino-3-O-(9-phenyl
nonanoyl)-1,5-anhydro-D-
xylitol (less polar)

Starting

material

reference
example

16 (b)

reference

example
16 (c)

reference
example

16 (a)

202

TLC

0.52
(AcOEt:n-hexane = 3:5)

0.55
(AcOEt:n-hexane = 1:1)

IR (cm™

v3450, 3280, 2910,
2850, 1730, 1650,

1530

v3450, 3320, 2920,
2850, 1730, 1620,

1550



Re. 36,385
203 204

TABLE XVIII-continued

Starting
No. Wie w2 wae Ww2d wi3d wy2e e Name material ~ TLC IR (cm™)
23 (d) wle. H 2-deoxy-2-(3,4-didecyloxy reference  0.43 v3430, 3200, 2905,
' benzoyl)amino-3-O-tetra example  (AcOEt:n-hexane = 1:1) 2840, 1745, 1610,
O decanoyl-1,5-anhydro-D- 16 (d) 1540, 1505, 1460,
xylitol 1360, 1265
W2 O OC;oHy4
OCjoHzs
O
W )J\CmHz?
23 (e) wle. — —0ocH, Methyl 2-deoxy-2-(3,4- reference
didecyloxybenzoyl)amino- example
O O-tetradecanoyl-1,5- 16 (e)
anhydro-a-D-xyloside
w2 O OCioHpy
OCj0Hz4
O
W3GZ )J\CKJ,HZ?
23 (1) O 2-deoxy-2-(3,4-didecyloxy reference
benzoyl)amino-3-tetra example
decanoyl-D-glucopyranos 21 (c)
W2 OC1oHy;
OC;0H2;
O
WBE: )J\CHHZT
23 (g) O 2-deoxy-2-(3,4-didecyloxy reference  0.50
benzoyl)amino-3-O- example  (AcOEt:n-hexane = 10:1)
tetradecanoyl-6-0O-t- 22
wd. OC;oH»; butyldimethylsilyl-D-
glucopyranose
OC;oH2;
O
wd. )I\CBHZT
23 (h) O 2-deoxy-2-(3,4-didecyloxy reference  0.63 v3400, 3270, 2910,
benzoyl)amino-3-0O-(3,4- example  (AcOEt:n-hexane = 3:5) 2850, 1710, 1680,
didecyloxybenzoyl)-6-O-t- 22 (a) 1630, 1600, 1540,
wd. OCoH»; butyldimethylsilyl-D- 1510
glucopyranose

OCyoHy4
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TABLE XVIII-continued

Starting
No. wie w2 wie Ww2d wid w2e e Name material ~ TLC IR (cm™)
O
wd: OC4oHyy
OCyoHzs
23 (1) O 2-deoxy-2- reference  0.28 v3450, 2930, 2820,
tetradecanoylamino-3-O- example  (AcOEt:CH,Cl, = 1:10) 1690, 1595, 1500,
(3.4-didecyloxybenzoyl)-6- 22 (c) 1480, 1260
w2d. Cy:Ho- O-t-butyldimethylsilyl-D- (neat)
O glucopyranose
wHd; OCyoHpy
OC;0Hz;
23 (]) O 2-deoxy-2-| 3-(3,4- reference  0.40 v3450, 2965, 2840,
dioctyloxy)phenylpropyonyl] example (AcOEt:CH,CIl, = 1:10) 1720, 1660, 1500,
o amino-3-O-tetradecanoyl-6- 22 (e) 1460, 1250, 1075,
W OCsH17  O-t-butyldimethylsilyl-D- 825
glucopyranose
OCgH 7
O
wd: CiaHay
EXAMPLE 3 raphy on silica-gel (CH,Cl,:CH;OH=10:1) to give the title

Synthesis of salt form of 2-deoxy-2-] 3-(9-
phenylnonanoyl)oxytetradecanoyl Jamino-3-O-(9-
phenylnonanoyl)-4-0-sulfo-1,5-anhydro-D-xylitol

° A O
0 (CH,)g

HO;SO C1 1Ha3
J\(CH 2)8©
O
O (CHZ)S
& o
M+*0350 CIIHH

The mixture of a crude products (200 mg) prepared in
reference example 23, sulfur trioxide-pyridine complex (144
mg) and pyridine (8 ml) was stirred for 3 hours at room

temperature.

