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AND USE THEREOF AS MEDICINE 5 Technical Field The
present invention relates to a novel sulfonated sugar *5915%*

Backor ound Art 2@“8r222335”!RQJBBZn,SﬁgF.gﬁSnt ool
cardi ac di sease, and cerebrovascular dis are

; *G00002*
responsi ble for abou O.percent of caus of deat h.
Anmong t hem nalignan? ?uno?s%hgvg Fhé #b@ ranki ng of
cause of 15 death, and tends to increase. Surgica
therapy, chenoth arg
known as three ngbgﬁ @g é 8§8§E EEEE Hﬁplgnant
tunors. In recent years (QAL) of
a patient has been enphaS|zed and much attention is

20 being paid to radiation therapy. In common _
radi ati on therapy, hal ogesahedcapyrigidi ne and hypoxic

cell sensitizers are known as chem cal or
phar maceutheapreabstansesnadohnirsleced tsi guhbaseously
with radiation thereby enhancing its 25 therapeutic
ef f estl fopaeedpeegéicaphyouns ghitnkcadkbly containing the
same.
Background Art

At present, in Japan, malignant tumor, cardiac
disease, and cerebrovascular disease are responsible
for about 60 percent of cause of death. Among them,
malignant tumors have the top ranking of cause of
death, and tends to increase. Surgical therapy,
chemotherapy, and radiation therapy are known as three
major therapies for treating malignant tumors.

In recent years, the quality of life (QOL) of a
patient has been emphasized, and much attention is
being paid to radiation therapy.

In common radiation therapy, halogenated
pyrimidine and hypoxic cell sensitizers are known as
chemical or pharmaceutical substances administered
simultaneously with radiation thereby enhancing its
therapeutic effect, more specifically, as clinically
applicable radiosensitizers (for example, see

Radiobiology for the Radiologist (Fourth Edition), Eric

J. Hall et al, J. B. Lippincott Company
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applicabl e radiosensitizers (for exanple, see
Radi obi ol ogy for the Radi ol ogi st (Fourth Edition),
Eric J. Hall et al, J. B. Lippincott Conpany 2

(" Houshasennkai not ameno Hoshasensei but sugaku"

transl ated by Miuneyasu Urano, Shinoharashinsha. Inc.).
Exanpl es of known hal ogenat ed p¥§|n1d|nes i ncl ude 5-

i ododeoxyuri di ne. Exanpl es of known hypoxic cell 5
sensitizers include m sonidazol e. However, these known

! hey pragenatEnn A fip s BRGNS, %ﬁ's?sgaséﬁ.?%%kgﬁ%%gg%%‘i%“se
t invol.ve ot her
Ut St hg erobrenanePBUROVERLEL, fos ARt R R P e Lnc-

to pEQ%h@QeQO%%lknB@g'ﬁﬁgeébhb{%Bsggréﬁlgiﬁ LI Zars. 5-
conposed of sul fopyranosylacyl gl'ycerol “or Sal t8

therQ@Han©x§Q@hHQﬂe.fOExﬁmEQE%nbf(%R%wnpﬂ&pOQR%l ell
KOKAI Publication No. 2004-374445 Howev

SulfGpmsaﬂaiﬁkacyhgﬂuaérﬁhsohhaa%b@@S'tH@Qe%@rbo@h%%%mknown
in the glycerol noiety is an asymmetric carbon,

thatraﬁhessnenemserschueescamaeuyb@ncaetﬁahl@@ebyb@cause
relatively inexpensive and sinple synthesis process as
descﬁh@édprﬁdupﬁ.SPae.eApptns KGQKAl aBubhbeabiane20 iNe.1
2004- 374445, in which the term nal double bond of an
allyplﬁpégﬁrﬁs BeRyahexylanedrpookorata, gkydeiokolve other
skeleton, Therefore, R/'S diastereoners are generated

at aOPSFFBHSFHEbBEPbieTS In order to solve the

% steregners can be independently
probl em 5%S@E0tgt er gand 1n order to prov1ge novel

radiosensitizers, radiosensitizers composed of
sulfopyranosylacylglycerol or sélts thereof are applied
for a patent (Jpn. Pat. Appln. KOKAI Publication

No. 2004-374445). However, in
sulfopyranosylacylglycerol, the 2-position carbon atom
in the glycerol moiety is an asymmetric carbon, so that
the stereostructure cannot be controlled by a
relatively inexpensive and simple synthesis process as
described in Jpn. Pat. Appln. KOKAI Publication

No. 2004-374445, in which the terminal double and of
an allyl group is dihydroxylated to form a glycerol
skeleton. Therefore, R/S diastereomers are generated
at a ratio of about 1:1. 1In order to solve the
problem, respective diastereomers can be independently
synthesized, but such process requires bonding of a
glycerol compound having a definite stereostructure to

a sugar compound during synthesis, which results in
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25 synt hesi zed, but such process requires bonding of a
gl ycerol conpound having a definite stereostructure to
a sugar conpound during synthesis, which results in 3
further problens, the conplication of the synthesis
process and an enornous increase of the cost. In

addi tion, a sul fopyranosyl acyl ghycerol conmpound
generates an R/ S di ast ereomner a? the 2-position of the
5 glycerol noiety, as well as several percents of a

Stfu@&P%ﬁéggﬁ%ﬂ?feé% agﬁe c ogié% g@ﬁég Eetgg ggnthe81s

group at f position of

transieried 041 ZipoRiLL ODn?:‘?é e%%ﬁsyé od

nol ecul es ese acyl |soners a

durln 1018 an '
TherefgoreI ggiﬁ§§%?nth€ ?%ggg Fégog %gago Fgo%rgompound

I ndepensent d y ad”R%gﬂéihsﬁéré§m¥§r3tdﬁﬁé'§u Bsﬁgﬁon of the
provide a high purity sulfopyranosyl acyl glycero

conpplyck r Al trioieghy a sl dOPYr anosytaey] ghycERLs of a
compound 15 exhibits a noticeabl e radi osensitization

ef f estyudttisra develnopmer-asyh Osotge i | hhens ahl cMEM ¥cyl
difficult situations due to problens with synthesis

and P el the dparad sl o ot gbrerof Haveptéon 20

The present invention was achieved in view of the
aboVier oA eRd tah 1615 ettPd it hen pretsertn i avéndromitisin the
to provide a practlcable novel sul fonated sugar
conﬁ%‘?}rﬁc%ﬁfs a dhfPS relami hgl 19ee Bz e aginerated during

| rovi de a practicabl e novel sul fonated
SpeCIf 1 J)storage f% a solution. Therefore, even

if the respective diastereomers are independently
prepared, it is very difficult to provide a high purity
sulfopyranosylacylglycerol compound.

Although a sulfopyranosylacylglycerol compound
exhibits a noticeable radiosensitization effect, its
development as a drug will entail very difficult
situations due to problems with synthesis and physical
properties.

Disclosure of Invention

The present invention was achieved in view of the
above problems. An object of the present invention is
to provide a practicable novel sulfonated suéar
compound and a drug including the same, and
specifically to provide a practicable novel sulfonated
sugar compound obtainable at high purity by a simple
synthesis method, and a drug including the same.

As a result of dedicated research by the
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sinple synthesis nethod, and a drug including the
same. As a result of dedicated research by the Tl 4

i nventors, neans for solving the above probl ems was
found. More specifically: (1) a sul foqui novosyl acyl

pr opanedi ol conpound represent%d by the genera
formula (1): 5 [Chenmical Fornula 2] SGBM OHHH
HOl- OCGCCOR (1) HHHKMHMH@ﬂ?lsm

cyl j of t acid, . and Mrepresents a
ﬁyéréggﬁhggga'n%?gﬁgi%ér1ﬁogylﬂﬁagﬁﬁcQEPWEaPF?blemS was

accepbaphe sabis LPECepleo(f).a drug including as an

active ingredi ent east one selected fromthe

roup consistinguokothencs i,ho I I
gropgnedigl§conp08n85a§cgrgF%8g?gT %??¥?§%§é§énfggpﬁynd
t he g@pﬁlﬁé@éntﬁ@dﬂnbli/atﬁé)?éﬂ@réﬁ 98%&@963&596\' ly
acceptabl e salts thereof; and (3) the drug according
to (hemhigh Fermul&aglios ensitizer. The present

i nvention provides a practicable novel sulfonated
sugar conpound and a drug including the 20 sane.
Specifically, t&Osptesent invention provides a

HO-

wherein Rq is an acyl residue of a fatty acid,
and M represents a hydrogen or a metal ion
or pharmaceutically acceptable salts thereof;

(2) a drug including as an active ingredient at
least one selected from the group consisting of the
sulfoquinovosylach propanediol compound according to
(1) represented by the general formula (I) and
pharmaceutically acceptable salts thereof; and

(3) the drug according to (2), which is a
radiosensitizer.

The present invention provides a practicable novel
sulfonated sugar compound and a drug including the
same. Specifically, the present invention provides a
novel sulfonated sugar compound obtainable at high
purity by a simple synthesis method, and a drug
including the same.

A benefit of the present invention will be
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novel sul fonated sugar conpound obtai nabl e at high
purity by a sinple synthesis method, and a drug .
including the sane. A benefit of the present invention
will be 5 described in the follow ng description, and
will be partially defined by the description or an
enbodi ment  of the present invergion. A benefit of the
present invention will be understood and achieved
through 5 draw ngs and bel owdescribed conbi nati ons.

B ShelBacbLll LA AL PRAMLNIRTLANCE bl Sed apd sagapbe

chr onat ogram show ng the resu

Cl18: Qarfhgune aeE%nédELgPHH% g%@g&ﬁ?ﬁ%&%ﬁ the n &3 l%lment

of 10 anal ySis of a$S igureé s & g

showbRgthBepetbent 95v§n%§éh Sﬂb%%%%%Qto%ftQ%e gresent
i ncrease of tumor volune. Figure 4 1s a graph

the ehtestioh @ailesbe ﬁHBéE@E%@dOBnﬁh%chﬁ%Q%@S%hggugh
tunmor volune. 15 Figure 5 is a graph showi ng t

ef f edtawingst estl bsubstasseropetiheohpsheasenaf, tU”Dr
volunme. Figure 6 is a graph show ng the effect of a
test substance oBriké Desredseioh ATETrandingee.
Figure 7 is a graph showing the effect of a test 20
subst anceFagurheli aAer easbromatogoamy showe ngFitger & e8uls of
a graph showing the effect of a test substance on the
i ncraa’eydtsta ?596Puﬁé8=@igure 9 is a graph showi ng
of 2 Les

the effec% E 1s a chromatogram showing the result of
analysis of aSQMG C18:0.

Figure 3 is a graph showing the effect of a test
substance on the increase of tumor volume.

Figure 4 is a graph showing the effect of a test
substance on the increase of tumor volume.

Figure 5 is a graph showing the effect of a test
substance on the increase of tumor volume.

Figure 6 is a graph showing the effect of a test
substance on the increase of tumor volume.

Figure 7 is a graph showing the effect of a test
substance on the increase of tumor volume.

Figure 8 is a graph showing the effect of a test
substance on the increase of tumor volume.

Figure 9 is a graph showing the effect of a test
substance on the increase of tumor volume.

Figure 10 is a graph showing the effect of a test

substance on the tube formation.
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substance on the increase of tunor volune. 25 Figure
10 is a graph showing the effect of a test substance
on the tube formation. 6 Best Mdde for Carrying Qut
the Invention According to an aspect of the present

i nvention, the sulfoquinovosylacyl propanedi ol
conmpound expressed by the forn%%a (1) and
pharmaceutically acceptable 5 salts thereof are
provided; [Chem cal Fornmula 3] SG3M O HH H HO11
OCCCOR

acyl reS|dueéo% )M?a?tgbggkarryiﬁg ﬁ}knﬁP%p#8¥8HFéoa

hydr ogen i al. i | resen |nvent|on
va%en ? he 'A%%'Pg:aé% n Ea)c;? %%55|Cgué)l}gf LEEY it Y S on

nUnb@heOEu@@b%@@%ov%@QEQEQQgE&Q?%%%Hlbﬁ %gm?ou %S%xﬁggssed

1 or nore preferably [ ess

f or pyOVhdlmgrﬁﬁlthI&CMhdf9%%@%§c%5t§céﬁﬁ&yaé%%gtable
according to the present invention nay be a ar or
branehéds thatubatedeoprunsatdrated fatty acid. The
gui novose ring contained in the sulfoquinovosyl acyl

pr opafibenoratofpoundaad¢ording to 20 the present
invention may exist in a boat form a chair

SO3M
o HhiH
HOw: O—?—?—?—OR1 (I)
HO OH

wherein Ry is an acyl residue of a fatty acid,
and M represents a hydrogen ion or a metal ion.

In the present invention, when the “"R1” is an acyl
residue of a fatty acid, the number of carbons
contained therein is 26 or less and 1 or more, and
preferably 22 or less. The fatty acid for providing
the acyl residue of a fatty acid according to the
present invention may be a linear or branched,
saturated or unsaturated fatty acid.

The quinovose ring contained in the
sulfoquinovosylacyl propanediol compound according to
the present invention may exist in a boat form, a chair
form, or a mixed form, but typically exists in a chair
form because it is usually stable. The steric
configuration of the propanediol site in the guinovose

ring may be an « anomer, a B anomer, or a mixture
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form or a mxed form but typically exists in a chair
form because it is usually stable. The steric
configuration of the propanediol site in the quinovose
ring may be an a anoner, a (3 anonmer, or a mxture 7

t hereof. The sul f oqui novosyl acyl propanedi ol conpound
according to the present invention may be hereinafter
referred to as "SQAP" or "SQAP conpound”. In a term5
"aSQAP Cmn", "a" represents an a anoner, and "Cmn"
repr @3NS, ¢t hat the nunber of carbon atons contai ned
in the RL group of SQAP is "m', and-the nunber of

doubl e bamn( %)ulif%_d'url"n'o : S;l%ic&l" ?Ir@ipgarn%gi&irogt ec%?nrpo%fn

or nore, and "n" is an integer o

Accordicdagly ngf @b tBeexzaRkdr 18FQAR:1G6181Q" %%p%%§%QE%fter
an a anoner of sul foqui novosyl acyl propaﬁe i ol

wher efefetrirednuabas oboacar ben ~abams -erapLALRed inthe
acyl residue of the fatty acidbis ES,BS%g@the ESw%eFerm

of ddulsérbGndni’s Ooa“Thepiretbedsf ah Br epameRgd LRG “cm:n”
sul f oqui novosyl acyl 15 propanedi ol conpound accordi ng

to tWerpeesant theenthennumbgrbef butbbat akiohist @dnt@ined in
the follow ng nethod. Since the sul foqui novosyl acyl

pr opah€dRal 9E6HPoAARdSQAECcHRdI MY, t entihehpr eseber of double
inveption will not generate new asymmetric carbon

dur i RG"ENE’ syt hBSr sWBESEERs M’ hés2Bnconpegrd odnlber more,
prepared.egsily, sinﬁl¥, and at high purity. In
addiﬁpgn,nthéscaﬁpbﬂ 898&n°beVsPBrearen aAccordingly, for

stru Ly st te, because there is no hydroxy
grou%%g&ﬁﬁgh r%gghgyéigugesr?P5ﬁ§?8F? BheSeftoREar ofhe

sulfoquinovosylacyl propanediol wherein the number of
carbon atoms contained in the acyl residue of the fatty
acid is 18, and the number of double bond is O.

The method for preparing the sulfoquinovosylacyl
propanediol compound according to the present invention
may be, but not limited to, the following method.

Since the sulfoquinovosylacyl propanediol compound
according to the present invention will not generate
new asymmetric carbon during the synthesis process, the
compound can be prepared easily, simply, and at high
purity. In addition, the compound can be stored in a
structurally stable state, because there is no hydroxy
group, which readily causes transfer,(present near the
R1 group.

“"Ph” represents a phenyl group, “Bn” represents a
benzyl group, “Ts” represents a tosyl group, “SAc”

represents an acetylthio group, and “M” represents a



Rl group. 25 "Ph" represents a phenyl group, "Bn"
represents a benzyl group, "Ts" represents a tosylll .
group, "SAc" represents an acetylthio group, and "M
represents a 8 hydrogen ion or a netal ion. [Chenical
Formula 4] OH (1) O(2} 0 A1 Ph 0 B HOUu%\ _OH T2

0," HOOHHObH (4) 0 (3) Ph-{Op u,. ..pCp U b
BnO- iOD BnO OBn BnO OBn OTs (5) Ors (6) OE ~p

BnO’q,. . 10~/\ Ip BnO' ~.p OHF BnO OBn BnO OBn
SAc

~ uuO-~OH G BnO'" -
"ofl rC%\E’”(%éno bBA ﬁ g‘i& glCJBM (9) SO3M (10)

[Chemical Formula 4]

OH (1)
o) (2)
0 At pn— 0 5
HOs OH A—2 O Mie) —_—
. = - ~ X
HO  ©OH HO  ©H
OH @)
"
Ph—( 0
"O\/\\} — Bnol"‘g >""O\\//\\% D »
nd  OBn
) OTs (6)
E §‘O F
. BnOn- '."O\A — - Bno“"> >""O\‘/\\/OH —
BnC BnO 6Bn
N (8)
O G H
BnOuwn )""O\//\\/OH —= B0 ) "O\//\\/OCI’H N ———
Bnd  OBn Bnd  DBn
SO5M (9) SOsM (10)

10

o 0
| \
BnOu« >"'lo\,//\,_/ocm:n o HOI“‘S .."O\/\/’ OCm:n
BnO  OBn Ho'!  OH

A) A-1. allyl alcohol, trifluoromethanesulfonic
acid, 80°C, 48 hours;

A-2. Dbenzaldehyde dimethyl acetal, p-
toluenesulfonic acid monohydrate, acetonitrile, 40°C,
4.hours;

B) benzyl bromide, sodium hydroxide, N,N-

dimethylformamide, room temperature, 24 hours:

C) lithium hydride aluminum, aluminum chloride,
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oO~oBnal" ".mMo,-,,,,,.0Crn:n HOL11 JI I O-~f OCm n
BnO OBh HOOH 5 A A-1. allyl alcohol,
trifluoronmethanesulfonic acid, 80C, 48 hours; A-2.
benzal dehyde di met hyl acetal, p- toluenesulfonic acid
nmonohydrate, acetonitrile, 40C, 4 hours; 10 B) benzyl
brom de, sodi um hydroxi de, N, N- £SJIi met hyl f or mam de,
roomtenperature, 24 hours; C) |ithium hydride

al um num alum numchloride, i p 9 dichloronethane,

di et hyl [ eating.under reflux, 4 hours; D)

p- t o%gﬁzé’%ﬁ“%ﬁg‘rﬁ“@m AN APt et Lux,
pyridi pg,k0om tenperature; 5 E) 9-borabicycl ononane,
tetrahygro uran, roomtenperature, 10 hours; water,

sodi um hy@r)og_%%ﬁuemégmggg ercqﬁioq%%/%ﬁt g, room

tenperature, 12 hours; F) potassiumtHiocacetate,

N, N- dii et Ryt ek repideqin20C y%i%gﬁﬁs;r%ggg%ﬁl%%%%fﬂgé%

derivative, pyridine, di ¢hfdro ane,

tenper at UE®, 92bREELS cyHl oQ%@RNACld G ARG o MALAS ST WL
acetate, room tenperature, 48 hours; and |) palladium

act i vatpdreanben, 1bydoagen gaserl5 seharohydroxide,
di chl oronet hane, room tenperature, 48 hours.
hydrogen peroxide water, room temperature, 12 hours;
F) potassium thioacetate, N,N-dimethylformamide,
90°C, 3 hours;
G) fatty acid derivative, pyridine,
dichloromethane, room temperature, 2 hours;
H) Oxon, acetic acid, potassium acetate, room
temperature, 48 hours; and
I) palladium activated carbon, hydrogen gas,
ethanol, dichloromethane, room temperature, 48 hours.
Alternatively, after the compound (7) is prepared
via the route including the steps A to F, the intended
compound (10) may be obtained via the following steps:

[Formula 1]

SAc @)

0 _~_OH Y BnO: 10 _~_OH —
(9" (10)

MO _~_-0Cm:n

OH HO  ©H
J) Oxon, acetic acid, potassium acetate, room

temperature, 48 hours;
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Alternatively, after the compound (7) is prepared via
the route including the steps Ato F, the intended
compound (10) nay be obtained via the foll ow ng steps:
[Formula 1] 20 SAc (7) S@BM (8") OO0 Bnd' JP- BnO'-
'~0O~~CH K BnO bBn BnO OBn SOBM (9") SG3M (10) OO
HO11-- Ow HO1- .."'jO,-,,-,,-,0 N HO OH HO bH J)
Oxon, acetic acid, potassium acetate, room
tenperature, 48 hours; 10 K) palladium activated
carbon, hy di chl oronmet ha ne, room

: h [,
t enper at ur 2r %%Zriﬁ%g?@; %gﬁg’n‘%eq AP iydrogen gas,

1-et - 5.dj ' j nopropyl)ca rbodiimde
yar AeRrarPge. GRS PRI AR OB et (L, 16 nours;

N, N- dhget hyl formanmi de, fromO(C to roomtenperature,
18 hours. The nethod for preparing the

sul f oqui ngyoggkangciQ;OQageg{}pll_ _O(rfp_ound according to
the present invention 10 is not limted to the

aboveigeveplspeabhepeXABRFS RN milde HRJ WM ING 5 g, 4-

addi tional nethod may be used. "Ac" represents an

acetyhmgtbybamihﬁbny@tﬁsEHNSN&dimethylformamide, from 0(C
to room temperature, 18 hours.

The method for preparing the sulfoquinovosylacyl
propanediol compound according to the present invention
is not limited to the above-given specific example and
the following additional method may be used.

