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TUMOR- RESI DENT PROPERTY 5 Technical Field The present inventioen - .
relates to novel conpound having a tunor-resident property round Art
10In the nmedical field, M, PET, X-raying, CT, and the Ilkemmﬂm ﬁ’
di agnosti c i magi ng technl gues. Methods for det ection and dia @

t hese techni ques have been devel oped and ui In the nethods,  suchse _
substances that give rise to a difference 15 in X-ray absorptlon in
conparison with the surrounding tissues, substances that have an-infl uence

on nucl ear magnetic resonance, e_are S a cont
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In recent years, due to MR, PET, X-raying, CT, and the-like; notS@nwky a

techni que for obtaining infor rratlilocqeofof_t he,d igsus Patt ern based on the
af orenenti oned contrast but also a technique for

COMPOUND HAVING TUMOR-RESIDENT PROPERTY

Technical Field

The present inﬁention relates to novel compound

having a tumor-resident property.
Background Art
10 In the medical field, MRI, PET, X-raying, CT, and
- the like are used as diagnosfic imaging techniques.

Methods for detection and diagnosis using these
techniques have been developed and used. In the
methods, such substances that give rise to a difference

15 in X-ray absorption in comparison with the surrounding
tissues, substances that have an influence on nuclear
magnetic resonance, or the like are used as a contrast
agent. Such a contrast.agent provides contrast for X-
ray or MRI imaging by distribution in tissues and

20 generates én image of the tissue shape.

In recent years, due to MRI, PET, X-raying, CT,
and the like,‘not only a technique for obtaining
information of the tissue pattern based on the
aforementioned contrast but also a technique for

25 detecting a tumor itself has been developed. Contrast
agents used in such fechniques are, for example, those

prepared by labeling molecules like glucose, which is



25 detecting a tunor itself has been devel oped. Contrast agents used in
such techniques are, for exanple, those prepared by | abeling nolecules |ike
gl ucose, which is 2 easily taken into carcinoma tissues whose netabolism

i s enhanced conpared to normal cells, by a radioactive substance,
fluorescent substance, magnetic substance, or the |like and those prepared
by |l abeling, in the sane 5manner, nol ecul es such as sugar chai ns
specifically existing on a carcinona cell zurface and proteins aggregating
by targeting at antigens. These contrast agents are utilized for detection
and/ or imaging of carcinoma tissues by a detector such as P

ET R CcT
10scanner . cah¥ hed St het " hand2r a5 a"dek F ve1§S nBPRSE 8?t3bakﬁémtgg
i ti t echni f d del i : t del,i ing b
encapsul at i ng UM STt e QB RFEdnt ? CAREEF - agent St oW AutaSparCreres or
?SSOC' ating 15ther eﬂﬁ@eh&ﬁl@ﬁ?@s?@r\{?l opgd, o SUEh Iﬂaglglggigeg{l%gE%négSt emis,
or exanple; a system in which nol ecul @ havi Ag’ an rnity w th tufor

tissues and nolgculies preyvel anghégg%P@ngeﬁlﬁm P@E@gizgiﬁaiﬁofﬁéggame

subst-ance are incorporated into the particle surface. mrmary of the

I nventi o [ PROBIEMR A0 BE SQMED BYcHHEs | NVENFI Ehkins spelDrobpecy of the

present invention is to provide a novel conpound which specifically resides
din a tunmor. Anadshiedtiobj est ofcdheipoesestll nyenthon asdtpr2bpinyi de a
nmet hod for allow ng the conpound to reside in
aggregating by targeting at antigens. These contrast
agents are utilized for detection and/or imaging of
ca;cinoma tissues by a detector such as PET, MRI, or CT
10 scanner.

On the other hand, as a delivery method of a drug
to carcinoma tissues, technique of a drug delivéry
system delivering by encapsulating drugs such as an
anticancer agent in minute particles or associating

15 therewith has been developed. Such a drug delivery
system is, for example; a system in which molecules
~having an affinity with tumor tissues and molecules
preventing from being eliminated as a foreign substance
are incorporated into the particle surface.
20 - Summary of the Invention
[PROBLEMS TO BE SOLVED BY THE INVENTION]

An object of the present invention is to provide a
novel compound which specifically resides in a tumor.

Another object of the brésent invention is to

25 provide a method for allowing the compound to reside in
a tumor.

Another object of the present invention is to



a tunor. Another object of the present inventionis to provide a nethod

for detecting tunor with use of the conpound. Anot her obj ect of
the present invention is to provide a nmethod for diagnosing tunor with use
of the 5conpound. Anot her object of the present invention is to

provide a method for treating tumor with use of the conpound. [ MEANS FOR
SOLVI NG THE PROBLEMS] 10The af orenenti oned_probl em can be sol ved by the
present invention described below (1) A cgnpound represented by chemni cal
formula (1): 15 (1)

provide a method for detecting tumor with use of the
compound.

Another object of-the presént invention is to
provide a method for diagnosing tumor with use of the

5 compound.

Another object of the present invention is to
provide a method for treating tumor with use of the
compound.

[MEANS FOR SOLVING THE PROBLEMS]
10 The aforementioned probiem can be solved by the
present invention described below.

(1) A compound represented by chemical

formula (I):

R N o/ﬁﬂa (1)

15 Rs Ra
| wherein R is an anionic group binding to hydrogen,
R71 is OH, OCOH, OCO(CHp)pnCH3, or an acting group,
h being an integer of 0 or more,
Ry 1s H, OH, OCOH, OCO(CHj);CH3, or an acting
20 group, 1 being an integer of 0 or. more,
R3 is OH, SO3H, or an acting group,
Rq 1s OH, SO3H, or an acting group, and
Ry is OH, SO3H, or an acting group,
at least one of Ry, Ry, R3, R4, and Rg containing

25 an acting group,



wherein R is an anionic group binding to hydrogen, Rl is OH OCCH,
000(CH2) hCH3, or an acting group, h being an integer of 0 or nore, R2 is H,
OH, OCOH, OCQ(CH2) 1CH3, or an acting 20group, i being an integer of 0 or
nore, R3 is OH SOB8H, or an acting group, R4 is OH SOBH, or an acting
group, and R5 is OH, SO8H, or an acting group, ' : at | east one
of Rl, R2, R3, R4, and R5 containing 25an gcti ng group, or
pharmaceutically acceptable salts thereof. '(2) A conpound represented by
chemcal formula (I11): 5 Xk (H) .

or pharmaceutically acceptable salts thereof.
(2) A compound represented by chemical

formula (II):

()

i
wherein R is an anionic group binding to hydrogen,
R7 is OH, OCOH, OCO(CHp)hCH3, or an acting group,
h being an integer of 0 or more,_ |
"Ry is H, OH, OCOH, OCO(CHy)iCH3, or an acting
10 group, i being an integer of 0 or more,
R3 is OH, SO3H, or an acting group,
Rq is OH, SO3H, or an acting group,
Rg 1s OH, SO3H, or an acting group,
j is an integer of 1 or more,
15 X 1s an acting group or a cationic group, and
k is an intéger of 1 or more,
at least one of Ry, Ry, R3, Rg, Rg, and X
containing an acting group,
or pharmaceutically acceptable salts thereof.
20 " (3) A method for allowing the compounds
represented by formula (I) or (II) to reside in a
tumor, Qherein the compound or salts described in (1)
or (2) are administered to a subject.
(4) A method for detecting tumor, comprising:

25 administering the compound or salts described in



wherein Ris an anionic group binding to hydrogen, Rl is OH OCCH,
000(CH2) hCH3, or an acting group, h being an integer of 0 or nore, - R2 is
H, OH, OCOH OCO(OH2)1CH3, or an acting 10group, i being an integer of 0O or
nore, R3 is OH SOB8H, or an acting group, R4 is OH SOBH, or an acting
group, R5 is OH SOB8H, or an acting group, j is an integer of 1 or nore,
15X is an acting group or a cationic group. and k is an integer of 1 or

nor e, at |east one of Rl, R2, RS, Zci R5, and X containing an acting
group, or pharnmaceutically accept abI e salts thereof. 20(3) A nethod for

o o ng, e compounds,s ot oeni o DY, ToUMULE,A1 )t (L)t g L5 de b @
admi ni stered t Olaabeleg)ci -egﬁbstance;

detecting the labeled substance when the compound
or salts exist in a tumor in a higher concentration

5 than in other tissues except a tumor; and

detecting tumor in the subject based on results of
-the_detecting.

(5) A method for diagnosing tumor, comprising:

administering the compound or salts described in

10 (1) or (2) to a subject, wherein the acting group is a
labeled substance;

detecting the labeled substance when the compound
or salts exist in a tumor in a higher concentratioﬁ
than in other tissues except a tumor; and

15 diagnosing presence or absence of tumor in the
subject based on results of the detecting.

(6) A method for treating tumor, comprising
administering the compound or salts described in (1) or
(2) to a subject, wherein the acting group is an

20 antitumor substance.
[EFFECTS OF THE INVENTION]

Acbording to an aspect of the present invention, a
novel compouﬁd which specifically resides in a tumor is
provided.

25 - According to an aspect of the present invention, a

method for allowing the compound to reside in a tumor

is provided.



(4) A nethod for detecting tunor, conprising: 25adm nistering the conpound
or salts described in 5 (1) or (2) to a subject, wherein the acting-group

is a | abel ed substance; detecting the | abel ed substance when the
conpound or salts exist in a tunor in a higher concentration 5than in other
ti ssues except a tunor; and detecting tunor in the subject based on
results of the detecting. (5 A netEod for diagnosi ng tunor

conpri si ng: adm ni stering the conmpound or salts described in

10(1) or (2) to a subject, wherein the acting group is a | abel ed substance;

detecting the | abel ed substance when the conpound or sal XI in a tunor
in a higher concentrg {%%efhaﬁc?%rgf%%rg?i%%u%§p8§ge8? gkguﬁﬁﬁgggﬁd

15di agnosing pregence; & 285e068q Ofof UBREL P hher sHBLeGt chaged ge pgsults
of the detecting.

compound 1s provided.
According to another aspect of the present
5 invention, a method for diagnosing tumor with use cof
the compound 1is provided7
Furthermore, according to another aspect of the
present invention, a method for treating tumor with use
of the compound is provided,
10 Brief Description of the Drawings
FIG. 1 is a graph showing retention of biotinated
aSQMG C18:0 in a tumor.
FIG. 2 is a graph showing retention of biotinated
aSQAP C18:0 in a tumor.
15 FIG. 3 is a concentration-time transition curve in
blood plasma and organs of nude mice.to which oSQMG
C18:0 was édministered intraperitoneally.
FIG. 4 is a concentration-time transition curve in
.blood plasma and organs of nude mice to which aSQAP
20 . C18:0 was administered intraperitoneally.
FIG. 5 is a concentration-time transition curve in
blood plasma and organs of nude mice to which aSQAP
Cl8:0 was administered intravenously.
The Embodiments for Carrying Out the Invention
25 As a result of diligent study by the present
inventors, a novel compound which specifically

distributes in a tumor was found.



(6) A nmethod for treating tunor, conprising adm nistering the conpound or
salts described in (1) or (2) to a subject, wherein the acting
group is an 20antitunor substance. [EFFECTS OF THE | NVENTI ON]

According to an aspect of the present invention, a novel conpound which
specifically resides in a tunor is provided. 25According to an aspect of
the present invention, a nethod for allow ng the conpound to reside in a

tumor is provided. 6 Further, according to an aspect of the present
invention a nethod for detecting tunmor with use of the compound is ,
provi ded. Accor,ding .t o _apot her aspect _of . th esent invention, a
hethod for di agnosi ngCEURGr TG CR G55 SF CRS E8RpEana s LRPST ied.

d
Further more, - aceordipg ko aRothSyoaspeghoafatie prEseRl hVERLan, et hod

for treating tunor with (se conpound i S provi rie scription:

of the Drawi ngspy the E&@iox}iﬁi 2-9h,aph showi ng retention of biotinated
aSQVG 018: 0 in a tunor. IG 2 1s a graph show ng retention of

bi oti nated aSQAP C18:0 in gtunor.

R 5 ’ll..‘ o

R YO R (1)
R

~wherein R is an anionic group binding to hydrogen,
Rl is OH, OCOH, OCO(CHy)pCH3, or an acting group, -
h being an integer of 0 or more, preferably from 0 to
30, more preferably from 0 to 26, further preferably
10 from 1 to 22, |
Rp is H, OH, OCOH, OCO(CH,);CH3, or an acting
group, i1 being an integer of 0 or more, preferably from
0 to 30, more preferably from 0 to 26, further
preferably from 1 to 22, '
15 R3 1is OH, SO3H, or an acting group,
R4 is OH, SO3H,'or an acting group, and
'R5 is OH, SO3H, or an acting group,
at least one of Ry, Ry, R3, Ryg, and Rg containing
' an acting group, preferably any one of Rj, Ry, R3, Rg,.
20 and Rg containing an acting group,
or pharmaceutically acceptable salts thereof.
According to one embodiment, the compound of the
present invention may be the compound of formula (I),
wherein R is SO3H,

25 R3 is OH,



FIG 3 is a concentration-time transition curve in blood plasma and organs
of nude mce to which aSQMG 018: 0 was adm nistered intraperitoneally.
FIG 4 is a concentration-tinme transition curve in blood plasnma and organs
of nude mice to which aSQAP 018:0 was adm nistered intraperitoneally.
FIG 5 is a concentration-time transition curve in blood plasma and organs
of nude mce to which aSQAP C18: 0 was adni%istered i ntravenously. The

Enbodi nents for Carrying Qut the Invention As a result of diligent
study by the present inventors, a novel conpound which specifically
distributes in a tunpr was_found. 7 Accordi ng to one enbodi nent of

t he present inventioh4 tRe~Hovel conpound is a conpound represented by the
followi ng formula (I%: E erein Ris an anionic group binding to
hydrogen, Rl is OH, ! CH2) hCH3, or an acting group, h being an

rom0 to 26, Turcherprer oAbl yo10r pem L ppngh3 (an et TREEGRERE, ALY
O- (an acting group), OCO- (an acting group), or
5 OCO (CHp ) RCHp- (an acting group), h being an integer of
0 or more, pfeferably from 0 to 30, more preferably
from 0 to 26, further preferably from 1 to 22, and
R» is H, OH, OCOH, OCO(CH») {CH3, an acting group,
O- (an acting group), O0CO- tan acting group), or
10 OCO (CHp) jCHo- (an acting group), 1 being an integer of
| Olor more, preferably from 0 to 30, more preferably
from 0 to 26, further preferably from 1 to 22,
at least one of R{ and Ry containing an acting
group, "
15 or pharmaceutically acceptable salts thereof.
According to a further embodiment, the compound of
the present invention is the compound represented by
formula (I),
wherein R is SO3H,
20 Ry is OH, OCOH, OCO (CHp)pCH3 or an acting group, h
being an integer of 0 or more, preferably from 0 to 30,
more preferably‘from 0 to 26, further preferably from 1
to 22,
Ro is H, OH, OCOH, OCO(CHy)iCH3, or an acting
25 - group, i being an integer of 0 or more, preferably from

0 to 30, more preferably from 0 to 26, further

preferably from 1 to 22,



R2 is H OH OCOH 000(CH2)1CH3, or an acting group, i being an integer of
O or nore, preferably fronD to 30, nore preferably fromO to 26, further
preferably from1l to 22, 15R3 is OH, SGH, or an acting group, R4 is OH,
SBH, or an acting group; and Rs is OH, SO3H, or an acting group,

at least one of Rl, R2, R3, R4, and R5 containing an acting group,
preferably any one of Rl, R2, R3, R4, 20ang Rs containing an acting group,
or pharmaceutically acceptable salts thereof. According to one enbodi nent,
the conpound of the present invention may be the corrpound of formula (1),

wherein Ris SG8H, 25R3_is COH, R4| O—l R5 \
000( OH2) hCH3 (an act?ﬁg gréup) °5 (gﬁ " alFi ARG EFSS’:) On808 Oﬁgh Réri RgC
group), or 500G éhgm"zacé%'eag éHS 9hQup), BtPQngai‘Q bpt eger of 0 or
nore, preferably"fromO to 30, re prefera romO0 to 26, further

preferably from1l t0222;¢88€ one of Ry, Ry, R3, Rq, and Rg containing
an écting group,
5 or pharmaceutically acceptable salts thereof.

In the compound of the formula (I), when Ry and/or
Ry 1is OCO(CHp)pCH3 or OCO(CHp){CH3, they may be a
linear or branchea, saturated or unsaturated fatty
acid.

10 | Further, according to a further embodiment, the
compound of the present invention may be
- sulfopyranosyl (acyl)glycerol,
sufopyranosyl(acyl)pfopanediol,'or sulféquinovosylacyl
propanediol, wherin at least one of the side residues
15 biﬂds to an acting group, or'pharmaéeutically
acceptable salts thereof.

In the compound of the.aforementioned formula (I),
when a sugar backbone cbnstituting pyranoside,
pyranose, exists, the pyranose may be a-D-glucose,

20 | B-D-glucose, a-D-galactose, pB-D-galactose, a-D-mannose,
f-D-mannose, and the like.

These sugar backgones of the pyranoside may be in
either configuration of a boat or a chair form; or a
mixed form. However, a chair form is more preferable

25 from the viewpoint of stability.
In the compound of formula (I), when there is an

asymmetrical carbon, the absolute configuration may be



R2 is H OH OCOH 000(CH2)iCH3, an acting group, O- (an acting group),
000- (an acting group), or 100CQ(CH2)i CH2- (an acting group), i being an
integer of O or nore, preferably fromO to 30, nore preferably fromO to
26, further preferably from1l to 22, at least one of RlL and R2
contai ning an acting group, 15or pharmaceutically acceptable salts thereof.
According to a further enbodi nent, the co\r;\ﬁ@und of the present invention is
t he conpound represented by forrmula (1), erein Ris SBH, 20R1 is OH,
OCOH, OCQ(CH2) hCH3 or an acting group, h being an integer of 0 or nore,

prof o1 ably {1 OTL0, 0,30, £19L 2, B ELer elhto! I 0ohtaflly [upLbsLogrerer ably
Ty e P f CEagBr g F SRl gCahoaugfLaee! gty
or.at |east one-ofL&3, aflpodEiKR 2ScaNtALTLYG-896Nt paRdibhe gt hgrs are OH,
asymmetrical carbon. Also in this case the absolute
5 configuration may be S or R,.or a mixed form.
When the compound of formula (I) comprises
sulfoquinovosylacyl propanediol and an acting group,
the quinbvose ring contained therein may be in a boat
or chailr form, or a mixed form. However, in general a
10 chair form is preferable due to the stability.
Further, the steric configuration of the propanediol
with respect to the guinovose ring may be a-anomer or
B-anomer, or the mixed configuration.
In the compound of formula (I), examples of the
15 anionic group binding to hydrogen include, but not
limited to, SO3H, 0SO3H, PO3Hp, COpH, and the like,
preferably SO3H, OSO3H, PO3Hy, more preferably SO3H.
The term “acting group” used.herein refers to a
group exhibiting a desired action of delivering to a
20 tﬁmor. The compound of formula (I) may contains, but
not limited to, an active substance éuch as a labeled
substance and an antitumor substance as an acting
group. Tﬁe active substance is maintained’by a
covalent bond in any position in the compdund
25 represented by formula (I}). The acting group may be
contained iﬁ bne or more in one molecule of the

compound of formula (I). When two or more acting



at least one of R, R2, R3, R4, and R5 containing an acting group, 5or
phar maceutically acceptable salts thereof. In the conpound of the formila
(1), when RL and/or R2 is OCQ(CH2) hCH3 or OCQ(CH2)i CH3, they may be a

| i near- or branched, saturated or unsaturated fatty acid. 1O0Further, _
according to a further enbodi nment, the conpound of the present invention
may be sulfopyranosyl(acyl)glycerol,sufopyffnosyl(acyl)propanediol, or

sul f oqui novosyl acyl propanediol, wherin at |east one of the side residues-
15binds to an acting group, or pharnaceutically acceptable salts thereof.

[0 Lhe comound, pbybhee a1 ot el ongd LORTY! Ae(L)e uhERoRnSugar backbone

constituting pytranoside, pyranose, exists e pyranos be a-D- gl ucose,

20p- D- gl ucose, Eb£h@§éa@iPseth@s£>9é£§ﬁ?0§§ouﬁsEhQ?“BQSQdeRt@bHQnBQSG and
the like. These sugar backbones o he pyranosi de may be in either

configuration ofi ardeattofrémchach 60h8r 6F angl xedcherm . However, a chair
formis nore preferable 25fromthe viewpoint of stability. In t he
compound of fornmula the, ashéngt evepi sagnbasynaebri eaktoaaibkdnpatite absol ut e
configuration may be
5 which is capable of specifically coupling to the other.

Examples of such a coupled pair.inélude, but not

limited to, biotin and avidin, an antigen and a

specific antiboay against the antigen, and an antigen

and a specific receptor with respect to the antigen.

10 In the case of such a compound, the compound of the
present invention comprising one of the coupled pair as
an acting group is administered to a sﬁbject and then
the other of the pair, Qith which a drug or labeled
substance, 1s associated is administered to the subject

- 15 after desired time interval, thereby specifically
delivering the drug or labeled substance to tumor.

The acting group may or may not include a linker
for linking the active substance and a glycolipid
portion.

20 .. The term “labeled substance” used herein is a
marker which is used in technique for diagnosing tumor

. utilizing imaging technique which is generally used in
noninvasive diagnosis. The labeled substance may be
any known vital-stainable labeled substance. For

25 example, such a labeled substance includes, but not

limited to, a radiocactive substance, paramagnetic

metal, radicpaque metal, and pigment.



10 S or R For exanple, when the conpound conprises

sul f opyranosyl (acyl ) gl ycerol and an acting group, the carbon at position 2
of the glycerol portion is an asymetrical carbon. Also in this case the
absol ute 5configuration may be S or R or a mxed form When t he
conmpound of forrmula (I) conprises sul foqui novosyl acyl propanediol and an
acting group, the quinovose ring containe herein may be in a boat or
chair form or a mixed form However, in eral a 10chair formis
preferable due to the stability. Further, the steric configuration of the

propanedi ol with respect Lo th gui novgse rin Pg%ﬁg? a-anoneigﬁﬁl E%g?neL
¢ t he

or the m xed config 35BN A tEEecﬁ SRR A aneEf) Hie
15 anionic grou din yd en 3.ncl n | i dt SO3H,
OSCBH, PO3H2, et 1kieggjprle%%'raglSl h Y msgg%Hzgzﬁofe

preferably SCBF$4 67 Jhesgermigeti nge oup7 segperegnsref eos to a
group exhi biting a de3|$ed ac?%on §§£dellgérlngB¥o a 20t urmor. ' The ¢onpound

of formula (1) ITmey; cont®dnsllhmg, no1s53sp tedSHe, abcasti Vedgubsiange, such
as a | abel ed substance and an antitunor substahce as ah acting group. The
active sugbstanc®is ned @i peghdy2B3gpyval ent bond in any position in the
conpound 25represented by fornmula (I). The acting group nmay be contained in
one or nore in one nbk&atlesobft bive coaparadnetitonsubd (h¢ludbenbtwo or
nore acting
not limited to, Cr (III), Mn (III), Fe (II), Fe (III),
Pr (III), Nd (III), Sm (III), Yb (III), Gd (III), Tb
(I11), Dy (III), Ho (III), and Exr (III).
10 Examples of the radiopagque metal include, but are
not limited to, I, Bi, W, Ta, Hf, La, Ln, Ba, Mo, Nb,
Zr, Sr, and the like.
Examples of the pigment may include, but not
limited to, a known pigment for vital staining, for
15 example, a pigment such as fluorescent pigment. For
example, the fluorescent pigment includes those having
the following skeleton as a fluorescent chromophore
group: naphthalene, anthracene, gquinoline, acridine,
coumarin, salicylic acid, anthranilic acid, NBD
20 (7-nitrobenz-2-oxa-1,3-diazole), stilbene, resorufin,
BODIPY (4,4—&ifiuoro—4—bora—3a,4a—diaza—s—indecene),
carbocyanine, and thiacarbocyanine,
tetramethylindocarbocyanine. Examples of the
fluorescent pigment include the substances disclosed in
25 R. P. Haugland, Molecular Probes Handbook, 6th edition.

The term ‘antitumor substance’ used herein may be

a substance which attacks tumor by cytotoxicity.



11 groups exist in one nolecule of the compound of formula (I), these
acting groups may be identical or different fromeach other or one another.
The acting group nay be one of a coupled pair 5which is capabl e of
~specifically coupling to the other. Exanples of such a coupled pair
include, but not limted to, biotin and avidin, an antigen and a specific
anti body agai nst the antigen, and an antigen and a specific receptor with
-respect to the antigen. 10In the case of gﬁ%h a conpound, the compound of
the . present invention conprising one of the coupled pair as an acting

group is admnistered to a subject and then the other of the pair, with
whi ch a drug oﬁh%ﬂﬁﬁQﬁFsLﬁEﬁzéﬁ%%t?%oﬁs%%E?%i%ﬂei@aédﬁ?n?§¥e B3"to the

subj ect .1bafter desired ti interval, thereby specifjcally | ivering the
drug or IabelefqﬁﬁﬁﬁQﬁﬁm¥q{gﬁtﬁﬁn?sed forT%EegEfgﬁgag#Bﬂ%rhasﬁg? may not

i nclude a linker_ f.ar_ l.inki he active sub n a glycolipid portion.
20The ternl"laﬁﬁaﬁ}%ﬂj%ﬂ%ﬁﬁéﬁa?%%dﬁ ﬁ%?h ?égagﬁ%ﬁﬁg?’mg?%hg%% used in

techni que for diagnas] ng,  upra; 11d 750, 4001 G- L eEbRLAYE: whj oh 1S
general |y used i'n noninvasive di agnosis® The [abel ed substance may be any
known vi tsal - st aifahl shdabed oo 1subst @hcge £ £01 1 25exapp e, sughca | abel ed

substance i ncl udes, but not
alkanoids, topoisomerase inhibitor, microtubular
polymerization inhibitor, microtubular depolymerization
inhibitor, molecular target drug, and hormonal agent.
Examples of the antitumor substance include, but not

10 limited to, Aceglatone, Aclarubicin hydrochloride,
Actinomycin D (referred to élso as Dactinomycin),
Amrubicin hydrochloride, Anastrozole, Arsenic trioxide,_
Asparaginase (referred to also as L-Asparaginase), |
Bicalutamide, Bleomycin hydrochloride, Bortezomib,

15 Buslufan, Capecitabine, Carboplatin, Carboguone,
Carmofur, Celmoleukin, Cisplatin, Ciadribine,
Cyclophosphamide, Cytarabine, Dacarbazine, Daunorubicin
hydrochloridé (referred to also as Daunomycin),
Docetaxcel, Doxifluridine, Doxorubicin hydrochlo;ide

20 (referred to also as Adriamycin), Enocitabine,
Epirubiéin hydrochloride, Erlotinib hydrochloride,
Estramustine phosphate sodium hydrate, Etoposide,
Exemestane, Fadrozole hydrochloride hydrate, |
Fludarabine phosphate, Fluorouracil, Flutamide,

25 Gefitinib, Gemcitabine hydrochloride, Goserelin
acetate, Hydroxycarbamide (refered to also as

Hydroxyurea), Idarubicin hydrochloride, Ifosfamide,



limted to, a radioactive substance, paramagnetic netal, radi opaque netal,
and pignment. 12 Exanpl es of the radioactive substance include, but
not limted to, 11c, 13N, 150, 18F, 58co, 59Fe, 62cu, 64cu, 67G, 68Ga,
75Br, 76Br, 77Br, 82BT, 89sr, 90y, 1111, 1135n 117nsn, 153sm 165Dy, 166HO,
169Er, 186Re, 5201, 11, 212Bi, and 213Bi. Exanpl es of the paranmagnetic
metal include, but not limted to, Cr (III% vMh (I11), Fe (I1), Fe (1I1),
Pro(I11), Nd (I11), Sm(lll), Yb (l1I1), %III), Tb (111), Dy (IIl), Ho
(rrr), and FEr (III) 10Exanp|es of the radlopaque metal include, but are
not limted to, e |like.

anrrpl es of the Ib?bn’%h? %§Y%ﬁE?udérlﬁa*feﬁa? Fil\’/ﬁ-if?ggl%ldﬁ kﬁS&ﬁ%oﬁPgﬁem
1 1 15 1 h f

For oxanml ot S noPEL AR TP R, P ITROL SUEDL BB, HALEIEEN Bl OTeN

skel eton as a f%&%ﬁgfw ﬁQé?HPB ore grﬁgpcagﬁgﬁg%sn 420thracene,

qui nol i ne, acri coubmari salIcy Tlc ac) ranl c acrd, NBD

20( 7-ni tr obenz- @%@ﬁ§e§agéazﬂi€%my§ihl@enﬁ1t5§§HéUfMﬂtogggkggne
(4, 4-di f | uor o- 4- bor a- 3a, 4a- di aza- s-i ndecene), car bocyani ne, and

thlacarbqpyanlneydf@@mgagiaaj|m@@g@lgggyanuggargx@ﬂgles of the fluorescent
pi gnment include the substances disclosed in 25R P. Haugl and, Mol ecul ar
Probes Handbookye&tdrethésoatine, Nimustine hydrochloride, Octreotide
acetate, Oxaliplatin, Paclitaxel, Pemetrexed disodium,
Pentostatin, Peplomycin sulfate, Pirarubicin, Porfimer
sodium, Procarbazine hydrochloride, Ranimustine,
10 Sizofiran, Sobuzoxane, Sorafenib tosylate, Talaporfin
sodium, Tamibarotene, Tamoxifen citrate, Teceleukin,
Tegafur; Temozolomide, Thiotepa, Topotecan
hydrochloride (referred to also as Nogitecan
hydrochloride), Toremifene citrate, Tretinoin,
15 Ubenimex, Vinblastine sulfate, Vincristine sulfate,
Vindesiﬁe sulfate, Vinorelbine ditartrate, and
Zinostatin stimalamer.
The active substance may be any known substance
‘"which is used for treating tumor. For egample, it may
20 be a thermal neutron capturing substance, and examples
thereof include compounds comprising an element such as
B and Gd.
| The compound according to the present invention
may be pharmaceutically acceptable salts of the
25 compound represented by formula (I). Such salts may be
those obtained by binding an ionic group generated by

ionization of at least one of the side residues



The term'antitunor substance' used herein may be a substance which attacks
tunor by cytotoxicity. 13 Therefore, the antitunor substance nmay be any
known substance which is used for treating a tunor. The antituntr substance
may be, for exanple, but not Iimted to, an al kyl ating agent,
antinetabolite, 5anticancer antibiotic, nmetallic. conplex, plant alkanoids,
t opoi sonerase i nhibitor, mcrotubul ar poly rization inhibitor,

m cr ot ubul ar depol yneri zati on i nhi bitor, ﬁg?ecular target drug, and

hor nonal agent Exanples of the antitumor substance i ncl ude, but not

10limted to, Iatone cl arubj ci n_hydroch] ori Actipo inD
(referred to aI% %%ST%&?? %1n§1 A@?ub?éinRﬁyd?%%ﬁlﬁfl%énginag?rozole

e %@@LW@%@SE%;§%£»%%>bf
Capeci t abi ne, q%_ t{@ %gg %§gygn ro %Ecar hcgﬁn9$§gglg i splatin,

Cl adri bi ne, hanl tara Hazine unoru icin
hydrochl ori de éled 1100 8] 55 ASq %mggyﬁanaf Focgtpxcel) Doyi Hhyki dine,
Doxor ubi ci n hyoJBF -ﬁforlde %0 Teferred to also as Adrlanygln noci t abi ne,

Epi rubi Gsn hydrtQQMmIﬁkaufédi O 196 b= hyalr OChh Of hdlera 56 r apUsH & Ngo phes phat e
sodi um hydr ate, Etoposide, Exenestane, Fadrozole hydrochl oride hydrate,
Fl udar abi ne phosipltatesspdaioronrace Imo ot be) dehat is, 1 : 1, or n : m.
Here, m and n are an integer of 1 or more. For
example, the salt may consist of plural molecules of
the ionized compounds of formula (I) and one molecule

10 of an ionic substance. The salt may consist of one
molecule of the ionized compound of formula (I) and
plural molecules of the ionic substances.

When the.ionized compound of formula (I) has
negative charge, the ionic substance forming a pair

15 therewith may be a cation having positivé charge. The
cation may be a metal ion including monovalent metal
ions such as Na®™ and K' and a divalent metal ion such
as Ca2t. For example, the cation may be, but not
limited to, lithium, sodium, potassium, calcium,

20 magnesium, manganese, iron, zinc, copper, strontium,
leéd, silver, barium, aluminum, chromium, cobalt,
nickel, ammonium, monocalkylammonium, dialkylammonium,
trialkylammoniumu, tetraalkylammonium,
monohydroxyalkylammonium. dihydroxyalkylammonium,

25 trihydroxyalkylammonium, and tetrahydroxyalkylammonium,
and the like.

Further, the compound according to the present



25Gefitini b, Gentitabine hydrochloride, Goserelin acetate, Hydroxycarbam de
(refered to al so as Hydroxyurea), I|darubicin hydrochloride, |Ifosfam de, 14
I matinib mesylate, Irinotecan hydrochloride, Letrozole, Leuprorelin
acetate, Medroxyprogestrone acetate, Ml phal an, Mepitiostane,

Mer capt opuri ne hydrate, Methotrexate, M tonyC|n C, Mtotane, M toxantrone
5hydr ochl ori de, Nedapl ati n, Nel arabi ne, arzi nostatine, N nustine
hydrochl ori de, COctreoti de acetate, CkallpI% in, Paclitaxel, Pemetrexed

di sodium Pentostatin, Peplonycin sulfate, Plrarubicin Porfimer sodium

Pr ocar bazi ne hydrochlorlde ni nusti ne, 10Si zofiran, Spbuzpxane, Sorafenib

t osyl at e, TaIapbWY?%t%%ﬂlﬂﬁ¥ nf baPBbend; TﬁHﬁQl?eﬁo@P ?étés Fecel euki n,
Tegafur, Tenozol omi de, ,Thi ot epa, .  Topote ochlor ef d to al so
25 Nog! t ecan nytTBRRIST | HEsE < Tap BT Bhel APt F3t bO 1PE: R £ 18TH5A rox.

Vi nbl astine sulfate, Vincristine sul fate, Vindesine sulfate, V'norelbine

ditartrate, and Zinoptatin i mal aner . The active substance may be
any known substance phich s used for tfeating tunor. For exanple, it may
20be a thermal neutr pRs.g i ng substapce, and exanpl es
Xk
RS Y o/\/\& (1)
L Rs Re d;

5 wherein R, Rj7, Rp, R3, Rgq, and Rg are as defined
in formula (I), .
j is an integer of one or more, and
X is anzaéting group or a cationic group, and
k is an integer of one or more,
10 preferably at least one of R, Rj, Ry, R3, Ry, Rg,
and X being an acting group,
or pharméceutically acceptable salts thereof.
Here, the cationic group may be a cation having
positive charge. The cationic group may be a metal ion

15 including monovalent metal ions such as Nat and K' and
a divalent metal ion such as Ca2t. For example, the
cationic group may be, but not limifed to, lithium,
sodium, potassium, calcium, magnesium, manganese, iron,
zinc, copper, strontium, lead, silver, barium,

20 aluminum, chromium, cobalt, nickel, ammonium,
monoalkylammonium, dialkylaﬁmonium, trialkylammoniumu,
tetraalkylammonium, monohydroxyalkylammonium,
dihydroxyalkylammonium, trihydroxyalkylammonium, and
tetrahydroxyalkylammonium.

25 When X of formula (II) contains an acting group,



t her eof include conpounds conprising an el enent such as B and Gd. The
conpound according to the present invention may be pharmaceutically
acceptabl e salts of the-25conpound represented by formula (l1). Such salts
may be those obtained by binding an ionic group generated by ionization of
at teast one of the side residues 15 represented by R Rl, R2, R3, R4,
and/ or R5 of the compound of formula (I) d an ion which is capabl e of
binding to the ionic group through an ionit bond. Further, the ionized
conmpound of forrmula (I) may bind 5to the ionized substance with the ratio
of one nmolecule with respect to one nDIecule s, 1 : 1 or n_: m
Here, mand n are® ACTHERgerowr 4%, ﬁn?esnﬁb}aéxﬁﬁ%Fge gHRS5alree kg
consi st of plquénnnlgcyles of tPe i 0 |z§gicon98ungstg§ fg%gglghél) and one

nol ecul e 10 of fonic s%ance t may consi's one ol ecul e of
the ionized co S af
subst ances. ki en 1 %{€%%?zé%& @%g%§%§é§$ @Q# gg(t§ %gﬁnggg%?ve

charge, the ionh§r§g§§t§nggoggfgégg Bop@i r 15therewith may be a cation
havi ng positive charge.
5 The comoounds of formulae (I) and (II) and
pharmaceutically acceptable salts thereof can be
synthesized by utilizing a known reaction pathway.

Nonexclusive examples of the compound according to

the present invention are described below as compounds

10 of formulae (1)-(13).
I //\\V/ji\ oo
O
P—*<:::>//l\” %o OH )
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' o o) '
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“H %Q OH (2)
HO
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//\\V/JL\ oo .
0]
ococﬂH35
HO4 ococﬂH35



cation may be a netal ion including nmonoval ent netal ions such as Na+ and
K+ and a divalent netal ion such as Ca2+. For exanple, the cation nmay be,
but not . limted to, lithium sodium potassium calcium 20magnesi um
manganese, iron, zinc, copper, strontium |ead, silver, barium alunm num
chrom um cobalt, nickel, anmoni um nDnoaIkyIannDniun1 di al kyl anmoni um
trial kylamoni umu, tetraal kyl ammoni um hydr oxyal kyl ammoni um

di hydr oxyal Kyl ammoni um 25tr|hydroxyalkyla nium and

t et r ahydr oxyal kyl ammoni um and the |ike. Further, the conmpound according to
the present 16 invention may be a conplex. Such a conplex is a conpound
represented by the follow ng for a (1) S5wherein R, Rl, R2, R3, R4,
and Rs are as defined

SogNa
H
ococﬂH35 (s)
I |
SO;Na |
H?IO 0 ; o)

HO
o) OCOC 7Hss 6

% OCOC17H35 :

OCOCWH%
o
o |

1B : .
o\\v/gg\;v/,ococ1ﬂﬁ5
(9)

03Na

10

Y OH |
o\\v/;g\\v/,ococ-H- -
) 171135 (10)



in formula (1), j is an integer of one or nore, and X is an acting group or
a cationic group, and k is an integer of one or nore, 1Opreferably at | east
one of RL Rl, R2, R3, R4, Rs, and X being an acting group, or
pharmaceutically acceptable salts thereof. Here, the cationic group
may be a cation having positive charge. The cationic group may be a netal

i on 15i ncl udi ng nonoval ent netal ions suc s Na+ and K+ and a dival ent
metal ion such as Ca2+. For exanple, the cationic group may be, but not
limted to, Ilithium sodium potassium calcium nmagnesium manganese,
irton, zinc, copper, stro§feNam |ead, silver, barium 20al um num chrom um
cobal t, nickel, ammoni um| nonoal kyl amoni um di al kyl amroni um
trial kyl ammoni unu, t anmoni um nonohydr oxyal kyl anmoni um

di hydr oxyal kyl ammoni umo - xyalk $§nﬁg|un1 and
t et r ahydr oxyal kyl anmoni um 25 n X o’ la (11) contains an acting
(11)

gr oup, 17 _ 0.

M /\/U\ SosNa
N
o] H H

00\/\/000017H35 (12)

H
)\ E /\)'J\ SO:NE
o] u H
OH
0 \)\/
: 0 0COC7Has
5 (13)

The compound according to the present invention
exhibits a resident property for a long period in tumor
tissues in comparison with other tissues. Namely,
other tissues and tumor tissues greatly differ from

10 each other in the distribution concentration.
Therefore, administration of the compound according to
the present invention, that is, the compound of
formula (I), the pharmaceutically acceptable salts
thereof, or the compound of formula (II) to the subject

15 allows the compound of formula-(I) or formula (II) or
the salts reside therein. Thus, according to the
present invention, a method for allowing the compound
of formula (I), formula (II), or pharmaceutically
acceptable salts thereof reside in a tumor 1is also

20 provided.

As 1s described above, the extinction time of the



the acting group may be a simlar active substance to those defined in
formula (1), and in this case the active substance and gl ycolipid may bind
to each other through a coordi nate bond. 5The conpounds of formulae (1) and
(I'l) and pharmaceutically acceptable salts thereof can be synthesized by

utilizing a known reaction pat hway. Nonexcl usi ve exanpl es of the
conpound according to the present invention are described bel ow as
conmpounds 10of formulae (1)-(13). (12)20 0

compound according to the present invention in the
subject differs between a tumor tissue and other
tissues, and the compound resides for a longer period
in a tumor in comparison with other tissues. Namely,
5 the extinction time of the compound in a tumor is
longer than that in other tissues except a tumor.
Further, the compound containé an acting group in
the structure. Thus, the compound enables detection,
diagnosis, and treatment of tumor by taking advantage
10 of the effect exhibited by the tumor-resident property
and the acting group of the compound. In. other words/
the compound according to the present invention can be
utilized as diagnostic agent, therapeutic agent, and
contrast agent for tumor
15 When tumor is detected, a labeled substance may be
selected as the acting group. When the compound or the
salts exist in a higher concentration in a tumor than
in other tissues except a tumor after administration of
the compound or the pharmaceutically_acceptable salts
20 containing a labeled substance to a subject, it is
possible to detect the labeled substange and, based on
the detection results, presence or absence of tumor in
the subject and/or portion and tissues having tumor.
Similarly, when a labeled substance is selected as
25 the acting group, it is possible to diagnose presence
or absence of tumor in the subject and/or to diagnose

which tissue has tumor, based on detection results by



SBNa HN HOO OH k; OCOC17H35 The conpound according to the present
i nvention exhibits a resident property for a long period in tunor tissues
in conparison with other tissues. Nanely, other tissues and tunor tissues
greatly differ from 10each other in the distribution concentration.
Therefore, adm nistration of the conpound according to the present

i nvention, that is, the conpound of fornulg#( , the pharmaceutically
acceptabl e salts thereof, or the conpound for mul a (I'l) to the subject
15al |l ows the conpound of forrmula-(1) or formula (11) or the salts reside

t herein. Thus, accordlng to the gﬁesent invention, a nethod for all ow ng
the compound of 9% FR R0 (1he Iabedifd FWPFtanre phar FABebiMEal'§natlEpt abl e

salts thereof res'éghﬁélgEtp armégeg Sgagogéggﬁgable salts thereof

exist in a higher concentration in tumor than in other
tissues except a tumor, after administering the
5 compound or the salts containing the labeled substance.
The detection of the labeled substance may be
carried out by any known method in accordance with the
type of the labeled substance contained as an acting
group.