After reaction, pyridine was separated as the toluene
azeotrope. The residue was purified by column chromatog-

40

45

50

55

60

65

compound (more polar; 180 mg) having the following
physical data[:] The title compound was obtained in the
pyridine salt form, but a part of the pyridine salt was
converted into a mixture of calcium, sodium and magnesium
salts by salt-exchanging with calcium, sodium and magne-
sium tons which were present in the silica gel as impuriiies.

TLC: Rf 0.44 (CH,Cl,:CH;OH=5:1);

IR: v3450, 3280, 2910, 2850, 1720, 1640, 1520, 1450,
1370, 1250, 1160, 1090, 1060, 990, 810, 740, 690 cm™".

EXAMPLES 3(a)~3(c)

By the same procedure as in example 3, using the starting,
material specified, the following compounds having the
physical data shown in Table XIX were prepared[:]} The title
compounds were obtained in the pyridine salt form, but a
part of the pyridine salt in each example was converted into
a mixture of calcium, sodium and magnesium salts by
salt-exchanging with calcium, sodium and magnesium ions
which were present in the silica gel as impurities.

w O wl

~ 2
NH—W
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-continued
w O wi
5
/ ~ 2
HO3S0 NH—W
O
MW?’
10
S NH—W
15
TABLE XIX
Starting
No. wi w2, w3 we Name salt form of material ~ TLC IR (cm™)
example O 2-deoxy-2-|3-tetradecanoyl reference  0.23 v3450, 2910, 2840,
3 (a) oxytetradecanoyl Jamino-3-O- example  (CH,CI,: 2670, 1720, 1650,
tetradecanoyl-4-O-sulfo- 23 (a) MeOH = 10:1) 1530, 1460, 1370,
O 0O Cy3Ho7 1,5-anhydro-D-xylitol 1260, 1220(S),
(less polar) 1160, 1100, 1050,
990, 800, 710
W Cy1Hzs
O
3. )J\
W= Ci3Hay
wl wd. —n
example O 2-deoxy-2-| 3-tetradecanoyl reference  0.20 v3450, 3280, 2900,
3 (b) oxytetradecanoyl Jamino-3-O- example  (CH,CL,: 2840, 1730, 1650,
tetradecanoyl-4-O-sulfo- 23 (b) MeOH = 10:1) 1540, 1470, 1380,
O O Cy3H>- 1,5-anhydro-D-xylitol 1250, 1200, 1170,
(more polar) 1100, 1060, 1000,
810
WZZ C11H23
O
WS' )'I\
' Ci3Ho7
wl wd. —H
example O 2-deoxy-2-[3-(9- reference  0.49 v3450, 3300, 2910,
3 (c) phenylnonanoyl)oxytetradeca example  (CH,Cl,: 2840, 1720, 1650,
noyl Jamino-3-O-{9- 23 (c) MeOH = 5:1) 1540, 1450, 1380,
O O (CHy)gop phenylnonanoyl)-4-O-sulfo- 1260, 1230, 1170,
1,5-anhydro-D-xylitol 1090, 1060, 1000,
(less polar) 810, 740, 69
W2: C11H23
O
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TABLE XIX-continued
Starting
No. wi w2 w3 wd Name salt form of material ~ TLC IR (cm™)
example O 2-deoxy-2-(3,4- reference 0.33 v3425, 3360, 2910,
3 (d) didecyloxybenzoyl)amino-3- example  (chloroform: 1725, 1635, 1505,
O-tetradecanoyl-4-O-sulfo- 23 (d) MeOH = 10:1) 1260, 1215
W2 OC;oHo; 1,5-anhydro-D-xylitol
OCyoHz;
O
3, )’I\
W Ci3Hay
wl wd. —H
example Wl OCH Methyl 2-dexoy-2-(3,4- reference  0.30 v3420, 3350, 2910,
3 (e) ' . didecyloxybenzoyl)amino-3-  example  (CH,Cl;: 1720, 1640, 1510,
O O-tetradecanoyl-4-O-sulfo- 23 (e) MeOH = 10:1) 1270, 1210
1,5-anhydro-a-D-xyloside
W2 OC;oHyy
OCoHz;
O
3. )J\
W CiaHay
wd: —H

REFERENCE EXAMPLES 24(a)~24(f) -continued

40
By the same procedure as in Example 3, except for

purification by column chromatography, using the starting
material spectfied, the following compounds having the
physical data shown in Table XIX (A) were prepared.:

45

50




No.

reference

example
24 (a)

reference
example

24 (b)

reference

example
24 (c)

reference

example
24 (d)