“Ac” represents an acetyl group, “MP” represents a
p—methokyphenyl group, "“PMB” represents a p-
methoxybenzyl group, “Ts” represents a tosyl group,

“SAc” represents an acetylthio group, and “M”

represents a hydrogen ion or a metal ion.



p- met hoxyp'henyl group, "PMB" represents a p-

nmet hoxybenzyl group, "Ts" represents a tosyl group, 15

"SAc" represents an acetylthio group, and "M
represents a hydrogen ion or a netal ion. 1 1 11 '
‘[Chemi cal Formula 5] W OAc (2) Op HO:'-.. ~CH
AcO - OAc ' HO bH AcO bAc OAc ') GAc (d') C O
AcO-l.. "Br -sue Acow' J-O'""' A O JbAc Ac bAc D -

D
2
(5 ) 0 (6) MP-< 0O MP-~ O 0111. )-6 o”_Pivi3’O||E' o gF
P Ols (8 p o]
PI\/BOJ% R%ﬁ‘ﬁfbv& %[B K/E%%‘/Bétpws( OTs (9) SGBM (10) O p

PVMBO - OOH | PMBO'" OH PMBO bPMB PMBO bPMVB

OH (1" OAc 2"
{, | .
HOl---g >—OH A AcOn. OAC By
Hd  BH acd  BAc
OAC 3) OAc @
0 D1
AcOus -~"Br t;
AcO  DAc D~
(6}
;%'O\¢/“\ F
X — -
77
0 L
R
PMBS  OPMB
(9) SOM (10)
O Jl
PMBOn )—o\/\/OH — s PMBON )-o\/\/OH e
PMBS  BPMB PMBG  OPMB
SO3M (113 SO3M (12)
F’ME!OHj )—o\/\/OCmn——p HOn- Ou_~_.0Cm:n

>

PMBO OPMB H OH

A’) acetic anhydride, sodium acetate, heating and

5 boiling;
B’) hydrobromic acid-acetic acid solution,
dichloromethane, room Lemperature, 6 hours:
C’") allyl alcohol, cyanide mercury,
dichloromethane, room temperature, 16 hours;

10 D’) D’-1. sodium methoxide, methanol, room
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S03M (11) SO3M (12') O p PMBO'"- OOCmn KO HO- O
0Cmn PMBQJ bPMB H H A') acetic anhydride, sodium
acetate, heating and 5 boiling; B') hydrobromc
acid-acetic acid solution, dichloronethane, room
tenperature, 6 hours; C) allyl alcohol, cyanide
mercury, dichloronethane, roomtenperature, 16 hours;

10 D) D -1. sodi um net hoxi de, t hanol , roon112
tenperature 4 hours; D -2. p-anisal dehyde di net hyl
acet gl - toluenes¥ffon|c aci d nonohydrate,

acetonF{ |Ie (é °t6 SHours; 5 E') p- net hoxybenzyl

t.hyl f or mam de,
fglo?n”tgﬁperatur % L?dglydel:‘%\h‘i‘?ﬁﬁ yrﬁclﬁfcﬁlvdé*
al U ume Al oh) L dendhelgromeihane, diativly,

et her, 0(C, our; S denésd
10 dhmem@b&@qinopyridlne pyri di ne, roon1tenperature
16 hours; H ) 9-borabicycl o nonane, tetrahydrofuran,

room tenmenatdiet hbJhuw,S1 Wahiesyi £odidyy; B{xﬂrhyﬂsrdo%eféje,

hydr ogen peroxi de wat ér, roomtenperature,
') Nowlwﬁm&mh®ﬂﬁemm@hhaﬁo|roW%tQ%mp@%%&b&% UnGefhours;

reflux 72 hours;

F) llthium hydride aluminum, aluminum chloride,
dichloromethane, diéthyl ether, O(C,.l hour;

G") p-toluenesulfonyl chloride, 4-
dimethylaminopyridine, pyridine, room température,

16 hours;

H’) 9-borabicyclo nonane, tetrahydrofuran, room
temperature, 16 hours; water, sodium hydroxide,
hydrogen peroxide water, room temperature, 4 hours;

I’) sodium sulfite, ethanol, water, heating under
reflux, 72 hours;

J’) fatty acid derivative, 4-
dimethylaminopyridine, pyridine, dichloromethane,
heating under reflux, 16 hours; and

K’) 2,3—dichloro—5,6—dicyano—l,4—benzoquinone,
dichloromethane, methanol, water, room temperature,
4 hours.

Alternatively, any procedures known to those
skilled in the art may be combined thereby preparing
the sulfoquinovosylacyl propanediol compound and

pharmaceutically acceptable salts thereof according to

an aspect of the present invention. These preparation
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J') fatty acid derivative, 4- dinethylam nopyridine,
pyridi ne, dichloronethane, heating under reflux, 16
hours; and 20 K') _
2, 3-di chl oro-5, 6-di cyano- 1, 4- benzoqui none,
di chl or onet hane, nethanol, water, roomtenperature, 4
hours. Alternatively, any proceggres known to those
skilled in the art. may be conbihed thereby preparing
25 the sul foqui novosyl acyl propanedLoI c?npounddand t

har icall cceptabl e salts ereof according to
gn a@%ggghgfg{ﬁga%?gsgﬂf9Pﬁ$gnﬁpoﬁ%eTﬁﬁggepF@pé¥¥ﬁiHﬁ?Se“t
13 metbads.are also included in the scope of the

present invention. Exanples_or the | L
sul f oqui n I a [ - presse .
the gener ol oTbr ol 8 (1 Cand & CShar RESHErSH T oranediol

accepbapbangakksrtbeegoh acqar dipg L9 LR RLESEN
inveﬁtign Pnclu%é% but a?e ngtglinf%edf%osuegaﬁﬁg gpd

nmonoyakentceatieasl §usbcaprspdturLand tH@E@%%h%@cd%&ing to

salts of divalent cations such as cal cium anc
magneseupreddnThensaht soaceaediuag, t Buthgarpr asentiimited to,
invention may be prepared by the above-described

synt hests aEthodpvaientd avdibheatiion af tbeisynthesi s

nmet hod. Alternatively, the product synthesized by the
aboveCHeseiWPedandt haltsnay Bévslbpectetibosaskobwas

i on exchange treatnent to 15 obtain the desired salt.
These het HBdINH oR29RyHE Wasi zi ng the salts according to

the prese@he salts according to the present invention may
be prepared by the above-described synthesis method, or
a modification of the synthesis method. Alternatively,
the product synthesized by the above-described method
may be subjected to a known ion exchange treatment to
obtain the desired salt. These methods for
synthesizing the salts according to the present
invention are also included within the scope of the
present invention.

The sulfoquinovosylacyl propanedidl compound and
pharmaceutically acceptable salts thereof according to
the present invention have notable pharmacological
effects such as radiation sensitizing effect and
antineoplastic effect.

Therefore, according to another aspect of the
present invention, the sulfoquinovosylacyl propanediol
compound and pharmaceutically acceptable salts thereof

may be provided as drugs utilizing their
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invention are also included within the scope of the
present invention. The sul foqui novosyl acyl propanedi dl
compound and 20 pharmaceutically acceptable salts
thereof according to the present invention have

not abl e pharmacol ogi cal effects such as radiation
sensitizing effect and antineo?Iastlc ef fect.
Therefore, according to another gspect of the 25 _
present invention, the sulfoquinovosyl acyl FropaﬂedloL
conp n har maceutical |y acceptable salts thereo
may §§Q%P§€gé§818§ d?gégcgﬁrli2|ng their 14 )

har macol egi.cal. .ef . .Thus cording to ot her

gspect of%ghg ngggﬁgk%iﬁgeﬁppg Frtﬁéﬁ%Ct o' The present
sul f ogULALY I I .ol n and ..

har eaeeetoal 1 5 4caant Jare e dprE Re clr oRAecyor compound

senshhizpRgrpfitestiagil eaEEE?EaBﬁ@rQQQQloQ%%%%of have
effect. Accordingly, the sulfoqui novosylacyl

propasediolzisgnpoaadtand phar raceut baakhy-24eeRlab! & rrect .
salts thereof my be provided as radi osensitiZers.

The Radbodengiyj zeneasadEdgngnbookheapyeserbpifediol

i nvention may be used for treating malignant neopl asm

Exanpbegoehd mahil gpaatmaeept dsalilpchudepthutll cakg1f@t thereof

limted to: neurogenic tunmor such as cerebral tunor;

squakdysPeeProthded neparadioadendtareraoma such as

head and neck cancer, skin cancer, esophagus cancer,

thyroid IBecapgépsespbmherrcancerdingngocaheepresent

gel | bl adder cancer, biliary tract cancer, pancreas

Cancb?Ye?F%%? may be used fOr treating malignant neoplasm.
Examples of malignant neoplasm include, but are not
limited to: neurogenic tumor such as cerebral tumor;
squamous cell carcinoma and adenocarcinoma such as head
and neck cancer, skin cancer, esophagus cancer, thyroid
cancer, stomach cancer, lung cancer, gellbladder
cancer, biliary tract cancer, pancreas cancer, liver
cancer, prostate cancer, uterus cancer, ovarian cancer,
breast cancer, kidney cancer, bladder cancer, and colon
cancer; and melanoma, osteoma, soft tissue tumor, and
lymphoma, leukemia, and myeloma. The term “treatment”
used herein refers to the reduction, destruction,
and/or inhibition of enhancement growth of the above-
described malignant neoplasm.

The radiosensitizer according to the present

invention may contain, as an active ingredient, an

effective dose of at least one compound selected from

the group consisting of the sulfoquinovosylacyl
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cancer, prostate cancer, uterus cancer, ovarian
cancer, breast cancer, kidney cancer, bladder cancer,
and colon cancer; and nel anoma, osteomm, soft tissue
tunor, and 20 | ynphoma, | eukem a, . and nyel oma. The
term"treatnment” wused herein refers to the reduction,
destruction, and/or inhibitio $f enhancenent grow h
of the above- described malignant neoplasm The _
radi osensitizer according to the present 25 invention

di ffective
dose§€€£§¢g?eg§tg%% Sﬁh e%%ﬁ r%%%gc?edtg?og?n?ﬁéigroup
h opane
CommESth e Ol 1] M8nd E{;ﬁ?ﬁf“*‘@%%@?% BEY verarRlRhensaL s

pharpeesd £ cal e acceptabl e salts ﬂ£2e£89£akgnﬁor? than one

radi osensitizer may contaln nore t one

f 2N u S i
oL DS 4 SR U001 B LD Beh D gy

may thiee cpabined 6 trhuDs her) . ragh oseas thger{gd, an
antitunor agent(s), or other substance(sﬁ havi ng
phar et g cat i act i na ¢ yoandbns i nghan ek egt heal
activity without affecting its activity. 10
Fbreﬁ%@#Q%ﬁQSimQZQthbunﬂs Tonst wtonga@ént he), or other
sul f oqui novosyl acyl propanedi ol conpound represented
by % é ) flor i ¥ha raeb bt oateaticalty and/or
acce table salts t hereof according to the present
i nvemd o TRt et L ratlel Fidey tiol Bout a@fﬁs@hsnglzmgactlmty
substanceﬁof the_15 present invention". The

S

radi osen ???t%@fgﬁﬁst%m%ec%mp?%%d%r%%%ﬁtStlng of the

sulfoquinovosylacyl propanediol compound represented by
the general formula (I) and pharmaceutically acceptable
salts thereof according to the present invention may be
referred to as “radiosensitizing substance of the
present invention”.

The radicsensitizing substance of the present
invention may be given by, for example, oral
administration or parenteral administration. According
to these administration routes, the radiosensitizing
substance of the present invention may be combined with
an appropriate pharmaceutically acceptable drug
additive such as an excipient or diluent thereby making
a pharmaceutical preparation. The radiosensitizer
according to the present invention shall contain an
effective dose of the radiosensitizing substance of the
present invention, and may be provided as a

pharmaceutical preparation as described above.
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i nvention may be given by, for exanple, ora

adm nistration or parenteral adm nistration. According
to these adm nistration routes, the radiosensitizing
20 substance of the present invention may be conbi ned
with an appropriate pharmaceutically acceptabl e drug
addi tive such as an excipient or_.diluent thereby
maki ng a pharmaceutical preparation. The _

radi osensiti zer according to the present i nvention

shall con 2 t|v dose of. .t

r adi osenstt%l zPﬁ%Ssgjggt 5%%@ f% THE 3 etfgﬁt ifRFetidon,

and %MlggSQ g\éllg%d lﬂ%l@%}%pg%ﬁ%ce t galsorir par at IUld and
as descri bed above. es’o osage dr

SU't@QEengﬁsor@hdangeH§EEaEk% ﬁ%%% 3l e f include,

sem -solid, |qU|d, and gas f Speci

exanﬁhﬁsn@t tthereel tBC|HQ%1etQUtc%%%uhb@'t%@wbgrs,

tabl ets, capsules, powders, 5 granules, solutions,
suspgndnngeageebsutswhepssusebh&hhs ?@qt@ergsgh%S,

When the radi osensitizing substance of the present

i nveptiisnrss padentepably.adm nistered, it may be

given by, for exanple, injection, t ransder mal

adnmi ni st r #hieon thel @adéoseh sadmiziingt satistmncer ofcwlhar present
adm nistration. Adm nistration by injection may be
condtBV8BC1PAr d8gRareeEcerahpl edriypsdereids, it may be given

i ntrader nal i ntravenous, or intranuscular injection.

The EEndFPFoﬁ§aﬁ8#eadﬁPn?§FéPPngtﬁﬁésﬁ§rmal administration,
radi gsenps substance of the _present invention

(for r%‘iﬁ% étrF‘Feaﬂen8§ 8FUAani AFEEPASTEEAL igRd

Administration by injection may be conducted
through, for example, hypodermic, intradermal,
intravenous, or intramuscular injection.

The conditions for administering the
radiosensitizing substance of the present invention
(for example, dose, frequency of administration, and
interval of administration) may be appropriately
established and adjusted according to the dosage form,
administration route, disease to be treated, for
example, state of malignant neoplasm (for example,
type, location, and stage), conditions such as the drug
to be combined (for example, presence or absence of
combined drug, type, dose, frequency, and timing of
administration of combined drug, and sequence of
administration of the combined drug and the
radiosensitizing substance of the present invention),

the manner of combination with radiation (for example,
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interval of adm nistration) nmay be appropriately
establ i shed and adj usted according to the dosage form
adm ni stration route, disease to be treated, for 20
exanpl e, state of nmalignant neoplasm (for exanple,
type, location, and stage), conditions such as the
drug to be combined (for exanphe, presence or absence
of conbined drug, type, dose, %requency, and timng
of adm nistration of conbined drug, and sequence of

25 agmn H;%_Hl@fg' ot brble G t%%% %rh%g g%?j%ra\l}:qqtq%) ’

radi osensitizi'ng substance o e pr

the nRmen sefra¢ahi Bat i-pa Wi i.ati. for_ exanpl e,
17 the timng of conbinat?%%néﬁﬁ Fﬁgl%gg - SPRtRICe of the

adm mirslseat Ahvehtlibe)r adhes ehl UAlNg 1HURS1LaNG8 Ofs ipiect
the present invention), and the conditions of the

subj ect bet arketireatred ekampaxanplog: QQQ$hW§iQQ£L ¥4 age) .
and age). 5 For exanple, the dose of the

r adi osensiFoirziengmps ehs ttavec eiosry JFe t Heutr aids Jxein d 1 11 4186

to, fromO0.001 to 100 ng/ kg body wei ght per day via

or al sadmitanser agiyohe, ©ud01ist @ok0 lnmhikegdbady Weicghto.001 to

per day via injection, fromO0.001 to 100 ng/ kg body

wei ghPOpBg/ gy bera ¥eiph&npeer valy admi picsir atidmistration,

0.001 to. 50 ng/kg body wei ght Eer day via rectal

adni fii- SPratPor® B/ kpnserl| aeiehtobeandaboutia0 i@Gedtdon,

w . 3% sol tbgﬁ tse\fﬁral tinmes a day via ocul ar _

adni ar ST dt POn. tPniPHe™PAlPoPREVapS iBPEaPRENEA YL d a

type, an 5.frequency of r giation may foll ow

t he cé%ﬁ???éﬁégf8%m186ﬁg§ﬁ?ﬁﬁﬁa|0r§ Lot ReP8p9/ kg body

treakgﬁaht g@?cagycghgyrectal administration, or
instillation of an about 0.001 to wt.3% solution
several times a day via ocular administration.

In the radiotherapy treatment, the type, dose, and
frequency of radiation may follow the conditions for
conventional radiotherapy treatment. Specifically,
conventional radiotherapy treatment for human is
conducted through, for example, exposure to medical
radiation such as an X ray, y ray, electron ray, P ray,
or other particle beams such as n-meson, neutron, or
heavy particle beams with an irradiation dose of about
0.1 to 100 Gy per time over a period of one week to 6
months to give a total irradiation dose of about 10 to
500 Gy. Typical example of human radiotherapy is
conducted by, not limited to, X ray irradiation with a

dose of 2 Gy per time for five times thereby giving a

total dose of 60 Gy over a period of about 6 weeks.
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conventional radiotherapy treatnent for human is
conduct ed through, for exanple, exposure to nedica
radi ati on such as an X ray, y ray, electron ray, R
ray, 20 or other particle beans such as n-neson,
neutron, or heavy particle beans with an irradiation
dose of about 0.1 to 100 Gy per time over a period of
one week to 6 nonths to give a ?otal irradi ati on dose
of about 10 to 500 Gy. Typical exanple of hunman

di ks 25, conducted by, not limted to, X ray
| Tradrar FaRteLEn 3rEaa6E% "8 é}e%?"fjg’gﬁfr G i@t ioh may
ti t i V| 0s . er a

per 56 of "absa 6 uasrs IR eS: SEuEhpl ¢ Tia ise a thod
frequepevwqef cbh¥adhathian gﬁﬁio@ﬁﬁE§B99e%t%?gy%éctic
exanpl es of the radiotherapy netho fnclude ™~~~

conf grrabieni bAdi,ALRER APY heSEBLGAL B tfn%l.i'gl}lrg%%%telo% asm is
wherein the focus of nmalignant neoplasmi shot th

pi npehot pLeri siAPoink pREEAsibY, MEULatedsity modulated
radi otherapy. In addition, irradiation with
encapsdliatbdrspal edInadiaactibdg sevk8€atYohd¥ith
teletherapy, or irradiation with particle beans also

may becasedlaThd seeddtatrkdmodosevpesotirae, myyrhe 10
increased, and the irradiation period may be reduced

t hr ob§heFReERRYl PEradradiehioradinhi partheflappeand also
adm nistration of the radiosensitizer of the present

i nveftY ohe ma§eBe EBﬁdbéfé@léEh@urd@ﬁ@Iyeertlmé may be
sequenti al | n this case, 15 the radi osensitizer of

t he bpgg%ﬁfg?hbﬁﬂ?iBﬁei%rréﬂb%Ef%ﬂ PBriefvaaysbgnreduced
anti peeplast] ¢ 20801 1088 acion.

Radiation therapy and administration of the
radiosensitizer of the present invention may be
conducted concurrently or sequentially. 1In this case,
the radiosensitizer of the present invention is
expected to serve as an antineoplastic agent to be
combined with radiation therapy. Accordingly,
according to another aspect of the present invention,
the novel sulfoquinovosylacyl propanediol compound or
pharmaceutically acceptable salts thereof accdrding to
the present invention may be provided as an
antineoplastic agent to be combined with radiation
therapy.

As known to those skilled in the field of
radiotherapy treatment, the conditions of radiation
therapy and administration of the radiosensitizer of

the present invention may be appropriately selected by
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conbined with radiation therapy. Accordingly,
accordi ng to anot her aspect of the present invention,

t he novel sul foqui novosyl acyl propanedi ol conpound or
20 pharnmaceutically acceptable salts thereof according
to the present invention nay be provided as an

anti neopl asti c agent to be conb# ed wth radiation

t herapy. As known to those skilTed in the field of 25
radi ot herapy treatnent, the conditions of radiation

h f.th d
ergpy N0 e gl L onc ol e EadiesensiUzer gl o on,

t he present™ 1 nven

19 ﬂ?PJéib&%m%?s§ﬁ§2@¥épo5fo£gg a§?|0|a||8t de?%ggdlgtlon

on, for exa e~ of on-8ource,

i rraghatoon sl hody séfe,ande prkQEhQEl?Br adygLi gp;

type of .sensitizer, route and timn

adn1§é§§i@ﬁiéwb EU@@e5a@@dt§ﬁ£h§uéﬁe§§m9ﬁlgB?aghéﬁasgype
to be treated; and age, body weight, healt

condirtd Osrermwsm caf thSt@lye e tBebéu’@kégEeHO B8d age,
exposed to radiation. In addition, according to yet
anotihety aspieght ofhed heh presehnt i dnyeahlionedpeavi Hedebsy of
a therapy for 10 treating a di sease agai nst which

r adi &g ohitieeapioilke effestdver radiadiog.

adm ni stration of an effective dose of the

radi osenst® i 2¢ayt sobst ancerdbng heosybfesnotharneedeot of
the substance. The term "a di sease agai nst which
radi%ﬁ?cﬁF?%%ﬁ%p&“Y%n%ﬁ@%ct?Q%Vl¢%¢e#% @otbelépﬂlgéase
which is effectively treated by, for exanp

r adi @tTOm 1het apiS TeT MO abdve- Hatehi B%@l%FP@nhﬁ?rapy is

effective, including administration of an effective
dose of the radiosensitizing substance to the subject
in need of the substance. The term “a disease against
which radiation therapy is effective” refers to a
disease which is effectively treated by, for example,
radiation therapy on the above-described malignant
neoplasm. Details about the radiosensitizing substance
and method and conditions of its administration may be
as described above.

The therapy according to the present invenfion may
include administration of an effective dose of the
radiosensitizing substance to the subject in need of
the substance, concurrently with radiation therapy, or
before or after the radiation therapy.

According to yet another aspect of the present
invention, the sulfoquinovosylacyl propanediol compound

and pharmaceutically acceptable salts thereof have
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neopl asm Details about the radiosensitizing substance
and nethod and conditions of its admnistration may be
as descri bed above. 20 The therapy according to the
present invention may include adm nistration of an
effective dose of the radiosensitizing substance to
the subject in need of the subgbance, concurrently
with radiation therapy, or bef0ore or after the

radi ation therapy. 25 According to yet another aspect

th | f novosyl acyl
br opansal ?Scsﬁﬁé%%@% gﬁﬁagn%u%;?g “gﬂaymtg@gé@e&w
ic effec
SocoB Ohes it PLEDY BN b g
they.suBeEghstl ¢abl y agageebar ake the Lad ation grfect
f‘ BFONE.

and can suppress ignant neoplastm wh &ncdle

Accondi ngh¥ntt Reop1aYhf QAMhNAYAsYLAGYL pr%@@ﬁ?@&%bly, the
conmpound and pharnaceutically acceptable sa

thereOIfﬂqylb@vo@&@&t?@dpﬁéFéﬂeaﬂan%BHF%%BHCaﬁ@ent
When t he sul foqui novosyl acyl propanedi ol conpound and

pharpheenbceatliyaatgeptabpeabakt sather epbrane Wagdpel0

as an antineopl astic agent, for exanple, they may be
usedPIQVLﬁedsaﬁeanaanELnaepﬂhetabougedescr|bed

radi osensitizer, except that they are not conbi ned

Wi th radeﬁnoﬁh?héﬂééyquLnOVhssleasé prbeacendiotli @dsmpound
for admnistering the 15 sul f oqui novosyl acyl
prop%%%d?%?r%éﬁﬁﬁﬁhaa%iﬁra@%@ﬁﬁﬁble desés fhegaeficyref used

nistratio i nterval of
adn]a an ant Eneopgastlc agent, for example, they may be

used in the same manner as the above-described
radiosensitizer, except that they are not combined with
radiation therapy.