10 For example, when the labeled substance is a
radiocactive substance, the labeled substance may be
detected by a diagnostic imaging method such as PET and
SPECT and/or a detection method using a gamma probe.

In this case the compound according to the present

15 invention may be recognized as a radioactive diagnostic
agent.

When the labeled substance is a paramagnetic
material, the labeled substance may be detected by a
known method utilizing magnetic nuclear resonance such

20 as MRI. " In this case, the compéund according to the
present invention may be recognized as a nuclear
magnetic resonance diagnostic agent.

When the labeled substance is a radiopaque
substance, the labeled substance may be detected by

25 either known CT or X-ray photography. In thié case,
the compound according to the present invention may be

recognized as an X-ray contrast agent.



As is described above, the extinction tinme of the 20 conmpound according to
the present invention in the subject differs between a tunor tissue and

ot her tissues, and the conpound resides for a |onger period in a tunor in
conparison with other tissues. Nanmely, 5the extinction time of the conpound
in atunor is longer than that in other tissues except a tunor.

Furt her, the conpound contains an acting gﬁgup in the structure. Thus, the
conpound enabl es detection, diagnhosis, and treatnent of tunor by taking
advant age 10of the effect exhibited by the tunor-resident property and the

ti f th d. .| t d th d di to th
present i nvention call 66 GCFI 1388 58 GFAGHOBERC ‘gt PREFAFENic agent,
and contrast aggpém%ﬁE ty rlgggﬁgg ggﬁg aP% detecgedge%ec%bglgd subst ance
en é

may be selecte €’ acting group. oun dl f's exi st
in a higher CO“E&@&ﬁa%iQBréQcénEUHQ£eEB§Bn'HeQBBQr tkﬁsvﬁ§seé%§8t gpkunor

after administration of the conpound or the pharnaceutical [y accéptable
sal ts 20cont ai %&gpé‘uxlmé‘b&l:(ggr@&']@ét%Cghéop9e§é'§te§ﬁveht:lbﬁ E&Q?Sb@ eto

detect the | abel ed substance and, based on the. detection resu presence
or absence of tiwdsghhzédeasud] ectioasdéentpaiiynosand hgssdes having tunor.
Further, the detection may be carried out by a
Qoninvasi§e means, but not limited to the above-
mentioned detection means. Here, noninvasive means may
be those which can be carried out withoﬁt surgical

10 procedure to the subject. From the viewpoint of QOL of
the subject, it is desirable to detect a labeled
substance by such a noninvasive means.

Use of an antitumor substance as the active agent
enables treatment of tumor. Such a method may comprise

15 administrating the compound of formula (I) or (II) or
pharmaceutically acceptable salts thereof to a subject.
The compound according to -the preéent invention which
is used for such a method can be recognized as an
anticancer agent or an antitumor agent.

20 Further, also when the substance contained as the
acting group is a thermal neutron capturing substance,
treatment of tumor can be carried out. Such a method
may comprise administering the compound of formula (I)
or (II) or pharmaceuticélly acceptable salts thereof

25 ahd irradiating neutrons at the time when the compounds
or salts exist in a higher concentration in a tumor

than tissues except a tumor. The neutron irradiation



Simlarly, when a | abel ed substance is selected as 25 the acting group, it
i s possible to diagnose presence or absence of tunor in the subject and/or
to di agnose which tissue has tunor, based on detection results by 21
detecting the | abel ed substance at the tine when the conpound or
pharmaceutical acceptable salts thereof exist in a higher concentration in
tunor than in other tissues except a tunor,_after adm nistering the
conpound or the salts containing the | abel 28 subst ance. The detection
of the | abel ed substance nay be carried out by any known nethod in
accordance with the type of the | abel ed substance contajned as an acting
group. . : Fdﬁa%%%%pg%Frhﬁ PEhePY abRY e SUBsTaAR: i sT &S GBTBaEIFve

subst ance, the Iabelid subst ance may be det ect ed b% a _di agnosti,c i magi ng

met hod such as PET S EPECT- Ard?br° & det BEET bh°Pret Abd ust ng°8gaRfe probe.
Al / . . !
h this case th&&?@g@%@&gﬁ%ﬁ'@@ £0.4 &Pé&sgé‘ta'%rg@ékogr?'ggrgpga

recogni zed as a radio nosti1 c agent. n the

substance is a @@a?@egi@uﬂ@%egfgét {he Labgl ed substance nmay be detected
by a known netﬁgﬁguti I zi ng magnetic %uclea?gresonance such as MRI. In this

case, the conpound ackerdbngitoohbecpresentrba¥eaht oBndayrhaikecegni zed as
a nucl ear magnetic resonance di agnostic agent. When t he | abel ed

substance is a inathdpagien sabstadeenidheat abel efl shbstanseunay be det ect ed
by either known CT or X-ray photography. In this case, the conpound
according to theqresiend §avent ioreseayt benvecogon zeds ass ane Xk + Bgogontnast
agent. 22 When the | abel ed substance is a fluorescent pignent, the
| abel ed subst aridee naie bé et exd et B0 at kabany f | Gof et et leete@ti on net hod.
In this case, the conpound according to the present invention may be
5recogni zed as IFPHIWexceht &Y thc2agent oL FRF i P s t#ed detBRFi on nay

be Carrﬁ%d OUtg¥G§%ssionals, depending on the type of radiation

source, radiation method, radiation part, and radiation
time; the type of the compound, administration route,
and administration timing; type and severity degree éf
diseases to be treated; age, body weight, health

15 condition, and clinical record of the subject to be
radiated; and the like.

The term ‘subject’ used herein means humans;
animals other than humans, for example, mammals such
as, cats, dogs, horses, cattle, sheep, mice, rats, and

20 rabbits; reptiles; amphibians; fish; and birds.

As is described above, the compound according to
the present invention can be used as an active
ingredient such as a diagnostic agent, therapeutic
agent, and contrast agent. The compound can be

25 administered, for example, orally ahd parenterally.
Further, the compound can be combined with an

appropriate excipient, diluent, or the like which 1is



noni nvasi ve neans, but not limted to the above-nenti oned detection neans.
Her e, noni nvasive neans nay be those which can be carried out w thout
surgi cal 10procedure to the subject. Fromthe viewpoint of QOL of the
subject, it is desirable to detect a | abel ed substance by such a
noni nvasi ve mneans. Use of an antitunor substance as the active agent
enabl es treatnent of tunor. Such a nethodégﬁy conprise 15adm nistrating the
conmpound of forrmula (I) or (I1) or pharmaceutically acceptable salts
t hereof to a subject. The conpound according to the present invention which
is used for sucqla nethod.cag be recog i zed, as_an anticancer. agent or an
antitumor agenttP@FRRFTHerCa bl Y o? R %hégsh%s?%ﬁ%ﬁd%%ﬁ?aYh%% 8t he

acting group is a thermal, neutron_ capturin %éggt nce, treatment of tunor

can be carri ed B SUCH B Mt Hod fral Compri s i 8%t 7%¢% t he conpound
of formula (I) légﬂggﬁég%égﬁqgg%éégi§f¢ﬁy acceptabl e salts thereof 25and
e ti'ne ‘Wwhen .

irradiating nedt rons a e conpounds or salts exist in a

hi gher concentrati ongldns dUMDE §Ha0; L1 BSHRS SXCERL1& EYFDEraThe neutron
irradiation 23 can be carried out by any known neans. The conpound

accordi ng to theinpresaiiad enhenad) chut snasedifDiesued, asseidpd may be
recogni zed as a cancer treatnent agent or a tunor treatnent agent. 5The
condi tions of tdeeiafsrienentlionedd ) atidtgan forms, and specific
examples of thereof include tabiets, capsules; powders,
granuleé, solutions, suspending agents, syrups} and
elixirs.

10 For manufacture and formulation of the compound
into tablets, capsules, powders, granules, solutions,
suspending agents, and the like, the compoﬁnd may be
mixed to a binder, tablet disintegrant, lubricant
agent, and the like, and further, according to need,

15 mixed to diluents, buffers, wetting agents,

: preservafion agents, flavoring agents, and the like
with use of a known method. For example, the binder
includes crystalline cellulose, cellulose derivatives,
cornstarch, and gelatin. The tablet disintegrant

20 includes, for example, cornstarch, potato starch, and
carboxymethylcellulose sodium. The lubricant agent |
includes, for example, talc, and magnesium'stearate.
Conventionally-used additives such as lactose and
mannitol may be further used.

25 Further, the compound in the form of liquid or

minute powder may be filled in a non-pressurized

container such as an aerosol container and nebulizer



irradiation and adm nistration of the conpound according to the present
invention, as is well-known in the field of radiation therapy, can be
sel ected appropriately by healthcare professionals and ot her

10pr of essi onal s, depending on the type of radiation source, radiation
met hod, radiation part, and radiation tinme; the type of the conpound,

adm nistration route, and admnistration t ging; type and severity degree

of diseases to be treated; age, body meigh%, heal t h 15condition, and

clinical record of the subject to be radiated; and the |ike. The term

'subj ect' used herein neans humans; animals other_than_humans, for exanple,
Ler gond

manmal s such astO%RATEST dBhs? hdTSRYES R4t {F8UIdhaLp, SKia¢, OF at 8°°3h
20r abbi t's; reptééeg-ég pibi@g%& &%%Q;aaggo Rrgﬁxi iary éﬁeh% gﬁégrgged
( ot i ca

ode
above, the conpoun accord?ng € present invention € used as an

active ingredient, such. as,a diagnostic.agent s L het apeut te.ageph, o@ndn

contrast agent. e conpound tan be 25adm ni stered, for exanple, orally and

parenteral ly. Ryrther; éc%;@m?%rpoﬂ@}gafé‘ﬂtbe £Onbiped; Wi tBrap appropriate
excipient, diluent, or the like which is. 24 pharnmaceu |cafly accept abl e

in accordance Witdsdhei aekn du St$ath ofsrautrl b her eabrohBenehy, nekobpgna,
phar maceuti cal preparation.
and nitrogen may be used.

When a pharmaceutical preparation containing the
compound as an active ingredient is parenterally
administered, it may be giveh by, for example, rectal

10 administration, or injection.

When it is given by rectal administration, it may
be administered as a suppository. With respect to the
suppository, the pharmaceutically active éubstance can
be mixed to an excipient such as caéao butter, carbon

15 wax, and polyethyléne glycol which are melted at a body
temperaﬁure but are solidified at room temperature and
are formed by a known method, thereby making a
preparation.

Administration by injection may be conducted

20 through, for example, hypodermic, intradermal,
intravenous, or intramuscular injection. With respect
to these preparations for injection, the compound of
the present invention is dissolved, suspended, or
emulsified in an aqueous or non-aqueous solvent such as

25 plant oil, synthetic resin acid glyceride, higher fatty
acid esters, and propylene glycol, thereby makiﬁg a

preparation, if desired, together with a conventionally



Exanpl-es of dosage fornms suitable for oral 5adm nistration include, but not
limted to, solid, sem-solid, liquid, and gas fornms, and specific exanples
of thereof include tablets, capsules, powders, granules, solutions,
suspendi ng agents, syrups, and elixirs. 10For manufacture and fornul ation
of the conpound into tablets, capsules, powders, granules, solutions,
suspendi ng agents, and the |like, the conpoypnd may be m xed to a binder,
tabl et disintegrant, |ubricant agent, and ?ﬁe | i ke, and further, according
to need, 15m xed to diluents, buffers, wetting agents, preservation agents,

flavoring agents, and the like wth use o .known net hod. For exanple, the
nelo u%?@é?%ﬁ%thecéFF | BSe? §8ﬁPEFi§élagr?9§PgVes, co?ngParch

bi nder incl udes
and gelatin. The tabl et d%sinte rapnt 20i clgd§§ faorn xa g%.lcgggstarch,
Sodi Ut *ThB 1 uBricant “agent-

botato starch, SHUCEEIBhSbREY HSTRRFT uPBLES

i ncludes, for e e, I gpesi um stearate. Conventional | y-used
addi tives suchég Iabt%ég gﬁ%gﬁg%%?to "may be further used. 25Further, the

conpound in the formgf,Ligui doohaRENhe pewdslnABY RS hihhed i Rpa
non- pressuri zed contai ner such as an aerosol contai ner and nebulizer 25

toget her sm th gaseoust ointéguienai htspaayoen, sacsokdi pgiteipaed, toget her
with a known auxiliary agent such as a noistening agent, to adm nister it
in the form of saus@Eeatosoh, agentp prandhal 4rir, As phermacespiayll$pressuri zed
gas such as dichl orofl uoronet hane, propane,
acceptable solvent such as injectable sterilized water
and normal saline soclution may be used.
The compound according to the present invention

10 may be also combined with a pharmaceutically acceptable
compound having other activity, thereby making a
pharmaceutical preparation.

The pharmaceutical preparation according to the
present invention may be appropriately established and

15 adjusted according to the dosage form, administration
route, tumor type and location to be detected, and
degree and stage of diseases to be treated. For
example, the effective dose of the compound according
to the present invention may be, but not limited to,

20 from 0.01 to 1000 mg/kg body weight per day via oral
administration, from 0.01 to 500 mg/kg body weight per
day via injection, and from 0.01 to 500 mg/kg body
weight per day via.rectal administration.

The compound according to the present invention

25 ‘can be used for treating tumor. Examples of tumor

include, but not limited to: neurogenic tumor such as

cerebral tumorquamous cell carcinoma and adenocarcinoma



and nitrogen nmay be used. When a pharnmaceutical preparation containing the
conpound as an active ingredient is parenterally admnistered, it may be
given by, for exanple, rectal 10adm nistration, or injection. When it
is given by rectal admnistration, it nmay be adm nistered as a suppository.
Wth respect to the suppository, the. pharmaceutically active substance can
be m xed to an excipient such as cacao butter, carbon 15wax, and
pol yet hyl ene gl ycol which are nelted at a body tenperature but are
solidified at roomtenperature and are fornmed by a known net hod, thereby
maki ng a preparation. Adm nistration by injectjon nmay be conducte
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i ntranmuscul ar injection.. Wth respect to, the at i Lnj ection,
t he conpound of® Wﬁ??ﬁeﬁ&%ﬁo%%v%%ﬁ?%%’i%t%Tgégl€é§$g£03%§ﬁ§eégﬁg%g’

emul sified in r. = | ven 2 Qi |,
%ﬂg?. ef’c%ﬁ?ﬁﬁ?g g$§?§§t¥§a&tsngCQ§' 3Rhant ;e

synthetic resi id glyceride I . ~acid esters,” and propyl enq
gl ycol, therebu;gé@ﬁg Bi PELPAL 2L AN, pibsEEELT 89nct PO heFuM EAnder,

conventional ly
5 ovarian cancer, breast cancer, kidney cancer, bladder
cancer, and colon cancer; and melanoma, osteoma, soft
tissue tumor, and lymphoma,'leukehia, and myeloma: The
term “treatment” used herein refers to the réduction,
destruction, and/or inhibition of enhéncement of the
10 above-described tumor.

The pharmaceutical preparation according to the
present invention may contain, as an active ingredient,
an effective dose of at least one or more selected from
the group consisting of the compounds represented by

15 formula (I) and formula (II) and pharmaceutically
acceptable salts thereof. The pharmaceutical
preparation may contain plural kinds of different
compounds among the compounds according to the present
invention. In addition, the compound according to the

20 present invention may be combined with other
radiosensitizer, and antitumor agent, or other
substances having pharmacological activity and/or
pharmaceutical activity without affecting its activity.

The sulfoquionovosylacyl propanediol, an example-

25 of glycolipid portion contained in the compound
according to the present invéntion, may be hereinafter

referred to as “SQAP.” In a term “aSQAP Cp:g”, “o”



used additive such as a solubilizing agent, osnoregul atory agent,
emul si fying agent, stabilizing agent, and preservative. In order to nmake

t he conpound according to the 5present invention into a formsuch as

sol ution, suspension, syrup, and elixir, a pharnmaceutically acceptable

sol vent such as injectable sterilized water and normal saline solution may
be used. The conpound according to the pr § i nvention 10may be al so
conbined with a pharmaceutically acceptabﬁ% conmpound havi ng other activity,
t her eby nmaki ng a pharnaceutical preparation. The pharnaceuti cal

reparation accordi to the resent in ti b | atel
gstgbllshed and"%@%ﬂ? T2 Ac d?%?%@r;oggﬁ Iggsgggr?ﬁFﬁggég%{hﬁég épﬁon
route, tunor type and I t to, be det t f
di seases to bexfreéiedgpégrlggang OnelSt%ee % g% ?Qg @géﬁ 8?§e§c§%goand

according to t ,»nwgnﬁlgg NRYDE t409L1Ligihtgd tQ, wgofrom 0. 01
to 1000 ny/ kg. E§2 melg per day %la %raf gﬂn?n?stra?%on fron§0 01 to 500

my/ kg body wei giHe p&im degyf' vig dh) ectéony andifeemfrO1 84509~ myskanbody
wei ght per day via rectal administrati on. The conpound according to the
pr esent |5nvent|leﬁeizj:'elcacnftxe ssafbfOr treabragnyUppr foExanphpsepf “&o0RP
C18:0” represents an a anomer of sulfoquinovosylacyl
propanediol wherein the number of carbon atoms
contained in R7 of the compound is 18, and the number
of double bonds is 0.

10 Further, the sulfoquiononosylacylglycerol, an
example of glycolipid portion contained in the compound
according to the present invention, may be hereinafter
referred to as “SQOMG.” 1In a term “aSQMG Cr:s”, “o”
represents an a anomer, and “Cr:s” represents that the

15 number of carbon atoms contained in the Rj7 group of

W 44

SOMG is “r”, and the number of double bonds is “s”,

ANY 1’

r” is an integer of 1 or more, and “s” is an

AN

wherein
integer of 0 or more. Accordingly, for example, “aSQMG
- Cl8:0” represents an o anomer of
20 sulfoquinovosylacylglycerol wherein the number of
carbon atoms contained in Ry of the compound is 18, and
‘the number ef double bonds is 0.
EXAMPLES |
Example 1. Synthesis examples
25 : Synthesis Example 1
The steps for preparing the sulfopyranosyl

glycerol derivative according to the present invention



include, but not limted to: neurogenic tunor such as cerebral tunorquanous
cell carcinoma and adenocarci noma 27 such as head and neck cancer, skin
cancer, esophagus cancer, thyroid cancer, stonmach cancer, |ung cancer,

gel | bl adder dancer, biliary tract cancer, pancreas cancer, |iver cancer,
prostate cancer, uterus cancer, 5ovarian cancer, breast cancer, ki dney
cancer, bl adder cancer, and col on cancer;.and nel anona, osteonm, soft

ti ssue tunor, and |ynphoma, |eukem a, and el oma. The term "treatnent"”
used herein refers to the reduction, destruction, and/or inhibition of
enhancenent of the 10above-descr. r maceuti cal

b A Th h
preparation accot difyt ?%el%r%%%ﬁgoiﬁgga?$oﬁcﬂ%@ecgngggﬁ?gasaanagctive
i di ent, i d | .ected f th
o sup consi st g SR LHe onpoioi e r el PRt Sl ARSI B SRS LA o
(11) and phar mgeut| cal by, aneeD) arp%g %§' %g;%lafé&oéo Jheyphat preeyti cal

preparation may contain plural kin erent conpounds anong the
conpounds accorgidis ti tdhen present i nvention. In addition, the conpound
according to the 20present invention may be conbined with other

radi osensitizer, and antitunor agent, or other substances having

phar macol ogi cal activity and/or pharmaceutical activity wi thout affecting
its activity. The sul foqui onovosyl acyl propanediol, an exanple



250f gl ycolipid portion contained in the conpound according to the present

i nvention, may be hereinafter referred to as "SQAP." Ina term "aSQAP Cp: q"
"a" 28 represents an a anoner, and "Cp:q" represents that the nunber of
carbon atonms contained in the Rl group of SQAP is "p", and the nunber of
doubl e bonds is -"qgq", wherein "p" is an integer of 1 or nore, and "q" is an
5integer of O or nore. Accordingly, for e l e, "aSQAP 018: 0" represents
an a anoner of sul foqui novosyl acyl propanedi ol wherein the nunber of carbon
atons contained in RL of the compound is 18, and the nunber of doubl e bonds
is 0. 10Further, the sul foqui onovosyl acyl gl ycerol, an exanple of glycolipid
portion contained in the conmpound according to the present invention, nmay
be hereinafter referred to as "SOMG " In a term"aSQV; Cr:s", "a"
represents an a anoner, and "Cr:s" represents that the 15nunber of carbon
atons contained in the RL grouggof SQMGis "R", and the nunbeg of double
bonds is "s", wherein "r" is i nt eger of or nmore, and "s{lis an integer
of O or nore. Accordingly, for ‘exanple, "a 018: 0" reggesents ap a
anoner of 20sul foqui novosyl acyl gl ycerol wherein the nunbar of carpbn atons
contained in RL of the conpound is, 18, and the number of JTdoubl e bgéds is O.

EXAMPLES Exanple 1. Synthesis exagbles _ o
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The steps for preparing the sul fopyranosyl

25Synt hesi s Exanple 1
29 is described in

gl ycerol derivative according to the present invention
the follow ng schenme 1 taking, as an exanpl e,
a- sul foqui novosyl acyl grlycerol biotin derivative; which may be referred to
as biotinated aSQVG hereinafter. 30

31
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32 Each of the steps is described belowin detail.Route Al:

1-0-allyl-4, 6-0-benzyl i dene-a- Dgl ucopyr anosi de (1-2) The conpound (1-1)
(100 g, 555 mml) was suspended 5in allyl alcohol (500 nL), to which
trifluoromethanesul fonic acid (1.00 nL) was added at O0C, and the reaction
liquid was vigorously stirred at 80C for 48 hours. After the sufficient
progress of the reaction was confirnmed, trjethylamne (3 nL) was 10added to
stop the reaction, and the reaction |iqui s concentrated under reduced
pressure. Subsequently, the residue was suspended in anhydrous acetonitrile

(500 nm.), to which benzal dehyde di methyl acetal 2 , 1.5 equival ents
and p-toIuenesulfoni@a%Eiﬂfn%ﬁ%h?B?HFeX§5%§??ﬁlagéogﬁgogqﬁpvgggﬁﬁ 'mére)

ri ot hyl am ne (10 mLROUBS Bhach Po"Sesp End PaRer7an JSRE-ERE T eacti on
i quid was concentrated under reduced pressure. The residue was poured to
hexane (2000 ntﬁfE&%P wa %%&%583 %ﬁ), and the m xed |liquid was vigorously

stirred. The generat@gegﬁgﬁ%ghggt?1M@§ Q?bbe§Ee@S@ymREh§r@EEOBus?@ﬁd%Hnsed

with water and hexane. recipitate was crystallized from heated et hanol -
twice topbtaimtherijytl e compoupdoim?), i fotheifnr m of 25col orl ess needl e

crystals (34.5 g (112 mmol ), 20.2%yield). _

trifluoromethanesulfonic acid (1.00 mL) was added at
0°C, and the reaction liquid was vigorously stirred at
80°C for 48 hours. After the sufficient progress of
the reaction was confirmed, triethylamine (3 mL) was

10 added to stop the reaction, and the reaction liquid was
concentrated under reduced pressure. Subsequently, the
residue was suspended in anhydrous acetonitrile
(500 mL), to which benzaldehyde dimethyl acetal (127 g,
1.5 equivalents) and p-toluenesulfonic acid monohydrate

15 (5.28 g, 0.05 equivalent) were added. The reéction
liquid was stirred at 40°C for 4 hours, to which
triethylamine (10 mlL) was added to stop the reaction,
and the reaction liqﬁid was concentrated under reduced
pressure. The residue was poured to hexane (2000 mL)

20 and water-(SOO mL), and the mixed liquid was vigorously
stirred. The‘generated precipitate was collected by
filtration, and rinsed with water and hexane. The
precipitate was crystallized from heated ethanol'twice
to obtain the title compound (1-2) in the form of

25 colorless needle crystalé {34.5 g (112 mmol), 20.2%:
yield}.

LRMS 331 m/Z (M+Na)™t.



LRVS 331 mZ (M+Na)4". 33 Rout e Bl ;

1-0-allyl-2, 3-di - O benzyl-4, 6-0- benzylldene a- D- gl ucopyranosi de (1- 3)

To a solution of the conmpound (1-2) (30.0 g, 97.3 mmol ) in anhydrous

N, N- di et hyl f or mam de (DWMF, 5300 ni), added were benzyl brom de (41.6 g,
2.5 equi val ents) and sodi um hydroxide (11.7 g, 3.0 equivalents), and the
reaction liquid was vigorously stirred at om tenperature for 24 hours.
After the sufficient progress of the reactﬁgn was confirmed, the 10reaction
| iquid was poured to chilled water (900 m.), and extracted w th ethyl '
acetate (3 x 300 nl). The organi ers re.c i ned _and shed with
saturated saline (2 §oyps ﬁﬁ 1aPra §X o&ﬁuﬁrgﬁPFXQ q “Mered, and

concentrated u d dyced re, The 150 talTeg reS|due was
crystallized fr gi%%n%tﬁ ﬁo? PAPRECEBO8hTEI ATtRE title conpound (1-3)

in the form of color%gsg ?ﬁ?g£?°8r¥%t?h% gg gugb Ihg flbbr%t

concentrated, purifie chro togra hy hexane g?hyl

acetate, 15:1 9103 %&L fﬁy%ﬁ%&kaeg ﬁ%ta%@ea@,@@o%ameg tguebtain the
cormpound (1-3) (6.63 g [, 84 4@6y|e|d} LRVS 511

mZ (MrNa) -1-. 300 mL) f«&@@é&jwere benzyl bromide (41.6 g, 2.5
1-0-a|Iy1-2,3-di-C>benzy|-a-DgIucopyranoside (1-4)

equivalents) and sodium hydroxide (11.7 g, 3.0
equivalents), and the reaction liquid was vigorously
stirred at room temperature for .24 hours. After the
sufficient progress of the reaction was confirmed, the

10 reaction liquid was poured to chilled water (900 mL),
and extracted with ethyl acetate (3 x 300 mL). The
organic layers were combined and washed with saturated
saline (2 x 100 mL), dried with sodium sulfate,
filtered, and concentrated under reduced pressure. The

15 obtained residue was crystallized from heated ethanol
twice to obtain the title compound (1-3) in the form of
colorless needle crystals (33.5 g). The filtrate was
cencentrated/ purified with silica gel chromatography
(hexane-ethyl acetate, 15:1 - 10:1 - 8:1), crystallized

20 from heated ethanol to obtain the compdund (1-3)
(6.63 g) {40.1 g (82.1 mmol) in total, 84.4% yield}
LRMS 511 m/Z (M+Na)*

Route Cl; 1-0O-allyl-2,3-di-O-benzyl-a-D-

glucopyranoside (1-4)

25 The compound (1-3) (15.6 g, 32.0 mmol) was
dissolved in acetic acid (90 mL). Subsequently,

distilled water (50 mlL) was further added to the



25The conpound (1-3) (15.6 g, 32.0 mml) was dissolved in acetic acid (90
m.). Subsequently, distilled water (50 nL) was further added to the 34
solution, and the m xture was stirred for 1 hour under heating and refl ux.
After the sufficient progress of the reaction was confirned, the reaction
liquid cooled to at roomtenperature, and the solvent was renoved by '
S5evaporation. Distilled water (15 nL) was gpen added to the solution, and
further concentrated under reduced pressure four tinmes. The concentrate was
purified with silica gel flash chromatography (hexane-ethyl acetate, 4:1 ,

2:1, 1:1, 1:2) to obtain the title conmpound 10(1-4)_{12,1 30.2 nmol ),
94.5% vyield}. L EkﬁpTﬂ%P%Nﬂ )%;gture wasp%%{érfé Eér 1 hgug unéer |

ol ution of Cha CHhRI Y E 2 12, 15 iad0s o Nb y T A ahbgarSs. yr di ne

(120 i), added yerg pdolyepesuld onyin&h) ofhderdd-oiln 39q318MRbY188d 4-
di met hyl am nopyridine (369 ng, 3.0 mol ), and the reaction’liquid was

stirred at OC oy k6 hou Scerfd &It dhe, Sahdi €henio Dy OFF €38s OfehbBeBeBOt i ON
was confirmed 20the reaction liquid was then poured slowy into iced
5 evaporation. Distilled water (15 mlL) was then added to
the solution, and further concentrated under reduced
pressure four times. The concentrate was purified with
silica gel flash chromatography (hexane-ethyl acetate,
4:1 - 2:1 -5 1:1 - 1:2) to obtain fhe title compound
10 (1-4) {12.1 g (30.2 mmol), 94.5% yield}.
LRMS 423 m/Z (M+Na)™t.
Route D1 D;1-0-allyl-2,3,4-di-O-benzyl-6-0O-tosyl- "
a-D-glucopyrancside (1-5)
To a solution of the compound (1-4) (12.1 g,

15 30.2 mmol) in anhydrous pyridine (120 mL), added were
p-toluenesulfonyl chloride (7.5 g, 39.3 mmol) and 4-
dimethylaminopyridine (369 mg, 3.0 mmol), and the
reaction liquid was stirred at O°C for 16 hours. After
the sufficient progress of the reaction was confirmed

20 the reaction liquid was thén poured slowly into iced
water (100 mL), and the aqueous layers were extracted
with ethyl acetate (3 x 200 mL). The organic layers
were combined, washed with IN HCl solution until pH
becomes 4, washed with a saturated sodium hydrogen

25 carbonate solution (2 x 100 mL). and saturated saline

(2 x 100 mL), dried with sodium sulfate, filtered, and

concentrated under reduced pressure. The concentrate



water (100 nlL), and the aqueous | ayers were extracted with ethyl acetate (3
X 200 m.). The organic |ayers were conbi ned, washed with 1IN HCl sol ution
until pH beconmes 4, washed with a saturated sodi um hydrogen 25car bonat e
solution (2 x 100 nm.) and saturated saline (2 x 100 nlL), dried with sodium
sulfate, filtered, and concentrated under reduced pressure. The concentrate
35 was purified with silica gel flash chr t ography (hexane-ethyl acetate,
6:1, 4:12:1) to obtain the title conpoun 1-5). [15.3 g (27.6 nmmol),
91.4% vyield]. 5LRMS 577 m Z (MtNa) +. Rout e El; _
1-0-allyl-2,3-di-O benzyl-4-0: Lo
(carbobenzoxy-pﬂ%ﬁzﬁﬂﬁjg%?%-vbg9l§é&f§%l%%%p§%%ﬁ%sFaéoTiyggr%ﬁ%yconpound

1-5 15.3 g, 247 g b 2 37al api. . . 95 1),
L ochyL3: (3 ol KeTHYT SrW Hobr Byt 2t DGO i T Ae” nyd el or] e gal T

(EDA-FIC) (15 8 W, c8RpSuk@ol)-5pnd 4- dimethyl aninopyridine (6.7 g, 55.2
nmol ) were dissolved in the mxed sol ution of anhydrous dichl or onet hane

15(200 m.) and anhydyosiszpyrigdine R910)candsreaetgd.at roomtenperature
for 18 hours. After the sufficient progress of the reaction was confirned,
water (1G nL) was pouresl $ntomyhe(memeiton liquid to stop the
Route El; 1-0-allyl-2,3-di-O-benzyl-4-0-
(carbobenzoxy-f-alanyl)-6-0O-tosyl-a-D-glucopyranoside
(1-6)
The compound (1-5) (15.3 g, 27.6 mmol), N-
10 carbobenzoxy-f-alanine(12.32g, 55.2mmol), l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride salt
(EDCI*HCI) (15.8 mg, 82.8 mmol), and 4-
dimethylaminopyridine (6.7 g, 55.2 mmol) were dissoclved
in the mixed soluticn of anhydrous dichloromethane
15 (200 mL) and anhydrous pyridine (50 ij and reacted at
room temperature for 18 hours. After the sufficient
progress of the reaction was confirmed, water (10 mL)
- was poured into the reaction liquid to stop the
reaction, and the solution was concentrated under
20 reduced préssure. The obtained residﬁe was purified
with silica gel chromatography (hexane-ethyl acetate,
4:1 - 3:1 - 2:1 - 3:2) to obtain the title compound
(1-6) [17.1 g_(22.5 mmol), 81.5% yieild].
LRMS 782 m/z (M+Na)*.
25 Route F1l; 1-0O-allyl-2,3-di-O-benzyl-4-0-
(carbobenioxy—B—alanyl)-6—O-thioacetyl—a—D—

glucopyranoside (1-7)



reaction, and the solution was concentrated under 20reduced pressure. The
obt ai ned residue was purified wth silica gel chromatography (hexane-ethyl
acetate, 4:13:1, 2:1, 3:2) to obtain the title conmpound (1-6) [17.1 g
~(22.5 molj, 81.5%vyield]. LRVM5 782 nmlz (M-Na)4". 25Route FIl;
1-0-ally1l-2, 3-di - O benzyl- 4-0-

(car bobenzoxy- P-al anyl) - 6- 0-t hi oacetyl - a- ucopyranoside (1-7) 36 To a
solution of the conmpound (1-6) (17.1 g, 22.5 nmmol) in anhydrous

N, N-di net hyl foram de (300 nmL), added was potassiumthioacetate (5.1 g, 45.0

mmol ), and the nixtufe was f@%%éﬁ?gﬁttggcééﬁ$0§n9°?5§ﬁgAﬂﬁgt t

e
S5sufficient progress ?FthH2 wa irmed, 't reac igh liquid was

pouT 0 Lo E0118%, Y 00 )20 L RSELACCAS b ihc st 2 % 1
100 n), dried‘iﬁ&éhswgglﬁgtassium thioacetate (5.1 g, 45.0 mmol), and
the mixture was stirred at 90°C for 3 hours. After the
5 sufficient progress of the reaction was confirmed,‘the
reaction liquid was poured to chilled water (400 mL),
and extracted with ethyl acetate (3 x 150 mL). The
organic layers were combined and washed with
saturated saline (2 x 100 mL), dried with sodium
10 éulfate, filtered, and concentrated under reduced
pressure. The obtained residue was purified with
silica gel chromatography (hexane-ethyl acetate,
4:1 - 3:1 - 2:1 - 3:2) to obtain the title.compound'
(1-7) {14.2 g (20.3 mmol), 90.0% yield}.
15 LRMS 686 m/Z (M+Na)*.
Route G1l; 3-0-[2,3-di-O-benzyl-4-0-(carbobenzoxy-

B-alanyl)-6-thicacetyl-o-D-quinovopyranosyl]-glycerol

(1-8)
The compound (1-7) (14.2 g, 20.4 mmol) was
20 dissolved in t-butylalcohol : distilled water = 4 : 1-
solution (200 mL). To the solution, added were 0.04 M

osmium tetraoxidé—t—butyl alcohol (3 mL) and
trimethylamine'N—oxide (3.4 g, 30.5 mmol), stirred with
a stirrer at room temperature for 24 hours. After the

25 sufficient progress of the reaction was confirmed, 3 g
of actived charcoal was added and stirred for

30 minutes to adsorb the catalyst, and the catalyst was



10sul fate, filtered, and concentrated under reduced pressure. The obtai ned
residue was purified with silica gel chromatography (hexane-ethyl acetate,

4:13:1, 2:1, 3:2) to obtain the title conpound (1-7) (14.2 g (20.3 mmol),
90. 0% vyield). 15LRVS 686 mlZ (M+Na) - 4-. Route d

3-0-[2, 3-di - O benzyl- 4- 0- (car bobenzoxyP-al anyl) - 6-t hi oacet yl - a- D- qui novopyr
anosyl] -glycerol (1-8) The conpound (1-7) 4.2 g, 20.4 mmol) was

20di ssol ved in t-butylalcohol : distilled ter - 4 : 1 solution (200 ni).

To the solution, added were 0.04 M osm umtetraoxide-t-butyl alcohol (3 ni)
and trimethylami ne N mool ), stir stirrer at

roon1tenperatur%eT%Yegzéggﬁﬁgtl%?t§$9Fﬁ@t?%§uFFF8P8 tcﬁﬁgéﬁeég of the
jeaction vas cOplL1UBfs Fudal SFLLYEE-SnalCoRLobes  fRdeR g, o
poction 1117 ion ngtalcelite,n Sekvarmefuenel o iptbotibitinse,
acetate and collecting 1heregficDishiltREr¥BEST Distilled water

5 (200 mL) was added to the collected filtrate and
extracted with ethyl acetate (3 x 150 mL). The organic
layers were combined and washed with saturated saline
(2 x 100 mL), dried with sodium sulfate, filtered,
and concentrated under reduced pressure. The

10 obtained residue was purified with silica
gel chromatography {hexane-ethyl acetate,

2:1 - 1:1 - 2:3 -5 1:2 - 1:4 - 1:8) to obtain the title
compound (1-8) {13.2 g (18.9 mmol), 93.0% yield}.
LRMS 720 m/Z (M+Na)?

15 Route H1l; 3-0-[2,3-di-O-benzyl-4-0-(carbobenzoxy-
R-alanyl)-6-thiocacetyl-a-D-quinovopyranosyl]-1-0-
stearoyl-glycerol (1-9)

To a mixed solution of anhydrous dichloromethane

(200 mL) and anhydrous pyridine (50 mL) of the compound

20 (1-8) (13.1 g, 18.8 mmol), added were stearoylchloride
(8.5 g, 28.2 mmol), and the mixture was stirred at room
temperature for 2 hours. After the sufficient progress

of the reaction was confirmed, methanol (5 mL) was
added to-stop the reaction, and concentrated under

25 reduced pressure. The residue was suspended in a minor
amoﬁnt of ethyl acetate, poured to water (200 mL), and

extracted with ethyl acetate (3 x 100 mL). The organic



5(200 nm.) was added to the collected filtrate and extracted with ethyl
acetate (3 x 150 nmL). The organic | ayers were conbi ned and washed with
saturated saline (2 x 100 m.), dried with sodiumsulfate, filtered, and
concentrat ed under reduced pressure. The 10obt ai ned resi due was purified
with silica gel chromatography (hexane-ethyl acetate, 2:1 , 1:1 , 2:3 ,
1:21:4 , 1:8) to obtain the title conpound él 8) {13.2 g (18.9 mmol ), 93.0%
yield}. LRVMS 720 nl Z (l\/HrNa)+ 15Rout e H ;

3-0-[2, 3-di - O benzyl- 4- 0- (car bobenzoxy-

3-al anyl) - 6-t hi oacet yl - a- D- gui novopyr anosyl ]-1-0- stearoyl-glycerol (1-9)

To a ni xed soIu%@b%?%fW%ﬁ%y@?%%%“%@chW%?Bﬁ%t%hﬁ% t2bor At §daf@ ARRydr ous

CY car oyl chior | b2 (5. 506, 525! 2ARHEH )1 GRSt AL SELFeC st ot PPl at"Foom

tenperature for 2 hours After .the_ s ff| i ent progres f ction was
confirned, -.neth ?ﬂﬁe?%f 3dm%%d%ﬁde B° st%re?%e geac??%nogpg %%ncentrated

onder 51 i g g PELUE S TUTDETUEY LA By TSR BRTL oF
(3 x 100gm). Theo4@andi€nyl acetate, 6:1 — 4:1 - 2:1 —» 3:2 - 1:1) to
obtain the title compound (1-9) in the form of a
colorless oily substance (7.1 g (7.4 mmol), 39.4%
yield}.
LRMS 987 m/Z (M+Na)*t
10 Route Il; 3-0-[2,3-di-O-benzyl-4-0-(carbobenzoxy-
B-alanyl)-6-sulfo-a-D-quinovopyranosyl]-1-0-stearoyl-
glycerol (1-10)

To a solution of the compound (1-9) (7.1 g,

7.4 mmol) in acetic acid (160 g, 4 mol), added were

15 Oxone (18.1 g, 29.5 mmol) and potassium acetate
(4.0 g), and the mixture was vigorously stirred at room
temperature for 48 hours. After the sufficient

progress of the reaction was confirmed, the reaction
liquid was poured to a chilled 7.5 M sodium hydroxide
20 solution (500 mL), and extracted with ethyl acetate
(4 x 100 mL). The organic layers were combined, washed
with saturated sodium hydrogen carbonate solution
(2 x 100 mL) and saturated saline solution
(2 x 100 mL), dried with sodium sulfate, filtered,
25 and concentrated under reduced pressure. The
obtained residue was purified with silica

gel chromatography (chloroform-methanol,



38 | ayers were conbi ned, washed with saturated saline (2 x 100 nL), dried
w.th sodiumsulfate, filtered, and concentrated under reduced pressure. The
obt ai ned residue was purified with silica gel chromatography 5(hexane- et hyl
acetate, 6:1 - 4:12:13:2 - 1:1) to obtain the title conmpound (1-9) in the
formof a colorless oily substance {7.1 g (7.4 mmol), 39.4%yield}. LRVS
987 mZ (M+Na) +. 10Route Ii; 3-0-[2, 3-di - O benzyl-4-0-(carbobenzoxy-
3-a|anyl)-6-su|fo-u-D—quinovopyranosyl]-]:%ﬁstearoyl-glycerol (1-10)

To a solution of the conpound (1-9) (7. 1 g, 7 4 mml) .in acetic acid (160
g, 4 nol), added were 150xone 418 lg ; and pot assjum acet ate
(4.0 g), and thPdkture was v %o]‘ othjr@ %tTrt%dl tt?o%ﬁ*f%b?rp%}i‘%tﬁt’% for 48
hours. After the sufficie ress o the eact i s confirned, the
reaction |iqui &%‘”ﬁb‘%r%ﬁ't@ AR %oﬂ?ﬁ%ﬂﬂﬁ? 0%74%€ 20sol uti on

(500-nL), and extract ec ed %1 g% gge}uﬁéf (473< Z’LDO The organic | ayers
sat

wer e conbi ned, vvasﬁ'n m hydrog car Eonate solution (2

x 100 nlL) and satur I@tﬁ] nrgzgo MtN (2 x 100 nL), dried with
sodi um sul f at e, flltaﬁéresd %%anél concen rat ed under reduced pressure. The

5 Route J1;
3-0-[4-0-(B-alanyl)-6-sulfo-a-D-quinovopyranosyl]-
1—O—stearoyl—glycerol (1-11)
To a solution of the compound (1-10) (490 mg,
494 pmol) in methanol (20 mL) and acetic acid (0.6 mL),
10 added was 10% palladium-activated carbon (300 mg), and
the mixture was stirred at room temperature for
48 hours in a hydrogen gas atmosphere. After the
sufficient progress of the reaction was confirmed,
palladium-activated carbon-was filtrated off, and the
15 filtrate was concentrated under reduced pressure. The
obtained residue was purified with silica gel
chromatography (chloroform—methanol—distilled water,
100:25:3 = 65:25t4 - 65:35:5 - 65:45:6) to obtain the
title compound (1-11) {221 mg (327 umol), 66.1% yield}.
20 LRMS 654 m/Z (M-Na)~
| Route K1l; 3-0-{4-0-(biotinyl-B-alanyl)-6-sulfo-a-
D-quinovopyranosyl]-1-0-stearoyl-glycerol (1-12)
Thé'compound (1-11) (273.2 mg, 403 pumol) was
dissclved in a mixture solution of anhydrous N,N-
25 dimethylformamide (20 mL) and triethylamine (1 mL), and
biotion-p-nitrophenylester (162 mg, 443 pmol) was added

and reacted at room temperature for 24 hours while



obt ai ned residue was purified with silica gel chromatography

(chl orof orm nethanol, 39 100:1-. 50:1 . 20:1 . 15:1 . 12:1) to obtain the
title conpound (1-10) in the formof a colorless waxy substance {5.2 g
(5.24 mol ), 71.2%yield}. LRVB 968 mZ (M Na)-. SRoute J1
3-0-[4-0-(3-al anyl) - 6-sul f o- a- D- qui novopyranosyl ] - 1-0-stearoyl-glycerol
(1-11) To a solution of the conmpound (1-10). (490 ng, 494 pnol) in nethanol
(20 nmL) and acetic acid (0.6 nL), 10added s 10% pal | adi um acti vat ed
carbon (300 ny), and the m xture was stirred at roomtenperature for 48

hours in a hydrogen gas at nosphere. After e sufficient progress of the
reaction masycdﬁ$}¥ﬁg%? %bﬁ@a%i%ﬁ%ﬁﬁ?fvat%gp%ﬁrg%ﬂlﬁggngE?Pgtgﬁogf??sand
the 15filtrate s, concentr at ed d d d h i.ned
e hon e TR PR HOCeE, LERUERS PESEML Can e ORARL®

65451 6) 10, ot n (HEET 1167 Copoun (1o 1177 (31 Fy (327 Bl 66

65:45:6) to obtain e conpound 66. 1%
yield}. concentrated under reduced pressure while azeotropy.
5 The obtained residue was.purified with silica gel

chromatography (chloroform-methanol-distilled water,
40:10:1.2 - 70:30:2.6 - 30:10:1.5 —» 65:25:4) to obtain
the title compound (1-12) {320.8 mg (355 pmol), 88.0%
yield}.
10 LRMS 880 m/Z (M-Na) ™.
Synthesis Example 2
A proceés for producing the sulfopyranosylacyl
propanediol derivative according to an embodiment of
the present invention is illustrated in the following
15 scheme 2, giving an.a—sulfoquinovosylacyl propanediol
biotin derivati?e, which may be referred to as

biotinated aSQAP hereinafter, as an example thereof:



20LRMS 654 mMZ (M Na)-. Rout e Kl ;
3-0-[4-0-(biotinyl-3-al anyl) - 6-sul f o-aD- qui novopyr anosyl] - 1-0-stearoyl -glyc
erol (1-12) The conmpound (1-11) (273.2 ng, 403 pnol) was dissolved in a

m xture solution of anhydrous N, N- 25 dinethylformani de (20 nL) and
triethylamne (1 nlL), and biotion-p-nitrophenylester (162 ng, 443 pnol) was
added and reacted at roomtenperature for 24 hours while 40 stirring with
a stirrer. After the sufficient progress of  the reaction was confirned,

t ol uene and net hanol were added and the solvent was distilled away and
concentrated under reduced pressure while azeotropy. 5The obtai ned residue
was purified with silica gel chromatography (chloroform nmethanol -distilled
wat er, 40:10:1.270:30:2.6 - 30:10:1.565:25:4) to obtain the title conpound
(1-12) {320.8 ng (355 pnol), 88.0%yield}. 10LRVS 880 nml Z (M Na)-.

