. 1e3e. $$%b) . 6L. T.' J#t | 22 AUG 2003 DESCRI PTI ON MEDI CAMENT CONTAI NI NG A
a SULFOPYRANOSYLACYLGLYCEROL DERI VATIVE 5 Technical Field The pregﬁg
invention relates to a nedi canent containing at | east one conpo AYB| %983 ed
fromthe group consisting of sulfopyranosylacyl glycerol 10 derivatives and
pharmaceutically acceptable salts thereof, as an active ingredi
Background Art Sul fur-containing glycolipids contained in natur BM“HM‘W‘M\N““
derived from e.g., algae and hi gher plantg 15 are known to ha

physi ol ogi cal activities. For exanple, in a docunent of Chta et al . *!66166*
(Chem cal & Pharmaceutical Bulletin, 46(4), (1998)), it i

it
specific sulfoquinovosyldiacylglgcerol derivative derived fron1@%mu@mwmwwmm
al gae, G aartina tenella, exhibi sEn%tcd%l§ ?H%l%l?ovy activiti

DNA pol ynerases a and a of higher organi snms_but al so an H V-deri vedaooo:+

reverse-transcri ptase |nh|b|t actlv t hig The
sul f oqui novosyl di acyl ggg Mi sclosed in 25 the Ohta docunent
is the one whose fatt Y%Qﬁ%ﬁﬁﬁp HEH LSV E at the C1

carbon atgopm of the glycerol is an unsaturated fatty acid having 20 carbon
atonms with 5 doubl e bonds, and whose anot her 22 AUG 2003 2 fatty acid
that bonded at the C2 carbon atom ofedhRiGAYCRIOldi s @ saturated fatty acid
having 16 carbon atons. Furthernore, in a docunent of M zushina et al. 5
(Bi ocheni cal Phar macrh®gyr&Senb3invdit {3998 latés t6 sdencaibedenbat a

m xture of specific sul foquinovosyldiacyl gl ycerol derivatives derived from
a pteridophyte exitdining rdt bléasty amd i sompemdigse hedtad cikdmDbepol yner ase
a and a rat DNA polynerase a, 10 however, the m xture has no effect upon an
HI V- derived revaresp teensistimasef asulfopyrasyhacyidbycémot, in a
docunent of Sahara et al. (British Journal of Cancer, 75(3), 324-332
(1997j),19¢t is drRELVaLieee herd phazmaGeRt brally acceptable salts

sul f oqui novosyl nonoacyl gl ycerol s contained_jn an acetone extract froma sea
urchin intesti ne*e5&fhi 125 AR i WHEE? RIFTLMI$RE- in-vivo and in-vitro.
However, the sul foqui novosyl nonoacyl cerol fraction for which Sahara
found the anticancer activities 20|§%%%ﬂ %/ At ai ns

| f i I b b hereto_th
st or-bond, a’sat ur abRHYAT RO kRt AL 0P (W BOLEPbON COBRRLAPH PR Recural

Whose acy! o) SHOTEU HHERVE LR 8T o kO S Y 4TBE BB RE L e
only 10 29 o1 efEl inol Lo BB pnd s 851 L0 pcalptesel ol have ot yer
For example, in a document of Ohta et al.
(Chemical & Pharmaceutical Bulletin, 46(4), (1998)),
it i; described that a specific

sulfoquinovosyldiacylglycerol derivative derived from

20 red algae, Gigartina tenella, exhibits not only

inhibitory activities against DNA polymerases o and f
of higher organisms but also an HIV-derived
reverse-transcriptase inhibitory activity. The
sulfoquinovosyldiacylglycerol derivative disclosed in

25 the Ohta document is the one whose fatty acid that
bonded, through ester-bond, at the Cl carbon atom of
the glycerol is an unsaturated fatty acid having

20 carbon atoms with 5 double bonds, and whose another



mﬁfh respect to individual conmponents contained in the
sul foqui novosyl nonoacyl gl ycerol mixture. Furthernore, National @& &g 2003
Publ i cati on No. 5-501105 describes that a 5 sul foqui novosyl di acyl gl ycer ol
derivative has an anti-virus activity. Mre specifically, it discloses that
the derivative has an anti-H V (human i nmunodefi ci ency virus) activity,
however it does not disclose that the derivative has DNA pol ynerase 10
inhibitory activities and anticancer activities. Disclosure of lnvention An
obj ect of the present invention is to provide a nedi canent containing a
sul f opyr anosyl acyl gl ycerol derivative as an active ingredient. 15 The
present inventokgefoupd;fhatasPESHEL I yLanQs #acyl | ycer.o
derivatives have negicinal agtivﬁbpgg gﬁdL§§h¢2v88¥ Ra Bg8éeHF th€ent i on.
The present invgnyteRoRr O¥i §e§apyPRELG2FEPLCORE A R agean active
i ngredient, at [east one conpound seFecteg %0 ??gng%ﬂgnarggpc85ﬁ8Psting of :
conpounds repreaesmed by the follow ng General Formula (1): OHHOS-CHO
OHOOGC~ GCGHHORa20R~o~ HH ( 1) 22 AUG 2003 4 wherein R101
represents an acyl resrdhermbran ﬂﬁsatub@hﬁénhiBEeMiEﬁEthQCE@1a%@d R102
represents a hydrogen atomor an acyl residue of an unsaturated higher
fatty aci¥; and(Bipbbemicalit Phathycetogpt 86, essalss1t peygahy Biief
Description of Drawings FIG 1 shows anticancer activities of medi canents
of the present ifvdas¢ohbadathat aumbxtueel sf &p&cifishows an anti cancer
activity of 10 a nedicanent of the present invention obtained by an ani nal
test. FIG 3 shdvwsfaduineyesvitéiacriglycgrol dembvatavestdefivba prement
invention obtained by an animal test. 15 FIG 4 shows an anticancer
activity of a nRdPtahiefePhyte nexhbibitat inhibhtooy adtiihtiebyagainskna
test. FIG 5 shomsag g@kicagigr activity of a nmedi canent of the present
i nvention obt ai fied g AP TRERSRest 204 @ W Rl ymetasmcBr,
activity;of a ' nt he, present invepiion obtained by an aninal
test. Fﬂ%a 7 sgﬁﬁg&gﬁFén%ﬁéaﬁﬁﬁ 85%t?%?t9°0?9%%°% YRR cafeRiVoferhEedr esent
i nvention obt ai AgglbYe 20r ARASFL ph £5L - act v 2cfU © 2003
On the other hand, in a document of Sahara et al.
(British Journal of Cancer, 75(3), 324-332 (1997)),
it is described that a fraction of
15 sulfoquinovosylmonoacylglycerols contained in
an acetone extract from a sea urchin intestine
exhibits anticancer activities in-vivo and in-vitro.
However, the sulfoquinovosylmonoacylglycerol fraction
for which Sahara found the anticancer activities
20 principally contains sulfoquinovosylmonoacylglycerol
having, bonded thereto through an ester-bond,
a saturated fatty acid with 16 carbon atoms.
In the sulfoquinovosylmonoacylglycerol fraction,
sulfoquinovosylmonoacylglycerols whose acyl moiety is
25 that of an unsaturated fatty acid, are contained only
in an extremely small amount. In addition, Sahara et

al. have not yet investigated on anticancer activities



5 qut Mode for Carrying Qut of the Invention In the specificati?gﬂhﬂgWB

«term "carbon atons" of a protecting group refers to the nunber of c
atonms assuming that the protecting group is unsubstituted. 5 To be nore
specific, when the group represented by R6 is a substituted al kyl group,
its nunber of carbon atoms is that of the alkyl group itself, and the
nunber of carbon atons of the substituent on the al kyl group is not
counted. The sanme conditions are applicabl% to 10 the case where the
protecting group is other than the al kyl group. First, the
sul f opyr anosyl acyl gl ycerol derivative represented by General Formula (1)
and cont ai ned ipsthe i t.of,:th esent invention as an active 15
i ngredi ent wil |Q65e‘nn€rg§g§%gg? i%%h‘z’@%é ACRBRonERtengontained 1n the

sulfopyranosylagﬁhggﬁgghgbogg?hégékégéhggéﬁgggt%gﬁgé Ceneral Fornula (1),

t he pyranose, which i's a sug u “Fhe pyr anosi de, may
i nel ude a- D- gui novos eubichBrmoSade it s i a1Dpallcas Bhn1 a3 sy gui novose
(i.e., 6-deoxy- a -D-glucose), (err)-D—PUcose i.e., &- eoxy-" a

-D-gal actose), §3:Ds£B00365(He8cribede@Xyt 8 - D-gal actose), a -D-rhamose
(i.e., 6-deoxy- a-D-mannose) and (err)-D-rhammose (i.e.,

6- deoxy- a5 D- nenaviépqu2boTbeyalisatylgloeakbyuraii ¢rteiet REsCapbon
(asymmetric carbon) at the 2-position of the glycerol noiety may be either
the S- or R-confhglruiros. actif@iyAUMBRE3spethi€igugai,skel eton of the
pyranosi de may be either a boat or chair configuration. However, the chair
configuration idipeéeseabthatntheedevivataiel hay. ahnahhé-HIV (human

sul fopyranosyl agyl gl ycerol derivative 5 represented by General Fornmula (1),
R101 represent s1ERUBRYLIieipAgE Wirum)uastiviayedhbivglrer flat tpeaci d. The
fatty acid giving t?e aﬁél resi due represented by R101 may be a
straij ght - chai n BPEpP4fc ﬁchEPﬁ,tﬁﬁsﬂﬁﬁiﬁﬁééVﬁiéﬁérDNétP?lamﬁaaSEron1the

Vi ewpoi nf ,of 10, usi t he coppound represented by General Formula (1) as a
nedicane% , thelgﬁ%ﬁgﬁﬂfycﬁﬁpﬁvbﬂéﬁﬁUQBSeanﬁF@ﬁ@FeFaPFylHéﬁéeﬁs pref erably
used. The acyl residue of the s nah%ht-chai% nsat ur.ated higher fatty acid
has 14-26 carbon atoms (pref erabry -15°8V&n ChurtB¥enEAoR- 26) with 1-6

unsaturated bonds. TRg 8gYbcte8kdifieChEREAE! (R, ANL1EM2LR %2?%&%&%&&9
a medicament containing a sulfopyranosylacylglycerol
derivative as an active ingredient.