In this case, the conditions for administering the
sulfoquinovosylacyl propanediol compound (for example,
dose, frequency of administration, and interval of
administration) may be appropriately established and
adjusted according to the dosage form, administration
route, disease to be treated, for example, state of
malignant neoplasm (for example, type, location, and
stage), conditions such as the drug to be combined (for
example, presence or absence of combined drug, type,
dose, frequency, and timing of administration of
combined drug, and sequence of administration of the
combined drug and the radiosensitizing substance of the
present invention), and the conditions of the subject

to be treated (for example, body weight, sex, and age) .
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adm ni stration) nmay be appropriately established and
adj usted according to the dosage form adm nistration
route, disease to be treated, for exanple, state of 20
mal i gnant neopl asm (for exanple, type, |ocation, and
stage), conditions such as the drug to be conbi ned
(for exanple, presence or abse ﬁe of conbi ned drug,
type, dose, frequency, and tining of adm nistration
of conbined drug, and sequence of adm nistration of
t he qplned drug and the radiosensitizing
substancé)é? t he present i nvention), and the
condltlon f t-he Sﬁpj to be treated (for exanple

body wei g S gee)prezﬁe“%fd}fﬁfbtsl B AT ede pFr Lbed
the @)rq%qptﬁ v re des cr| hed helow. hut the
present | nveﬁ{)cl gtn i ?}ne%t%l Jt%nerl& &O%bllmlted
<Synthesics £xanpl es> [Exarrpl e I] The steps for

preparing the sul foqui novosyl acyl propanedi ol

compound aGHAtdid & @ 4 RrLsent invention are

descri bed bel ow taki ng, as an exanple, a sodium 10

salt of a-[mudrpgw ngvosyl stearoyl propanediol.

[Chemi cal Formula 6] OH (1) A1 O(2) OPh--~ =r O
HOB, . OH AheOstep® Bok~preparing the sulfoguinovosylacyl

propanediol compound according to the present invention

are described below taking, as an example, a sodium
salt of a-sulfoquinovosyl stearoyl propanediol.

[Chemical Formula 6]

A1 O @)
———{bg Ph @] B
HO A—-' Qe >'I”O\/\ — -
HO Ho'  BH
OH @)
o~ {
Ph 0 O
O -} IIO\//\\ — BnOm\g }--llo\//\\.\\ D
BnO  DBn BnO  ©OBn
OTs ) OTs (6)
0 <\—-o
BnOmQ "O\/"\\. — - BnOlwg >--"O\/\\/OH —Fh
BnG  ©OBn BnO  ©Bn
SAc (7) SAC (8)
0 0
; G H
Bno-n~> )--uo\/\/OH — = BnOw: )--uo\/\/ocm:o —
Bnd  OBn Bnd  OBn
SO;Na @) SO;Na (10)
o | 0
BnOws(  »mO__~_.0C18:0—= HOw:{  YeuQ 0c18:0
/ __( S~
BnO  ©0Bn HO  ©H



10

15

20

25

HOOH HO OH (4) O (3) Ph--< OC O BnO BnO 0Bn BnO

OBn

Ofs (5) Ofs (6) O~0 BnO- 110 E BnO h' J .u' 0~

OH F BnO OBn BnO OBn SAC (7) SAc (8) 0 GO ).~~H
Bnd,./ .0 OH BnQu". 110 OC18:0 b BnO OBn BnO OBn
SBNa (9) SBNa (10) o0 Bnd- j-1O-"-"~"0C18: 0 HO1-
'-0'"~0C18: 0 BnO OBn HO bH 22 ) A-l. allyl alcohol,
trifluoronmethanesul fonic acid, "80C, 48 hours; A-2.
benzal dehyde di net hyl acetal, p-toluene sulfonic acid

ronohydr abe, paqet gghi Le, 496, 4. Mours, 8 3028 B

benzyl bro

di met,hyKf oge@i deg g?gp;tenperature, 24 hours, 84.4%
| i thium hydride a T

0

sodidm hy

um num al um num chl ori de,.

di chl or omethang.e riabiavly ot R e (AGAL 10G Hunder, 1ef .

sulfonic acid monohydrate, acetonitrile, 40°C, 4 hours,
20.2%;

B) benzyl bromide, sodium hydroxide, N,N-
dimethylformamide, room temperature, 24 hours, 84.4%;

C) lithium hydride aluminum, aluminum chloride,
dichloromethane, diethyl ether, heating under reflux,
4 hours, 90.2%;

D) p-toluenesulfonyl chloride, 4-
dimethylaminopyridine, pyridine, room temperature,

16 hours, 87.9%;

E) S9-borabicyclononane, tetrahydrofuran, room
temperature, 10 hours; water, sodium hydroxide,
hydrogen peroxide water, room temperature, 12 hours,
94.4%;

F) potassium thiocacetate, N,N-dimethylformamide,
90°C, 3 hours, 90.8%;

G) stearoyl chloride, pyridine, dichloromethane,
room temperature, 2 hours, 97.4%;

H) Oxon, acetic acid, potassium acetate, room
temperature, 48 hours, 88.6%; and

I) palladium activated carbon, hydrogen gas,
ethanol, dichloromethane, room temperature, 48 hours,
79.4%.

The procedure for obtaining, as the end product, a
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10 4 hours, 90.2% D) p-toluenesul fonyl chloride, 4-

di met hyl am nopyri di ne, pyridine, roomtenperature, 16
hours, 87.9% E) 9-borabicycl ononane, tetrahydrofuran
room 15 tenperature, 10 hours; water, sodium

hydr oxi de, hydrogen peroxi de water, roomtenperature,
12 hours, 94.4% F) potassiun1%§|oacetate

N, N-di net hyl f ormam de, 90C, 3 hours, 90.8% 20 G
stearoyl chloride, pyridine di chl oromet hane, room

tenperat Yhes, thggr& sgzr g%gpay si%g%bggggggga@@glol

pot assi um ace ate, room

et hanol , d|c oronet room

79. 4%@n3ﬁ§t@&°9fgufﬁef95 PQEaAnEBgFf§§ EHS SBove described

product, a 23 sod |un1sa a- sul f oqui hovosy
st eagepémPr opanedi ol according to an aspect of the
present invention was conducted via the routes Ato |
in the abpxemgescribed schenme. 5 Exanple I-1 Step A
1-0-al Iyl - 4, 6- 0- benzyl i dene-a-D- gl ucopyranosi de (2)
The conpobndp(Ad) (100aylyb55, srokpeasylihgestant-bng
subst ance was suspended in allyl alcohol (500 m), to
glucopyranoside (2)

The compound (1) (100 g, 555 mmol) as the starting
substance was suspended in allyl alcohol (500 ml), to
which 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 precgress of
the reaction was confirmed, triethylamine (3 ml) was
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 equivalent) and p-toluenesulfonic acid monohydrate
(5.28 g, 0.05 equivalent) were added. The reaction
liquid was stirred at 40°C for 4 hours, to which
triethylamihe (10 ml) was added to stop the reaction,
and the reaction liquid was concentrated under reduced
pressure. The residue was poured to hexane (2000 ml)
and water (500 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
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10 which trifluoronethanesul fonic acid (1.00 m) was
added at OC, and the reaction liquid was vigorously
stirred at 80C for 48 hours. After the sufficient
progress of the reaction was confirmed, triethylam ne
(3 M) was added to stop the reaction, and the
reaction liquid was 15 concentrg%ed under reduced
pressure. Subsequently, the reSidue was suspended in
anhydrous acetonitrile (500 m), to whi ch benzal dehyde

o tof GoeBEThoRPE ELr Be nebRs B 02 (328 "g, fos of
SO vaL B o uehEearaet, 08 Loa o 3 204!1@‘%%&&"3?1@0 2%).
(10 mh) ZE@S@ddgd colsa@mgsf{;eaﬁ&ggngu gd t0%Na)+, mp

reaction [iquid was concentrated Un

pressgpe14The resi due was poured to hexane (2000 n1)

and water (500 m ), and the m xed liquid was

vi gotpusky 2%0stinsedcpIbe)gepenatedspiecipit age ﬁgﬁ)

collected by filtration, and rinsed with water’ an

hexaﬁe37Ihe32mec|BHIaAEHmas5ceystaahuzequrgmqhe@teqo 5,

ethanol twice 24 to obtain the title conpound (2)

the $oP8n ob.320Hor | 835, nkedke (e ysHal h{84, 5593@1k&q, 1H

nmol ), 20.20}. [a]23D +97.5 (cl.00 CHBOH), LRVS

331 21(N@hn} e8 hp, d@@>14i@@05 (GHtNVRH( 406 10HZ, 1.80,
$ 7.51-7.47 (m ArH),  7.37-7.32 (m 3H,

’

CD30
Awkbl 2% 99, (ddab; ﬁkﬁ83£47 2H 1@'5 866H®8 H3’32 Mz25-4.18

J=17.3, 1.68
H@a)ggs(ﬁba(@d%6'a¥r 5= Q@ 4dd1 8éH ' §=28 .0z, 6H36),

4 88 1 (8 Abh AT, 865Hgs HL )y 4 25943%8Hz, H3’), 3.81-3.71

(m, 2H, H5’ & H6'b), 3.52 (dd, 1H, J=9.38, 3.86 Hz,
H2"), 3.45 (t, 1H, J=9.24 Hz, H4').
13c NMR (100 MHz, 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 (C1”), 82.9 (C4’), 74.0 (cz2ry, 72

(C37), 69.9 (C6’), 69.7 (Cl), 64.1 (C5).

[Chemical Formula 7]

OH (1)
O (2)
HOW OH by il o_:}—o
. — I o
o T2 "ol oo
HO  ©H e’ BH

Example I;2

Step B; 1-0O-allyl-2,3-di-O-benzyl-4, 6-0-
benzylidene-o-D-glucopyranoside (3)

To a solution of the compound (2) (30.0 g,

97.3 mmol) in anhydrous N,N-dimethylformamide (DMF,

.0
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10 (m 2H, Ha & H6'a), 4.07 (ddt, 1H, J=13.0, 6.10,
1.36 Hz, Hb), 3.85 (t, 1H, J=9.38 Hz, H3'), 3.81-3.71
(m 2H, H5' & H6' b) , 3.52 (dd, 1H, J=9.38, 3.86 Hz,
H2'), 3.45 (t, 1H, J=9.24 Hz, H4'). 13C NWMR (100 MHz,
CD30D); S 139.1 (Ar-ipso), 135.4 15 (C2), 129.9 (Ar),
129.0 (Ar), 127.5 (Ar), 117.8 (C3), 103.0 (PhCH),
100.0 (C '), 82.9 (&4'), 74.0 (€2'), 72.0 (C3'), 69.9
(C6'), 69.7 (), 64.1 (C5). [Chemical Fornula 7] OH

(1)C§bé2%lEXaﬁ% %gaéﬁgngggglctEQ%lgé (1720, Ho bH
benzyhl%%%ééntfig?nggg§¥éH@sEng?§}d?o élsalaaiénoof

n an I Qus
N R SRPpD 2] (e %ﬁpgéigtl%mﬂ%daaasdﬁﬂgmusly
benzy} ; Pf@an de Mamﬁt&mp@réftu?]gg %4?' %‘tﬁé ?gd SR‘%'t M he

hydrOX|de (11.7 g, 3. equi va é reac ion

tese o tlsh g Kol sunld

reactéost Wes TOGEidMB8s bBEred 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, concentrated under reduced pressure. The
obtained residue was crystallized twice from heated
ethanol to obtain the title compound (3) in the form of
colorless needle crystals (33.5 g). The filtrate was
concentrated, purified with silica gel chromatography
(hexane-ethyl acetate, 15:1 — 10:1 — 8:1),
crystallized from heated ethanol to obtain the compound
(3) (6.63 g) {40.1 g (82.1 mmol) in total, 84.4%}.
[0] 26 -1.46°(c1.03 CHCl3), LRMS m/z 511 (M+Na)*, mp
86-87°C. |
1H NMR (400 MHz, 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, 5.24 Hz, H2), 5.56 (s, 1H, PhCH), 5.33 (dq, 1H,
J=17.2, 1.56 Hz, H3a), 5.24 (ddt, 1H, J=10.3, 1.56,
1.12 Hz, H3b), 4.92 (d, 1H, J=11.2 Hz, ArCHp), 4.84 (d,
1H, J=11.2 Hz, ArCHp), 4.83 (d, 1H, J=12.1 Hz, ArCHy),
4.80 (d, 1H, J=3.76 Hz, Hl’), 4.68 (d, 1H, J=12.1 Hz,

ArCHp), 4.26 (dd, 1H, J=10.2, 4.84 Hz, H6’a), 4.18



reaction liquid was poured to chilled water (900 nml),
and extracted with ethyl acetate (3 x 300 m ). The
organi c |l ayers were conbi ned and washed with saturated
saline (2 x 100 M), dried with sodiumsulfate, 10
filtered, concentrated under reduced pressure. The
obt ai ned resi due was crystalliz twi ce from heat ed

et hanol to obtain the title cong und (3) in the form

of colorless needle crystals (33.5 g). The filtrate
concentrate urified wwth silica gel
chroﬁ§9égrgghy IgQ(ﬁexéné Bet Hyl0ad@ratidalys:41 793 (10: 4H,
- 8: L Br sta% ed fr E ated et hanal to obtain

the domp 6 é30§) 45,118 (8712 P19 68 1.20 Hz,

ts‘iia%‘%%an%w L35 Y5858 Nim e Tudo e encidD: & 1,
Zd38d21?E3‘§E1§H8 P RN SERLES 27 Bz (§457

1H, -RAGH) 115 335(dd, 3Hgo 471743/ 11. 56 Hz, I"36‘) 5. 24

(ddt , 21H 3210.3, 1’58, 112 L 'EBb), 4 92 (d. 1H

J=111 cHrMRAI €b1B) Mu4., 84ptd ) 255151 _
1,83 (d 1N J212 1 Fe ke GiBY 0 re; 30 }A? ?Eso?rcwgé Loar
Hz, BHbsp),4168.6d,(AtH: pdsl2. 13BE5 éQ¢H2h28492§2®d@

1H, J=10.2, 4.84 Hz, H6'a), 4.18 26 (ddt, 1H, J=1
5.18Ar1,402Fz) Hha), 21894(tc31H, 101=9. 3¢hHz) ,H®6)n (c1 ),
4.03 (ddt, 1H, J=12.9, 6.68, 1.20 Hz, Hb), 3.89 (dt,

1H, §29196¢34)807P=z]l HS2)),37806( t(C41H, 73=30.(Arday), 73.6
H6' b 3.61 (t, 1H, J=9.44 Hz, H4') , 3.57 5 ' (dd,

10 1H, J2BCH2) , 36800HACEMD,) 68.4 (Cl), 62.5 (C57).

15

20

25

[Chemical Formula 8]

()

Example I-3

Step C; 1-0-allyl-2,3,4-tri-O-benzyl-o-D-
glucopyranoside (4)

Aluminum lithium hydride (2.02 g, 1.3 equivalents)
is suspended in a mixed solution of anhydrous
dichloromethane (100 ml) and anhydrous diethyl ether
(100 ml), to which the compound 4 (20.0 g, 40.9 mmol)
was added. Subsequently, to the reaction ligquid, added
was 200 ml of an aluminum chloride (7.09 g, 1.3
equivalents) solution in anhydrous diethyl ether, and
the mixture was stirred for 4 hours under heating and
reflux. After the sufficient progress of the reaction

was confirmed, water (10 ml) was slowly added dropwise, .
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13C NVR (100 MHz, CDC13); 8 138.7 (Ar-ipso), 138.1

(Ar-
(m

i pso), 137.3 (Ar-ipso), 133.5 (C2), 128.9-127.5
Ar), 126.0 (Ar), 118.4 (C3), 101.2 (PhCH), 96.7

('), 82.1 (C3), 79.1 ('), 78.6 (C4'), 75.3
(ArCH2), 73.6 10 (ArCH2), 69.0 (C6'), 68.4 (d), 62.5
(C5"). [Chemcal Formula 8] O %ﬁ) 0 (3) Ph-{ OB

Ph- -

0 011,. 011.. 110" HO bH BnO OBn Exanple 1-3 15

Step C 1-C)a|IyI-2,3,4-tri-CTbeEzyI-ﬁ-g-_d (2. 02
I i.d Al umi i.thjum hydride (2. g,
SO MRS e AT AL U AT (B O
oot wtEind SR toand I AN s rineed
20. @49, . i ’ ed-. qupntl , Lo %ﬂ_ o .
geac?ﬁgﬁ @ggﬁpgﬁogﬁggﬁﬁsmgng3Bj%#%§€ aﬁiﬂﬁ%ﬁqﬁﬂn th wate
chi orizde (000819, rd seadioal G- SOl Mddlned, ond

anhydr ous diethyl ether,” and

m xture was rre

for 4xhouicsedndarnhedleithgiard 2y ref Lux.opAid8r. the organic

suf f

i cient progress of the reaction was confirned,

wat el ay:@ sniwe reasozibaneyt agded dihepiseh sdfuddted saline
precipitate was collected by filtration after a

st andizng @Wér milght draed themn tshelipfeciuifladlee WaS tered, and
rinsed with diethyl ether. The filtrate was washed

Wi t heparentrgzed uoOen fedulredagpuresss: rdeay erfhewaicg ained
conbi ned, and

residue was purified with silica gel chromatography
(hexane-ethyl acetate, 5:1 — 4:1 — 3:1 — 2:1) to
obtain the title compound 4 in the form of a colorless
oily substance {18.1 g (36.9 mmol), 90.2%}.

[@] 22 +45.0° (cl.21 CHCl3), LRMS m/z 513 (M+Na)*.

lg NMR (400 MHz, CDCl3); & 7.37-7.26 (m, 15H, ArH),
5.92 (dddd, 1H, J=17.1, 10.4, 6.66, 5.24 Hz, H2), 5.31
(dgq, 1H, J=17.2, 1.52 Hz, H3a), 5.22 (ddt, 1H, J=10.3,
1.46, 1.10 Hz, H3b), 5.00 (d, 1H, J=10.9 Hz, ArCHy),
4.89 (d, 1H, J=11.0 Hz, ArCH»y), 4.84 (d, 1H, J=10.9 Hz,
ArCHp), 4.77 (d, 1H, J=12.0 Hz, ArCHp), 4.77 (d, 1H,
J=3.60 Hz, H1"), 4.65 (d, 1H, J=12.1 Hz, ArCHp), 4.64
(d, 1H, J=11.0 Hz, ArCHp), 4.14 (ddt, 1H, J=12.9, 5.22,
1.34 Hz, Hla), 4.04 (t, 1H, J=9.36 Hz, H3’), 3.99 (ddt,
1H, J=12.9, 6.64, 1.08 Hz, Hlb), 3.79-3.66 (m, 3H,

H5' & H6"a & H6’b), 3.54 (t, 1H, J=9.28 Hz, H4’'), 3.51
(dd, 1H, J=9.60, 3.64 Hz, H2'), 1.69 (t, 1H, J=12.0 Hz,
6’ -OH) .

13c NMR (100 MHz, CDCl3); & 138.7 (Ar-ipso), 138.1
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H2'), 1.69 (t,

5 extracted with diethyl ether (2 x 100 m). The
organic |ayers were conbi ned and washed with
saturated saline (2 x 200 m), dried with sodi um
sul fate, filtered, and concentrated under reduced
pressure. The obtained residue was purified with
silica gel chromatography 10 (%@xane- et hyl acetate,
5:1 -->4:1 -+ 3:1 -+ 2:1) to tain the title
conpound 4 in the formof a coI orI ess oily substance

{18 ?9 & ?nrggé 5 ?&ﬁﬁh sg ié%D +453®@(@ﬁ§ 4-127.6 (m,
J= 17‘%"16?33Z ?%é§ 954& leEFDB%1§1§C? &(dggﬁg T8

110" 163 168 T s s0 T e PeRE) §20h o b Re Gpy 3 2 4@@%
(d 1U 8Jré§ 0, Hgg f“gé?% 6184 &?é}éH J=10.9 Hz,

CH2), 4.77 (d, 1H 4.77 (d, 1H,
20 JTnéRikZ1 Fdrhw14. 6P ( 1H J=12.1 Hz, ATCHZ)
4.64 (d, 1H J=11.0 Hz, ArCHQ) 4.14 (ddt,
J=12.9, 5.22, 1.34 Hz, Ha), 4.04 (t, 1H, Joa 36 Hz,
H3'), 3.99 (d 1H, Jjé%.g, 6.64, 1.08 Hz
&; 1H,
.6 Ft

379366P§]m< a & He' b),3.
J=9. 28 Hz 3. 25 (dd, 1K J=9. 60,

TN, 2190 Fe. F_ﬂbﬁ BnOrsg NVR (G0
VMHz, CDCl13); 6 1 (Ar-ipso), 138.1 28 (Ar=1pso),
138.1 (Ar-i psol?n013306n(C2) 128. 4-127.6 Bm® AOBn
1183(C3 QS%_é 81.9 (C3'), 79.9 ('), 77.3
(4, RF 75 0 (ArCH2), 73.2 (ArCH2), 70.8

(CS), 685gegc£21—8;a21§f§223,4—trl—O—benzyl—6—O—tosyl—a—D—

glucopyranoside (5)

To a solution of the compound (4) (25.1 g,
51.2 mmol) in anhydrous pyridine (250 ml), added were
p-toluenesulfonyl chloride (14.6 g, 1.5 equivalents)
and 4-dimethylaminopyridine (626 mg, 0.1 equivalents),
and the reaction liquid was stirred at room temperature
for 16 hours. After the sufficient progress of the
reaction was confirmed, water (10 ml) was added to stop
the reaction, and the reaction liquid was concentrated
under reduced pressure. The residue was suspended in a
minor amount of ethyl acetate, poured to 0.5 M
hydrochloric acid (200 ml), and extracted with ethyl
acetate (3 x 200 ml). The organic layers were
combined, washed with a saturated sodium hydrogen
carbonate solution (2 x 100 ml) and saturated saline
(2 x 100 ml), dried with sodium sulfate, filtered, and

concentrated under reduced pressure. The obtained
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5 [Chemical Formula 9] OH (4) O (3) Ph--~OCO
BnO',. 0O BnO bBn BnO bBn Exanple 1-4 Step D
1-Oallyl-2,3,4-tri-0O benzyl -6-0-tosyl-a-D 10
gl ucopyranosi de (5) To a solution of the conpound (4)
(25.1 g, 51.2 nmol ) in anhydrous pyridine (250 nl),
added were p-toluenesul fonyl chloride (14.6 g, 1.5
equi val ents) and 4-dinethy|ani%8pyridine (626 ng, 0.1
equi val ents), 15 and the reaction liquid was stirred
at room.tenperature for 16 hours. After the
suffFE?éHPepW6§r§§§56?1@Héedr§&épﬁoﬁrWﬁsh@@ﬂﬁdwﬂ%?ﬁﬁfl to
wat er ded to stop_.the reaction, and the
il taade

r eactP ﬁlP €. GREBRERE: €d) &ﬁdéperggﬁéé@f colorless
d , m nor

et SRS I R e 5 Eltmatﬁymm oric
d t ce X

200 P FeoaREb el PEELESERCE MR B Tu RS rel Sicias ootashy

thy L S ydgogen, ga bon sol uti,on .
?E X ﬁe§§hg)égﬁglsgghrg¥2d éaglne 5{(2 %§ 0 ?ﬁ)Obtaln the

dri edodbbhngodsymcgubbate, fibbeped, (@ do %&% ”trak%@ 1,
underoﬁgduged p?essure tﬁ'he ébta ngd Zg resi % Was “-2
cryssalbtzed twice fromheated ethanol to obtaln t he
title conpound (5) in the formof colorless

[@]29p +32.1°(c1.02 CHCl3), LRMS m/z 667 (M+Na)®, mp
86-87°C.

