
1 DESCRIPTION NOVEL SULFONATED SUGAR COMPOUND AND USE THEREOF AS MEDICINE
Technical Field       The present invention relates to a novel sulfonated sugar compound and a drug
containing the same. 10Background Art        At present, in Japan, malignant tumor, cardiac disease,
and cerebrovascuiar disease are responsible for about 60 percent of cause of death. Among them,
malignant rumors 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 (W) of a patient has been emphasized, and much
attention is 20being 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 aoolicable radiosensitizers (for example, see Radiobiology f-r the Radiologist (Fourth
Edition), Eric Hall et al, J. B. Lippincott Company  ("Houshasennkainotameno Hoshasenselbutsugaku",
translated by Muneyasu Orano, Shinoharashinsha. Inc.). Examples of known halogenated pyrimidines
include 5- iododeoxyuridine. Examples of known hypoxic cell 5sensitizers include mison:dazole.
However, these known radiosensitizers are scarcely in actual use, because they produce side effects
such as gastrointestinal disorders, peripheral neurotoxicity, and involve other outstanding problems.
10On the other hand, in order to provide novel radjosens1tizers, radiosensitizers composed of
sulfopyranosylacyiglyceroi or salts thereof are appired for a patent (Jpn, Pat. Appin. KOK-Ai
Publication No. 2004-374445).However, in 15sulfopyranosylacylglyoerol, 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. Pa:. Appin. KOKAI
Publication 20No. 2004-374445, in which the terminal double bond of an ally' group is dihydroxylated
to form a glycerol skeleton. Therefore, R/S diastereomers are generated at a ratio of about 1:1. In
order to solve the problem, respective diastereomers can be indeoendently 25synthesized, but such
process requires bonding of a glycerol compound having a definite stereostructurc to a sugar
compound during synthesis, which results  further problems, the complication of the synthesis process
and an enormous increase of the cost.       in addition, a sulfopyranosylacylglycerol compound
generates an R/S diastereomer at the 2-position of the glycerol moiety, as well as several percents of
a structural isomer (2-acyl isomer) wherein the acy_ group at the 1-position of glycerol has been
transferred to the 2-position between and/or within the moleculesThese 2-acyl isomers are generated
during 10synthesis and storage in a solution. Therefore, even if the respective diastereomers are
independently prepared, it is very difficult to provide a high purity sulfopyranosylacylglycerol
compound.       Although a sulfooyranosylacyiclycerol compound exhibits a noticeable
radiosensitization effect, its development as a drug will entail very difficult situations due to problem- w
th synthesis and physical properties. Disclosure of Invention 20The present invention was achieved in
view of the above problems. An object of the present invention is to provide a practicable novel
sulfonaied sugar compound and a drug including the same, and specifically to provide a practicable
novel salfonated 25sugar compound obtainable at high purity by a simple 



synthesis method, and. a drug including nne same. As a result of dedicated research by the  4
inventors, means for solving the above problems was found. More specifically;         (1) a
suifoguinovosylacyl propanediol compound represented by the general formula (I): [Chemical. Formula
2]     H H H 0-C-C-C-ORi H H H        wherein RI is an acyl residue of a fatty acid, and M represents a
hydrogen Of a metal ion 10or pharmaceutically acceptable salts thereof;        (2) a drug including as an
active ingredient at least one selected from the group consisting of the sglfoguinovosylacyl oropanediol
compound according to LA represented by the general formula (I) and pharmaceutically acceptable
salts thereof; and (13: the drug according to (2), which is a -diesensitiLer.       The present invention
pro des a practicable novel sul fonated sugar compound and a drug including the 20same.
Soecifioally, 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 inventionbe  described in the following description, and will he partially defined
by the description or an embodiment of the present invention. A benefit of the present invention will be
understood and achieved through 5drawings and below-described combinations. Brief Descrintion of
Drawings        Figure 1 is a chromatogram showing the result of analysis of aSQAP C18:0.
Figure 2 is a chromatogram showing the result of 10analysis 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 ; rest substance on the increase of tumor volume.       Figure 5 is a graph
showing the effect of a test substance on tue increaserumor 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 20substance 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.  Best Mode for Carry g Out the Invention        According to an
aspect of the present invention, the sulfoguinovosylacyl propanediol compound expressed by the
formula (I) and pharmaceutically acceptable salts thereof are provided; 



[Chemical Formula 31 H H H HOlii0-6-6-6-OR,, , 11i ..-H H H HO OH wherein R1 is an acyl residue of
a fatty acid, 10and 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 15the acyl residue of a fatty acid according
to the present invention may be a linear or branched, saturated or unsaturated fatty acid.       The
guinovose ring contained in the suifoduinovosylacyl propanediol compound according to 20the present
invention may exist in a boat form, a chair form, or a mixed fcrfr, but typically exists in a chair form
because it is usually stable. The steno configuration of the proparxedlol site in the guinocse ring may
be an a anomer, a p anomer, or a mixture  thereof The sulfoquinovosylacyl propanediol compound
according to the present invention may be hereinafter referred to as "SQ.AP" or "5.7f).AP
compound".In a term 



"aSOAP Cm:n",represents an a anomer, and "Cm:n" represents that the number of carbon atoms
contained in the Ri group of SQAP is "m", and the number of double bond(s) is "n", wherein "m" is an
integer of 1 or more, andis an integer of 0 or more. Accordingly, for 1. 0example, "aSf)AP 018:0"
represents an a anomer of sulfoduinovesylacyl propanediol wherein the number of carbon atoms
contained in the acyl residuethe fatty acid is 18, and the number of double bond is O. The method for
preparing the sulfocuinovosylacyl 15propanediol compound according to the present invention may be,
but not limited to, the following method. Since the sulfguinovosylacyl prophnediol compound according
to the present invention will not generate new asymmetric carbon during the synthesis process, the
20compound 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 benzyi group, "Ts"
represents a tosyl group, "SAc" represents an acetylthic group, and "M" represents
8 hydrogen ion or a metal ion. [Chemical Formula 41 OH(1) 0(2) 99 Ph HOm.)OHA-2oikt, 



?SAc(7) \ /0 \G0   BnOti\ A Bna O----...,_"ocrt, n   i\p)10..9"....----,OH --HWbi, r  Bn0 -0En       A) A-1.
ally] alcohol, tnifluoromethanesuiionio acid, 80C, 48 hours; A-2. benzaldehyde dimeinP-
toluenesuitonic acid mononydrate, aceronitrile, 4000, 4 hours; 108) bunzyi bromide, sodium hydroxide,
14,N- dimethylformamide, roon iempoLatare, 24 hours; C) lithium hydride aluminum, aluminum
chloride,  9  dichlorometnane, diethyl ether, heating under reflux, 4 hours; 



D) o-toluenesulionyl chloride, 4- dimethylaminopyridine, pyridine, room temperature;        E)
9-borabicyclononane, tetrahydronuran room temperature, 10 hours; water, sodium hydroxide,
hydrogen peroxide water, room temperature, 12 hours;       E) potassium thAoacetate,
N,N-dLmethylformamide, 90C, 3 hours;        G) fatty acid derivative, pyridine, dichloromethane, room
temperature, 2 hours;        H) Oxon, acetic acid, potassium acetate, room nemperature, 48 hours; and
I) palladium activated carbon, hydrogen gas, ethanol, dichioromethane, room, temperature, 48 hours.
Alternatively., after the compound (7) is prepared      the route including the steps A to F, the intended
compound (10) may he obtained via the following steps: [Formula 11 SAc(7) ,10 YIP Bn0H. Bn0bBn
/3031M(10)           J) Oxon, acetic acid, Potassium acetate, room temperature, 48 hours;        K)
palladium activated carbon, hydrogen gas, methanol, dichroromethane, room temperature, 16 hours;
and IFA fatty acid, 1-ethy1-3-(3- 



5dimetnylaminoprooyi)carbodiimide hydrochloride, 4-    .ehhylaminopyridine, N, N-dimethylformamide,
from 0(C to room temperature, 18 hours.       The method for preparing the sulfoouinovosylacyl
propanediol compound according to the present invention 10is 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-methoxvphenyl group, "FMB" represents a omethoxybenzyi group, "Ts" represents a
hosyl group, 15"SAc" represents an acehylthio group, and "M" represents a hydrogen ion or a metal
ion.  (Chemical Formula 5]    (5) MP  oiuK PMBOiKwPMBOilh PMBcI bPMB BO3M01j  0K' 



PMBOn-OC=L HOI4- PMBC bPMB         A') acetic anhydride, sodium acetate, heating and boiling;
3') hydropromic acid-acetic acid solo] ion, dichiromethane, room temperature, 6 hours; C') ally' alcohol,
cyanide mercury, dichloromet ane, room temperacure, 16 hours; D') sodium meLhoxige, inethanol,
room  12 temperature, 4 hours;       D'-9. p-anisaidehyde dimerhyl acetal, ptoluenesulfonic acid
monohydrate, acetonitrile, 40(C, 16 hours;       E') p-methoxybenzyi chloride, sodium hydroxide,
N,N-dimethylformamide, room temperature, 16 hours;       F') lithium hydride aluminum, aluminum
chloride, dichloromethhne, diethyl ether, 0(0, 1 hour;       G') p-toluenesulfonyl chloride, 4-
10dimethylaminopyridine, pyridine, room temperature, 16 hours;       H') 9-borabicyclo nonahe,
te7rahydrofuTan, room temperature, 16 hours; water, sodium hydroxide, hydrogen peroxide water,
room temperature, 4 hours; 151') sodium sulfite, ethanol, water, heating under 



reflux, 72 hours;       J') fatty acid derivative, 4- dimethylaminopyridine, pyridine, dichloromenhane,
heating under reflu" 16 hours; and 20K') 2,3-dichloro-5,6-dicyano-1,4-benzoauinone, dichloromethane,
methanol, water, room temperature, 4 hours.       Alternatively, any procedures known to those skilled
in the art may be combined Thereby preparing 23the sulfoouinovosylacyl propa ediol compound and
pharmaceutically acceptable salts thereof according to an aspect of the present invention. These
prep:irtion  methods are also included in the scope of the present invention. Examples of the
sulfoquinovosylacyi propanediol compound expressed by the general formula (I) and pharmaceutically
acceptable salts thereof according to the present invention include, but are not limited to, salts of o
ovalent cations such as sodium and Potassium, and salts of divalent cations such as calcium and
magnesium. 10The 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 treatme 15obtain 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 sulfoguinovdsylacyl propanediol compound and
20pharmaceutically 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 25Present invention, the sulfogui ovosylacyl propanediol compound and
pharmaceutically acceptable salt- thereof may be provided as drugs utilizing their  11 pnarmacological
effects       Thus according to another aspect of the present invention, the sulfoguinovosylacyl
oropanediol compound and pharmaceutically acceptable salts thereof have sensitizing effect as the
first pharmacological effect. Accordingly, the suifogninovosvlacyl propanedioi compound and
pharmaceuticalTy acceptable salts thereof may be orovided as radiosensltizers. The radiosensitizer
according to the present 10invention may be used for treating malignant neoplasm. Examples of
maiignant neoplasm include, but are not limited to: neurogenic tumor such as cerebral tumor;
squanous cell carcinoma and adenocarcinoma such as head and neck cancer, skin cancer,
esophagus cancer, thyroid 15cancer, stomach cancer, lung cancer, gelibladder 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
70lymphoma, 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 23Invention may contain, as an active ingredient, an effective
dose of at least one compound selected from the croup consisting of the sulfoquinoVosvi 