211

wi w2 w3 we

wl:

wid:

N OH

\

Ci3Ho7

AN

- AN OH

AN/

OSi+

. — — OCHs;

OSi+

OC19H»4

OC;gHy;

OC19H»y

OC;gHs;

OC19H»y

OC;gHs;

OC;gHy;

OCyoHpy

OC;gHy;

OCyoHpy
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TABLE XIX(A)

Name - Pyridine Salt of

2-deoxy-2-(3.4-
didecyloxybenzoyl)amino-3-
O-tetradecanoyl-4-O-sulfo-
6-O-t-butyldimethylsilyl-D-
glucopyranose

2-deoxy-2-(3,4-didecyloxy
benzoyl)amino-3-0O-(3,4-
didecyloxybenzoyl)-4-O-
sulfo-6-O-t-butyldimethyl
silyl-D-glucopyranose

Methyl 2-deoxy-2-(3,4-
didecyloxybenzoyl)amino-3-
O-(3,4-didecyloxybenzoyl )-
4-O-sulfo-6-0O-t-
butyldiemthylsilyl-D-

glucopyranoside

2-deoxy-2-(tetradecanoyl
amino)-3-0-(3,4-didecyloxy
benzoyl)-4-O-sulfo-6-O-t-
butyldiemthylsilyl-D-

glucopyranose

Starting
material

reference
example

23 (g)

reference
example

23 (h)

reference
example

22 (b)

reference

example
23 (1)

212

TLC

0.20
(CH,Cl,:
MeOH = 10:1)

0.68
(CH,Cl,:
MeOH = 20:3)

IR (cm™)
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TABLE XIX(A)-continued

No. wi w2 w3 we Name - Pyridine Salt of
w3 O OCyoHyy
OCoH21
N/
' OSi+
reference wl. — —OCH,; Methyl 2-dec:xy-2-(3,4.-
example didecyloxybenzoyl)amino-3-
24 (e) O-tetradecanoyl-4-O-sulfo-
6-O-t-butyldimethylsilyl-D-
w2 OC;oHo; glucopyranoside
OC1oHz;
O
PN
W Ci3Ha7
w /\\ /
' OS1+
reference wl. VW OH 2-deoxy-2-| 3-(3,4-
example dioctyloxy)phenylpropionyl|
24 (1) amino-3-O-tetradecanoyl-4-
O-sulfo-6-O-t-butyldimethyl
w2. OC;oHo; silyl-D-glucopyranose
OC10H21
O
WIES )J\
' Ci3Ha7
wi. /\\ /
' OS1+
50
EXAMPLE 4
Synthesis of salt form of 2-deoxy-2-(3,4- 55
didecyloxybenzoyl)amino-3-O-tetradecanoyl-4-O-
sulfo-D-glycopyranose
60

OC;oHy4 l

Starting
material

reference
example

22 (d)

reference
example

23 (4)

TLC

0.5
(CH,Cl,:

MeOH = 10:1)

214

IR (cm™)

-continued

OH

Q OC 1ot 5;

Ci3H7

\

OC ot ;

The crude products prepared in reference example 24(a)

OCyoHy4

was dissolved in a mixed solvent of acetic acid (10 ml), THF
(10 ml) and water (5 ml), and stirred for 30 minutes at 50°

C. After reaction, the reaction solution was evaporated, and

65 acetic acid was separated as the toluene azeotrope.
Further, the reaction solution was evaporated. The residue

was purified by column chromatography on silica-gel
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(CH,C1,:CH;OH=20:3). To the compound obtained, dry
dioxan was added, and the solution was freeze-dried to give
the title compound (261 mg) having the following physical
data[:]. The title compound was obtained in the pyridine salt
form, but a part of the pyridine salt was converted into a
mixture of calcium, sodium and magnesium salts by sali-
exchanging with calcium, sodium and magnesium 10nS

which were present in the silica gel as impurities.
TLC: Rf 0.15 (CH,CL,:CH;OH=20:3);

IR: v3450, 2940, 2860, 1730, 1632, 1601, 1580, 1522,
1507,1460, 1272,1227, 1130, 1043, 996, 816, 765, 720, 600
-1

CInl

EXAMPLES 4(a)~4(c)

By the same procedure as 1n reference example 16, using
the starting material specified, the following compounds

having the physical data shown in Table XX were pre-
pared|:]. The title compounds were obtained in the pyridine
salt form, but a part of the pyridine salt in each example was
converted into a mixture of calcium, sodium and magnesium
salts by salt-exchanging ions which were present in the silica
gel as impurities.