15 The present inventors found that specific
sulfopyranosylacylglycerol derivatives have medicinal
activities and achieved the present invention.

The present invention provides a medicament containing,
as an active ingredient, at least one compound selected

20 from the group consisting of:

compounds represented by the following General

Formula (1):

?
HO-S—C-H
Y S O
HO O—G—¢—C—H
H  OR020R0

OH OH (1)



hi gher fatty acid is represented by Formula: R-C (=0)-, where R,is a
st?éight-chgin aliphatig unsat ur at ed hydrocarbon group of 13- 25&2aAler2009
atons (preferably, 20 an odd number of 13-25}, and 1-6 unsaturated bonds
are included in the hydrocarbon group. In the sul fopyranosyl acyl gl ycerol
derivative represented by General Formula (1), R102 represents a hydrogen
atomor an acyl residue of an unsaturated 25 higher fatty acid. In .
particular, R10,2 preferably represents a hydrogen atomin consideration of
an anti-cancer activity. Wien R102 is an acyl residue 2 2 AUG 2003 7 of
t he unsaturated higher fatty acid, the sane fatty acid giving an acyl

f C d. and R102 may be the sane
[esiglue 2 del | pRdct o % [BpPEsSHL £Chetac I Ol 204, K10 1

I I r e t re invention will be
ZELTSP%;gng:roafﬁTﬁgygﬁuféﬁggaﬁﬁgﬁ%gc??ngcggﬁﬁ §?$v5103e§eBFeFﬁBt5resent

i nvention can bg Ryepsged atém(§$99nA%c%9b%$ %c%ene Quﬁgggrdagﬁg T

1 15
the reaction procedure shown in Schene €

2-CH=CH2 " C __higher JEat&y GiEi &S ~ E -~~Njund 5 2 CH=CHZ - CH=CHZ
vvm\vm i u 2 2 2 AUG2003 8510150 C DS FRHJ (Step A

CHy- CH=CHR ~ G pharmaceutically acceptable salts thereof.

Brief Description of Drawings
FIG. 1 shows anticancer activities of medicaments
of the present invention against tumor cells.
FIG. 2 shows an anticancer activity of
10 a medicament of the present invention obtained by
an animal test.
FIG. 3 shows an anticancer activity of
a medicament of the present invention obtained by
an animal test.
15 FIG. 4 shows an anticancer activity of
a medicament of the present invention obtained by
an animal test.
FIG. 5 shows an anticancer activity of
a medicament of the present invention obtained by
20 an animal test.
FIG. 6 shows an anticancer activity of
a medicament of the present invention obtained by
an animal test.
FIG. 7 shows an anticancer activity of

25 a medicament of the present invention obtained by

an animal test.



9

_wr~und 7 Hz ~H~H2 OR OR 102 101 ind 9 SO3Na f H2-~H ~H2 OH g-i %ﬁﬁr%ﬂél
SH~H2 ORIlo2 ORIlol nd 10 OCH2-~H 1 H2 OR~-02 OR~0~ OH Conpound 1 he
hydr oxyl group bonded to the Cl carbon of the pyranose is converted into a
2-propenyl group. (Step B) The hydroxyl group of the C6 carbon of the
pyranose is protected. (Step C) The hydroxyl groups bonded to the C2, C3
and C4 carbons of the pyranose are protected. (Step D) The protecting group
of the C6 carbon previously protected is protected. (Step E) The hydroxyl
group bonded to the C6 carbon is substituted with a group (for exanple, an
al kyl sul fonyl oxy group or aryl sul fonyl oxy group) which can be converted to
a carbonylthio group._ (St er%(f%_ The C6 carbon_is converted intp a

3%

carbonyl thi o group. ( HePD -GROPERY Yo Rf BRIt YRR CL car bon
Lhe hydroxyl oroup A0 i Spectfleailghs’ e tarm MRATRYR, AT ek of
s AL e g B N LAY,
sul fonate salt .agﬁgig%étth%@ﬁgg{egﬁpggdie%% e(g{ quS %suu%@{%t%cf car bons

of the sulfonate sa epro . "As a res ;" a salt of a

sul f opyr 8nosyl agy il ¥eailsgleii MRt | Uind e HRAFHediustliian san be

produced. The salt thus obtained i's subjected totitration wth an acid
such 10 as hydigchleord Gudgd tudd \tﬁl@e}le PPN afIBEY | & YELFBbn
derivative of the present invention. The aforenentioned Steps A-J wll be
further expl ai nagbrign idet@didt ol die Y IA gidie Z-tyapENyded | €ite i umiber i ed
out by reacting the pyranose with allyl alcohol in the presence of a strong
acid, such as tafi fdanbonetoreaf faie osusstf tusitaldy ie rabloyl egpeupt ure to
100C, preferably from80 to 90C, for 20 a half day to two days. However,
the reaction tiise nor icesardeggbndiThe uowe tdendisaEicinomoombpl oeableé nt&t ep B,
t he hydroxyl group bonded to the C6 carbon is protected to obtain the
conpound& o whitdie -CaEe e ddie RrAYRCITNT FHHP (e theB thprethats 25
an al kyl or substituted silyl group). As the conpound capabl e of protecting
t he hydroxyl griddi¥l S%BMround can be used which can provide an 22 AUG

2003 to v alkyl group or substituted silyl grou s the roup. Exanpl es
of ‘the al Kyl otoup rEbreserien Byl reoyr erdrubacy T alyerESh ArpLingive
substituted al kyl groups.. The substi nts_ of e bul ky and.substituted
?Ihkyl ﬁ ?y?qu ‘?%‘%ﬁféptr%qh i?fbefﬁ]%%%’rwgﬁpéﬂ TH s%%%{gﬁ'%e xahpl ?ﬁ of

e substitute inclu - | oyps e
group repr esenl?.{-‘ekg'J %A%ar@eﬂ%}%s%ént%?% %%%%%‘!"fﬁ?rgvdé&sﬁ%‘{‘ %ér‘ogg,a%‘i\/\baﬁgl es of
substi t ts of, e i Lly L ned, u al kyl groups,
pr ef erag]%; al kyﬁ%%%%éﬁy/%%glﬁg%ﬂ%% b%%%?gﬁ%é?%r%gﬁp!ﬁé?' nmet hyl ,
ethyl, isopropyl andxﬁ-@h@yé,ugfawﬁamog?ﬁaéwlglgeey&,def:%srcabby aryl
groups having 6 carbon atons (for exanple, a phenyl group). The substituted

represented by General Formula (1), the pyranose, which

is a sugar skeleton constituting the pyranoside, may
include o -D-quinovose (i.e., 6-deoxy-o-D-glucose),

20 B8 -D-quinovose (i.e., 6-deoxy-f-D-glucose),
a-D-fucose(i.e., 6-deoxy-c«a-D-galactose), f-D-fucose
(i.e., 6-deoxy-fB-D-galactose), o« -D-rhamnose (i.e.,
6~-deoxy- o -D-mannose) and [ -D-rhamnose (i.e.,
6-deoxy-  -D-mannose) .

25 The absolute configuration of the carbon
(asymmetric carbon) at the 2-position of the glycerol

moiety may be either the S- or R-configuration.