15 propaned ol compound expressed by the general formula (I) and pharmaceutically acceptable salts
thereof. The radiosensitizer may contain more than one kind of compounds having different
substituents R1 in the general formula (I). In addition, the radiosensitizer may be combined with other
radiosensiti7er(s), an antitumor agent(s), or other substance(s) having: pharmacological activity and/or
pharmaceutical activity without affecting its activity.       Hereinafter, the compounds consisting of the
sulfoguincvosylacyl propanediol compound represented by the general formula (I) and
pharmaceutically acceptable salts thereof according to the present invention may be referred to as
"radiosensitizrng substance of the 15present invention".       The radiosensitizihg substance of the
present invention may be given by, for example, oral administration or parenteral administration.
According to these administration routes, the radiosehsitizing 20substance 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 25effective dose of the radicsensitizi.ng substance of the present invention,
and may be provided as a pharmaceutical preparation as described above.  16       Examples of
dosage forms suitable for oral administration include solid, semi-solid, liquid, and gas forms, and
specific examples of thereof include, but not limited to., tablets, capsules, powders, 5granules,
solutions, suspending agents, syrups, elixirs, and aerosols.       When the radiosensitizing substance of
the present invention is parenterally administered, it may be given by, for example, injection,
transdermal administration, rectal administration, or ocular administration.       Administration by
injection may be conducted through, for example, hypodermic, intradermal, intravenous, or
intramuscular injection. The conditions for administering the 15radiosenSitizing substance of the
present invention 



(for example, dose, frequency of administration, and interval of administration) may be abbropriately
established and adjusted according to the dosage form, administration route, disease to be treated, for
20example, state of malignant neoplasm (for example, type, Location, and sconditions 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 25administration of the combined drug
and the radiosensitizing substance of the present invention), the manner of combination with radiation
(for example,  1'1 the timing of combination and the order of the administration of the radiosensitizing
substance of the present invention), and the conditions of the subject to be treated (for example, body
weight, sex, and age). 5For example, the dose of the radiosensitizing substance may be, but is not
limited to, from 0.001 to 100 mg/kg body weight per day via oral administration, 0.001 to 50 mg/kg
body weight per day via injection, from 0.001 to 100 mg/kg body weight per day via transdermal 10
administration, 0.001 to 50 mg/kg body weight per day via rectal administration, or instillation of an
about 0.001 to 3wt% solution several times a day via ocular administration. In the radiotherapy
treatment, the type, dose, and 15 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, 7 ray, electron ray, 0 ray, or
other particle 



20 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 25 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.  18 For example, the dose and frecuency of irradiation may be reduced. Other examples of the
radiotherapy method include conformation radiotherapy, stereotactic irradiation wherein the focus of
malignant neoplasm is 5shot with pinpoint precision, or intensity modulated radiotherapy. In addition,
irradiation with encapsulated sealed radioactive source, y-ray teletherapy, or irradiation with particle
beams also may be used. The irradiation dose per time may be 10increased, and the irradiation period
may be reduced through internal irradiation. Radiation therapy and administration of the radiosensitizer
of the present invention may be conducted concurrently or seauentiaiiy. In this case, 15the
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
suifoguinovosylacyl propanediol compound or 20pharmaceutically acceptable salts thereof according
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 25radiotherapy treatment, the conditions of radiation
therapy and administration of the radiosensitizer of the present invention may be appropriately
selected by  



19 health professionals or other specialist depending on, for example: the type of radiation source,
irradiation method, site and period of irradiation; typo of sensitizer, route and timing of administration;
type 5 and seriousness of the disease to be treated; and age, body weight, health condition, and
medical history of the subject to be exposed to radiation. In addition, according to yet another aspect
of the present invention, provided is a therapy for 10treating a disease against which radiation therapy
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. 20The therapy according to the present
invention may include administration of an effective dose of the radiosensitizing substance to the
subject in need of the substance, concurren7ly with radiation therapy, or before or after the radiation
therapy. 25According to yet another aspect of the present invention, the sulfoduinoiosylacyl
propanediol compound and pharmaceutically acceptable salts thereof have  antineopiastic effect as a
second pharmacological effect. More specifically, they synergistically accelerate the radiation effect,
and can suppress malignant neoplasm when used alone. Accordingly, the sulfoquinovosylacyl
propanediol compound and pharmaceutically acceptable salts thereof may be provided as an
antineoplast c agent.       When the sulfoquinovosylacyl propanediol compound and pharmaceutically
acceptable salts thereof are used 10as an antineoplastio agent, for example, they may 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 



15sulfoguinovosylacyl 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 20malignant 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 25combined 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).  21 Examples       Examples of the present invention are descn Ded below, but
the present invention is not limited thereto. <Synthesis examples> [Example I]       The steps for
preparing the sulfcquinovosylacyl propanediol compound according to the present invention are
described below taking, as an example, a sodium 10salt of a-su]foqunovosyi snearoyi propanedlol.
[Chemical Formula 6J pH (2) Ph((3) D.\ ?  Enak,-,10 



anLiBnBn0OBn pTs(5)"GIs(6) /0 F .l Bn0[0.3j...a- ,....., 1En016,')-t10, OH , _ie---- -- 1-,--,...)----1,_,
BnOoBnEn0Bn SAGCO? SAc(B) SOSO 0                            G   BrIDI :>/ .-.C-.....---'?,.--Hwo
Enorh,Kymo,,,,..",........,,,,,00 1 sio HW 850 bErEn0OBn SO,Na(9)SO3Na(1 0) 



i- /-Cpc  BnOI0 llitG',>.,C....---..,...001 0:0 \/----I-10/...".....---..,.,,,OC.1 0: 0 I--:.>41..,. Erie0EnHOOH  92
A) Aallyi alcohol, trifluormethanesulfonic acid, 80C, 48 hours; A-2. benzaldehyde dimethyl acetal, p-to
sulfon c acid monohydrate, acetonitrile, 40C, 4 hours, 20.2%;        B) benzyl bromide, sodium
hydroxide, N,Ndimethylformamide, room temperature, 24 hours, 84.4%;            C) lithium hydride
aluminum, aluminum chloride, ichloromethane, diethyl ether, heating under reflux, 104 hours, 90.2%;
D) p-toluenesuffenyi chloride, 4- dimethylaminopyridine, !pyridine, room temperature, 16 hours, 87.9%;
9-borabicyclononane, tetrahydrofuran, room. temperature, 10 hours; water, sodium hydro _e hydrogen
peroxide water, room temperature, 12 hours,  94.4%; 



potassium thioacetate, N,H-dimethylfcfcmamide,  90C,3 hours,90.8%;    20 CD 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, 25ethanol, dichiormethane,
room. temperature, 48 hours, 79.4%. The procedure for obtaining, as the end product, a  23 sodium
salt of a-salfoquinovosyl stearoy2 propanediol according to an aspect of the present invention was
conducted via the routes A to I in the above-described scheme. 5Example I-1    Sten A:
1-0-a1ly1-4,6-0-benzylidene-a-Dcdpyranoside (2)       The compound (1) (100 g, 555 mmol) as the
starting substance was suspended in ally1 alcohol (500 ml), to 10which trifluoromethanesulfonic acid
(1.00 ml) was added at 0C, and the reaction liquid was vigorously stirred at 80C for 48 hours. After the
sufficient progress of the reaction was confirmed, triethylamine (3 ml) was added to stop the reaction,
and the reaction liquid was concentrated under reduced oressure. Subsequently, the residue was
suspended in anhydrous acetonitrile  (500 Ml), to which benzaidehyde dimethyl acetal (127 g, 1.5
equivalent) and p-toluenesulfonic acid monohydrate (5.28 g, 0.05 equivalent) were added. The
reaction 20liquid was stirred at 40C for 4 hours, to which triethvlamine (10 ma) was added to stop the
reaction, and the reaction liquid was concentrated under reduced pressure. The residue was poured to
hexane (2000 mi) d water (500 mi), and the mixed liquid was vigorously 25stirred. The generated
precipitate was collected by filtration, and rinsed with water and hexane. The precipitate was crystal)
ized from heated ethanol twice 



24 to obtain the title compound (2) in the form of colorless needle crystals {34.5 g (112 mmo1),
20.2%}. [a 23D H97.5' (c1.00 CH3OH), OHMS 331wJz (M1-Na)1-, no 139-141C 1H NMR (400 MHz,
00300); 6 7.51-7.47 (m, 23, ALM, 7.37-7.32 (m, 33, ArH), 5.99 (dddd., IH, J-17.2, 10.5, 6.08, 5.32 Hz,
H2), 5.36 (s, 13, PtICH), 5.36 (dq, 3=17.3, 1.68 Hz, H3a), 5.20 (ddt, 13, 3=10.4, 1.80, 1.28 Hz,
H3b),.88 (d19, J=3.86 Hz, 31')4.25-4.18 (m, 2H, Hla & 36'a), 4.07 (ddt, 13, 3-13.0, 6.10, 1.36 Hz,
H1b)3.85 (t, 1H, =9.38 Hz, 93'), 3.81-3.71 (m, 23, H5' & H6'h), 3.52 (dd, 19, 3=9.38, 3.86 Hz, 92'), 3.45
(t, 1H, 3=9.24 Hz, 34'). 13C NMR (100 MHz, 00300); 6 139.1 (Ar-ipso), 135.4 15(C2), 129.9 (Ar),
129.0 (Ar), 127.5 (.2117.8 (C3), 103.0 (PhCH), 100.0 (C1'), 82.9 (04'), 74.0 (C2'), 12.0 (C3'), 69.9 (06'),
69.7, 64.1 (05) [Chemical Formula 71 OH(1) Ph Q- (2) A-1c; ?16- HO C 2,-OHA- 2 HOOHHOir-1 