14 NMR (400 MHz, CDCl3); & 7.76 (ddd, 2H, J=8.32, 1.96,
1.76 Hz, 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, 5.24 Hz,
H2), 5.28 (dq, 1H, J=17.2, 1.56 Hz, H3a), 5.20 (ddt,
1H, J=10.3, 1.60, 1.12 Hz, H3b), 4.99 (d, 1H,

J=10.9 Hz, ArCHp), 4.82 (d, 1H, J=10.6 Hz, ArCHp), 4.78
(d, 1H, J=10.8 Hz, ArCHp), 4.74 (d, 1H, J=12.1 Hz,
ArCHp), 4.72 (d, 1H, J=3.58 Hz, H1’), 4.62 (d, 1H,
J=12.1 Hz, ArCHp), 4.42 (d, 1H, J=10.6 Hz, ArCH,), 4.22
(dd, 1H, J=10.5, 4.20 Hz, H6’a), 4.16 (dd, 1H, J=10.5,
2.12 Hz, H6'b), 4.07 (ddt, 1H, J=12.9, 5.24, 1.40 Hz,
Hla), 3.98 (t, 1H, J=9.24 Hz, H3’), 3.93 (ddt, 1H,
J=12.9, 6.64, 1.16 Hz, Hlb), 3.81 (ddd, 1H, J=10.1,
4.12, 2.04 Hz, H5"), 3.48 (dd, 1H, J=9.62, 3.58 Hz,
H2"), 3.45 (dd, 1H, J=10.0, 8.90 Hz, H4’), 2.39 (s, 3H,
Ts-Me) .

13c NMR (100 MHz, CDCl3); & 144.8 (Ar-ipso), 138.5 (Ar-

ipso), 137.9 (Ar-ipso), 137.7 (Ar-ipso), 133.4 (C2),
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needl e crystals (25.0 g). The filtrate was
concentrated, purified with silica gel chromatography
5 (hexane-ethyl acetate, 5:1 -+ 4:1 -a 3:1) to obtain

t he

compound (5) (4.00 g). (29.0 g (45.0 mmol) in

total, 87.901. [a]25D +32.1(cl.02 CHC13), LRVB niz

667

(MrNa) +, np  86-87C. 10 1H (400 MHz, CDC13); S

7.76 (ddd, 2H, J=8.32, 1.96; 1776 Hz, ArH), 7.35-7.26

(m

15H, ArH), 7.17-7.12 (m 2H ArH), 5.88 (dddd,

J 17 521 8 %%rlo 33?&3516%2% L‘ll(\gléi,lgg) ?2168)6(3d%i ée 118.4
OB o WA s s = Ay N EFL?C%AE&%%F@& (°4
Ar_?*ﬁ%’lé ﬂﬁ?*@?”ff%zé(f g 7?'29*%%%%@4%? 64055")

(d,
Hz,

J 2 3=10.5, 4.20
agz)zﬁg 16?%5”%@’3 Ap%g (geualh Hz. He' b),

4. 07[Qiolshii cAH, FIFd2L 9, 16} 24, 1. 40 Hz, Ha), 3.98 (t,

1H
Hz,

3.48 (dd, 1H,

J=9.24 Hz. H3'), 393(ddt 1H J=12.9 6.64, 1.16
Hb). 3.81c~ddd 1H,.J=10.1, 412 204 Hz, H5L) .
) Oﬁ“g 62. 388 e dd, 1H,(53

J=10.0, 8.90 Mg, '), 2.39 (s 3H 25 TA M) . 13C N;\/R
(100 MHz, );\5 144.8 (Ar-Dpso), 13§ -1 pso),
137.9 (ArBQ% $OF 4 Ao | pso) ™ 138n@ 30
132.8 (Ar-ipsof129.8 (Ar), 128.4- 127 6 LAY

118.4 (C3)BnO5 4QRY '), 81.8 (C3'), 7816 (CDBn 76.9

(c4'),

Example I-5
Step E; 1-0-(2,3,4-tri-O-benzyl-6-0-tosyl-o-D-
glucopyranosyl) -propane-1,3-diol (6)

To a solution of the compound (5) (29.0 g,
45.0 mmol) in anhydrous tetrahydrofuran (THF, 150 ml),
added was a solution of 0.5 M 9-
borabicyclo[3, 3,1]nonane (9-BBN) in tetrahydrofuran
(180 ml, 90.0 mmol) at 0°C in an argon atmosphere.
After a lapse of 1 hour, the reaction liquid was
returned to room temperature, and continuously stirred
for 10 hours. The reaction liquid was cooled again to
0°C, to which water (20 ml) was added firstly, and then
3 M sodium hydroxide solution (70 ml) and 35% hydrogen
peroxide solution (70 ml) were added sequentially.
After a lapse of 1 hour, the reaction liquid was
returned to room temperature, and stirred for 12 hours.
After the sufficient progress of the reaction was

confirmed, the solution was extracted with ethyl
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75.7 (ArCH2), 75.0 (ArCH2), 73.2 (ArCH2), 68.6 (C5'),

68.5 (C6'), 68.3 (), 21.6 (Ts-Me). 5 [Chemica

Forrmula 10] OH (4) OIs (5 Op O BnAO-,. - BnA"'..

., 1i0" BnO OBn BnO OBn Exanple 1-5 Step E;

1-0-(2,3,4-tri-0-benzyl -6-0-tosyl-a-D 10

gl ucopyranosyl ) - propane-1, 3-di o l(6) To a solution of

t he conpound (5) (29.0 g, 45.0 mol) in anhydrous

tetrahydrofuran (THF, 150 m), added was a sol ution

of O - rabi cycl o[ 3, 3, 1] nonane (9-BBN) in "

tetr%gﬁg%gFu?gn 1%6§1§8gn1%hﬁopﬁgﬁﬁﬁF)%5V66€ " T&n combined

ar gop,,at re. Lap of 1 hour he .
iné QFéHQS QlthAégggereg %gllne (? %Pg H#é/ dried

X
reaction [1qurd was r urne o roomtenp t

Cont®DHQU§bMi§ﬁiEﬁ@gatéprflgggg%?Z'ﬁﬁ?iﬁ%ﬁ%@k%ggfgdnpfder

liquid was cooled again to water

vwas addedelii pstbyurand thenoge sedisum,aydraxide ; £
solution (70 nT) ang 35@6hy8ro§§ﬁ@hpg%§§i QY gaRitiried

(70 wi}hvetgisddgdl senuenttabk¥phyAlhekagel @p8§10hcttate,
hour, the reaction liquid was returned to room

tenpdratur e, : land 2tBnred boralid how sitlAf t@mdhdd (6) in
sufficient progress of the reaction was 25 confirmed,

the Sotufpon ohsaextiactedswotihyeshpbtadiceaceBateg(3 X
100 mM ), the organic |ayers were conbined and washed

wi t h($at arared) saPfné®{2 x 100 m), dried

[a) 24y +26.6° (c1.02 CHCl3), LRMS m/z 685 (M+Na)*t.

14 NMR (400 MHz, 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=10.9 Hz, ArCHp), 4.82 (d, 1H, J=10.7 Hz,
ArCHp), 4.77 (d, 1H, J=10.9 Hz, ArCHp), 4.75 (d, 1H,
J=12.0 Hz, ArCHp), 4.61 (d, 1H, J=12.0 Hz, ArCH»), 4.61
(d, 1H, J=3.64 Hz, H1’), 4.43 (d, 1H, J=10.7 Hz,
ArCHp), 4.20-4.13 (ﬁ, 2H, Hé'a & H6'b), 3.92

(t, 1H, J=9.24 Hz, H3’'), 3.84-3.74 (m, 4H,

Hla & H3a & H3b & H5'), 3.48-3.40 (m, 3H,

Hlb & H2’ & H4’), 2.52 (t, 1H, J=4.74 Hz, 3-OH), 2.39
(s, 3H, Ts-Me), 1.88-1.75 (m, 2H, H2a & H2b).

13c NMR (100 MHz, CDCl3); & 144.8 (Ar-ipso), 138.4 (Ar-
ipso), 137.9 (Ar-ipso), 137.6 (Ar-ipso), 132.7 (Ar-
ipso), 129.8 (Ar), 128.5-127.6 (m, Ar), 97.1 (C17),
81.8 (C3"), 79.5 (C2'), 76.8 (C4’), 75.6 (ArCHo), 75.0
(ArCHp), 73.4 (ArCHp), 68.7 (C5’), 68.6 (C6’), 67.5

(Cl), 61.5 (C3), 31.5 (C2), 21.6 (Ts-Me).
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with sodiumsulfate, filtered, and concentrated under
reduced pressure. The obtained residue was purified 5
with silica gel chromatography (hexane-ethyl acetate,

3:2

n
4

~—~

2.
z
5

--->1:1 - 2:3) to obtain the title conpound (6)
the formof a colorless oily substance {28.2 g

5 nmol ), 94.40}. [a] 24D +26,6 (cl.02 CHC13), LRMS
685 (M+Na) +. 10 1H NWR (46 MHz, CDC13); 6

6-7.74 (M 2H AH), 7,35 7d26(mJ15135|,9ArHZH),
16- 94 1H, J=10.9 Hz,
ArCHé%heQi}lé (d?rTﬁquD 1167 Hz( ArCH2), 4.77 (d, 1H,

J=10.9 Hz, ArCH2), 4.75 (d, 1H, J=12.0 Hz, ArCH2),

(m

3. 84- 3. 74 Bpy-

(m

3-0H), 2.39g
& H2b). 13C NMR (100 MHz, CDC13): 6 144
138.
132.

O 0 Hz, ®WCHR), 4.61 15 (@TslH, J=3654
1H, J=10.7 Hz, ArCH2){ 4.20-4.13
b), 3.92 (t, AH, J=9.24

' &eHE ) 3.U803. 4
.& HA™Y @asz (t, 135@3- 03 o
(Sop3H.  Ts-Me), 1.88-1.

2H, ’H6'La&

3H Hb &

4 (ArExbppap, 1287.9 (Ar-i pso), 137.6 (Ar-l pso),
7 (Ar- ipso), 129.8 (Ar), 128.5-127.6 (m Ar),

97.1 (O ' prep8E;81(C3(R, 379-5r(CR-pben?6186¢CA'ibacéryd -a-D-
(ArCH2), 75.0 25 (ArCH2), 73.4 (ArCH2), 68.7 (CS'),
68. 6ANTBOYOPBY2BOS YD) Yprepabe(T3P-d8al5 (€2), 21.6

(Ts-
E O

Me). 32 [Chemical Formula 11] Ofs (5) OIs (6) O
To a solution of the compound (6) (28.2 g,

42.5 mmol) in anhydrous DMF (300 ml), added was
potassium thicacetate (7.28 g, 1.5 equivalents), and
the mixture was stirred at 90°C for 3 hours. After the
sufficient progress of the reaction was confirmed, the
reaction liquid was poured to chilled water (900 ml),
extracted with ethyl acetate (3 x 300 ml). The organic
layers were combined and washed with saturated saline
(2 x 200 ml), dried with sodium sulfate, filtered, and
concentrated under reduced pressure. The obtained
residue was purified with silica gel chromatography
(hexane-ethyl acetate, 2:1 — 3:2 = 1:1 > 2:3) to
obtain the title compound (7) in the form of light
brown oily substance {21.9 g (38.6 mmol), 90.8%}.
[@]23p +33.0°(c1.02 CHCl3), LRMS m/z 584 (M+Na)*

lH NMR (400 MHz, CDCl3); & 7.37-7.24 (m, 15H, ArH),
4.95 (d, 1H, J=10.8 Hz, ArCHp), 4.89 (d, 1H, J=10.6 Hz,
ArCHp), 4.80 (d, 1H, J=10.8 Hz, ArCHp), 4.77 (d, 1H,

J=12.1 Hz, ArCHp), 4.63 (d, 1H, J=12.0 Hz, ArCHp), 4.63
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Bnd - BnO'",. ..~~0~i OH BnO OBn BnO OBn Exanple 1-6 5
Step F; 1-0-(2,3,4-tri-0-benzyl -6-thioacetyl - (x-D

qui novopyr anosyl ) - propane-1,3-diol (7) To a solution
of the conmpound (6) (28.2 g, 42.5 mmol) in anhydrous
DMF (300 nl), added was potassiumthioacetate (7.28
g, 1.5 equivalents), and 10 the xture was stirred at
90C for 3 hours. After the suf%?Llent progress of the
reaction was confirmed, the reaction |liquid was

et Eiyfg Bt %es%“@t LTl 57 9Tﬁ”e%%a@§ﬁf ) 2yabe e
5 (2 200
o) PRl R RS Eﬁfﬁ%sﬁ?é 82 §7) cBoel; dngb” (331,

concengyr agked-unger ,r geduced suke,,The_gbtain
reS|gu2 ags %u??flédggA§% B g§a %e?3 Ero {Bgr g

(hexang- et hyl acgtate, 32 3: 151.7->52.3) to o
obtain the title %ohpoan%é(%§d ng?hlegrﬁ96f3IPgh? 20 )
brows. 05| yagapstance=624>9 9. £38.6 yuok), §9b$0}3 41 (ad,

[a] 23D +33.0(cl .02 CHC13), LRVE nfz 584 (MrNa) 4

NVR (400T¥, 6 COE1B) ; HB, 7HB7aY, 24. §m ééFilﬁWF%=9 4495
(d, 1H, J=10.8 Hz, ArCH2), 4.89 (d, 1HJ1 Hz,
Ar CH2) 06 4HB0 K4l ) 1H3. 0210d8, Hzw, ArEHR) 7, 47784(§z,1hl6 b),
25 J=12.1 Hz, ArCH2), 4.63 (d, 1H, J=12.0 Hz, ArCH2),
4.6323887 (W, 1Hi, J*308BR, Hz,3H (3, 3Hp1SAd-MAH, I=40-7.78
Hz, ArCH2), 3.94 (t, 1H, J=9.22 Hz, H3'), 3.88 (ddd,
1H (m=9286 H%a 10, HABS Hz, H a), 3.83-3.73 (m 3H,

13c NMR (100 MHz, CDCl3); & 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 (ArCH,), 69.5
(C5"), 67.2 (Cl), 61.5 (C3), 31.5 (C2), 30.8 (C&'),
30.5 (SAc-Me).

[Chemical Formula 12]

OTs (6)

F
BnOw- MO0 _~_OH —» BnO"

BnO  ©OBn BnO
Example I-7

Step G; 3-0-(2,3,4-tri-O-benzyl-6-thiocacetyl-a-D-
quinovopyranosyl)-1-O-stearoyl-propane-1,3-diol (8)

To a solution of the compound (75 (21.9 g,
38.6 mmol) in anhydrous dichloromethane (200 ml), added
were stearoyl chloride (15.2 g, 1.3 equivalents) and
anhydrous pyridine (5 ml), and the mixture was stirred

at room temperature for 2 hours. After the sufficient
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H3a & H3b & H5'), 3.50 (dd, 1H, J=9.60, 3.64 Hz, H2'),
5 3.45 (ddd, 1H, J=9.92, 5.24, 2.28 Hz, Hb), 3.41
(dd, 1H, J=13.6, 3.00 Hz, H6' a) , 3.30 (dd, 1H
J=9.54, 9.06 Hz, H4'), 3.02 (dd, 1H, J=13.7, 7.64 Hz,
H6'b)., 2.67 (br, 1H 3-OH), 2.32 (s, 3H SAc- M),
1.92-1.78 (m 2H H2a & H2b). ég 13C NMR (100 MHz,
CDC13): 6 195.0 (SAC-C=0), 138.5 (Ar- ipso), 137.9
(Ar-ipso), 137.8 (Ar-ipso), 128.5-127.6 (m Ar), 96.9

iy oSBT ] ool el sShel Bihangs o0
feios Matiat o T
O BabhcehPraBrd un rBBQHGEQdB%gegg%reExaq%|er%?ﬁd%% was

Step G 3-0(2,3,4-tri-0O benzyl t hi oacetyl

ui neuspynasasyh) al Eh@&eaheﬁhtprp%%% 3, 3 %%% ( dt
go a SOFUtIOﬂ of ?hg compound (7) g © g%ﬁ%ﬁﬂure ©

in anaydrowsodlmmboraﬁateaa@aézgg thh %@% d@@ﬂ%te
stearoyl chloride (15.2 g, 1.3 equivalents) and

anhydBous1p9rind) ne thembygaahd tAgesXiie W@&ﬁﬂdéawﬁid

at roomtenperature for 2 hours. After the sufficient

34 probedswivh sheurebteti snlwas da@nki meedmlnet kaneld with

(5 mM) was added to stop the reaction, and the

m xt §Pelvwassulfate, filtered, and concentrated under
reduced pressure. The obtained residue was purified
with silica gel chromatography (hexane-ethyl acetate,
10:1 - 8:1 — 6:1) to obtain the title compound (8) in
the form of a colorless oily substance-f31.3 g
(37.6 mmol), 97.4%}.
[@]23p +29.5° (c1.01 CHCl3), LRMS 855 m/z (M+Na)+
lH NMR (400 MHz, CDCl3); & 7.35-7.25 (m, 15H, ArH),
4.98 (d, 1H, J=10.8 Hz, ArCHp), 4.89 (d, 1H, J=10.6 Hz,
ArCHy), 4.80 (d, 1H, J=10.8 Hz, ArCHy), 4.76 (d, 1H,
J=12.0 Hz, ArCHp), 4.66 (d, 1H, J=3.60 Hz, H1’), 4.63
(d, 1H, J=12.1 Hz, ArCHp), 4.62 (d, 1H, J=10.7 Hz,
ArCHp), 4.23-4.14 (m, 2H, Hla & Hlb), 3.96 (t, 1H,
J=9.20 Hz, H3"), 3.78 (ddd, 1H, J=9.68, 7.56, 2.92 Hz,
H5"), 3.72 (dt, 1H, J=10.0, 6.40 Hz, H3a), 3.50 (dd,
1H, J=9.64, 3.60 Hz, H2'), 3.43 (dt, 1H, J=9.72,
6.36 Hz, H3b), 3.41 (dd, 1H, J=13.6, 2.96 Hz, H6'a),
3.31 (t, 1H, J=9.24 Hz, H4’), 3.05 (dd, 1H, J=13.6,
7.56 Hz, H6’b), 2.33 (s, 3H, SAc-Me), 2.29 (t, 2H,

J=7.68 Hz, COCHp), 1.95 (f, 2H, J=6.40 Hz, H2a & H2b),
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concentrated under reduced pressure. The residue was
suspended in a mnor anount of ethyl acetate, poured
to 5 water (200 m), and extracted with ethyl acetate
(3 x 100 m). The organic | ayers were conbi ned and
washed with saturated saline (2 x 100 m), dried wth
sodium sul fate, filtered, and cggcentrated under

reduced pressure. The obtai ned

sidue was purified 10

Wi th silica gel chromat ography (hexane-ethyl acetate,

10:14-% 61

in
(37.
855

6 t t the titl d (8
the férﬁ1o a%colgﬁl al&Q%ﬁZ%%@v:ﬁggg?%%EB é )

%an?k&ﬁggz 49} LZS (4 5 N&fl 01 CH?lS) LRVS

7. 3513C2§M§”11@@Hmﬁ%r

ArCH2), 4.89 (d, TH Ht?814 985(%2?CE2)§Aﬁ EGO ' 174-8

J=10.( , : ,
4 66 cal oS (pd [Bopdl, Mg STRE Do 1%'5’2-’18' qur-

(m

1H
Hz,

(dd,
J=9.

Ar CH2bso4, 6226d4-1bl . 3=1R., 7A@3 @% érQH@) 48é374

2H Ha & Hb), 3.96 (t, 1K ~J=

3.7880ddd,(CaH), J89.68,CZ’ 56, 72..92 H&CHEH5 75,3 7%xkﬁ%8

J:10.0, 6.40 Hz, H3a), 3.50 (dd, J=9.64

H2.7, (BraBo(dt 691H, (859)7264663GCBz, B3hR, (3141 34.3
1H, J=13.6, 2.96 Hz, H6'a), 25 3.31 (t, 1H

$GOFH7) H43}.9 3- ©thwd 30HS J€%3)6, 307556SHz-Me), 29.7-

He' b%9 2.33 (s, 3H SAc-Me), 2.29 (t., 2H, J=7.68 Hz,

21(95 (FH22H, 386740CRY, RDaOR (FRBNHCES),12617
J=7.24 Hz, COCH2CH2), 1.25 (br, 28H, -CH2-),

88%(FH23FV JielghMey: e .

[Chemical Formula 13]

SAC (7) ~ SAc (8)

BnO-

G .
MO _~_OH —Z3 BnOm- M0 _~_0C18:0

BnO  ©OBn BnO  ©OBn

Example I-8

Step H; 3-0-(2,3,4-tri-O-benzyl-6-sulfo-a-D-
quinovopyranosyl)—1—O—stearoyl—propane—l,3—diol sodium
salt (9)

To a solution of the compound (8) (31.3 g,
37.6 mmol) in acetic_acid (450 ml) were added Oxon
(46.2 g) and potassium acetate (11.3 g), and the
mixture was vigorously stirred at room temperature
48 hours. After the sufficient progress of the
reaction was confirmed, the reaction liquid was poured
to a chilled 7.5 M sodium hydroxide solution (1000 ml),
and extracted with ethyl acetate (4 x 200 ml). The

organic layers were combined, washed with saturated



13C NWVR (100 Mz, CDCl13); 8 194.8 (SAc-C=0), 173.8
(C=0), 138.6 (Ar-ipso), 138.1 (Ar-ipso), 137.8 (Ar- 5
i pso), 128.4-127.6 (m Ar), 96.8 (d'), 81.7 (C3"),
80.4 (C4'), 80.1 (C2'), 75.7 (ArCH2), 75.2 (ArCH2),
73.2 (ArCH2), 69.4 (C5'), 64.6 (C3), 61.2 (d), 34.3
(COCH2), 31.9 (-CH2-), 30.9 (C65), 30.5 (SAc-Me),
29.7- 29.2 (m -CH2-), 287(C2)3 25.0 (COCH2CH2) ,

22 7 10 (-CH2-), 14.1 (Me). [Chem cal Formula 13] SAc

g 3 B e e Bt T idipl € 1t 0% Wlegnd
H, ) 35@1“(:(1%@%&1 Ea)llglebe(rizw 2Q)Os‘llltllf 0- %rl d:h so%]thmbm

qui novopyr anosyl| - O st earoyl - pr dpane

sal t su9Frate,arsokltden Q4 he | %@?g&%'%%o( @dian(eg(l C§ cgiceﬂ)

37.6 mmol) in acetic acid (450 m) were a

(46. 2rgksane . potrass bpaacelate sithed s pfﬂ}qf.tll'é% wi ZPS
m xture was vigorously stirred at roomtenperature

hour silAtkegethehsuthiteigeriphRr Q@ie$s Horddt@adLatddiho1,
was confirmed, the reaction liquid was poured to a

chi | 16d 175 M sbdiurg Hydriaxi ae siol uhon {4090 shdoun® (9) in
and extracted with ethyl acetate (4 x 200 nm). The
or gafibe [Fayar ofwer ecd omiesed wawys set swiatnlres gtapr.at ed 36

(33.3 mmol), 88.6%).