15 silyl group represented by R6 preferably includes tri-substi @@ adGsa0d3y!
groups, nore preferably, a t-butyldi phenylsilyl group. Wen the conpound 3,
where R6 represents an al kyl group, is to be obtained, the protection of
the 20 hydroxyl group in Step B can be carried out by adding a conpound
rep?esented by R6-X (where R6 represents the al kyl group defined above, and
X represents a hal ogen atom such as chlorine atom to a solution of the
conmpound 2 dissolved in an organic solvent, such as 25 anhydrous pyridine,
and reacting the solution mxture at rooméenperature in the presence of a
catal yst such as p-di net hyl am nopyridine (DVAP). As the 2 2 AUG 2003 11
conpound R6-X, trityl chloride is preferably used in view of

manuf acturabi | ity arfthe eugawiskelatem ehethomoanbsidetmay 6 edphesent s
a substituted silyl group, is to be obtained, 5 t-butyldiphenylsilyl
chloride, for éx&9dteCn Shaslad configuragnisyund HReweyeandchaiechabetion is
carried out usually in the presence of a catalyst, such as,imdazol, at
room t enper at urcgnff\é.,gue{:mqn dey REPRGHARIS sLD N\BhQW (HatS ¥R EERE i on ti ne
vari es depending 10 upon the reaction conditjops. In Step,C, the hydroxyl
groups bonded to théﬂgéghQZf RIFLLQ c¥4%i¥ﬁ%ﬁ%%téﬁg KatiBRverted into

oo v o S P ) Gt S R AR PR

or oups Eé‘ﬂdeﬁl %Sf{%]c‘éﬂc%isﬁ%aeﬁ%ﬁ; cgﬁzﬁ%%%ﬁg%?n%%gﬁégﬁzd%%%rXeaf’?% h

an organi c sol vent, ﬁwg ’agk iﬁg& eﬁﬁaga e g@f uedl P&gggh%gg\Mt
e 0 g these hydroxy

the 20 conpound capa otecti groups at room

tenperature. Aso% '@fﬁg‘%ﬁ% CRARPOL £1 Ph £ DERE EE AT E BEHYELEK YK ngr Oups,

benzyl brom de, enzyl bromde, t-butyldinmethylsilyl chloride or
triethylsilyl aMsytentdd meiglher Uty TACid ackion tiéNgikhposarpeynd
capabl e of protecting the hydroxyl groups can be carried out 2 2 AUG
2003 12 winder aising atfie caasdumd reprkesented oby egehendlt Ferpudbegiliing
groups. The deprotection of the protecting group bonded to the C6 carbon in
Step D may be a8 rd gtedigamsnt eathe ngtBabghbtchabn ofiséherategdobidhér

di ssolved in an_ organic solvent, such as nethanol, in the presence of a
catal yst, such B&tt¥ tafiknts wproterably dusgéneral ly for 12 hours to one day
at roomtenperature. The reaction time varies depending upon the reaction
conditions. 10 In StEpeEaCRY repafupsofskhg) EPF%BP‘@H?%%P anFadngasigd
group is bondegpto t he h%droxgl group_at _the C6 carbon of the conpound 5,
so that the hyddb¥§8T gf dbbY i 3CEEnbaft b-2ht 6arbRE REOPRY&PEIRESESRISUNd 6.

e reackd on Lo Bl e iiser O 9L0HR | S BET oL P B, 2d0hig g, compound
to a solution of,Lhg.6orpeungd,2 desERbYEdrhl AR-he3R Gnidti§lted
higher fattx acid is represented by Formula: R-C (=0)-,
where R is a straight-chain aliphatic unsaturated
hydrocarbon group of 13-25 carbon atoms (preferably,
20 an odd number of 13-25), and 1-6 unsaturated bonds are
included in the hydrocarbon group.
In the sulfopyranosylacylglycerol derivative
represented by General Formula (1), Rigz represents
a hydrogen atom or an acyl residue of an unsaturated
25 higher fatty acid. 1In particular, Rjg2 preferably
represents a hydrogen atom in consideration of

an anti-cancer activity. When Rjgy is an acyl residue



and reacting them The al kyl group of the conpound having the aJ£¥Isulfonyl
group preferably includes 20 unsubstituted al kyl groups, nore pr e*@%ﬂ@@

| ower al kyl groups, nuch nore preferably, al kyl groups having 1-2 carbon
atons (methyl and ethyl groups). The conpound having an al kyl sul fonyl group
can be represented by R4-X (where R4~ represents an 25 al kyl sul fonyl group,
and X represents a hal ogen atom . Specific exanples include nethanesul fonyl
chl oride and et hanesul fonyl chloride. F ., 2 2 AUG 2003 13 On the other
hand, the aryl group of the conpound having7the aryl sul fonyl group may

i ncl ude unsubstituted and substituted aryl groups, preferably aryl groups
havi ng 6 carbon gt e.d....a phenyl group). In the 5 case of the
substituted ar yIO%gr%%p,%%%&Hﬁlaé:?I&oﬁutgﬁgrspr1§§ttiyt F&Hd 1t frdvee Sfamen datdey

p- met hyl and p- net:ho URS. mpl es of the caonpound having an

aryl sul f onyl grgﬁggi§%W8§% %%nﬁ%@ﬁdfeﬁéﬁPgééﬁtQﬁﬁ&?eﬁ4iﬁ Ratvar &ay be
represents an akgyl nyl gr.Qup..and _X represents a hal ogen atom.
Specific exanplgglﬁﬁg%gde §i8&|3§#egdpﬂoﬁ Y %%I €ggame or different

p- met hoxybenzenggylf @R¥li ggll,ori de and benzenesul fonyl chloride. O the
compounds having an al kyl sul fonyl or 15 aryl sul fonyl group, a conpound

havi ng a tosyl groupﬂo@,p@e&@r&@ydﬁ%é‘gaq@nyﬂeth\g ewpoi nt of reaction
facility. In the reaction of Step E, as an ordani c sol vent, pyridine or

di chl or onet hane smifobgranedylaQyle yeeaelli e r1oaliioagd 20ene MHERG
perfornmed, as the case may be, In tge presence of a catal yst, "such as DVMAP,
at room t enper attoventdon2whadr bet explaidiey. bEhew,.eaction tinme varies
dependi ng upon the reaction conditions. 25 In Step F, the sul fonyl oxy group
(-OR4) of the c8RposndfepysanepiyiacyluilybezotatbeiyaihivesgbSURHLP! esent ed
by -SC (=0)R5, where R5 represents 2 2 AUG 2003 14 a hydrogen atom an
al kyl or aryl gPS88FSREnlpMentaast £an, be pvepawed vdpalylseepl aAgukstituting

t he alkyiﬁulfon ong or arylsul fonyl oxy group of the conpound 6 with the
car bonyl thi o gr b8peP5J) s18| peGeddapcredthi thenrengaion pubcedurteo gi ve a
conmpound 7. Fbrsénafter, tpis cg ognd will be referred to as

"O substituted S&°¥Hnsti FGREReC EBG fiW®. Exanpl es of the 0-substituted
S-substituted 1Qcﬁgﬁgoynd include alkali netal salts and alkali earth

o o
oH B O—CHy=CH==CH,
HO HO
OH OH Compound 1 OH OH Compound 2
15
OR® OR®
o) o
-B> O—CHy—CH==CH, —C> O—CH,~CH==CH,
HO R3O
OH OH  Compound 3 OR?  OR! Compound 4

OH OR*
O o)
—D> O—CH,~CH==CH; —E> O—CH,~CH==CH,
R3O R3O
OR! ER

2
OR Compound 5 2 OR' Compound 6



| metal salts of a thiocar boxylic acid. Exanples of the thiocar boxglé gcéuga

«include thioformc acid, |ower thiocarboxylic acids, preferably al gﬂ t
t hi ocarboxylic acids each having 1-5 carbon atons 15 in its aliphatic
hydr ocarbon noiety (for exanple, thioacetic acid or thiopropionic acid),
and aromatic thiocarboxylic acids each having 6-10 carbon atons in its
aromati ¢ hydrocarbon noiety (for exanple, thiobenzoic acid). 20 The al kal
netal that fornms a salt with the thiocarboxylic acid includes potassium and
sodium The alkali earth metal includes ma§nesium and calcium O the
above-nentioned O-substituted -S-substituted conpounds, salts of thioacetic
acid may 25 be preferabl § used since a reaction can qroceed stably and the
sul fur atom can be easilsgroxidized in a later step. g8r522 AUG 2003 15
Exanpl es of an organicfsolvent used in the reactioft i nclude al cohols,
preferably | ower alc or exanpl e, nethanol
N, N- di met hyl f or mi CsiptdHaxCHLe—ma
may be perfor ned usaa oom tenperat urest q i lg/ng poin
solvent to be usenghi e stRrring for one hourR"Po ®ne day. Note t Ht Qhe
reaction time varies d¥pendPRg Cepwm T he reaction air?di t BRNSampoddd sThe
di hydroxyl ation of Step G may be perfornmed by addi ng an oxi di zi ng agent,
such as osrriumtetraoxid?eB to a solution of the conmpound 7 dissolved in a
sol vent m xture, such Ra mixture of t-butanol andsaater, and then
reacting the resultan lxpure in the presence of |15 aore-oxidizing agent,
such as trinmet hylan ,_%b_pogg]tenperat one hour.to one
day. Note that the e érﬁ“es?ﬂépélﬂ’di
conditions. By the&’s cati on ofoRGLEBwH, R SR 142 OR101
sul f opyr anosyl acyl gl yort ol oHErdougahd ¥e havi ng a de 'ﬁedd%m%aturaged hi gher
fatty acid bonded, through an ester-bond, to its ngceroI ﬁﬁ?@ﬂy can be
obtained. This reaction can bgogfgried out by adding an unsaturated higher
fatty acid corresponding to final 25 product to a solution of the
conpound 8 dissolved in a @.organi c sol vent, such as
di chl or onet hane, and-—#re +&9 cHl xture, if necessary, 2
AUG 2003 16 .' in thedpré suitab Q catplyst, such as
et hyl di met hyl am nopr opyl i i nkde (EDCI) OBVBFOR g the reaction of Step
H as thé fatty acid to be &dHed, OUseomepd e nade of an unsaturated hi gher

fatty § achd whose aylegTope b WRkeb Pl 5888 bt OF 2 LnGoRE

carbon of the pyranose is converted into a 2-propenyl
group. (Step B) The hydroxyl group of the C6 carbon
of the pyranose is protected. (Step C) The hydroxyl
10 groups bonded to the €2, C3 and C4 carbons of the
pyranose are protected. (Step D) The protecting group
of the C6 carbon previously protected is deprotected.
(Step E) The hydroxyl group bonded to the C6 carbon
is substituted with a group (for example,
15 an alkylsulfonyloxy group or arylsulfonyloxy group)
which can be converted to a carbonylthio group.
(Step F) The C6 carbon is converted into a carbonylthio
group. (Step G) The 2-propenyl group bonded to the C1
carbon is converted into a diol. (Step H) Both of the