L \/

+510

-

HO,SO”

No. Wi W2, w3

\WES OCyoH>y
OCy0Hzy
O
\WAS OC10H2y
OC10H2s
4() Wi - -ocH,

10

15

20

25

30

Name - salt form of

2-deoxy-2-(3,4-
didecyloxybenzoyl)amino-3-
O O-(3,4-didecyloxybenzoyl)-
4-O-sulfo-D-glucopyranose

Methyl 2-deoxy-2-(3,4-
didecyloxybenzoyl)amino-3-

TABLE XX

216

-continued

—i-
7 ’ et 2
HO350 NH—W
O\'*-Wg,
Starting
material ~ TLC IR (cm™)

reference (.10

v3420, 2910, 2850,

OC;9Ha;

OC1oHyy

O-(3,4-didecyloxybenzoyl)-
4-O-sulto-a-D-
glucopyranoside

exampel (CH,Cl,:MeOH = 1700, 1630, 1600,
24 (b) 9:1) 1510, 1460, 1420,
1350, 12770, 1210,
1130, 1030, 990
reference  0.50 v3400, 2920, 2850,
example  (CH,Cl,:MeOH = 1690, 1630, 1600,
24 (c) 20:3) 1500, 1460, 1420,
1370, 1260, 1210,
1120, 1030, 990



No.

4 (d)

4 (e)

didecyloxybenzoyl)amino-3-O-tetradecanoyl-4,6-0-

TABLE XX-continued
Starting
w1, W2 W° Name - salt form of material
O
\vYES )JQ— OCoH»y
OCyoHzy
wl. A, OH 2-deoxy-2-tetradecanoyl reference
amino-3-0-(3,4-didecyloxy example
O benzoyl)amino-4-O-sulfo-D- 24 (d)
)J\ glucopyranose
2.
we Ci3Ha7
O
W3: )‘\<©270C10H21
OC;oHz;
w!l. — —OCH,; Methyl 2-deoxy-2-(3,4- reference
didecyloxybenzoyl)amino-3-  example
& O-tetradecanoyl-4-O-sulfo- 24 (e)
a-D-glucopyranoxide
W2 OC;oHp4
OCyoHz;
O
w3 )J\
' CiaHay
wl. VN OH 2:demxy—2—[3—(3,,4— | reference
dioctyloxy)phenylpropionyl]  example
) amino-3-O-tetradecanoyl-4- 24 (f)
O-sulfo-D-glucopyranose
W2 OC0Hz;
OCoHz;
O
w3 )k
' CiaHay
EXAMPLE 5
Synthesis of salt form of 2-deoxy-2-(3,4- 53

disulfo-D-glucopyranose

Re. 36,385

60

OCyoHzy

TLC IR (cm™)

0.29 v3350, 2910, 2835,

(CH,Cl,:MeOH = 1110, 1605, 1265,

20:3) 1205

0.24 v3425, 2910, 2840,

(CH,ClL,:MeOH = 1720, 1635, 1495,

20:3) 1260

0.29 v3400, 2915, 2850,

(CH,Cl,:MeOH = 1720, 1640, 1520,

20:3) 1460, 1260
-continued

O OC1pH3;

OC j0H 25

By the same procedure as 1n example 3, using the com-

pound (0.57 g) prepared in reference example 9(f), the title

OC9Hy;

65 compound having the following physical data was prepared.
In this case, a two-fold amount of a sulfur trioxide-pyridine

complex which was used 1n example 3 was used. The iitle
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compound was obtained in the pyridine salt form, but a part

of the pyridine salt was converted into a mixture of calcium,

sodium and magnesium salts by salt-exchanging with
calcium, sodium and magnesium tons which were present in

the silica gel as impurities.

TLC: Rf 0.16 (CH,C1,:MeOH=4:1);

IR: v 3400, 2920, 2850, 1730, 1630, 1600, 1570, 1540, 4,
1510, 1460, 1380, 1340, 1260, 1210, 1000 cm™".

EXAMPLES 5(a)~5(d)

By the same procedure as in example 5, using the starting,
material specified, the following compounds having the
physical data shown in Table XXI were prepared[:] The title
compounds were obtained in the pyridine salt form, but a
part of the pyridine salt in each example was converted into
a mixture of calcium, sodium and magnesium salts by

salt-exchanging with calcium, sodium and magnesium ions

which were present in the silica gel as impurities.