20 Example 1-2       Step B; 1-0-illy1-2,3-di-C-benzyz-4,6-0- henzylldene-a-P-q.flcopyramoside (3) To
a solution of the compouna (2) (30.0 q, 2597.3 nal) in anhydrous N,N-dimer.hy'formamide (DIAL  25
300 md), added are benzyl bromide (41.6 g, 2.5 equivalents) and socium hydroxide (11.7 g, 3.0
equivalents), and the reaction liquid was vigorously stirred at room temperature for 24 hours. After the
5sufficient progress of the reaction Was confirmed, the reaction liquid was poured to chilled water (900
ml), and extracted with ethyl acetate (3 x 300 mi). The organic layers were combined and washed with
saturated saline (2 x 100 ml), dried with sodium sulfate, 10filtered, 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 15(hexane-ethyl acetate, 15:1 -4 10:1 -3, 8:1) crystallized from heated ethanol to
obtain the compound (3) (6.63 g) (40.1 g (82.1 mmol) in total, 84.4g[W265 -1.46(c1.03 CH013), LRMS
m/z 511 (M+Na)T, zip 86-87C. 20IH NMR (400 MHz, 00013)6 7.50-1.47 (m, 22, ArH), 7.40-7.24 (m,
13H, ArH), 5.94 (dddd, 1H, J=17.0, 10.4, 6.7e, 5.24 Hz, 142), 5.56 (s, 1H, PhCH), 5.33 (dg, 1H,
J=17.2, 1.56 Hz, H3a), 5.24 (ddt, 1H, J=10.3, 1.56, 1.12 Hz, E3b), 4.92 (d, 1H, J=11.2 Hz, ArCE2),
4.84 (d, 251H, J=11.2 Hz, ArCH2), 4.83 (d, 1H, J =12.1 Hz, ArCHn), 4.80 (d, IH, J=3.76 Hz, H1'), 4.68
(d, 111, J=12.1 Hz, ArCII, 4.26 (dd, IH, J=10.2, 4.84 Hz, H6'a), 4.18 



26  (ddt, 1H, J=12.9, 5.18, 1.40 Hz, Hla), 4.79 (t, 1H, J=9.30 Hz, 113'), 4.03 (ddt, 1H, J=12.9, 6.68,
1.20 Hz, H1b), 3.89 (dt, IH, J=9.96, 4.80 Hz, H5'), 3.70 (t, 1H, J=10.3 Hz, H6'b), 3.61 (t, 1H, J=9.44 Hz,
H4'), 3.57 (dd, 51H, J=8.72, 3.80 Hz, H2'). 13C NMR (100 MHz, CDC13); 6 138.7-ipso), 138.1 (Ar-
ipso), 137.3 (Ar-ipso), 133.5 (02), 128.9-127.5 (m, Ar), 101.2 (PhCH), 96.7 (01'), 82.1 (04'), 75.3
(ArCH2), 73.6 (ArCH2), 1069.0 (06'), 68.4 (Cl), 62.5 (05'). [Chemical Formula 81    Example 1-3
15Step C; 1-0-ally1-2,3,4-tri-0=benzyl-a-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 20compound (3) (20.0 g, 40.9 mmol) was added.
Subsequently, to the reaction liquid, 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 25 the reaction was confirmed, water (10 ml) was slowly added dropwise, the precipitate
was collected by filtration after  27 a standing overnight, and then the precipitate was rinsed with
diethyl ether. The filtrate was washed with water (2 x 100 ml), the aqueous layers were combined, and
extracted with diethyl ether (2 x 100 m1). The organic layers were 5 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, 5:1
-* 4:1 -4 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%i. m2211) +45.0 (c1.21 CHC13), LRMS m/z 513 (M+Na)k. IH NMR (400 MHz,
CDC13); 5 7.37-7.26 (m, 15H, ArH), 5.92 (dddd, IH, 3=17.1, 10.4, 6.66, 5.24 Hz, H2), 5.31 (dq, 1H,
J=17.2, 1.52 Hz, H3a), 5.22 (ddt, 1H, J=10.3, 1.46, 151.10 Hz, H3b), 5.00 (d, 1H, J=10.9 Hz, ArCH2),
4.89 (d, 1H, J=11.0 Hz, ArCH2), 4.84 (d, IH, J=10.9 Hz, ArCH2), 4.77 (d, IH, J=12.0 Hz, ArCH2), 4.77
(d, 1H, 3-3.60 Hz, H1'), 4.65 (d, 1H, J=12.1 Hz, ArCH2), 4.64 (d, 1H, J=11.0 Hz, ArCH2), 4.14 (ddt,
1H, 3=12.9, 5.22, 1.34 Hz, Hla), 4.04 (t, 1H, 203=9.36 Hz, H3'), 3.99 (ddt, 1H, 3-12.9, 6.64, 1.08 Hz,
Fib), 3.79-3.66 (m, 3H, H5' & H6'a & H6'b), 3.54 (t, 1H, 3=9.28 Hz, H4'), 3.51 (dd, 1H, 3=9.60, 3.64 Hz,
H2'), 1.69 (t, IH, 3=12.0 Hz, 6'-011). 13C NMR (100 MHz, 00013); 8 138.7 (Ar-ipso), 138.1  28
(Ar-ipse), Ar),118.3 77.3 (C4' ) , 70.6(Cl'), 138.1 (03), 75.7 68.2 



(Ar-ipso),133.6(02), 95.6(C1'),81.9(C31), (Ar062 ) ,75.0(ArCI-12), (Cl),61.(06').  . iChemical .h,'or
Bn0OBnenoBn Example 1-4                Step C;
11-0-ally1-2,3,4-tri-O-benzy1-6-C-tosyl-a-D10glucopyranoside (5) To a solution of the compound (4)
(25.1 g, 51.2 mmol) in anhydrous pyridime (250 ri.), added were p-tolnenesulfonyl chloride (14.6 g, 1.5
equivalents) and 4-dimethylaminopyridine (626 mg, 0.1 equivalents), 15and 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 20minor 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 25(2 x 100 rrii dried with sodium sulfate, filtered, and 



concentrated under reduced pressure. The obtained  '79 residue was crystallized twice frc.,171 heated
ethanol to obtain the title compound (5) in the form of colorless needle crystals (25.0 q). The filtrate
was         concentrated, purified with silica gel chromatography 5(hexane-ethyl acetate, 5:1 -* 4:1 -* 3:)
to obtain the compound (5) (4.00 g).{29.0 q (45.0 mmol) in total, 87.9%}.  (a] 25D+32.1(c1.02 CHC13),
LRMS m/z 667 (M+Na)*, mp 86-87C. 108H NMR (400 MHz, 00013); 6 7.76 (ddd, 22, J=8.32, 1.96,
1.76 Hz, ArH), 7.35-7.26 (m, 15H, ArH), 7.17-7.12 (m, 2H, Ar, 5.88 (dddd, 1H, J=17.2, 10.3, 6.62, 5.24
Hz, H2), 5.28 (rig, IH, J=17.2, 1.56 Hz, H3a), 5.20 (ddt, 12, 0=10.3, 1.60, 1.12 Hz, PM), 4.99 (d, 12,
0=10.9 Hz, ArCH2), 4 82 (d, 1H, 0=10.6 Hz, ArCH2), 4.78 (d, 1H, j=10.8 Hz, ArCH2), 4.74 (d, IH,
J=12.1 Hz, ArCH2), 4.72 .0, 1H, J-3.58 Hz, H1'), 4.62 (d, 1H, 0=12.1 Hz, ArCH2), 4.12, 0=10.6 Hz,
ArCH2), 4.22 (dd, 12, 3=10.5, 4.20 Hz, H61a), 4.16 (dd, 12, J-10.5., 202.12 Hz, H611.)), 4.07 (ddt, 1H,
0=12.9, 5.24, 1.40 Hz, Hla), 3.98 (t, 1E, 0=9.24 Hz, E3'), 3.93 (ddt, 1H, 0-12.9, 6.64, 1.16 Hz, H117),
3.81 (ddd, 1H, 0=10.1, 4.12, 2.04 Hz, H5'), 3.48 (dd, IH, 0=9.62, 3 58 Hz, H2'), 3.45 (dd, 1H, J=10.0,
8.90 Hz, 134'), 2.39 (s, J_, Ts-Me). 13C NMR (100 MHz, CDC13); 6 144.8 (Ar-ipso), 138.5 (Aripso),
137.9 (Ar-ipso), 137.7 (Ar-ipso), 133.4 (02),  30 132.8 



(Ar-ipso),129.8 (fur) , 128.4-127.6 (m,Ar),118.4 (C3), 95.4(01'),81.8 (03'),19.6(021), 76.9 (4'),  75.7
(ArC,75.0(ArCH2), 73.2(ArCH2), 68.6 (5'),  69.5 (6'), 68.3(01), 21.6 (is-Me).   