20 hydroxyl groups or only the hydroxyl group at the



In'the reaction of Step H, the conpound 9 is obtained in the formp$ A6 2003
m xture of a diacylester and a nonoacyl ester. The diacyl ester herein is
represented 10 by Formula (1) of the present invention where each of R101
and R102 is an acyl residue of the unsaturated higher fatty acid added. The
nonoacyl ester herein has the acyl residue of the unsaturated higher fatty
acid added, as the R101 only. Two or nore unsaturated 15 higher fatty acids
may be added, if desired, in the reaction of Step H In this case, the
resultant mxture contains diacylesters represented by General Formula (1)
where R101 and R102 are the sane or different aryl residues, and nonoesters
having 20 different aryl residues as R101 If necessary, the m xture of the
nonoest ers and HTRREEF50R P f behe sdial ethis cobeathedt dve/ by, efbereEneal e,
chromat ogr aphy, and subjected to the next reaction Step |. 25 Furthernore,
if desired, by YEH¢t# nfgé%lmo%%ﬁw%tgqin@mhwsceptw a¢idh. a {ateyp Bgid
havi ng a differgnt acgé residue fromthe acyl residue (R101) of the 2 2
AUG 2003 17 nondeSteFIPPRY1Ehi0IrpiR b ehe £6 eawbertis ebeversed? and
R101 are differl I cyg gﬁggdues. This additional esterification step may
be perfornmed under the $amdondidtons B3temoll ofhesieroteesiest that 5 a
differentg fatty, i i d..dn Step, |, the conyersion into a sul fonate
salt can be car f}&edogsou(?f B@fao%% nagné\n(?%xci&"ﬂ’f}'}?’?‘@ erie sykfonatenenit (2KHS05
+ KHS04 + K2S0 : Y. i dizing nt (for,exanple  hexaamoni um
10 hept anol ybdztt%be%)%lri%ryfl ogg&so %%é%%é]t hgzg%o%rp%%s%ll@’ d?s%%*’%eﬁfi n an

organi ¢ sol venta gﬁdf&b§§h$&§§fﬁé§h¥ﬂ ébfgf“&é%fwg -&gmkpotﬁ%siun1acetate,

and then allow ng the resultant mx e to react af roomt erature. The

deprotection ofpidwent oi Bedn b @AP P WEISELdey L O B b%pf afpfde C2 to C4
carbons in Step J can be carried out by a nethod suitable ?or a protecting

group to be usesbtmihampid|supfedmidites N Nkt abond 261dNeuch
unsaturated fatty acid. For exanple, when the protecting group Is a silyl

group, dédprot eds diydrzorcite?ir radisd o upivg taed d catal yst (e. g.,
trifluoroacetic acid). Note that the pyranosyl noiety of a starting
mat eri al usual 1§kfaayr anosrhqyB giorerol ahdr it Bl veO NSt ithd Sebséhen.
Therefore, the product in each step 25 results in a m xture of a - and
(3-anoners. ThetHHSAk¥@ 4 s separated into a - and (3-anomers by
chr omat ogr aphy. Furtq$rnnre, dependi ng upon a type of the sugar, it is
The aforementioned Steps A-J will be further
explained in detail.
15 In Step A, the 2-propenylation is carried out
by reacting the pyranose with allyl alcohol in
the presence of a strong acid, such as
trifluoromethanesulfonic acid, usually at room
temperature to 100°C, preferably from 80 to 90°C, for
20 a half day to two days. However, the reaction time
varies depending upon the reaction conditions.
In Step B, the hydroxyl group bonded to the C6
carbon is protected to obtain the compound to which

-OR® is bonded at the C6 carbon (where RS represents

25 an alkyl or substituted silyl group).

As the compound capable of protecting the hydroxyl

group, a compound can be used which can provide an



2 ‘2 AUG 2003 18 hel pful to carry out a benzilydenation after Step 42 AUG 2003
thereby to separate an anoner by crystallization. Now, we wll explain the
medi canent of the present invention containing at | east one conpound
selected 5 fromthe group consisting of sulfopyranosyl acyl gl ycerol
derivatives of the present invention and pharmaceutically acceptable salts
thereof, as an active ingredient. The sul fopyranosyl acyl gl ycerol derivative
serving 10 as an active ingredient for thz medi cament of the present
invention may be an isoner having qui novo 8, rhammose or fucose as the
pyranose constituting the pyranosyl noiety. The derivative may be an isoner

in which th I iety is baonded to gl idyl 15 i et i th -
or a - conf i gur UK, SFRURIGE FRBSTS THEPhE I GERHP ASpANA Y GHROUP.
tri b t he .C2 f .t I i dyl iety. Th di t
o The. present i nveltiBR IR, ndttie . rdiRas et edibhdr in
nmbi nat i f i | 20 th t. ad I
afrect the act FUEeyTabd: RecHREE, Rty &) ST Rest Ak BRIRE Yues a
DA pol yrter ase il ith B FTUHRAMGAICAEN @ BATURSOLI

: s
pharmaceutically acceptable salts I'n the ned canmen

present isnvent i@ ugC|liea n i ndtdly1l IdAd %I—elter&ell g;ﬁﬁiﬁs of ﬁ%%% 19

cation such as "a sdodi um or potassi'um i on. after, 2

the conpounds @fxanie @ 4P tHANFuddtid utfed WiiGAY Ity | B Wie/ el tyl
derivatives and pharmaceutically acceptable salts thereof are sonetines

referred to as antedirditydl Igragds ve substance of the 5 present invention".
The nedicinally active substance of the present invention can be orally or
parenteral |y adni ni stleredhdbgimipiatdpresdnved Bipt@ncepndsémes pr esent

i nvention can be conbined with, for exanple, a pharmaceutically 10
accept abl e excigpisaris tart utiddiexitl yde parodipng esrangpll exd o i sstbsit i orenosit @f
thereby to forma nedicinal forrmulation. The forns of the agent suitable
for orallOadni nitdte &ubstitvdlediesilgd igtoumeiriclgule diowexnd ky hngradps,
gas-states. Specific exanples include, but not [imted to, tablet, capsule,
powder, granul ®@refQnatish aldklparunt haming dmt G3shon Afeens. (ferorder to
formul ate the nedicinally active substance of the present invention into

tablets, 20 caﬁgiﬂr‘@%e'p _Ysl,' gt '_es’gs%‘l'ctﬁxlp brt-RIEHENSFENELS L he
TUbri cant. and T HePeslRiE « rE TR BT D AR et arbon
DUl et ! s TR e ol ! e Mode 090022
15 silyl group represented by RS preferably includes
tri-substituted silyl groups, more preferably, a
t-butyldiphenylsilyl group.
When the compound 3, where R6 represents an alkyl
group, is to be obtained, the protection of the
20 hydroxyl group in Step B can be carried out by adding
a compound represented by R6-x (where R6 represents the
alkyl group defined above, and X represents a halogen
atom such as chlorine atom) to a solution of the
compound 2 dissolved in an organic solvent, such as
25 anhydrous pyridine, and reacting the solution mixture

at room temperature in the presence of a catalyst

such as p-dimethylaminopyridine (DMAP). As the



cellul ose, cellulose derivatives, cornstarch and gel atin. Exanples of the
di si ntegrating agent 2 2 AUG 2003 20 include cornstarch, potat@2saéG Q003
and sodi um car boxynet hyl cel | ul ose. Exanples of the lubricant include talc
and magnesi um stearate. Furthernore, additives such as | actose and nannitol
may al so be used 5 as |long as they are used conventionally. Mreover, the
nmedi cinally active substance of the present invention nay be adm ni stered
in the formof aerosol or inhalant, which 15 prepared by charging the
active substance of liquid- or fine pomder-#ornl 10 together with a gaseous
or liquid spraying agent, and, if necessary, a known auxiliary agent such
as a wetting agent inéoRgﬁgon- [esiurized,container such_as an aer osol
contai ner or a RIBEPPYRE rt hetE¥pltaghhgrigents mrefesabivzegedadn for

exanple, 15 dic o] n opane_qQr nitrogen may be used. For
pargﬁteral adniﬂ#g?ré%?@%gﬂfﬁgéﬁganiﬁEYI?ngcf?9%t58é3¥'0¥ t he present

i nvention can be inj d , | e t m.nistrati on or

i njection. For rectgﬁﬁg§n$§¥s?§§P?§§§n§’sﬁB%géiggrggﬁﬁﬁssgtﬁo used. The

supposi tory mayabgupsepeseddbyi I Xi §gothe fEdigi pal Lye substance of
the present invention wth an ég%ip?e%tsfhg§ Egngge$%%$%é%&ét body

tenperat us e buttibutplddpRény09in { ENPRLSEUEE h ao; gu , carbon
wax or pol yet hyl ene glyg%l,n%nd 25 nol di ng the§§gsﬁ ?%g?gha%grﬁggg by a