Synt hesi s Exanple 2 A @ ocess for produdi ng the sul fopy anosyl acyl _
propanedi ol derivative accaiydi ng to an enbodnent of the prgdent invention
is illustrated in the foll d&i|ng O ' L
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15scheme 2, giving an a-sul foqui novosyl acyl propanedi ol biotin derivative,
which may be referred to as biotinated aSQAP hereinafter, as an exanple
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The following will describe a synthesis example
through individual steps in detail:
<Synthesis Example>
Route A2; 1-0-allyl-4,6-0O-benzylidene-a-D-
5 glucopyranoside (2-2):
Trifluoromethanesulfonic acid (1.00 mL) was added
to a ligquid suspension of D-glucose (2-1) (100 g,
555 mmol) in allyl alcohol (500 mL) at 0°C, and the
reaction liquid was vigorously stirred at 80°C.for
10 48 hours. After the sufficient progress of the
reaction was confirmed, thereto was added triethylamine
(3 mL) to terminate the reaction. The resultant was
concentrated under reduced pressure. Next, the residue
was suspended in anhydrous acetonitrile . (500 mL), and
15 thereto were.added benzaldehydedimethylacetal (127 g,
1.5 equivalent) and p-toluenesulfonic acid mondhydrate
(5.28 g, 0.05 equivalent). The reaction liquid was
stirred at 40°C for 4 hours, and then thereto was added
triethylamine (10 mL) to terminate the reaction. The
20 resultant was concentrated under reduced pressure. The
residue was poured into hexane (200 mL) and water
(500 mL), and then the mixed solution was vigorously
stirred. The resultant precipitate was filtrated, and
rinsed with water and hexane. The precipitate was
25 crystallized two times from-heated ethanol to yield the
title compognd (2-2) as colorless needle crystals’

{34.5 g (112 mmol), 20.2% yield}. [«]Z3p +97.5° (c1.00



43 The followng will describe a synthesis exanple through individual
steps in detail: <Synthesis Exanple> Rout e AZ;

1-0-al lyl-4, 6-0-benzyli dene-a- D5gl ucopyr anosi de (2-2):
Trifluoronethanesul fonic acid (1.00 nL) was added to a |iquid suspension of
D-glucose (2-1) (100-g, 555 mml) in ally' alcohol (500 nL) at OC, and the
reaction liquid was vigorously stirred at ﬁ?c for 1048 hours. After the
sufficient progress of the reaction was confirnmed, thereto was added
triethylamne (3 nL) to termnate the reaction. The resultant was

concentrated un red press Next e res e.was. suspended in
anhydrous aceto qu eq®§%6IHE§ y%ﬁd %STh%?L?O ﬂBriggaaﬁﬁ
benzaldehydedlnethyl e (RY; n ng-p-tol yene fonic .
aci d nonohydrate (5 ﬁﬁﬁ %ég%galvaﬁ% ?f %hz %%agtggn %(qgﬁd a%g étlrred

at 40C for 4 hoprs,_ ﬁ”?ztﬂg“ iherete was addeditn] ethy! antnea(19q1) to

term nate the reaction 20r esu tant was concehtrated under reduced

pressure. The resiglues wasypouied intos h?§anﬁ{,(2}_9}QCm2r @nglewaa r 14500 n),
and then the mixed sol ution was V|gorously stirred he resul tant

precipitate wass4i113atedsmnd Hianseds we b h(aat er 1tmpdshexane. 1 The,
preC|p|tate was
1.28Hz, H3b), 4.88 (d, 1H, J=3.86Hz, H1’'), 4.25-4.18
(m, 2H, Hla & H6’a), 4.07 (ddt, 1H, J=13.0, 6.10,
1.36Hz, Hlb), 3.85 (t, .1H, J=9.38Hz, H3’'), 3.81-3.71
(m, 2H, H5’" & H6'b), 3.52 (dd, 1H, J=9.38, 3.86Hz,
10 H2’), 3.45 (t, 1H, J=9.24Hz, H4')
13¢c NMR (1odMHz, CD30D); & 139.1 (Ar-ipso), 135.4
(C2), 129.9 (Ar), 129.0 (Ar), 127.5 (Ar), 117.8 (C3),
103.0 (PhCH), 100.0 (Cl’), 82.9 (C4’), 74.0 (C2'), 72.0
(C3"), 69.9 (C6"), 69.7 (Cl), 64.1 (C5).
15 Route B2; 1-0-allyl-2,3-di-O-benzyl-4,6-0-
benzylidene-a-D-glucopyranoside (2-3):
To a solution of the compound (2—2) (30.0 g,
97.3 mmol) in anhydrous N,N—dimethylformémide (DMF,
300 mL) were added benzylbromide (41.6 g, 2.5
20 equivalent) and sodium hydroxide (11.7 g, 3.0
equivalent), and the reaction solution was vigorously
stirred at room temperature for 24 hours. After the
suffiqient progress of the reaction was confirmed, the
reaction solution was poured into cold water (900 mL),
25 and the resultant was extracted with ethyi acetate

(3 x 300 mL). The organic layers were combined with

each other, and the combination was washed with



25crystallized two tinmes from heated ethanol to yield the title conpound
(2-2) as colorless needle crystals* (34.5 g (112 nmmol ), 20.2%yvyield).[a] 23D
+97.5 (c1.00 44 CH3OH), LRVMS nfz 331 [M+ Na], np 139-141C I H NMR
(400MHz, CD30D); 6 7.51-7.47 (m 2H, ArH), 7.37-7.32 (m 3H, ArH), 5.99
(dddd, 1H, J=17.2, 10.5, 6.08, 5.32Hz, H2), 5.56 (s, 1H, PhCH), 5.36 (dq,
1H, 5J=17.3, 1.68Hz, H3a), 5.20 (ddt, 1H, ,)=10.4, 1.80, 1.28Hz, H3b), 4.88
(d, 1H, J=3.86Hz, H1l'), 4.25-4.18 (m 2H, a & H6'a), 4.07 (ddt, 1H,
J=13.0, 6.10, 1.36Hz, Hb), 3.85 (t, 1H, J=9.38Hz, H3"), 3.81-3.71 (m 2H,

T .3 g (B ORS8Ok A0 ) (L, 278

20 8 A O P A C R o p

15Rout e BZ; %ﬁ%éé’&rg 3-fli qg&ﬁ‘f‘é’z}né 6201480 was crystalllzed

benzylldene a- ucopyr anosi de( 2
two times from heated ethanol to yield the title

5 compound (2-3) as a colorless needle crystal (33.5 g).
The filtrate was concentrated, purified by silica gel
chromatography (hexane/ethyl acetate, 15:1-10:1-8:1),
and then crystallized.from heated ethanol to yield the
same compound (2-3) (6.63 g) {total amount: 40.1 g

10 (82.1 mmol), 84.4% yield}. [a]26p ~1.46°(cl.03 CHClgy),
LRMS m/z 511 [M + Nal*, mp 86-87°C
1H NMR (400MHz, CDCl3); & 7.50-7.47 (m, 2H, ArH),
7.40-7.24 (m, 13H, ArH), 5.94 (dddd, 1H, J=17.0, 10.4,
6.70, 5.24Hz, H2), 5.56 (s, 1H, PhCH), 5.33 (dg, 1H,
‘15 J=17.2, 1.56Hz, H3a), 5.24 (ddt, 1H, J=10.3, 1.56,
1.12Hz, H3b), 4.92 (d, 1H, J=11.2Hz, ArCHp), 4.84 (d,
1H, J=11.2Hz, ArCHp), 4.83 (d, 1H, J=12.1Hz, ArCHZ),
4.80 (d, 1H, J=3.76Hz, H1’), 4.68 (d, 1H, J=12.1Hz,
ArCHp), 4.26 (dd, 1H, J=10.2, 4.84Hz, H6’a); 4.18 (ddt,
20 1H, J=12.9, 5.18, 1.40Hz, Hla), 4.79 (t, 1lH, J=9.30Hz,
 H3’), 4.03 (ddt, 1H, J=12.9, 6.69, 1.20Hz, Hlb), 3.89
(dt, 1H, J=9.96, 4.80Hz, H5’), 3.70 (t, 1H, J=10.3Hz,
H6’b), 3.61 (t, 1H, J=9.44Hz, H4'), 3.57 (dd, 1H,
J=8.72, 3.80Hz, HZ’)
25 13c NMR (100MHz, CDCl3z); & 138.7 (Ar-ipso), 138.1
(Ar-ipso), 137.3 (Ar-ipso), 133.5 (C2), 128ﬁ9—127.5 (m,

Ar), 126.0 (Ar), 118.4 (C3), 101.2 (PhCH), 96.7 (Cl'),



To a solution of the conpound(2-2)(30.0 g, 97.3 mml )i n anhydrous

N, N- di net hyl f or mam de(DMF, 300 ni)were added benzyl brom de(41.6 g,2.5

equi val ent) and sodi um hydroxi de(11.7 g, 3.0 equivalent),and the reaction
solution was vigorously stirred at roomtenperature for 24 hours. After
the sufficient progress of the reaction was confirned, the reaction
solution was poured into cold water (900 qb%, 25and the resultant was
extracted with ethyl acetate (3 x 300 nlL). The organic | ayers were conbi ned
wi th each other, and the conbination was washed with 45 saturated saline

Under T educel presbules e’ Pebul tant: r 881 Budthel” crystal i Saa) tud r Pres
needl o crystal (aat by 6Td F7Fi o a5ds EonCoRtr &t &> par fied by silica
gel chromatography (hgyapetethyloageiate, 315:1,100158,3)1-an8-t hen
crystallized fromheated ethanol to yield fhe sane compound (2-3) (6.63 g)
{total amount: 40;do@yranocside (2-4):
5 The compound (2-3) (20.0 g, 40.9 mmol) was added
to a mixed solution of anhydrous dichloromethane
(100 mL) and anhydrous diethyl ether (100 mL) wherein
lithium aluminum hydride (2.02 g, 1.3 equivalent) was
suspended. Next, to the reaction solution was added
10 200 mL of a solution of aluminum chloride (7.09 g, 1.03
equivalent) in anhydrous diethyl ether, and then the
solution was stirred for 4 hours while heated and
refluxed. After the sufficient progress of the
reaction was confirmed, water (10 mL) was slowly added
15 thereto, dropwise. After one night, the-precipitété
was filtrated, and rinsed with diethyl ether. The
filtrate was washed with water (2 x 100 mL), and then
the water layers were combined with each other. The
combination was extracted with diethyl ether
20 (2 x 100 mL). The organic layers were combined with
each other, and the combination was washed with
saturated saline (2 x 200 mL), dried over sodium
- sulfate, filtrated, and concentrated under reduced
ﬁressure. The resultant residue was purified by silica
25 gel chromatography (hexane/ethyl acetate,
5:1-4:1-3:1-2:1) to yield the title compound (2-4) as a

colorless oily substance {18.1 g (36.9 mmol), 90.2%



10(82.1 mml ), 84.4%vyield}.[a]260 - 1.46(cl.03 CHCL3), LRVB miz 511 EM +
Na] +, np 86-87C IH NVR (400MHz, CDC13); 6 7.50-7.47 (m 2H, ArH),
7.40-7.24 (m 13H, ArH), 5.94 (dddd, 1H, J=17.0, 10.4, 6.70, 5.24Hz, H2),
5.56 (s, 1H, PhCH), 5.33 (dg, 1H, 15J=17.2, 1.56Hz, H3a), 5.24 (ddt, 1H,
J=10.3, 1.56, 1.12Hz, H3b), 4.92 (d, 1H, J=11.2Hz, ArCH2), 4.84 (d, 1H,
J=11.2Hz, ArCH2), 4.83 (d, 1H, J=12.1Hz, ALCH2), 4.80 (d, 1H, J=3.76Hz,
HL'), 4.68 (d, 1H J=12.1Hz, ArCH2), 4.26 (dd, 1H, J=10.2, 4.84Hz, H6' a),
4.18 (ddt, 201H, J=12.9, 5.18, 1.40Hz, Ha), 4.79 (t, 1H, J=9.30Hz, H3').

403 (ddt, 1H 9ol 6. 68251, H b, »3. 89(dt, J=9. 96, -4. 80Hz,
FE'),(3.70 (t E3%10 éﬁg ﬁ62g$to é?l(?? ?Eﬁiﬁig.%gbé,mzﬁ'$?33.57 (dd,
1M, J=8. 72, 3.8 £2)) 2513C MR (100MHz, CDC13); 6 138 7 (Ar-ipso),
138.1 (Ar-ipso),. 1§7 (Ar-ipso), 133.5 (02), 128.9-127.5 (m Ar), 126.0

(Ar), 118.4 (C3), 101y ZNMEhgwbomﬁé 7cpeh’ z 546 @2 %, @@3 h Z%Hl he)),,
78.6 (04'), 75.3 (ArCH2) 6 (ArcH2), 6 62.5 (é 5).

Route 02; 1-0-ably22(3ddd}rinO bemzyl; aiﬁmhpcepysan@szdsz(Zﬂé), Ihel
conmpound (2-3) (20.0 g, 40.9 mmol) was added to 'a m xed sol ution of
anhydr ouss di chl ott@ethang&=17.2, 1.52Hz, H3a), 5.22 (ddt, 1H, J=10.3,
| 1.46, 1.10Hz, H3b), 5.00 (d, 1H, J=10.9Hz, ArCHp), 4.89
(d, 1H, J=11.0Hz, ArCH»p), 4.84 (d, 1H, J=10.9Hz,
ArCHp), 4.77 (d, 1H, J=12.0Hz, ArCHp), 4.77 (d, 1H,
J=3.60Hz, H1’), 4.65 (d, 1H, J=12.1Hz, ArCH»), 4.64 (d,
10 1H, --J=11:0Hz, ArCHp), 4.14 (ddt, 1H, J=12.9, 5.22,
1.34Hz, Hla), 4.04 (t, 1H, J=9.36Hz, H3"), 3.99 (ddt,
1H, J=12.9, 6.64, 1.08Hz, Hlb), 3.79-3.66 (m, 3H, |
H5’ & H6’a & H6'b), 3.54 (t, 1H, J=9.28Hz, H4’), 3.51
(dd, 1H,‘J=9.60, 3.64Hz, H2'), 1.69 (t, 1H, J=12.0Hz,
15 6’ —OH)
13c NMR (100MHz, CDCl3); & 138.7l(Ar—ipso), 138.1
(Ar—ipsb), 138.1 (Ar-ipso), 133.6 (C2), 128.4~127.6 (m,
Ar), 118.3 (C3), 95.6 (C1i'), 81.9 (C3"), 79.9 (C2"),
77.3 (C4’), 75.7 (ArCHp), 75.0 (ArCHp), 73.2 (ArCHp),
20 70.8 (C5"), 68.2 (Cl), 61.7 (Co6’).
Route DZ; 1-0-ally-2,3,4-tri-O-benzyl-6-O-tosyl-a-
D-glucopyranoside (2-5):
To a solution of the compound (2-4) (25.1 g,
51.2 mmol) in ahhydrous pyridine (250 mL) were added p-
- 25 © toluenesulfonyl chloride (14.6 g, 1.5 equivalent) and
4-dimethylaminopyridine (626 mg, 0.1 equivalent), and

the reaction solution was stirred at room temperature



(100 nL) and anhydrous diethyl ether (100 nmL) wherein lithiumalum num
hydride (2.02 g, 1.3 equivalent) was suspended. Next, to the reaction

sol uti on was added 10200 niL of a solution of alum numchloride (7.09 g,

1. 03 equival ent) in anhydrous diethyl ether, and then the solution was
stirred for 4 hours while heated and refluxed. After the sufficient
progress of the reaction was confirned, (10 n.) was slowy added

15t hereto, dropw se. After one night, t he %§e0|pitate was filtrated, and
rinsed with diethyl ether. The filtrate was washed with water (2 x 100 nl),
and then the wa er Lg yers were % onbi ned mnt? each other. The nBination
was extracted ePRYFSet hBFE2H(2N% 286 ﬁf}en?h8r8968ﬁFc ay8fs were

conbi ned with each ot her saturated

S hec e 2oorﬁ§tla?.zaso%??§5fa?§b | D3LRpnpasSaRRRc LD SRt uLe
e el onee L ENGElCPIRES L THE T oR L POLCEEGhIUE1NR oBULE, o0 BY

silica 25gel chrona ograp exane aceta

yield the title 898@99?9té3 éﬁd@§ 9e8§hea|§§ésghkg supstanee g%éugtgo@SG 0
mol ), 90.2% 47 yield).nR21l) +4 , LRV6 mz 513
5 ethyl acetate was used to suspend the residue, and the
- suspended residue was poured into 0.5 M hydrochloric
acid (200 mL). The resultant was extracted with ethyl
acetate (3 x 200 mL). The organic layers were combined
with each other, and the combination was washed with an
10 aqueous saturated sodium hydrogen carbonate solution
(2 x 100 mL) and saturated saline (2 x 100 mL), dried
over sodium sulfate, filtrated and then concentrated
under reduced pressure. The resultant residue was
crystallized two times from heated ethanol to yield the
15 title compound.(2—5) as a colorless needle crystal
(25.0 g). The filtrate was concentrated and purified
by silica gel chromatography (hexane/ethyl acetate,
5:1-4:1-3:1) to yield the same compound (2-5) (4.00 g)
{total amount: 29.0 g (45.0 mmol), 87.9% yield}.
20 [a]25p +32.1°(cl.02 CHCl3), LRMS m/z 667 [M+Nal*, mp
86-87°C
1H NMR (400MHz, CDClz); & 7.76 (ddd, 2H, J=8.32,
1.96, 1.76Hz, ArH), 7.35-7.26 (m, 15H, ArH), 7.17-7.12
(m, 2H, ArH), 5.88 (dddd, 1H, J=17.2, 10.3, 6.62,
25 5.24Hz, H2), 5.28 (dgq, 1H, J=17.2, 1.56Hz, H3a), 5.20
(ddt, 1H, J=10.3, 1.60, 1.12Hz, H3b), 4.99 (d, 1H,

J=10.9Hz, ArCHp), 4.82 (d, 1H, J=10.6Hz, ArCHp), 4.78



| H NMR (400MHz, CDC13); 5 7.37-7.26 (m 15H, ArH), 5.92 (dddd, 1H, J=17.1,
10.4, 6.66, 5.24Hz, H2), 5.31 5(dg, 1H, J=17.2, 1.52Hz, H3a), 5.22 (ddt,
1H, J=10.3, 1.46, 1.10Hz, H3b), 5.00 (d, 1H, J=10.9Hz, ArCH2), 4.89 (d,"
1H, J=11.0Hz, ArCH2), 4.84 (d, 1H, J=10.9Hz, ArCH2), 4.77 (d, 1H, J=12.0Hz,
ArCH2), 4.77 (d, 1H J=3.60Hz, HL'), 4. 65 (d, 1H, J=12.1Hz, ArCH2), 4.64

(d, 101H, J=11.0Hz, ArCH2), 4.14 (ddt,

12.9, 5.22, 1.34Hz, H a),

J=
(t, 1H, J=9.36Hz, H3'), 3.99 (ddt, 1H, J 14299 6.64, 1.08Hz, HIb)

3.79-3.66 (m 3H, H5' & H6'a & H6' b), 354(t 1H, J=9.28Hz, H4'), 3.51

(dd, 1H, J=9.60, 3.64Hz, H2'). 1.69 OHz, 156

130 NVR (108g/|;z(6 cdéhrs)J B0 18z 7 hugh 2>prs ‘3 7%3851 J(_I‘?zs« ‘Fp]s%)lg-%GS 1
4- 27 03) 81.9

(C3'), 79.9 (oé*rC(HCZ’) fl(zg%t ‘31 7(%?% 3 EA% ?d73£'§ (Ar CH2),

(Ar-ipso)
2070.8 (05")
1-0-ally-2,

(06 ) Rou_e 2
4 tr| -é%enzy%%zo t%s4% gﬂi g][%co%ylr an%Hs? de ]E B': T 22

4. 04

sol ution of the rrplqyndJigog? (@52@{?%0 (?Jg ) Mplgi @nhylgfowl@ygl di ne

(250 nL) were a ed p-- 25t

‘uenes chl oride

equi val ent) ang 4-djretkyd s nopyr i cidee, (ﬁ26 ri2 091 eopd val endz, and the
reaction solution was stirred at roomtenperature '

10

15

20

25

Hla), 3.98 (t, 1H, J=9.24Hz, H3’), 3.93 (ddt, 1H,
J=12.9, 6.64, 1.16Hz, Hlb), 3.81 (ddd, 1H, J=10.1,
4.12, 2.04Hz, H5"), 3.48 (dd, 1H, J=9.62, 3.58Hz, H2Z'),
3.45 (dd, 1H, J=10.0, 8.90Hz, H4’), 2.39 (s, 3H, Ts-Me)

13c NMR (100MHz, CDCl3); & 144.8 (Ar-ipso), 138.5
(Ar-ipso), 137.9 (Ar-ipso), 137.7 (Ar-ipso), 133.4
(c2), 132.8 (Ar-ipso), 129.8 Ar(), 128.4-127.6 (m, Ar),
118.4 (C3), 95.4 (cl’), 81.8 (C3"), 79.6 (C2"), 7T6.9
(c4a’), 75.7 (ArCHp), 75.0 (ArCHp), 73.2 (ArCHp), 68.6
(C5"), 68.5 (C6"), 68.3 (Cl), 21.6 (Ts-Me).

Route E2; 1-0-(2,3,4-tri-O-benzyl-6-0O-tosyl-a-D-
glucopyranosyl)propane-1, 3-diol (2-6):

To a solution of the compound (2-5) (29.0 g,
45.0 mmol) in anhydrous tetrahydrofuran (THF, 150 mL)
was added a 0.5 M solution (180 mL, 90.0 mmol) of S-
borabicyclo[3,3,1]lnonane (9-BBN) in tetrahydrofuran at
0°C under an atmosphefe of argon. After 1 hour, the
temperature of the reaction solution was returned to
foom temperature, and subsequently the solution was
stirred for 10 hoﬁrs. The reaction solution was again
cooled to 0°C. Thereto were successively added water

(20 mL), a 3 M solution (70 mL) of sodium hydroxide,



48 for 16 hours. After the sufficient progress of the reaction was
confirmed, water was added thereto so as to term nate the reaction. The
reaction solution was concentrated under reduced pressure. A snall anpunt
of 5ethyl acetate was used to suspend the residue, and the suspended

resi due was poured into 0.5 M hydrochloric acid (200 nL). The resultant was
extracted with ethyl acetate (3 x 200 nlL)._The organic |ayers were conbi ned
wi th each other, and the conbinati on was m%%hed wi th an l10aqueous saturated
sodi um hydrogen carbonate solution (2 x 100 nL) and saturated saline (2 x

100 nL d d f d th d d
reduceé pr;;gurgvggﬂzggég%%fghfgﬁgé7é @£&2 CP§QFQEF$28§O?§EQ%{§;§ f?gnfr
heat ed "et hanol %gt ield %?e 1§thé e CQHBO Qg ég agswgscgggﬁkggg Sedle

crystal (25.0 g e £ Fate was toncen ra urifiéd by si |ca gel

chr omat ogr aphy %@&%%&éﬁé?ﬂu?&a AR §oiuélém w;)s Egew etd thg sape
conpound (2-5) (4.00 g) (total anount nmol ), 87.9%vyield).

20[ a] 25D +32. 1(£d. ﬁ%h£%£13iftéBN§h@1gu§§Zci@ﬁ%bbfogees§6037€he | H NVR
(400MHz, CDC13); 6 7.76 (ddd, 2H, J=8.32, 1.96, 1.76Hz, ArH), 7.35-7.26 (m

15H, ArH) 7. 17rgéd£1&ﬂ]w£§1céﬁfﬂrm5d88tbdﬁd§ol&Hlod:&ZsZexﬂQaBteﬁ.62,
255. 24Hz, H2), 5.28 (dq, 1H, J=17.2, 1.56Hz, H3a), 5.20
with ethyl acetate (3 x 100 mL). The organic layers:
were combined with each - other, and the combination was
washed with saturated saline (2 x 100 mL), dried over
sodium sulfate, filtrated, and then concentrated under
10 reduced preséure. The resultant residue was purified
by silica gel chromatography (hexane/ethyl acetate,
3:2-1:1-2:3) to yield the title compound (2-6) as a
colorless oily substance {28.2.g (42.5 mmol); 94.4%
yield). [a]24p +26.6° (c1.02 CHCls), LRMS m/z 685
15 M + Na]* |
IH NMR (400MHz, CDCl3); & 7.76-7.74 (m, 2H, ArH),
7.35-7.26 (m, 15H, ArH), 7.16-7.12 (m, 2H, ArH), 4.94
(d, 1H, J=10.9Hz, ArCHy), 4.82 (d, 1H, J=10.7Hz,
ArCHp), 4.77 (d, 1H, J=10.9Hz, ArCHp), 4.75 (d, 1H,
20 J=12.0Hz, ArCHp), 4.61 (d, 1H, J=12.0Hz, ArCHjp), 4.6l
- (d, lH, J=3.64Hz, H1"), 4.43 (d, 1H, J=10.7Hz, ArCHy),
4.20-4.13 (m, 2H, H6’a & H6'b), 3.92 (t, 1H, J=9.24Hz,
H3"), 3.84-3.74 (m, 4H, Hla & H3a & H3b & H5'),
3.48-3.40 (m, 3H, Hlb & H2’ & H4’), 2.52 (t, 1H,
25 J=4.74Hz, 3-OH), 2.39 (s, 3H, Ts-Me), 1.88-1.75 (m, 2H,
H2a & HZ2b)

13c NMR (100MHz, CDCl3); & 144.8 (Ar-ipso), 138.4



(ddt, 1H, J=10.3, 1.60, 1.12Hz, H3b), 4.99 (d, 1H, J=10.9Hz, ArCH2), 4.82
(d, 1H, J=10.6Hz, ArCH2), 4.78 49 (d, 1H, J=10.8Hz, ArCH2), 4.74 (d, 1H
J=12. 1Hz, ArCH2), 4.72 (d, 1H, J=3.58Hz, H1'), 4.62 (d, 1H, J=12.1Hz,
ArCH2), 4.42 (d, 1H, J=10.6Hz, ArCH2), 4.22 (dd, 1H, J=10.5, 4.20Hz, H6'a),
4.16 (dd, 1H, J=10.5, 52.12Hz, H6'b), 4.07 (ddt, 1H, J=12.9, 5.24, 1.40Hz,
Ha), 3.98 (t, 1H, J=9.24Hz, H3'), 3.93 (dgiﬁ 1H, J=12.9, 6.64, 1.16Hz,
Hb), 3.81 (ddd, 1H, J=10.1, 4.12, 2.04H 3.48 (dd, 1H, J=9.62,
3.58Hz, H2'), 3.45 (dd, 1H, J=10.0, 8.90Hz, FM ). 2.39 (s 3H Ts-Me) 10130

Tg$.gl?gpk?psg§§%€%%p20%02}§71§é éQ(A SPéso}§7 é? é%i(?;}lgs?%1
Q\i gH(%f 32; o BErsysthy %%i%ﬁﬁ%@?é@s?éé% %J% ? (% RIVICISISTY
. S- . CZ’

£
1-0-(2, 3, 4- tfi-% benzy% g 0- tosyl bglucopyrano%yl)propanécTzﬁ dﬁS O(2 6):
To a solution o_Af@%gpggp9umd Agcﬁ% (288079,c45)0 BBDL) (R’ ?nhgdr@us
on

‘tetrahydrofuran (TH 0 nL) 20waS added a 0 5 solutl 180 , 90.0
mol ) of 59- (C1), 61.5 (C3), 31.5 (C2), 21.6 (Ts-Me).
Route F2; 1-0-(2,3,4-tri-O-benzyl-6-thicacetyl-a-
D—quinovopyranosyl)—propane—l,B—diol'(2—7):
Potassium thiocacetate (7.28 g, 1.5 equivalent) was
added to a solution of the compound (2-6) (28.2 g,

10 42.5 mmol) in anhydrous DMF (300 mL), and the solution
was stirred at 90°C for 3 hours. After the sufficient
progress of the reaction wés confirmed, the reaction
solution was poured into cold water (900 mlL), and the
resultant was extracted with ethyl acetate

15 - (3 x 300 mL). The organic layers were combined with
each other, and tHe combination was washed with
saturated saline (2 x 200 mL), dried over sodium
sulfate, filtrated and concentrated under reduced
pressure. The resultant residue was purified by silica

20 gel chromatcgraphy (hexane/ethyl acetate,
2:143:2-51:1-2:3) to yield the title compound (2-7) as a

light brown oily substance {21.9 g (38.6 mmol), 950.8%

yield). [al?3p +33.0°(cl.02 CHCl3), LRMS m/z 584
[M + Na]™
25 . 1H NMR (400MHz, CDCl3); & 7.37-7.24 (m, 15H, ArH),

4.95 (d, 1H, J=10.8Hz, ArCHp), 4.89 (d, 1H, J=10.6Hz,

ArCHp), 4.80 (d, 1H, J=10.8Hz, ArCHp), 4.77 (d, 1H,



bor abi cycl o[ 3, 3, 1] nonane (9-BBN) in tetrahydrofuran at OC under an

at nosphere of argon. After 1 hour, the tenperature of the reaction solution
was returned to roomtenperature, and subsequently the solution was
25stirred for 10 hours. The reaction solution was again cooled to OC
Thereto were successively added water (20 nmL), a 3 Msolution (70 nmL) of
sodi um hydr oxi de, 50 and a 35% sol ution (%? m.) of hydrogen peroxide in
water. After 1 hour, the tenperature was returned to roomtenperature. The
solution was then stirred for ‘12 hours. After the sufficient progress of

the 5reaction was_confirned, this solution was_extracted with ethyl _acetate
(3n;<)_ 10:). m) . ﬁ%l%r%m ?ﬁ%@%?s 6\5% iﬂrpﬂﬂed;ﬁﬁ_?ﬁﬁach?g?ﬁa?;d hG3the

conbi nati on was S i urated s e N ri ver
sodiun1su|fate,(¥?l at2%$'%% “th % gbn?é%?ré@édfﬂhdgthopgaﬂcg Cg?Zésure.
The resultant resggdue. wa urL§i klica ma r

(hexane/ et hyl a%b%gtg%’3?%P1§1§2§%§P¥0§§iéde?ﬁg ??? e %ggpgﬁgé8?2-6) as a

colorless oily éyﬁ§ta@9§8ﬁ2§-@1§%£42;§3H§Db%,(%4-§R6YH§£dl-h§L260H$2§;6
(cl.02 CHC13), LRVE niz 685 15[ M+ Na] + [H NVR (400M+z, CDC13)! 5
7.76-7.74 (m 2H 50\ Hd, 718p-T=866¢m 3 1611z Ar ki) 7. 3647, 1@ddm 18H, ArH),

4.94 (d, 1H, J=10.9Hz, ArCH2), 4.82 (d, 1H, J=10.7Hz, ArCH2), 4.77 (d, 1H,
J=10.9Hz, ArCH2)594975 §R41H.28Hz, Hlb), 3.41 (dd, 1H, J=13.6,

3.00Hz, H6’a), 3.30 (dd, 1H, J=9.54, 9.06Hz, H4'), 3.02

(dd, 1H, J=13.7, 7.64Hz, H6'b), 2.67 (br, 1H, 3-OH),

_ 2.32 (s, 3H, SAc-Me), 1.92-1.78 (m, 2H, H2a & HZ2Db)

10 13c NMR (100MHz, CD¢13); & 195.0 (SAC-C=0), 138.5.
(Ar-ipso), 137.9 (Ar-ipso), 137.8 (Ar-ipso),
128.5-127.6 {(m, Ar), 96.9 (Cl’), 81.8 (C3’), 80.4
(C4’), 79.8 (C2"), 75.7 (ArCHp), 75.2 (ArCHp), 73.4
(ArCHp), 69.5 (C5"), 67.2 (Cl), 61.5 (C3), 31.5 (C2),

" 15 30.8 (Co6"), 30.5 (SAc-Me).
' Route G2; 3-0-(2,3,4-tri-O-benzyl-6-sulfo-o-D-
quinovopyranosyl)-propane-1,3-diol sodium salt (2-8):
To a solution of the compound (2-7) (500 mg,
0.88 mmql) in acetic acid {5 mL) were added Oxone
20 (1.63 g, 2.65 mmol) and potassium acetate (25 mg). The
sblutién was vigorously stirred at room temperature for
2 days. >After the sufficient progress of the reaction
was confirmed, the reaction solution was poured into a
7.5 M cold solution (15‘mL) of sodium hydroxide, and
25 'the resultant was extracted with chloroform .
(4 x 30 mL). The organic layers were combined with

each other, and the combination was washed with



20J=12. O0Hz, ArCH2), 4.61 (d, 1H, J=12.0Hz, ArCH2), 4.61 (d, 1H, J=3.64Hz,
HL'), 4.43 (d, 1H, J=10.7Hz, ArCH2), 4.20-4.13 (m 2H, H6'a & H6'Db), 3.92
(t, 1H, J=9.24Hz, H3'), 3.84-3.74 (m 4H, Ha & H3a & H3b & H5'), 3.48-3.40
(m 3H, HIb&H2'&H4'),252(t 1H, 25J=4.74Hz, 3-0H), 2.39 (s, 3H,
Ts-Me), 1.88-1.75 (m 2H H2a & H2b) 13C NWR (100M—|z CDC13); 5 144.8
(Ar-ipso), 138.4 51 (Ar-ipso), 137.9 (Ar: ﬁpso) 137.6 (Ar-ipso), 132.7
(Ar-ipso), 129.8 (Ar), 128.5-127.6 (m Ar) 97.1 (d'), 81.8 (03'), 79.5
(02'), 76.8 (C4 ), 75.6 (ArCH2), 75.0 (ArCH2), 73.4 (ArCH2), 68.7 (C5'),

68. 6 (06'), 61.5 03) e F2;
1-0-(2,3,4-tri -%)a%‘éﬁi‘gﬁdGa?‘ﬁ? ‘éﬁe??&‘éﬁé%%BgﬁﬁyFﬁ B%Ff%pr(gpanéo m%Sdl ol

2-7 Pot t hi 28 | dded t
Sol i on of the onBoURtE (226" 5%6(72 ? 1892757 i} “TnC Arby P SUGTOVF. (300
m), and the solufion. was; stiLie 99&1%95t§alegar§nd§p@édaesdsuff' ci en

progr ess of the reaction was confirned e reaction solution was poured

into cold water,{900,/d), fnd the,1esyltapkivas @é&rE‘GE@HeW &'ﬂs%"ﬂ%d
acetate 15(3 x 300 nlL). The organic |ayers were conbi ned wt

5 in methanol (20 mL), and thereto was added an
appropriate amount of sodium methoxide (NaOMe). The
reacfive components were then caused to react with each
other at room temperature for 3 hours. While the
reaction solution was cooled with ice, cold water was

10 added to the solution to terminate the reaction. The
solution was then concentrated under reduced pressure.
The concentrated substance was purified by silica gel
chromatography (chloroform/methanol, 100:0-3:1) to
yield the title compound (2-8) as a colorless waxy

15 substance {498 mg (0.87 mmol), 98.7% yield}. LRMS m/z
571 [M - Nal~

Route H2; 3-0-(2,3,4-tri-O-benzyl-6-sulfo-o-D-~
quinovopyranosyl)—l—O—(carbobenzoxy—B—alanyl)—propane—
1,3-diol sodium 'salt (2-9):

20 Into an anhydrous DMF (15 mL) mixéd solution were
dissolved the compound (2—85 (900 mg, 1.51 mmol), N-
carbobenzoxy-f-alanine (440 mg, 1.97 mmol), l-ethyl-3-
(3—dimethyiaminopropyl)carbodiimide hydrochloride
(EDCI-HCl) (871 mg, 4.55 mmol), and 4-

25 dimethylaminopyridine (55 mg, 0.15 mmol), and then this
solution was left to stand overnight so that reaction

between the reactive components would proceed. After



each other, and the conbi nati on was washed with saturated saline (2 x 200
m.), dried over sodiumsulfate, filtrated and concentrated under reduced
pressure. The resultant residue wdas purified by silica 20gel chromatography
(hexane/ et hyl acetate, 2:1-,3:2-,1:12:3) to yield the title conpound (2-7)
as a light brown oily subst ance {21 9 g (38.6 mmol ), 90.8%yield}.[a] 23D
+33.0(c1.02 CHC13), LRVMS miz 584 [M+ Na]+ 251 H NVR (400MHz, CDC13); 5
7.37-7.24 (m 15H, ArH), 4.95 (d, 1H, J= 10548Hz ArCH2), 4.89 (d, 1H,

J=10. 6Hz, ArCH2), 4.80 (d, 1H, J=10.8Hz, ArCHZ) 4.77 (d 1H, 52 J=12. 1Hz,

MGT), 480 (4 I DEZ G MR, b (0 25 e L), 60
2ok, 10 e e, o A et e f e e ) (s
R e e 28 0 g s ik g 0
L9218 (1 i 0 B AN M08 XIS 50485, 0850 00
96.9 (Cl's), 8l.r&diRig ,wdd . gufiBH9d HP.8i({&a )ge VScHr M €b@yapHPp. 2 (Ar CH2),
73.4 (ArCH2), 69.5 (C5'), 67.2 (d), 61.5 (C3), 31.5 (),
(chloroform/methanol, 100:0-12:1) to yield the title
compound (2-9) {517.mg (0.65 mmol), 42.8% yield}. LRMS
m/z 776 [M - Na]~.
Route I2; 3-0-(6-sulfo-a-D-quinovopyranosyl)-1-0-
10 (B-alanyl) -propane-1,3-diol sodium salt (1-10):
To a solution of the compound (2-9) (517 mg,
.0.65 mmol) in methanol (3.0 mL), dichloromethane
(3.0 mL) and acetic acid (0.2 mL) was added 20%
palladium hydroxide-activated carbon (50 mg), and then
15 this solution was left to stand overnight at room
temperature in an atmosphere of hydrogen so that
reaction between the reactive components would‘proéeed.
Since the reaction did not advance sufficiently,
thereto were further added methanol (3.0 mL) and 10%
20 paliadium—activated carbon (50 mg). The.solution was
then stirred at room temperature under an atmosphere of
hydrogen for 2 days. After the sufficient progress of
the reaction was confirmed, the palladium-activated
carbon was filtrated off with celite, and the filtrate
25 was concentrated under reduced pressure. The resultant
residue was purified by silica gel chromatography