[@]23p +29.0°(cl.16 CHCl3), LRMS m/z 837 (M-Na)-

lH NMR (400 MHz, DMSO-dg); & 7.36-7.22 (m, 15H, ArH),
4.85 (d, 1H, J=11.2 Hz, ArCHp), 4.81 (d, 1H, J=3.72 Hz,
H1"), 4.79 (d, 1H, J=11.4 Hz, ArCH»o), 4.69 (d, 1H,
J=11.2Hz, ArCHp), 4.65 (d, 1H, J=12.0 Hz, ArCHy), 4.61
(d, 1H, J=12.0 Hz, ArCHjp), 4.58 (d, 1H, J=11.4 Hz,
ArCHp), 4.19-4.10 (m, 2H, Hla & Hlb), 4.05-3.96 (m, 2H,
H3a & H5"), 3.79 (t, 1H, J=9.14 Hz, H3’), 3.47 (dd, 1H,
J=9.56, 3.60 Hz, H2"), 3.38 (dt, 1H, J=10.1, 6.20 Hz,
H3b), 3.20 (dd, 1H, J=9.80, 9.00 Hz, H4'), 2.94 (dd,
1H, J=13.9, 1.16 Hz, H6'a), 2.63 (dd, 1H,:J=l4.0,

9.06 Hz, H6'b), 2.29 (t, 2H, J=7.38 Hz, COCHp), 1.86
(£, 2H, J=6.36 Hz, H2a & H2b), 1.52 (f, 2H, J=7.12 Hz,
COCHpCHp), 1.23 (br, 28H, -CHp-), 0.85 (t, 3H,

J=6.84 Hz, Me).

13c NMR (100 MHz, DMSO-dg); & 172.9 (C=0), 138.9 (Ar-
ipso), 138.6 (Ar-ipso), 138.6 (Ar-ipso), 128.2-127.3
(m, Ar), 95.0 (Cl’), 81.4 (C3’), 80.5 (C4’), 80.0

(C2"), 74.4 (ArCHp), 73.7 (ArCHp), 71.4 (ArCHp), 67.3
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sodi um hydrogen carbonate solution (2 x 200 m) and
saturated saline (2 x 200 m), dried with sodi um
sulfate, filtered, and concentrated under reduced
pressure. The obtained residue was purified with 5
silica gel chromatography (dichloronethane-nethanol,
15:1 - 10:1 --> 8:1) to obtain ghe title conpound (9)
in the formof a colorless waxy substance {28.7 g
(33.3 Mol ), 88.60}. [a] 23D +29.0(cl. 16 C}EJB) LRNB

A0 vl Dl

7.36-7.22 (m 15H

4.8%n(d, 1 1 7 ( H,
Pl Rl o T B T)ﬁa 5?61% (ﬁz jH %flzjlsz 0
.6 12501Hz - ,
ﬁlz,SA%%%UﬂijssazleﬁHCﬁ%% 1 rg ]%e Ar CH2) |

4.19{4n¢0Rican 20rmdha &4H b), 4. 05 3.96 (m 2H, H3a &
H5'), 3.79 (t, 1H J=9.14 Hz, H3'), 3.47 (dd, 1H,

J=9.56, 34Q Hz, H@)). 3.38 (dt, 1H J=10.dy G 20
H3b) . 3.20 (dd, 1I|:||?8 Z9.80, 9.00 Hz, M)é‘%%“%udg‘?’

1H, J=13. 16 Hz, H6'a), 2.63 (dd, 1H \J=14.0, .sg

9. 06 gHg,,.. A6’ 2.29 ( JH. 38% ( L L .
(f, EEIl,é'J 6. b@é@o) 2 8530'2 =?§3$6yg|i/0018-0
COCH2 (br, 28H, - CHe-

Hz, Necig%blsc (100 MHz, DI\/ISO d6) él"ﬁ?z 9 ©BR:0)

138.9 (Ar hRSQ)g 138. 6 (Aw-lpso) 138. 6 (Aw-lpso),
128. 2-127E§<%§“FﬁnE %\r) 95.0 (O'), 81.4 (C3'), 80.5

(), SOSQe (€2' 302464 s(ArEHE-D-G3i h oA Fhos (141 -0-
(ArCH2) , g
stearoyl propane-1,3-diol sodium salt (10)
To a solution of the compound (9) (28.7 g,
33.3 mmol) in ethanol (400 ml) and dichloromethane
(150 ml) was added 10% palladium activated carbon
(7.00 g), 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 removed by
filtration, and the filtrate was concentrated undef
reduced pressure. The obtained residue was purified
with silica gel chromatography (dichloromethane-
methanol, 10:1 - 5:1 - 3:1 - 2:1 — 1:1), and
precipitated from 98% heated ethanol to obtain the
title compound (10) in the form of a colorless powder
{15.6 g (26.4 mmol), 79.4%}.
[] 22 +49.6° (c1.00 Hp0), LRMS m/z 567 (M-Na)~, HRMS

calcd for Cp7Hg1070S (M-Na)™~ 567.3208, found 567.3210.

14 NMR (400 MHz, DMSO-dg); & 5.40 (d, 1H, J=3.48Hz,
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(C5'), 63.4 (C3), 61.5 (A), 52.8 (C6'), 33.6 (COCH2),
31.3 (-CH2-), 29.0-28.4 (m C2 & -CH2-), 24.5
(COCH2CH2), 22.1 (-CH2-), 13.9 (Me). [Chemical Fornula
14] 5 SAc (8) SMBNa (9) Op BnA
--110,-,-,,,~0C18:0 H AN BhO -~"OQ-,,--,,-,0C18:0
BnO OBn BnO OBn Exanple 1-9 St l;

3-0- (6-sul fo- (x-D qui novopyr anosyl ) - 1- 0-

st earoyl - propane-1, 3-di ol sodiumsalt (10) 10 To a

( 02
cthahot D{h00t nPS - Sa Ben! of ofidt Hane®” T38b- ) S s 18,
?dde§;§99@p§£[aﬁi“?laﬁ¥h¥a?8d EﬁrbSQgréguﬁg,?%;—ﬁgq, 4.15-

he m xture was stirred at rbomfenp

hours b8 emDYSH 098N, 9@y A DSRhEREs 745 After t 'y,
suffici en?mprogressaof ther?egcti on V\és(é\éo%%[rrﬁg’a, & H5)

pal | adspnpagti vaf edncanons Was- s emaved byqqf i hhratiegng,
and the filtrate was concentrated under reduced
preséus@, JThecob:ai ned)|esidgexvwas pdlidiiedggaw thygr 4)
silica gel chromatography (dichloronethane 20

met han6B, (d@; 11H+ 5+14:6> 8:40-#z2: A6:5) 1: 1) 28and, 2H
preci pitated from 98% heated ethanol to obtain the
titlécohpodnd CA0Y21in thecfbradoima 28 onbess pewger 1.55-
{15.6 (26.4 mol ), 79.40}. [a] 22D +49.6 (cl.00 H20),
LRN51n4q% G687 ¢4 NaQCHRCHRVE 1284 cébrd 291, C2UH510108.86 (t,

- 7.3208, found 567.3210.
(ngﬂ, 956.84Hz, Me) .

’

14

13c NMR (100 MHz, DMSO-dg); & 172.8 (C=0), 98.2 (C1"),
74.7 (C4'), 73.1 (C3’), 71.8 (C2'), 68.2 (C5'), 63.4
(C3), 61.2 (Cl), 55.1 (C6”), 33.4 (COCHp), 31.2
(-CHp-), 28.9-28.4 (m, C2 & —CH2—>,'24.4 (COCH,CH») ,
22.0 (-CHp-), 13.8 (Me).

I

[Chemical Formula 15]

SO3Na 9) SO3Na (10)
BnO+ O _~_-0C18:0 —» HOn- ""O\/\/OC18:O
BnO 0Bn HO :f)H

2.15 g of 3-0-(6-sulfo-a-D-quinovopyranosyl)-1-0-
stearoyl-propane-1, 3-diol sodiﬁm salt was dissolved in
60 ml of water, adsorbed to a WAKOGEL 100C18
(manufactured by Wako Pure Chemical Industries, Ltd.)
column, and 500 ml of 1% calcium chloride solution was
poured into the column for substitution, and washed
with 500 ml of distilled water. Thereafter, elution
was performed with 200 ml each of 50%, 80%, and 100%

methanol, and reprecipitated from 98% heated ethanol to



10

15

20

25

1H NVR (400 MHz, DVBO-d6); 6 5.40 (d, 1H, J=3.48Hz, 38
4 -OH , 4. 58 ( d, 1H J=4.64 Hz, 3 ' -OH) , 4 .
56 (d, 1H, J=3.72 Hz, H1'), 4.45 (d, 1H, J=6.52 Hz,

2 -OH), 4.15- 4.06 (m 2H, Ha & Hb), 3.84-3.78 (m
2H, H3a & H5'), 3.42-3.34 (m 2H H3b & H3'), 3.19
(ddd, 1H, J=9.62, 5 6.50, 3.76 Hz, H2'), 2.98-2.91 (m
2H, H4' & H6'a), 2.63 (dd, 1H,°3=14.0, 6.00 Hz,
H6b)228(t 2H J=7.40 Hz, COCH2), 1.86-1.80 (m

(br Hggﬁm@%g 886" f’?% Hl%? - @492%%}3813/%%@”
7a 7 erry regy HPRaRs Sflé?i@%zéflcegmzse Y
EC3) 6?‘- %l@%bghSQ?%} g@ b %ng)agn 234 z.vé%é Ié(lj_elz)same

22. 0cé1GhR- ireégmgnéhhi m&énggﬁﬁﬁlgﬁlBgegg%éﬂgléklt can be

SBNa (9) SBNa (10)° O O

HO lobt 8l A0 860 ﬁnghggﬁlt@kgkbzwléhgaokagneSlum chloride

3-0-(6-sul fo-a- D-qU|novopyranosyI) 1-0-

st eavoybepaspane-dhBodi @k sediyumbpsalt was dissolved in
20 60 M of water, adsorbed to a WAKOGEL 100018
(manuf act UEedmpyeVakd Pure Chenical Industries, Ltd.)
columm, and 500 ml of 1% cal ciumchloride solution was
poured i nf& Pheetotxamplers sdbststlifbgninakdswashked

with 500 M of distilled water. Thereafter, elution
propanediol compound, described below are o« anomer

compounds having 22, 14, 10, 6, 2 and 1 carbon atoms

within the acyl residue of the fatty acid.

Example II-1

3—0—(6—sulfo—a—D—quinovopyranosyl)—l—O—decanoyl—

1,3-diol sodium salt

The title compound was synthesized in the same

manner as Example I, except that decanoyl chloride was

used as the fatty acid derivative in the step G.

[@]22p +57.9° (c 0.76, Hp0), LRMS m/z 455 (M-Na)~, HRMS

calcd for Cyg9H35010S (M-Na)~ 455.1956, found 455.1954.

lH NMR (400 MHz, DMSO-dg) ; & 5.40 (d, 1H, J=3.1 Hz,

4"-CH), 4.65 (d, 1H, J=4.7 Hz, 3’-OH), 4.56 (d, 1H,

J=3.7 Hz, H1"), 4.52 (d, 1H, J=6.48 Hz, 2"-0OH), 4.14-

4.08 (m, 2H, Hla & Hlb), 3.84-3.78 (m, 2H, H3a & HS’

3.41-3.33 (m, 2H, H3b & H3’), 3.21-3.16 (m, 1H, H2’

),
),

2.97-2.92 (m, 2H, H4’ & H6’a), 2.61 (dd, 1H, J=14.0,

6.2 Hz, H6'b), 2.29 (t, 2H, J=7.4 Hz, COCHp), 1.84-1.81

(m, 2H, H2a & H2b), 1.53-1.50 (m, 2H, COCHpCHp), 1.

25
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25 was performed with 200 m each of 50% 80% and

100% nethanol, and reprecipitated from 98% heat ed

et hanol to 39 obtain 1.47 g of

3-0-(6-sul fo-a-D qui novopyr anosyl ) - 1-

O stearoyl -propane-1, 3-di ol calciumsalt. Although not

shown in Exanples, with the sanE% columm treatnent, a
e

magnesi um or potassium salt can

5 obtai ned through

substitution with a magnesium chloride or potassium
chlor utiQn. [ Ex e 11]_As ather exanples of

a- sul SQU?Q%Voégﬁaﬁg 8n?8péﬁe%?8k ¢ofipBund, cribed

bel ow3 re 10 ds h n

2 and carbgygg?%ﬁé’mpﬁggpg é éo§75 gs%éug} R

f | & L&
SaBt?%aghggé fﬁaﬁgqU|novobyranosyI§21 0- 336§né§|-
1, 3-dk9l, S@ﬂ'@”ké?!t 5. Eh?c%”5'63§°€p?H?GH“@S 31.4

syntheS|zed in the same nmanner as EX

except

t hat (deganpyl 2ghpopgde yas chsgd- t ty
derlvatlgepYn the step 2? [a] 22D gg% 80 P % %g%tﬂ§8§2
LRV2p 2 456H4M Na)4, 1HRWS) cal cd for C19H350108

(M Na) - 455.1956, found 455.1954. 20 1H NWR (400 MHz,
DVSO- d6) Ex&nBld0Ifd? 1H, J=3.1 Hz, 4'-OH), 4.65 (d,

1H

J=4.7 Hz, 3'-OH), 4.56 (d, 1H, J=3.7 Hz, H1'),

4.52 (d, 3HD-06654BLpro-R-q@hpvépi4ansdsl)m-c2bly rhlsaoyl-

& H b)

2H,

3.84-3.78 (m 2H H3a & H5'), 3.41-3.33 (m
Heb-&lel §odBup1salt e (m 1H, H2'), 25 2.97-2.92

(m 2H H4' & He'a), 2.61 (dd, 1H, J=14.0,

The title’ compound was synthe51zed in the same
manner as Example I, except that myristoyl chloride was
used as the fatty acid derivative in the stép G.

[a]23p +49.7° (c 0.67, Hp0), LRMS m/z 511 (M-Na)~, HRMS
calcd for Cp3Hg30710S (M-Na)~ 511.2582, found 511.2596.
1H NMR (400 MHz, DMSO-dg) ; & 5.41(br, 1H, 4’-OH),
4.63-4.61(m, 1H, 3'-OH), 4.55 (d, 1H, J=3.7 Hz, H1"),
4.50-4.48 (m, 1H, 2’-OH), 4.13-4.07 (m, 2H, Hla & Hlb),
3.83-3.77 (m, 2H, H3a & H5’), 3.41-3.33 (m, 2H,

H3b & H3"), 3.20-3.15 (m, 1H, H2’), 2.98-2.91 (m, 2H,
H4’ & H6'a), 2.64-2.59 (m, 1H, H6'b), 2.28 (t, 2H,
J=7.4 Hz, COCHp), 1.86-1.79 (m, 2H, H2a & H2b), 1.53-
1.49 (m, 2H, COCHpCHp), 1.24 (br, 20H, -CHp-), 0.85 (t,
3H, J=6.8 Hz, Me).

13c NMR (100 MHz, DMSO-dg); & 173.0 (C=0), 98.4 (Cl’),
74.8 (C47), 73.2 (C3"), 71.9 (C2’), 68.4 (C5"), 63.5
(C3), 61.4 (Cl), 55.3 (C6"), 33.6 (COCHp), 31.4

(-CHp-), 29.1-28.6 (m, C2 & -CHp-), 24.6 (COCH,CHp),
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6.2 Hz, H6'b), 2.29 (t, 2H, J=7.4 Hz, COCH2),
1.84-1.81 (m 2H, H2a & H2b), 1.53-1.50 (m 2H,
COCH2CH2), 1.25 40 (br, 12H, -CH2-), 0.86 (t, 3H,
J=6.8 Hz, Me). 13C NMR (100 MHz, DMBO-d6): 6 173.1
(C=0), 98.4 (d'), 74.8 (C4'), 73.2 (C3'), 71.9
(C2'), 68.4 (C5'), 63.5 (C3), 61.4 (Cl), 55.2 (C8'),
33 6 (crrmm), 31.4 5 (-CH2-), 2910-28.6 (m 2 &
, 6 (COCH2CH2), 22.2 (-CH2-), 14.1 (Me)

Ie 11-

8- $ulr6Hex) p- 44ir Aov¥pyranosyl ) - 1- 0- nyri st oyl -
1 3 di ol sodi um glt 10 The title compound was
synt hesi zgéaf“ﬁ fhélsdme rmanner as Exanple |, except

that nyri st yl chI rlde used as the fatty acid B
der i vatlvé |8n hé gtf \Baf%ﬁ%qp&b@raﬁ‘i%y OHpgyenoyl

LRNBlnézgi%}zégékg%oun? v cal cd for C23H43010S

( M Naj 2596. 15 1H NMR (400 M-z,

2580 58 BT 3 o
%ﬁ] gipﬁfgéaé %éa@ p9& ﬁ”‘e%@ep? %h%ﬁ eqé%ﬁgéﬁ%orlde was

3. 20u8e&5aénthéHfaEEy)achg@e%l%%tﬁWb 2k, tH§)§%%?
H6' a), 2.64-2.59 (m 1H, He'b). 2.28 (t,

Hz, OOCRB), +4686°1(J9% (M, 26HC aM&thh%o 105$5 %y491rMs
(m 2H, COCH2CH2), 1.24 (br, 20H, -CH2-), 0.85 (t
3H, 048, 823E<Mh@¢)—1sﬁRmmﬁcelaa Wz, COVBGAS);S &MLTR6
(C=0), 98.4 (C'), 25 74.8 (C4'), 73.2 (C3"), 71.9
(C2' $2368834¢ CBopnde8§25. 3835.
1H NMR (400 MHz, DMSO-dg) ; & 5.38-5.37 (m, 1H, 4’-OH),
4.78-4.77 (m, 1H, 3'-OH), 4.63 (d, 1H, J=6.52 Hz, 2'-
OH), 4.56 (d, 1H, J=3.72 Hz, H1’), 4.14-4.07 (m, 2H,
Hla & Hlb), 3.86-3.78 (m, 2H, H3a & H5’), 3.43-3.32 (m,
2H, H3b & H3’"), 3.22-3.17 (m, 1H, H2"), 2.98-2.90 (m,
2H, H4' & H6’a), 2.60 (dd, 1H, J=14.0, 6.7 Hz, H6'b),
2.28 (t, 2H, J=7.22 Hz, COCHp), 1.86-1.79 (m, 2H,
 H2a & H2b), 1.52-1.49 (m, 2H, COCHpCHp), 1.23 (br, 36H,
-CHp-), 0.85 (t, 3H, J=6.1 Hz, Me).
13c NMR (100 MHz, DMSO-dg); & 173.4 (C=0), 98.5 (C1’),
74.7 (C4'), 73.4 (C3'), 72.2 (C2'), 68.6 (C5'), 63.6
(C3), 61.8 (Cl), 55.0 (C6"), 33.9 (COCHp), 31.7
(~CHp-), 29.4-28.8 (m, C2 & -CHp-), 24.9 (COCH,CH»),
22.5 (-CHp-), 14.3 (Me).
Example II-4
3—O—(6—sulfo—a—D—quinovopyranosyl)—1—O—hexanoyl—

propane-1,3-diol calcium salt (10)
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(C3), 61.4 (A), 55.3 (C6'), 33.6 (COCH2), 31.4

(-CH2-), 29.1-28.6 (m C2 & -CH2-), 24.6 (COCH2CH2),

41 22.2 (-CH2-), 14.0 (Me). Exanple 11-3

3-0- (6-sul fo-a-D qui novopyr anosyl ) - 1- 0- behenoyl -

1,3-diol sodiumsalt 5 The title conpound was

synt hesi zed in the sane nanner as Exanpl e I, except

t hat behenoyl chloride was used?as the fatty acid

derivative in the step G [a]23D +46. 3((0 0)51 RS

CHC13: MeOH: H20=30: 15: 2), LRMS niz 623 (M Na

calcd for Acﬁ%%‘l@@l(tl\/twﬁé) Sy té e 1383 irf gl same manner

623. 383 1HN 400 MHz, DVMBO-d6) ; 6 5.38-5.37 (m

1H A5 GHPpIPLE S(EX??Péthfﬁ W?XQQ%W1A£Wi?q%9e:H45 used as
1H, J=3.72 Hz, H"),

4 14%%l g%a(C%y pa kel ﬂﬁélis{a |lB’) in a‘é‘es SEEP(R- 2H, H3a &

54?%:}’_ %%5(38‘ zqg 2H H3b & H3"), 3.22-3.17 (m

2H, H4' & H6'a), 2.60 dd

N0, S o 5 ] s AT
@0@@2’ 361, 85
.1 e, %3 T SR (?&o Nz | 5)3Dl\/é% da)ﬂs%fﬂ

(C>C»d,98H5 OCle'. i, Hz(427-0&4'")) 4.1 QtQCQH) JZ% % H

(C2'), 68.6 (C5'), 63.6 (C3), 61.8 (A1), (CG)

33. 9H(EOEHR)Lb) 3137 83¢3CH2- )(m,22H4- a&aS&(MB @2 &.41-3.33 (m
-CH2-), 24.9 (COCH2CH2), 22.5 (-CH2-), 14.3 (Me). 25
ExanpHe HiBb4& H3’), 3.21-3.16 (m, 1H, H2’), 2.98-2.92 (m,

4

2H, H4’ & H6’a), 2.63 (dd, 1H, 3=1410, 6.0 Hz, H6’b),
2.27 (t, 2H, J=7.2 Hz, COCHy), 1.82 (tt, J=6.4, 6.4 Hz,
2H, H2a & H2b), 1.52 (tt, J=7.2, 6.8 Hz, 2H, COCH,CH»),
1.30-1.26 (m, 4H, -CHp-), 0.85(t, 3H, J=6.6 Hz, Me).
13c NMR (100 MHz, DMSO-dg); & 173.0 (C=0), 98.3 (Cl’),
14.7 (C4"), 73.2 (C3"), 71.9 (C2'), 68.3 (C5'), 63.5
(C3), 61.3 (Cl), 55.2 (C6"), 33.5 (COCHp), 30.7
(=CHp-), 28.6 (C2), 24.1 (COCHpCHp), 21.7 (-CHp-), 13.7
(Me) .

The sodium salt was further subjected to ion
exchange treatment to obtain the title compound.