[Chemical Formula 10]      /OH(4)  OTs  (5)    Step E; 1-0-(2,3,i-0-henxyl-6-0-tosyl-u-S-
10gludopyranosyl)-oropane-1,3-diol (6) To a solution of the compound (5) (29.0 a, 45.0 mmol) in
anhydrous tetrahydrofuran (THE, 150 mi), added was a solution of 0.5 M 9- borabIcyclor3,3,1]nonane
(9-ERN) in tetrahydxofuran 15(180 mi, 90.0 mmol) at 0C 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 0C, to which water (20 mil was added firstly, and then 



203 M sodium hydroxide solution (70 ml) and 35% hydrogen peroxide solution (70 mi) 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 25confirmed, the solution was extracted
with ethyl  31 acetate (3 x 100 ml), the organic layers were combined and washed with saturated
saline (2100 ml), dried with sodium sulfate, filtered, and concentrated under reduced pressure. The
obtained residue was purified with silica gel chromatography (hexane-ethyl acetate, 3:2 -> 1:1 -* 2:3)
to obtain the title compound (6) in the form of a colorless oily substance {28.2 g (42.5 mmol), 94.4%1.
126.6 (01.02 CHC1g), LRMS m/z 685 (MINa). 10IH NYIR (400 MHz, 00013); 6 7.76-7.74 (m, 2H, ArH),
7.35-7.26 (m, 158, ArH), 7.16-7.12 (m, 28, ArH), 4.94 (d, 18, 3-10.9 Hz, ArCH2), 4.82 (d, 14, 3=10.7
Hz, ArCH2), 4.77 (d, 18, 3=10.9 Hz, ArCH2), 4.75 (d, 18, 6=12.0 Hz, ArCH2), 4.61 (d, 18, 3=12.0 Hz,
ArCH2), 4.61 15(d, 1E, J=3.64 Hz, H1'), 4.43 (d, 18, 3-10.7 Hz, ArCH2), 4.20-4.13 (m, 2H, 86'a &
H6'b), 3,92 (t, 18, 35=9.24 Hz, 83'), 3.84-3.74 (m, 4H, His & H3a & H3b & 85'), 3.48-3.40 (m, 38, Hlb &
02' & 84'), 2.5218, 3=4.74 Hz, 3-0H), 2.39 20(s, 38, Ms-Me), 1.88-1.75 (m, 28, H2a & H2b). 13C NMR
(100 MHz, 00013); 6 144.8 (Ar-ipso), 138.4 (Ar-      ) 137.9 (Ar-ipso), 137.6 (Ar-ipso), 132.7 (Aripso),
129.8 (Ar), 128.5-127.6 (m, Ar), 97.1 (Cl'), 81.8 (03'), 79.3 (02') 76.8 (04'), 75. (ArCHg), 75.0 



25(ArCH2), 73.4 (ArC42), 68.7 (C5'), 68.6 (06' ) , 67.5 (Cl), 61.5 (03), 31.5 (02), 21.6 (Ts-Me).  32.
[Chemical Formula. 111  Example 1-6 5Step F; 1-0-(2,3,4-tri-0-benzy1-6-thioacetyl-a-D-
quinovopyranosyl)-propane-1,3-diol (7)       To a solution of the compound (6) (28.2 g, 42.3 mmol) in
anhydrous DMF (300 added was potassium thioacetate (7.28 g, 1.5 equivalents), and 10the mixture
was stirred at 90C for 3 hours. After the sufficient progress of the reaction was confirmed, the reaction
liquid was poured to chilled water 900 rob), extracted with ethyl acetate (3 x 300 mi). The organc
layers were combined and washed with saturated saline 15(2 x 200 mi), dried with sodium sulfate,
filtered, and concentrated under reduced pressure. The obtained residue was purified with silica gel
chromatodraohy (hexane-ethyl acetate, 2:13:2 -* 1:1 --3) 2:3) to obtain the title compound) in the form
of light 20brown oily substance (21.9 g (38.6 mmol), 90.8%). [a1230 -33.0(c1.02 CH.(413), LRMS raiz
584 (M+Ma).l. 1H NMR (400 MHz, 00013); 5 7.37-7.24 (m, 1511, ArH), 4.95 (d, IH, 11-1028 Hz,
ArCii2), 4.89 (d, 18, 4=10.6 H7, ArCH2), 4.38 (d, 1H, J-10.8 Hz, ArCH3), 4.77 (d, 1H, J-12.1 Hz,
ArCH,4.63 (d, 1E, J-12.0 Hz, ATCH6), 1.63  



33 (d, IH, J=3.52 H7,, 31'), 4.61 (d, 1H, J=10.7 Az, ArCH2), 3.94 (t, 111, J=9.22 Hz, 33'), 3.88 (ddd,
1H, J=9.86, 6.10, 4.88 Hz, Hia), 3.83-3.73 (m, 33, 83a & H3b & 115'), 3.50 (dd, 111, J-9.60, 3.64 Hz,
32'), 53.45 (ddd, 13, 2=9.92, 5.24, 2.28 Hz, Nib), 3.41 (dd, 1H, J=13.6, 3.00 Hz, H6'a), 3.30 (dd, 1H,
2=9.54, 9.06 Hz, 34'), 3.02 (dd, 13, J=13.7, 7.64 Hz, 66'b), 2.67 (br, 1E, 3-0H), 2.32 (s, 33, SAc-Me),
1.92-1.78 (m, 2H, H2a & H2b). 10130 NKR (100 MHz, 01013); g 195.0 (SAC-C=0), 138.5 (Ar- ipso),
137.9 (Ar-ipso), 137.8 (Ar-ipso), 128.5-127.6 (M, Alf), 96.9 (Cl'), 81.8 (23'), 80.4 (04'), 79.8 (22'), 75.7
(ArCH2), 75.2 (ArCH2), 73.4 (ArCH2), 69.5  (05'), 67.2 (C1), 61.5 (23), 31.5 (02), 30.8 (06'), 30.5
(SAc-Me). [Chemical Formula 2] OTs(6)SAc(7) Cr Bn0Bn0 \ Bn0 bBnBn0OBn Example I-7 20Step G;
y1-6-thioacetyl-u-DA QUI ovogyranosyl)-1-0-stearoyl-propane-1,3-diol (8) To a solution of the
compound (7) (21.9 g, 38.6 mmol1 in anhydrous dichloromethane (200 m1), added were stearcyl
chloride (15.2 g, 1.3 equivalents) and 25anhydrous pyridine (5 ha), and the Mixture was stirred 



at room. temperature for 2 hours.A the sufficient  34 progress of the reaction was confirmed,
methanolml) was added to stop the reaction, and the mixture was concentrated under reduced
pressure. The residue was suspended in a minor amount of ethyl acetate, poured to water (200 mi),
and extracted with ethyl acetate  (3 x 100 m1). The organic layers were combined and washed with
saturated saline (2 x 100 mi), dried with sodium sulfate, filtered, and concentrated under reduced
pressure. The obtained residue was purified 10with silica gel chromatography (hexane-ethyl acetate,
10:1 -* 8:1 - 6:1) to obtain the title compound (8) in the forn of a colorless oily substance i31.3 q (37.6
mmol), 97.4%1.          1a:23D +29.5 (01.01 CHC1=i), LRMS 855 m,e (M-1-Na)f. 151H NMR (400 MHz,
CDC13); 6 7.35-7.25 (m, 1561, ArH), 4.98 (d,Je10.8 Hz, ArCH2), 4.89 (d, 1E, J=10.6 Hz, ArCH2), 4.80
(d, 1H, J=10.8 Hz, ArCH2), 4.76 (d, 1H, J=12.0 Hz, ArCH2), 4.66 (d, 1H, J-3.60 Hz,4.63 (d, 111,
J-12.1 Hz, ArCH2), 4.62 (d, IH, J=10.7 Hz, ArCH2), 4.23-4.14 (m, 2H, Ha & Hlb), 3.96 (t, 1H, J=9.20
Hz, H3'), 3.78 (ddd, 1H, J=9.68, 7.56, 2.92 H5'), 3.72 (da, 1H, J=10.0, 6.40 Hz, H3a), 3.50 (dd. 1H,
J-9.64, 3560 Hz,2'), 3.43 (dt, 1E, J-9.72, 6.36 Hz, H3b), 3.41 (dd, IH, J=153.6, 2.96 Hz, H6'a), 253.31
(t, 1H, J-9.24 Hz, H41), 3.05 (dd, 1E, J-13.6, 7.56 Hz, H6fb), 2.33 (s, 3H, SAc-Me), 2.29 (t, 2E, J5-7.68
Hz, COCH2),1.95 (f, 2H, J 6.40 Hz, H2a & H2b), 



1.612H, Chm.24 Hz, COCH2CH2), 1.25 (hr, 2811, -CH2-), 0.88 (t, 3H, J-6.84 Hz, Me).     13c NKR
(100 MHz, CDC13); 8 194.8 (SAc-0-0), 173.8 (C=0), 138.6 (Ar-ipso), 138.1 (Ar-tbso), 137.8 (Ar-
5ipso), 128.4-127.6 (m, AL), 96.8 (011), 81.7 (03'), 80.4 (04')80.1), 75.7 (ArCH2), 75.2 (ArCH2), 73.2
(ArCH2), 69.4 (CY), 64.6 (03), 61.2 (C1), 34.3 (00082), 31.9 (-CH -), 30.9 (06'), 30.5 (SAc-Me), 29.7-
29.2 (m, -CH2-), 28.7 (02), 25.0 (000H2), 22.7 10(-CH2-), 14.1 (Me). [Chemical Formula 13]
SAc(7)SAc(8) Bn0,- Bn0 bBnBn0OBn Example I-       Step H; 3-0 2,3,4-tri-O-benzyl-
sulfo-a-Dguinovopyranosyl)-1-0-stearoyl-propane-1,3-diol sodium salt (9)       To a solution of the
compound (8)(31.3 g, 37.6 mmoll in acetic acid (450 ml) were added Oxon 20(46.2 g) and potassium
acetate (11.3 g), and the mixture was vigorously stirred at room temperature 46 hours. After the
sufficient progress of the reaction was confirmed, the reaction _tquati was toured to a chilled 7.5 M
sodium hydroxide solution (1000 ma), ?c.and extracted with ethyl acetate (4 x 200 m1). The 