known nethod. Fas the eombousdrR6irp &¥di ehectbaseidheigedheinall y active
agent of the present invention 2 2 AUG 2pp~ 21 .' can be injected

hypoderm cal | y,ountuscal hyebnstie présenesods! ¥ OatanyseMusgehakky. An
injection preparation may be fornul ated by dissolving, suspending or
enul si fying thelfhedazdhal &y noomveespesature HbrtdehSlfndept tentivet 0 an
aqueous or non-aqueous solvent such as a vegetable oil, a synthetic
glyceride with %@YattyNakedthah theereattiohi yime Vatigsadedendipgopyl ene
gl ycol Qg a known nethod. If desired, a conventional additive such as a

sol ubi I i %8 ng agdP?n Bhe 19e’ehiPrgePREi kioRgent, an enulsifier, a stabilizer
or a preservative, n§% ge added to the preparation. For formulating the
medi cinal |y active stBsP&fReCof thRehYATRRYL 0BT PHP® Bondedohs, thesfansi ons,

syrups or elixits, phar maceutically acceptabl e sol vent such 15 as
sterilized wat eéfsz%lgdiQ?e%?}fcl?ﬁn%raﬁ%r%‘??%‘gﬁe%h?%ﬁl oFyesredainhe sol ution

may be used. Theg, dig&ﬁzlégaagéﬁye f%%@%?gfﬁ% fbhﬂﬁe%gxggtngggﬁy be used

together with a phatmaceutical Iy atce ng er

tivity, t L Cl i . he ..d he.
rodi o1 a1y aot T geRd i TP e e bt SR B o bR E e Bk B ok atel
set or arf ust edgduRCCOFKANSLoMEEDi SN SENL LSS T é:? PT8kofls can b

adm ni stration route, a degree or stage of a target d e, and fhe
like. For exanpt@rriedtdet copeadtivieling@dMMRts84i0R hfad9de, ofnkhe

medi cinally active
hydroxyl groups bonded to the C2, C3 and C4 carbons of
the compound 3 dissolved in an organic solvent, such as
N, N-dimethylformamide (DMF), and reacting with the
20 compound capable of protecting these hydroxyl groups at
room temperature.

As the compound capable of protecting the hydroxyl
groups, benzyl bromide, p-methoxybenzyl bromide,
t-butyldimethylsilyl chloride or triethylsilyl chloride

25 may be used.

The reaction using the compound capable of

protecting the hydroxyl groups can be carried out



substance nmay be set at 1 - 10 ny/ kg body wei ght/day. 2 2 AUG 2003 22 In
the case of administration by injection, a dose of the nedicind 2\AUScei0ye
substance may be set at 1 5 ng/ kg body weight/day. In the case of rectal

adm ni stration,

a dose of the nedicinally active 5 substance may be set at

1 - 5 ng/kg body weight/day. However, the dose is not limted to these.
When the nedicinally active substance of the present invention is used as

an anticancer

agent,

exanpl es of cancers to_be treated include those having

10 features of malignant tunors such as sot?d tunors i ncluding -
adenocar ci nonma, epithelioma, sarcona glioma, nelanoma and | ynphoma, and a

fluid cancer

such .as | eukem a npl es 15 The present invention wll now

be described by'Rd¢Tof FF&tEP&ﬁpF§§°tH8%e9@PleH@npﬁ@§eﬁﬁchn@én¢m@n i s not

limted to thes
sul f opyranosyl a

nt hesi s Exanpl e> Preparation steps of a
BrPERIRaRY o3t

B8rivative will be shown in Scheme 2 by way

f | f | | g | 2 .2 AUG 2003,23 2
R0 2 0 (1) H oy Toth Bepigide dcitus e Brotegind @rpuﬁsae@é%" (9

TBDVBO TBDMVSO Oy

TBDVSO O (VI 11) TBDF/B?OQ%]%bX)éDF/gE)SgQ p&ﬁggﬁ%gﬁ&)@g%% g\?{ O A((:)S °

O-OR~0~ Ng03S 73Ho®utXbh oF @ﬁbCBbﬁﬁoUQHOh Rs@5108039n1 B¥§2§9&70

TBDMSO OR~02 TBDMSO O-OR~0~ Ts= tosy

TBDMVS= t - but yl di met'hyl’s

R101-an acyl resbdvenef 8dchnast Weahadoagi dn and Blegsaclydrogen atomor an
resi due an unsat ur at ed hi gher fatty aci

catalyst, such as p—toluenesulfonlc acid, generally for

acyl

10

15

20

25

12 hours to one day at room temperature. The reaction

time varies depending upon the reaction conditions.

In Step E, R%, that is, an alkylsulfonyl or

arylsulfonyl group is bonded to the hydroxyl group at

the C6 carbon of the compound 5, so that the hydroxyl

group is converted into -OR% to give the compound 6.

The reaction to give the -OR% group is performed

by adding a compound having the alkylsulfonyl group or

a compound having the arylsulfonyl group to a solution

of the compound 5 dissolved in an organic solvent,

and reacting them. The alkyl group of the compound

having the alkylsulfonyl group preferably includes

unsubstituted alkyl groups, more preferably, lower

alkyl groups, much more preferably, alkyl groups

having 1-2 carbon atoms (methyl and ethyl groups).

The compound having an alkylsulfonyl group can be

represented by R4'-x (where r4' represents an

alkylsulfonyl group, and X represents a halogen atom).

Specific examples include methanesulfonyl chloride and

ethanesulfonyl chloride.



1015 20 AcS=acetylthio, higher fatty of Reaction conditions: 55 al 1yl

al cohol, trifluoronethanesul fonic acid, at 80C m benzal dehyde, 2iAY§ 2003
chloride, at roomtenperature n; acetic acid, water, at 100C p;

t ol uenesul fonyl chloride, dinethylam nopyridine, pyridine, at room
tenperature q; t-butyldinmethylsilyl trifluoronmethanesul fonate,
2,6-1utidine, dichloronethane, at roomtenperature f; potassium

t hi oacetate, ethanol, under reflux g; osnif tetraoxi de, trinethylam ne

N- oxi de di hydrate, t-butanol, water h; fat £]acid, ‘

1- et hyl - 3- (3-di met hyl am nopr opyl ) car bodi i m de hydrochl ori de(EDCl ), at room

t t HO (| H 2 A 2003 24_1; OXONE, gl aci al ti
agrgfrgogggsiun1gcép§%2£§%t°FBSﬁ1géﬁégiﬁpﬁr@ry}l368?Pc°§cgagcggm§%aid :
2 s the same: a1abHha Bt CEEPLEG B8hh groRhhey el BOls' BRBRbSERENESE
Mo i fical i , | | d_jnstead,of St B
Soheme 1 1’ oraid sbSElEdEed oy EPalblids fRE QY Ehablv BRVA HERYEE (o |

b . ound . b tlon o .
Pyl || 700 A eehg GREsYBoh Brol Lhigih 8 ohdhor S86LRTT) Ra 288 T oyt

chlioride §s reagigd 9 tHhé&ospRER LM %ﬁgie ¥O%§,é§§Q@Qgeg %93¥hegroup at

C6 carbon thereof in Step p, and then, carbons are

protected with sulbst yteemet byéseby! i HE DES ﬁ:SﬁlSthi-ahH bhfnﬁtﬁ8§81 Step B
of protecting the C6 carbon by an al kyl or Substiiuted silyl group, and
Step D of deprogectpsg tEeaRPlés cArbhe tombpbEndr REGSAgOAnScheme 1 may be
omtted, because of the stable nature of the tosyl group. Furthernore, in
Step h, a nixtuekeybsubfomnbegteunp ainic tidst eompsundés arspdesdéheedgonoest er and
the diester are sgggrated fron1eagh'other by chromat ography and 25
subjected to StRp RS reXpeeherel 3¢ <rapnpsents Rouaryasulfonyl

1-0- (2-propenyl)-D-glucose (I1) One hundred granms of D-glucose (1) was
added i nt® 250 $EOW: AR | X F¥eRFRFeRRY auhalegent ayoB80. di ssol ved t her ei n.
To the solution, 0.8 plL of 2 2 AUG 2003 25 trifluoronethanesul fonic acid
was gradual |y acRRSHitRties*amples. toplede contielinenesThéanylhehdokideon was

reacted in an ail bq%? q% 80C for. 30 hours_while stirring. At the stage
where the react? IPEEIIFYRSRFRISS Sl IPRREetRtorife aRACPERACRPRELEONKAS

neutralized “jtéhloride

Of the compounds having an alkylsulfonyl or
15 arylsulfonyl group, a compound having a tosyl group
is preferably used from the viewpoint of reaction
facility.
In the reaction of Step E, as an organic solvent,
pyridine or dichloromethane may be used.
20 The reaction mentioned above may be performed,
as the case may be, in the presence of a catalyst, such
as DMAP, at room temperature for 2 hours to one day.
The reaction time varies depending upon the reaction
conditions.
25 In Step F, the sulfonyloxy group (-OR%) of the
compound 6 is replaced with a carbonylthio group

represented by -SC (=0)R>, where RS represents



1 mL of trimethylanmine and concentrated in vacuo. The thin |ayer
chromat ogr aphy denonstrated a yield of about 60 - 70~. HO ~ | )Za.Mmiﬁmno ~
HpO O (Il ) 1o HO HO OH HO Route m 1-0-(2-propenyl)-4,6-0 benzylidene- a
-D glucose (I11) 37.5 grans of the conpound (I1) was added to 15 210 nL of
benzal dehyde and di ssolved well. To the solution, 98 g of zinc chloride was
added. The reaction m xture was reacted at roomtenperature for 4 hours.
Thereafter, the reaction m xture was added to 500 nL of hexane, .and then
100 nmL of diluted 20 sodiun1hydrogencarbon§te was added. The reaction

m xture was allowed to stand at OC for 30 mnutes to crystallize. The

crystal was fil i i0 d dissolved in 50 nL of ethanol. The
sol uti on was al%g{vg%%&gtin ht%(ﬁgﬁoiff:ﬂ)r nMhit e3E 'Y 25 recrystal i zation

ield 21g (68.1 . 40, . 2 2003 26 1H
(NK/IR(eSOOM-Iz? E:DClS- ??"‘w)s%hé ??%%{L?f#%%(zﬁc%g"%r‘?? ‘?ig%@?f?s‘é 3H, m Ar),