(chloroform/methanol, 4:1-2:1-1:1-2:3) to yield the



' 1530.8 (06'), 30.5 (SAc-Me). Route &;

3-0-(2,3,4-tri-0O benzyl- 6-sul f o-a- Dqui novopyr anosyl ) - pr opane- 1, 3-di ol
sodiumsalt (2-8): To a solution of the conpound (2-7) (500 ny, 0.88
mmol ) in acetic acid (5 nL) were added Oxone 20 (1.63 g, 2.65 mmol) and
pot assi um acetate (25 ng). The solution was vigorously stirred at room
tenperature for 2 days. After the sufficie progress of the reaction was
confirmed, the reaction solution was poured'into a 7.5 Mcold solution (15
m.) of sodi um hydroxi de, and 25the resultant was extracted with chl orof orm

(4 x 30 nL). The, organi c | ayer e iped wi th_each he nd the
conbi nati on mast%%L%eﬂO%F?%X§5§2§§§Urg?gg'gqﬂ%o&é'ggd?ﬂﬁfﬁydé%ggﬁ car bonat e
(2 x 20 nL) and sat urat line X, 20 m),_-dried over sodium sulfate,
filtrated and d%H%%%[ra?@%ggﬁaé% $ﬁ%u %d g&%gsUre. The resul tant residue

was further dissolve o§£8.3§gh§9ﬁ%(ézgu?k%aﬁg?gqﬁgggﬁégg¥?ﬁo§ ??dlaa—

appropriate anount of “sodi um net hoxi de ve tonponents

were then Causeaof&fﬁﬁﬁs%i&ﬁ@pﬁ@%ﬁgﬁeﬁ,f%{@i%@f&%ﬁr@aier 3 hours.
Whil e the reaction solution was cooled with ice, cold water was 10added to

the soluts on to(term nate the reaction. The solution was then concentrated
under reduced pressure. The concentrated substance was purified by silica
gel chronat ography (T ocehpsnhdel hano), (200:8g3: d) 57 omydbe) dwehe title
conpound (2-8) as a col orl ess waxy 15substance {498 ng (0.87 mml), 98. 7%
yield}. LRVB nidissolved in a mixed solution of anhydrous DME (5 mL)
and triethylamine (2 mL), and then thereto was added a
solution wherein a biotin—p—nitréphenylester(313 mg,

10 0.86 mg) was dissolved in anhydrous DMF (2 mL). The
solution was stirred, at room temperature with a
stirrer.so that the reactive components would react
with each other, and left to s£and overnight. After
the sufficient progress of the reaction was confirmed,

15 toluene and methanol were added to the solution. Under
reduced pressure, the solvents were then removed by
evaporation to concentrate the solution, while
azeotropy. The resultant residue was purified by
silica gel chromatography (chloroform/methapol,

20 _10:1~1:4) to yield a sodium salt thereof. 1Into the
column was filled an ion exchange resin (Amberlite
(registered trade name) IR-120, 15.7 mL) éhanged to a
calcium form with a solution of calcium chloride in
water. A solution of.the sodium salt was repeatedly

25 passed through the column to change the sodium salt

into a calcium salt. The title compound (2-11) {210 mg

(340 pmol), 59.5% yield} was produced as a result of



571 [M - Na]-. Rout e H2;

3-0-(2,3,4-tri-0O benzyl- 6- sulfo a- D- qui novopyr anosyl ) - 1- 0- (car bobenzoxy- p- a

| anyl) - propane-1, 3-diol sodiumsalt (2-9): 20lnto an anhydrous DVF (15 i)
m xed sol ution were dissolved the conpound (2-8) (900 ng, 1.51 mmol),

Ncar bobenzoxy- P-al ani ne (440 ng, 1.97 mmol), 1-ethyl-3- -

( 3-di net hyl am nopr opyl ) car bodi i m de hydrochloride (EDClI-HCL) (871 ng, 4.55
mol ), and 4- 25di net hyl am nopyri di ne (55 , 0.15 mmol), and then this
solution was left to stand overnight so that reaction between the reactive
conponents woul d froceed After 54 the sufficient progress of the reaction
was confirmed, Wat2r"ti A€) was poured into the reaction solution to

term nate the reaCtlgE¥§ h? %E% " thﬁ solut|o%3p@i%con%ent5at¢d under
su

reduced pressure. tHsidiié wal puri by sil i€ ge

chr omat ogr aphy (chIo%gggég%ggtggﬁgbiilgo 0,12:1) to yield the title

conpound (2-9) {517 2.8%vyield}. LRMS Mz 776 [M- Naj].
Route 12; 8 0- (6-sul £05850egu @gyoe%ane%x% the0-

10( 3- alanyl) pr opane- 1 3-diol sodiumsalt (1-10): To a solution of the
conpound 5 2- 9) i@ﬂfbﬁyranosylacylglycerol derivative according to an
| embodiment of the present invention is illustrated in
the following scheme 3, giving an o-

sulfoquinovosylmonoacylglycerol monoiodide derivative

as an example thereof:



0.65 mml) in nethanol (3.0 nmL), dichloronethane (3.0 nL) and acetic acid
(0.2 nm.) was added 20% pal | adi um hydr oxi de-acti vated carbon (50 ng), and
then 15this solution was left to stand overnight at roomtenperature in an
at nosphere of hydrogen so that reaction between the reactive conponents
woul d proceed. Since the reaction did not advance sufficiently, thereto
were further added nethanol (3.0 niL) and % 20pal | adi um acti vat ed car bon
(50 nmg). The solution was then stirred at Toomtenperature under an
at nosphere of hydrogen for 2 days. After the sufficient progress of the
reaction was confirnmed, the palladiumactivated carbon was filtrated off
with celite, and the filtrate, 25was concentrated under reduged pressure.
The resultant residue was purAfied by silicakgel chromato phy
(chl orof ormf met hanol, 4:1-283} 1:1,2:3) to gg ld the 55 t%f e conpound
(2-10) {250.8 ng (0.63 nmol 98. 296y|eld} LRVS ni z 372\[ -
Route J2 3-0-(6-sul fo-a- D-qU|novopyranosyI) 1-0-
(biotinyl-P-al anyl)-propane-1,3-diol calciumsalt 5(1- 1&9 The
conmpound (2-10) (226 ng, 0.57 mml) was dissolved in a ™ xed sofution of
anhydrous DVMF (5 nL) and triethylamne (2 nl), and then g4 et8 was added a
sol ution wherein a biotin=p-nitroghenyl ester (313 , o o
e (313,

o~ c
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100. 86 ng) was dissol ved in anhydrous DMF (2 nL). The solution was stirred,
at roomtenperature with a stirrer so that the reactive conponents would
react with each other, and left to stand overnight. After the sufficient
progress of the reaction was confirmed, 15tol uene and nethanol were added
to the solution. Under reduced pressure, the solvents were then renoved by
evaporation to concentrate the sol ution, mg | e azeotropy. The resultant

resi due was purified by silica gel chroma %raphy (chl or of or m met hanol
2010:1.1:4) to yield a sodiumsalt thereof. Into the colum was filled an

i on exchange resin (Anmberlite (registered tra;de nane) | R-120, 15.7 nl)
changed to a calciumformwth a solution of %al cium chloride isn water. A
sol ution of the sodiumsajt was repeated| 28passed t hr ough thé colum to
change the sodium salt iﬁto & cal cium sa&;{ Fhe title ,c\orrpounog(Z 11) {210
nyg (340 pnol), 59. 5%@ } S produc.::;:d'j s ayresult oM 56 tH8s met hod.
LRMS mz 598 [M- H] 6838 [M- H+ Ch Synthesig) Exanpl & 3 A process
for producing the SSutﬁopyran syIacyIﬁByceroI derivative ac '

enbodi nent of the present ention is |IIusf>rat ed in the foll ow ng schene
3, giving an asul foqwﬁ 'gsyl monoacy! gisyoér ol nonoi odi de deriyvdtive as an
exanpl e thereof: Q X o] S o
m . [¢3] (/2]
Q
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59 The followng will describe a synthesis exanple

t hrough individual steps in detail: <Synthesis Exanple>
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The following will describe a synthesis example
through individual steps in detail:

<Synthesis Example>

Route A3; 1-0-allyl-4,6-0O-benzylidene-o-D-
glucopyranoside (3-2):

Trifluoromethanesulfonic acid (1.00 mL) was added
to a liquid suspension of the compound (3-1) (100 g,
555 mmel) in allyl alcohol (500 mL) at 0°C, and the
reaction liquid was vigorously stirred at 80°C for
48 hours. After the sufficient progress.of the
reaction was confirmed, thereto was added triethylamine
(3 mL) to terminate the reaction. The resultant was
concentrated under reduced pressure. Next, the residue
was suspended in anhydrous acetonitrile (500 mL), and
thereto were added benzaldehydediméthylacetal (127 g,
1.5 equivalent) and p—toluenesﬁlfonic acid monohydrate
(5.28 g,-0.0S equivalent). The reaction liquid was
stirred at 40°C for 4 hours, and then thereto was added
triethylamine (10 mL) to terminate the reaction. The
resultant was concentrated under reduced pressure. The
residue was poured into hexane (2000 mL) and water
(500 mL), and then the mixed liquid was vigorously
stirred. The resultant precipitate wés filtrated, and
rinsed with water and hexane. The precipitate was
crystallized two times from heated ethanol to yield the
title compound (3-2) as a colorless needle cfystal

{34.5 g (112 mmol), 20.2% yield}.



Route A3; 1-0-allyl-4,6-0-benzylidene-a-D 5glucopyranoside (3-2):
Trifluoronethanesul fonic acid (1.00 nL) was added to a |iquid suspension of
t he conpound (3-1) (100 g, 555 mml) in allyl al cohol (500 nL) at OC, and
the reaction liquid was vigorously stirred at 80C for 1048 hours. After the
sufficient progress.of the reaction was confirned, thereto was added
triethylamne (3 nL) to termnate the reaq&ion. The resul tant was
concentrated under reduced pressure. Next, the residue was suspended in
anhydrous acetonitrile (500 nm.), and 15thereto were added

benzal dehydedi net hyl al g 5, equi val ent) and p-tol uenesul fonic
aci d nonohydrate (SFggﬁéfnﬁééég%qU¥%%ﬁbnt). The reaction liquid was stirred
at 40C for 4 hours,IgQg t .there S, agdded tri ampe~(10 nm) to
termnate the reaction.e%ﬁgﬂ2d?ggu f%%f %bg %%ﬁ%e%%éa %dyhﬁd%r reduced
pressure. The g@ﬂﬂyygdgﬁ%4&ugjghdggﬁyggagg¥ag2Q9Q¥n;) and water (500 ni),

and then the mxed liquid was vigorously stirred. The resultant precipitate

was filtrated, and rmasedydddyater and beadend The-pr ecapi b age was
25crystallized two tinmes from heated ethanol to yield the title conpound

(3-2) assa col orl.essmgedlie cirystdd o34, N -1 (rdelzh yinfd a2 % yve) d) . 60
LRVS mz 331 [ MtNa] E. _

300 mL) were added benzylbromide (41.6 g, 2.5
equivalent) and sodium hydroxide (11.7 g, 3.0
equivalent), and the reaction solution was vigorously
stirred at room temperature for 24 hours.. After thé

10 sufficient progress of the reaction was confirmed, the
reaction solution was poured into cold water (900 mL),
and the resultant was extracted with ethyl aeeﬁate
(3 x 300 mL). The organic layers were combined with
each other, and the combination was washed with

15 saturated saline (2 x 100 mL), dried over sodium
sulfaﬁe, fil-rated and then concentrated under reduced
pressure. The resultant residue was crystallized
two times from heated ethanol to yield the title
compound (3—3) as a colorless needle crystal (33.5 g).

20 The filtrate was concentrated, purified by silica_gel_
chromatography (hexane/ethyl acetate, 15:1-10:1-8:1),
and then crystallized from heated ethanol to yield the
same compound (3-3) (6.63 g) {total amount: 40.1 g
(82.1 mmol), 84.4% yield}.

25 | LRMS m/z 511 [M+Na]+.

Route C3; 1-0-ally-2,3-di-O-benzyl-o-D-

glucopyranoside (3-4):



Route B3; 1-0-allyl-2,3-di-0O benzyl-4,6-0- benzylidene-a-D gl ucopyranosi de
(3-3): To a solution of the conmpound (3-2) (30.0 g, 597.3 mmmol ) in
anhydrous N, N-di net hyl f ormam de (DMF, 300 nmL) were added benzyl brom de
(41.6 g, 2.5 equivalent) and sodi um hydroxide (11.7 g, 3.0 equivalent), and
the reaction solution was vigorously stirred at roomtenperature for 24
hours. After the 10sufficient progress of 6the reacti on was confirnmed, the
reaction solution was poured into cold wat%er (900 nL), and the resultant
was extracted with ethyl acetate (3 x 300 mL). The organic |ayers were

combi ned with each her, .and the,gonbi nati on_wa shed.wi th 15saturated
saline (2 x 100 nl) ?{%?i%%m%(\)/%?dségi—gﬁl éﬁ%fét%f ?‘?r rlé@g%iwa%?isthen

trated ungd T | ' I zed
P L1 mes §1om o B g e oyt 37 t his it 6 Sapaina ra gy ShLTLet! e
col or | ess needlvpatq_:rrys{@d n(l%3-éa§)ad%€5?ﬁnéféﬁé at epNass SoRcent ral ed,

purified by silica gel chromatograp exane/ et hyl acetate,

15:1.10: 1-, 8: 1)st janvkd hedy of wsdat lizede from deaied eéhanpbat o yieéd the
sanme conmpound (3-3) (6.63 g) {total anmount: 40.1 g (82.1 muol), 84.4%

yi el d}. Z5LRVS tHez Hilflf {dMdNa] -fogress oRotle H3action was confirmed,
1-0-al l y-2, 3-di - 0- benzyl - a- Dgl ucopyr anosi de (3-4):
the solution was cooled to room temperature, and then
the solvent was removed by evaporation. Distilled
water (15 mL) was added thereto, and the solution was
again concentrated under reduced pressure; this
10 operation was repeated 4 times. Thereafter, the
resultant was purified by silica gel flash
chromatograpny (hexane/ethyl acetate, 4:1-2:151:151:2)
to yield the title compound (3-4) {12.1 g (30.Z2 mmol),
94.5% yield}.
15 LRMS m/z 423 [M+Na]*™.
Route D3; 1-0-ally-2,3,4-di-O-benzyl-6-O-tosyl-a-
nglucopyranoside (3-5):
To a solution of the compound (3-4) (12.1 g,
30.2 mmol) in anhydrous pyridine (120 mL) were .added p-
20 toluenesulfonyl chloride (7.5 g, 39.3 mmol) and 4-
dimethylaminopyridine (369 mg, 3.0 mmol), and the
reaction solution was stirred at 0°C for 16 hours.
After the sufficient progress of the reaction was
confirmed, the reaction solution was slowly poured into
25 ice water (100 mL). The water layer was subjected to
extraction with ethyl acetate (3 x 200 mL). The

organic layers were combined with each other. The



61 The conpound (3-3) (15.6 g, 32.0 mml) was dissolved in acetic
acid (90 nL), and further distilled water (50 nL) was added thereto. The
solution was stirred for 1 hour while heated and refluxed. After 5the
sufficient progress of the reaction was confirned, the solution was cool ed
to roomtenperature, and then the sol vent was renoved by evaporati on.
Distilled water (15 nL) was added thereto, .and the solution was again
concentrat ed under reduced pressure; this q%operation was repeated 4 tines.
Thereafter, the resultant was purified by silica gel flash chronatography

115,15 (30,2 nedl bales Ui el d el koo 293° prend) U #ET B8 0RGH, e
L-0-2l 1y 2,3, &g O benzvle o 0:1 g2y apxglugopyi ”93%9%&%85)3 9.2

sol ution of the conpoun In an rous pyridine

(120 m.) were @ggfgnphydgg%éﬁlH§P§§H££8n¥b th@@'ﬂﬁ (4na 9atdPagegnol) and

4- di met hyl am nopyri di ne ( , and the reaction solution was

stirred at 0C for; 16 hoprs. 1@@tﬁ£ th§r§gafb@é§n§o@£@ﬁrg§§f9tethe reaction
was confirmed, the reaction solutlon was slowly poured into 25i ce wat er

(100 mL) .5 The waietraiayeramastised) echednt oaexdiractieonratdtibedt hybsacetate (3
X 200 m.). The organic |ayers were conbined with each other. The
The concentrated prcduct was purified by silica gel
flash chromatography (hexane/ethyl acetate,
6:1-4:1-3:1) to yield the title compound (3-5) {15.3 g
(27.6 mmol), 91.4% yield}.
10 LRMS m/z 577 [M+Nal™
Route E3; 1-0-allyl-2,3-di-O-benzyl-4-0-
(carbobenzoxy—B—alanyl)—6—O—tosyl—a—D—glucbpyranoside
(3-6):
Into a mixed solution of anhydrous dichloromethane

15 {200 mL) and anhydrous pyridine (50 mL) were dissolved'
the compound (3-5) (15.3 g, 27.6‘mmol), N-carbobenzoxy-
B-alanine (12.32 g, 55.2 mmol), l-ethyl-3-(3-
dimethYlaminopropyl)carbodiimide hydrochloride
(EDCI-HC1l) (15.8 mg, 82.8 mmol) and 4-

20 dimethylaminopyridine (6.7 g, 55.2 mmol), and then the
reactive components were caused to react with each
other at room temperature for 18 hours. After the
sufficient progress of the reaction was confirmed,
water (10 mL) was poured into the reaction solution to

25 terminate the reaction. Thereafter, the solution was

concentrated under reduced pressure. The resultant

residue was purified by silica gel chromatography



62 conbi nati on was washed with an aqueous 1 N HCl solution until the pH
becane 4, washed wi th saturated agqueous sodi um hydrogen carbonate (2 x 100
m.) and saturated saline (2 x 100 nL), dried over sodiumsulfate,
5filtrated and then concentrated under reduced pressure. The concentrated
product was purified by silica gel flash chromatography (hexane/ethyl
acetate, 6:1,4:1,3:1) to yield the title co ound (3-5) {15.3 g (27.6
mol ), 91.4%yield}. 10LRVB mlz 577 [N%hb]-?P. Rout e E3;

1-0-allyl-2, 3-di - O benzyl- 4-0- '
(car bobenzoxy- P-.alan

1)-6-0- - a- I i.dg, (3-6): 1
sol ution of anh&%ﬁ%ﬁ%e%?gﬂy%ﬁ%%%%%gﬁg-%5?%88¥%2??§%g§5gﬁ93 %SgaégP?drhée?5o

m.) were dissol h ng2(375)1615. 3 @gy-27. | ) o i _
N—carbobenzoxybgg %%iﬁ%ﬁ§§§8§293,§E5?£§h§n§)?zi:gtﬁ$§?gi(%?'5° yteld}
di met hyl am nopr opyl ) €p8odi i, My de deNgghLoride (EDCI . HC1) (15.8 ng, 82.8
mmol ) and 4- 20di nmer hyl am nopyridine (6.7 g, 55.2 mmol ), and then the

reactive conponents mengeCaysed-boaleactowisthieachenther4ab-room
tenperature for 18 hours. After the sufficient progress of the reaction was
confirmed, wate(cdAfod)zaag-poaledylnt 6-theéosneacyion-86l ution to
25term nate the reaction. Thereafter, the solution was

glucopyranoside (3-7): _

Potaésium thicacetate (5.1 g, 45.0 mmol) was added
to a solution of the compound (3-6) (17.1 g, 22.5 mmol)
in anhydrous N,N—dimethylformamide (300 mL), and the

10 solution was stirred at 90°C for 3 hours. After the
sufficient progress of the reaction was confirmed, the
reaction solution was poured into cold water (400 mL),
and the resultant was extracted with efhyl acetate
(3 x 150 mL). The organic layers were combined with

15 each other, and the combination was washed with
saturated saline (2 x 100 mL), dried over sodium
sulfate, filtrated and concentrated under reduced
pressure. The resultant residue was purified by silica
gel chromatography (hexane/ethyl acetate, |

20 4:1-53:1-2:1-3:2) to yield the title compound (3-7)
{14.2 g (20.3 mmol), 90.0% yield}.

LRMS m/z 686 [M+Na]*.

Route G3; 3-0-[2,3-di-O-benzyl-4-0-(carbobenzoxy-
B-alanyl)-6-thiocacetyl-a-D-quinovopyranosyl-glycerol

25 (3-8):

The compound (3-7). (14.2 g, 20.4 mmol) was

dissolved in a solution (200 mL) of t-butyl alcohol and



concentrated under reduced pressure. The resultant residue was purified by
silica gel chromatography 63 (hexane/ethyl acetate, 4:1,3:1.2:1-43:2) to-
yield the title conmpound (3-6) {17.1 g (22.5 nmml), 81.5%yield}. LRVE nlz
782 [ M+Na] +. Route F3; 1-0-allyl-2,3-di-0O benzyl-4-0-

5(car bobenzoxy- 3-al anyl) - 6-t hi oacetyl -a-D- gl ucopyranoside (3-7):

Pot assi um t hi oacetate (5.1 g, 45.0 mol) Ve, added to a solution of the
conmpound (3-6) (17.1 g, 22.5 mmol) in anhydrous N, N-di nethyl formam de (300
m.), and the 10solution was stirred at 90C for 3 hours. After the

outi ot et P o853, PLoA T L SBCH O Mg SORLLETBM LS 26t g gk on

was poured into er eresu nt was extracted with

sthyl ‘acetate (3 & W0l uy ThEPLORNLE LBYEL Bouer 8 eggp%ggd?gﬁénﬁeach

ot her, and the co at1on was washed wi saturated s 0nm),

dried over sodiumgsiy fate +fihiraledaand gopgentrased yndes sedused .
pressure. The resultant residue was purified by silica gel chromatography

(hexane/ et hyl agat i@l lwds 1s2id3e@)wionyhebdithertit! eosmnpound (3-7)
{14.2 g (20.3 mmol ), 90.0% yi el d}.

5 temperature for 24 hours. After the sufficient
progress of the reaction was coﬁfirmed, 3 g of
activated carbon was added thereto and then the
solution was stirred for 30 minutes to cause the
catalyst to be adsorbed on £he cafbon. The solution

10 was subjected to suction filtration through a Kiriyama
funnel containing celite, so as to remove the catalyst.
The reaction product remaining on the celite was washed
three times with ethyl acetate so as to be collected.
Distilled water (200 mL) was added to the collected

15 filtrate, and the resultant was extracted with ethyl
acetate (3 x 150 mL). The organic layers were combined
with each other, and the combination was washed with
saturated saline (2 x 100 mL), dried over sodium
sulfate, filtrated and concentrated under reduced

20 pressure. The resultant residue was purified by silica
gel chrométography (hexane/ethyl acetate,
2:1-1:152:3-51:2-1:4-51:8) to yield the title compound
(3-8) {13.2 g (18.9 mmol), 93.0% yield}.

LRMS m/z 720 [M+Na]™.

25 Route H3; 3-0-{2,3-di-0O-benzyl-4-0-(carbobenzoxy-

B-alanyl)-6-thicacetyl-a-D-quinovopyranosyl]-1-0-

stearoyl-glycercl (3-9):



LRVS nfz 686 [ MFNa] - 4-. Rout e G3;

3-0-[2, 3-di - O benzyl- 4-0- (car bobenzoxy13-al anyl) - 6-t hi oacet yl - a- D- qui novopy
ranosyl - gl ycerol 25(3-8): The conpound (3-7) (14.2 g, 20.4 mml) was
di ssolved in a solution (200 nm.) of t-butyl alcohol and 64 distilled water
(4:1), and then thereto were added a 0.04 Mosm umtetraoxide solution in
t-butyl alcohol (3 nL) and trinethylamne N-oxide (3.4 g, 30.5 nmml). The
solution was stirred with a stirrer at room 5tenperature for 24 hours.
After the sufficient progress of the reaction was confirmed, 3 g of

activated carbon massgg$§$¥ihgﬁf&gégggéépgg%gh§8§ lH%E?EOﬁQETaghéBegOfor 30

m nutes to cause the ca st 'to on the car e sol ution

L0uas subj ect ed, Lo SUCTION {144 ok | O LD0ALOMA KsLbyammslyngel contalning

celite, so as to renove the catalyst. eaction product remaining on the

celite was washed 4 huge i MRsayh§dr St hyhi acet AbRe60aR8 (Qobencpl hegt ed.
Distilled water (200 nL) was added to the collected 15filtrate, and the

resultant was exHactedt Wih ethy| (scehBf £ {3d xt160 vhe. sdhet osganae | ayers
were conbined with each other, and the conbination was washed w th
saturated sal i nei(xxred 100 mIn emperovere sbdr utn sohfat e, Aftétrahed and
concentrated under reduced
sufficient progress of the reaction was confirmed,
methanol (5 mL) was added thereto so as to terminate
the reaction. The solution was concentrated under
reduced preséure. A small amount of ethyl acetate was
10 used to suspend the residue, and the suspénded residue
was pouréd into wafer (200 mL). The resultant was
extracted with ethyl acetate (3 x 100 mL). The organic
layers were combined with each other, and the
combination was washed with saturated saline
15 (2 x 100 mL), dried over sodium sulfate, filtrated and
then concentrated under reduced pressure. The
resultant residue was purified by silica gel
cﬁromatography (hexane/ethyl acetate,
6:1~4:1~2:1~3:2~1:1) to yield the title compound (3-9)
20 as a colorless oily substance (7.1 g (7.4 mmol), 39.4%
yield}.
LRMS m/z 987 [M+Na]™.
‘Route I3; 3-0-[2,3-di-O-benzyl-4-0-(carbobenzoxy-
B—alanyl)—6—sulfo—a—D—quinovopyranosyl]—l—O—sfearoyl—
25 glyéerol (3-10) :
Oxone {(18.1 g, 29.5 mmol) and potassium acetate

(4.0 g) were added to a solution of the compound (3-9)



20" pressure. The resultant residue was purified by silica gel
chromat ogr aphy (hexane/ethyl acetate, 2:1,1:1,2:3-41:2-,1:4,1:8.) to yield
the title conmpound (3-8) (13.2 g (18.9 nmol), 93.0%yield). LRV nfz 720

[ MENa] - 1-. 25Route H3; 3-0-[2, 3-di - O benzyl-4-0-(carbobenzoxy-

3-al anyl) - 6-t hi oacet yl - a- D- qui novopyr anosyl ]-1-0- stearoyl-glycerol (3-9):
65 Stearoyl chloride (8.5 g, 28.2 |) was added to a m xed
solution of the compound (3-8) (13.1 g, 13&% mol ) i n anhydrous :

di chl or onet hane (200 nlL) and anhydrous pyridine (50 nmL), and then th

sol ution was SSgiyfedra§.gqgggfgnpgrgéggggzﬁéﬁélpggéinggtﬁglgheaﬁgfficient

progress of the reaction was confirne was added thereto

so as to termlyﬁéacgﬁ%r$@f&{9§n J‘ge?ﬁéygggg% St £PpE/NL Fat.gdunder

reduced pressure. smal I "anount o te was 10used to suspend the

resi due, and theguspended fesiggieny@ss poufedeiniRevaherif20Acml). The
resultant was extracted with ethyl acetate (3 x 100 nlL). The organic |ayers

vere combi ned widyeach of hefe adglcthencoabi sehfdAmvas washedawttbn
saturated saline 15(2 x 100 m.), dried over sodiumsulfate, filtrated and

t hen concent r atedl uhidet waducedrgd esistus ea dbedrestl Masbdiesi dydrnasde
purified by silica gel chromatography (hexane/ethyl acetate,
6:1-,4:1.,2:1, FIUti9n t 5§04 ehld tdwedt ¢ eresnpoame (@s9gxtracted with
ethyl acetate (4 x 100 mL). The organic layers were
combined with each other, and the combination was
washed with satﬁrated aqueous sodium hydrogen carbonate
10 (2 x 100 mL) and saturated saline (2 x 100 mL), dried
over'sodium sulfate, filtrated and then concentrated
under reduced pressure. The resultant residue was
purified by silica gel chromatography
(chloroform/methanol, 100:1-50:1-20:1-15:1-12:1) to
15 yield the title compound (3-10) as a colorless waxy
substance {5.2 g (5.24 mmol), 71.2% yield}.
LRMS m/z 968 [M-Nal]~.
Route J3; 3-0-[4-0-(f-alanyl)-6-sulfo-oa-D-
guinovopyranosyl]-1-O-stearoyl-glycerol (3-11):
20 : To a solution of the compound (3-10) (490 mg,
494 uymol) in methanol (20 mL) and acetic acid (0.6 mL)
was added 10% palladium-activated carbon (300 mg), and
- then the solution was stirred at room temperature under
an atmoéphere of hydrogen gas for 48 hours. After the
25 sufficient progress of the reaction was confirmed, the
palladium-activated carbon wés filtrated off. The

filtrate was concentrated under reduced pressure. The



20as a colorless oily substance {7.1 g (7.4 mmol), 39.4%yield}. LRVE mz

987 [ M#Na]-1". Route 13;
3-0-[2, 3-di - O benzyl- 4- 0- (car bobenzoxy- p-al any1) - 6- sul f o- a- D- gui novopyr anos
yl']-1-0-stearoyl - 25glycerol (3-10): Oxone (18.1 g, 29.5 mmol) and

pot assi um acetate (4.0 g) were added to a solution of the conpound (3-9)

66 (7.1 g, 7.4 mmol) in acetic acid (160 g6 4 nol), and then the sol ution
was vigorously stirred at roomtenperature for 48 hours. After the
sufficient progress of the reaction was confirmed, the reaction solution
was poured into a cold 7.5 M sodi um hydr ¢oxi de solution (500 nL) and the
resul tant was ex¥Tatt@UtweERletRyradcktatsied RY1601AER. 9%he organic |ayers
were conbined with each other, ,and the conbipatio S hed with

e tr arod eues At Y osoh kP Eo R BT Re TaehS ] 488t AT St s ur at ed
saline (2 x 10 ),=dki gd. ove di sutfate  \ fLLt h

concentr at ed ugﬁgé'%%déﬁgg'%$é£§§$é$g$%e%§égérFén?grgg%ggeéagskﬁgﬁffied by

To 15yi oTd the TTTTS Shnvbund (©10) s 5 col 7l 2s iy Subetance (5.2 g
(5.24 mmy ), 71.2% yield) m/ERYB4M2-868-[ M Na] - .
Route K3; 3-0-[{4-0-(4-iodobenzoyl-B-alanyl)-6-
sulfo—a—D—quinﬁvopyranosyl]—1—O—stearoyl—glycerol (3-
12);
The compound (3-11) (221 mg, 327 umol) was

10 dissolved in a mixed solution of anhydrous
dichloromethane (15 mL), pyridine (5 mlL) and
triethylamine (2 mL), and thereto was added (4-
iodobenzoyl)-p-nitrophenyl ester (241 mg, 653 umol).
While the solution was stirred with a-stirrer, the

15 reactive components were caused to react with each
other at room temperature for 24 hours. After the
sufficient progress of the reaction was confirmed,
toluene and methanol were added to the solution. Under
reauced pressure, the solvents were then removed by

20 evaporation to concentrate the solution, while
.azeotropy. The resultant residue was purified by
silica gel chromatography
(chlorbform/methanol/distilled water,
30:5:0.5-30:6:0.7-30:8:09-30:10:1.1) to yield the title

25 compound (3-12) f262 mg (238 umol), 72.8% yield}.

LRMS m/z 884 [M - Na]~.



Route J3; :

3-0-[4-0-(-al anyl)-6-sul f o- a- Dqui novopyr anosyl ] - 1- 0- st ear oyl - gl ycer ol
(3-11): 20To a solution of the conpound (3-10) (490 ng, 494 pnol) in

met hanol (20 nL) and acetic acid (0.6 nm.) was added 10% pal | adi um acti vat ed
carbon (300 ng), and then the solution was stirred at roomtenperature
under an atnosphere of hydrogen gas for 48 hours. After the 25sufficient
progress of the reaction was confirned, t h pal | adi um acti vated carbon was
filtrated off. The filtrate was concentrated under reduced pressure. The

67 resul tant residue_was urifEed by silica gel chromatography

(chl or of or 1 et hano|%?§*f‘$ﬂ%d i‘,’\%ﬂ%‘%i 100: 25: 3, 65: 25: 4. 65: 35: 5-) 65: 45: 6) t O

Id the titl d (3:11) {2 3 1), 66.1%yield}. SLRVE nt
JLe! 9 he 1T compung (a1 2B M L3T R0 B0 10y el el ‘

sul fo-a-D- noy, 1 3-11
oul {02 Dl navomusatonyHdaly ot epcoyl aluergl 012 Jhe garequad (3-10)
di chl or onet hane (R fidnt RYF i hdefosdhd BRGention is illustrated in

5 the following scheme 4, giving an oa-

sul foquinovosylmonoacylglycerol triiodide derivative as

an example thereof:



triethylamne (2 nL), and thereto was added (4- iodobenzoyl)-p-nitrophenyl
ester (241 ny, 653 pnol). Wile the solution was stirred with a stirrer,

t he 15reactive conponents were caused to react with each other at room
tenperature for 24 hours. After the sufficient progress of the reaction was
confirnmed, toluene and net hanol were added to the solution. Under reduced
pressure, the solvents were then renoved by 20evaporation to concentrate
the solution, while azeotropy. The resul tamt residue was purified by silica
gel chromat ography (chl orof orm nmet hanol /distilled water,
30:5:0.5-.30:6:0.7.30:8:09-,30:10:1.1) to yield the title 2%conpound (3-12)
{262 ng (238 pnol), 72.8% yield}. LRV nlz 884 [M - Na]-.ﬁﬁaB Synt hesi s
Exanpl e 4 A process‘I r producing t sul f opyr angs cyl gl ycerol
derivative according to anggfbodi nent of e pr esent iﬁ?ention )s
illustrated in 5the followi ng schene 4, giving an u- ¢

sul f oqui novosyl nonoacyl gl ycerol triiodide derivative aS”an exa

69
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o
g o
o
T, F :
= ¢ = / 1o
a o
O
o © I Q
o S e
T 5 o of
o=
O [
I gm °

Ph—=0

A4

e
gﬂ).
E4y

- ™ )
-
iy + (¢ |
N T I N 4
O
2
o
o]
Q o)
[ =
o0
2
o
Im

[Scheme 4]



descri be a synthesis
<Synt hesi s Exanpl e>

The follow ng wll

71

.r 0a) 0 up
exanpl e through the individual

nt

steps in detail:

70

mmf:oouo\/W/.o __ mf:uooo\./ﬂ/o o_._
Io _ ..A :o .o:
e~ N o O~ NH
0 M /—j/\
.now . pnOw i ]
0 o
Ci-b) - _ | (L1-¥)
axtoooox)/M\)/o oug o 3I=oooox)/M\>/o oug
HO . ovg M H
—~— o p; N o -— HO oug Ho
148 JW/\ /:\ _ ¥l o—x—~—0 _ .
fos /:\
0 0

Io\/ﬂ/ O oug //#\/o ove



Route A4; 1-0-allyl-4,6-0-benzylidene-a-D 5glucopyranoside (4-2):

Trifl uoronethanesul fonic acid (1.00 nm.) was added to a |liquid suspension of
t he conpound (4-1) (100 g, 555 mml) in allyl al cohol (500 nL) at OC, and
the reaction liquid was vigorously stirred at 80C for 1048 hours. After the
sufficient progress of the reaction was confirned, thereto was added
triethylamne (3 nL) to termnate the reactjon. The resultant was
concentrated under reduced pressure. Next,’the residue was suspended in
anhydrous acetonitrile (500 nm.), and 15thereto were added

benzal dehydedi net hyl acetal (127 g, 1.5 equivalent) and p-tol uenesul fonic
aci d nonohydrate (5.%8gfob105-8g8ulvaleREFCITRE ReSUNEARELFI GHPHPHAS
stirred at 40C for 4 hours, . and then thereto. was added triethylam ne (10
m) to terninat%bﬁ?ﬁg¢e%%?ibﬂqlv#%%aéo?ggﬁﬁtéﬂtgﬁg§l§0ncentrated under

reduced pressure. The.resi ) red into hexane (2000 nlL) and water
(500 m.), and then t%%yﬁ$§%§?F¥gﬁ?§8§8§ vigorously stirred. The resultant

precipitate was filtgated, pand;Lhnsed WM hhwater apd; gexang.pIhe
preci pitate was 25crysta I?zed t wo t?%es fron1§%3tggletﬁanol to yield the

title cpqpound<%ﬂu@%$g§a@o§p@@rk@sg)needle crystal (34.5 g (112 mmol),
20. 2% vyi el d). L mz 331 [ MtNa] +.
Trifluoromethanesulfonic acid (1.00 mL) was added
to a liquid suspension of the compound (4-1) (ldO g,
555 mmol) in allyl alcohol (500 mL) at 0°C, and the
reaction liquid was vigorously stirred at 80°C for
10 48 hours. After the sufficient progress of the
reaction was confirmed, thereto was added triethylamine
(3 mL) to terminate the reaction. The resultant was
concentraﬁed under. reduced pressure. Next, the residue
was suspended in anhydrous acetonitrile (500 mL), and
15 thereto were added benzaldehydedimethylacetal (127 g,
1.5 equivalent) and p-toluenesulfonic acid monohydrate
(5.28 g, 0.05 equivalent). The resultant liquid was
stirred at 40°C for 4'hours, and then thereto was added
triethylamine (10 mL) to terminate the reaction. - The
20 resultant was concentrated under reduced pressure. The
residue was poured into hexane (2000 mL) and water
(500 mL), and then the mixed liquid was vigorously
stirred. The resultant precipitate was filtrated, and
rinsed with water and hexane. The precipitate was
25 crystallized two times from heated ethanol té yield the

title compound (4-2) as a colorless needle crystal

{34.5 g (112 mmol), 20.2% yield}.