organic layers were combined, washed with saturated  3'6 sodium hydrogen carbonate solution (2 x
200 ml) and saturated saline (2 x 200 ml), dried with sodium sulfate, filtered, and concentrated under
reduced pressure. The obtained residue was purified wi g silica gel chromatography
(dichioromethane-methanol, 15:1 -4 10:18:1) to obtain the title compound (9) in the form, of a colorless
waxy substance (28.7 g (33.3 mmol), 88.6%). [W230 +29.0(c1.16LRMS m/z 837 (M-Na)-. 10HH NMR
(400 MHz, D3S0-d6); 8 7.36-7.22 (m, 153, ArH), 4.85 (d, 1H, 5-11.2 Hz, ArCH2), 4.81 (d, IN, J=3.72
Hz, 31'), 4.79 (d, 15., 5=11.4 Hz, ArCH2), 4.69 (d, 13, 3=11.2Hz, ArCH2), 4.65 (d, 1E, J=12.0 Hz,
ArCH2), 4.61 (d, 13, 3-12.0 Hz, ArCH2), 4.58 (d, IH, 3=11.4 Hz, ArCH2), 4.19-4.10 (m, 2H, H1a &
Rib), 4.05-3.96 (m, 23, H3a & H5'), 3.79 (t, 11-1, J-9.14 Hz, 33'), 3.47 (dd, 1H, J=9.56, 3.60 Hz, H2c),
3.38 (dt, 13, 3-10.1, 6.20 Hz, H3b), 3.20 (dd, 13, 3=9.80, 9.00 Hz, H4'), 2.94 (dd, 13, 5=13.9, 1.16 Hz,
H61a), 2.63 (dd, 13, 3=14.0, 9.06 Hz, H6'b), 2.29 (t, 23, d=7.38 Hz, 00032), 1.86 (f, 2H, 5=6.36 Hz,
H2a & H2b), 1.52 (f, 23, 5-7.12 Hz, 00032032), 1.23 (Or, 28H, -032-), 0.85 (t, 311, 3=6.84 Hz, Me).
13C NMR (100 MHz, DMSO-d6); 6 172.9 (0=0), 138.9 (Aripso), 138.6 (Ar-ipso), 138.6 (Ar-ipso),
128.2-127.3 (m, Ar), 95.0 (C1'), 81.4 (03'), 80.5 (04'), 80.0 (02'), 74.1 (ArCH2), 037 (ArCH2), 71.4
(ArCH2), 67.3  (C5'),63.4(C3),61.5(C1), 52.8 (C6'), 33.6 



(CGC1121, 31.3(-CH2-),29.0-28.4(m, C2 & -CH2-), 24.5   (COCH2CF2), 22.1 (-069 ), 13.9 (Me).
[Chemical Formula 14] SAc(8)SO3Na(9)    Bn09..90.00180BnOw8:0 Bn0bBnBn0OBn Example 1-9
Step 1; 3-0-(6-sulfo-a-D-uinovopyrancsyl)-1-0- s:earoyl-propane-1,3-diol sodium salt (10) 10To a
solution of the compound (9) (28.: 93.3 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. 15After the sufficient progress of the reaction was confirmed,
palladium activated carbon was removed by filtration, and the filtrate was concentrated under reduced
pressure. The obtained residue was purified 



with silica gel chromatography (dichloromethane- 20methanol, 10:15:1 - 3:1 -e 2:1 -> 1:1), and
precipitated from 98% heated ethanol to obtain Lhe title compound (10) in the form of a colorless
powder (15.6g (26.4 mmo1), 79.496).      [a]221,) +49.60 (c1.00 H20), LRMS miz 567 (V-Na.)-, HEMS
25calcd for C27H51010S (M-Na)- 567.3208, found 567.3210. 111 NMR (400 MHz, DMSO-d6); 6 5.40
(d, 1H, j=3.48Hm,  3El 4'-OH), 4.58 (d, 1H, J-4.64 Hz, 31-0H), 4.36 (d, IN, 5
0-3.32Hz,E1'),4.45(d,IH,I=6.52Hz,21-0F),4.15- 4.06(m,281,Hia&Hid) ,3.84-3.78(m,281,H3a&8151),
3.42-3.34(m,28,813h&H3'),3.19(ddd,1E,J=9.62, 6.50,3.76Hz,1-12'),2.98-2.91(m,21-i,84'&H6'a),
2.63(dd,1H,U=14.0,6.00Hz,H61b),2.28(t,281,  0=7.40 Hz, 000812), 1.86-1.80 (m, 2H, H2a & 52b),
1.55- 1.48 (m, 2H, 000H2CHd), 1.24 (br, 28H, -CH2-), 0.36 (t, 3H, 0=6.84Hz, Me). 1013C NMR (100
MHz, FMS0-4);172.8 (0=0), 98.2 (011), 74.7 (041), 73.1 (031), 71.8 (02'), 68.2 (051), 63.4  (03), 61.2
(C1), 55.1 (06'), 33.4 (000812), 31.2 (-CH2-), 28.9-28.4 (m, 02 & -CH2-), 24.4 (000H20H2), 22.0
(-0812-), 13.8 (Me). 15[chemical Formula 157 



SO3Na(0)SO3Na(1 0)          2.15 (4 of 3-0-(6-suifo-a-E-duiHovopyranosy1)-120-
stearoyl-propane-1,3-diol sodium salt was dissolved in 2060 mi of water, adsorbed to a WAKOGEL
100018 (manufactured by Wake 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 25was perform.ed with 200 mi each of 50%, 80%, and 100% methanol, and
reprecipitated from 98% heated ethanol to  39 obtain 1.47 g of 3-0-(6-sulfo-a-D-guinovopyranosyl)-1-0-
stearoyl-propane-1,3-diol calcium salt.      Although not shown in Examples, with the same column
treatment, a magnesium or potassium salt can be obtained through substitution with a magnesium
chloride or potassium chloride solution. [Example II]      As other examples of a-sulfoguinovosylacyl
propanediol compound, described below are a anomer compounds having 22, 1014, 10, 6, 2 and 1
carbon atoms within the acy1 residue of the fatty acid.    Example II-1
3-0-(6-sulfo-a-D-guinovopyranosyl)-1-0-decanoylpropane-1,3-diol sodium salt 15The 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. 



[a122D +57.90 ( 0.76, H20), LRMS m/z 455 (M-Na)-, HRMS calcd for 019H35010S (M-Na)- 455.1956,
found 455.1954. 20IH NMR (400 MHz, DMSO-d6) ; 6 5.40 (d, 1H, J-3.1 Hz, OH), 4.65 (d, 151, J-4.7
Hz, 3'-OH), 4.56 (d, 1H, J-3.7 Hz, 81'),4.52(d,1H, J=6.48 Hz,2'-OH),4.14-4.08(m,21-1, Hla
&Nib),3.84-3.78 (m,2H, H3a&H5'),3.41-3.33(m,2H, H3b &H3'),3.21-3.16 (m,18,
H2'),2.97-2.92(m,2H,H4'&   25H6'a), 2.61 (dd, 18, J=14.0, 6.2 Hz, H6'b), 2.29 (t, 28, J=7.4 Hz,
COCH2), 1.84-1.81 (m, 28, H2a & H2b), 1.53-1.50 (m, 2H, COCH2CH2), 1.25 (br, 12H, -CH2-), 0.86
(t, 3H,  



40 3=6.8 Hz, Me). 13C NMR (100 MHz, DM30-d6); 6 173.1 (0=0), 98.4 (01'), 74.8 (04'), 73.2 (03'),
71.9 (02'), 68.4 (05'), 63.5 (03), 61.4 (01), 55.2 (06'), 33.6 (000H2), 31.4 (-CH2-), 29.0-28.6 (m, 502 &
-CH2-), 24.6 (000H20H2), 22.2 (-CH2-), 14.1 (Me) Example 11-2
3-0-(6-sulfo-a-D-quinovopyranosy1)-1-0-myristoylpropane-1,3-diol sodium salt         The title
compound was synthesized in the same manner 10 as Example I, except that myristoyl chloride was
used as the fatty acid derivative in the step G.  [0]23D +49.7 (c 0.67, H20), LRMS m/z 511 (M-Na)-,
HRMS calcd for C23H43010S (M-Na)- 511.2582, found 511.2596. 1H NMR (400 MHz, DMSO-d6) ; 6
5.41(br, 1H, 4'-OH), 4.63- 15 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 & Hlh), 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,
000H2), 1.86-1.79 (m, 2H, H2a 20& H2b) , 1.53-1.49 (m, 2H, 000H2CH2), 1.24 (br, 20H, -CH2-) , 0.85
(t, 3H, J=6.8 Hz, Me). 13C NMR (100 MHz, DMSO-d6); 6 173.0 (0=0), 98.4 (Cl'), 74.8 (04'), 73.2 (03'),
71.9 (02'), 68.4 (05'), 63.5 (03), 61.4 (01), 55.3 (06'), 33.6 (00CH2), 31.4 (-CH2-), 29.1-28.6 (m, 2502 &
-CH2-), 24.6 (000H2CH2), 22.2 (-CH2-), 14.0 (Me). Example 11-3
3-0-(6-sulfo-a-D-quinovopyranosyl)-1-0-behenoyl-  41 propane-1,3-diol sodium salt       The title
compound was synthesized in the same manner as Example I, except that behenoyl chloride was
used as the fatty acid derivative in the step G. 5[a1230 +46.3 (c 0.51, CHC13:MeOH:H20=30:15:2),
LRMS m/z 



623 (M-Na)-, HRMS calcd for C21H59010S (M-Na)- 623.3834, found 623.3835. IH NMR (400 MHz,
DMSO-d6) ; 6 5.38-5.37 (m, 1H, 4'-OH), 4.78-4.77 (m, 1H, 3'-OH), 4.63 (d, 11-i, J=6.52 Hz, 2'-OH),
104.56 (d, 1H, J=3.72 Hz, H1'), 4.14-4.07 (m, 2H, Hla & Rib), 3.86-3.78 (m, 2H, H3a & H5'), 3.43-3.32
(m, 2H, H3b & E3'), 3.22-3.17 (m, 1H, H2'), 2.98-2.90 (m, 2H, 114' & H6'a), 2.60  (dd, 1H, J-14.0, 6.7
Hz, H6'b), 2.28 (t, 21-I, J=7.22 Hz, 000H2), 1.86-1.79 (m, 2H, H2a & H2b), 1.52-1.49 (m, 2H,
15000H20H2), 1.23 (br, 36H, -CH2-), 0.85 (t, 31-1, J-6.1 Hz, Me). 13C NMR (100 MHz, DMSO-d6); 6
173.4 (0-0), 98.5 (Cl'), 74.7 (04'), 73.4 (03'), 72.2 (02'), 68.6 (05'), 63.6 (03), 61.8 (01), 55.0 (06'), 33.9
(000H2), 31.7 (-CH2-), 29.4-28.8 (m, 2002 & -CH2-) , 24.9 (000H2CH2), 22.5 (-CH2-) , 14.3 (Me).
Example II-4       3-0-(6-sulfo-a-D-quinovopyranosyl)-1-0-hexancylpropane-1,3-diol calcium salt (10)
42 A sodium salt was syatnesized in the same manner 10 as Example 1,except that hexanoyl chloride
was used as the fatty acid derivative in the step C. LRMS m/z 399(M-Na)- 1H
NVIR(400MHz,DMSO-d6);85.34(br,1H,4'-OH), 4.56(d,IH,0-4.0Hz,H1'),4.53(br,13,3'-OH),4.41 