No Wt W2, wW°
5 @) Wl — —OCH;
O
W2 /U\<©?_OCIUH21
OC0Hy
O
\WAS )‘\<©2_0C10H21
OC0Hy
> (b)) wi. - —ocH;
O
W )‘V\Qﬁoq&;:
OCgH;7

O
W3: /U\/\Qi OCgH 7

OCgHy7

HO
) HO
15
20
TABLE XXI

Name - salt form of

Methyl 2-deoxy-2-(3,4-
didecyloxybenzoyl )Jamino-3-
O-(3,4-didecyloxybenzoly)-
4,6-0O-disulfo-a-D-
glucopyranoside

Methyl 2-deoxy-2-| 3-(3.4-
dioctyloxyphenyl)propanoyl |
amino-3-0-] 3-(3,4-dioctyl-
oxyphenyl)propanoyl |
4,6-0O-disulfo-a-D-
glucopyranoside

220

Starting
material ~ TLC IR (cm™)
reference  0.50 v3400, 2930, 2850,
example (CH,CIl,:MeOH = 4:1) 1690, 1630, 1600,
21 (b) 1510, 1460, 1430,
1270, 1210, 1130,
1010, 870, 820,
760, 600
reference 0.15 v3410, 2920, 2850,
example  (CH,Cl,:MeOH = 20:3) 1720, 1630, 1510,
21 (g) 1460, 1240, 1010
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TABLE XXI-continued

Starting
No. Wi W2 W Name - salt form of material ~ TLC IR (cm™)
5 (c) wl. — — OCH; Methyl-2-deoxy-2-| 3-(3,4- reference  0.14 v3400, 2920, 2850,
' dioctyloxyphenyl)propanoyl| example (CH,Cl,:MeOH =20:3) 1720, 1630, 1510,
O amino-3-O-tetradecanoyl- 21 (h) 1460, 1220, 1000,
4,6-O-disulfo-a-D- 920
I id
W Q OC.H,, glucopyranoside
OCgH 7
O
W )J\CmHzT
5 (d) wl. ---0CH, Methyl 2-deoxy-2- reference  0.16 v3400, 2910, 2840,
' tetradecanoylamino-3-O-[3-  example (CH,Cl,:MeOH = 20:3) 1720, 1630, 1500,
) (3.4-dioctyloxyphenyl) 21 (1) 1460, 1370, 1220,
)J\ propanoyl }-4,5-O-disulfo-a- 1050
D-glucopyranoside
W Ci3Hay
O
W3- O OCgH,7

\

OCgH17

What 1s claimed 1s:
1. A glucopyranose compound of formula (I) or (IA):

(D
O R
R’ O R1—R?

HO.SO~ EM R?— R

5
RRR*:‘

wherein R represents a hydrogen atom, a hydroxy group
or an alkoxy group of from 1 to 4 carbon atom(s);

R' represents a single bond or an oxycarbonylalkylene
group of from 2 to 20 carbon atoms;

R* and R°, independently, represent a hydrogen atom or

a general formula:
)

(Rlﬂ)sp O

Q

R,

5
s

O

35

40

45

50

55

60

wherein R' represents a hydrogen atom, an alkyl or
alkoxy group of from 1 to 7 carbon atom(s) or a
halogen atom, and s represents 1, 2 or 3, respectively;

R, represents an alkylene group of from 1 to 20 carbon
atom(s);

R represents a hydrogen atom or a formula:

AN AN
@(Rll)t: O Qf(R“xp
N N

o @DQVM

wherein R™ represents a hydrogen atom, an alkyl or
alkoxy group of from 1 to 7 carbon atom(s) or a
halogen atom, and t represents 1, 2 or 3;

R represents an oxycarbonylalkylene group of from 2 to
20 carbon atoms;

R’ represents a hydrogen atom or a hydroxy group;

with the proviso that R®, R* and R, do not represent
hydrogen atoms at the same time; or
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(IA)

wherein W represents a hydrogen atom, a hydroxy group
or an alkoxy group of from 1 to 4 carbon atom(s);

W~ represents a group represented by A, B, D or E:

A represents a formula:

O

PN

O O CiHopy 1,

)J\/g\crﬂzru

B represents a formula:

OChHomy1

O
)J\ G _<©§_ OCHops1

D represents a formula:

)J\/é\ @YQ

CH'H2n'+ 1

and

E represents a formula:

O

)J\ CqH2q+ 1

in each of A, B, D and E, 1 and g each represents an integer
of 11~15, m and m' each represents an integer of 6~12,
n represents an integer of 6—10, 1" and n' each represents
an 1nteger of 9~13,

G represents a single bond or an alkylene group of from
1 to 4 carbon atom(s);

Y~ represents a hydrogen atom, an alkyl or alkoxy group
of from 1 to 7 carbon atom(s) or a halogen atom,;

W, represents a group represented by L, M or Q:

10

15

20

25

30

35

40

45

50

55

60
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224

L represents a formula:

OC,Hop, 1

i /

M represents a formula:

O

)J\ Cq'H2q'+ 1>

and
Q represents a formula:

in each of L, M and Q, Z represents a single bond or an
alkylene group of from 1 to 4 carbon atom(s), p and p'
cach represents an integer of 6~12, q' represents an
integer of 11~15, r represents an integer of 6~10, Y~
represents a hydrogen atom, an alkyl or alkoxy group
of from 1 to 7 carbon atom(s) or a halogen atom;

W* represents a hydrogen atom, hydroxymethyl group or
sulfoxymethyl group;

with the proviso that when W* represents hydroxymethyl
group, (A,M), (A,Q), (D,M), (D,Q) and (E,M) as the
combination of (W>, W?) are excluded, and when W*
represents sulfoxymethyl group, (A,M) and (E,M) as
the combination of (W=, W~) are excluded,
or a non-toxic salt of the glucopyranose compound.
2. A compound according to claim 1, wherein R’ is a
hydroxy group.
3. A compound according to claim 2, wheremn R 1s a
hydroxy group.
4. A compound according to claim 3, wherein R* is a
phenyl or phenoxy group, and R* is a hydrogen atom.
5. A compound according to claim 4, which 1s selected
from the group consisting of
2-deoxy-2-[ 3R-(4-phenylbutyryloxy)tetradecanoyl Jamino-
3-O-(4-phenylbutyryl)-4-O-sulfo-D-glucopyranose,
2-deoxy-2-[3S-(5-phenylpentanoyloxy)tetradecanoyl]
amino-3-O-(5-phenylpentanoyl)-4-O-sulfo-D-
glucopyranose,
2-deoxy-2-[3S-(7-phenylheptanoyloxy)tetradecanoyl]
amino-3-0O-(7-phenylheptanoyl)-4-O-sulfo-D-
glucopyranose,
2-deoxy-2-|3S-(9-phenylnonanoyloxy)tetradecanoyl]
amino-3-0-(9-phenylnonanoyl)-4-O-sulfo-D-
glucopyranose,
2-deoxy-2-[3S-(10-phenyldecanoyloxy)tetradecanoyl]
amino-3-0-(10-phenyldecanoyl)-4-O-sulfo-D-
glucopyranose,
2-deoxy-2-[3R-(10-phenyldecanoyloxy)tetradecanoyl]
amino-3-0O-(10-phenyldecanoyl)-4-O-sulfo-D-
glucopyranose,
2-deoxy-2-[3S-(11-phenylundecanoyloxy)tetradecanoyl]
amino-3-O-(11-phenylundecanoyl)-4-O-sulfo-D-
glucopyranose,
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2-deoxy-2-[3S-(13-phenyltridecanoyloxy)tetradecanoyl ]
amino-3-0-(13-phenyltridecanoyl)-4-O-sulfo-D-
glucopyranose,

2-deoxy-2-[3R-(9-phenylnonanoyloxy)tetradecanoyl]
amino-3-0-(9-phenylnonanoyl)-4-O-sulfo-D-
glucopyranose and

2-deoxy-2-[ 3S-(8-phenoxyoctanoyloxy)tetradecanoyl ]
amino-3-0-(8-phenoxyoctanoyl)-4-O-sulfo-D-
glucopyranose.

6. A compound according to claim 3, wherein both of R*
and R* are phenyl groups.

7. A compound according to claim 6, which 1s selected
from the group consisting of
2-deoxy-2-[ 3R-(9-phenylnonanoyloxy)-9-phenylnonanoyl ]

amino-3-0-(9-phenylnonanoyl)-4-O-sulfo-D-

glucopyranose and

2-deoxy-2-[3S-(9-phenylnonanoyloxy)-9-phenylnonanoyl ]
amino-3-0-(9-phenylnonanoyl)-4-O-sulfo-D-
glucopyranose.