Route B4; 1-0-allyl-2,3-di-0O benzyl-4,6-0- benzylidene-a-D gl ucopyranosi de
(4-3): To a solution of the conmpound (4-2) (30.0 g, 597.3 mmmol ) in
anhydrous N, N-di net hyl f ormam de (DMF, 300 nL) were added benzyl brcm. de
(41.6 g, 2.5 equivalent) and sodi um hydroxide (11.7 g, 3.0 equivalent), and
the reaction solution was vigorously stirred at roomtenperature for 24
hours. After the 10sufficient progress of the reaction was confirmed, the
reacti on solution was poured into cold water (900 nL), and the resultant
was extracted with ethyl acetate (3 x 300 nmL). The organic |ayers were
conbi ned with each , d e {pation was washed with 15sat urated
saline (2 x 100 nl) ,Oﬁlg\r%er&?%v%%{]s %}Q[EQ sulfate, filtrated and then

concentrat ed under ﬁ@ﬂ%&ﬁdBPref5@1§l}%?f%f§5&11@9Eeﬁ§%idg??m@5 crystallized

two times from heated efhanol to yie e title conpoun 4-3) as a
col orl ess needlg AyStdnd 33-B> @ucAMThenddid& at e ypas concentrat ed,

purified by silica gel chromatography (hexane/ethyl acetate,
15:1,10:1,8:1), and tdhen ssystadh i gedcie amdheated ethanol3000ygel d the same
title conpound (4-3) (6.63 g) {total amount: 40.1 g (82.1 mvol ), 84.4%.
yi el d). 35LRVS 91.23 &ibfo ])MkNa]drrhydrous N,N-dimethylformamide (DMF,
300 mL) were added benzylbromide (41.6 g, 2.5
equiyalent)'and sodium hydroxide (11.7 g, 3.0
equivalent), and the reaction solution was vigorously
stirred at room temperature for 24 hours. After the
10 sufficient progress of the reaction was confirmed, the
reaction solution was pqured into cold water (900 mlL),
and the resultant was extrécted with ethyl acetate
(3 x 300 mL). The ofganic layers were combined with
each other; and the.combination was washed with |
15 saturated saline (2 x 100 mL), dried over sodium
sulfate, filtrated and then concentrated under reduced
pressure. The resultant residue was crystallized
two times from heated ethanol to yield the title
compound (4-3) as a colorless needle crystal (33.5 g).
20 The filtrate was concentrated, purified by silica gel
chromatography (hexane/ethyl acetate, 15:1~10:198:1),
and then crystallized from heated ethanol to yield the
same title compound (4—3) (6.63 g) {total amount :
40.1 g (82.1 mmol), 84.4% yield}.
25 LRMS m/z 511 [M+Nalt.
Route C4; 1-0-ally-2,3-di-O-benzyl-oa-D-

glucopyranoside (4-4):



Route C4; 1-0-ally-2,3-di-0-benzyl -u-Dgl ucopyranoside (4-4): 73 The
conpound (4-3) (15.6 g, 32.0 nmol ) was added to acetic acid (90 nL), and
further distilled water (50 nL) was added thereto. The solution was stirred
for 1 hour while heated and refluxed. After the 5sufficient progress of the
reaction was confirMed, .the solution was cooled to roomtenperature, and
then the sol vent was renoved by evaporatiaﬂ3 Distilled water (15 nL) was
added thereto, and the solution was again concentrated under reduced
pressure; this operation was 10repeated 4 tines. Thereafter, the resultant

ified b il | fl h t h / hyl t,at.e,
41,2:1.1:1.1:2) to JRRIGOTREIEN 8 conpotnd £a- 59°F 1586 Va2 gthaY
a1y h R ST AT for FoRRM Srenr dseritieg yater
sol ution of the(&@ﬂﬁ@Pnﬂé£454ae&1@h%r8t030;?h@“%&%u%ﬂoggbégrQH?rPgﬁgdL?e

(120 m.) were added ptol uenesul fonyl chloride (7. nmol )
20di et hyl am nogy¥ i dimeuf 36891 18, nSa OedTRhd . réN0ukE8. After the
5 sufficient progress of the reaction was confirmed, the
solution was cooled to room temperature, and then the
solvent was removed by evaporation. Distilled water
(15 mL) was added thereto, and the solution was again
concentrated under reduced pressure; this operation was
10 repeated 4 times. Thereafter, the resultant was
pufifiéd by silica gel flash chromatography
(hexane/ethyl acetate, 4:1-52:1-1:1-1:2) to yield the
title compound (4;4) {12.1 g (30.2 mmol), 94.5% yield}.
LRMS m/z 423 [M+Na]*. |
15 Route D4; 1-0-ally-2,3,4-di-O-benzyl-6-0O-tosyl-o-
D—glucopyranosiae (4-5) :
To a solution of the compound (4-4) (12.1 g,
30.2 mmol) in anhydrous pyridine (120 mL) were added p-
toluenesulfonyl chloride (7.5 g, 39.3 mmol) and 4-
20 dimethylaminopyridine (369 mg, 3.0 mmol&, and the
reaction solution was stirred.at 0°C for 16 hours.
After the sufficient progress of the reaction was
confirmed, the reaction solution was slowly pQured into
ice water (100 mL). The water layer was subjected to
25 extraction with ethyl acetate (3 x 200 mL). -The
organic layers were combined with each other. The

combination was washed with an aqueous 1 N HC1l solution



reaction solution was stirred at OC for 16 hours. After the sufficient
progress of the reaction was confirnmed, the reaction solution was slowy
poured into ice water (100 nL). The water |ayer was subjected to
25extraction with ethyl acetate (3 x 200 nmL). The organic |ayers were-
conbi ned with each other. The conbination was washed with an aqueous 1 N
HC1 solution 74 until the pH becone 4, Qed W th saturated aqueous
sodi um hydrogen carbonate (2 x 100 nL) and saturated saline (2 x 100 ni),
dried over sodiumsulfate, filtrated and then concentrated under reduced
pressure. 5The concentrate Qroduct was i ca_ gel

b
chr omat ogr aphy e h%?%t% I %%%W%t ghﬁdlwﬁta ¥?5u§?EF8 ?ﬂ&ePPFIe
conpound (4-5) %%ﬂﬂiqa§ %ﬁe%}% gbOQQEéqﬁylelgéO LBWB nizsgzZrLngb]/_'

10Route E4; 1- enzy
gfiegoggrﬁ?rgnpkéggﬂ%ydﬁgugIé@iﬁ#o?d%%?%%ﬁg&%égggﬁ{gﬁa%gl ﬁydrous L;ﬁ?d?ne
(5Q ) “Pre dissisiad ¥e8bd and then concentrated under reduced pressure. .
5 The concentrated product was purified by silica gel
flash chromatography (hexane/ethyl acetate,
6:1-4:1-2:1) to yield the title compound (4-5) {15;3 g
(27.6 mmol), 91.4% yield}.
LRMS m/z 577 [M+Na]™
10 Route E4; 1-0-allyl-2,3-di-O-benzyl-4-0~
(carbobenzoxy-f~alanyl) -6-0O-tosyl-a-D-glucopyranoside
(4-6):
Into a mixed solution of anhydrous dichloromethane
(200 mL) and anhydrous pyridine (50 mL) were dissolved
15 the compound (4-5) (15.3 g, 27.6 mmol), N-carbobenzoxy-
B-alanine (12.32 g, 55.2 mmol), l=-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride
(EDCI-HCl) (15.8 mg, 82.8 mmol) and 4-
dimethylaminopyridine (6.7 g, 55.2 mmol), and then the
20 reactive components were caused to react with. each
other at room temperature for 18 hours. After the
‘sufficient progress of the reaction was confirmed,
water (10 mL) was poured into the reaction solution to
terminate the reaction. Thereafter, the solution was
25 concentrated under reduced pressure. The resultant
residue was purified by silica gel chromatography

(hexane/ethyl acetate, 4:1-3:1-2:1-3:2) to yield the



15t he compound (4-5) (15.3 g, 27.6 mmol), N carbobenzoxy- p-alanine (12.32
g, 55.2 mmol ), 1-ethyl-3-(3- dinethylam nopropyl)carbodiimde hydrochl oride
(EDCl - HC1) (15.8 ng, 82.8 mmol ) and 4- di et hyl am nopyridine (6.7 g, 55.2
nmol ), and then the 20reactive conponents were caused to react with each
other at roomtenperature for 18 hours. After the sufficient progress of
the reaction was confirned, water (10 niL) s poured into the reaction
solution to termnate the reaction. Thereafter, the solution was
25concentrat ed under reduced pressure. The resultant residue was purified

by silica gel ¥ t (hexane hyl acetate, 4;1-43;1c,2; 32) to
yield the 75 ﬁ?%f%gé%%%oundj(Q?6€p{g$?1¥gg(g§é5gn%%?}%’8%%53@y¥%F2??'LRNB
mz 782 [ MtNa] +. LRIROUL 22 FAg2 L1 Qx4 ) ¥1- 2, 3-di - 0- benzyl- 4- 0-

(car bobenzoxy- P-al anyl) - 6-t hi oacetyl -u-D- 5gl ucopyranosi de (4-7):

Pat.assi um t hi oacet atmobe 1rg; #5002 11l )2 y\asdaddedehigya-gobution of the
conmpound (4-6) (17.1 g, 22.5 mol) in anhydrous N, N-di net hyl f or mam de (300
m.), and the soladritorbevesosst+f+ethmyl POG-flotodchopr sau-Bfter the
10sufficient progress of the reaction was confirnmed, the reaction solution
was poured int @loolapbwetrers {(AD0(4rt)), : and the resultant was extracted with

ethyl acetate (3 x 150 mL). The organic |layers were conbined wth
. Potassium thiocacetate (5.1 g, 45.0 mmol) was added

to a solution of the compound (4-6) (17.1 g, 22.5 mmol)
in anhydrous N,N-dimethylformamide (300 mL), and the
solution was stirred at 90°C for 3 hours. After the
10 sufficient progress of the reaction was confirmed, the
reaction solution was poured into cold water (400 mL),
and the resultant was extracted with ethyl acetate |
(3 x 150 mL). The organic layers were combined with
each other, and the combination was washed with
15 saturated saline (2 x 100 mL), dried over sodium
sulfate, filtrated and concentrated under reduced
pressure. The resultant residue was purified by silica
gel chromatography (hexane/ethyl acetate,
4£lﬁ3:l~2:1a3:2) to yield the title.compound (4-17)
20 {14.2 g (20.3 mmol), 90.0% yield}.
LRMS m/z 686 [M+Nal™t.
Route G4; 3-0-[2,3-di-0O-benzyl-4-0-(carbobenzoxy-
B;alanyl)—6—thioacetyl¥a—D—quinovopyranosyl;glycerol
(4-8):
25 The compdund”(4—7) (14.2 g, 20.4 mmol) was

dissolved in a solution (200 mL) of t-butyl alcohol and

distilled water (4:1), and then thereto were added a



each other, and the conbinati on was washed with 15saturated saline (2 x 100
m.), dried over sodiumsulfate, filtrated and concentrated under reduced
pressure. The resultant residue was purified by silica gel chromatography
(hexane/ ethyl acetate, 4:1,3:1,2:1,3:2) to yield the title conmpound (4-7)
20{14.2 g (20.3 nmol ), 90.0%yield}. LRVS mlz 686 [ MNa] +. Route 4;
3-0-[2, 3-di -0-benzyl-4-0- (carbobenzoxyp-alanyl)-6-thi oacetyl - a- D--qui novopyr
anosyl -gi ycerol (4-8): 25The compound (4-7) (14.2 g, 20.4 mol) was

di ssolved in a solution (200 nmL) of t-butyl alcohol and distilled water

(4:1), and then é?g{gt§i¥§£ﬁ 9%9?90 %%%6509u94 ngggkggpﬁ§%rggéggglsolution

int-butyl alco and trine amne oxi nol ) .

The sol ution wags Sty o0 gt i Lo 8- L0OHLE e4PET gL uBE. E0fyn24) hour s.

After the sufficient 5progress o the reaction was confi rned, g of .

activated carbomaas, agddesh thes et oi apdythepthessolutiopcwasogtirred for 30
m nutes to cause the catal yst to be adsorbed on the carbon. The sol ution

was subj ected tgempetdonrdi FoFatd oRoths oughree Ki thyasar$QEuspel contai ni ng
celite, so as to renove the catalyst. -

5 progress of the reaction was confirmed, 3 g of
activated carbon was added thereto énd then the
solution was stirred for 30 minutes to cause the
catalyst to be adsorbed on the carbon. The solution
was subjected to suction filtration through a Kiriyama

10 funnel containing celite, so as to remove the catalyst.
The reaction product remaining on the celite was washed
three times with ethyl acetate so as to be collected.
Distilled water (200 mL) was added to the collected
filtrate, and the resultant was extracted with ethyl

15 acetate (3 x 150 mL). The organic layers were combined
with each other, and the combination was washed with
saturated saline (2 x 100 mL), dried over sodium
sulfate, filtrated and concentréted under reduced
pressure. The resultant residue was purified by silica

20 gel'chromatography (hexane/ethyl acetate,
2:151:152:351:251:4-51:8) to yield the title compound
(4-8) {13.2 g (18.9 mmol), 93.0% yield}.

LRMS m/z 720 [M+Na]*.
Route H4; 3-0-[2,3-di-O-benzyl-4-0-(carbobenzoxy-

25 f-alanyl)-6-thicacetyl-a~-D-quinovopyranosyl]-1-0-
stearoyl-glycerol (4-9):

Stearoyl chloride (8.5 g, 28.2 mmol) was added to



The reaction product remaining on the celite was washed three tinmes with
ethyl acetate so as to be collected. Distilled water (200 nL) was added to
the collected filtrate, and the resultant was extracted with ethyl
15acetate (3 x 150 nmL). The organic |layers were conbined with each other,
and the conbi nati on was washed with saturated saline (2 x 100 nL), dried
over sodiumsulfate, filtrated and concent%ated under reduced pressure. The
resul tant residue was purified.by silica 20gel chromatography (hexane/ethyl
acetate 2:1,1:1,2:3-.1:2.1:4.1:8) to yield the title compound (4-8) {13.2

3- (()1%[3293rr31|3|)0b%%2§%/0e F ?tt&%baﬁ"%ﬁt?ggm b8 Ta-g) (13,1 g, OMIE T
25P-al any1) - 6- thi 0?8;%@& bgg}ﬁ%{}m;‘{?&%@g %lor?tth%f?&e"t‘EBtS'erdt%%yﬁﬁEiO'

St earoyl chloride’ ed 't uti on of
the conpound (45 %yrlﬁ%ngyfldiﬁe ﬁi '”aﬁ&hyﬁé9uehg'EBEQEQBEtQQQG (200

m.) and anhydrous 50 nL hen the solution was stirred at
room tenperaturg: f pre@ Q@U£§omﬂiéﬁﬁe£gﬁure for 2 hours. After the
5 sufficient progress of the reaction was confirmed,

methanol (5 mL) was added thereto so as to terminate
the reaction. The solution was concentrated .under
reduced pressure. A small amount of ethyl acetate was
used to suspend the residue, and the suspended residue

10 - was poured into water (200 mL). The resultant was
extracted with ethyl acetate (3 x 100 mL). The organic
layers were combined with each other, and the
combination was washed with saturated saline
(2 x 100 mL), dried over sodium sulfate, filtrated and

15 then concentrated under reduced pressure. The
resultant residue was purified by silica gel
chromatography (hexane/ethyl acetate,
6:154:152:153:2-1:1) to yield the title compound (4-9)
as a colorless oily substance {7.1 g (7.4 mmol), 39.4%

20 yield}.

LRMS m/z 987 [M+Nalt
Route I4; 3-0-[2,3-di-O-benzyl-4-0O-(carbobenzoxy-

Bfalanyl)—6—sulfo—u—D—quinovopyranosyl]—1—O~stearoyl—
glycerol (4-10):

25 Oxone (18.1 g, 29.5 mmol) and potassium acetate

(4.0 g) were added to a solution of the compound (4-9)

(7.1 g, 7.4 mmol) in acetic acid (160 g, 4 mol), and



S5sufficient progress of the reaction was confirnmed, nethanol (5 nL) was
added thereto so as to termnate the reaction. The solution was
concentrated under reduced pressure. A snmall anmount of ethyl acetate was
used to suspend the residue, and the suspended residue 10was poured into
water (200 nL). The resultant was extracted with ethyl acetate (3 x 100
m.). The organic | ayers were conbi ned mﬁthﬁfach ot her, and the conbination
was washed with saturated saline (2 x 100 dried over sodiumsulfate,
filtrated and 15t hen concentrated under reduced pressure. The resultant.

resi due was purlfled b ica gel chromato ra, h hex ane eth acet at e,
6:1,4:1-.2:1- 43 itq% %o @?%? He Yiere® con%o%%% f é as %mcolorless

gottyesggstance (Tode il Tc8 FOP )5 RO AL SR i R

3-0-[2, 3-di - f@?’éeé]s O £ CERDOPENZOXYr 30 Ak a0YdH 1 Bnsdl] f Ond- Bu g4t DN OPYT anos
yl]-1-0- stearoyl ycerol (4-10): 250xone (18.1 g, 29,5 nmol ) and pot assi um

acetate (4.0 g)sd%ﬁca@mdﬁﬁetﬁb@reelyﬁt@naOéOI@e7cemwoyﬂdlﬁﬂ QdfIxildg, 7.4
mml) in acetic acid (160 g, 4 nol), and 78 then the solution was

vi gorouslsy stirgediaton 0050 Q@ enperatdriehé oreddl bt svaAf¢errabeesduifii ent
progress of the reaction was confirnmed, the reaction solution was poured
into a cold 7. tMsbdiest diyelr oki¥el00 mL). The organic layers were

combined with each other, and the combination was
washed with saturated aqueous sodium hydrogen carbonate
(2 x 100 mL) and saturated saline (2 x 100 mL), dried

10 over sodium sulfate, filtrated and then concentrated
udder reduced pressure. The resultant residue was
purified by silica gel chromatography
(chloroform/methanol, 100:1-50:1-20:1-15:1-12:1) to
yield the title compound (4-10) as a colorless waxy

15 substance {5.2 g (5.24 mmol), 71.2% yield}.

LRMS m/z 968 [M-Na]~

Route J4; 3-0-[4-0-(f-alanyl)-6-sulfo-a-D-
guinovopyranosyl]-1-O-stearoyl-glycerol (4-11):

To a solution of the compound (4-10) (191 mg,

20 193 umol) in methanol (10 mL), dichloromethane (10 mL)
and acetic acid (0.2 mL) was added 10% palladium-
activated carbon (160 mg), and then the solution-was
stirred at room temperature under an atmosphere of
hydrogen gas for 48 hours. After the sufficient

25 progress of the reaction was confirmed, the palladium-
activated carbon was filtrated off. The filtrate was

concentrated under reduced pressure. The resultant



5solution (500 nL) and the resultant was extracted with ethyl acetate (4 x
100 m.). The organic |ayers were conbined with each other, and the

conbi nati on was washed with saturated aqueous sodi um hydrogen carbonate (2
x 100 nL) and saturated saline (2 x 100 nL), dried 10over sodium sulfate,
filtrated and then concentrated under reduced pressure. The resultant
residue was purified by silica gel chromatography (chl oroforninethanol,
100: 1-?50: 1-,20: 1->15:1,12:1) to yield the title conpound (4-10) as a

col orl ess maxy 155ubstance {5.2 g (5.24 mol ), 71.2%yvyield}. LRVMS nmlz 968
[ M Na] -. . o
3-0-[4-0-(3- alanyﬁﬁg% su??op%f ﬁ?%o% ?%%h%%y??l C%ro %%? r‘?p%cherol
(4-11): To a Soééﬁié’ Lo L e € 99;995(1?% %%9& (¢ py, 20193 prol) in

met hanol (10 nL or onet hane acetic acid (0.2 nL) was

added 10% pal | aci g sci i yal £d: £369085 (4605 B3, 6 Anelo t Ped1 hensot utLon. was
stirred at roomtenperature under an atnosphere of hydrogen gas for 48

hours. After themssddigi ent12pprogress of the reaction was confirned, the
pal | adium activated carbon was filtrated off. The filtrate was
concentr at ed under rEeriEed/pressuie-NThe.resultant
Route K4; 3-0-[4-0-(2,3,5-triiodobenzoyl-5-
alanyl)—6—§ulfo—a—D-quinovopyranosyl}—1-O—stearoyi—
glycerol (4-12):
Into a mixed solution of anhydrous dichloromethane

10 (10 mL) and anhydrous pyridine (5 mL) were diSsolved
the compound (4-11), 2,3,5-triiodobenzoic acid (192 mg,
385 pymol), l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride
(EDCI-HCl) (73.8 mg, 385 umol) and 4-

15 dimethylaminopyridine (2 g, 19 umol), and then the
reactive components were caused to react with each
other at room temperature for 18 hours. After the.
sufficient progress of the reaction was confirmed,
water (10 mL) was poured into the reaction solution to

20 terminate the reaction. Thereafter, the solution was
concentrated under reduced pressure. The resultant
residue was purified by silica gel chromatography
(chloroform/methanol/distilled water, -
50:10:1440:10:1.2430:10:1.5~20:10E2) to yieid the title

25 ' compound (4-12) {81 mg (70 pmol), 36.3% yieid, which
was the yield through the two routes J4 and K4}.

LRMS m/z 1136 [M - Na]~



79 residue was purified by silica gel chromatography

(chl orof orml met hanol / di stilled water, 100: 25: 3, 65: 25: 4, 65: 35:5,65:45:6) to
yield the title conmpound (4-11). 5LRMS mz 654 [ M Na]-. Rout e K4,
3-0-[4-0-(2,3,5-triiodobenzoyl-13 _

al anyl) - 6- sul f 0- a- D- qui novopyr anosyl ] - 1- 0- st ear oyl gl ycerol (4-12): Into a -
m xed sol uti on of anhydrous dichloronethaqg)lo(lo m.) and anhydrous
pyridine (5 nmL.) were dissolved the conmpouna (4-11), 2,3,5-triiodoberizoic
acid (192 ng, 385 pnol), 1l-ethyl-3-(3- dinethylam nopropyl)carbodiimde
hydr ochl ori de (EDCI. HC1 73.8 . 385_pnol ) and 4- 15di net hyl am nopyri di ne
(2 g, 19 pnol), and %&Rﬁpé?ﬁﬁrﬁég%?gé tonponents were caused to react with

each ot her at roon1Hggﬁqggggéef£9[%$g§Q§y%§jtﬁgter the sufficient progress

of the reaction was i THEed, wa was poured into the reaction

sol ution to 20t ﬁ@ﬁﬁ&@yw@m?&e@fr&@émtiweaé%y&m@ Y8San

concentrated under ced pressure. The resultant residue was purified by
silica gel chromQamanty deh s of arsd et hanol/ dbstid! edi Wat £ised in
50:10:1,40:10:1.2 30:10:1.5,20:10:2) to yield the title 25conpound (4-12)
{81 nmg (B0 pmolohe I 1306wired dschdmhe b wasitireg yarel d t hrough the two routes
J4 and K4}. -

~a-sulfoquinovosyldiacylglycerol monoiodide derivative

as an example thereof:



LRms mz 1136 [M- Naj- 80 Synthesis Exanple 5 A process for
produci ng t he sulfopyranosylacylglycerol derivative according to an

enbodi ment of the present invention is illustrated in 5the follow ng schene
5, giving an a-sul foqui novosyl di acyl gl ycerol nonoi odi de derivative as an
exanpl e thereof: 82 83 The following will describe a synthesis

exanpl e through the individual steps in deéfl|
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<Synt hesi s Exanpl e> Route A5;

1-0-al lyl1l-4, 6-0-benzyl i dene- a- D5gl ucopyr anosi de (5-2):

Trifl uoromet hanesul fonic acid (1.00 nm) was added to a |iquid suspension of
t he conpound (5-1) (100 g, 555 mml) in allyl alcohol (500 nL) at O0C, and
the reaction liquid was vigorously stirred at 80C for 1048 hours. After the
sufficient progress of the reaction was co@i rmed, thereto was added
triethylamne (3 nL) to termnate the reaction. The resultant was
~concéntrated under reduced pressure. Next, the residue was suspended in

-~ anhydrous: acetonitrile (500 nlL), and 15thereto were added

benzal dehydedi met hyl acetal (127 g, 1.5 equiva ent) and p-tol uenesul fonic
aci d monohydrate (5.28 g, 0.05 equival ent). *the resultant liguid was
stirred at 40C for 4 hour and then ther t,,ogwas added tri etthyl anmine (10
m) to termnate the reac}' ok The 20resurfagt was concentraIed under
reduced pressure. The r& due\was pour etf &t 0, hexane (200¢F ) and wat-er
(500 nL), and then tbhe mx:ed |qU|d@as VI orpusly &§irred he resultant

precipitate was filt ted rinsep wlt ter ang hexafe. /The
precipitate was ZSCr@talllze t wo tunrres fromg heat eeh et ha to yield the
title conpound (5-2) ag Por | ess negdcg ystal 134.5 g (12 ol ),
20. 2% vyield}. 84 LRIVBw 1 [ M+Na] 8
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Route B5; 1-0-allyl-2,3-di-0O benzyl-4,6-0- benzylidene-a-D- gl ucopyranosi de
(5-3): To a solution of the conmpound (5-2) (30.0 g, 597.3 nmmmol ) in
anhydrous N, N-di net hyl f ormam de (DMF, 300 nL) were added benzyl brom de

(41.6. g,

2.5 equival ent) and sodi um hydroxide (11.7 g, 3.0 equival ent),

the reaction solution was vigorously stifred at roomtenperature for 24

hours. After the 10sufficient progress of gi3he reaction was confirned,
reaction solution was poured into cold water (900 nL),

was extracted with ethyl acetate (3 x 300 nL). The organic |layers were

conbi ned with each atherssang, the combinatdon yas

saline (2 x 100 nL), dried over sodiumsulfate, fil rated¥and t hen
concentrated undeluedused ipiessWR1 Hedes tant;resi due was crystal lized
two tines fromheated ethanol to yield the title conpound (5-3) as a
col orl ess needl e crygsaltHe¥d S Pam2Ethe filtrate was concentrated,
purified by silica gel chromatography. (hexane/ethyl acetate,
15:1-,10:1,8:1), an®kduten 2¢;yst-al-4d 1 Zed {4,060 hesdredy etdearmotatD- yi el d the
sanme conmpound (5-3) (6.63 g) {total anmount: 40.1 g (82.1 mol), 84.4%
yi el d}. 25LRVBIfuzopYranMeNale+. (5-2) :  Route C5;

1-0-al ly-2, 3-di - 0- benzyl - a- Dgl ucopyr anosi de (5-4):

10

15

20

25

Trifluorometharnesulfonic acid (1.00 mL) was added
to a liquid suspension of the compound (5-1) (100 g,
555 mmol) in allyl alcohol (500 mL)- at 0°C, and the
reaction liquid was vigorousiy stirred at 80°C for
48 hours. After the sufficient progress of the
reaction was confirmed, thereto was added triethylamine
(3 mL) to terminate the reaction. The resultant was
concentrated under reduced pressure. Next, the residue
was suspended in anhydrous acetonitrile (500 mL), and
thereto were added benzaldehydedimethylacetal (127 g,
1.5 equivalent) and p-toluenesulfonic acid monohydrate
(5.28 g, 0.05 equivalent). The resultant liquid was
stirred at 40°C for 4 hours, and then thereto was added
triethylamine (10 mL) to terminate the reaction. The
resultant was concentrated under reduced pressure.. The
residue was poured into hexane (2000 mL) and water
(500 mL), and then the mixed liquid was vigorously
stirred. The resultant precipitate was filtrated, and
rinsed with water and hexane. The precipitate was
crystallized two times from heated ethanol to yield the
title compound (5-2) as a colorless needle crystal

{34.5 g (112 mmol), 20.2% yield}.

and

t he
and the resultant

W tdy dpsat urated



85 The conpound (5-3) (15.6 g, 32.0 mml ) was dissolved in acetic
acid (90 nL), and further distilled water (50 nL) was added thereto. The
solution was stirred for 1 hour while heated and refluxed. After 5the

suf ficient progress of the reaction was confirned, the solution was cool ed
to roomtenperature, and then the sol vent was renoved by evaporati on.
Distilled water (15 nL) was added thereto,‘ﬁnd t he sol ution wasagain
concentrated under reduced pressure; this 10operation was repeated 4 tinmes.
Thereafter, the resultant was purifi-ed by silica gel flash chronmatography

(hexane/ethyl acet at to yield the title conpound (5-4)
{12.1 g (30.2 mmol ), E‘@%§5‘5V§| %%} BT RIS [ MrNa] +. Route D5

1-0-ally-2,3,4-di -0 penzyl 0.t Qs 55 T
y- RENZY1p6; 01t ?22{%189 803'089%3?8%9? _(5¢5p. To a

sol ution of t he conpound (5-4) ( n-anhydrous pyridi ne

(120 nmL) were @&eﬂypzdgﬂei@lye@ﬁﬁ@&wﬁyhogméﬂwIE:s(? 59, 39.3 mml) and
4- di nmet hyl am nopyri di ne (369 3.0 mol ), and the reaction solution was

stirred at 0OC for 16T@oyr§@1@{1@ﬁ bhetpof Ebepenhdproegpess30f 0t e reaction
was confirmed, the reaction solution was slowy poured into 25ice water
(100 mL) .5 The waled ruayker ivasashpfiecteoN|w-ekte eyl dormenhhdet hpkFacetate (3
X 200 m.). The organic |ayers were conbined with each other. The
300 mL) were added benzylbromide (41.6 g, 2.5
équivalent) and sodium hydroxide (11.7 g, 3.0
- equivalent), and the reaction solution was.vigorously
stirred at room temperature for 24 hours. After the
10 sufficient progress of the reaction was confirmed, the
reaction solution waé poured into cold water (900 mL),
and the resultant was extracted with ethyl acetate
(3 x 300 mL). The organic layers were combined with
each other, - and the combination was washed with
15 saturated saline (2 x 100 mL), dried over sodium
sulfate, filtrated and then concentrated under reduced
pressure. The resultant residue was crystallized
two times from heated ethanol to yield the title
compound (5-3) as a colorless needle crystal (33.5 g).
20 The filtrate was concentrated, purif;ed by silica gel
chromatography (hexane/ethyl acetate, 15:1510:1-8:1),
and then cfystallized from heated ethanol to yield the
same compound (5—3} (6.63 g):{total amount: 40.1 g‘
(82.1 mmol), 84.4% yield}.
25 LRMS m/z 511 [M+Na]™
Route C5; 1-0-ally-2,3-di-O-benzyl-a-D-

glucopyranoside (5-4):



86 conbi nati on was washed with an aqueous 1 N HCLl solution until the pH
becane 4, washed wi th saturated agqueous sodi um hydrogen carbonate (2 x 100
m.) and saturated saline (2 x 100 nL), dried over sodiumsulfate,
5filtrated and then concentrated under reduced pressure. The concentrated
product was purified by silica gel flash chromatography (hexane/ et hyl
acetate, 6:1,4:1,2:1) to yield the title ound (5-5) 115.3 g (27.6
mol ), 91.4%yield}. 10LRVMS nmlz 577 [ M+Na] 4". Rout e E5; '
1-0-allyl-2, 3-di - O benzyl- 4-0- :

car bobenzoxy- p-al a -6-0- | - a- L uco anosi de iy . od
'golution gfxgnﬁydroﬂg&%iééﬁ%é%ﬁ%thaﬁgyggygogy ‘)9%ﬁgI%&ﬁﬁgZ%%énpgr?d?L§¢(5o-

m) were dissolyed e eompaynd (S-2)i 4 1?9(?3)&) 27arﬁ§/%‘éher distilled

N-car bobenzoxyp-al anine (12.32 g, 55.2 nmol) 1- et hy1-3-(3-

di met hyl ani nopr,opyd ) cardagh)i mide hysdsochloride (ERQ .40 {J5. fasy, 82.8
mmol ) and 4- 20di met hyl am nopyridine (6.7 g, 55.2 nmol), and then the
reactive conponantsader@ causedht o/ eacthad ddy eatd wihrixad. r ofter
tenperature for 18 hours. After the sufficient progress of the reaction was
confirmed, watethg hifli)ciwast pourecesntef tites resecttiom s utdant 1oned,
25term nate the reaction. Thereafter, the solution was concentrated under
reduced pressurtdie Bvel Uldsul twait sl il et avaiso P rt ik diyu 8¢ 4 | dd gldten

chr omat ogr aphy _
the solvent was removed by evaporation. Distilled

water (15 mL)- was added thereto, and the solution was
again concentrated under reducéd pressure; this
10 ope;ation was repeated 4 times. Thereafter, the
resultant was purified by silica gel flash
chromatograpny (hexane/éthyl acetate, 4:1-52:1-1:1-1:2)
to yield the title compound (5-4) {12.1 g (30.2 mmol),
94.5% yield}.
15 LRMS m/z 423 [M+Na]*t.
Route D5; 1-0-ally-2,3,4-di-O-benzyl-6-O-tosyl-a-
D-glucopyranoside (5-5):
To a solution of the compound (5-4) (12.1 g,
30.2 mmol) in anhydrous pyridine (120 mL) were added p-
20 toluenesulfonyl chloride (7.5 g, 39.3 mmol) and 4-
dimethylaminopyridine (369 mg,73.0 mmol), and the
reaction solution was stirred at 0°C for 16 hours.
After the sufficient progress of the reaction was
confirmed, the reaction solution was slowly poured into
25 ice water (100 mL). The water layer was subjected to
extraction with ethyl acetate (3 x 200 mL). The

orgahic layers were combined with each other. The



87 (hexane/ethyl acetate, 4:1.3:1-2:1,3:2) to yield the title conmpound
(5-6) {17.1 g (22.5 nmml ), 81.5%vyield}. LRMS mz 782 [ M:tNa] +. Route F5;
1-0-allyl-2,3-di-0O benzyl-4-0- 5(carbobenzoxy-13-al anyl)-6-thi oacetyl -a-D
gl ucopyr anosi de (5-7): Pot assi um t hi oacetate (5.1 g, 45.0 nmol) was
added to a solution of the conpound (5-6) (17.1 g, 22.5 mmol) in anhydrous
N, N- di net hyl f or mam de (300 nlL), and the 108Sé)| ution was stirred at 90C for 3
hours. After the sufficient progress of the reaction was confirmed, the
reaction solution was poured into cold water (400 nL), and the resultant

was t ted with ethyl t at 3 150 nmL). _Th '

conti ned w th FRAT O e “and AR o har i hERS hak Bl { LA At ec
sal i 2 x 100 M), i dj t [ trated
uRd'er“er(eduéed e R T A T R et A
chr omat ogr aph %g{g e 22044, 3: Wiy 3220 ' th
title co?rpogné 5%5- {e@?l&gé{% I?(Z:%ég&%’rmm%g (%o’.go%/g@iz%%} .g%R%\/QBtﬁr%?C%%G ©

7
[ MENa] +. U G2 x 100 mL), dried over sodium sulfate, _
3-0-[2, 3-di - O benzyl- 4-0- (car bobenzoxy3- alanyl) - 6-t hi oacetyl - a- D- qui novopyr
anosyl -glsycerolfiltrated and then concentrated under reduced pressure.

The concentrated product was purified by silica gel
flash chromatography (hexane/ethyl acetate,
6:1-4:1-2:1) to yield the title compound (5-5) {15.3 g
(27.6 mmol), 91.4% yield}.

10 LRMS m/z 577 [M+Nal]™.

Route E5; 1-0-allyl-2,3-di-O-benzyl-4-0-
(carbobenzoxy-p-alanyl)-6-0-tosyl-a-D-glucopyranoside
(5-6):

Into a mixed solution of anhydrous dichloromethane

15 (200 mL) énd anhydrous pyridine (50 mL) were dissolved
the compound (5-5) (15.3 g, 27.6 mmol), N-carbobenzoxy-
B-alanine (12.32 g, 55.2 mmol), l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride
(EDCI-HC1) (15.8 mg, 82.8 mmol) and 4-

20 dimethylaminopyridine (6.7 g, 55.2 mmol), and then the
reactive components were caused to reacf with each
other at room temperature for 18 hours. After the
sufficient progress of the reaction was confirmed,
water (10 mL) was poured-into the reaction solution to

25 terminate the reaction. Thereafter, the solution was
concentrated under reduced pressure. The resultant

residue was purified by silica gel chromatography



25(5-8): The conpound (5-7) (14.2 g, 20.4 mml) was dissolved in a
solution (200 nL) of t-butyl alcohol and 88 distilled water (4:1), and
then thereto were added a . 0.04 Mosm umtetraoxide solution in t-butyl

al cohol (3 nL) and trinethylam ne N-oxide (3.4 g, 30.5 mmol ). The sol ution
was stirred wwth a stirrer at room5tenperature for 24 hours. After the
sufficient progress of the reaction was confirmed, 3 g of activated carbon
was added thereto and then the solution was' stirred for 30 m nutes to cause
the catal yst to be adsorbed on the carbon. The solution 10was subjected to

suct i on T1Tr | oB, IRG oy, KLCLYRR Lumnelycont oo, el ey ;2 (°
uashed hrce tiee: i insbinh, soskal ey 50,08 Loobs galiceted P aililed |

extracted with ethyl;agetaye §8>Xx h2Qafk). The organic layers were conbi ned
with each other, and the conbination was washed with saturated saline (2 x

100 i), dried over gedtanrsyl fapea1fihtpated;apdpegnoenyrgted under
reduced 20pressure. The resultant residue was purified by silica gel
chromat ogr aphy (dhexesied et by -@eel ahel) 26deilli dadeByl-d-3+-4-1:8) to yield the
title conpound (5-8) {13.2 g (18.9 nmmol ), 93.0%vyiel d}.
glucopyranoside (5-7):
Potassium thioacetate (5.1 g, 45.0 mmol) was added
‘to a solution of the compound (5-6) (17.1 g, 22.5 mmol)
in anhydrous N,N-=dimethylformamide (300 mL), and the
10 solution was stirred at 90°C for 3. hours. After the
sufficient progress of the reaction was confirmed, the
reaction solution was poured into cold water (400 mL),
and the resultant was extracted with ethyl acetate
(3 x 150 mL). The organic layers were .combined with
15 each other, and the combination was washed with
saturated saline (2 x 100 mlL), dried over sodium
sulfate, filtrated and concentrated under reduced
pressure. The resultant residue was purified by silica
gel chromatography (hexane/ethyl acetate,
20 4:1-3:152:153:2) to yield the title compound (5-7)
{14.2 g (20.3 mmol), 90.0% yield}. '
LRMS m/z 686 [M+Na]l™.
Route G5; 3-0-[2,3-di-0-benzyl-4-0-(carbobenzoxy-
f-alanyl)-6-thicacetyl-a-D-quinovopyranosyl-glycerol
25 (5-8):
The compound (5-7) (14.2 g, 20.4 mmol) was

dissolved in a solution (200 mL) of t-butyl alcohol and



LRVS mz 720 [ MFNa] - 1-. 25Route H5; 3-0-[2, 3-di-O benzyl-4-0-(carbobenzoxy-
p-alanyl)-6-.thi oacetyl - a- D- qui novopyranosyl] -1, 2-di - O stearoyl - gl ycerol
(5-9): 89 Stearoyl chloride (8.5 g, 28.2 nmol) was added to a m xed
solution of the conmpound (5-8) (13.1 g, 18.8 mmol) in anhydrous _

di chl oronet hane (200 nlL) and anhydrous pyridine (50 nmL), and then the
solution was 5stirred at roomtenperature % r 2 hours. After the sufficient
progress of the reaction was confirmed, nethanol (5 nL) was added thereto
SO as to term nate the reaction. The solution was concentrated under
reduced pressure, smal | amount of ethyl acetate was 10used to suspend t he

reS|Fue and tH%l%Esb%%@eﬂaF%El@ﬂelhasabguFﬁﬁnlE?%rﬁéPeVe(?Oé RES. 2The

t ant d th et tat 100 I

bere conbi ned T dhcrebt e CohkeeRFat CoRbIRAT R R Wb haTRea heTR. | e
sat ur at ed sallng%%§ﬁg §n&09rf$%th§ié§9n8vﬁr §9§éu syl%atgo 5 %ﬁg@ ed and

t hen concentr at under reduced essuré e resu tant'reési due mas

purified by siliga ?&iu*&f‘&?”@é@%@??i‘e&h%éﬂeée&@i’kréEeéét Boom
6:1,4:1,2:1, 3: 2. to yireld the title conpound (5-9) 20as a colorl ess
0'|Y Sub%tance-&éﬁbé&é&&§b9f@ﬁvia h&dr8% After the sufficient
progress of the reaction was confirmed, 3 g of
activated carbon was added thereto and then the
solution was stirred for 30 minutes to cause the
catalyst to be adsorbed on the carbon. The solution
10 was subjected to suction filtration through a Kiriyama
funnél containing celite, so as to remove the catalyst.
The reéction product remaining on the celite was washed
three times with ethyl acetate so as to be collected.
Distilled water (200 mL) was added to the collected
15 filtrate, and the resultant was extracted with ethyl
acetate (3 x 150 mL). The organic layers were combined
with each other, and the combination was washed with |
saturated saline (2 x 100 mlL), dried over sodium
sulfate, filtrated and concentrated under reduced
20 pressure. The resultant residue was purified by silica
gel chromatography (hexane/ethyl acetate,
2:1-1:1-2:3-1:2-1:4-1:8) to yield the title compound
(5;8) {13.2 g (18.9 mmol), 93.0% yield}.
LRMS m/z 720 [M+Na]™.
25 Route HS5; 3-0-[{2,3-di-0O-benzyl-4-0-(carbobenzoxy-
B—alanyl)—6;thioacetyl—a—D—quinovopyranosyl]—1,2—di—O—

stearoyl-glycerol (5-9):



yield). LRVBE nfz 1253 [ MtNa] - 1-. Rout e 15;

3-0-[2, 3-di - O benzyl-4-0-(carbobenzoxyl3-al anyl) - 6- sul f 0- a- D- gui nhovopyr anos
yl1l] -1, 2-di -0- 25stearoyl -glycerol (5-10): Oxone (24.4 g, 39.7 mol)
and potassium acetate (3.8 g) were added to a solution of the conpound
(5-9) 90 (12.2 g, 9.9 mmol) in acetic acid (150 g, 9.9 mai), and then the
solution was vigorously stirred at 45C for_ .48 hours. After the sufficient
progress of the reaction was confirned, % reaction solution was 5poured
into a cold 7.5 M sodi um hydr oxi de solutlon (500 nL) and the resultant was

t ted with ethyl t at 4 1Q0 Th ic.l onbi ned
extracted with ethyl pesiate (4,109 1), Theqorgenic|ayers ere somine
d hyd 0 t d | 2 100 nL
S0 um hydr oger, car bonate, 40(2, . 100.4L)apd g ek pd salng (2 100 ).

pressure. The rP@”étrﬁrﬂélfe§hdé'ﬁh§9@§oQé”!ji!:ﬁﬁo?éﬂméthéﬁé 9§bocm9rr§hegraphy

(chl orof or M met hanol , 100: 1, 50: 17 20: 1, 15: to 15yield the title
compound ( 5- 10)a@ﬁy@r§@£0§§§§§1M@XY50 mL), and then the solution was
5 stirred at room temperature for 2 hours. After. the
sufficient progress of the reaction was confirmed,
methanol (5 mL) was added thereto so as to terminate

the reaction. The solution was concentrated under

reduced pressure. A small amount of ethyl acetate was

10 used to suspend the residue, and the suspended residue
was poured into water (200 mL). The resultant was
extracted with ethyl acetate (3 x 100 mL). The organic

layers were combined with each other, and the
combination was washed with saturated saline
15 (2 x 100 mL), dried over sodium sulfate, filtrated and
then concentrated under reduced pressure. The
resultant residue was purified by silica gel
chromatography (hexane/ethyl acetate,
06:1-4:1-52:1-53:2-1:1) to yield the title compound (5-9)
20 as a colorless oily substance {12.2 g (9.9 mmol), 52.8%
yield}.
LRMS m/z 1253 [M+Na]®
Route I5; 3-0-[2,3-di-0O-benzyl-4-0-(carbobenzoxy-
B—alanyl)—6—sulfo—a—D—quinovopyranosyl]—1,2—di—b—
25 stearéyl—glycerol (5-10) :
Oxone (24.4 g, 39.7 mmol) and potassium acetate

(3.8 g) were added to a solution of the éompound (5-9)



substance {8.6 g (6.97 mmol), 70.3%yield}. LRVSE mz 1235 [ M Na] -.