5.98-5. 85(1H, naubdiGHng S ( S 3 ( = 5.9,
“CHECHR), 5. 23(1H, dd, J:f2&%.%&¥§ﬂgﬂ%@%’go‘%ﬁ%§3@}l‘g& 1) |
4.28-4.19(2H, myrod#FioCHHEDompboWd 46 QP tht +

J=9.3, H 3), 3.3%-5&?8(1H, m |+%Eo, 3 7001 o %Eﬁ%ﬁ%§h€§%§fgﬁé%%(1H, dd,
J=3.889. 3 H 6h)s & ¥kdd td ,rdadk Jintan dogdIddn dolvanENQ OgHfs Route n:
1-0-(2-propenyl)- a -D-glucose (1V) Il ) Into 260 nL of a solution of
acetic acid andc warpourtd 20. ( Heré&)nafiterg {8l Tcoipdind®fwile we&nmpound
(1'11) was dissolved. The solution was reacted at 100C for 1 hour,
concentrated i rFefRuired arl 3aur'l 0+ subdiyi tited a—gels ubsasit utedomat ogr aphy

(di chl oronethane . nmethanol = 6 . 1) (yield: 6.3g (28.6 mml), recovery:
82.4% . 1H NVR(GEURAEA'GD30OD- | - TMS) ; 5.92-5.79(1H, m -CH=CH2),
5.26-5.18(1H, m -CH=CH2), 5.07-5.03(1H, m  -CH=CH2), 4.23-3.23(7H, m HO
(1V) 11 > n HO O HF¥mples of seke byt Rpgted poS-substituted

1-O (2- perOpenylc}o_an;SooﬁrfdA'_fnoc!fﬂdseu'afﬁcna}/]!j? _meatélD salts and alkali earth

metal salts of a thiocarboxylic acid. Examples of
the thiocarboxylic acid include thioformic acid,
lower thiocarboxylic acids, preferably aliphatic
thiocarboxylic acids each having 1-5 carbon atoms

15 in its aliphatic hydrocarbon moiety (for example,
thioacetic acid or thiopropionic acid), and aromatic
thiocarboxylic acids each having 6-10 carbon atoms
in its aromatic hydrocarbon moiety (for example,
thiobenzoic acid).

20 The alkali metal that forms a salt with the
thiocarboxylic acid includes potassium and sodium.
The alkali earth metal includes magnesium and calcium.

0f the above-mentioned O-substituted

—S-substituted compounds, salts of thiocacetic acid may

25 be preferably used since a reaction can proceed stably
and the sulfur atom can be easily oxidized in a later

step.



glucose (V) Into 200 nlL of anhydrous pyridine, 6.3g 5 10 15 20 %éﬁ & nﬂﬁl)
of the conmpound (IV) was dissolved, and 195 ng of p-dinethylam 9 6 $ie

(DMAP) and 7.0g of p-toluenesul fonyl chloride were added. The sol ution was
reacted for 16 hours at roomtenperature while stirring. Thereafter, the
reacti on was quenched by adding 20 nL of cold distilled water, and the
reaction mxture was extracted with ethyl acetate (3X200 nL). The organic

| ayers were conbi ned, neutralized to pH 4 mth 1.0 Mand 0.1 M hydrochloric
acids, washed with brine (2X200 nmlL), dried over anhydrous sodium sul fate,
filtered, concentrated in vacuo, and purified by silica gel flash

h hy (d 1 d 23.0
chr omat g1 35ty (L STLPERITLEZE, an THORAEL, Gofdeps Ihabll ehiend, 0,1 (2.
TsCH3), 7. 30(2Hréhce&éhJiﬁﬁléﬁe1§figaolé 99réf2¥£ﬂt& ﬂbwe£}5£%€% %é 24(1H
dd, J=1.4&17.2, -CHECH2), 5.11(1H, dd, J=172&12. 4,

J=3.3, H1), 4. 58 %@emme&awéf:ﬁ e@haﬁ@ﬂ-@ﬂd J§Qn61 )/) H00 0 ~ HOO
O(v) i HO O~ HO 0~ 25 te q: 2,3,4-tri-0-(t-buty dlnethy silyl)-1-0-(2
propenyl ) - 6- 0- (M N-ad ithestih§ Dfytpambd & ghdicdbmetMy)sulPoRide)C 2003 28 Into 25
mL of anhydrous dichl oronet hane, 11.2g (29.9 muol) of the conpound (V) was
di ssol vedb and 23. 8g Bhetaborghentiohgtsregattionf nagr baephafiesmetionat e and
14.4 g of 2,6-lutidine were added. The solution 5 was reacted under

ni trogen flom1f@ﬁudkﬂYmmmer@mlbemperatuge Toethafbeilingepedatt Pbn was
guenched by addi ng 150 niL of dichloronethane, and the reaction m xture was
washed with brides¢vanmp we)bedused whibte aphjursng £odi oneshpagt 60 one
filtered, concentrated in 10 vacuo, purified by silica gel flash

chr omat ogr aphy ?%%xaﬂ@OteeF%?F thetxeactign tine yaréeq: depepdingoupgn
mol ), recovery: 91. /2 1H NVR(300MHz, CDC13~-TMS); 7.83(2H, d, J=8.3, Ar
at TsCH3), 7.29% 1E‘Hr%la '9’-‘8“0‘3012\ 15%°IT§SOz) 5.92-5.79(1H, 15 m -CH=CH2),
5.21(1H, gd J=1. 5&1, 11(

o A3 1T 5 otnd gl BTy 1o 3hs BT §%?éa%§fi‘r Beopes Epbnsf B o
"0 O TEOVEO o aa%%%”&%% %‘Bﬁslﬁ@ e Ft?%ﬂ etp'
propenyl ) - 6- deoxy- §- a5k %69'9f 2he cabgsgﬁ§vahhésb 98d2?vg5 951 Rxdrous

ethanol, 7.9 g (11.0 nmo of the conpoun I SSO then

1.8g of 25 pOtaﬁﬁkH@}éh'Qééﬁt&éea“ﬁ§xéggédofT€eb§@BHBlOan&a§aE%§Ct%ﬁdunder
reflux for 3 hours while stirring. AUG 2003 29 Thereafter, the

reaction was quenehetedytafdi t8e ;QesﬁLtaﬁtC@hdtdrét ihl Eﬁe\r{:'?ké"sené@d oithe
reaction mxture was extracted with ethyl acetate (3X200 The organic

| ayers we$e conminedcxﬂa$b£dgmh§bnb;iBachzxaoermhhth§1dmuﬁd tveiidehydr ous
sodiumsulfate, filtered, concentrated in vacuo, and purified by silica gel
fl ash chromat ogaphgoiheemperaterayfoacenet sour50o0: ohp fApyel dNoBebSghEedx 02
mol ), recovery: 82.00 . 1H NMR(300MHz, CDC13-~-TMS); 5.97-5.81(1H, m
- CH=CH?) , the reaction time varies depending upon the reaction
conditions.
By the esterification of Step H, a
20 sulfopyranosylacylglycerol derivative having a desired
unsaturated higher fatty acid bonded, through an
ester-bond, to its glycerol moiety can be obtained.
This reaction can be carried out by adding an
unsaturated higher fatty acid corresponding to a final
25 product to a solution of the compound 8 dissolved in

a suitable organic solvent, such as dichloromethane,

and then reacting the resultant mixture, if necessary,



10 5.26(1H, dd, J=1.6&17.2, -CH=CH2), 5.13(1H, dd, 15 J=1.6&10.4, -CH=CH2),

< 4.73(1H, d, J=3.2, H1), 4.32-3.42(7H, m, 2.83(1H, dd, J=9.8&1 2 Uﬁﬁm
2.30(3H, s, SCOCH3), 0.91-0.82(27H, m CH3 at t-Bu), 0.12 - -0.03(18
Si-CH3) TsO AcS TBDMSO O ( Wl ) f TBDMSO O ( VIl ) TBDMSO --~ TBDVMSO TBDMSO
O~ TBDMSO O~ Route g: 3-0-[2,3,4-tri-0-(t-butyldinmethylsilyl)-6
deoxy-6-acetylthio- a -D glucopyranosyl]-glycerol (VMIIl) Into a m xture of
t-butanol . H0 (=4 . 1), 5.6g 20 (9.02 nP?L) of the compound (VII) was

di ssolved and then 1.5 g of trimethylam ne oxi de di hydrate and 15 nlL of
0.04 M sol ution of osniun1tetraoxide in tbutanol were added. The sol ution