8. A compound according to claim 3, wherein R” is a
phenyl or phenoxy group substituted by one to three alkyl or
alkoxy group(s) of from 1 to 7 carbon atom(s) or halogen
atom(s).

9. A compound according to claim 8, which 1s selected
from the group consisting of
2-deoxy-2-|3S-[8-(4-methoxyphenyl)octanoyloxy]

tetradecanoyl]Jamino-3-O-[8-(4-methoxyphenyl)

octanoyl|-4-O-sulfo-D-glucopyranose,
2-deoxy-2-[3S-[9-(4-chlorophenyl)nonanoyloxy]
tetradecanoyl]amino-3-O-[ 9-(4-chlorophenyl)nonanoyl |-
4-O-sulfo-D-glucopyranose,
2-deoxy-2-[3S-[5-(4-pentylphenyl)pentanoyloxy]
tetradecanoyl Jamino-3-O- 5-(4-pentylphenyl)pentanoyl |-
4-O-sulfo-D-glucopyranose,
2-deoxy-2-[3S-[8-(4-chlorophenoxy)octanoyloxy]
tetradecanoyl]amino-3-0O-[8-(4-chlorophenoxy)
octanoyl]-4-O-sulfo-D-glucopyranose and
2-deoxy-2-| 3S8-[8-(3,5-dichlorophenoxy)octanoyloxy]
tetradecanoyl]amino-3-0O-[8-(3,5-dichlorophenoxy)
octanoyl]-4-O-sulfo-D-glucopyranose.

10. A compound according to claim 3, wherein R* is a
naphthyl or naphthyloxy group.

11. A compound according to claam 10, which 1s selected
from the group consisting of
2-deoxy-2-[ 3S-| 9-(1-naphthyl)nonanoyloxy Jtetradecanoyl ]

amino-3-0-[9-(1-naphthyl)nonanoyl]-4-O-sulfo-D-

glucopyranose and

2-deoxy-2- 3S- 9-(2-naphthyl)nonanoyloxy Jtetradecanoyl |
amino-3-0-[9-(2-naphthyl)nonanoyl]-4-O-sulfo-D-
glucopyranose.

12. A compound according to claim 3, wherein R is a
single bond, R” is a hydrogen atom and R* is a naphthyl or
naphthyloxy group.

13. A compound according to claim 12, which 1s selected
from the group consisting of
2-deoxy-2-|9-(1-naphthyl)nonanoyl]amino-3-O-[ 9-(1-

naphthyl)nonanoyl]-4-O-sulfo-D-glucopyranose and
2-deoxy-2-[9-(2-naphthyl)nonanoyl]amino-3-O-[ 9-(2-

naphthyl)nonanoyl]-4-O-sulfo-D-glucopyranose.

14. A compound according to claim 2, wherein R 1s a
hydrogen atom.

15. A compound according to claim 14, wherein R* is a
phenyl or phenoxy group, and R” is a hydrogen atom.

16. A compound according to claim 15, which 1s selected
from the group consisting of
2-deoxy-2-[3R-(9-phenylnonanoyloxy)tetradecanoyl]

amino-3-0-(9-phenylnonanoyl)-4-0O-sulfo-1,5-anhydro-

D-glucitol and
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2-deoxy-2-[3R-(8-phenoxyoctanoyloxy)tetradecanoyl |
amino-3-0-(8-phenoxyoctanoyl)-4-O-sulfo-1,5-anhydro-

D-glucitol.

17. A compound according to claim 14, wherein R* is a
phenyl or phenoxy group substituted by one to three alkyl or
alkoxy group(s) of from 1 to 7 carbon atom(s) or halogen
atom(s).

18. A compound according to claim 17, which 1s selected
from the group consisting of
2-deoxy-2-[|3R-[8-(4-methoxyphenyl)octanoyloxy)

tetradecanoyl]amino-3-O-[8-(4-methoxyphenyl)

octanoyl]-4-O-sulfo-1,5-anhydro-D-glucitol,
2-deoxy-2-[3R-[8-(4-chlorophenoxy)octanoyloxy]
tetradecanoyl]amino-3-0O-[8-(4-chlorophenoxy)
octanoyl|-4-O-sulfo-1,5-anhydro-D-glucitol and
2-deoxy-2-|3R-[5-(4-pentylphenyl)pentanoyloxy]
tetradecanoyl Jamino-3-O-| 5-(4-pentylphenyl)pentanoyl |-
4-0-sulfo-1,5-anhydro-D-glucitol.