Rout e J5; '

3-0-[4-0-(13-al anyl) - 6- sul f o- a- Dqui novopyr anosyl ] -1, 2-di - 0-st earoyl -gl ycero
| sodium 20salt (5-11): To a solution of the conpound (5-10) (480.8
ng, 382 pnol) in methanol (20 nm.), chloroform (10 nm.) and acetic acid (0.5
m.) was added 10% pal | adi um acti vated carbon (300 ng), and then the
solution was stirred at 25roomtenperaturé9 nder an atnosphere of hydrogen
gas for 48 hours. After the sufficient progress of the reaction was

confirmed, the palladiuntactivated carbon, 91 was filtrated off, The
filtrate was concem rét ed UriER Lk ebiceec bt esdate. (The Festt P APt esfBbde was

purified by silica gel chronatograph chl or m et h | /distilled ter,
B100: 25 3. s e s e R ST 6y 11 7SS FAUTHE. PFLTECRoRpomit (B951) LR

Cur o a- D aur ncod}A sy ATS e S eTRRredh e o SRePET 0 m et
(5-12): reaction was confirmed, the reaction solution was
5 poured into a cold 7.5 M sodium hydroxide solutién
(500 mL) and the resultant was extracted with ethyl
acetate (4 x 100 mL). The organic layers were combined
with each other, and the combination was washed with
saturated aqueous sodium hydrogen carbonate
10 (2 x 100 mL) and saturated saline (2 x iOO mL), dried
over sodium sulfate, filtrated and then concentrated
under reduced pressure. The resultant residue was
purified by silica gel chromatography
(chloroform/methaﬁol, 100:1-50:1-20:1-515:1-12:1) to.
15 yield the title compound (5-10) as a colorless waxy
substance {8.6 g (6.97 mmol), 70.3% yield}.
LRMS m/z 1235 [M-Na]l~.
Route J5; 3-0-{4-0-(B-alanyl)-6-sulfo-a-D-
guinovopyranosyl]-1,2-di-O-stearoyl-glycerol sodium
20 salt (5—11f:
To é solution of the compound (5-10) (480.8 mg,
382 pmol) in methanol (20 mL),.chloroform (10 mL) and
acetic acid (0.5 mL) was added 10% paliadium—activated
carbon (300 mg), and then the solution was stirred at
25 . room temperature ﬁnder an atmosphere of hydrogen gas

for 48 hours. After the sufficient progress of the

reaction was confirmed, the palladium-activated carbon



The conmpound (5-11) was dissolved in a m xed sol ution of anhydrous

di chl oronet hane (15 nl), pyridine (5 nL) and triethylanine (2 nL), and
thereto was added (4-iodobenzoyl) p-nitrophenyl ester (635 ng, 151.72
mmol ). Wiile the solution was stirred with a stirrer, the reactive
conponents were caused to react with each other at roomtenperature for 24
"hours. After the sufficient progress-of the reaction was confirned, toluene
and methanol were added to the 20sol ution.’{Under reduced pressure, the
solvents were then renoved by evaporation to concentrate the sol ution,
whi | e azeotropy. The resultant _residue was purified by silica
chronatography‘X%%Hﬁﬁ%ﬁQﬁ?ﬁ%mﬁﬁ%noITQﬁsf%%?gﬂt%aY%?,ancentratgg under
2580:10: 0.8.70:10;1.0,65:10:1.0,60;,10:1.0). to yield.the title coppoynd
(5-12) {279 my (CHE P55 BE D05 yilsF o © e haseth uGi Brad PR otght he two

reactions J5 92 %ﬂﬁjﬁ%%égéfm@%Egﬁé€é§¥aéﬁ§' Na] -. Synthesis Exanple 6 A

process for producing
(chloroform/methanol/distilled water,

5 100:25:3-65:25:4-65:35:5-65:45:6) to yield the title
compound (5-11).
LRMS m/z 921 [M-Na] .
Route K5; 3-0-[4-0-(4-iodobenzoyl-B-alanyl)-6-
sulfo-a-D-quinovopyranosyl]-1,2-di-O-stearoyl-glycerol

10 sodium salt (5-12):

The compound (5-11) was dissolved in a mixed
solution of anhydrous dichloromethane (15 mL), pyridine
(5 mL) and triethylamine (2 mL), and thereto was added
(4-iodobenzoyl) p-nitrophenyl ester (635 mg,

15 - 1.72 mmol). While the solution was stirred with a
stirrer, the reactive components were caused to react
with each other at room temperature for 24 hours.
After the suffiéient progress of the reaction was
confirmed, toluene and methanol were added to the

20 solution. Under reduced pressure, the solvents were
fhen removed by evaporation to concentrate the
solution, while azeotropy. The resultant residue was
purified by silica gel chromatography
(chloroform/methanol/distilled water,

25 - 80:10:0.8-70:10:1.0-65:10:1.0-60:10:1.0) to yield the
title compound (5-12) {279 mg (238 pmol); 55.2% yield,

which was the yield through the two reactions J5



5sul f opyranosyl acyl gl ycerol derivative according to an enbodi nent of the

present invention is illustrated in the follow ng schene 6, giving an

ccsul f oqui novosyl acyl gl ycet ol nonoi odi de derivative as an exanpl e t hereof:
94 95 The followng will describe a synthesis exanple through
the individual steps in detail: <Synthesis Exanpl e> Rout e A6;

1-0-a|Iy1-4,6-0-benzylidene-a-DBgIucopyraqg;ide (6-2):

and K5}.

LRMS m/z 1151 [M - Na]~.

Synthesis Example 6

A process for producing the

5 sulfopyranosylacylglycerol derivative according to an

embodiment of the present invention is illustrated in
the following scheme 6, giving an o-
sulfoquinovosylacylglycerol monoiodide derivative as an

example thereof:



Trifluoronethanesul fonic acid (1.00 nL) was added to a |iquid suspension of
the compound (6-1) (100 g, 555 mmol) in allyl alcohol (500 nL) at 0C, and
the reaction liquid was vigorously stirred at 80C for 1048 hours. After the
sufficient progress of the reaction was confirned, thereto was added
triethylamne (3 nL) to term nate the reaction. The resultant was
concentrated under reduced pressure. Next, %he resi due was suspended in
anhydrous acetonitrile (500 nL), and 15t hef®t o were added

benzal dehydedi net hyl acetal (127 g, 1.5 equival ent) and p-tol uenesul fonic
acid nonohydrate (5.28 g, 0.05 equivalent). The resultant l[iquid was
stirred at 40C for 4 hours, and then thereto was added triethylamne (10
m.) to termnate the reaction. The 20resultant was concentrated under
reduced pressure. The residugt was poured int@ hexane (2000 ) and water
(500 nL), and then the nlxed i quid was vigoffously stirred. e resultant
precipitate was filtrated, qﬁ rinsed with ter and hexanQ? The
precipitate was 250rystaII|zed two tines fromheated ethanol to yield the
title conpound (6-2) as a colorless needle crystal {34.5 g (112 nmol),

20. 2% yield}. 96 LRVMS mz 331 [ MtNa] +. Route B6;

1- 0- (2- propenyl) - a- D-gl ucose (6- 3) The conmpound (6-2) (10.7 g, 34. 7 nnDI)
was
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di ssolved in a solution (260 nL) of acetic acid and Swater (8:5), and the
reacti ve conponents were caused to react with each other at 100C for 1
hour. The sol ution was concentrated under reduced pressure, and purified by
silica gel flash chromatography (dichloromethane/ nethanol, 6:1) to yield
the title 10conmpound (6-3) (6.3 g (28.6 mvl), 82.4%vyield). Rout e
C6; 1-0-(2-propenyl)-6-0-(4-tolylsulfonyl)- a-D-glucose (6-4): The
.compound (6-3) (6.3 g, 28.6 mml) was di s¥bl ved in dry pyridine (200 nL),
and thereto were 15added p-di net hyl am nopyri di ne (DVAP) (195 ng), and p-
t ol uenesul fonyl chloride (7.0 g). Wile the solution was stirred, the
reacti ve conponents were caused to react with each other at room
tenperature for 16 hours. Thereafter, thereto was added cold distilled
water 20(20 nmL) - to terrfinate the reactj on. The resultant was extracted with
ethyl acetate (3 x 20Q7hi), and the-gﬁ%anic | ayers were conbined with each
ot her. The conbinatiomiwas neutraliz to a pHof 4 with 1.0 M hydrochloric
acid and 0.1 M hydrochloric,acid, washed 25wi th_saturated saline (2 x 200
nm.), dried over anhydrous sbdiumsulfate, filtgated, concentrated under
reduced pressure, and thené@urifggd by silica g§l flash 97
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chr omat ogr aphy (di chl or onet hane/ net hanol, 20:1) to yield the title conpound
(6-4) (8.6 ng (23.0 mmol), 83.8%yield). Route D6;
2,3,4-tri-0-(t-butyldinethylsilyl)-1-0- '

. 5(2-propenyl)-6-0-(4-tolylsul fonyl)-u-Dglucose (6-5): ‘The conpound
(6-4) (11.2 g, 29.9 mmol) was dissolved in dry dichloronethane (25 nL), and
then thereto were added t-butyl dinmethyl sil %trifluoronethane sul fonate
(23.8 g) and 2,6-lutidine (14.4 g). Wile % the solution was stirred under
the flow of nitrogen gas, the reaction conponents were caused to react with

each oth f 16 h T ft i ¢chl th 150.nL dded
Chereto 50 as 1o tor MRt CRECPEALEFONISTRE B! O; PR HaS AaSHETDHE h
sat ur at ed 155a“§ne %1xtggo.géivig£éfdsgg§£ §thg gyihsodiun1sulfate,

filtrated, concé%ﬁ?é%ed under “reduced pressure, an en purified by silica

gel flash chromat ogr aphy: (hexanglethyLl-acetate, 30:1) to yield the title
conpound (6-5) (19.6@€y(27.4 nnDI),991.6@620yieId). Rout e E6;

2,3,4-tri-0-(t-butylghgethybsi tyd)21101-4, 6-0-benzylidene-a-D-
(2-propenyl)-6-deoxy-6-acetyith|o-a-D—gIucose (6-6): The compound (6-5)
(7.9 g, EL.0 malycoweraissodiyeds+m dry ethanol (20 mL), and thereto were
25added potassiumthioacetate (1.8 g). Wiile the solution was stirred under
reflux conditions, theifbactonetbonpsutfitsineseidalsedltnli)enst aidthdeach
for to a liguid suspension of the compound (6-1) (100 g,
555 mmol) in allyl alcohol (500 mL) at 0°C, and the
reaction liquid was vigorously stirred at 80°C for
10 48 hours. After the sufficient progress of the
reaction was confirmed, theretp was added triethylamine
(3 mL) to terminate the reaction. The resultant was
concentrated under reduced pressure. Next, the residue
was suspended in anhydrous acetonitrile (500 mL), and
15 thereto were added benzaldehydedimethylacetal (127 g,
1.5 equivalent) and p-toluenesulfonic acid monohydrate
(5.28 g, 0.05 eqguivalent). The resultant liquid was
stirred at 40°C for 4 hours, and then thereto was added
triethylamine (10 mL) to terminate the reaction. The
20 resultant was concentrated under reduced pressure. The
residue was poured into hexane (2000 mL) and water
(500 mL), and then the mixed liquid was vigorously
stirred. The resultant precipitate was_filtrated, and
rinsed with water and hexane. The precipitate was
25 crystallized two times from heated ethanol to yield the

title compound (6-2) as a colorless needle crystal

{34.5 g (112 mmol), 20.2% yield}.



98 3 hours. Thereafter, thereto was added cold distilled water (100 nL) to
termnate the reaction. The resultant was extracted with ethyl acetate (3 x
200 nmL), and the organic |ayers were conmbined with 5each other. The

conbi nati on was washed with saturated saline (2 x 200 nlL), dried over
anhydrous sodiumsul fate, filtrated, concentrated under reduced pressure,
and then purified by silica gel flash chrogatography (hexane/ethyl
acetate,.50:1) to yield 10the title conpougg (6-6) (5.6 g (9.02 mMmmol),
82.0%yield). Route F6; 3-0-[2,3,4-tri-0-(t-butyldinmethylsilyl)-

& deoy o acetyl Ll o gy gcsByt gpogyi Lol yoerel (e-7): 15The compound
e (40 50d LRGLRE BhD YEce PUSd L TTLIVLR Ie Buovkeg, o hverate |
Wi le the 20sol utionpuas-shished. (Ebe)reagthve, cOUPONGRLS ) WRES
dissolved in a solution (260 mL) of acetic acid and
5 water (8:5), and the reactive components were caused to
react with each other at 100°C for 1 hour. The
solution was concentrated under reduced pressure, and
purified by silica gel flash chromatography
(dichloromethane/methanol, 6:1) to yield the title
10 compound (6-3) (6.3 g (28.6 mmol), 82.4% yield).
Route C6; 1-0-(2-propenyl)-6-0-(4-tolylsulfonyl)-
a-D-glucose (6-4):
The .compound (6-3) (6.3 g, 28.6 mmol) was
dissolved in dry pyridine (200 mL), and thereto were
15 added p-dimethylaminopyridine (DMAP) (195 mg), and p-
toluenesulfonyl chloride (7;0 g). While the solution
was stirred, the reactiye components were caused to
react with each other at room temperature for 16 hours.
Thereafter, theréto was added cold distilled water
20 (20 mL) to terminate the reaction. The resultant was
extracted with ethyl acetate (3 x 200 mL), and the
organic layers were combined with each other. The
combination was neutralized to a pH of 4 with 1.0 M
hydrochloric acid and 0.1 M hydrochlbric acid, washed
25 with saturated saline (2 x 200 mL), dried over
| anhydrous.sodium sulfate, filtrated, concentrated under

reduced pressure, and then purified by silica gel flash



caused to react with each. other at roomtenperature for 22 hours.
Thereafter, activated carbon (15 g) was added thereto. While stirred, the
solution was allowed to stand at roomtenperature for 1.5 hours to cause
250sm umtetraoxi de to be adsorbed thereon. The solution was then subjected
to suction filtration. Next, cold distilled water (200 nlL) was added
thereto so as to 99 termnate the reactio The resul tant was extracted
with ethyl acetate (3 x 200 nL). The organ | ayers were conbined with each
ot her, and the conbi nati on was mashed with saturated saline (2 x 300 ),

dri ed over 5anhydrous sodlun1s |.fate, fiIt ate once rated under reduced
ot essur o, and (HSHOTAT 1T ed by (41 2 Lar gartERREALEEGT Ay CREXAnEPet hy)

acetate, 3:1,1:2 eI e title ¢ ) (7 9 nnDI),
88.0@6yie|d} I od? géég [50%pau68?2 g gyré nétﬁgﬁ

t hi oacetyl - gggg{@posyl] 1-0- stearoyl gl ycer ol (6 8) :

St ear oyl chlorl e 2.3 mol) was added to a ni xed solution of the

conmpound (6-7) (1. 4-§buéé696 ”ﬁnh)4LBr§DB¥QEOH§t9&eB&QE99§EB@Q@ (200nl) and
anhydrous pyridine (5 nL), and then the solution was stirred at room

tenperat gre for(2dwgsnyAf terot he-sof §istiendbnpl pgsessgdiicbbe reasyton was
confirnmed, nethanol (1 m) was added thereto so as to term nate 20t he
reaction. The sol utiTe wasmpousent 6at gd (ubder gy edacedmpoésswae. A smal |
anount of ethyl acetate was used to suspend the residue, and the suspended
resi due was pourietsdlInited wat edry (20cidgromaehaegul Zamlivasaedt theted with

ethyl acetate (3 x 20 nL). The organic
thereto were added t-butyldimethylsilyltrifluoromethane

sulfonate (23.8 g) and 2, 6-lutidine (14.4 g). While
10 the solution was stirred uhder the flow of nitrogen
gas, the reaction components were caused to react with:
each other for 16 hours. Thereafter, dichloromethane
(150 mL) was added thereto so as to terminate the
reaction; The solution was washed with saturated
15 saline (2 x 100 mL), dried over anhydrous sodium
sulfate, filtrated, concentrated under reduced
pressure, and then purified by silica gel flash
chromatography (hexane/ethyl acetate, 30:1) to yield
the title compound (6-5) (19.6 g (27.4 mmol), 91.6%
20 yield).
Route E6; 2,3,4-tri-0-(t-butyldimethylsilyl)-1-0-
(2-propenyl) -6-deoxy—6-acetylthio-a-D-glucose (6-6):
The compound (6-5) (7.9 g, 11.0 mmol) was
dissolved in dry ethanol (20 mL), and thereto were
25 added potassium thiocacetate (1.8 g). While the
solution was stirred under reflux conditions, the

reactive components were caused to react with each for



- 25l ayers were conbined wth each other, and the conbi nati on was washed with
saturated saline (2 x 20 nL), dried over sodiumsulfate, filtrated and 100
t hen concentrated under reduced pressure. The resultant residue was
purified by silica gel chromatography (hexane/ethyl acetate,
10:1,8:1,6:1,4:1) to yield the title conmpound (6-8) as a colorless oily
substance {1.6 g (1.7 mol ), 83.6%vyield}. LRVSE mz 944 [ MtNa] +.

Route H6; 3-0-[2,3,4-0-tert-butyl di methyl sidy1-6-

t hi oacet yl - a- Dqui novopyr anosyl] - 1- 0- st ear oyl- 2- 0- (4- i odobenzoyl)-gl ycerol
(6-9): 104-Benzoyl iodochloride (555 ng, 2.1 mml) was added to a m xed

sol uti on of the dwiiound {BeB3aftes gtharetomphs fAdafngetoudtstilled

di chl oronet hane (20 nlL)_ and anhydrous, pyridine (5 nL), and_then the

sol ution was sti37d &% dom t'e %ﬁ%ﬁ%ﬁ%&?o?h% %%%?Eloﬁﬁte?h?he

15sufficient progress of the reaction,was_.confirmed fhanol (1 nL) was
added thereto éﬁg%§§ﬁ9§eﬂﬁﬁrﬁﬁ%f??ﬁf?é%h??o ?h¥%§a%%F% Ton was

concentrated under, rady pra%%c?”t{tﬁee éru %gin%eﬁé'% %r%té'éﬁbf‘ﬁgéa&zftﬂ’as

used to suspend 1he ‘tesidu€, and esidue 20was poured into

water (2Q m). ;Ehe, rasidt antry@s- st 1,act 8sh Wiid eibylqagetat&a{3rxt2Q ni).

The organic |ayers were conbined with each other, and the conbination was
washed with satdgiatmed gali mod Znx) 2HMad &éedanhedrsedi swal suhf at e,

filtrated and
sulfate, filtrated, concentrated under reduced
pressure, and then purified by silica gel flash
chromatography (hexane/ethyl acetate,.50:1) to yield

10 the title compound (6-6) (5.6 g (9.02 mmol), 82.0%
yield) .

Route F6; 3-0-[2,3,4-tri-O-(t-butyldimethylsilyl)-

6—deoxy—6—acetyithio—a—D—glucopyranosyl]—glycerol
(6-7): |

15 The compound (6-6) (5.6 g, 9.02 mmol) was
dissol&ed in a solution of t-butyl alcohol and water
(4:1), and then thereto were added trimethylamine N-
oxide dihydrate (1.5 q) ana a 0.04 M osmium tetraoxide
solution in t-butyl alcohol (15 mL). While the

20 solution was stirred, the reactive components'were
caused to react with each. other at room temperature for
22 hours. Thereafter, activated carbon (15 g) was
.added thereto. While stirred, the solution was allowed
to stand at room temperatuie for 1.5 hoﬁrs to cause

25 osmium tetraogide to be adsorbed théréon. The éolution

was then subjected to suction filtration. Next, cold

distilled water (200 mL) was added thereto so as to



25t hen concentrated under reduced pressure. The resultant residue was
purified by silica gel chromatography (hexane/ethyl acetate, 101
12:1-J0:1,8:1.6:1.5:1,4:1) to yield the title conpound (6-9) as a colorl ess
oily substance {1.7 g (1.5 mvl ), 85.0%yield}. LRVS mz 1174 [ MtNa] +.
5Route 16; 3-0-[2,3,4-0-tert-butyldinethylsilyl-6-

sul f 0- u- D- qui novopyr anosyl ] - 1-0-stearoyl-2-0-(4- iodobenzoyl)-glycerol
(6-10): Oxone (2.7 g, 4.4 mol ) and potass?%n1acetate (1.25 g) were added
to a solution of the conpound (6-9) 10(1.7 g, 1.5 nmmol) in acetic acid (50

m.), and then the solution was vigorouslg stirred at roomtenperature for
48 hours. AfterteHBlRaEei ERenfepFrbyPBss ofct heSHehebFoNaRag8*EeRFIFRed,

t hyl t at 200 i d int ti | ution. .Th | uti
vas 15washed Wt RaT LR AL CHESHT FRe (02 2B FiL) of PEAoGUEr LEodriRFadl fat o
and filtrated. Thereafter, gtfyl,acgtat scpes, M eARVerl ! Nershnam:under o

reduced pressure:
washed with saturated saline (2 x 300 mL), dried over

5 anhydrous sodium sulfate, filtrated, concentrated under
reduced pressure, and then purified by silica gel
chromatography (hexane/ethyl acetate, 3:1-1:2) to yield
the title compound (6-7) {5.2 g (7.94 mmol), 88.0%
yield}.

10 Route G6; 3—0—[2,3,4—O—tert—butyldimethylsilyl—6—

thicacetyl-a-D-quinovopyranosyl]-1-O-stearoyl-glycerol

(6-8):
Stearoyl chloride (692 mg, 2.3 mmol) was added to
a mixed solution of the compound (6-7) (1.4 g,
15 6.1 mmol) in anhydrous dichloromethane (20 mL) and

anhydrous pyridine (5 mL), and then the solution was
stirred at room temperature for 2 hours. After the
sufficient progress of the reaction was confirmed,
methanol (1 mL) was added thereto so as to terminate
20 the reaction. The solution was concentrated under
reduced pressure. A small amount of ethyl acetate was

used to suspend the residue, and the suspended residue

- was poured into water,(ZO ml.). The resultant was
extracted with ethyl acetate (3 x 20 mL). The organic
25 layers were combined with each other, and the

combination was washed with saturated saline

(2 x 20 mL), dried over sodium sulfate, filtrated and



The resultant residue containing acetic acid was obtained as the title
conpound (6-10), and was to be 20used as it was for the next reaction.
Route J6; 3-0-[6-sul fo-a-D quinovopyranoyl]-1-0- :
stearoyl-2-0-(4-iodobenzoyl)-glycerol (6-11): Tetrahydrofuran (1.5
m.) and water (1.5 nL) were added to the m xed sol ution containing the
conpound 25(6-10) and acetic acid, and-furtzﬁr trifluoroacetic acid (0.3
m.) was added thereto. The sol ution was tHEY stirred at roomtenperature
for 48 hours. After the 102 sufficient progress of the reaction was
confirnmed, -the solution was concentrated under reduced pre%sure. The
resul tant residE@eQaEOBE?PFF@HeayUE?FFc&eaéFeéhP6ﬁ3?56?aphg €
(chloroforninethanoi

di ill , oo L .
§300 10: o b o HePBLESRE! kestdub s ousisied byositerd FRE titl e compound

36, 60, 896 yi ol LR B 3P BLa LN KT - T8Sy AL ReeT S Exampre T o i H AT
process for prOQ&C%DQlEhﬁhéU£§9P¥r@BH?MLQSYR@LXfGEQ|adé5ﬁ¥§ﬁb!§ @gq?rding-

to an enbodi nent of the present invention is illustrated in the follow ng

schenme 7,5 gi Vi ngu@ft@nce {1.6 g (1.7 mmol), 83:6% yield}. )

LRMS m/z 944 [M+Na]™t.

Route H6; 3-0-[2,3,4-0O-tert-butyldimethylsilyl-6-
thiocacetyl-a-Dquinovopyranosyl}-1-O-stearoyl-2-0-(4-
iodobenzoyl)-glycerol (6-9):

10 4-Benzoyl iodochloride (555 mg, 2.1 mmol) was
added to a mixed solution of the compound (6-8) (1.6 g,
1.7 mmol) in anhydrous dichloromethane (20 mL) and
anhydrous pyridine (5 mL), and then the solution was
stirred at roomvtemperature for 2 hours. After the

15 sufficient progress of the reaction was confirmed,
methanol (i mL) was added thereto so as to terminate
the reaction. The solutién was concentrated undef
reduced pressure. A small amount of ethyl acetate was
used to suspend the residue, and the suspended residue

20 was poured into water (20 mL). The resultant was
extracted with ethyl acetate (3 x 20 mL). The organic
layers were combined with each other, and the
combination was washed with saturated saline
(2 x 20 mL), dried over sodium sulfate;.filtrated and

25 then concentrated under reduced preésure. The
resultant residue was purified by silica gel

chromatography (hexane/ethyl acetate,



15sul f oqui novosyl acyl gl ycerol triiodide derivative as an exanpl e thereof:
r-.1k rs“ r-.00g O 1---x 000 to (1)0 0OOco

101

12:1-510:1-8:1-6:1-5:1-4:1) to yield the title compound
(6-9) as a colorless oily substance {1.7 g (1.5 mmol),
85.0% yield}.

LRMS m/z 1174 [M+Na]™.

5 Route 1I6; 3—O—[2,3,4—O;tert—butyldimethylsilyl—6—
sulfo-a-D-quinovopyranosyl]-1-O-stearoyl-2-0-(4-
iodobenzoyl)-glycerol (6-10):

Oxone (2.7 g, 4.4 mmol) and potassium acetate
(1.25 g) were added to a solution of the compound (6-9)
10 (1.7 g, 1.5 mmol) in acetic acid (50 mL), and then the
solution was vigorously stirred at room temperature for
48 hours. After the sufficient progress of the
reaction was confirmed, ethyl acetate (200 mL) was
poured into the reaction solution. The solution was
15 washed with saturated saline (2 x 50 mL), dried over
sodium sulfate, and filtrated. Thereafter, ethyl
acetate was removed therefrom under reduced pressure.
The resultant residue containing acetic acid was
obtained as the title compound (6-10), and was to be
20 used as it was for the next reaction.
Route J6; 3-0-[6-sulfo-a-D-quinovopyranosyl]-1-0-
stearoyl-2-0-(4-iodobenzoyl)-glycerol (6-11):
Tetrahydrofuran (1.5 mL) and water (1.5 mL) were"
- added td the mixed soluﬁion contaiﬁing the compound
25 (6-10) and acetic acid, and further trifluoroacetic
acid (0.3 mL) was added thereto. The solution was then

stirred at room temperature for 48 hours. After the
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sufficient progfess of the reaction was confirmed, ‘the
solution was concentrated under reduced pressure. The
resultant residue was purified by silica.gel
chromatography (chloroform/methanol/distilled water,

100:10:0.5-80:10:0.5-560:10:1-40:10:1-60:25:2) to yield

the title compound (6-11) {752 mg (899 umol) through

the two reactions in the routes I6 and Jo6, 60.9%
yield}.

LRMS m/z 813 [M-Na]~.

Synthesis Example 7

A process for producing the
sulfopyranosylacylglycerol derivative according to an
embodiment of the present invention is illustrated in
the following scheme 7, giving an o-
sulfoquinovosylacylglycerol triiodide derivative as an

example thereof:



105 The following will describe a synthesis exanple through the
i ndividual steps in detail: <Synthesis Exanpl e> The conpound (7-8) was
yi el ded by the sane process 5as in the routes A6 to G6 of Synthesis Exanple
6. Route H7; 3-0-[2,3,4-0-tert-butyldinethylsilyl-6- _ ,
t hi oacet yl - a- Dqui novopyr anosy1] - 1- 0- st ear oy1l- 2- 0-
(2,3,5-triiodobenzoyl)-glycerol (7-9): Inhgggnhydrous di chl oronet hane (10
m.) were 10di ssol ved the conpound (7-8) ( ng, 507 pnol), 2,3,5-
triiodobenzoic acid (303.8 ng, 608 pnol), di-2-pyridyl carbonate (DPC) (219
ng, 1013 pnol), and 4- dinethylam nopyridine (6.2 ng, 51 pnol). The
reacti ve conponents were caused to react with each other at room

cient progress of the reaction

15t enperature for 48 hours. Afiter the suffi
was confirmed, water. (30 mi) s poured intog£he reaction sgution to
termnate the reaction. The ggsultant was thgn extracted w.ijh

di chl oronet hane (3 x 20 nlL).%fhe organic. |l ars were 20" c ined with each
ot her, and the conbi nati on was
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washed with saturated saline (2 x 20 nlL), dried over sodiumsulfate,
filtrated and then concentrated under reduced pressure. The resultant
residue was purified by silica gel chromatography (hexane/ethyl acetate,
25 12:1.10:1,8:1,6:1,5:14:1) to yield the title conmpound (7-9) as a
colorless oily substance (245 ng (174 prol), 34.4%yield). 106 LRVMS mz
1425 [M + Naj . Route 17; 3-0-[2,3,4-0-tert- butyldlnethyIS|Iy1 6-
sul f 0- a- D- qui novopyr anosy1] - 1- 0 stearoyl- 2.04- (2,3, 5-
triiodobenzoyl)-glycerol (7-10): 50xone (322 ngy, 523 pnol) and potassium
acetate (250 ng) were added to a solution of the conpound (7-9) (245 ng,
174 pnol) in .acetic acid (10 nL), and then the sol ution was vigorously
stirred at roomtenperature for 24 hours. After the sufficient progress of
the 10reaction was .corfirned, ethyl etate (50 nL) was poured into the
reaction solution. Thg sol ution was shed wth saturated saline (2 x 20
m.), and the organi cHlayer was dried®'over sodiumsulfate, filtrated, and
then concentrated under regluced pressure. The gl5resultant residue
containing acetic acid ma§ito f8 used, as it %@s, as the title conpound
(7-10) for the next reactgon. oL Route J7;4J
3-0-[ 6- sul f o- a- D- §i novop anosyl] 1-0- 8
stearoyl-2-0-(2,3%5-triiothpbenzo -glyycey ol ®(7 11): 20Tetrahydrofuran (5
m.), acetic acid (10 n) apd water ~\nL wer e)added to the m xed sol ution
4E3° :

cont ai ni ng the conpoun -10) yi ¢ gf the , route 17 and acetic
acid, and further trifluor acetlc 3 as added thereto. The
solutlon was t hen
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25stirred at roomtenperature for 48 hours. After the sufficient progress
of the reaction was confirned, the solution was concentrated under reduced
pressure. The 107 resultant residue was purified by silica gel

chr omat ogr aphy (chl orof ormi net hanol /distilled water,

100: 10: 0.5, 80:10: 0.5.60:10:1.40:10:1,60:25:2) to yield the title conpound
(7-11) {102 nmg (94 pnol) through the 5two reactions in the routes 17 and
J7, 53.7%yield}l. LRVB miz 1065 [MNa]-. 3{Rthesis Exanple. 8 A
process for producing the sul fopyranosyl acyl gl ycerol derivative according
to an 10enbodi ment of ‘the present invention is illustrated in the follow ng
scheme 8, giving a pEHFf6@5?ﬁB@BgyWh%hogéﬁFéFP@ePoPYﬁﬁﬁéﬁééiﬁéaaéﬁﬁvative

as an exanpl e thereof: N .
P gkrough the individual steps in detail:

<Synthesis Example>
The compound (7-8) was yielded by the same process
5 as in the routes A6 to G6 of Synthesis Example 6.

Route H7; 3—0—[2}3,4—o—tert—buty1dimetﬁylsily1—6—
thiocacetyl-a-Dquinovopyrancsyl]-1-O-stearoyl-2-0-
(2,3,5-triiodobenzoyl)-glycerol (7-9):

Into anhydrous dichloromethane (10 mL) were

10 dissolved the compound (7-8) (467 mg, 507 pmol), 2,3,5-
triiodobenzoic acid (303.8 mg, 608 pmol), di-2-pyridyl
carbonate (DPC) (219 mg, 1013 umol), and 4-
dimethylaminopyridine (6.2 mg, 51 umol). The reactive
components were caused to react with each other at room

15 temperature for 48 hours. After the sufficient
progress of the reaction was confirmed, water (30 mL)
was poured into the reaction solution to terminate the
reaction. The resultant was then extracted with
dichloromethane (3 x 20 mL). The organic layers were

20 " combined with each other, and the combination was
washed with saturated saline (2 x 20 mL), dried over
sodium sulfate, filtrated and then concentrated under
reduced pressure. Thé resultant residue was purified
by silica gel chromatography (hexane/ethyl acetate,

25 12:1-10:1-8:1-6:155:1-4:1) to yield the title compound
(7-9) as a colorless oily substance {245 mg (174 umol),

34.4% yield}.



110 The following will describe a synthesis exanple through the

i ndividual steps in detail: <Synthesis Exanple> Rout e AS8;
2,3,4,6-tetra-0-acetyl-1-0-allyl-3-D 5glucopyranoside (8-2): A
solutioon (500 nL) of the conpound (-8-1) (50.0 g, 128 mmol ), ally"' al cohol
(22.3 g, 384 mol), and zinc chloride (17.4 g, 128 nmol) in tol uene was
vigorously stirred at 80C under an atnnsp?s%e of nitrogen for 1048 hours.
After the sufficient progress of the reaction was confirmed, the
tenperature of the solution was returned to roomtenperature. The sol ution

was then washed wit urate uegu odium hydrogen carbonate (2 x 100
nL) and sat urat ed sg}gﬁ% %gfzgﬁ?gogﬁnf)ﬁa ried over sodium sul phate,

filtrated and t hen cgggggtfggeg_89g$ggrgggg?§59LgﬁgggﬁipgggyggggsgL%Qted

product was crystallized two tines M hea e etitle

compound (8-2). i g, ool ordeoso Asisgh ncLyel 2l 428 8,05 g4p ), 559 0%

20yield}. LRMS mz 411 Na] - 1-.~ Route” B8; 1-0-allyl=3-D glucopyranoside
(8-3): triiodobenzoyl)-glycerol (7-10):
5 Oxone (322 mg, 523 umol) and potassium acetate

(250 mg) were added to a solution of the compound (7-9)
(245 mg, 174 umol) in -acetic acid (10 mL), and then the
solution was vigorously stirred at room temperature for
24 hours. After the sufficient progress of the

10 reaction was confirmed, ethyl acetate (50 mL) was
poured into the reaction solution. The solution was
washed with saturated saline (2 x 20 mL), and the
organic layer was dried over sodium sulfate, filtrated,
and then concentrated under’ reduced pressure. The

15 resultant residue containing acetic acid was to be
used, as it was, as.the title compound (7-10) for the
next reaction.

Route J7; 3-0-[6-sulfo-a-D-gquinovopyranosyl]-1-0-
stearoyl-2-0-(2,3,5-triiodobenzoyl) -glycerol (7-11):

20 Tetrahydrofufan (5 mL), acetic acid (10 mL) and
water (5 mL) were added to the mixed solution
containing the compound (7-10) yielded through the.'
route I7 and acetic acid, and furtherﬁtrifluoroacetic
acid (1 mL) was added thereto. The solution'wés then

25 stirred at rbom temperature for 48 hours. After the
sufficient progress of the reaction was confirmed, the

solution was concentrated under reduced pressure. The



The conpound (8-2) (21.0 g, 54 mvol) was di ssolved in nethanol (200 ni).
Wil e the solution was stirred 25at room tenperature under an atnosphere of
nitrogen, thereto was added a 28% solution (1 nL) of sodiumnethylate in
met hanol . The solution was then stirred 111 at roomtenperature for 2
hours. After the sufficient progress of the reaction was confirmed, the
reaction was term nated. The reaction solgbgon was concentrated, as it was,
under reduced pressure, and a 5crude product of the resultant title
conpound (8-3) was to be used for the next reaction. LRMS niz 243 [ MtNa] +.
Route C8; 1-0- 4, 6:-0- i e- 13- cQpy Ld 8-4): 10The
conpound (8-3)a%%%&5t%$t5ﬁ9%£%¥% ggg %égﬁgg%édg?nggggéérgﬁg acetonitrile
(60 mL), and th e i | ( , 2.0
equi val ent) andgéféﬁ?%g géﬁffoﬁ?gfgﬁ?ggﬁﬂzgﬁ§g?g?%V%ﬁgggé?ES.%gtérg

equi val ent). Theodeaglhon.bb quh do Wasedosbi ired. ab: #0601 05:4)heudr g cand then
triethylamne (0.5 nL) was added thereto so as to termnate the reaction.
The resul tant V\@I$eC‘@D@B@té@ﬁ[@@uwd€7—lﬁﬂu@@d2pﬂh?fs$9|4eum3m¢ epreaghr ahed
product was dissolved in a small anount of ethyl acetate, and then cold

wat er 5 two reactions in the routes I7 and J7, 53.7% yield}.

LRMS m/z 1065 [M-Na]~.
Synthesis Example 8
A process for producing the
sulfopyranosylacylglycerol derivative according to an
10 embodiment of the present invention is illustrated in
the following scheme 8, giving a fB-
sulfoquinovosylmonoacylglycerol monoiodide derivative

as an example thereof:



20(200 nL) was added thereto. The resultant was extracted with ethyl
acetate (3 x 100 nlL). The organic |ayers were conbined with each other, and
t he conbi nati on was washed with saturated saline (2 x 50 nm.), dried over
sodiumsulfate, filtrated and 25t hen concentrated under reduced pressure.
The resultant residue was crystallized two tinmes from heated ethanol to
yield the title conmpound (8-4) as a 112 Egborless needl e crystal. The
filtrate was further concentrated, purifiéed by silica gel chromatography
(chl or of or mf et hanol , 100: 1, 50: 125: 1-20: 1), and then crystallized from
heat ed ethanol to yield the same 5compound (8-4) {11.6 g (37.6 mml), 69.6%
yield}. LRMS mz 311 [MtNa]-1-. Rout e D8;
1-0-ally1l-2, 3-di - O benzyl- 4, 6-0- benzyl i dene- P- D gl ucopyranoside (8-5): To
a solution of the conmpound (8- (11.6 g, §1037.6 mmolA in anhydy ous
N, N- di met hyl f or mam de (DWVF, 1 m.) wereeddded benzyblchl ori de{M.76 -g, 4
equi val ent) and sodi um hydr ox¥de powder .5 g, 3.0uequival en®y and the
reaction solution was vigorously stirred at roomtenperatuyre for 24 hours.
After the 15sufficient progress of the reaction was confi r‘?,?ed, g he
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reaction solution was poured into cold water (100 nL), and the resultant
was extracted with ethyl acetate (3 x 50 nL). The organic |ayers were
conbi ned with each other, and the conbi nati on was washed wi th 20sat urated
saline (2 x 30 nmL), dried over sodiumsulfate, filtrated and then
concentrat ed under reduced pressure. The resultant residue was crystallized
two tinmes from heated ethanol to yield thigéitle conpound (8-5) as a
colorless needle crystal. The 25filtrate concentrated, purified by
silica gel chromatography (hexane/ethyl acetate, 12:1-,10:1-,8:1,6:1,4:1),
and then crystallized from 113 heated ethanol to yield the same conpound
(8-5). The resultant conmpound was collected into a flask, and was to be
used as it was for the next reaction. 5LRVS nmlz 511 [NHNa ] +. Rout e
E8; 1-0-ally-2,3-di-0O ben&/I 7P- Dgl ucopyr anosi de (8-6): Thé‘conpound (8-5)

yi el ded through the route (8 g
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was di ssolved in acetic acid (72 nL), and further 10distilled water (40 ni)
was added thereto. The solution was stirred for 1 hour while heated and
refluxed. After the sufficient progress of the reaction was confirnmed, the
sol ution was cooled to roomtenperature, and then the solvent was renoved
by 15evaporation. Distilled water (15 nL) was added thereto, and the

sol ution was again concentrated under red c%d pressure; this operation was
repeated 4 tines. Thereafter, the resultaﬁ@ resi due was dissolved in

met hanol (150 nlL). Wile the solution was stirred at 20room tenperature
under an.atnosphere of nitrogen, thereto was added a 28% solution_(0.7 nlL)
of sodi um met hyl at e TRemEPRAABLNITHE Ldo0PaEFEAPRas EHBRDSEELFr 8d2BPLPoom

tenperature for_2 hours. After. the suffjcient progress of the reaction was
confirned, the TRERE? ntﬁ%mbgdfg?ﬁPﬁgt§B?p%hénr8§g?? h sol ution was

concentrated, as it g@iﬁagggﬁg Eggﬁé?%>pressure, and purified by silica gel
y

fl ash chromat ography exahe | acetate,
i Lo L S L G B2 0 6 e petpout i) 0o o (20,2
routes D8 and EBtucSbRondEzad233LMrNa] - 4-.
A solution (500 mL) of the compound (8-1) (50.0 g,
128 mmol), allyl alcohol (22.3 g, 384 mmol), and zinc
chloride (17.4 g, 128 mmol) in toluene Qas vigorously
stirred at 80°C under an atmosphere of'nitrogen for
10 48 hours. After the sufficient progress of the
reaction was confirmed, the temperature of the sclution
was returned to room temperature. The solution was
then washed with saturated aqueous sodium hydrogen
carbonate (2 x 100 mL) and saturated saline
15 (2 x 100 mL), dried over sodium sulphate, filtrated and
then concentrated under reduced pressure. The
concentrated product was crystallized two times from

heated ethanol to yield the title compound (8-2) as a

colorless needle crystal {24.8 g (64 mmol), 50.0%

20 yield}.
LRMS m/z 411 [M+Na]™.
Route B8; 1-0-allyl-B-D-glucopyranoside (8-3):
The compouna;(é—z) (21.0 g, 54 mmol) was dissolved
in methanol (200 mL). While the solution was stirred
25 at room temperature under an atmosphere of nitrogen,

thereto was added a 28% solution (1 mL) of sodium

methylate in methanol. The solution was then stirred



Route F8; 1-0-ally-2,3,4-di-0O benzyl-6-0-tosyl-3D gl ucopyranoside (8-7): To
a solution of the conpound (8-6) (9.3 g, 23.2 mmol) in anhydrous pyridine
(120 nL) 'were added p- 10 tol uenesul fonyl chloride (5.8 g, 30.2 nmol) and
4- di et hyl am nopyridine (283 ng, 2.3 mml), and the reaction solution was
stirred at OC for 16 hours. After the sufficient progress of the reaction
was confirnmed, the reaction solution was §ng y poured into 15 .ice water
(100 nL). The water |ayer was subjected t traction with ethyl acetate (3
X 200 nL). The organic |ayers were conbined wi th each other. The

conbi nati on was_ washed th an_a ue énP HC1 SO%E%'O” ntil %he H. becane
4, washed with %Etﬁ?%Tegéﬂaﬁﬁﬁﬁg 30 8ﬁ| HVHFOQe 8Fbb Stguf 5t %86 n)

~and t ted I 1 d t ted d
and saturated SBIAURAL? 3g fRertlsclibRt.XLoRRlum U LEt epallbrated an

rified by sil chr t t t at
DRe 1 a1 h ) L%é’“‘y?%%““%%@?.u2*’1’%‘0%%%322%(9??9?%93%%2262%') 95. 7%

yield}. LRVB M Zopddnt MiNali; 1as idlpas, unReUt ee&Bced pressure, and a
1-0-allyl-2, 3-di - O benzyl- 4% 0-

(carbobenzoxy Pcal@dydyobude t 08ytnp- Pegliucopyr anose dechBo8nhd (Bt0)awakxed
sol ution of anhydrous dichl oronet hane
to be used for the next reaction.
LRMS m/z 243 [M+Na]*
Route C8; 1-0-allyl-4,6-0O-benzylidene-3-D-

glucopyranoside (8-4):

10 The compound (8-3) (11.9 g, 54 mmol) was suspended
in anhydrous acetonitrile (60 mL), and thereto were
added benzaldehyde dimethylacetal (16.4 g, 2.0
equivalent) and p-toluenesulfonic acid monohydrate
(1.0 g, 0.05 equivalent). The reaction liquid was

15 stirred at 40°C for 4 hours, and then triethylamine
(0.5 mL) was added thereto so as to terminate the
reaction. The resultant was concentrated under reduced
pressure. The concentrated product was dissolved in a
small amount of ethyl acetate, and then cold water

20 (200 mL) was added thereto. The resultant was
extracted with ethyl acetate (3 x 100 mL). The organic
layers were combined with each other, and the
cémbination was washed with saturated saline -
(2 x 50 mL), dried over sodium sulfate, filtrated and

25 then concentrated ﬁnder reduced pressure. The

resultant residue was crystallized two times from

heated ethanol to yield the title compound (8-4) as a.