Example II-5

3-0-(6-sulfo-a-D-quinovopyranosyl)-1-O-acetyl-
propane-1,3-diol calcium salt

A sodium salt was synthesized in the same manner
as Example I, except that acetyl chloride was used as

the fatty acid derivative in the step G.
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3- 0- (6-sul f o- (x- D-qui novopyr anosyl ) - 1- 0- hexanoyl -
propane-1,3-diol calciumsalt (10) 42 A sodiumsalt
was synthesized in the sanme nanner as Exanple |

except that hexanoyl chloride was used as the fatty
acid derivative in the step G LRMS nfz 399 (MNa) 5
1H NWVR (400 MHz, DMSO d6) ; S 5,34 (br, 1H 4" -OH)

4. 56(d 1H, J=4.0 Hz, H"'), 4. 8 (br, 1H, 3" -0OH),

4. 41 1H, J=6.4 Hz, 2'- OH), 4.10 (t, 2H, J=6.6 Hz,

HIa é&ﬂgbﬁé £§33%¥ U] 2H, H3a & H5'), 3.41-3.33

N% 21-3.16 (m 1H, H2'), 2.98- 2 92

B oy 4757 (90 Sy Bhea ] iy 7o edi sl ) -on
Coorpba) -y 5 SR bt brp 560%8égt§b§H’1% 13-

J=6. 1 00 6): 73.0
(C—O)GO}IT%’S %“E%%‘-l)%l%%ﬁ (&Mﬂéﬂ %@9? Ey 211; goe.a Hz,

(C2' )H1PB. 8. §553)7668m5 26C343264- ?15(;3')3 55 3 6% v, 2w,
33.5 (COCH2), 30.7 (-CH2- ) 28.

(CoCH2®bR2Y , H21) 7 §-2123) 16 13m7 1QNEMQ Thezsgglq@H@aqu
was further subjected to ion 20 exchange treatnent to
obtai = he, t9t0e Bopbundd4’ Exaspbe 1ddp 1H, J=13.6,
3-0-(6-sul fo-a- D qui novopyranosyl)-1-0- acetyl
propahe® 13- di®l akal 2i & 6dHt AHsodilm 8al 6.6a8z, HE'Db),
synthesi zed in_the same manner 25 as Exanple I,

except - YhafSacyIMehi ot i #85wAstustl, ag=6.4, 6.4 Hz, H2).

13C NMR (100 MHz, DMSO-dg); & 170.4 (C=0), 98.3(Cl’),
74.6(C47), 73.2 (C3'), 71.9 (C2'), 68.3(C5'), 63.5
(C3), 61.5 (C1), 55.0 (C6’), 28.5 (C2), 20.7(Me).

The sodium salt was further subjected to ion
exchange treatment to obtain the title compound .

Example II-6

3—O—(6fsulfo—a—D—quinovopyranosyl)—1—O—formyloxy—
propane-1,3-diol sodium salt (10)

The title compound was obtained through the steps
A-1 to F of Example I, followed by the following steps.
J to L.

Step J; 3-0-(2,3,4-tri-O-benzyl-6-sulfo-a-D-
quinovopyranosyl)-propane-1,3-diol sodium salt (87”)

To a solution of the compound (7) (542 mg,
956 pmol) in acetic acid (5.5 g), added were 0Oxon
(1.8 g) and potassium acetate (68 mg), and the mixture
was vigorously stirred at room temperature for

48 hours. After the sufficient progress of the
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.the fatty acid derivative in the step G 43 LRVS niz

343 (M Na) 1H NMR (400 MHz, DMBO-d6) : S 5.47-5.46 (m
1H, 4 -OH) , 4.57 (d, 1H, J=3.6 Hz, H'), 4.50-4.49
(br, 1H, 3'- OH), 4.39-4.38(br, 1H, 2'-OH), 4.10 (t,
2H, J=6.8 Hz, 5 H1), 3.83-3.76 (m 2H H3a & H5'),
3.42-3.34 (m 2H  H3b & H3'), 3,20-3.16 (m 1H H2'),
2.98 (ddd, 1H, J=9.0, 9.0, 3.2 Hz, H4'), 2.88 (dd,
1H, J=13.6, 5.6 Hz, H6'a), 2.62 (dd, 1H, J=14.0, 5.6

6. 4 gga%?nzwgg ‘i@%ff{nﬁi& %%&ﬁg%@%glq@qw% poured

=0y 98 77 " 9 ,
65, a(Bs) ba B [0k Sl Rl (@ i it on,
(&) anaer{B@&tedTﬁftﬁogtH?ls%lctet"é@c% {4y thery %r%l ectgd

to ion exchange treatnent obtain the ti

conmpoudfsnic 15a Xaspherd lcbmbined, hed . .
3-0-(6-sul fo-(x-D qui novopyranosy| )wals 63' grlny saturated

propaoeiamShgdﬁbgs@dcaﬁbSﬂb&e(k@ndﬂﬂédltje<QQﬂmﬂHn%nd
was obt ai ned through the steps A-1 to F of Exanple I,

f ol | saedrdyed healbhéowk ng 30eps ) ,2Qrd &0 Wit FStRRIidim
3-0-(2,3,4-tri -0 benzyl -6-sul fo-a-D

qui névbﬁ)@t%moéyll}epﬁ@paﬂedl cendieolt regicimreirt HBuyed

To a solution of the compound (7) (542 ng, 956 nol) in
acet PECERHES ( 5. %h@)cogag@ar@éned Oeon 2% (Whs8 pgiridhicd with
pot assLum aceiate ng), and the m xture was

v. gor busfy S¢ r?%HO%\?t?%ﬁ?t‘*énﬁéhémpéorr@rmethanol
10:1 —» 8:1 > 6:1 = 4:1 - 2:1 - 1:1) to obtain the

title compound 8” in the form of a colorless waxy
substance [401 mg (675 mmol), 70.7%] .

LRMS m/z 571 (M-Na)~

14 NMR (400 MHz, CD30D+CDCl3) ; & 7.37-7.26 (m, 15H,
ArH), 4.96(d, 1H, J=11.2 Hz, ArCHp), 4.89(d, 1H,

J=11.2 Hz, ArCHp), 4.80(d, 1H, J=3.6 Hz, H1"), 4.78(d,
1H, J=10.4 Hz, ArCHp), 4.75(d, 1H, J=11.6 Hz, ArCHy),
4.66(d, 1H, J=11.6 Hz, ArCHp), 4.62(d, 1H, J=11.2 Hz,
ArCHp), 4.24-4.19 (m, 1H, 5’), 4.09 (ddd, 1H, J=9.6,
8.4, 5.2 Hz, Hla), 3.97 (dd, 1H, J=9.2, 9.2 Hz, H3"),
3.80 (ddd, 1H, J=11.3, 8.0, 4.0 Hz, H3a),3.68-3.62 (m, .
1H, H3b), 3.56 (dd, 1H, J=9.6, 3.6 Hz, H2’), 3.46 (ddd,
1H, J=9.8, 5.4, 5.4 Hz, Hlb),3.32-3.23 (m, 2H,

H6"a & H4"), 2.93 (dd, 1H, J=14.0, 9.8 Hz, H6’b), 1.98-
1.81 (m, 2H, HZ2a & H2Db).

13c NMR (100 MHz, CD30D+CDCl3); & 139.0 (Ar-ipso),

138.5 (Ar-ipso), 138.4 (Ar-ipso), 128.9-128.1 (m, Ar),
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48 hours. After the sufficient progress of the 44
reacti on was confirned, the reaction |liquid was poured
to a chilled 7.5 M sodi um hydroxide (13 m) solution,
and extracted with ethyl acetate (3 x 10 ml). The
organi c | ayers were conbi ned, washed with saturated 5
sodi um hydr ogen car bonate soI utjen (2 x 10 nm) and
saturated saline (2 x 10 m), dried with sodi um

sul fate, filtered, and concentrat ed under reduced

TR LI S AT LTI AR e

silica gel ch 6mat ogr I"or of

1 Ar@H% )1 7565 %rcﬂand g%.ﬁ e%fz()”,mm b1 to6s5.5

obtain the' "title conpo : o; a70 70]
col ortess waxy (substapceg [4Q1 g 366 65 K . .
LRVS mi 571 (MNa;? 1H NWR ( 40()) VHz, C%CDCB) ;8
7.37{Fo2Bulm 215H, 15 ArH), 4.96(d, 1H J=11.2 Hz,
ArCH2), 4.89(d, 1H, J=11.2 Hz, ArCH2), 4.80(d, 1H,
J=3.6 Hz, HAJ). 4.#8(d, 1H J=10.4 Hz, ArGhR), (&

8
4.75(d, ¥d, J=11.6 Hz, ArCH2), 4.66(d, 9211 6° He,
Ar CH2), 4. , 1H, J=11.2 Hz, ArCH2), A 24-4.19 (m
1H, 5' .09\(ddd, 1H, J=9.6, 20 8.4, 5/2 Ha),
3. 97BFYH 1H, 12892 _9-2 +H T3> Beogok (ddd) 1P, OH
J=11.3, 8.0—4.0 Hz, H3a),3.68-3.62 (m. [ H3b)
3.56 (dgf 1H g9.6, 3.6 Hz, H2'), 3.4p #ddd*
J=9.8, 5.4, 5.4 Hz, Hlb),3.32-3.23 (m 2H, H6"a &

H4' ), 2.93teddK;1B-03%545Q1f9-8- wqumaobbpyka%syaﬁ-

1.81 (m 2H, H2a & H2b). 13C NMR (100 MHz,

CD30proD@I8Y 1, 3-d3010sbAi uinpsals (9”)

To a solution of the compound (8”) (534 mg,

898 pmol) in methanol (20 ml) and chloroform (5.0 ml),
added was 10% palladium activated carbon (135 mg), and
the mixture was stirred at room temperature for
16 hours in a hydrogen gas atmosphere. After the
sufficient progress of the reaction was confirmed,
palladium activated carbon was céllected by filtration,
and the filtrate was concentrated under reduced
pressure. To the obtained residue, added were methanol
(20 ml) and toluene (20 ml), the mixture was vigorouély
stirred, and the solvent was remove by evaporation
under reduced pressure to obtain a mixture in the form
of a colorless liquid (320 mg). The presence of the
title compound in tﬁe mixture was confirmed by LRMS.
The mixture containing the title compound (9”) was then

subjected to the subsequent reaction.
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138.5 (Ar-ipso), 138.4 (Ar-ipso), 128.9-128.1 (m Ar),
45 96.8 ('), 82.4 (C3'), 81.0 (C4'), 80.6 (C2 )H
76.1 (ArCH2), 75.5 (ArCH2), 73.6 (ArCH2), 67.9 (C5"),
65.5 (d), 59.6 (C3), 52.8 (C6'), 32.6 (C2). [Fornula
2] 5 SAc (7) SBNa (8") Op BnAUn... )0- MOM -
...... ~OH BnO OBn BnO ~CBn Stﬁg K; .
3-0- (6-sul fo-a-D qui novopyranosyl’) - propane-1, 3-di ol
sodiumsalt (9") To a solution of the conpognd (8")
(534 8 ) ni,0 methanol (20 m) an
chIoPo §r#?55%§123 ,Naédded was 10% pal | adi um
act i rgen (135 nmg), and the mixture was
stirﬁggggfq?o§§1tenperature for 16 hours in a hy?ro%en
as at nosph After the sufficient progress of the
?eaction %gg%nfi&ﬁ%d, 15 pal I adi um ac 3%?%% ca’Bon

was colle teq)by filtration, and the fi\trate was
concentrajyed ynder reduced pressure. To/t obt ai ned

resi go@y "Wéhevuetggnﬁﬂ——fgﬁﬁnﬂywa d tohuewe (28, _oH
m), the Are was vigorously stirred) ¥d t he

sol vent s rénove by evaporation 20 undér regduced
pressure to obtdin a mxture in the fofth of %4

col or | ess shisguli] (320 (B3 FIE QURSENGE o bl od )8 —o-
conpound in the mxture was confirned by L .
formyloxy-propane-1,3-diol sodium salt (10)

A mixture containing the compound (9”) (70 mg)? 1-
ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (EDCI-HCl) (93 mg, 487 umol), and 4-
dimethylaminopyridine (12 mg, 97 umol) were dissolved
in anhydrous N,N-dimethylformamide (DMF, 10 ml), formic
acid (14 mg, 259 umol) was added dropwise to the
solution under cooling with ice, and allowed to react
at room temperature for 18 hours. After the sufficient
progress of the reaction was confirmed, water (1.0 ml)
was poured to the reaction liquid to stop the reaction,
and then the solution was concentrated under reduced
pressure. The obtained residue was purified with
silica gel chromatography (chloroform—methanél—water,
3:1:0.1 — 2:1:0.1 —- 1:1:0.1) to obtain the title
compound 10 in the form of a colorless oily substance
(12 mg (33 pumol), 16.7%].

LRMS m/z 329 (M-Na)-~
1H NMR (400 MHz, DMSO-dg) ; & 8.18 (s, 1H, O=CH), 4.56

(d, 1H, J=3.6Hz, H1’), 4.20 (t, 2H, J=6.8 Hz,
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The m xture containing the title conpound (9") was
then subjected to the subsequent reaction. 46 LRMS
mz 301 (MNa) [Fornmula 3] SGBNa (8") S38Na (9") Op
MOM.. IiO-OCH K - HO'..... BnO OBn HO ~OH 5 Step L
3-0-(6-sul fo-a-D qui novopyranosyl ) -1 -0-

f or nyl oxy- propane- 1, 3-di ol sodigg1salt (10) A m xture
cont ai ni ng the conmpound (9") (70 ng), 1-

et hyl - 3- (3- di et hyl am nopr opyl ) car bodi i m de

hydr | orj (E Cl) (93 ny,, 487 _nol), and 4 10

diymegggl gmhggﬁyr ?dclgrgg%(ié g’ &Ji"Rgfr}ﬁ) Snehe di ssdived 31 (m,
i n aphydpaeus N i met hyl for ide , 10 ,

o aptly gg?d&(?ﬁhﬂgezgé I e g%%fd%pﬂ@ )

t he 3sghkubi depycoglin ibth,ice, and ald owed .t ,
reacg'ggtgfggnggén%gfagére%ng %é’h%dé?.%A ééﬁnPhéH? He"b),
sufficeentctid> preguess . af ythe sreagbion W@%)confirned,
water (1.0 m) was poured to the reaction’liquid to

st oplBbenmractbonMuzandusber Hhessebpt boncwas, og. 4 (c17)
concentrated under reduced pressure. The obtained

resi dde7was4puyi fded wcsh) ,si7hi.ea (gel )ghsemat qgisaphy ¢3. 3
(chl or of or m net hanol -water, 20 3:1:0.1 --4 2:1:0.1 --
1:1: 0C3) .t 61oBt &Ch) t heStilt (€6’ ¢enpéund (£Q)i.n the form

of a colorless oily substance [12 ng (33 nol),
16. 74 °rIPRMS Al z 329 (M Na)

4

SO;Na (9”) SO;3Na (10)

HO “oH HO %H _ o

[Example III]

Another example of the process for preparing the
B-sulfoquinovosylacyl propanediol compound according to
the present invention is described below.

Example III-1

3-0-(6-sulfo-pf-D-quinovopyranosyl)-1-0O-oleoyl-
propane-1, 3-diol sodium salt

The title compound was synthesized through the

procedure according to the following scheme.




1H NWVR (400 MHz, DMSO-d6) ; 6 8.18 (s, 1H, O=CH), 4.56
25 (d, 1H, J=3.6Hz, H"'), 4.20 (t, 2H, J=6.8 Hz, 47
Ha & Hb), 3.86-3.78 (m 2H, H3a & H5'), 3.41-3.31
(m 2H, H3b & H3'), 3.18 (dd, 1H J=9.6, 4.0 Hz,

H2'), 3.03-2.90 (m 2H, H4' & H6'a), 2.63-2.58 (m

1H, H6'b), 1.86 (tt, J=6.4, 6.4, Hz, 2H, H2a & H2b) 5
13C NVR (100 MHz, DVBO-d6); S 162.2 (C=0), 98.4 (C '),
74.7 804'), 73.2 (C3'), 71.9 (C2'), 68.4 (C5'), 63.3
(C3) [CBemacay Fornsla (€6 ), 26.1 (C2). [Fornula 4]
SBNa (91) SBNa (10) Op L 10 HO ~bH HO CH O

[ Exanmpl e 11 Anot her exanpl e of the process for
prepari ng (#1% (3- $U1 f oqui novosyl - acyl Bfopanedi ol
conmpound a cocgdi ng to the present invapntion is

descri q%{ el vv.%i]rS Exanple All-1

3-0- ( 6-sul ~D* qui novopyramesyl }¥9U 0 ol £o9fe —
propane- 1,3- digl sodiumsalt The title £omound was

synt hesi zed t hrough the procedure abElr di @cto t he

fol | owi ng schéne. [ Cheni cal Fornul 3%4%] O 1')

OAc (2')
AcOr B L A o
] UBr Five
AcO  OAc AcO  OAc
(5)
O MP
0 L
~R
BMPO
)]
o) _ S e BMPOI-
X
OPMB BMPO

(1)

KI
BMPO!»- O._~_-0C181 — = HO-

smpd  OPMB hd  oH
A’) acetic anhydride, sodium acetate, heating and
boiling, 55.3%;
B’) hydrobromic acid-acetic acid solution,
dichloromethane, room temperature, 6 hours, 58.5%;
C") allyl alcohol, cyanide mercury,
dichloromethane, room temperature, 16 hours, 64.4%;

D") D’-1. sodium methoxide, methanol, room
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OHA _AcA- CAc B HO OH AcO QAc (QAc (3') OAc

C, OD-1 AcA .."Br AcO'" O AcO QAc AcOOAc O
(6') MP-( O MP--< 0 QGI- 0 0" HO OHBWO
OPMB OH (7') Ofs (8) Op BMPO G BWPO'"- O-H

)Nl BWPO OPMB BMPO OPMB OTs (9) SGBNa (10')
BWO'"" O ,~~0OH | 10- BWMPO'"- ) ~OH BWMPO OPMB
BVPO OPMB S@BNa (11') SO3Na (123} Op BVPQO" " -

0" _~~0Cl18:1 K 10, HG O CC18:1 BMPO OPMB HO OH A')

acet hydride, ,sodi um acetate, heating and 5
boi I#%&Sg %g%@e ¢ Qﬂ\g}a?bbr om ¢ aC| d-acetic acid

sol utlon +dbchl o ro nperature, 6 hours,
53,504 ) AT o - areonar veboRTre B G O

dlCht@[Q@ﬁ&Eéﬁﬁon[QOQ&RS”H85859H§at%6 E%%E%ni@ 1%, 40°c,
-1. sodi um net hoxi de, “net hahol’,” room
16 hours, 95.3%

E’) p-methoxybenzyl chloride, sodium hydroxide,
N,N-dimethylformamide, room temperature, 16 hours,
92.0%;

F’) aluminum lithium hydride, aluminum chloride,
dichloromethane, diethyl ether, 0°C, 1 hour, 73.3%

G") p-toluenesulfonyl chloride, 4-
dimethylaminopyridine, pyridine, room temperature,

16 hours, 85.9%;

H”) 9-borabicyclononane, tetrahydrofuran, room
temperature, 16 hours; water, sodium hydroxide,
hydrogen peroxide water, room.temperature, 4 hours,
93.5%;

I’) sodium sulfite, ethanol, water, heating under
reflux, 72 hours, 90.2%;

J’) oleic acid anhydride, 4-dimethylaminopyridine,
pyridine, dichloromethane, heating under reflux,

16 hours, 67.6%; and

K”) 2,3—dichloro—5,6—dicyano—1,4—benzoquinone,

dichloromethane, methanol, water, room temperature,

4 hours, 55.9%.

[@]2lp -3.1° (c1.00 CH3OH), LRMS m/z 565 (M-Na)~, HRMS
calcd for Cp7H490719S (M-Na)~ 565.3051, found 565.3059.

g NMR (400 MHz, CD30D);85.37-5.30 (m, 2H, -CH=CH-),
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49 tenperature, 4 hours; D -2. p-anisal dehyde

di net hyl acetal, p- toluenesul fonic acid nonohydrate,
acetonitrile, 40C, 16 hours, 9.5.30; 5 E')

p- met hoxybenzyl chl oride, sodi um hydroxi de,

N, N- di met hyl f or mami de, room tenperature, 16 hours,
92.00; F) aIuninun1|ithiun1hdehde, al um num

chl oride, dichloronethane, diethyl ether, 0C, 1 hour,
73.3% 10 G) p-toluenesul fonyl chloride, 4

di mej hybani,nopyri dine, ,pyri dine, rqom.t rature, 16
hourg[¥25?g@beﬁr)9§?bgéa FéygﬁOAOngng?_%qq% T, 2H,
tetr dro n, 4r gen rature haur,s; r,
sodi i nydroe de’ " 08 Ry aPogeh Bor ok as warde, (s -
tenpgLat ype, gdghoups 5@ /L" ) ssedi_umssul fite,
ethago?,@&étgrﬁbﬁegtgggﬁgﬁdgﬁ )(e r%g,%7§§hé3VsﬁH’ H3b),
90. 2% 33" Yaal ena, agidsanhydrodesz, He'a), 3.36 (t, 1H,
4- di met hyl am nopyri di ne, 20 pyridine,

di chbepooet hanexsheat Bngounder, nef ! uxg 26, houss, 1z, H2’)
67.6% and K')

2, 3-di ¢Al oro- BH6- d=GyanoHt, 4Haenzoquiosonead, 1H, J=14.4,
di chl or onet hane, nethanol, water, roomtenperature, 4
hour 8§, 685H@9% H@5b) a] 2101- 3t1 @&l,. 06 7CHBOHE, LCREE N,z 2.04-
565 (M Na)-, HRMB calcd for C27H49010S (M Na) -

565. 3089 (mf o4Rd 56828859HCHRH) NVR- 460 . Rz ,(nCD30D) ;

55.37-5. 30 EWS 2H, -CH=CH ),
H2a & H2b), 1.62-1.56 "(m, 2H, COCHpCHp), 1.31-1.29 (br,

14

20H, -CHp-), 0.89 (t, 3H, J=6.84 Hz, Me).
13c NMR (100 MHz, CD30D); 8175.7 (C=0), 130.9
(-CH=CH-), 130.8 (-CH=CH-), 104.2 (C1’), 77.9 (C3"),
75.1 (c2"), 74.7 (C4’), 73.7 (C5'), 67.3 (C3), 62.8
(Cl), 54.3 (Cé6"), 35.1 (COCHp), 33.1 (-CHp-), 30.8-30.1
(m, C2 & -CHp-), 28.1 (-CHpCH=CHCHp-), 26.1 (COCH,CH>),
23.8 (-CHp-), 14.5 (Me).