12°5 of hoti var o Eha BBEr@RHE R R 665 AR BRERTRE . RRO A e al | oved
to stand while é£h§i??g?ég?}??gnggé%§?2g9§bggl1mléehé§BE&§tE@u&ﬂsorb the

osm um t et r aoxi de at | suction reaction was quenched

by adding 200 nL of egl dndi gbhkkednalEeiste@Nt, e%ls’ 3HeS W %¥1égf3”téuﬁgale
(3X200 nL). The organic layers 5 were conb nbi ned, washed with brine {2X300

nm), dried overaaabi(drose meg¢i v aebbabe, ahi bhekedrateac ailghalred 44t ywacuo,
and purified by silica gel flash chromatography (hexane : ethyl acetate = 3

.1 -~213) (yietddSwRBoge(dc92 muolp, isechuer yepld8sedtedl Byl R MR(GHOOMz,
CDC13-1-Tws); 4.73(1H, m H1(Rand S)), 4.12-3.40(10H m, 2. 86(1H dd,
J=9. 2&13. 6, H-6§¢pe2a32€eHmu§a $CPCH3), 0.88-0.79(27H, m CH3 at t-Hu),

0.08 - -0.03(18H, m Si-CH3) AcS AcS TBDpMOO( VIl ) ~TBgpMO O ( VI 1|
) TBDMSO TBDMSO OH 0inOthe HMebStRom ©fth:Step H, the compound 9 is
3-0-[2,3,4-tri-0-(t-butyldinethylsilyl)- 6deoxy 6-acetyl t hio-

a- D- gl ucopyr anoSpEpined- dnesjegifpsar of @ Mixguge of a diacylester and
3-0-[2,3,4-tri-0-(tbutyldimethylsilyl)-6-deoxy-6-acetylthio- a -D 20
gIucopyranosyl]ﬁlmQPBﬁCEﬂGﬁéﬁfl-gF@@e@@aQML%SF3ﬁﬂh§RR}Qﬂ}%ﬁrQﬂﬁﬁﬁﬁQﬁ@d
dlchloro t hane 37 &2 09 nnDI) of the compound (VII1) was dissol ved and
then 600tfiy of El‘écf oy fiy (3P B %@r@é@% ivestdian a&%rwaec%md. The

| ut ted _at 25 t f mh I i ng.
Thereafter . tho 8acENEn a2 dSeAinattiy Lardehis 2o e S= DA 2003 31
. dichl th X h
sodi um sul f ate, Tropedr S8R0 REAY AR T WIS Ry 1 o of -%%1%;‘)3;
flash ch t h I
(y?ZI dCo1[ o[rﬁeog:;:ggt ércglli %%q'du(%? yth%c% aetélryl ed tg]fg}f%ejpn%%o%s?CZd 895
My (974 a nol); Jheeaveny (e fk@t%ﬁ)y N tRidlor %‘7‘% ot {\%« 300Mz,

CD013~- TMB); 5.32-5. 28(2H, 4.°68( 1H,
3. 98- 3. 36610H, 'Fﬁl,gh%r&f(alﬂﬂy Bl P pdlidhd Hih)de2i a2 24 (Bhe M

OCOCH2&SCOCH3) ,
reaction of Step H. 1In this case, the resultant
mixture contains diacylesters represented by General
Formula (1) where Rjg; and Rjgy are the same or
different acyl residues, and monoesters having
20 different acyl residues as Rjgj.

If necessary, the mixture of the monoesters and
diesters can be isolated from each other by, for
example, chromatography, and subjected to the next
reaction Step I.

25 Furthermore, if desired, by reacting a monoester

obtained in Step H with a fatty acid having a different

acyl residue from the acyl residue (Rjygy) of the



1.98-1.93(4H, m CH2-CH=CH CH2), 1.61-1.56(2H, m OCOCH2CH?2),

. 1.28-1.23(20H, br, -CH2-), 0.88-0.79(30H, m CH3 at t-Bu & CH3 al 2A44G 2003
0.09 = -0.04(18H, m Si-CH3)(NWR of the nonoester) 15 Ac Ac TBDMSO (vzlz) h
TBDVSO (|1 X) TBDMIB MsO OH ~ TBDMBO ~~ OR~02 O-~CH TBDMSO O ~ORi o~
(rmonoester (1 X); RLO1=0l eol y~ R102=H di ester (I X ); RL01=R102=0l eoly) 20 Route
i: 3-0-[2,3,4-tri-0-(t-butyldinmethylsilyl)-6 deoxy-6-sulfo- a

- D- gl ucopyr anosyl ] - 1- 0- ol eoyl - gl ycerol sodiumsalt (X) Into 3.5 nL of

gl acial acetic acid, 21.4 mgy (23.2 ,unol) "of the conpound (IX: nonoester)
was 25 dissolved and then 500 ng of pota55|un1acetate and 35.4 ng of OXONE

were added. Thend a@é{@rwﬁrf@g; 000" SiotRed £ 3 Ui fod O GyROEES Whil €
stirring. 2 2 AUG 2003 5 10 15 20 32 herea ter, the reaction was

quenched by addify, IindrirQf; cotel @i stdtded él@PrreQi(&\E@@t edrmigh et hyl
acetate {5X20 ni 5 The organlc | ayers were conbined, neutralized with
saturat ed sodi lddiei Sgen s honot £c $01.dnli HPerh TP m&)pemﬁéh@ddwmﬁ&er
brine(2X60 nL), dried over anhydrous sodiumsulfate, filtered, concentrated
in vacuo, and pthe fsaamke bqormlitm@edsfﬁmﬁecmmlmgma@ioqep’dl*clmh*or onet hane
: methanol =50 . 1 --~ 20 . 1). Thereafter, the reaction product was
further pgurifi el dyf fexgnipefdtoryreamcid | igsuasledhr omat ogr aphy (ODS col um,

met hanol . water = 80 . 20){yield: 3.3 ng (3.49 a nol), recovery: 15.00 .
1H NVR( 300MHz, CDC13IR- sted; Ip. teescamyersion, intpEarsplfangbe1dalbr, H 1(R
and S)), 4.31-2.88(11H, n), 2.172. 13(2H br, OCOCH2),  1.82-1.80(4H, br,

CH2- CH=CH- CH2) cqnzmg‘ﬁrlb*e @oHpOrpdding 1am 2exidbzing GrgeRt, 0. 72( 30H, m
CH3 at t-Bu & CH3 at Ac 0 08(18H, br, Si-CH3) AcS TBDMSO O ( Ix )
TBDVSO OH TBDVERI € ~¥R-OXONE 06&KHS A5 TB[%%P@ ’( §2§°¢BDR/BG“@-V‘?§BWB’@)

O~ O%0~(m010I8¥%fbue{ g g

- D gl ucopyr anosSF 942 2ISAE o R a@% ?Unpgﬁ??mTQT}uTnto 7 L of a

(a1 e rnd ey BNETS SO RRrOh or CRE EHbGaBS P S0l Ve,
The sol ution wag; & £303 &4 f‘ﬂ 06‘} anl% §543,80p3 éﬁléhlf.’slﬁukfg?ga EEﬁ for

16 hours while stirring, eaction mxtlre was extracted w

acetate (3X10 Mdet I8 ea@{]@aé?h& ﬂa@*&’%één‘ﬁﬁr ?EQQPé”eg?%‘r’“gggﬁdaMHhHg' ne

(2X20 nL), dried over anhydrous sodium sulfate concentrated in

vacuo, and Durléh@dr@é(uﬁtéﬁﬁamﬂf{uféa@@ E@é@x?a&@gfé@JRYtéﬂbébh%Qaﬂ hane .
nmet hanol = 10 . --> di chl oromet hane . nethanol . water =

4) (yield: 138.1 ng (2R8 daﬁeb};ecwsﬁvsrytheG Z2oteétfng %HoNBB( saawa
CD30D- | - TMS) ; 5. 24 5.17(2H, m -CH=CH), (1H m AI(Rand 9)),

4.18-2. 754 11H, ®,c2rBon2. 24 (hk 02 EﬁIEkQ&arﬁoﬁé in98¢ép, Jnran be
CH2- CH=CH- CH2), 1.49(2H, br, OCOCH2CH2), 1.20(20H, br, -CH2-), 0.78(3H, t,
J=6. 3, CH3) NaO3RIBOME@: (bx 3 TEEVSO OuiTERBMSOL Ox~aRPEeteERanpl graup

to be used and capable of maintaining a double bond of

the unsaturated fatty acid. For example, when the

protecting group is a silyl group, deprotection can be

20 made by using acid catalyst (e.g., trifluoroacetic

acid).

Note that the pyranosyl moiety of a starting
material usually takes «- and (8 -anomer configurations
in a solution. Therefore, the product in each step

25 results in a mixture of «o- and [ -anomers. The mixture

is separated into «- and J -anomers by chromatography.