(d,13,3=6.4Hz,2'-OH),4.10(t,2H,J=6.6Hz, Hia&Hid),3.83-3.77,2H,H3a&H5'),3.41-3.33(m,
23,33b&33'),3.21-3.1.6(m,13,32'),2.98-2.92(m, 2H,3.4'&HO'a),2.63(dd,1H,0=14.0,6.0Hz,H61b),
2.27(t,2H,J=7.2Hz,00032),1.82(tt,J=6.4,6.4Hz, 2H,H2a&H2b),1.52(tt,J=7.2,6.8Hz,28,00032CH2),  15
1.30-1.26(m,4H, HMR(100 MHz, 74.7(C4'),73.2 (03),61.3(Cl), -CH2-.),0.85(t,3H,0=6.6Hz, DMSO-H-';
8173.0(0=0),98.3 (03'),71.9(02'),68.3(CY), 55.2(C6'),33.5(COCH2),30.7 Me). (Cl'), 63.5  (-CH2-), 28.6
(02), 24.1 (COCH2CH2), 21.7 (-CH2-), 13.7 (Me). 



The sodium salt was further subjected to ion 20exchange treatment to obtain the title compound.
Example 11-5 3-0-(6-sulfo-a-D-quinovopyrancsyl)-1-0-acetyl- propahe-1,3-diol calcium sa*-                A
sodium salt was synthesized in the same manner 25as Exampleexcept that acetyl chloride was used
as  43 LRMS m/z 343 (M-Na)- 1H NMR (400 MHz, DMSO-d6) ; 6 5.47-5.46 (m, IH, 4'-OH), 4.57 (d,
1M, J=3.6 Hz, H1'), 4.50-4.49 (or, 1H, 3'-OH), 4.39-4.38(br, IF, 2'-OH), 4.10 (t, 2H, J-6.8 Hz, 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, 1E,
J=9.0, 9.0, 3.2 Hz, 114'), 2.88 (dd, 1H, J-13.6, 5.6 Hz, H61a), 2.62 (dd, 1H, J-14.0, 5.6 Hz, H6Jb), 2.00
(s, 3H, Me), 1.835 (xt, 1H, 2=6.4, 6.1 Hz, H2). 1013C NMR (100 MHz, DMSO 6); 8 170.4 (C=0),
98.3(01'), 74.6(04'), 73.2 (03'), 71.9 (02'), 68.3(05'), 63.5 (03), 61.5 (C1), 55.0 (C6'), 28.5 (02),
20.7(Me). The sodium salt was further subjected to ion exchange treatment to obtain the title
compound. Example 11-6       3-0-(6-sulfo-a-D- u novopyranosyl)-1-0-forrwloxypropane3-dio1 sodium
salt (10)            The title compound was obtained through the steps A-1 to F of hTxample T, followed
by the following stars 203to L.       Step J; 3-0-(2,3,4-tri-O-benzy1-6-sulfo-a-Ddui
ovopyranosyl)-propane 1,3-diol sodium salt (8") 



To a solution of the compound (7) (542 ma umol) in acetic acid (5.5 q), added were Oxon 25(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  react...J.1 was confirmed, the reaction liquid was poured to
a chilled 7.5 M sodium hydroxide (13 ml.) solution, and extracted with ethyl acetate (3 x 10 m1). The
organic layers were combined, washed with saturated sodium hydrogen carbonate solution (2 x 10
md) and satura:ed saline (2 x 10 ml), dried with sodium sulfate,filtered, and concentrated under
reduced pressure. The concentrated residue was pal-I-fled with silica gel chromatography
(chloroform-methanol, 1010:1 -> 8:1 -3 6:: -4 4:12:1 --> 1:1) to obtain the :idle compound 8" in the form
of a colorless waxy substance 1401 mg (6/5 mmol), 70.7%]. LRMS m/z 571 (M-Ha)- 1H NMP (400
MHz, CD200-C:; 8 7.37-7.26 (m, lbArd), 4.96(d, 1H, 1=11.2 Hz, ArCH2), 4.89(d, 1H, 3=11.2 H-, ArCH
), 4.80(a, 111, J-3.6 Hz, H1' , 4.78(d, IH, 1=10.4 Hz, ArCH2), 4.75(d, 1E, 1-11.6 Hz, ArCH2), 4.66(d,
1H, 1=11.6 Hz, ArCH2), 4.62(d, 1H, 1=11.2 Hz, ArCH2), 4.24-4.19 (m, 1E, S'), 4.09 (ddd, 1H, 1=9.6,
208.4, 3.2 Hz, Hla), 3.97 (dd, 1H, 3=9.2, 9.2 Hz, H3'), 3.80 (ddd, 1H, 1-11.3, 8.0, 4.0 Hz,
H3a),3.68-3.62 (m, 1H, Rib), 3.56 (dd, 1H, J=9.6, 3.6 Hz, 112'), 3.46 (ddd, 1H, 1=9.8, 5.4, 5.4 Hz,(m,
2H, H6'a & H4'), 2.93 (dd, 111, 1-14.0, 9.8 Hz, H6'b), 1.98- 251.81 (m, 2H, H2a & H2b). I3C MMR (100
MHz flE)200CDC12); 3 139.0 (Ar-ipso), 138.5 (Ar-ioso), 138.4 (Air-ipso), 128.9-128.1 (m, Ar)., 



45 96.8 (01'), 82.4 (03'), 81.0 (04'), 90.6 (02'), 76.1 (ArCH2), 75.5 (ArCH2), 13.6 (ArCH2), 67.9 (05'),
65.5 (Cl), 59.6 (03), 52.8 (06'), 32.6 (02). [Formula 2] (7)",503Nla(2") BrOm-_OH74- BnOnn- < /
Bn0bBnBndbBn       Step K; 3-0-(6-sulfo-a-D-quinovopyranosyl)- propane-1,3-diol sodium salt (9") To
a solution of the compound (8") (534 mg, 10898 [Imo') in methanol (20 ml) and chic's f(3.0 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,
15palladium activated carbon was collected 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 vigorously stirred, and the solvent was remove by evaporation 20under reduced pressure
to obtain a mixture in the form of a colorless liquid (320 mg). The presence of the title compound in the
mixture was confirmed by ARMS. The mixture containing the title compound (9") was then subjected to
the subseauent-cacti  



LRMS m/z 301 (M-Na) [Formula 3] AO3Na(9fl Q. Bn00   EH-L-110- Honto-7/- m \/ Bn0OBnHOH 5Step
L; 3-0-(6-sulfo-a-D-quinovopyranosyl)-1-0- formylbxy-propane-1,3-dioi sodium salt (10)       A mixture
containing the compound (9") (70 mg), ethyl-3-(3-dimethylaminooropyl)carbodiimide hydrochloride
(EDCI.HC1) (93 mg, 487 gmol), and 4- 10dimethydaminopyridine (12 mg, 97 gmol) were dissolved in
anhydrous N,N-dimethylformamide (DMF, 10 ml), formic acid (14 mc, 259 ward') was added droowise
to the solution under cooling with ice, and allowed to reacL at room temperature for 18 hours. After the
sufficient 15progress 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-methanol-water, 203:1:0.1 -4 2:1:0.1 -*
1:1:0.1) to obtain the title compound 10 in the form of a colorless oily substance [12 mu3 gmol),.7%].
LRMS m/z 329 (M-Na)-               1A NM?. (400 MHz, DMSO-d6) ; 8 8.18 (s, i.H, 0=CH), 4.56 25(d, TH,
2=3.6Hz, H1'), 4.20 (5, 201, 2=6.8 Hz, 



Hia&Rib),3.86-3.18 (m,26,63a&651),  1-3.31(m, 26,23b&631),3.18 (dd,16,J=9.6,4.0 Hz, 221),
3.03-2.90(m,2H,641 &661a),2.63-2.58 (m, 13,66'b), 1.86(tt,0-6.4,6.4 Hz,211,H2a&H2b)    13c
NMR(100 MHz, DMS0-d6);6 



162.2(C =0), 98.4 (01'), 74.7(041),73.2 (03'),71.9 (02'),68.4 (051), 63.3 (03),61.2(Cl), 55.1(061),
26.1(C   [Formula 4] .."SO3Na(90  ."SO3Na i:10)   



10HObHHi bH0 [Example III]       Another example of the process for preparing the
P-sulfoquinovosylacyl propanediol compound according to the present invention is described below.
15Example III-I        3-0-(6-sulfo-3-D-quinovopyranosyl)-1-0-oleoylpropane-1,3-diol sodium salt Thete
compound was synthesized through the procedure according to the following scheme.  [Chemical
r.ormula 161    AGOOAcAc0 -bAc  PA_ - MP-(0 E'\ * Ow'--10-"- -,- BMPO OPMB 