- 5(200 nmL) and anhydrous pyridine (50 nL) were dissolved the conpound (8-7)
(12.3 g, 22.2 mml), N-carbobenzoxyP-alanine (12.1 g, 44.4 mol),

1- et hyl - 3- ( 3-di et hyl ami nopr opyl ) car bodi i m de hydrochl ori de (EDCI. HC1)

(17.0 ng, 88.8 mmol) and 4- 10di net hyl am nopyridine (5.4 g, 44.4 mmol), and
then the reactive conponents were caused to react with each other at room
tenperature for 18 hours. After the sufficient progress of the reaction was
confirmed, water (10 nlL) was poured into ﬁﬁz reaction solution to
15terminate the reaction. Thereafter, the solution was concentrated under

reduced pressure._ The result re5|du wa uri, |ed by sili.ca
chr omat ogr aphy ?%%&%%%?%tﬁ??gg%e?5¥§tai % § EraéeyYaFOfVFgﬂarthe title

d 0o | d +.
%gnguEB (i g)a<%§T;}9§£g %ﬁ%}ie§360/ ?oa}gefoéﬁNQnQESgZQEhDN“Na]

(carbobenzoxy- Pgﬂ%ﬂ@%%%%ﬁmPﬂ%gﬁgﬁ&Y' beU;H§QD¥L§§°§~9§ i? ﬂdPQEQESiU”1

t hi oacetate (4 was added 25t o0 a sof ut1on of e conpound

(8-8) (15.7 g9, 20,4 )odinsABHYLE QLS Ne N di HEL Pyl %ﬂam;ﬁ@ £20Q nL), and
the solution was stirred at 90C for 3 hours. After the 116 sufficient

progress f thedmasin®n(yvas) confiengd 3the neacst| orgsetuyiendyas poured
into cold water (400 niL), and the resultant was extracted wth ethyl
acetate LRMS m/z 311 [M+Na]™

Route D8; 1-0-allyl-2,3-di-O-benzyl-4,6-0-
benzylidene—B—D—glucop?ranoside (8=-5):
To a solution of the compound (8—45 (11.6 g,

10 37.6 mmol) in anhydrous N,N-dimethylformamide (DMF,
100 mL) were added benzylchloride (4.76 g, 4
equivalent) and sodium hydroxide powder (4.5 g, 3.0
equivalent),_and the reaction solution was Vigoroﬁsly
stirred at room temperature for 24 hours. After the

15 sufficient progress of the reaction was confirmed, the
reaction solution was poured into cold water (100 mL),
and the resultant was extracted with ethyl acetate
(3 x 50 mL). The orgéﬁic layers were combined with
each other, and the cémbination was washed with

20 saturated saline (2 x 30 mL), dried over sodium
sulfate, filtrated and then concentrated under reduced
pressure. The resultaﬁt residue was crystallized
two ﬁimes from heated ethanol‘té\yield the title
compound (8-5) as a colorless needle crystal. The

25 filtrate was concentrated, purified by silica gel
chromatography (héxane/ethyl acetate,

12:1-10:1-8:1-6:1-4:1), and then crystallized from



(3 x 150 nL). The organic | ayers were conbined with each other, and the
conbi nati on was washed wi th saturated saline (2 x 100 nL), dri ed over
sodium sul fate, filtrated and concentrated under reduced pressure. The
resultant residue was purified by silica gel chromatography (hexane/ethyl
acetate, 104:1,3:1-,2:1,3:2) to yield the title conpound (8-9) {13.6 g

(20.5 mmol ), 99 2%y|eld} LRMS m z 686[M+Na+ Rout e 18;
3-0-[2, 3-di - O benzyl- 4-0- (car bobenzoxy3- al éﬁyl) 6-t hi oacet yl - 3- D- gui novopyr
anosyl-glycerol 15(8-10): The corrpound (8-9) (13.6 g, 20.5 nmol) was

di ssolved in a solution (200 nL) of t-but al cohol and di | | ed wat er
(4:1), and theM§He?retdt }\‘/@P%la edlal®. Eﬁgl\ﬁ’%‘g?n EWTP%PPQO@H sol ution in

t-butyl al cohol_20(5 and trinethyl am ne d 30.7 [). Th
sol ution was sti ﬁ*(e%e H%a%t st PRRr At Y ? Dont Jie‘?‘gtértﬂé\of%r 24 hoLnrrg )Aftere

t he sufficient ﬁg_ro%ées ngfwdgt%%ﬁg%h%gg%gg f@%éé”?gr 3L9 Igé gctl vat ed

carbon was adde 0 an fon was stirre or 30 m nutes
to cause the cqtéagé/ 40 be adsorbed on the carbon. The sol ution was
subj ected to suction ?‘Htratl on through a Kiriyam 117

5 LRMS m/z 511 [M+Na]®t

Route.EB; l—O—ally—Z,3—di—O—benzyljB—D—
glucopyranoside (8-6):
The compound (8-5) yielded through the route D8

was diésolved in acetic acid (72 mL), and further

10 distilled water (40 mL) was added thereto. The

| solution was stirred for 1 hour while heated and
refluxed. After the sufficient progress.of the
reaction was confirmed, the solution was cooled to room
temperature, and then the solvent was removed by

15 evaporation. Distilled water (15 mL) was added .
thereto, and the solution was again concentrated under
reduced pressure; this operation was repeated 4 times.
Thereafter, the resultant residue was dissolved in
methanol (150 mL). While the solution was stirred at

20 room temperature under an atmosphere of nitrogen,
thereto was added a 28% solution (0.7 mL) of sodium
methylate in methanol. The solution was then stirred-
at room temperature for-2 hours. After the sufficient
progress of tﬁe reaction was confirmed, the reaction

25 -was terminated. The reaction solution was
concentrated, és it was, under reduced pressure, and

purified by silica gel flash chromatography



funnel wherein celite was laid, so as to renove the catalyst. The reaction
product remaining on the celite was washed three tines with ethyl acetate
so as to be collected. Distilled water (200 nL) was added to the 5coll ected
-filtrate, and the resultant was extracted with ethyl acetate (3 x 150 ni).
The organic | ayers were conbined with each other, and the conbi nati on was
washed with saturated saline (2 x 100 nL), dried over sodiumsulfate,
filtrated and concentrated under 10reduced’fressure. The resul tant residue
was purified by silica gel chromatography (toluene/ethyl acetate,
2:1,3:2,1:12:3,1:2-41:4) to yield the title conpound (8-10% g11.7 g (16.8
mol ), 81.8% yi E1efane ANEIYY 22720 TaNA] -3 1E5Rbute3 981 1-2: 3-1:2)7¢0
3-0-[2,3-di - O benzyl- 4-0-(car bobenzoxy-
3-al any1) - 6- t hi Ve o= B i %%%wg%n&%yﬂ -1203 4t é3P o9l "GPy Ler ol
(8-11): Stearoy J ori (5..4. 26. 8_mol s, added tp,_a m xed sol ution
of the corrpounaél(‘guio"fl%%i’. 7%1,&}0"1%? StW?mY%eﬁ %%ﬂ?l&?%ugh%i gﬂﬁ?or onet hane
(200 nL) and a@@ggé%$n§y{%déﬁg %é@tQQ)D8a§9dtQ§P the solution was stirred
After e suf (

at 0C for 2 hours. sufficrent progress of the reaction was

confirned, methanol {&fuely , was,addedythereto so as to termnate the
reaction. The 25sol ution was concentrated under reduced pressure. A

Route F8; 1-0-ally-2,3,4-di-O-benzyl-6-0O-tosyl-B-
D-glucopyranoside (8-7):
To a solution of the compound (8-6} (9.3 g,
23.2 mmol) in anhydrous pyridine (120 mL) were added p-
10 toluenesﬁlfonyl chloride (5.8 g, 30.2 mmcl) and 4-
dimethylaminopyridine (283 mg, 2.3 mmol), and the
reaction solution was stirred at 0°C for 16 hours.
After the sufficient progress of the reaction was
confirmed, the reaction solution was slowly poured into
15 . ice water (100 mL). The water layer was subjected to
extraction with ethyl acetate (3 x 200 mL). The
organic layers were combined with each other. The
combination was washed with an aqueous 1 N HC1l solution
until the pH became 4, washed with saturated aqueous
20 sodium hydrogen carbonate (2 x 100 mL) and saturated
saline (2 x 100 mL), dried over sodium éulfate,
filtrated and then concentrated under reduced pressure.
The concentrated product ‘was pﬁrified by silica gel
flash chromatography_(hexane/ethyl acetate,
25 6:1;4:1~2:1) to yield the title compound (8-7) {12.3 g
(22.2 mmol), 95.7% yield}.

LRMS m/z 577 [M+Na]T.



smal | anmount of ethyl acetate was used to suspend the residue, and the
- suspended residue was poured into 118 water (200 nL). The resultant was
extracted with ethyl acetate (3 x 100 nlL). The organic | ayers were conbi ned
wi th each other, and the conbination was washed with saturated saline (2 x
100 nmL), dried over sodium5sulfate, filtrated and then concentrated under
reduced pressure. The resultant residue mqj5purified by silica gel
chromat ogr aphy (hexane/ ethyl acetate, 6:1-471-2:1,3:2-1:1) to yield the
title conpound (8-11) as a colorless oily substance (10.7 g (11.1 mmol),

%?g?tg?%yhslgzbeh?&?gggé??ggfLg%gg%g§¥}ﬁ?a?éﬂ§%§g§?§2?}6§EQD-quinovopyrapos
Sebtare (3.7 o GESEE oA Pt A Lt RSO i St S TR Aa 0L 1B g U

11.1 mol ) in aggetge. acid (147 g, 2.5 nol), and then the solution was
vigorously stirred at roomtenperature for 48 hours. After the sufficient

20progress of the reagtbon Wageg0onbitiedn Hheaf8a4LH08 §0LHEL HLOBmWASReUr ed
into a cold 7.5 M sodi um hydroxi de solution (500 nL) and the resultant was
extracted with etyInbceimad earffdyxrd@d) piyidihe osQanlc layersiveseved
the compound (8-7) (12.3 g, 22.2 mmol), N-carbobenzoxy-
B—-alanine (12.1 g, 44.4 mmol),
l—ethyl—B;(3—dimethylaminopropyl)carbodiimidg
hydrochloride (EBPCI-'HCl) (17.0 mg, 88.8 mmol) and 4-

10 dimethylaminopyridine (5.4 g, 44.4 mmol), and then the
reactive components were caused to react with each
other  at room temperature for 18 hours. "After the
sufficient progress of the reaction was confirmed,
water (10 mL) was poured into the reaction solution to

15 terminate the reaction. Thereafter, the solution was
concentrated under reduced pressure. The resultant
residue was purified by silica gel chromatography
(hexane/ethyl acetate, 4:1-3:1-2:1-3:2) to yield the

| title compound (8-8) {15.7 g (20.7 mmol), 93.0% yield}.

20 LRMS m/z 782 [M+Na]®t.

Route H8; 1-0-allyl-2,3-di-0O-benzyl-4-0-
(carbobenzoxy-f-alanyl)-6-thicacetyl-3-D-
glucopyranoside (8-9):

Potassium thicacetate (4.7 g, 41.3 mmol) was added

25 to a solution of the compound (8-8) (15.7 g, 20.7 mmol)
in anhydrous N,N-dimethylformamide (200 mL), and the |

solution was stirred at 90°C for 3 hours. After the



conbi ned with each other, and the conbinati on was 25washed wi th saturated
aqueous sodi um hydrogen carbonate (2 x 100 nL) and saturated saline (2 x
100 mL), dried over sodiumsulfate, filtrated and then concentrated 119
under reduced pressure. The resultant residue was purified by silica gel
chr omat ogr aphy (chl or of or mf net hanol , 100: 1, 50: 1, 20: 1, 15: 1, 12. 5: 1, 10: 1- 8: 1)
to yield the 5title conmpound (8-12) as a colorless waxy substance LRNB n z
968 [M Na] - Route LS8; 11

3-0-[14-0-(- alanyl) 6- sul f o- p- DQU|novopyranosyl]-1-0-stearoy|-glycerol
(8-13): To a solution of the conmpound (8-12) (756 ng, - 10762 pnol) in

net hanol (10 ni§ufdiehesEopEpaanes (26 Ry éﬁ@ché@P|Ea§cFﬂn(®rBeﬁt) t\%@s
added 10% pal | adi um hydr oxi de-acti vated carbon (835_ng), -and then t

sol ution was st¥¢#ed @R ?%%WF%%ﬁp\éﬁétHP’ér%ﬁdéPt%nC%%‘éﬁE%Fe 6Pohg9&r>ogen

gas for 48 hours ter the fficien pro ress e,reac n
confirmed, the %%?A%%?uﬁ$§ﬂ ﬁaia?ﬁ%ﬁ deF ?égy%f? %ﬁg f||trate
oo Sl e e gl e 2040 L AU (i
reaCtiOhB _ each other, and the combination was washed -with
saturated saline (2 x 100 mL), dried over sodium
sulfate, filtrated and concentrated under reduced
pressure. The resultant residue was purified by silica
gel chromatography (hexane/ethyl acetate,
10 4:1-3:1-2:1-53:2) to yield the title compound (8-9)
{13.6 g (20.5 mmol), 99.2% yield}.
LRMS m/z 686 [M+Na]*
Route 18; 3-0-[2,3-di-0O-benzyl-4-0-(carbobenzoxy-
| B-alanyl)-6-thiocacetyl-f-D-quinovopyranosyl-glycerol
15 (8—10);
The compound (8-9) (13.6 g, 20.5 mmol) was
dissolved in a solutiQn (200 mL) of t-butyl alcohol and
distilled water (4:1), and then thereto were added a
0.04 M osmium tetraoxide solution in t-butyl alcohol
20 - (5 mL) and trimethylamine N-oxide (3.4 g, 30.7 mmol).
The solution was stirred with a stirrer at room
temperature for 24 hours. After the sufficient
progress of the reaction was confirmed, 3 g of
activated carbon was added thereto . and then the
25 solution was stirred for 30 minutes to cause the

catalyst to be adsorbed on the carbon. The solution

was subjected to suction filtration through a Kiriyama



20LRMS nfz 654 [ M Na] -. Rout e MB;
3-0-[4-0-(4-iodobenzoyl - p-al anyl) - 6-

sul f o- P- D- qui novopyr anosyl] - 1- 0- st earoyl - gl ycerol (8-14): The crude product
of the compound (8-13) yielded 25 through the route L8 was dissolved in a
-m xed sol ution of anhydrous dichloromethane (15 nlL), pyridine (5 nL), and
triethylamne (2 nL). Thereto was added %ig (4-1odobenzoyl) - p-ni trophenyl
ester (563 ng, 1.5 mml). While the soluti was stirred with a stirrer,
the reactive conponents were caused to react with each other at room
tenperature for_24 hours. After the 5suffici rogress of thegéeaction

[ cient
was confirmed, FoRuRhe”RRHS Bt AGnoFSwWeRa gﬁﬂ d fRefet b° DRUBYSrEdbiced

pressure, the solve re t hen rgnnved bégeva oration to cggcengia£g t he

t
sol uti on, mhilec%E%£¥$Bg§. BRe FRShI PRNPTPRYFHue Ras plifi Pled By S Ea gel

10ch h hl f [ disti

70 10: 1. 60 10 11180 1005 2 B6FS0F 2130: 100k, B B0 2araToFS §PePd PRSIt e
conpound (8-14)¢éﬂﬂ@c§e§9 (484t 41P0B! Vot b4 020y RLI} wabRYBaBLZ 888nEM -
Na] -. 15Synt hesis Exanple 9 A process for producing the

sul f opyr anosyl agyl pbyeenoki derkval i ¥edacrer devgl1t ananwepbedt vesteaf the

present invention is illustrated in the follow ng schene 9, giving a 3-
with ethyl acetate (3 x 150 mL). The organic layers
were combined with each other, and the combination was
washed with saturated saline (2 x 100 mL), dried over
sodium sulfate, filtrated and concentrated under

10 reduced pressure. The resultant residue was purified
by silica gel chromatography (toluene/ethyl acetate,
2:153:2-51:1-52:3-1:2-1:4) to yield the title compound
(8-10) {11.7 g (16.8 mmol), 81.8% yield}.

LRMS m/z 720 [M+Na]™.

15 Route J8; 3-0-[2,3-di-0O-benzyl-4-0-(carbobenzoxy-
B—alanyl)—6—thioacetyl—B—D—quinovopyranosyl]—l—O—
stearoyl-glycerol (8-11):

Stearoyl chloride (5.4 g, 26.8 mmol) was added to
a mixed solution of the compound (8-10) (11.7 g,

20 16.8 mmol) in anhydrous dichloromethane (200 mL) and
anhydrous pyridine (50 mL), and then the.solution was
stirred at 0°C for 2 hours. After the sufficient
progreés of‘the reaction was confirmed, methanol (5 mL)
was added thereto so as to terminate the reaction. The

25 solution was concentrated under reduced pressure. A

small amount of ethyl acetate was used to suspend the

residue, and the suspended residue was poured into



20sul f oqui novosyl di acyl gl ycerol nonoi odi de derivative as an exanpl e

t her eof :

10

15

20

25

cr)ta) t CO 0 00 9tO .L4" g<nmonous a)k 63 <== 0'.c a.

118
water (200 mL). The resultant was extracted with ethyl
acetate (3 x 100 mL) . The organic layers were combined

with each other, and the combination was washed with
saturated saline (2 x lOO'mL), dried over sodium
sulfate, filtrated and then concentrated under reduced
preésure. The resultant residue was purified by silica
gel chromatography (hexane/ethyl acetate,
6:1-4:1-2:1-53:2-1:1) to yield -the title compound (8-11)
as a colorless oily substance {(10.7 g (11.1 mmol),
66.25% yield). |

LRMS m/z 987 [M+Na]™.

Route K8; 3—O—[2,3fdi—o—benzyl—4—o—(carbobenzoxy—
B—alanyl)—6—sulfo—B—D—quinovopyranosyl]—l—O—stearoyl—
glycerol (8-12):

Oxone (27.3 g, 44.4 mmol) and potassium acetate
(3.7 g) were added to a solution of the compound (8-11)
(10.7 g, 11.1 mmol) in acetic acid (147 g, 2.5 mol),
and then the solution was vigorously stirred at room
temperature for 48 hours. After the sufficient
progress of the reaction was confirmed, the reaction

solution was poured into a cold 7.5 M sodium hydroxide

solution (500 mL) and the resultant was extracted with

‘ethyl acetate (4 x 100 mL). The organic layers were

combined with each other, and the combination was
washed with saturated aqueous sodium hydrogen carbonate
(2 x 100 mL) and saturated saline (2 x 100 mL), dried

over sodium sulfate, filtrated and then concentrated



123 The following will describe a synthesis exanple through the

i ndividual steps in detail: <Synthesis Exanpl e> ' Rout e A9;
2,3,4,6-tetra-0-acetyl-1-0-allyl-13-D 5glucopyranoside (9-2): A
solution (500 nL) of the conpound (9-1) (50.0 g, 128 mmol ), allyl al cohol
(22.3 g, 384 mmol), and zinc chloride (17.4 g, 128 mmmol) in toluene was
vigorously stirred at 80C under. an atnosphere of nitrogen for 1048 hours.
After the sufficient progress of the reaction was confirmed, the
tenperature of the solution was returned to roomtenperature. The sol ution

was then ""aShe%Qc{j‘ééP EQ&H%%\;S;:(Q%%@P%E) 595%?%QM?EQE@%SQEQQQ%ES(2 x 100

m.) and saturated sallne over sodi um sul phate,

filtrated and t : r n re. The concentrat ed
product was crfstaif?gggg m§£¥?ﬁgsg§¥o%ﬁﬁggﬁgaeggﬁggol to yield the title

conpound (9-2) ashB-£0F8Frhesschegdle crystal {24.8 g (64 mmol), 50.0%
20yield}. LRMS mz 411 [MtNa]E. Route B9; 1-0-al 1yl-13-D gl ucopyranosi de
(9-3): 100:1-50:1-20:1-515:1-12.5:1-510:1-8:1) to yield the
5 title compound (8-12) as a colorless waxy substance.
LRMS m/z 968 [M-Na]~.
Route L8; 3-0-[4-O- (B-alanyl)-6-sulfo—-R-D-
quinovopyranosyl]—l—O—stearoyl—glycerol (8-13):

To a solution of the compound (8-12) (756 mg,

10 762 umol) in methanol (10 mL), dichloromethane (10 mL)
and acetic acid (0.5 mL) was added 10% palladium
hydroxide-activated carbon (835 mg), and then the
solution was stirred at room temperature under an
atmosphere of hydrogen gas for 48 hours. After the

15 sufficient progress of the reaction was confirmed, the
palladium-activated carbon was filtrated off. The

- filtrate was concentrated under reduced pressure. The
resultant residue (crude product of the compound (8-
13)) was to be used as it was for the next reaction.
20 LRMS m/z 654 [M-Na]~. |

Route M8; 3-0-[4-0- (4-iodobenzoyl-pf-alanyl) -6-
sqlfo—B—D—quinovopyranosyl]—1—O—stearoyl—glycerol
(8-14):

The crude product of the compound (8-13) yielded'

25 through the route L8 was dissolved in a mixed solution
of anhydrous dichloromethane (15 ml), pyridine (5 mL),

and triethylamine (2 mL). Thereto was added



The conpound (9-2) (21.0 g, 54 mmvol) was di ssolved in nethanol (200 ni).
Wil e the solution was stirred 25at room tenperature under an atnosphere of
nitrogen, thereto was added a 28% solution (1 nL) of sodiumnethylate in
met hanol . The solution was then stirred 124 at roomtenperature for 2
hours. After the sufficient progress of the reaction was confirmed, the
reaction was term nated. The reaction sol yt,non was concentrated, as it was,
under reduced pressure, and a 5crude product of the resultant title
conmpound (9-3) was to be used for the next reaction. LRVMS nfz 243 [N%hb]l-.

Route 09; 1-0- a{{y}%élo@e ﬁgmyg% QEPP 89 HCcopyL an éﬁ’em 9-4)z *tﬂfl o

conpound (9-3) spe hded I A~ a ydro 5 aceton

(60 ni), and tgﬂ{ﬁé) Wel esé‘f'@@f’ox?exﬁ'éé" %Pygﬁd%%ﬂhéﬂéﬁlﬂ@érﬁl@hé 9, 2.0

equi val ent) an t ol uenesul foni ¢ aci d nonohydrate 0 o,

equi val ent) . T%J@@mé OForh Sk G Yase ASSta ks Ld Bb ﬂ@@@ﬂ@itﬁl dgeks, and
then triethylamne (0.5 nlL) was added thereto so as to termnate the

reaction. The resd# at »&Sn congential ed tnders resuced pressurehe The
concentrated product was dissolved in a small anount of ethyl acetate, and
then col & wat erswaSicient progress of the reaction was confirmed,
toluene and methanol were added thereto. Under reduced
pressure, the solvents were then removed by evaporation
to concentrate the solution, while azeotropy. The
resultant residue was purified by silica gel
10 chromatography (chloroform/méthanol/distilled water,
70:10:1-560:10:1.1-50:10:1.2-40:10:2-30:10:1.5-65:25:4)
to yield the title compound (8-14) {442.5 mg
(487.4 umol), 64.0% yield}.
LRMS m/z 884 [M - Nal]~
15 Synthesis Example 9
A process for producing the
sulfopyranosylacylglycerol derivative according to an
embodiment of the present invention is illustrated in
the following scheme 9, giving a B-
20 sulfoquinovosyldiacylglycerol monoiodide derivative as

an example thereof:



20extracted with ethyl acetate (3 x 100 nL). The organic | ayers were
conbined with each other, and the conbinati on-was washed wi th saturated
saline (2 x 50 nL), dried over sodiumsulfate, filtrated and then
concentrat ed under reduced pressure. The 25resul tant residue was
crystallized two tines from heated ethanol to yield the title conmpound
(9-4) as a colorless needle crystal (33.5 . The filtrate was 125 further
concentrated, purified by silica gel chromatography (hexane/ethyl acetate,
15:1,10:1,8:1), and then crystallized fromheated ethanol to yield the sane
conmpound (9-3)(6.63 g) {total amount: 40.1 g 5(82.1 nmmol ), 84.4%yield}.
LRVS mz 511 [ MtNa] +. .Route D9; 1-0-allyl-2,3-di-0 benzyl-4, 6-0-
benzyl i dene- p- D- gl ucopyranosi de (9-5): To a solution of the conpound (9-4)
(11.6 g, 1037.6 nmol) in anhydgous N, N-dj net hyl f or ngm de (DMF, § 100 L) were
added benzyl chloride (4.76 g equi vabett) and s&%tgm hydr oxi e powder
(4.5 g, 3.0 equivalent), and ®he react Fh sol uti ofwas vi goraj ly stirred
at roomtenperature for 24 hours. After the 15sufficient progrgss of the
reacti on was confirnmed, the ¢ €
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reaction solution was poured into cold water (100 nL), and the resultant
was extracted with ethyl acetate (3 x 50 nL). The organic |ayers were
conbi ned with each other, and the conbinati on was washed wi th 20sat urated
saline (2 x 30 nmL), dried over sodiumsulfate, filtrated and then
concentrated under reduced pressure. The resultant residue was crystallized
two tinmes from heated ethanol to yield th&ééitle conpound (9-5) as a
colorless needle crystal. The 25filtrate concentrated, purified by
silica gel chromatography (hexane/ethyl acetate, 12:1,10:1.8:1,6:1.4:1),
~and then crystallized from 126 heated ethanol to yield the sane conpound
(9-5). The resultant conpound was collected into a flask, and was to be
used as it was for the ngxt reaction. LRVMS miz 511 [ M¥tNa] +. S5Route E9;
1-0-ally-2, 3-di - O benzyl@p-D gl ucopyranosi de (9-6): +“fhe conpound

(9-5) yielded through the route D9 was dissolved in aceticacid (72 nL),
and further o ' £ 3
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distilled water (40 nL) was added thereto. The 10solution was stirred for 1
hour whil e heated and refluxed. After the sufficient progress of the
reaction was confirmed, the solution was cooled to roomtenperature, and

t hen the sol vent was renoved by evaporation. Distilled water (15 nL) was
added 15t hereto, and the solution was again concentrated under reduced
pressure; this operation was repeated 4 tines. Thereafter, the resultant
resi due was di ssolved in nmethanol (150 nL}?3v%iIe the solution was stirred
at room tenperature under an atnosphere of nitrogen, 20thereto was added a
28% sol ution (0.7 nh% of sodiun1nethflate i n, met hanol . The sol ution was
then stirred at roomitenpetaftitRIfirld RRBrEilare efYEHReSHF f FERBRLSpr ogr ess

of the reaction was confirned,.the reaction was tern nated. The reaction
sol uti on was Z%C}btrﬁ Ptd?eed%n%%mrfu?/\gssjt%%ejrnr%%ﬁ%]e “pressure, and

purified by silica . ch aphy (hexane/ethyl acetate,
4.1,3:1.2:1,3:2 1:1?%#%£ﬁ6§ l%oég€€éfg%eld the title conpound (9-6) {9.3 g

(23.2 ol ), 61.7% i i c Leld- by 1he, i w9, Lgagtions in
oo mm ) ot ‘)Eg%c?d‘ge Ml ch, yag, fhecyield-LhLpyghy the,1yp1 Leap

5 glucopyranoside (9-2):
A solution (500 mL) of the compound (9-1) (50.0 g,
128 mmol), allyl alcohol (22.3 g, 384 mmol), and zinc
chloride (17.4 g, 128 mmol) in toluene was vigorously
stirred at 80°C under an atmosphere of nitrogen for

10 48 hours. After the sufficient progress of the
reaction was confirmed, the temperature of the solution
was returned to room temperature. The solution was
then washed with saturated aqueous sodium hydrogen
carbonate (2 x 100 mL) and saturated saline.

15 (2 x 100 mL), dried ovef sodium sulphate, filtrated and
then concentrated under reduced pressure. The
concentrated product was crystallized two times from
heated ethanol to yield the title compound (S9-2) as a
colorless needle crystal {24.8 g (64 mmol), 50.0%

20 yield}.

LRMS m/z 411 [M+Na]*.

Route B9; 1-0-allyl-p-D-glucopyranoside (9-3):

The compound (9-2) (21.0 g, 54 mmol) was dissolved-
in methanol (200 mL). While the solution was stirred

25 at room temperature under an atmosphere of nitrogen,
thereto was added a 28% solution (1 mL) of sodium

methylate in methanol. The solution was then stirred



LRVS mz 423 [ MtNa] +. 5Route F9; 1-0-ally-2, 3, 4-di -0 benzyl-6-0-tosyl -

D- gl ucopyranoside (9-7): To a -solution of the conmpound (9-6) (9.3 g, 23.2
mol ) in anhydrous pyridine (120 nL) were added ptol uenesul fonyl chloride
(5.8 g, 30.2 mmol ) and 4- 10di net hyl am nopyridine (283 ng, 2.3 mmol), and
the reaction solution was stirtred at 000 for 16 hours. After the sufficient
progress of the reaction was confirnmed, the reaction solution was slowy
poured into ice water (100 ni)..The materlpéyer was subjected to
15extraction with ethyl acetate (3 x 200 nL). The organic |ayers were
conbi ned with each other. The conbi nation was washed with an aqueous 1 N
HCL sol ution urd®|TePe beNbPREARRr e, TQashelowsh sAftipat BACaguedbusi8B8i um
hydrogen carbonate (2 x 100 nL) and saturated 20saline éZ x 100 nLA, dried
over sodi um sulREREL ST o+ atR LRACEhen CdhcentaFBaduntlf Feduted

pressure. The concentrated produgt was purified by. silica gel flash
chr omat ogr aphy Y%%x%%@?b?%§$dace %?e?eagtlon SO%?§}2?1W?§;1) to yield the

title compound (9:7), {32 3,9 25(22- 2,00l ac 95: I b8! BhosLRB, M 24517

[ MeNa] | -

5 crude product of the resultant title compound (9-3) was

to be used for the next reaction.
LRMS m/z 243 [M+Na]t.
Route C9; 1-0O-allyl-4,6-0O-benzylidene-3-D-

glucopyranoside (9—4):

10 The compound (9-3) (11.9 g, 54 mmol) was suspended
in anhydrous acetonitrile (60 mL), and thereto were
added benzaldehyde dimethylacetal (16.4 g, 2.0
equivalent) and p-toluenesulfonic acid monohydrate
(1.0 g, 0.05 equivalent). The reaction liquid was

15 stirred at 40°C for 4 hours, and then triethylamine
(0.5 mL) was added thereto so as to terminate the
reaction. The resultant was concentrated under reduced
pressure. The concentrated prodﬁct was dissolved in a
small amount of ethyl acetate, and then cold water was

20 extracted with ethyl acetate (3 x 100 mL). The organic
layers were combined with each other, and the
combination was washed with saturated saline
(2 x 50 mL), dried over sodium sulfate, filtrated and
then concentrated under reduced pressure. The

25 resultant residue was crystallized two times from
heated ethanol to yield the title compound (9-4) as a

colorless needle crystal (33.5 g). The filtrate was



Route 0; 128 1-0-allyl-2,3-di-0O benzyl-4-0-(carbobenzoxy-P-al anyl) -

6- 0-t osyl - P- D- gl ucopyr anosi de (9-8): Into a m xed sol ution of

anhydr ous di chl oronmet hane (200 nL) and anhydrous pyridine (50 nL) were

di ssol ved 5t he conmpound (9-8) (12.3 g, 22.2 mmol ), N-carbobenzoxy-
p-alanine (12.1 g, 44.4 mmol ), 1-ethyl-3-(3- '

di met hyl am nopr opyl ) car bodi i m de hydrochl oride (EDCI.HCl) (17.0 ng, 88.8
mol ) and 4- di et hyl am nopyridine (5.4 gl244.4 mol), and then the

10r eacti ve conponents were caused to react with each other at room
tenperature for 18 hours. After the sufficient progress of the reaction was
confirmed, watefuftifeniyonasnpoared, i pusithedrierncsibhcgobatlion to term nate

the reaction. Thereafter, the solution was 15concentrated under reduced
pressure. The reiPPaneIFeRRduendaadNpIrERYedaBstater caSgerlentofatogr aphy

h / et hyl , 4:1,3:1.2:1,3: i i ' -
El 1?3?? ((ztzg.yé ?ﬁ?ﬁﬁ%%@%@iﬁﬁeﬁ%ﬁ p¥a8ed | whRarel Serenpedipn”
-0-a -2,3-di -O 1-4. -0-
(carbobgnzoxy-Fé%W%wéggg%g?ﬂig%&%{§?ié§D8fu&5%§?5n%%?agt(9§8)} 9

Eg;gzzLEQ%g?g?aﬁﬁéégqaggagi38%§%%$yfgpéz.mas added to a solution of the
LRMS m/z 511 [M+Na]™*.
Route D9; 1-0-allyl-2,3-di-O-benzyl-4,6-0-
benzylidene-pB-D-glucopyranoside (9-5):
To a solution of the compound (9-4) (11.6 g,

10 37.6 mmol) in anhydrous N,N-dimethylformamide (DMF,
100 mL) were added benzylchloride (4.76 g, 4
equivalent) and sodium hydroxide poWder (4.5 g, 3.0
equivalent), and the reaction solution was vigorously
stirred at room temperature for 24 hours. After the

15 sufficient progress of the reaction was confirmed, the
reaction solution was poured into cold water (100 mL),

- and the resultant was extracted with ethyl acetate
(3 x 50 mL). The organic layers were combined with
each other, and the combination was washed with

20 saturated saline (2 x 30 mL), dried over sodium
sulfafe, filtrated and then concentrated under reduced
pressure. The resultant residue was crystallized
fwo times from heated ethanol to yield the fitle
compound (9-5) as a colorless needle crystal. The

25 filtrate was concentrated, purified by silica gel

chromatography (hexane/ethyl acetate,

12:1510:1-8:1-6:1-4:1), and then crystallized from



25 in anhydrous N, N-di net hyl formam de (200 nL), and the sol ution was
stirred at 90C for 3 hours. After the sufficient progress of the reaction
was confirmed, the 129 reaction solution was poured into cold water (400
m.), and the resultant was extracted with ethyl acetate (3 x 150 nL). The
organi c | ayers were conbined with each other, and the conbi nation was
washed with Ssaturated saline (2 x 100 nlL), dried over sodiumsulfate,
filtrated and concentrated under reduced pr¥¥ssure. The resul tant residue
was purified by silica gel chromatography (hexane/ethyl acetate,
4:1-.3:1-,2:1,3:2) toyield the title conmpound (9-9) 10(13.6 ? (20.5 mmol ),
9'9.2%vyi el d). DRAVESHI 2tBBBOLMH-RAY:g1d the sapgyecempound (3-57.  The
3-0-[2,3-di -O benzyl-4-0-(carbobenzoxy3-al anyl) - 6-t hi oacet yl - p- D- qui novopyr
anosyl - gl ycer ol r%@ﬁéﬁ‘?tl ?WBOEaﬁp%ﬁdCPg- 9#??3?8‘5@, azgiéskrmﬁjldmﬁés
dissolved in a golution 200 L) of %-bugxl alcghol a?d distilled water
(4:1), and then ?h%?e?%e F8 addéd°a Broa™™ 6Sium &t F80xi de sol ution in
t-butyl al cohol (5 n rchet hyl amhre N-oxide (3.4 g, 30.7 nmmol). 20
The sol ution was st?%%gg a{%hggﬁsﬁﬁﬁsgp at roomtenperature for 24 hours.
After the sufficientrppedress Qtotgglpeggng@_@agegggﬁLgagd, 3 g of

.activated carbon was added thereto and then the solution was stirred for 30
mnutes to causglddSpyranoside (9-6):

The compound (9-5) yielded through the route D9
was dissolved in acetic acid (72 mlL), and further
distilled water (40 mL) was added thereto. The

10 solution was stirred for 1 hour while heated and
refluxed. After the sufficient progress of the
reaction was confirmed, the solution was cooled to room
temperature, and then the solvent was removed by
evaporation. Distilled water (15 mlL) was added

15 thereto, and the solution was again concentrated under
reduced pressure; this operation was repeated 4 times.
Thereafter, the resultant residue was dissolved in
methanol (150 mL). While the solution was stirred at
room temperature under an atmosphere of nitrogen,

20 thereto was added a 28% solution (0.7 mL) of sodium
methylate in methanol. The solution was then stirred
at room temperature for 2 hours. After the sufficient
progress of the reaction was confirmed, the reaction
was terminated. The reaction solution was

25 concentrated, as it was, under reduced pressure, and
purified by silica gel flash chromatography

(hexane/ethyl acetate, 4:1-3:1-2:153:251:152:3-1:2) to



25cat al yst to be adsorbed on the carbon. The sol ution was subjected to
suction filtration through a Kiriyam funnel containing celite, so as to
renove the catalyst. 130 The reaction product remaining on the celite was
washed three times with ethyl acetate so as to be collected. Distilled
water (200 nL) was added to the collected filtrate, and the resultant was
extracted with ethyl Sacetate (3 x 150 mL),,The organic layers were

conbi ned with each other, and the conbi nation was washed wi th saturated
saline (2 x 100 nL) dried over sodiumsulfate, filtrated and concentrated

Chr amat ogr aphy (Tl HreT ot Ryl aeetgrgnd ST CEE PET Rl e oSl 0%y iera
the title CO”p%Ulndv( %ﬂ@ﬂd{%kﬂ 390 B0l 1d81.1h§o/&%ﬁe£ﬁé-t»l75'\/5 mz 720

[ MENa] +. ute J9; 3-0 enzyl - (car bobenzoxy-
15ci - al anyl) - 6-gdH ©acet y! - @Ieguhwa/@@ynj@n@lsalﬂggﬂ 2-di -0- stearoyl-glycerol

(9-11): Stearoyl chloride (5.4 g, 26.8 mmpl ) was added to
LRMS m/z 423 [M+Nal*t
5 Route F9; 1—O—ally—2,3,4—di—O—benzyl—6—O—tosyl—B—'
D-glucopyranoside (9-7) :
To a solution of the compouhé.k9—6) (9.3 g,
23.2 mmol) 1in anhydrous pyridine (120 mL) were added p-
toluenesulfonyl chloride (5.8 g, 30.2 mmol) and 4-
10 dimethylaminopyridine (283 mg, 2.3 mmol), and the
reaction solution was stirred at 0°C for 16 hours.
After the sufficient progress of the reaction was
confirmed, the reaction solution was slowly poured into
ice water (100 mL). The water layer was subjected to
15 extraction with ethyl acetate (3 x 200 mL). The
organic layers were combined with each oﬁher. The
combination was washed with an aqueous 1 N HCl solution
until the pH became 4, washed with saturated aqueous
sodium hydrogen carbonate (2 x 100 mL) and saturated
20 saline (2 x 100 mL), dried over sodium sulfate,
filtrated and then concentrated under reduced pressure.
The céncentrated product was purified by silica gel
fiash chromatography (hexane/ethyl acetate,
6:1-4:1-2:1) to yield the title compound (9-7) {12.3 g
25 (22.2 mmol), 95.7% yield}.
LRMS m/z 577 [M+Na]™

Route G9;



a m xed solution of the conpound (9-10) (11.7 g, 16.8 mmol) in anhydrous
di chl oronet hane (200 nL) and 20anhydrous pyridine (50 nL), and then the
solution was stirred at OC for 2 hours. After the sufficient progress of
the reaction was confirned, nethanol (5 nL) was added thereto so as to
termnate the reaction. The solution was concentrated under reduced
pressure. A 25small anmount of ethyl acetagg was used to . suspend the

resi due, and the suspended resi due was po &d into water (200 nL). The
resultant was extracted with ethyl 131 acetate (3 x 100 nL). The organic

| ayers were conbi ned with each, ot her \nd, t he conbination S shed with
sat ur at ed saH:E%Qﬁ? Yﬁ%%' 7$Eié€bﬁﬁ%§ih42§hﬂ%ﬁﬁ WFAERY T T?rg?%ﬁ)énd

t hen concentr at nder. reduc S5pressure. , The,resul tant resi due was
purified by ﬂlé%éfﬁ%ﬁy%ﬂfonéfgﬁf§)%ﬁ??&&%%eﬁ%ﬁﬁ 1 acetate

O 123 2T Hete YLl e it comRG LA ool gl ek g

Rout e K9; 3-0- [0 dir)0-henzant Qs (£ a5 PoRenzoXyso mL) were dissolved

p- al anyl) - 6- sul f o- P- D- qui novopyr anosyl]-1, 2-di - 0-stearoyl -gl ycerol (9-12):

Oxone (656 g, Xhe/ dompourand padjassimsg agetz € mmol), N-carbobenzoxy--
B—alanine.(IZ.l g, 44.4 mmol), 1l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride
(EDCI-HC1l) (17.0 mg, 88.8 mmol) and 4-
dimethylaminopyridine (5.4 g, 44.4 mmol), and then the

10 .  reactive components were caused to react with each
other at room temperature for 18 hours. After the
sufficient progress of the reaction was confirmed,
water (10 mL) was boured into the reaction solution to
terminate-the reactibn. Thereafter, the solution was

15 concentrated under reduced pressure. The resultant
residue was purified by silica gel chromatography
(hexane/ethyl acetate, 4:1-53:1-52:1-3:2) to yield the
title compound (9-8) {15.7 g (20.7 mmol), 93.0% yield}.

LRMS m/z 782 [M+Na]*.