19. A compound according to claim 14, wherein R* is a
naphthyl or naphthyloxy group.

20. A compound according to claim 19, which 1s
2-deoxy-2-3R-[9-(1-naphthyl)nonanoyloxy [tetradecanoyl |

amino-3-0-[9-(1-naphthyl)octanoyl]-4-O-sulfo-1,5-

anhydro-D-glucitol.

21. A compound according to claim 2, wherein R 1s a
methoxy group.

22. A compound according to claim 21, which 1s
methyl 2-deoxy-2-[3R-(9-phenylnonanoyloxy)

tetradecanoyl Jamino-3-O-(9-phenylnonanoyl)-4-O-sulfo-

3-D-glucopyranoside.

23. A compound according to claim 1, wherein both of R’
and R are hydrogen atoms.

24. A compound according to claim 23, which 1s
2,6-deoxy-2-[3S-(9-phenylnonanoyloxy)tetradecanoyl ]

amino-3-0-(9-phenylnonanoyl)-4-O-sulfo-1,5-anhydro-

D-glucitol.

25. A compound according to claim 1, wherein W* is a
hydrogen atom.

26. A compound according to claim 1 or claim 285,
wherein R” is the formula represented by B.

27. A compound according to claim 1 or claim 26,
wherein W 1s the formula represented by L.

28. A compound according to claim 1 or claim 27, which
1s selected from the group consisting of
2-deoxy-2-(3-tetradecanoyloxytetradecanoyl)amino-3-0-

tetradecanoyl-4-O-sulfo-1,5-anhydro-D-xylitol,
2-deoxy-2-| 3-(9-phenylnonanoyl)oxytetradecanoyl Jamino-

3-0-(9-phenylnonanoyl)-4-O-sulfo-1,5-anhydro-D-
xylitol,
2-deoxy-2-(3,4-didecyloxybenzoyl)amino-3-0O-
tetradecanoyl-4-O-sulfo-1,5-anhydro-D-xylitol,
methyl 2-deoxy-2-(3,4-didecyloxybenzoyl)amino-3-O-
tetradecanoyl-4-0-sulfo-5-anhydro-D-glucopyranoside,
2-deoxy-2-(3,4-didecyloxybenzoyl)amino-3-0-
tetradecanoyl-4-O-sulfo-D-glucopyranose,
2-deoxy-2-(3,4-didecyloxybenzoyl)amino-3-0-(3,4-
didecyloxybenzoyl)-4-O-sulfo-D-glucopyranose,
methyl 2-deoxy-2-(3,4-didecyloxybenzoyl)amino-3-0O-(3,4-
didecyloxybenzoyl)-4,6-disulfo-a-D-glucopyranoside,
methyl 2-deoxy-2-(3,4-didecyloxybenzoyl)amino-3-O-(3,4-
didecyloxybenzoyl)-4-O-sulfo-a.-D-glucopyranoside,
2-deoxy-2-(3,4-didecyloxybenzoyl)amino-3-0O-
tetradecanoyl-4,6-0O-disulfo-D-glucopyranoside,
methyl 2-deoxy-2-(3,4-didecyloxybenzoyl)amino-3-0O-
tetradecanoyl-4-O-sulfo-D-glucopyranoside,
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2-deoxy-2-tetradecanoylamino-3-0-(3,4-
didecyloxybenzoyl)-4-O-sulfo-D-glucopyranose,

2-deoxy-2-|3-(3,4-dioctyloxy)phenylpropionyl Jamino-3-O-
tetradecanoyl-4-O-sulfo-D-glucopyranose,

methyl 2-deoxy-2-[3-(3,4-dioctyloxyphenyl)propanoyl]
amino-3-0-| 3-(3,4-dioctyloxyphenyl)propanoyl]-4,6-
disulfo-o.-D-glucopyranoside,

methyl 2-deoxy-2-[3-(3,4-dioctyloxyphenyl)propanoyl]
amino-3-0O-tetradecanoyl-4,6-0O-disulfo-a-D-
glucopyranoside and

223

methyl 2-deoxy-2-tetradecanoylamino-3-0-|3-(3,4-
dioctyloxyphenyl)propanoyl]-4,5-O-disulfo-c-D-
cglucopyranoside.

29. A pharmaceutical composition for use 1 enhancing
immunity, or 1n the treatment of a tumor comprising as
active ingredient, a compound of the formula (I) or (IA) as
set forth in claiam 1, with a pharmaceutically acceptable
carrier and/or coating.
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