OTs(8) C  0\ \  BMPO bPMB SO3Na(10)                    --0 I'X ,OH ---*-BMPOI , \i/--0OH ---00- 4) C
BMPO bP BBMPO 0PMB ,,,S03Na(11')SO3Na(1 2') BMPOi / ocisHO"(OOCifti 4)-* HO OH               A')
acetic anhydride, sodium acetate, heating and 5boiling, 55.3%;       FV) hydrohrom c acid-acetic acid
solution, dichloromethane, room temperature, 6 hours, 58.5-%;       C1) allyi alcohol, cyanide mercury
dichloromethane, room. temperature, 16 hours, 64.4%; 10D') 0I-1. sodium methoxidc, methanol, room 



temperature, 4 hours;       D'-2. p-anisaidehyde dimethyl acetal, ptoluenesulfonic acid mcnohydrate,
acetonitrile, 40C, 16 hours, 95.3%;       E') p-methoxybenzyl chloride, sodium hydroxide,
N,N-dtmethvlformamide, room temperature, 16 hours, 92.0%;       F') aluminum lithi urn hydride,
aluminum chloride, dichloromethane, diethyl ether, 0C, 1 hour, 73.3%; 100') p-toluenesulfonyl chloride,
4- dimethylaminopyridine, pyridine, room temperature, 16 hours, 85.9%; H') 9-borabiZyclononane,
tetrahydrofuxan, room temperature, 16 hours; water, sodium hydroxide, 15hydrogen peroxide water,
room temperature, 4 hours, 93.5%;         T sodium sulfite, ethanol, water, heating under reflux, 72
hours, 90.2%;                  ' oleic acid anhydride, 4-dimethylaminopyridine, 20pyridine, dichloromethane,
heating under reflux, 16 hours, 67.6%; and       K') 2, 3-dichloro-5,6-dicyano-1,4-benzoqu none,
dicioromethane, methanol, water, room temperature, 4 hours, 55.9%. 25[a]21D -3:1 (01.00 CH30H),
LRMS m/z 565 (M-Ma)-, HRMS calcd for C27 A490105 (M-Na) - 365.3051, found 565.3059. 13 NMR
(400 MHz, 00300);85.37-5.30 (m, 2H, -CH=CH-),  50 4.27 (d, 111, J=7.84 Hz, 1-11'), 4.23-4.13 (m, 2E,
His & Hib), 4.01-3.96 (m, 1H, H3a), 3.72 (ddd, 1H, 



3=9.64, 8.62, 2.20 Hz, H5'), 3.68-3.62 (m, 118, H3b), 3.38 (dd, 1H, 3-14.1,, 2.20 Hz, H6'a), 3.36 (t.,
1H, 17.9.08 Hz, H31), 3.19 (dd, 1H, 3=9.20, 7.88 H2, H2'), 3.13 (t, 181, 3-9.28 Hz, 8141), 2.98 (dd,
181, 3-14.4, 8.62 Hz, H6'b), 2.31 (t, 2H, J-7.46 Hz, 000182), 2.04- 2.00(m, 481,
-CILCH-0H0H2-),.97-1.90 (m, 2H, H2a & H2b), 1.62-1.56 (m, 2H, 0008120812), 1.31-1.29 (br, 102081,
-CH2-), 0.89 (t, 381, 3-6.84 Hz, Me). =3C NMR (100 MHz, CD30D); 6175.7 (0=0), 130.9 (-CH=CH-),
130.8 (-CH=CH-), 104.2 (C1"), 77.9 (03'), 7(02'), 74.7 (04'), 73.7 (05'), 67.3 (03), 62.8 (01), 54.3 (061),
35.1 (COCH2), 33.1 (-CH2-), 30.8-30.1 1502 & -0112-), 28.1 (-CH2CH-01-10812 ), 26.1 (000H2CH2),
23.8 (-CH2-), 14.5 (Me). Example 111-2        3-0-(6-suifo-p- quinovop
anosy.fl-1-0-stearoylpropane-1,3-diol sodium salt 20The title compound was synthesized in the same
manner as Exampleexcept that stearoyl chloride was used in place of oleic acid anhydride.  [a]22D
_4.70 (c1.00 1120), IRMS m/z. 567 (M-Na)-, HRMS caicd for C22E51010S (M-Na)- 567.3208, found
567.3211. 25 IH NMR (400 MHz, 01180-36); 8 5,56 (d, 181, 173.16 Hz, 4'-OH), 4.81 (d, 1H, J-4.92 Hz,
2'-OH), 4.74 (d, 181,3=4.64 Hz, 3'-OH), 4.09 (d, 1H, 171.76 Hz, H1'), 4.07  51 (t, 281, 3=6.60 Hz, Hia
& Hib), 3.77 (dt, lh, 3=10.2, 6.27 Hz, N3a), 3.54-3.45 (am, 2H, H3b & H5'), 3_13 11-!, 3=8.80, 4.68 Hz,
813'), 2.99 (dt, 181, 3=9.14, 3.08 Hz, H4'), 2.97-2.91 (m, 2H, 812' & HC'a), 2.68 (dd, 1N, 3=13.9, 5.24
Hz, 36'b), 2.27 (t, 2H, 3=7.40 Hz, 000812), 1.86-1.78 (m, 2H, H2a & H2b), 1.54-1.47 (T., 2H,
000H2CH2), 1.24 (nr, 28H, -CN2-.), 0.86 (t, 3H, 



J=6.88 Hz, Me). 13C NMR (100 MHz, OMSO-d6); 6 172.9 (C=0), 102.8 (Cl' 1076.1 (03'), 74.6 (04'),
73.4 (02'), 72.5 (05'), (C3), 61.2 (Cl), 55.6 (06'), 33.6 (000812), 31.3 (02), 29.0-28.5 (m, -CH2-), 24.5
(COCH2CH2), 22.1 (-C. 13.9 (Me). <Analysis> 15[Example IV]       Example IV-1. Analysis with high
performance liouud 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-sulfa-
20a-D-guinovopyranosyl)-1-0-stearoyl-glycerol sodium salt were separated and detected by high
performance liquid chromatography and elecnrospray mass spectrometry. The test substance was
dissolved in 5% acetonjgrile in 5 mmolll ammonium acetate aqueous 25solution, diluted with Lhe
solvent to an intended concentration, and then analyzed by high performance -Quid chromatography
equipped with CapCellPak 018MG 52 (column size; 2.0 x 50 mm, manufactured by Shise do Co.,
Ltd.). The eparat on conditions were as follow: the column temperature was 40C, the f ow rate was 0.2
mi per minute, and elution was conducted over a period of 20 minutes with a linear concentration
gradient of 50% to 70% of acetonitriie with reference to the above-described solvent.       The eluted
test substance was detected with a Broker Esquire 3000 plus ion mass spectrometer, and the
detection ion mode was total ion chromatography (TIC), and the detection mass range was m/2 - 100
to 1000. 



Figures 1 and 2 show the chromatograms of the test substance. The analysis result indicates that, as
shown in 15Figure 1, the 3-0-(6-sulfo-a-D-quinovopyranosyl)-1-0- stearoyl-oropane-1,3-diol sodium
salt exhibited a single peak, while the 3-0-(6-sulfo-a-Dgoinovopyranosyi)-1-0-stearoyi-glycerol sodium
salt shown in Figure 2 exhibited minor peaks representing 20structural isomer at 6.8 min (peak No. I)
and 7.3 minutes (peak No. 2), which suggests acyl transfer from the 1-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 7.6 minutes 25(peak No. 4  These results indicate that the
3-0-(6-su1fo-a-Dovopyranosyl)-1-0-stearoy1-propane-1,3-dio1 sodium  53 salt according :a an aspect
at the present invention has very high Purity in comparison with a known compound,
3-0-(6-sulfo-a-D-quinovopyranosyl)-1-0- stearoyl-glycerol sodium salt. Example IV-2. Solubility
measurement         g each of the sodium salt and calcium salt of 3-
0-(6-sulfo-a-D-cluinovopyranosyl)-1-0-stearoyl-propane1,3-diol was placed in 5 ml of distilled water for
injection (manufactured by Otsuka Pharmaceutical Co., Ltd.), strongly shaken at 25C; they were
immediately 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 aSW\P has
very Slob 15solubility. In addition, although not shown herein, SOAP series according to the present
invention other than the salts of 3-0-(6-sulfo-a-E-quinovopyranosyl)-1- 0-stearoyi-oropane-1,3-diol also
have high solubili Such high solubility facilitates dissolution of a 20necessary amount of the substance
in a small amount of a solvent. As a result of this, for example, an injection to be admi.nistered to a
subject can be readily prepared. In addition, such high water soluhty is advantageous in preparation of
25injections, as well as other various formulations such 



as oral agents.  54 <Pharmacological test>       The pharmacological activity of the sulfoodinovosylacyl
propanediol compound according to the present invention was examined. 5[Example V]
Radiosensitizing effect test       The radiosensitizing effect was examined through tumor-bearing
mouse experiment.                Examples V-1. Human esophageal sguamous cell 10carcinoma (No. 1)
Human esophageal sauamous cell carcinoma cells TE8 were transplanted into the right femoral region
of KSN nude mice in a ratio of 1 x 1fl6 cells per individual. Subsequently, the mice were bred for about
1314 days to form a tumor mass of about 150 mar3 in each individual. Thereafter, four mice were
assigned to each of the following groups (1) to (4):         _L) non-administered, unirradiated group (in
Figure 3, indicated with white squares); 20(2) non-administered, radiotherapy treated group (in Figure
3, indicated with wr e triangles);        (3) aSQAP C18:0-administered, unirradiated group (in Figure 3,
indicated with black circles); and         (4) aSQAP C18:0-administered, radiotherapy-treated groufp (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  



55 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 tumor volume was calculated according to the calculation formula:
(minor axis)2 x major axis x 0.5. The results are shown in Figure 3.       In all the groups, the tumor
volume steadily increased from the start to end of the test. However, from about Day 10, the increment
of the tumor volume in the groups (2) to (4) fell below that in the (1) non-administered, un- 'irradiated
group. In addition, suppression of the increase of the tumor volume in the (2) non-administered,
radiotherapy-treated group and (3) aSQAP 018:0- administered, un-irradiated group was at the same
level. The increase of the tumor volume was most suppressed in the 15(4) aSQMG
018:0-administered, radiotherapy-treated group in comparison with other groups.      Example V-2.
Human esophageal sguamous cell carcinoma (No. 2) Experiment was conducted in the same manner
as Example 20 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: 25(1) non-administered, un-irradiated group in
Figure 4, indicated with black rhombuses);  56        (2) non-administered, radiotherapy-treated group
(in Figure 4, indicated with black squares);        (3) aSQAP 018:0-administered, un-irradiated group (in
Figure 4, indicated with white rhombuses); and        (4) aSQAP 018:0-administered,
radiotherapy-treated group (in Figure 4, indicated with white squares).       The results indicate that, in
all the groups, the tumor volume increased with the lapse of time, The increment in the tumor volume
in the groups (2) to (4) 10was 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
uSQAP 018 :0-administered, radiotherapy-treated group in comparison with other groups. 15Example
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 20form, a tumor mass of about 150 717,3 in each individual.
Thereafter, four mice were assigned to each of the three groups (1) to (3):        WI non-administered,
un-irradiated group (in Figure 5, indicated with white rhombuses); 25(2) non-administered,
radiotherapy-treated group (in Figure 5, indicated with black squares); and (3) aSQAP
018:0-administered, radiotherapy-treated  57 group (in Figure 5, indicated with black triangles).      The
drug was administered from Day 1 to Day 5, 2 mg/kg once a day. The subjects were exposed to
radiation emitted from an X-ray generator (HS-225, manufactured by Shimadzu 5 Co., Ltd.) at a dose
of 2 Gy on Day 1 and Day 4. The tumor volume was calculated according to the calculation formula:
(minor axis)2 x major axis x 0.5. The results are shown in Figure 5. The results indicate that, in all the
groups, the 10 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
018:0-administered, 15 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 VT to 