20 Route H9; 1-0-allyl-2,3-di-O-benzyl-4-0-
(carbobenzoxy-f-alanyl)-6-thicacetyl-3-D-
glucopyrancside (9-9):

Potassium thiocacetate (4.7 g, 41.3 mmol) was added
to a solution of the compound (9-8) (15.7 g, 20.7 mmol)
25 in anhydrous N,N-dimethylformamide (200 mL), and the

solution was stirred at 90°C for 3 hours. After the

sufficient progress of the reaction was confirmed, the



15(2.5 g) were added to a solution of tHe conmpound (9-11) (3.3 g, 2.7 muol)
in acetic acid (100 g, 2.5 nol), and then the solution was vigorously
stirred at roomtenperature for 48 hours. After the sufficient progress of
the reaction was confirned, the reaction 20solution was poured into a cold
7.5 M sodi um hydroxi de solution (100 nL) and the resultant was extracted
with ethyl acetate (4 x 50 nL). The organig | ayers were conbined with each
ot her, and the conbi nati on was washed wi t H%Sat ur at ed aqueous sodi um

hydr ogen 'carbonate 25(2 x 50 nL) and saturated saline (2 x 50 nL), dried
over sodiumsulfate .fiItr@ted and_t hen concenirate dund r.r gpgedL
pressure. The reSHFthAR FREFULROWARS RS3IHdr FRFRACBYIsI'FLER 3 mL.) ,

chr omat ogr aphy (chl gr of or mi pet hanol . _
100 1,500 1. | 20: 479 5-0¢ 15esahtang Hag sxtracted) withe vl e €8EA56nd (9- 12)
as a colorless Xy ce. 1 z. - 9;
3_0_(4_0_(_a|an§%)_6f§§f¢%?13:8§53y§5§££c g§§e£§4®@le cBRHt Rl ?1th

qui novopyranosyddsi, Zeiir O st @af QY| cGh¥e8EPL 0 9nd3) wadRed SOLHtION of the

conpound (9-12) (345 ny,

5 saturated saline (2 x 100 mL), dried over sodium
sulfate, filtrated and éoncentrated under reduced
pressure. The resultant residue was purified by silica
gel chromatography (hexane/ethyl acetate,
4:1,3:152:1-3:2) to yield theltitle compound (9-9)

10 {13.6 g (20.5 mmol), 99.2% yield}.
LRMS m/z 686 [M+Na]™t.
Route I9; 3-0-[2,3-di-0O-benzyl-4-0-(carbobenzoxy-
f-alanyl)-6-thiocacetyl-f-D-quinovopyranosyl-glycerol
(9-10):

15 . The compound (9-9) (13.6 g, 20.5 mmol) was
dissolved in a solution (200 mL) of t-butyl alcohol and
distilledlwater (4:1), and then thereto were added a
0.04 M osmium tetraoxide solution in t-butyl alcohol
(5 mL) and trimethylamine N-oxide (3.4 g, 30.7 mmol).

20 The solution was stirred with a stirrer at room
temperature for 24 hours. After fhe sufficient
progress of the reaction was confirmed, 3 g of
activated carbon was added thereto and then the
solution was stirred for 30 minutes to cause the

25 catalyst to be adsqrbed on the carbon. The solution

was subjected to suction filtration through a Kiriyama

funnel containing celite, so as to remove the catalyst.



274 prmol) in nmethanol (10 mL), dichloronethane (15 nL) 10and acetic acid
(0.6 nm.) was added 10% pal | adi um hydr oxi de-acti vated carbon (300 ng), and
then the solution was stirred at roomtenperature under an atnosphere of
hydrogen gas for 48 hours. After the sufficient progress of the reaction
was confirmed, the 15pall adium activated carbon was filtrated off. The
filtrate was concentrated under reduced prggsure. The resul tant residue
(crude product of the compound (9-13)) was to be used, as it was, as a
substance containing the title conmpound (9-13) for the next 20reaction.

LRVE iz 921 [MyNalzeacriq _@%@gc%\’gr'ex{?a%{é??%ﬁ(“ﬁzjaé’d?é’}(?gf% 5%@%%%@'6'

sul f o- p- D- qui novopyr anosyl I - 0-stearoy ycero e crude

product of the gomoungd,d9-J3)n Vi &) fed, Lo Qughs & hes roytge L yas digsol ved
in a mxed solution of anhydrous dichl oronethane (15 niL), pyridine (5 nL),

133 and tri et hydiadd el 2 wlder THRI@LAL Wasa adsl@@ed 4o the collected
i odobenzoyl) - p-ni trophenyl ester (202 ng, 548 pnol). Wile the solution was

stirred with a Sitlitrers, tdred rieaet i &/€u Coapo neand Se ver ectadisedth oeteatt W th
each other at roomtenperature'for 24 hours. After the sufficient progress
of the réactiormragasatcont3 rrneh0 tol uenel addo nethbhol awer e @eldedconer eed.
Under reduced pressure, the solvents were then renoved by evaporation to
concentrate théiddl rddh, otltil e av@otiropyomiThes t e vant e ekeduel tas
purified by silica gel chronmatography (chloroform nmethanol/distilled water,
70: 10: 1-, 60: 10: SR8 ARA B 60198t 2-9600 2D 4. 65 9% BYef oSYFEFH the title

corP?und (9'14&&H¥Qé%fﬂ%ff¥%£té5“§3d 30.0%yield}. L n 1%?1 [M -

concentrated under reduce
pressure. The resultant residue was purified by silica
10 gel chromafography (toluene/ethyl acetate,
2:1-3:2-51:1-52:3-1:2-1:4) to yield the title compound
(9—10).{11.7 g (16.8 mmol), 81.8% yield}.
LRMS m/z 720 [M+Na]lt*.
Route_J9; 3-0-{2,3-di-0-benzyl-4-0- (carbobenzoxy-
15 B-alanyl)-6-thicacetyl-f-D-quinovopyranosyl]-1,2-di-0-
stearoyl-glycerol (9-11): .
Stearoyl chloride (5.4 g, 26.8 mmol) was added to
a mixed solution of the compound (9-10) (11.7 g, .
16.8 mmol) in anhydrous dichloromethane (200 mL) and
20 anhydrous pyridine (50 mL), and then the solution was
stirred at 0°C for 2 hours. After the sufficient
progress of the reaction was confirmed, methanocl (5 mL)
was added thereto so as to terminate the reaction. The
solﬁtion was concentrated under reduced pressure. A
25 small amount of ethyl acetate was used to suspend the
residue, and the suspended residue was poured into

water (200 mL). The resultant was extracted with ethyl



Exanpl e 2. Biological distribution 1) Biotinated aSQVG 1 x 106 of
human -esophageal squanous cell carcinoma cells TE-8 were transplanted into
the right fenoral region of 11 male KSN nude m ce (Japan SLC, Inc.), and
the mce were bred to forma tunor mass of about 300-900 cnB vol une.
Thereafter, biotinated aSQVG 018:0 (fornmula XI) was dissolved in
physi ol ogi cal saline solution, and 0.1 nL,aqf the solution per

admi ni stration was intravenously adninistéréd to each group conprising
three mce so that the amount of the biotinated aSQc 134 C18:0 coul d be

40 mg/ kg, 20 nolkg,,80d 2 QULKG. 10 twWp Leference tUNRLbearing Al¢feq
ed. Eac use wa sFa

physi ol ogi cal saline was adm niste ughtere hour s

after adm nistration.,and,t48Pr YRS exLrachsdnapdohmyedi akshy¥qShiezen.
Frozen segnments having a thickness of S5pmwere prepared fromthe frozen

tunor, and eachsse@renédwes) shai ngdxbyoavidi D whieh vasr| abghed W th
fluorescent pignment TRITC (Tetranet hyl rhodam ne-5-(and-6)- isothiocyanate).

Each stai ned segnefdtapastobsesved bydlohénocescent ratedoscape ansdusehj ect ed
to i mage processing with Adobe Photoshop after digitization. In
order to %eval uatecsstumor Tlegi oaswhight enessdfitusrespencéiddebyosTRLTE

bi nari zation i maging was perforned with use of Photoshop. Thereafter, a
portion 15(fraci¢brmjheomiabaraghy ufibexaneseesyhagcsereeted from the visual
field, and the nunber of pixels of a TRITC positive region (black color

region) and t he®ehtd e+ efrdniwer &) cotinr &l @anthehelthei 6°BPOERE PHA5iL) ve
region vas cal cyl aled, ACCPLAING 19 LRSS LT3 3 4 (2.7 mmo1), 16.0%
.yield}.
10 LRMS m/z 1253 [M+Na]lt.

Route K9; 3-O—[2;3—di—O—benzyl—4—O—(éarbobenzoxy—
B-alanyl)-6-sulfo-pf-D-quinovopyranosyl]-1,2-di-0-
stearoyl-glycerol (9-12):

Oxone (6.6 g, 10.7 mmol) and potassium acetate

15 (2.5 g) were added to a solution of the compound (8-11)
(3.3 g, 2.7 mmol) in acetic acid (100 g, 2.5 mol), and
then the solution was vigorously stirred at room
temperature for 48 hours. After the sufficient
progress of the reaction was confirmed, the reaction

20 solutioh was poured into a cold 7.5 M sodium hydroxide
solution (100 mL) and the resultant was extracted with
ethyl acetate'(4 x 50 mL) . Thé organic layers were
combined with each other, and the combination was
washed with saturated aqueous sodium hydrogen ‘carbonate

25 (2 x 50 mL) and saturated saline (2 x 50 mL), dried

over sodium sulfate, filtrated and then concentrated

under reduced pressure. The resultant residue was



20The proportion (% of biotinated aSQAP detected region = [the area
of the black color region (region where the biotinated aSQVG was
detected)]/[the area of the whole of the selected fraction] x 100

= [the nunber of pixels in the TRITC positive 25region] / [the nunber of

pi xel s in the whole fraction] x 100 (%9 formula (A) In the sane manner, a
different tunor tissue 135 portion was s cted, and with respect to 5
positions the ratio of a TRITC positive region was cal cul ated and averaged
out. The results are shown in FIG 1, indicating that 5tunor tissues were

strongly stained according to,the dose of biotin d aSQMG C18: 0 and the .
t unor - r esi dent pa%hﬁ{e%fbgi %Hh%?e%egs(éﬁfffragé%r%g%i gh. 2) Biotinated

2?%&?Eﬁrdg$r%h%%%%%g/g%&@ég%ﬁj?ga cells Lu65 were 10transplanted into -
100:1550:1-20:1515:1512.5:1510:1-8:1) to yield the
title compound (9-12) as a célorless waxy substance.
5 | LRMS m/z 1235 [M-Na]~.
Route L9; 3-0-[4-0-(f-alanyl)-6-sulfo-3-D-
quinovopyranosyl]-1,2-di-O-stearoyl-glycerol (9-13):
To a solution of the compound (9-12) (345 mg,
274 uymol) in methanol (10 mL), dichloromethane (15 mL)
10 and acetic acid (0.6 mL) was added 10% palladium
hydroxide-activated carbon (300 mg), and then the
solution was stirred at room temperature under an
atmosphere of hydrogen gas for 48 hours. After the
sufficient progress of the réaction was confirmed, the
15 palladium-activated carbon was filtrated off. The
filtrate was concentrated under reduced pressure. The
resultant residue (crude product of the compound
(9-13)) was to be used, as it was, as a substance
containing the title compound (9—13)_for the next
20 reaction.
LRMS m/z 921 [M-Na]~.
Route M9; 3-0-[4-0-(4-iodobenzoyl-f-alanyl)-6-
sulfo—B—D—quinovopyranosyl]—1,2—di—O—stearbyl—glycerol
(9-14) :
25 The crude product of the compound (9-13) yielded

through the route L9 was dissolved in a mixed solution

of énhydrous dichloromethane (15 mL), pyridine (5 mL),



nunber of 1 x 106 for each of the mce, and the mce were bred for 14 days
to forma tunor mass of about 100-200 mm8B vol unme in each of the m ce.
Thereafter, three nmce were assigned to each of 15the follow ng four groups

(1) to (4): (1) a control group wherein physiological saline was

adm ni st ered, (2) a high dose group wherein biotinated aSQAP was

adm ni stered in a dose of 50 ny/Kkg, 20(3)1§3n1ddle dose group wherein

bi oti nated aSQAP was adm ni stered in a dose of 5 ng/kg, and (4) a
| ow dose group wherein blotlnated aSQAR was adnlnlstered in a dose of 1
ng/ kg; the used bi otln t.ed aS S e c d repre nte by the
,25formul a (2- ]ﬁﬁé rlg&hﬁ%%nb %t %E' F%so?g 3? ysyologlcal

sal ine, or only, physi el og| cal_ df'H&?hé b gpnwive?l%s@éow

adm ni st ered to nlce om| h 30 as to glve a

P T U 4 G o Rpe FEDL a1 Lo e o
i mersed into an Q5T FOrBaMhetsl then £507€8 ¥btheddguidini &5egen.

5 other at room temperature for 24 hours. After the
sufficient progress of fhe reaction was confirmed;
toluene and methanol were added thereto. Under reduced
pressure, the solvents were then removed by evaporation
to concentrate the solution, while azeotropy. The

10 resultant residue was purified_by silicé gel
chromatography (chloroform/methanol/distilled water,
7d:10:1a60:10:1~60:14:1.6*60:18:2*60:22:2.4~65:25:3) to
yield the title compound (9-14) {77.6 mg (82.1 pmol),
30.0% yield}.

15 LRMS m/z 1151 [M - Nal~

Example 2. Biological distribution

1) Biotinated aSQMC

1 x 100 of human esophageal squamous cell
carcinoma cells TE-8 were transplanted into the right

20 femoral region of 11 male KSN nude mice (Japan SLC,
Inc.), and the mice were bred to form a tumor mass of
about 300-900 cm3 volume.

Thereafter, bictinated aSQMG C18:0 (formula XI)
was dissolved in physiological saline solution, and

25 0.1 mL of the solution per administration was

intravenously administered to each group comprising

three mice so that the amount of the biotinated aSQMG



The frozen tunor of each of the test animals was sliced into a thickness of
10 um and the slice was fixed onto a mcroplate. The region wherein biotin
10was distributed was dyed with an Al exa 488 | abel ed avi di n. The
slice was observed by a fluorescence mcroscope, and the slice was nade
into an inmage. Data on the inmage were input to a conputer, and then
15positive signals of the inage were quaniggied according to i mage anal ysi s
sof t war e. Specifically, binary inage processing based on Phot oshop
was performed to estimate a tunor region emtting fluorescence through the

| abel i ng mat erialy 20Al exa, %8%8_“1[%%@) ifda.m%p,g eagrggr% rggﬂgéti P 59 and

(fraction) containinéx¥hnnr i Ssue s Selette ’fyonl he’ vi sual
ne ouber of RO 0k Ul i A0 rond vayseplan bl ek e opleonc.
cal cul ated accqrgiing d@Ade fadB aouds3%as slaughtered 9 hours after
administratioﬁ, and tumor was extracted and immediately
5 frozen. Frozen segments having a thickness of 5Sum were
prepared from the frozen tumor, and each segment was
stained by avidin which was labeled with fluorescent
pigment TRITC (Tetramethylrhodamine-S—(and—6)—‘
isothiocyanate). "Each stained segment was observed by
10 fluorescent microscope and subjected to image
processing with Adobe Photoshop after digitization.

In order to evaluate a tumor region which emits
fluorescence due to TRITC, binarization imaging was
performed with use of Photoshop. Thereafter, a portion

15 (fraction) containing tumor tissues.was selected from
the visual field, and the number of bixels of a TRITC
positive region (black color region) and the entire
region were counted and the ratio of the positive
region was célculated according to the formula:

20 . The proportion (%) of biotinated aSQAP detected region

= [the area ofithe black color region (region
where the biotinated aSQMG was detected)]/[the area of
the whole of the selected fraction] x 100

= [the number of pixels in the TRITC positive

25 . region] / [the number of pixels in the whole
fraction].x 100 (%) formula (A)

.In the same manner, a different tumor tissue



The oroportion (% of biotinated aSQAP detected region = [the area

of the black color region (region where the biotinated uSQAP was
detected)]/[the area of the whole of the selected fraction] x 100 5= [the
nunber of pixels in the Al exa 488 positive region]/[the nunber of pixels in,
the whole fraction] x 100 (%9 formula (B) In the same way, different
tunor tissue fractions were selected from§gsites thereof, and about each

of 10the sites the proportion of the Al exa 488 positive regi on was
cal cul ated. The resultant proportions were then averaged. Furt her,

in the case of wising.a difaren.dabeligq, imf eriabecoUbst anbiall yotbe same

val ue can be 1 ul'ated in accordance w oW ng expression: The

proportion (% (gfe the 1£9 0N Wher e S4bst ANCE § Pobey abatlyzed yesq dghgct ed
= [the area of the region where the signal of the |labeling material was

gener ated (regizanmhpie dhe. 20subst ance to be anal yzed was detected)]/[the
area of the whole of the selected fraction] x 100
The results are shown in FIG. 1, indicating that
5 | tumor tissues were strongly stained according to the
dose of biotinated aSQMG C18:0 and the tumor-resident
amount of biotinated aSQMG C18:0 is high.
2) Biotinated oSQAP
Human giant cell lung carcinoma cells Lu65 were
10 transplanted into six-week-old male KSN nude mice in a
number of 1 x 10° for each of the mice, and the mice
were bred for 14 days to form a tumor mass of about
100-200 mm3 volume in each of the mice.
Thereafter, three mice were assigned to each of
15 the following four groups (1) to (4):
(1) a control group wherein physiological saline
was administered,
(2) a high dose group wherein biotinated aSQAP was
administered in a dose of 50 mg/kg,
20 (3) a middle dose group wherein biotinéted aSQAP
was administered in a dose of 5 mg/kg, and
(4) a low dose group wherein biotinated aSQAP was
administefed in a dose of 1 mg/kg; the used biotinated
aSQAP was the compound represented by the
.25 formula (2-11).
- The biotinated dSQAP dissolved in physiological

saline, or only physiological saline for the control



= (the nunber of pixels in the |abeling material positive.region)/(the
nunber of pixels in the whole of the selected fraction) x 100 (% formul a
(C 25 The results are shown in FIG 2. In the high dose group, wherein
the biotinated aSQAP was administered in a dose of 50 ng/kg, the tunor
tissues were intensely 138 dyed. It mas denonstrated that the anount of
bi oti nated aSQAP in tunor was | arge. 3. Pharnmacokinetics 1 (1)
Animal tests 5To ei ght-week-old nale KSN nu§e m ce (Japan SLC, Inc.), 2 X
106 of human col on carcinoma cells (SW80) mere transpl ant ed

subcut aneousl y, two week I t bod
vol une. app?oxyﬁﬁiéf ‘5%%Snﬁ§3§r éﬁf?%l%go or @Eﬁgﬁ%ngﬁggymgg ?ggéﬁved in
10physi ol ogi cal; saloegla 3\?&%'&9 2pd; ad éséeéf‘é‘dé@&ﬁ@ﬁéatQHS%UO% a

dose of 10 ng/ kg ( After the admnistration, the nmce were

sl aught ered chronal i oadd-id it hi SREDoRMELRXE de; A B0 A1 BHE ehodrhedbm 2
hours, 4 hours, 12 hours, and 24 hours after the 15adm ni stration. Tissues

of bl ood, |ivershdiZeynidtmge oo, sPl e@for angds tewoL rpasede Wehe theor

coll'ected. At each tinme when tissues were collected, five aninals were

used. (2p Pret neiaiarenraofimamnsatytd caht saapl @ST compound, and then
frozen with liquid nitrogen.

The frozen tumor of each of the test animals was

sliced into a thickness of 10 um, and the slice was

fixed onto a microplate. The region wherein biotin
10 ~was distributed was dyed with an Alexa 488 labeled
avidin.

The slice was observed by a fluorescence
microscope, and the slice was made into an image. Data
on the image were input to a computer, and then

15 positive signals of the image were quantified according
to image analysis software.

Specifically, binary image processing based on
Photoshop was performed to estimate a tumor region
emitting fluorescence through the labeling material

20 Aléxa 488 in the slice. Thereafter, a portion
(fraction) containing tumor tissues was selected
from the visual field, and the number of pixels of
the Alexa 488 positive region (black regién) and the
entire region were'counted and the ratio of the

25 positive region was calculated according . to the.

"formula:



20Bl ood pl asma Whol e bl ood was col |l ected from postcaval vein with use
of an injection needle wetted with heparin sodiuminjection solution
(10,000 unit/ 10 nL) to obtain blood plasma by 20 m nutes of centrifugation
at . 6,000 g. To 2590 ul of blood plasma, 5 pl of an internal standard
conpound (aSQMG 016:0), 5 pl of distilled water, and 4 pl of phosphoric
acid were added, and denatured 139 protehg by adding 96 pl of

acetonitrile. To 0.2 nL of the solution,, 80 pl of 10 nmM ammoni um acet at e
sol ution was added, and stirred sufficiently t o ‘obtai n supernatant by

cent i fugal i on 3t 16,000, g Sor (815, i pus g5, . The supernalant. uas. subbect ed
3 Ber ow: CTRE"Sof + - B

to solid- phase extra i'on ope atlon as descri € So ase

extraction was perfoxggghgya %P%&#%F91§990c8i09fr4813N|??QEQb n1acetate

aqueous sol ution and nmoni um acet at e”aqueous “sol uti on

10cont ai ni ng 1Q%acetqp tgié@mé@éé QY& PYww £4 Uid 08 04 7] P?@EeCQPQQUBQ Wi th
200 pl of 10 mM ammoni um acet at e aqueous sol ution contalnlng 70%

acetonitrile witrde ugeod dpaie {dr1askep@rkradi senrastipdge (3M Conpany,
product nunber 4115SD). The conpound was used as a 15LC/ M5 anal yti cal
sanmple. 5 = [the number of pixels in the Alexa 488 positive
region]/[the number of pixels in the whole
fraction] x 100 (%) formula (B)
In the same way, different tumor tissue fractibns
were selected from 5 sites thereof, and about each of
10 the sites the proportion of the Alexa 488 positive
region was calculated. The resultant proportions were
then averaged.
Further, in the case of using a different labeling
material, substantially the same value can be |
15 calculated in accordance with the following expression:
The proportion (%) of the region where a substance to
be analyzed was detected
= [the area Qf the region where the signal of the
labeling material was generated (region where the
20 substance to be analyzed was detected)]/[the area of
the whole of the selected fraction] x 100
. = (the number of pixels in the labeling material
positive. region)/(the number of pixels in the whole of
the selected fraction) x 100 (%) formula (C)
25 The résults are shown in FIG. 2. In the high dose
group; wherein the biotinated oSQAP was administered in

a dose of 50 mg/kg, the tumor tissues were intensely



Organ sanpl es Each organ was extirpated after collection of blood
and imediately frozen on dry ice. The frozen sanple was subjected to frost
shattering, and the 20 weight was neasured. Subsequently, 1/2-fold (weight
ratio) internal .standard conpound (aSQVG C16:0) and distilled water were
added, and 8-fold (weight ratio) extraction solution (2.5% NP-40, 2%
phosphoric acid, 2 nM Eserine aqueous sol lit3i80n) was further added to the
25sanpl e, followed by honpgeni zation. The honbgeni zed sol uti on was

subj ected to protein denaturation with acetonitrile and solid phase

extraction in the sane., 140 nner Sazt:QS ggove-gengrin{ggﬁg %%eat nment of
antrn

bl ood pl asna tod%% ai nI%nwaé‘%a ?/ Pea rsarrpl e.af3f &J atrve anal ysis

assay 10 pl of gp&%p%%/%i@‘q§a?p::§&mﬁé ‘ESP%gE?g_With 5a reverse phase

HPLC syst em equi ppe pcel oflumm (particle dianeter; 3 pm

colum size; 2.1 x 58xgmp1ShssepHQrfRcokkhdt) csHPLC was performed with 68%
acetonitrile and a single solvent of 10 nmM ammoni um acet at e aqueous

solution at a flow rate ofinilQ912tabrper mnute. Mass spectrum was neasured
e 5 To eight-week-old male KSN nude mice (Japan SLC,
Inc.), 2 x 106 of human colon carcinoma cells (SW480)
were transplanted subcutaneously, two weeks later (body.
weight approximately 25 g, tumor volume approximately
200 mm3) aSQOMG C18:0 or oSQAP C18:0 was dissolved in
10 physiological saline solution and administered
intraperitoneally at a dose of 10 mg/kg (0.1 mL).
After the administration, the mice were slaughtered
chronologically with carbon dioxide; 30 minute, 1 hour,
2 hours, 4 hburs, 12 hours, and 24 hours after the
15 administration. Tissues of blood, liver, kidney, lung
and spleen, and tumor tissue were then colleqted. At
each time when tissues were collected, five animals
were used.
(2) Pretreatment of analytical samples
20 Bloocd plasma
| Whole blood was collected from postcaval vein with
use of an injection needle wetted with heparin sodium
injection solution (10,000 unit/ 10 mL) to obtain blood
plasma by 20 minutes of centrifugation at 6,000 g. To
25 90 nl of blood plasma, 5 ul of an internal standard

compound (aSQMG C16:0), 5 pl of distilled water, and

4 ul of phosphoric acid were added, and denatured



negative node, and the peak area ratio of the internal standard conpound
was cal cul ated by integration of the peak area from chromat ogram
corresponding to each ion by nmeasuring a precursor ion; nmz = 583.1,
fragnent 15ion; mz = 224.7 and nlz = 298.8 for aSQMG C18: 0, a precursor
ion; mz = 567.1, fragnment ion; niz = 224.7 and mlz = 283.1 for aSQAP
018: 0, and a precursor ion; niz 555. 1, % gnment ion; mz = 224.7 and mz
= 298.8 for a internal standard conpound a C16: 0. As a 20net hod of
guantitative analysis, an internal standard anal ysi s was adopted. More

specifically, a st ndard cu&(ydn%/ag Wi baaC ﬁorcl)lt]w pea{<o @r%a{l%a(g%o of

the internal st oyrrpoun al yzi ng e sanp ®to Whic est

conpound was ad&?@,séﬂ;&%r?r%d@ &feo@%%mlgaanailme {:§§£t80§@9ﬁ'@90n

FIG 3 shows a concentration-time transition curve in pl asma and

organs of nude yd£eddeahisy %&q\ﬁeé@uﬁé&&ﬁ\@ﬁylwr@@%iﬁoneally
adninistered in a ratio of 10 ny/ kg. is showmn by FIG 3, in

ti ssues |ncIumguﬁéﬁngxhdﬂzﬁynhedﬁﬁﬁyugéuﬁmeygtsp$ﬁ@@oa@dféung, t he hi ghest
5concentration of aSQMG 018: 0 was indicated i mediately after the

adm ni st Gat i on 1Idf raSOME 0.18:The thegreaidwant he < oseeivcadd oo ofo AB8OMG 018: 0
fell rapidly. In liver, lung, kidney, and bl ood plasma, four hours after
the adm ni st r atdhers earak i 1a &pl e rpdexr dHoies ashetesdrdred thela@contedtrati on
of aSQVG 018:0 fell below the detection Iimt. On the other hand, in tunor
tissues, the covlerfratdsh Tft LBOMSOIE D HIT §IEBHR RIASY 3 Bk RgmEkF at el y

after adm ni stratl on of a$S 018:0 in conparison with other tjssues, but
it was detect a0 pl of 10 mM ammonium acetate agueous solution and

200 pl of 10 mM ammonium acetate aqueous solution
10 containing 10% acetonitrile, followed by elution of a
test compound with 200 pl of 10 mM ammonium acetate
aqueous solution containing 70% acetonitrile with use
of Empore (trademark) disc cartridge (3M Company,
product number 4115SD). The compound was used as a
15 - LC/MS analytical sample.
Organ samples
Each organ was extirpated after collection of
blood and immediately frozen on dry ice. The frozen
sample was subjected to frost shattering, and the
20 weight was measured. Subsequently, 1/2-fold (weight
ratio) internal standard compound (aSQMG Cl6:0) and
distilled water were added, and 8-fold (weight ratio)
extraction solution (2.5% NP-40, 2% phosphoric acid,
2 mM Eserine aqueous solution) was further added to the
25 sample, followed by homogenization. The homogenized
solution was. subjected to protein deﬁaturation with

acetonitrile and solid phase extraction in the same



15even 24 hours after adm nistration. Therefore, it was proved that aSQVG
018:0 resides for a long period in tunor tissues. FIG 4 shows a
concentration-tine transition curve in blood plasnma and organs of nude mce
to which aSQAP 20018: 0 was intraperitoneally admnistered in a ratio of 10
nmy/ kg. Fromthe results of FIG 4, in tissues including blood

pl asma, liver, kidney, spleen and | ung, tﬁgohighest concentration of aSQAP
018: 0 was indicated 25inmedi ately after t adm ni stration of aSQAP 018: 0,
thereafter the concentration of aSQAP 018:0 fell rapidly. In spleen, |ung,

ki dney, and bl god pl ... 142 four h fter the adni pistrati d
(i vor” 12" hour s THRREATT b7 "4 1 CORCBRE T SETOh O LEGRP O1a50° T8 b Bel bw t he

detection limt e ot he in t ti ssues, the concentration of
-aSQAP 018:0ilﬁgﬁféééé?%a%bfgw|l¥%%églé %?ter adm ni stration of aSQAP

018:0 in conparison w{h,othelLissLes Pyt Lt vas, detectabl e even 24 hours
after admnistration. Therefore, It was proved tha¥ aSQAP 018: 0 resides for
a long period in tunpg {issHeshe 10FXayplgat sHNSI 8BGQKI BEbhESstEd with
5 a reverse phase HPLC system equipped with Capcell Pak
MG column (particle diameter; 3 um, column size;
2.1 x 50 mm, Shiseido Co., Ltd.). HPLC was performed
with 68% acetonitrile and a single solvent of 10 mM
ammonium acetate aqueous solution at a flow rate of
10 0.2 mL per minute. Mass spectrum was measured in a
negative mode, and the peak area ratio of the internal
standard compound was calculated by integration of the
peak area from chromatogram corresponding to each ion
by measuring a precursor ion; m/z = 583.1, fragment
15~ ion; m/z = 224.7 and m/z = 298.8 for aSQMG C18:0, a
precursor ion; m/z = 567.1, fragment ion; m/z = 224.7
and m/z = 283.1 for aSQAP C18:0, and a precursor ion;
m/z = 555.1, fragment ion; m/z = 224.7 and m/z = 298.8
for a internal standard compound aSQMG Cl6:0. As a
20 method of quantitative analysis, an internal standard
analysis was adopted. More specifically, a standard
curve was drawn based on the peak area ratio of the
internal standard compound by analyzing the sample to
which the test compound was added, to determine the
25 quantity of the test compound.
FIG. 3 shows a concentration-time transition curve

in blood plasma and organs of nude mice to which oSQMG



The pharnmacokinetics of aSQAP 018:0 was tested by adm nistering 1 ng/kg of
aSQAP 018:0 to aninmals in the sane manner as Exanple 3 except that human
sophageal squanous cell carcinoma cells TE-8 were used as tunor 15o0f

transpl anted tunor nodel and that intravenous adm nistration was adopted as
substitute for interperitoneal admnistration. The results are shown in

FIG 5. As is showmn by FIG 5, in tissuesléﬂcluding bl ood pl asma, liver,

20spl een and lung, the highest concentrati

of aSQAP 018:0 in tissue was

indicated imedi ately after adm nistration of aSQAP 018:0, and thereafter

aSQAP 018:0 ra 'ldé_yofel

|..ln bl ood plas | i.ver nd lLung twy_hours_after
t he adm ni stration, i%F%p}%%ﬂa%%Fh%ﬁ?%aggyh%?%%?%%??r?%el%o%cgﬁp%ét§8n of

aSQAP 018: 0 felfo'(% the detection linit. On the other
conpari son wth other

hand, in

rgans the concentration in tunof tissue was 143 | ow

i mredi ately after thesagdg oihshs aﬁ%oﬁl@f 3SR P1850¢sbuhnaqd8S" 82884

t endency was observed even after

wo hours and the concentrati on of aSQAP

018: 0 was det eqiiaddnes eVEIv&E | ek i @de POUSS1edhes el OF €ng ) ttMESh PgRYEd t hat

aSQAP C18:0 resides -for a long period in tunor tissues.

ndustri al

Applicabisl ity concentratlen noedS@OEPOURL ofas hengpt esead imvediavaly
specifically resides in a tunor .and is a substance 10contai ning an acting
group in the stafitfctwrtshe Tamei oFterataowordf ngSONG tGES t §petérehttact thy
group it can be advantageously used for drug deliver to tunor, detection

and di agnosi s cfonaamndrrat¥@ataemSAHG tahdr0 &mbl t heridke.

In liver,

lung, kidney, and blood plasma, four hours after the

administration and in spleen 12 hours thereafter, the

10 concentration of oSCMG C18:0 fell below the detection

limit. On the other hand, in tumor tissues, the

concentration of &SQOMG C18:0 in tissue was low

immediately after administration of oSQMG C18:0 in

comparison with other tissues, but it was detectable

15 even 24 hours after administration. Therefore, it was

proved that oSQMG C18:0 resides for a long period in .

tumor tissues.

FIG. 4 shows a concentration-time transition curve

in blood plasma and organs of nude mice to which oSQAP

20 C18:0 was intraperitoneally administered in a ratio of

10 mg/kg.

From the results of FIG. 4, in tissues including

blood plasma, liver, kidney, spleen and lung, the

highest concentration of oSQAP C18:0 was indicated

25 " immediately after the administration of «aSQAP C18:0,

‘thereafter the chcentration of oSQAP C18:0 fell

rapidly. In spleen, lung, kidney, and blood plasma,



144 CLAI M5 1. A conpound represented by chemcal formula (1): 5 (I)
wherein Ris an anionic group binding to hydrogen, Rl is OH OCOH,

OCQ( CH2) hCH3, or an acting group, h being an integer of 0 or nore, R2 is H,
OH, OCOH, OCQ(CH2)i CH3, or an acting 10group, i being an integer of 0 or
nore, R3 is OH SOB8H, or an acting group, R4 is OH SOBH, or an acting
group, and 142 '

four hours after the administration and in livér,
12 hours thereafter, the cdncentrétién.of,aSQAé Ci8f0m'_
fell below the detection limit; On the other hand, in
tumor tissues, the concentration of oSQAP C18:0 in

5 tissue was low immediately after administration of
oSQAP C18:0 in comparison with other tissues, but it
was detectable even 24 hours after administration.
Therefore, it was proved that oSQAP C18:0 resides for a
long period in tumor tissues.

10 Example 4. Pharmacokinetics 2

The pharmacokinetics of oSQAP Cl18:0 was tested by
administering 1 mg/kg of oSQAP Cl1l8:0 to animals in the
same manner as Example 3 except that human sophageal
squamous cell carcinoma cells TE-8 were used as tumor

15 of traﬁsplanted tumor model and that intravenous
administration was adopted as substitute for
interperitoneal administration.

- The results are shbwn in FIG. 5. As is shown by
FIG. 5, in tissues including blood plasma, liver,

20 . spleen and lung, the highest concentration of aSQAP
Cl8:0 in tissue was indicated immediately after
administration of oSQAP C18:0, and thereafter oSQAP
Cl8:0 rapidly fell. 1In blood plasma, liver, and lung
two hours after the administration, in spleen 24 hours

25 ‘thereafter, the concentration of oSQAP Cl8:0 fell below
the detection limit. On the other hand, in comparison

with other organs the concentration in tumor tissue was



R5 is OH SO3H, or an acting group, at | east one of Rl, R2,
R3, R4, and R5 containing 15an acting group, or pharmaceutically acceptable
salts thereof. 2. A conpound represented by chemcal forrmula (I1): R
R40 20- wherein Ris an anionic group binding to hydrogen, Rl is OH,
OCOH, OCQ(CH2) h€H3, or an acting group, h being an integer of 0 or nore,
145 ‘R2 is H OH, OCOH OCQ(CH2)iCH3;,q9r an acting group, i being an
integer of O or nore, R3is OH SOBH, or an acting group, R4
is OH SO3H, or an acting group, 5R5 is OH SO3H, or an acting group, j is

~an integer.of'liéw M &iately after the administration of oSQAP
| C18:0, but no decrease £endency was observed even after

two hours and the concentration of.aSQAP C18:0 was
detectable even after 24 hours. Therefore, it was

5 proved that «oSQAP C18:0 resides for a long period in
tumor tissues.

Industrial Applicability
The novel compound of the present invention

specifically resides in a tumor.and is a substance

10 containing an acting group in the structﬁre.
Therefore, according to the tYpe of the acting group it
can be advantageously used for drug deliver to tumor,
detection and diagnosis of tumor, treatment of tumor,

and the like.



X is an acting group or a cationic group, and k is an integer of 1 or nore,
at least one of Rl, R2, R3, R4, R5, and X 10contai ning an acting group, or
pharmaceutically acceptable salts thereof. 3. The conpound or salts
according to claiml-or 2, wherein Ris SOBH, 15R3 is OH R4 is OH R5 is

- OH, Rl is OH OCCH, 000(CH2)hCH3, O- (an acting group), CO (an
~acting group), or OCQ(CH2) hCH2- (an 20act'51 group), h being an integer of
"0 or nore, and R2 is H OH OCOH, OCO(CHZ}l , an acting group, 0- (an
acting group), OCO (an acting group), or OCQ(CH2)1CH2- (an acting group),
i being an integer of 0 or nore, CLATIMS

1. A compound represented by'chemical

formula (I):

(1)

wherein R is an anionic group binding to hydrogen,
Ry is OH, OCOH, OCO(CHp)nCH3, or an acting group,
h being an integer of 0 or more,

R, is H, OH, OCOH, OCO(CHp)iCH3, or an acting
10 group, 1 being an integer of 0 or more,

R3 is OH, SO3H, or an acting group,

Rq is OH, SO3H, or an acting group, and

Rg is OH, SO3H, or an acting group,

at least oné of R, Ry, R3, Ry, and Ry containing
15 an acting group, '

or pharmaceutically acceptable salts thereof.

2. A compound represented by chemical

formula (II):

()

j
wherein R is an anionic group binding to hydrogen,
R7 is OH, OCOH, OCO(CHy)nhCH3, or an acting group,

h being an integer of\O or more,



25at | east one of Rl and R2 containing an acting group. 4. The conpound or
salts according to claiml1l or 146 2, wherein Ris SO3H, RL is OH,
OCOH, 000(CH2) hCH3, or an acting group, h being an integer of 0 or nore,
5R2 is H OH OCOH, 000(CH2)1CH3 or an acting group, i being an integer of
0 or nore, and R3 =R4 =R5is OH or at |east one of R3, R4 and R5
contains an acting group and the other grﬁggs are OH, 10at |east one of Ri,
R2, R3, R4, and R5 containing an acting g 5.
Sulfopyranosyl(acyl)glycerol sulfopyranosyl(acyl)propanedlol

sul f oqui novosyl acyl propa di rei n de residues blnds to an
15act?ng grou%, Y &E fgnﬁ, 8H, 8%%@, 8C8 gH éh or an actin

group, i being an integer of 0 or more,

R3 1is OH, SO3H, or an acting group,
Rg 1s OH, SO3H, or an acting group,

5 Rg is OH, SO3H, or an acting group,
j is an integer.of 1 6r more,
X is an acting group or a cationic group, and
k is an integer of 1 or more,
at least one of Ry, Rp, R3,'R4, Rg, and X

10 containing an acting group,

or pharmaceutically acceptable salts.thereof.

3. The compound or salts according to claim 1 or

wherein R is SO3H,
15 Ry is OH,
Rq 1is OH,
Rg is OH,
R7 is OH, OCOH, OCO(CHp)pnCH3, O- (an acting
group), OCO- (an acting group), or OCO(CHp)pCHp- (an
20 acting group), h being an integer of 0 or more, and
R, is H, OH, OCOH, OCO(CHjp)iCH3, an acting group,
O- (an acting group), OCO- (an acting group), or
OCO(CHp) {CHo~ (an acting group), i being an integer of
0 or more,
25 at least one of R} and Ry containing an acting
group. |

4. The compound or salts according to claim 1 or



or pharmaceutically acceptable salts.. 6. The conpound or salts
according to any one of clains 1-5, wherein the acting group is a | abel ed
substance or an antitunor substance. 207. A nmethod for allow ng the
conpound represented by formula (1) or (Il) or salts to reside in a tunor,

. Wherein the conpound or salts according to any one of clains 1-6 are

adm nistered to a subject. 8. A nethod fo getectlng tunor, conprising: -
25adm ni stering the conpound or salts accié ing to any one of clains 1-5 to
a subject, wherein the acting group is a | abel ed substance; 147

detecting the Igfeled subst ance when the conmpound or salts exist in a

hi gher concentration in a tunor than in other tissues except a tunor; and
detecting tunor in thg §8?heﬁt19a§8d on results of 5the detecting.. 9. A
met hod for dlagn05|n ?unnr conpr i % i hg: adm ni stering the conpound

or salts according tQ%aD¥ e 8tok! abEE ( éﬁgct@H SHPlgﬁtac%@ﬁ5e%BoE pe

acting group is a |abeled substance; 10det "the Tabeled Substante when
the conpound 1}, peing an integer of 0 or more,

5 Rp is H, OH, OCOH, OCO(CHp)iCH3 or an acting
group, 1 being an integer of 0 or more, and

R3 = Rg = Rg 1s OH, or at least one of R3, Rgq and
Rg contains an acting group and the cother groups are
OH,

10 at least one of Ry, Ry, R3, R4, and Rg contaiﬁing
an acting group.

5. Sulfopyranosyl (acyl)glycerol,
sul fopyranosyl (acyl)propanediol, or sulfoquinovosylacyl
propanediol, wherein any of side residues binds to an

15 acting group,
| or pharmaceutically acceptable salts.

6. The compound or salts according to any one of
claims 1-5, wherein the acting Qroup is a labeled
substance or an antitumor substance.

20 7. A method for allowing the compound represented
by formula (I) or (II) or salts to reside in a tumor,
wherein the compound or salts according to any one of
claims 1-6 are admiﬁistered to a subject.

8. A method for detecting tumor, comprising:

25 administering the compound or salts according to
any one of claims 1-5 to a subject, wherein the acﬁing

group 1is a labeled substance;



or salts exist in a higher concentration in a tunor than in other tissues
except a tunor; and determ ni ng presence or absence of tunor in the
subj ect based on results of the detecting. 1510. A nethod according to

claim8 or 9, wherein the detecting is carried out by a noninvasive neans.
11. A method for treating tunmor, conprising adm nistering the conpound or
salts according to any one of clains 1-5 t9-a subj ect., wherein the acting.
20group is an antitunor substance.

détecting the labeled substance when the compound
or salts exiét in a higher concentration in a tumor
than in other tissues except a tumor; and

detecting tumor in the subject based on results of

5 the detecting.

9. A method for diagnosing tumor, comprising:

administering the compound or salts according to
any one of claims 1-5 to a subject, wherein the acting
group is a labeled substanée;

10 detecting the labeled substance when the compound
or salts exist_in a higher concentration in a tumor
than in other tissues except a tumor; and

determining presence or absence of tumor in the
subject based on results of the detecting.

15 10. A method accofding to claim 8 or 9, wherein
the detecting is carried out by a noninvasive means.

11. A method for treating tumor,lcomprising
administering the compound or salts according to any
one of claims 1-5 to a subject, wherein the acting

20 group 1s an antitumor substance.