Example III-2

3-0-(6-sulfo-B-D-quinovopyranosyl)-1-O-stearoyl-
propane—l,B—diol.sodium salt

The title compound was synthesized in the same
manner as Example III-1, except that stearoyl chloride
was used in place of oleic acid anhydride.
[@]22 -4.7° (c1.00 Hp0), LRMS m/z 567 (M-Na)~, HRMS
calcd for Cp7H51070S (M-Na)~ 567.3208, found 567.3211.
lH NMR (400 MHz, DMSO-dg); & 5.56 (d, 1H, J=3.16 Hz,
4’ -OH), 4.81 (d, 1H, J=4.92 Hz, 2’'-0OH), 4.74 (d, 1H,

J=4.64 Hz, 3’-OH), 4.09 (d, 1H, J=7.76 Hz, Hl1"), 4.07
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50 4.27 (d, 1H, J=7.84 Hz, H1'), 4.23-4.13 (m 2H,
Ha & Hb), 4.01-3.96 (m 1H H3a), 3.72 (ddd, 1H,
J=9.64, 8.62, 2.20 Hz, H5'), 3.68-3.62 (m 1H, H3b),
3.38 (dd, 1H, J=14.4, 2.20 Hz, H6' a) , 3.36 (t, 1H 5
J=9.08 Hz, H3'), 3.19 (dd, 1H, J 9.20, 7.88 Hz, H2'),
3.13 (t, 1H J=9.28 Hz, HA'), 2.98 (dd, 1H, J=14.4,
8.62 Hz, H6'b), 2.31 (t, 2H, J=7.46 Hz, COCH2), 2.04-
2.00(m 4H, -CH2CHECHCH2-), 1.97-1.90 (m 2H, Hea &

005k 1950 0 SRR b B

e, SO IS, {050, 13058 ok I w308 o,
(4 )LH 73=8 .66 )4 6§7H% (@)é 6% @9 (gt) @14- g249(?§'4),’
35. (COCHQ 33. 0.8 6m

- CH23). pg28z} Q4€kQCth6hEbQ9h (86 éH(CEEWQG}ﬁﬁa' 1238 68 (dd,
-CH2-), 14.5 (Me). Exanple 111-
3- O (65 sukhe- p3- B.qui Aeyopyr angsyl. p71-@- stear o7 40 Hz,
propane-1, 3-diol sodiumsalt 20 The title conpound was
synt BeSHzed Ln8bhé.3&nEm, mAHNeH2as sExampl,e 11.1514~1,. 47 (m, 2H,
except that stearoyl chloride was used in place of
ol ei €0gBpAHanhydr 2de.(bfFa] 22D, - 4CH(¢l,. 00 820, LBRYB
mz 567 (MNa)-, HRMS calcd for C27H51010S (M Na) -
567. §268 8f BEndMs67. 3211. 25 1H NVR (400 Mz,

Th 108 bR g108 | %zo“éwse;’é@f 5&7339%% T05%%

5 O 1483, (o {54, 70 B8 i 400 5 (csry, 6s.2

(C3), 61.2 (Cl), 55.6 (C6"), 33.6 (COCHp), 31.3 (C2),

")

29.0-28.5 (m, -CHp-), 24.5 (COCHpCHp), 22.1 (-CHp-),
13.9 (Me). |
<Analysis>

[Example IV]

Example IV-1. Analysis with high performance
liquid chromatography and mass spectrometry

The 3-0-(6-sulfo-a-D-quinovopyranosyl)-1-0-
stearoyl-propane-1, 3-diol sodium salt and 3-0-(6-sulfo-
a-D-quinovopyranosyl)-1-O-stearoyl-glycerol sodium salt
were separated and detected by high performance liquid
chromatography and electrospray mass spectrometry.

The test substance was dissolved in 5%
acetonitrile in 5 mmol/1l ammonium acetate aqueous
solution, diluted with the solvent to an intended
concentration, and then analyzed by high performance

liquid chromatography equipped with CapCellPak C18MG
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51 (t, 2H, J=6.60 Hz, Ha & Hb) , 3.77 (dt, 1H
J=10.2, 6.27 Hz, H3a), 3.54-3.45 (m 2H, H3b & H5'),
3.13 (dt, 1H, J=8.80, 4 . 68 Hz, H3 ' ) , 2 . 99
(dt, 1H, J=9.14, 3.08 Hz, H4'), 2.97-2.91 (m 2H H2
& H6'a), 2.68 (dd, 5 1H, J=13.9, 5.24 Hz, H6'b), 2.27
(t, 2H, J=7.40 Hz, COCH2), 1.86-1.78 (m 2H Ha &
H2b), 1.54-1.47 (m 2H, COCH2CF?), 1.24 (br, 28H,
CH2-), 0.86 (t, 3H, J=6.88 Hz, Me). 13C NMR (100 Mz,

L ; 2.9 G50, .102.8 (4" 10 76.1 (C3'),.

?lf g<g@[p5ng %;22"(%2'0)?* 9%. %‘m('c%‘a)“,”zf%gre(dcfg ((jélgé ido

(m &8 P55 (Booteery 5p. Ly B g ions:
<Anakysi 831uhp EEXRERLE WY & a@@bﬁ,lyhé'fﬁgal¥§£é was

with high performance |[|iquid chromatography and mass

SpeCD[QnﬁQrbeThﬁinute, and elution was conducted over a
3-0- (6-sul fo-(x-D qui novopyranosyl ) -1 -0-

st eapeyliopr opane- hnidudesl ws@di umiSalt rARGncentration
3-0-(6-sulfo- 20 .
a- D- quandvopypdnésgl roli0ssbeanepiogliyeanel wsedi Wdrerence
salt were separated and detected by high perfornmance
| i quFd tbhr eavegrephyibnd ebdwventspray nass _
spectronetry. The test substance was di ssol ved |n'596
acet oni t r The edusedmblest ampsitiammea cetsatde taqUeu s i t25 a
solution, diluted with the solvent to an intended
concBRYKSEi BAJuang SABA mhHPyies Byshi ghepérboergnceand the
I qui raphy equi pped wth CapCel | Pak C18MG
llquagtgg£9g%tg%n ﬁo%e gaspgotal ion c%romatography (TIC),
and the detection mass range was m/z = 100 to 1000.
Figures 1 and 2 show the chromatograms of the test
substance.
The analysis result indicates that, as shown in
Figure 1, the 3-0-(6-sulfo-a~-D-quinovopyranosyl) -1-0-
stearoyl-propane-1,3~-diol sodium salt exhibited a
single peak, while the 3-0-(6-sulfo-oa-D-
quinovopyranosyl)—1—O—stearoyl—glycerol sodium salt
shown in Figure 2 exhibited minor peaks representing a
structural isomer at 6.8 min (peak No. 1) and
7.3 minutes (peak No. 2), which suggests acyl transfer
from the l-position to 2-position in the glycerol
moiety, and major peaks representing a diastereomer
aSQMG C18:0 at 7.6 minutes (peak No. 3) and 7.8 minutes
(peak No. 4).
These results indicate that the 3-0-(6-sulfo-o-D-

quinovopyranosyl)-1-O-stearoyl-propane-1, 3-diol sodium
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52 (columm size; 2.0 x 50 nm manufactured by

Shiseido Co., Ltd.). The separation conditions were

as follows: the colum tenperature was 40C, the flow
rate was 0.2 nml per mnute, and elution was conducted
over a 5 period of 20 mnutes with a |inear
concentration gradient of 50% 70% of acetonitrile
with reference to the above-described solvent. The

el uted test substance was detected with a Sruﬁer 0
Esqui 3 I pn mass_spectr er, and the 10 .
de?e%%?gngggﬁgégﬁg g%sa?O?SPBanoggfbﬁa?SaFgﬁﬁylF?F@FFOH
and ct i ange Lz = 100, tq 1000.
Fgures SEaharOR BREERL O s PaTi el 8F0png ragre
substafgsundhesapal yskg1 syl b-L09h6aLES  LABLY 185 1-0-
shown in 15 Figure 1, the

3- 0- §Besub{ 0= Xy B a1 NO¥QPYHABASY! ) -1-0-

st earoyl - propane-1, 3-di ol sodiumsalt exhibited a

singl e peakamphi! evthe 800ub&isuhf GedsRrement

gui novopyr anosyl )-1-0-stearoyl -glycerol sodium salt

shown in FEi gueecB exhthet eddiiumosapeaksdr epnesent iskg ta of 3-
20 structural isomer at 6.8 mn (peak No. 1) and 7.3

m nuPest{pedkoNe-D2guimbichysaggest s-aegtsteanst@rpropane-
fromthe 1-fosition to 2-position in the glycero

moi et y3-dhdl ndpdrrpeakd iepbeméntfndiatdiastieweorer for
aSQVG C18:0 at 7.6 m nutes (geak No. 3) and 7.8

m nutBsECBEC péBRING2CYredhbEeOE e kit Bhprripeatsichat Co.,

QUi ToVOpY 1 ARbEYIY LA BOLRRr B 2B et of e e L
dissolved. This fact suggests that the substance is
evaluated as “readily soluble” by the criteria
described in the general rules Japanese Pharmacopeia.

These results indicate that aSQAP has very high
solubility. In addition, although not shown herein,
SQAP series according to the present invention other
than the salts of 3-0-(6-sulfo-a-D-quinovopyranosyl)-1-
O—stearoyl—prqpane—l,3—diol also have high solubility.
Such high solubility facilitates dissolution of a
necessary amount of the substance in a small amount of
a solvent. As a result of this, for example, an
injection to be administered to a subject can be
readily prepared. In addition, such high water
solubility is advantageous in preparation of
injections, as well as other various formulations such

as oral agents.
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53 salt according to an aspect of the present
invention has very high purity in conparison with a
known conpound,

3-0-(6-sul fo-(x-D qui novopyranosyl ) -1-0-
stearoyl -gl ycerol sodiumsalt. 5 Exanple |V-2.

Sol ubility measurement 1 g eachggf the sodiumsalt and
cal ciumsalt of 3-

0- (6-sul f o- a- D- qui novopyr anosyl ) - 1- 0- st ear oyl - pr opane-
1, 3-di ol e m_ of distilled water for
injectiong?ﬁggh?gg Sgégg%yt %&Jka Phar maceuti cal Co.,

10 Ltd.). 18Lr angly.shaken ah 236 'J&y RS o the

i mredi ately dissolved. "This fact sudgest
substanegqhsnof¥aluated 8sophe@diilby %%%%%lga @%é&?ﬁing to
criteria 'described in the general rule fapanese

Phar sreopetgentThesechessht saisndixgatigehhat aSQAP has

~very high 15 solubility. In addition, although not

shown her éErampB@AR]seri es according to the present

i nvention other than the salts of '

3- 0- ( 6- suRAdiasbrngutnavapy rdifesy! ekt

O st earoyl - propane-1, 3-di ol al so have high solubility.
Such hi ghTsel abfli pegnpatilliingt es feicss olast ieoramdfneal 2through
necessary anmount of the substance in a small anount of

a sofVBREPAITrang eBarEcofXPRIrdMensr exanpl e, an
injection_to be adninistered to a subject can be

readily pFéﬁQPga? Valadfrfesn esopeRIRiRgh swataaous cell

solubility is vant ageous in preparation of 25
inje%?F%hé?mﬁs?ﬁgrligs ot her various fornulations such

as oral aﬁﬁﬂgﬁ'egéphageal squamous cell carcinoma cells TE-

8 were transplanted into the right femoral region of
KSN nude mice in a ratio of 1 x 109 cells per
individual. Subsequently, the mice were bred for about
14 days to form a tumor mass of about 150 mm3 in each
individual. Thereafter, four mice were assigned to
each of the folléwing groups (1) to (4):

(1) non-administered, unirradiated group (in
Figure 3, indicated with white squares);

(2) non-administered, radiotherapy treated group
(in Figure 3, indicated with white triangles);

(3) aSQAP Cl8:0-administered, unirradiated group
(in Figure 3, indicated with black circles); and

(4) oSQAP Cl8:0-administered, radiotherapy-treated
group (in Figure 3, indicated with black rhombuses).

The drug was administered from Day 1 to Day 5,

2 mg/kg once a day. The subjects were exposed to
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<Phar macol ogi cal test> The pharmacol ogi cal activity of

t he

sul f oqui novosyl acyl propanedi ol conpound

according to the present invention was exam ned. 5
[ Exanpl e V] Radi osensitizing effect test The
radi osensitizing effect was exam ned through
t unor - beari ng nouse experi nent. anples V-I. Human
esophageal squanous cell 10 carcCinoma (No. 1) Hunan
esophageal squanous cell carcinoma cells TE- 8 were

transphagtedn! Bho kg fegvgg:_\,l 5 i%%;%{mi@ssg@s

ude mcein aTrati

SUbSﬁQHE@BE}{ur‘eBe

to

f
forma tunor bgls% flwglg%blt CfSO %ﬁ’(?a aetacah SR Gy

i ndi yhdgal,. 1Tgﬁﬁe@E§eﬁ’ f oyl ?%%%f“%é%&%% Q?%gf%ulated

each of the follow ng groups

non- adebRusher ed, tH@'E%@@bﬁﬁ%QO%rQ%thﬂé WS 3xis x
i ndicated with white squares);

non- adnbpi skesed, or.adi otrher _&l@)éullrt_%ata% HHMB i Bigure 3.
Figure 3, indicated wwth white triangles); (3) aSQAP

C18: 0- adnilni stlér ethe wmioupadi ahed t@i@up vdliund | HER113y
indicated with black circles); and (4) aSQAP _

C18: Onadaipedt éred, thadsobmer apy ehdeatfed he2 S egrtQup HowR ver,
Figure 3, indicated with black rhonbuses). The drug

was A8ATMNRBPBEeRalr 3Ry Dapel inGrBmens, of rmyekd wnee valume in
day. The subjects were exposed to 55

the groups (2) to (4) fell below that in the (1) non-
administered, un-irradiated group. 1In addition,
suppression of the increase of the tumor volume in the
(2) non-administered, radiotherapy-treated group and
(3) oSQAP Cl8:0-administered, un-irradiated group was
at the same level. The increase of the tumor volume
was most suppressed in the (4) aSQMG C18:0-
administered, radiotherapy-treated group in comparison
with other groups.

Example V-2. Human esophageal squamous cell
carcinoma (No. 2)

Experiment was conducted in the same manner as
Example V-1, except that the drug dose administered
from Day 1 to Day 5 was 1 mg/kg once a day, and the
radiation dose was 4 Gy, and the tumor volume was
measured. The results are shown in Figure 4.

Details about the groups are as follows:

(1) non-administered, un-irradiated group {(in

Figure 4, indicated with black rhombuses) ;
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radiation emtted froman X-ray generator (HS-225,
manuf act ured by Shimadzu Co., Ltd.) at a dose of 2 Gy
on Day 1 and Day 4. The tunor vol une was cal cul at ed
according to the calculation fornula: (mnor axis x 5
major axis x O S. The results are shown in Figure 3.
In all the groups, the tunor voégne steadily
increased fromthe start to end of the test. However,
from about Day 10, the increnent of the tunor vol une
in the gr fell below that in the

2 4 1
non 10 adﬁ?ﬁ?é éféa%gﬂs§%?F§8VaF@&lGFgﬁﬁﬁpVﬁtﬁﬁéﬁgp%HFOUP
i he. j .. the.t | in th
R R R o M AR e T P

(3) aSQL\P<@;ﬁagggentmbsbegaﬁlm%ti{e&[e di %@qr%%%et%ﬂdigroup

at the sane |l evel. The increase o é tunor vol une

Wﬂs_ﬂgﬁtFﬁy@Pée@??ﬂn&ﬁcéh@d(éltﬁsghg%gighghbuses);.and
adm ni stered, radi otherapy-treated group 1 n conparison

wi th ot hersgrespsap EIQHDL§dMiZisHB$€H,e%QBQ%Qﬁ@Eapy—treated
squanmous cell carcinoma (No. 2) 20 Experinment was

conductwel {1nthegsaaes ratmes casedExagnl anVrd, sg¥6ept) .
that the drug dose adm nistered fromDay 1 to Day 5

was 1 ng/Rigeonesudtdayndandteheharadiat koh dasegwdsp4, the
Gy, and the tunor volune was neasured. The results

ar e SHewh Vol Whrguiecreaed Detiahl shabbapsthefgtbmps arke

as follows: (1) non-adm ni stered, un-irradiated group

(i n MTET RPN, 19 nEiRe af wo i Yalwhacknr hbabasesps 58) to (4)

was smaller than that in the (1) non-administered, un-
irradiated group. In addition, the increase of the
tumor volume was most strongly suppressed in the (4)
aSQAP Cl8:0-administered, radiotherapy-treated group in
comparison with other groups.

Example V-3. Human colonic adenocarcinoma

human colonic adenocarcinoma cells SW480 were
transplanted into the right femoral region of KSN nude
mice in a ratio of 1 x 106 cells per individual.
Subsequently, the mice were bred for about 14 days to
form a tumor mass of about 150 mm3 in each individual.

Thereafter, four mice were assigned to each of the
three groups (1) to (3):

(1) non-administered, un-irradiated group (in
Figure 5, indicated with white rhombuses) ;

(2) non-administered, radiotherapy-treated group
(in Figure 5, indicated with black squares); and

(3) aSQAP Cl8:0-administered, radiotherapy-treated
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(2) non-adm nistered, radiotherapy-treated group (in
Figure 4, indicated with black squares); (3) aSQAP
C18: 0-adm ni stered, un-irradiated group (in Figure 4,
indicated with white rhonbuses); and 5 (4) aSQAP

C18: 0- adm ni stered, radiotherapy-treated group (in
Figure 4, indicated with white uares). The results
indicate that, in all the groups, the tunor vol une
increased with the |lapse of tinme. The increnent in

o 0. (4) .1 '
Lhe bugmp, YOhURTLLD1 e 9hURs L) Len( ) 28 WS angies
i at S4ngr ARy LOsAddliat. 8 LhGRERRG 9 dBay 5,
tunor vol unme was "nobst strongly suppréssed i'n’the fy

aSQAP dBkQ- 8HRENLSkE ?d’TE%d%QEB%%% ngggaggggg%ggggn

in conmpariSon with other groups. anpl e

col ophgiadeppcanct neAB L rBHMAR &OLARI GeadeRRER GiHRANB 5
cells SWM80 were transplanted intdo the right fenora

regi manofakShireadey BherRabruackati otaf )lax 40608l b 2 gy

per individual. Subsequently, the mce were bred for

aboutnlRagdaysahd R8yférm aheumnmotrasslaheabayt c23CumaBed

in each individual. Thereafter, four mce were

assi gpedrdongath bhet helctfreeogr fopsuld)y toifd)k: (1)

non-adm ni stered, un-irradiated group (in Figure 5,

i ndi @dted*wWrehowhpkesSr KoRbgsesfhe2Bepp)lts are shown in

non- adm ni stered, radiotherapy-treated group (in

Fi guf 89%7€j Adi cated with bl ack squares); and (3) aSQAP
: 0- Lhi stere radi ot her apy-treated 57

C18:0 adn&Rg resu?ts %ndgcate-%%at, in all the groups, the
tumor volume increased with the lapse of time.
However, the increase of the tumor volume in the (1)
non-administered, un-irradiated group and (2) non-
administered, radiotherapy-treated group was alike, but
the increase of the tumor volume in the (3) aSQAP
Cl8:0-administered, radiotherapy-treated group was
suppressed from the initial stage of the experiment,
and the increase of the tumor volume was markedly
suppressed in general.

The following Examples V-4, 5, 6, and Examples VI
to VIII used an SQAP compound which had been calcium
salt-substituted through ion exchange treatment.

Example V-4. Human colonic adenocarcinoma

Human colonic adenocarcinoma cells SW480 were
transplanted into the right femoral region of KSN nude

mice in a ratio of 2 x 106 cells per individual.

After a tumor mass of about 50 mm3 was formed in each
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group (in Figure 5, indicated with black triangles).
The drug was adm nistered fromDay 1 to Day 5, 2
ng/ kg once a day. The subjects were exposed to
radiation emtted froman X-ray generator (HS-225, 5
manuf actured by Shimadzu Co., Ltd.) at a dose of 2 Gy
on Day 1 and Day 4. The tunor vg}une was cal cul at ed
according to the calculation fornmula: .(mnor axis X
major axis x O S. The results are shown in Figure S

10 Tbﬁd{?fgléf |Pg|cate thﬁ%%ﬁegsabggegf rougg of the four

unor vol ufe T hcr eased he (1)
Fbme h ncr e of the tunor volune in t e
%§%$%%s?eregé ﬁﬁ?rrradrated group and (2) non-

adm ni stered, neadseﬁmﬁaeexrsaeahﬁd LLQUR YRS glrlgég

but 15 the I ncrease of the tufmor volunme In

aSQAPL g AS: ©; aﬂxﬁraﬂtéteaeﬂltﬁagr%Eeeﬁpxlééfat ed group
was suppressed fromthe initial stage of

experi ment2) ascfA-hkbBRihneteasa, OEaHh@théEﬁbyvﬁkéﬁﬁeﬂa§roup
mar kedly suppressed in general. 20 The foll ow ng

ExanplesFMdre 56, 6indndatxanpies Mackosyhbkeysed an

SQAP conpound -whi ch had been cal cium salt-substituted

t hrough i 68) ex8BARgElBr BataenhisExanpl eu-4rrHdianed group
col oni ¢ adenocarci nonma Hunman col oni ¢ adenocar ci noma
ceIIsi@wﬂ%@um%r@rZSD@i@ﬁs@@awteU ¥hivetheianghes); and

f enor al re ion of KSN n mce inaratio of 2 x 106
cell's per (fhd#9RdBaf18: Qf?@WlalﬁEﬁﬁ?dnasédethBGQPYSGIGated

8 d_in each 5
¥9§ug°{f§ Figure o, gndicated with white squares).

The drug was administered from the tail vein from
Day 1 to Day 5, 1 mg/kg once a day. The subjects were
exposed to radiation emitted from an X-ray generator
(HS-225, manufactured by Shimadzu Co., Ltd.) at a dose
of 2 Gy on Day 1 and Day 4.

The results are shown in Figure 6, indicating that
the tumor volume increased with time in all the groups.
However, the increase of the tumor volume was most
suppressed in the (4) aSQAP Cl8:0-administered,
radiotherapy-treated gfoup in comparison with other
groups.

Example V-5. Human esophageal squamous cell

' carcinoma

Human esophageal squamous cell carcinoma cells TE-
8 were transplanted into the right femoral region of
KSN nude mice in a ratio of 1 x 109 cells per

individual. After a tumor mass of about 50 mm3 was
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i ndividual,. four mce were assigned to each of the
four groups (1) to (4) : (1) non-adm ni stered,
un-irradiated group (in Figure 6, indicated with
black circles); 5 (2) non-adm ni stered,
radi ot herapy-treated group (in Figure 6, indicated
Wi th black squares); (3) aSQAP £18: 0-adm ni stered,
un-irradiated group (in Figure 6, indicated with
white triangles); and (4) aSQAP C18: 0- admi ni st ered,
radi - e 10. group (in_Figure 6, indicate
J‘.OCG éc{flpi/n égéﬁ gnq.%\zl%ugf, %our mg.ﬁieseﬂgrrgdafSF&ﬁ{le% to

W th Ite squares). rug’ was admi

the g8 yeipmdrem Yodot0 PRy R, ng/ kg once a
day. The subjects %éf% o%&poé%@ Fg #é&ration emtted

froman X¢1ayng8ngHAL AL st & HSu229, -mRnufactued Ly, (i
Shi madzu Co., Ltd.) at a dose 15 of 2 Gy on y f an

Day Higufe TesuhdscaredShovA bhaEkgvhemBuskRyi;cating
that the tunor volune increased with tine in all the

groups. toWwewenratihénibpceease @hdlibe helaply -¢tekued\as oup
nost suppressed in the (4) aSQAP C18: 0-adm ni stered,

20 radi Eherapy? i reatedagedupith boapar csenlwsth ot her

groups. Exanple V-5. Human esophageal squanous cel

car ci nomal HunahQaEophaglakdmdnastesece! uncdrciandmied group

cells TE- 25 8 were transplanted into the right

fenofdt Fedjioh of ikGhCaterd wiek whiker sriienofies) x 206

cells per 4individual._After.a,tum)r mass of about 50

mB8 was 5@ ) aSQAP Cl0:0-administered, radiotherapy-treated
group (in Figure 7, indicated with white squares).