VIII used an SQAP compound which had been calcium salt20 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. 25 After a tumor mass of about 50 mm3 was formed in each  58 individual, four mice were
assigned to each of the four groups (1) to (4):        (1) non-administered, un-irradiated group (in Figure
6, indicated with black circles); 5(2) non-administered, radiotherapy-treated group (in Figure 6,
indicated with black squares);        (3) aSQAP 018:0-administered, un-irradiated group (in Figure 6,
indicated with white triangles); and                 (4) aSQAP 018:0-administered, radiotherapy-treated
10group (in Figure 6, indicated with white squares). The drug was administered from the tail vein from
Day I to Day 5, I 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 15of 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)
aSQAP0-administered, 20radiotherapy-treated group in comparison with other 



groups.       Example V-5. Human esophageal squamous cell carcinoma Human esophageal
sduamoas cell carcinoma colic TE- 258 were transplanted into the right femoral region of ESN nude
mice in a ratio of 1 x 106 cells per individual. After a tumor mass of about 50 mm3 was  59 formed in
each individual, four mice were assigned to each of the four groups (1) to (4):         (1)
non-administered, un-irradiated group (in Figure 7, indicated with black rhombuses);         (2)
non-administered, radiotherapy-treated group (in Figure 7, indicated with black circles);         (3)
a5QAP 010:0-administered, un-irradiated group (in Figure 7, indicated with white triangles); and
(4) aSQAP 010:0-administered, radiotherapy-treated 10group (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 010:0-adminmstered, 20radiotherapy-treated
group in comparison with other groups.       Examole V-6. Human esophageal squamous cell
carcinoma Human esophageal squamous cell carcinoma cells TE-     were transplanted into the right
femoral region of , ESN nude mice in a ratio of 1 x 106 cells per 



individual. After a tumor mass of about 50 mm3 was  60 formed in each individual, four mice were
assigned to each of the four groups (1) to (4):         (1) non-administered, un-irradiated group (in Figure
8, indicated with black rhombuses);         (2) non-administered, radiotherapy-treated group (in Figure 8,
indicated with black squares);    (3) uSQ.AP 018:0-administered, unirradiated group Figure 8, indicated
with. white squares); and                 (4) aSQAP 018:0-administered, radiotherapy-treated 10group (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
(Ho-225, manufactured by Shimadz Co., Ltd.) at a dose 15of 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 theaSQAP 018:0-adminisfered,
20radiotherapy-treated group in comparison with other groups. [Example VI] Antineoplastic effect test
Human colonic adenocarcinoma cells SW480 were 25transplanted into the right femoral region of KEN
nude mice in a ratio of 2 x 106 cells nor individual. After 



a tumor mass of about 50 mm3 was formed im each  61 individual, four mice were assigned to each of
the two groups (1) and (2):        (1) non-administered in Figure , indicated with white sduares); and 5(2)
uSQAP 018:0-administered (in Figure 9, indicated with black squares).       The drug was administered
intrageritonealiy from Day 1 to Day 14, 20 mg/kg once a day.       The results are shown in Figure 9,
indicating that the increase Of the tumor volume was markedly suppressed in the aSQAP
018:0-administered group in comparison with the non-administered group. [Example VII] Tube
formation inhibition test using vascular 15endothelial celi-fibrocyte cocultivation system       Using an
angiogenesis kit (KZ-1000) manufactured by Kurabo Industries Ltd., which is a =cultivation system for
human vascular endothelial cells and human fibrocytes, the effects of aSQAP 010:0, a5QAP 014:0,
20 aSQAP 018:0, aSQAP 022:0, ESQAP 018:0, and ESQAP 218:1 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 2510 ng/m1 of VEGF-A and being
designed specifically for angiogenesis, the respective SQAP compounds were prepared to have
intended concentrations. On Pay 1 of  62 the cell cultivation, speciai media each containing SQAP
compounds at the respective concentrations and DMSO (negative control) were added to the
cultivation systems. The systems were cultivated for 30 minutes, 



5and irradiated with 2 Gv of cobalt 60. Thereafter, on Day 4, 7, and 10 of the cultivation, the media
were replaced with newly prepared special media containing SQAP or UMSO. The media were
removed on Day 11 of the cultivation, fixed with 70% ethanol, and the. formed 10tubes were stained
with anti-human CD31 antibody. The stained figures were photographed under an optical microscope,
and the Quantity of tube formation was calculated bv 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
croups subjected to rad ationalone (2 Gy) and/or the SQAP compounds 20exhibited lower
angiogenesis indexes. In Figure 10, "PT" is an abbreviation of radiation therapy. Further, those treated
with the SOAP compounds exhibited lower indexes than the group treated with 2 Gy radiation alone.
When combined with 2 Gy radiation, aSQAP 010:0 25 at final concentrations of 5, 1.0, and 20 HM,
aSQAP 014:0 at final concentraLlons of 5, le, and 20 tM, aSQAP 018:0 at final concentrations of 5, 10,
and  63 20 MM, aSQAP 022:0 at final concentrations of 5, 10, and 20 MM, and PSCMAP 018:0 at final
concentrations of 5 and 10 MM, and STAP 018:1 at final concentrations of 5 and 10 MM inhibited tube
formation in a concentration-dependent manner. [Example VIII] Toxicity test VIII-1. Ames test
A reverse mutation assay (Ames test) was conducted 10ussng aS0AR 018:0.       Five strains
composed of two strains of Salmonella typhimurium, which are base pair substitution mutants, and one
strain of Escherichia coll, and two strains of Salmonella typhimurium, which are frameshift mutants
15were used as indicator bacterial strains. These strains were precultivated in the presence of aSQAP
018:0, 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 20aSi.)AP 018:0 added to the respective
plates were 2 kg, 



7 kg, 21 kg, 62 kg, 185 kg, 556 kg, 1667 Rg, and 5000 kg. Regardless of the presence or absence of
39 mix added during the precultivation wherein S9 mix is a solution prepared by adding cofactor-1 to a
25supernatant frac-Lion of a liver homogenate prepared from the liver of a male rat pretreated with
phenobarbital and 5,6-benzoflavone), for all  64 strains, the number of revertant colonies did not
increase. From the fact, mutagenicity of the substance was evaluated as negative. VIII-2.
Micronucleus test       Micronucleus test was conducted by rat intravenous administration using the aR;
()AP Cb8:0 calcium salt.       Five male SD rats were assigned to each of the six groups (1) to (6): (1)
non-administered group; (2) 25 mg/kg aSQAP 018:0-administered group; (3) 50 mg/kg aSQAP
018:0-administered group; (4) 100 mg/kg aSQAP 018:0-administeredgroup; (5) 200 mg/kg aSQAP
C18:0-administered group; and (6) positive control groupmo/kg mitomvcin C- 15administered 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 



20consecutive 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
immature erythrocytes were counted for each ;_ndividua7, and the 25incidence of immatarb
erythrocytes having a micronucleus was cal uiated. As the index of marrow oroliferahion suppression,
the proportion of immature  erythrocytes contained in 1000 erythrocytes was calculated. The resuli
indicates that no significant increase was round in the incidence of micronuclei in the test
substance-administered grouo in comparison with the non-administered group. In addition, no
influence was found on the Marrow oroliferation suppression in the test substance-administered group.
From these facts, the substance was evaluated as inducing no chromosomal aberration in bone
marrow cells. VITI-3. Single dose toxicity test Using aSQAP C18:0, acute toxicity test was 15 20
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 uSQAP 018:0-administered group.; (3) 50
mg/kg uSQAP 018:0-administered group; (4) 100 mg/kg (1SQAP 018:0-administered group; (5) 200
mg/k(3' uSQAP 018:0-administered group; (6) 400 mg/kg aSQAP 018:0-administered group;and 



(7) 800,/kg aSQAP 018:0-administered group. The test solution for(1)and(4)to(7)contained  a normal
saline solution containing 10% CREMOPHOR EL, 25(2) contained a normal saline solution containing
2.5% CREMOPHOR EL, and (3) contained a normal saline solution containing 5% CREHOPHOR EL
as the solvents.  66       These test solutions were administered via the rat tail vein, and the clinical
signs were observed for two days including the date of administration. No individual died during the
test period, and the lethal 5dose was estimated to be higher than 800 mg/kg.       Other benefits and
modifications would be readily understood by those skilled in the art. Accordingly, it is evident that the
present invention in its broader aspect is not limited to the specific details and 10representative
embodiments shown and described herein. Accordingly, various modifications may be made without
departing from the spirit or scope of the,ge eral 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
20compound 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 25a drug. In addition, the compound
features low 



toxicity. Accordingly, the compound is very advantageous as a drug to be administered to human and
other animals over a short or long period.       The present invention is funded by Special Coordination
Funds for Promoting Science and Technology provided by the Ministry of Education, Culture, Sports,
Science and Technology.  68 rLAIMq        1. A sulfoguinovosylacyl oropanedio1 compound
represented by the general formula (t): [Chemical Formula SO3M H y y Hon-0-C-C-C-ORI HHH HO
bH wherein R1 is 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 oi the snlfoduinovosylacyl 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. 