The drug was administered intraperitoneally from
Day 1 to Day 5, 1 mg/kg once a day. The subjects were
exposed to radiation emitted from an X-ray generator
(HS-225, manufactured by Shimadzu Co., Ltd.) at a dose
of 4 Gy on Day 1 and Day 4.

The results are shown in Figure 7, indicating that
the tumor volume increased with time in all the groups.
However, the increase of the tumor volume was most
suppressed in the (4) aSQAP Cl0:0-administered,
radiotherapy-treated group in comparison with other
groups.

Example V-6. Human esophageal squamous cell
carcinoma

Human esophageal squamous cell carcinoma cells TE-
8 were transplanted into the right femoral region of

KSN nude mice in a ratio of 1 x 1090 cells per

individual. After a tumor mass of about 50 mm3 was



10

15

20

25

formed in each individual, four mce were assigned to
each of the four groups (1) to (4): (1)

non- adm ni stered, un-irradiated group (in Figure 7,

i ndi cated with bl ack rhombuses); 5 (2)

non- adm ni stered, radiotherapy-treated group (in
Figure 7, indicated with black ghrcles); (3) aSQAP
C10: 0O-adm ni stered, un-irradiated group (in Figure 7,
indicated with white triangles); and (4) aSQAP

] ted 10 i
cro Fepgmunial Sced hat ol 2PV oBed (A0 GuuRaln oo
adm@ééﬁesgdtggt Eape r5£8g§§" y,framDay 1 to Day 5, 1

ng/ kg once a e“subj ects were exposed to

di d
radi ationem ttg aEﬁQHﬂ@Be%eﬁayu%QQQ&%Hﬁ ossér%é

nanufactured by Shi madzu Co. .) at a

Y OM1§@ye18ﬁnﬂnga&aﬂedTh§tﬁe§QEE§ dhemphewa) i.n F|gure
7, indicating that the tumor volune |ncreased with

time in akp) thengédmp31sté@%@VEEadh%th&ﬁg@a%%eﬁEebh%roup
tunor vol ume was nost suppressed in the (4) aSQAP

C10: OkradiigusteBedin@catdiowhenapyatkeatied rgsoup in
conpari son with other groups. Exanple V-6. Human

-esophageal3$qqéﬁﬁascéékD-adad@ﬁﬁmmaeHununiesaﬂhage@lgroup

squanpous _cell carcinoma cells TE- 25 8 were
transphahi@drenBo indicrghd Wénbrahitegsanaoks)KShnd

nude mce in a ratio of 1 x 106 cells per individual.

After a tbfor®iBa8 678aPoaemsnisverRss Gediotherapy-treated

group (in Figure 8, indicated with white circles).

The drug was administered intraperitoneally from
Day 1 to Day 5, 1 mg/kg once a day. The subjects were
exposed to radiation emitted from an X-ray generator
(HS-225, manufactured by Shimadzu Co., Ltd.) at a dose
of 4 Gy on Day 1 and Day 4.

| The results are shown in Figure 8, indicating that

the tumor volume increased with time in all the groups.
However, the increase of the tumor volume was most
suppressed in the (4) oSQAP Cl8:0-administered,
radiotherapy-treated group in comparison with other
groups.

[Example VI]

Antineoplastic effect test

Human colonic adenocarcinoma cells SW480 were
transplanted into the right femoral region of KSN nude
mice in a ratio of 2 x 109 cells per individual. After

a tumor mass of about 50 mm3 was formed in each
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formed in each individual, four mce were assigned to
each of the four groups (1) to (4): (1)

non- adm ni stered, un-irradiated group (in Figure 8,

i ndi cated with bl ack rhombuses); 5 (2)

non- adm ni stered, radiotherapy-treated group (in
Figure 8, indicated with black gguares); (3) aSQAP
C18: 0-admi ni stered, unirradi ated group (in Figure 8,
indicated with white squares); and (4) aSQAP

, Loth t t 10 [
Fi gur & B0 HARL Cat B7 WE ROWAEEE. BPPURREN. CPha=Urug fadde tvo
d t Iy f Day 1 to Day 5, 1
ﬁgmkgk?)%%éeﬁlégé*‘@?ﬁ?SSBJethZ were exposed to

radi ation @V‘BBﬁdaBﬁgﬂhg@e¥eﬁay€QE@g %Egrgégzﬁdiégtﬁd with

manuf act ured by Shimadzu Co

Gy ophbDay dqaadeBpy 4ngThe results are shown in Figure
8, indicating that the tunor volune increased wth

time in alR)thsogpoups. 0-Hemevektetrbe i(Aer eaggef o he

t unor volune was nost suppressed in the (4) aSQAP

Cl18: Drddoanedt eied, b28ckadyothesapy-treated group in
conparison with ot her groups. [Exanmple VI]

Ant i neopl dsei dreff wet tdstinHsmemedoliohiraperitoneally from
adenocarci nona cells SWM80 were 25 transplanted into

the Peyght fendBral 1fegfBnmef kESNnAEde daice in a ratio

of 2 x 106 cells per individual. After a tunor nass

of about 5Benh8SHAESt BERedNPHNed8hFégure 9, indicating that

the increase of the tumor volume was markedly
suppressed in the aSQAP Cl8:0-administered group in
comparison with the non-administered group.

[Example VITI]

Tube formation inhibition test using vascular
endothelial cell-fibrocyte cocultivation system

Using an angiogenesis kit (KZ-1000) manufactured
by Kurabo Industries Ltd., which is a cocultivation
system for human vascular endothelial cells and human
fibrocytes, the effects of aSQAP C10:0, aSQAP C14:0,
aSQAP C18:0, aSQAP C22:0, PBSQAP C18:0, and RSQAP C18:1'
on tube formation were examined. Cultivation for tube
formation using the kit was conducted according to the
manufacturer’s instruction manual.

Using a medium containing a final concentration of
10 ng/ml of VEGF-A and being designed specifically for
angiogenesis, the respective SQAP compounds were

prepared to have intended concentrations. On Day 1 of
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i ndi vidual, four mce were assigned to each of the two
groups (1) and (2) : (1) non-admnistered (in Figure
9, indicated with white squares); and 5 (2) aSQAP
Cl18: 0-adm nistered (in Figure 9, indicated with black
squares). The drug was admi nistered intraperitoneally
from Day 1 to Day 14, 20 ny/kg gonce a day. The
results are shown in Figure 9, |nd|cat|ng that 10 the
i ncrease of the tunor vol unme was narkedly suppr essed

IntLE§ agnp gé%tgva qb%asésgggaquUp |§aﬂlqgg%§%g%1ng

e non-adm ni St eére

for I'Tg A@anHEbpkih:ﬁ Er o%%te l.JL'%I ggc\éa%%uconcen%r&%loﬂgl ﬁéld

endot ellal cyte cocultivation syst

an aDES@Q‘?H@?b%l%t c(ah%%r%%%e@@na“d@%h%;%d tl?bé Ié%rl%?%atlon

I ndustries cocul tivation Syste

hUﬁHByM@éﬁH'arTﬁadQEBQEhélw%%%l%uQQQVg%%%nfor 80 m&nutes,
fibrocytes, the effects of aSQAP C10: 0, aSQAP

20 aSAPiCt8ufatalQaRt622: By 63S@BBaCt860,. and ReQARer, on

Cl18:1 on tube fornation were exam ned. Cultivation

for Dbabed, fdr mahdonoOusifngheheukici veas ceonduet eddia were
according to the. manufacturer's instruction nmanual.

Usi ngealaedilumitbnteaivdiyngraphiredl spendet madiian cohta2bing
10 ng/ M of VEGF A and bei ng desi gned specifically for

angi ogeResrsDMERe rébpereiie 8GAP compuendsonwdrg 11 of the

prepared to have intended concentrations. On Day 1 of
62 cultivation, fixed with 70% ethanol, and the formed

tubes were stained with anti-human CD31 antibody. The
stained figures were photographed under an optical
microscope, and the quantity of tube formation was
calculated by the image analysis. The angiogenesis
index was calculated according to the manufacturer’s
instruction manual.

The results are shown in Figure 10. in comparison
with the control group not treated with the SQAP
compound and/or radiation therapy, the groups subjected
to radiation alone (2 Gy) and/or the SQAP compounds
exhibited lower angiogenesis indexes. 1In Figure 10,
“RT” is an abbreviation of radiation therapy. Further,
those treated with the SQAP compounds exhibited lower
indexes than the group treated with 2 Gy radiation
alone. When combined with 2 Gy radiatibn, aSQAP C10:0
at final concentrations of 5, 10, and 20 uM, oSQAP
Cl4:0 at final concentratiohs of 5, 10, and 20 uM,

aSQAP C18:0 at final concentrations of 5, 10, and
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~the cell cultivation, special nedia each containing

SQAP conpounds at the respective concentrations and
DMSO (negative control) were added to the cultivation
systens. The systens were cultivated for 30 mnutes, 5
and irradiated wwth 2 Gy of cobalt 60. Thereafter, on
Day 4, 7, and 10 of the cultivatkon, the nedia were
replaced with newly prepared special nedia containing
SQAP or DVSO. The nedia were renoved on Day 11 of the

cul a0 shsedout bhag0g pLhangl . and the, Lorued 10,

t ubes re stained wWth an uman

st ai ggd ébgﬂﬁesaﬂ@rBSBH?tégéaghgg ggqgﬁ @n QE£ klons of 5

m croscope, and the quantity of tu or mat

cal cghat ed Ay, t B4l pBOEPanaBY S §¢ %Qﬁa?ngbﬁggﬂﬁ§5§;ons of 5

i ndex was cal cul at ed according to the manufacture

15 i asdructjuani Apnbated ThEpECEELha +abE %Hoﬁncbﬂcghgyé%lon—
10. In conparison wth the control group not treated

Wi t hdébenSEAP maaapeund and/ or radiation. therapy, the
groups subjected to radiation alone (2 Gy) and/or the

SQAP compobrdmp2@ &fhithi ted | ower angi ogenesi s

i ndexes. In Figure 10, "RT" is an abbreviation of

radi ati onTeKecapy. tBatther, those treated with the

SQAP conpounds exhi bited Iomer i ndexes than the group
treated wWihizleyArgdi 4e86n al one. \When conbined with

2 Q& radlatlon aSQAP Cl10: 0 25 at final concentrations

of 5, 10, aﬁavﬁés@lmH§€ﬁP0nC§§SGYatAﬂﬁﬁaﬁeSt was . conducted

concentrati and 20 M aSQAP C18:0 at
finaTS%%%c%%5$5t£6gs of 5, 10, and 63

Five strains composed of two strains of Salmonella
typhimurium, which are base pair substitution mutants,
and one strain of Escherichia coli, and two strains of
Salmonella typhimurium, which are frameshift.mutants
were used as indicator bacterial strains. These
strains were precultivated in the presence of aSQAP
Cl18:0, and transferred to agar plates and cultivated
thereon for 48 hours, and then the number of revertant
colonies on the plate was counted. The amounts of
aSQAP C18:0 added to the respective plates were 2 ug,
7 ng, 21 pg, 62 pg, 185 pg, 556 pg, 1667 pg, and
5000 pg. Regardless of the presence or absence of S9
mix added during the precultivation (wherein S9 mix is
a solution prepared by adding cofactor-1 to a
supernatant fraction of a liver homogenate prepared
from the liver of a male rat pretreated with

phenobarbital and 5,6-benzoflavone), for all the
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20 M aSQAP C22:0 at final concentrations of 5, 10,
and 20 M and (aSQAP C18:0 at final concentrations of
5 and 10 M and PSQAP C18:1 at final concentrations
of 5 and 10 Minhibited tube formation in a
concentration- 5 dependent nmanner. [Exanple VIII]
Toxicity test VIII-I. Anmes tes%4A reverse mutation
assay (Anmes test) was conducted 10 using aSQAP C18: 0.
Fi ve strains conposed of two strains of Salnonella t
typhi I ich are base pair substitution nutants,
and %Eggék{?ai %Sf jrues P?hir%"c%ltia,ntaﬁ&’lﬁﬂ;}esgt (CHich ¢
Sal hi [ ich are frameshift tants
15 m"gﬁg%gggy-gg?g & o\régggcdt Tt a0<Tr FditHs O THERe Substance

strakas wenguRteauLL! ¥ahedsla the presence of aSp
Cl18: 0, and transferred to agar plates and cultivated

thereon fqrr482honnsroand1then ddg number of revertant
col onies on the plate was counted. The anounts of 20

aSQAP Cl8Micadded1tast hestespectdorRuRitleS We-8 2 R avenous
7 pg, 21 pg, 62 g, 185 pg, 556 g, 1667 pg, and 5000

pg. &egandbesatobnt heipyesarcesonrabsenoe cafl c$%m Max ¢ .

added during the precultivation (wherein S9 mx is a

sol uti on pi®pamedebgDadditng weafactserigheldota 2ach of the six
supernatant fraction of a liver honpbgenate prepared
from¥¥AEPEi v&) 6P &6hmle rat pretreated with

phenobarbital and 5, 6-benzofl avone), for all the 64
(1) non-administered group;

(2) 25 mg/kg aSQAP C18:0-administered group;

(3) 50 mg/kg aSQAP Cl8:0-administered group;

(4) 100 mg/kg aSQAP Cl8:0-administered group;

(5) 200 mg/kg aSQAP Cl8:0-administered group; and

(6) positive control group (2 mg/kg mitomycin C-
administered group) .

The test solutions for (1) to (5) contained a
normal saline solution containing 10% CREMOPHOR EL as
the solvents, and the above-described doses were
administered to the rats twice in total for two
consecutive days. To the positive control group, the
above-described dose was administered once.

About 24 hours after the administration, bone
marrow smears were prepared. Two thousands of imméture
erythrocytes were counted for each individual, and the
incidence of immature erythrocytes haviﬁg a
micronucleus was calculated. As the index of marrow

proliferation suppression, the proportion of immature
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strains, the nunber of revertant colonies did not

i ncrease. Fromthe fact, nutagenicity of the substance
was eval uated as negative. VIII-2. Mcronucleus test 5
M cronucl eus test was conducted by rat intravenous
adm ni stration using the aSQAP C18:0 calciumsalt.
Five male SD rats were assigned6 o each of the six
groups (1) to (6): (1) non-adm nistered group; 10 (2)
25 ny/ kg aSQAP C18: 0-adm ni stered group; (3) 50 ny/kg

S . 0-adni ni d . o(4) 1 / kg aSQAP

%g%’% B 2P er csh PRt g?%B@n%FﬁS%”@%&f%ff% |
* 0= ered. graup:.;and _ ( rol. .

Cl, gt e 8,0 U 005 LBV BOELLLUS SO o

The 1ﬁ§£e§9éukhgn§oﬁga ﬁﬁ)thg Qﬁ%i%%ﬂh%k@gﬁmgg %&gﬁ%i in

sal ine solution containing 10% CRE

sol venésteafdstibetahereadrsarl sPed 0888 uWehi® comparison
adm nistered to the rats twice in tofal Tor two 58

consetthi veedays-adeihhetpesht yeupont 18l agk@¥Ront N o
above-descri bed dose was adm ni stered once. About 24
hour snaf tence heaadfibnhdt vat tas, mhoRew BRHNOW-SERALS
were prepared. Two thousands of immature erythrocytes
wer eSeppheedlPor irathei hesvi dubbfaand-abmin25tered group.
i nci dence of immture erythrocytes having a
i cr pROE| BlgsSabaehf eurhtedubAsanhe wadexvefl umiedows
prolifgration supﬁression, the proportion of immature
65 1naucing no chromosomal aberration in bone marrow
cells.
VIII-3. Single dose toxicity test
Using aSQAP C18:0, acute toxicity test was
conducted on rats. Five female and five male SD rats
of 5 to 6 weeks old were assigned to each of the groups
(1) to (7):
(1) non-administered group;
(2) 25 mg/kg aSQAP Cl8:0-administered group;
(3) 50 mg/kg aSQAP Cl8:0-administered group;
(4) 100 mg/kg aSQAP Cl8:0-administered group;
(5) 200 mg/kg aSQAP Cl8:0-administered group;
(6) 400 mg/kg aSQAP Cl8:0-administered group; and
(7) 800 mg/kg aSQAP Cl8:0-administered group.
The test solution for (1) and (4) to (7) contained
a normal saline solution containing 10% CREMOPHOR EL,
(2) contained a normal saline solution containing 2.5%

CREMOPHOR EL, and (3) contained a normal saline

solution containing 5% CREMOPHOR EL as the solvents.
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erythrocytes contained in 1000 erythrocytes was
cal cul ated. The result indicates that no significant
increase was found in the incidence of mcronuclei in
the test substance-adm ni stered group in conparison 5
wi th the non-adm nistered group. In addition, no

i nfluence was found on the marrgw proliferation
suppression in the test substance-adm ni stered group.
Fromthese facts, the substance was eval uated as

i nduci ng ?fl %@r %ré%%o% u%q%rnrsaweq‘% Iatndggzg‘xr}%strr?{ger L é’ the rat

cells. ingl e ose toxicity

Cl8: Qa1§0§5§ntoéhﬁ'E%et%ﬁanﬁ@%l %9%%%0%%qeo Hggf%ed [fgr two

Five female and five male SD rats weeks

Wered§§§|QH@QuHQnétheOHa%Qeogr%H&ﬁnl%ﬁr%%hoko (s -

(1) nonh-adm ni stered group; (2) 25 ng/ kg aS

C18: Onaduiabsteneddgnouing (B 2QsHULkG idd %nd the lethal
C18: 0-adm ni stered group; (4) 100 ng/ kg aSQAP :
C18: @eadnwabsteredagedupo 2@ (3hh2Q0 thehk@oaS@AR kg.

C18: 0-adm ni stered group; (6) 400 ng/ kg aSQAP

Cl18: 0- adnPhahstrebed edrigsp ananthodif)i cBAA omy/ kprdIQB/e readily
C18: 0- admi ni stered group. The test solution for (1)

and ¢@ylerat ey bwntapsedskaldedmah slei metsol Bibcomdingly,
contai ning 10% CREMOPHOR EL, 25 (2) contained a

nor naF &l eHédsBrutha ébﬁtﬁﬁﬁﬁﬁ@tzla%ﬁ@REmeH@RlEE broader

and contai ned a normal saline solution containing
506 CRENEPRORS Elohs L6 T8 GenEse ggocific deralls and

representative embodiments shown and described herein.
Accordingly, various modifications may be made without
departing from the spirit or scope of the general
inventive concept as defined by the appended claims and
their equivalents.

The compound of the present invention is a novel
substance, and, as described above, has remarkable
radiosensitizing effect and antineoplastic effect. The
compound of the present invention is obtainable at high
purity by a simple synthesis method. Further, the
compound of the present invention is structurally
stable, and highly soluble in water. Accordingly, the
compound is advantageous in its manufacture and
formulation when used as a drug, and is also
advantageous in the use after storage as a compound and
a drug. In addition, the compound features low
toxicity. Accordingly, the compound is very

advantageous as a drug to be administered to human and



These test solutions were adm nistered via the rat
tail vein, and the clinical signs were observed for
two days including the date of adm nistration. No

i ndi vidual died during the test period, and the |etha
5 dose was estimated to be higher than 800 ng/kg.

O her benefits and nndification%7mould be readily
understood by those skilled in the art. Accordingly,
it is evident that the present invention inits

br oa a t .is not limted to the specific details
and %g%reerp?aglg(g‘lr?tlgt VE e RbodISTentS” sHBWh pfrfdlotfg'scri bed
herein.. Aggordi , I QuUS di fications be
nmade wi t houtCe ee[)%rr%ltl nl\gﬁ%lterngé% el%p%i%qczedg:b%(r%%eecjﬁl

the gepet@hatikventivg Ganc %mor@% igfﬁ Iséﬁ%g‘}é/ﬁq;aq% Technology

appended clains and their equ

conpeude ickd b RHRSeNhL iskwantd | inpyel
subs?ance, anE? as describggn§E23§#§ﬁggﬁggmﬁﬁéﬁﬁﬁf' Sports,
radi sgeersicl zindg TefdheetlogRd antineopl astic effect. The
conpound of the present invention is obtainable at
high purity by a sinple synthesis nethod. Further,
the 20 conpound of the present invention is
structurally stable, and highly soluble in water.
Accordingly, the conpound is advantageous in its
manuf acture and fornul ati on when used as a drug, and
is also advantageous in the use after storage as a
conmpound and 25 a drug. In addition, the conpound
features low toxicity. Accordingly, the conmpound is
very advantageous as a drug to be adnministered to
human and 67
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other animals over a short or long period. The present
invention is funded by Special Coordination Funds for
Pronoti ng Sci ence and Technol ogy provided by the

M nistry of Education, Culture, Sports, 5 Science and
Technology. 68 CL Al MS 1. A sulfoqui novosyl acyl
propanedi ol conmpound represent ? by the genera
formula (1): [Chem cal Fornul a 5 SBMs s HHH
HOl-- G CGCGCGOR (I) HHHHOOH wherein RL is an

acyl residue of a fatty aC| presents a

hydr ogen ion or a netal |on &f%g%éyhééeutically
accept abl g salt g ug including as an
active |ngred|Aent llgt% I east %821 L@ éjct &?nfer ]t% mpound
gr OURep@RSEREEAILYT thhe ge%' aquo%\(ﬁéw %‘iy

propanedi ol conpound according to claim1 represented
by thengeneeal rFbengukai(l) and pharmaceutically
acceptabl e salts thereof. 15 3. The drug according to
claim2, which is a radiosensitizer. 4. The drug

according to clSfisM 2, which is an antineoplastic
agent .

Q HHA
HO: 0-C—C—C—OR; (1)
. HHH
HO OH

wherein Ry 1s an acyl residue of a fatty acid, and M
represents a hydrogen ion or a metal ion
or pharmaceutically acceptable salts thereof.

2. A drug including as an active ingredient at
least one selected from the group consisting of the
sulfoquinovosylacyl propanediol compound according to
claim 1 represented by the general formula (I) and
pharmaceutically acceptable salts thereof.

3. The drug according to claim 2, which is a
radiosensitizer. |

4. The drug according to claim 2, which is an

antineoplastic agent.