Furthermore, depending upon a type of the sugar, it is



Na03S (xz) H H OH HO O\ ~~OR~o~ (R10l1=ol eoyl) The Steps h-j were carried out
. in the sane manner 20 25 as in Exanple 1 except that nyristolei c2 AcAUS 298
used in place of oleic acid to synthesize 3-0-(6-deoxy-6sul fo-a

- D- gl ucopyranosyl )-1-0-nyri stol eol y-gl ycerol sodiumsalt (yield: 118.7 ny
(217 a nol), recovery: 59.8 ~). <Exanple 3> The sanme procedure as in
Exanpl e 2 was repeated 2 2 AUG 2003 34 except that palmtoleic acid was
used in place of oleic acid to synthesize;g-0-(6-deoxy-6-sulfo--a

- Dgl ucopyranosyl )-1-0-pal mtol eoyl -gl ycerol sodiumsalt (yield: 142 ng (247
~cnol ), recovery: 67.7 5 <Exanpl e 4> The sane synthesis exanple as in

Example 1| xcoRigdl (e hAPAd J inkrz ARl dipS el sapplgce of the

conmpound (I X: nonoester) in the route | of epari ng (X) from

the conpound (lReredid th) sepmiatdeimmnidl 2y MassiSed 44y ppce of OXONE,
will be described. 13.1 ng (11.0 ~cnol) of thé corfpound (I X : diester) was

di ssolved in 0.5 nl Mjw dived vl omad:eine thd) edic fiei®ldfinohe HPeséht Of

0. 06M sol uti on 15 of hexaammoni um hept anol ybdate tetrahydrate

( (NH4) 6Mb 70244 H2B)entiodD ednwdriagany ey Qe wate faongmindidskeTedted et o and
stirred at roomtenperature for 50 hours. Thereafter, 10 nL of ethyl

acet at e \las addswnt ¢hehegrneartdansising af sarldf dgyeramesay Taoyl@Dycsatal i on
was washed wi th saturated sodi um hydrogencarbonate solution (2X5 nL ) and
brine (2X5 nl) degrivedisias afhhe aresasd dmvantiare ard | tered, concentrated
in vacuo, and purified by silica gel flash chromatography (dichloromethane
. nmethanol = 2Phymaceuticylly pccentabladialits Lhenent esas A yaetbeeance
was obtained (yield: 7.8 ng (6.4 a nol), recovery: 58.2 ~). 2 2 AUG 2003
35 AcS Na03S TEDMESH 4% ~ ) ~TBDMSO 0 ( x' ) TBDMSO OR-02 TBDMBO OR-02

TBDMSO 0\ ~OR~0~ TBDNEO 0\ ~OR~0~ R101- - 0l eoyl The conpound,
represented by Gener eFﬁﬁ££§EYR%3°§§f%égi%;¥%ﬁﬁﬂyi%%%HY?Bhvaz§e§ﬁngcted

t hysy ol ogi cal : < L 1> S i nhi bitor ffect agai nst
aoDﬁlAppo%yrrergsaqesaaar?waag&zly%ilergsrgea%lel]hnt ﬁ#eraf%ﬁﬁvé] " N r?yof‘ B U of ga DNA
pol ymer ase & pygiddeitt anfbehft 1slPhd rAM SRR e INEUS, BoRse,

i munoaffinity "col unm was m xe eac conpoun

Sor SRy oo, aedalonergl dharglyl o ggd Satpertinngg RRIS)
in DMBO. 15 Eaglyrindsyle msiedddedrid tdedi i {18 wBPt5d A 0isomer in
which the pyranosyl moiety is bonded to glyceridyl
15 moiety with an a- or B-configuration. The derivative
may be an isomer regarding the asymmetric carbon at the
C2 carbon of the glyceridyl moiety. The medicament of
the present invention may include one of these isomers
alone or in combination of two or more isomers as long
20 as they do not adversely affect the activity.

In the present invention, the medicinal use
includes a DNA polymerase inhibitor and an anticancer
agent.

Examples of the pharmaceutically acceptable salts

25 employed in the medicament of the present invention

include, but not limited to, a salt of a monovalent

cation such as a sodium or potassium ion. Hereinafter,



inorganic salts for the enzymatic reaction, [3H]-|abeled dTTP and conpounds
. for reaction containing a tenplate DNA strand, and incubated at 32Q Ags %6
m nutes. 20 After the enzymatic reaction was quenched, the resultant
reacti on product was fixed on a dedicated filter and subjected to
measurenment by a liquid scintillation counter. The amount of enzymatically
i ncorporated dTTP was cal cul ated as a radiation 25 dose (cpm of [3H . Note
that, each of the 2 2 AUG 2003 36 sul fopyg anosyl acyl gl ycerol derivatives
is a mxture of the S and R-configurations with respect to an absol ute
configuration of the carbon of the 2-position of the glycerol noiety. 5 The

results are shoyhe 8Sorh 48 dJab i e hibitory activity on
DNA pol ynerase a O ﬁ)dﬁ%g%- _%;OLE%égﬁﬁ% 2%%%€F%ﬁh%%légryCH 0-CH2 CHCHy O

Ho HOR ~ 0 ~ags7 at
Y 21CHB. (CrR) 3. (CHI- ?ﬁgfé %§%¥%%%g?%?€%:%?§i$%5f§e?~3n? B-(~~~2 ) 1-(~2 )

6-~'5. 5( 16:1 plaBrndcéui¢ally~acde bielséres)tﬁefégkzare(séﬁé%i%eés I's
i

clear from Table 1, the conpounds subjected to the assay exhib

significant inhréfépredacsdiast ymegde hsallpeadblitveosybetas€eaot 18neol on
cancer cells and gastric cancer cells used in the followi ng two assays are
only for $he puppesenbfinvénsiomtion of cancer cells for which the

medi cinal ly active agent of the present invention effectively works. Thus,
in these assays, cantbe Befiiginailwhpehivs shbshadreantnthef preeentventi on
is effective are not |imted. <Assa¥ 2> An assay on_anticancer activity
agai nst cul t ur et"EPBHOL FRRr PR ePFalhsoE apprenteraliy aduinbprenpdy 2 2

AUG 2003 37 .' nmnner. C?Ion cancer cells DLD-1 were nuaintained and
subcul tured in ¥ERC1BAbLKeRF bRV CORPRFARGE 2D-thal Pregenh) inERR1BR t he

test conmpounds (SQAG %b Q@G 3. o] in ;abl 1) mag suspended and
diluted in the é%é%hﬁ] 3%% ?ﬁén fﬁg'ggﬂfe? ﬁ%?fﬁ'm%rg 2Emereutedatdyet her
‘(’:“UH‘I f/gte}égﬁdi ;‘%&Qeﬁ‘tggi&e&c%%ﬁta<t>r3d{<1&g§tc LhShaBLL- AT Lgr 48 hour
administration route thereby to form a medicinal
formulation.
The forms of the agent suitable for oral
administration include, solid-, semi-solid, liquid- and

15 gas-states. Specific examples include, but not limited
to, tablet, capsule, powder, granule, solution,
suspension, syrup and elixir agents.

In order to formulate the medicinally active
substance of the present invention into tablets,

20 capsules, powders, granules, solutions or suspensions,
the substance is mixed with a binder, a disintegrating
agent and/or a lubricant, and, if necessary, the
resultant is mixed with a diluent, a buffer, a wetting
agent, a preservative and/or a flavor, by a known

25 method. Examples of the binder include crystalline
cellulose, cellulose derivatives, cornstarch and

gelatin. Examples of the disintegrating agent



MIT assay (Msmann, T: Journal of I|nmmunol ogical 10 Method, 65, 55.63

+ (1983)) was carried out to conpare survival rates. The results ar@zsAUGvr?l]Mn
FIG 1. In FIG 1, open squares connected by a solid |line indicate SQA®R
and open circles connected by a solid 15 line indicate SQAG3. As is clear
fromFI G 1, all of the sul fopyranosyl acyl gl ycerol derivatives have
significant anticancer activities against the colon cancer cells used. 20
<Assay 3> An assay on anticancer activity ggainst cultured gastric cancer
cells was carried out in the same nmanner as in the assay 2 except that
gastric cancer cells NUGC-3 were used instead of the colon cancer cells 25

DLD-1. Th i F i d
conncted by a SHTIT | GOrELREER ) BohEh Shetth A 2pdtdG dha sol i d
circles connectegritneohy fodi 1€1688] CaLmOPCE ofSths hBRichheM FIG 1

t he sul fopyranosyl acyl gl ycerol derivatives have anticancer 5 activities

agai nst the gasifi¢Tud@ne£lc Cehd SmalgedsiThSse¥afard oSt BulehebBRE,
cancer-cell inplanted mce were conducted in the followi ng manner. 5 X 105

of human |ung caddetives|sudh549 lctobéuard manadtdEMapdalsbcBat akBdNg 5~
calf serumwere inplanted in nude m ce BALB/ cAcl-nu. The size of the tunor
formati orb si t e awmsloryiasli they yaneasseddcoentibrasiye of the tunor
reached 30-50 mB (42 days after the inplantation), the mce were subjected
to 15 an adni ni stratt@reeeer, theenefiteinaldyasstivwedsabstandenofothest
groups and a control group. A test conpound (SQAGL, SQAG and SQAG3 |isted
in Table 1) susPe?RRRL i FPHT 1N amzyneenddainbateredobnugheoboun @fis

adm ni stered to_20 the test groups, and PBS was administered to the control
group at a dose?®f°d! ?HL}nﬁ%%@QtB waich s Breparadsbyacharngbper &heon was

repeated 8 tines., The size of the tupor formation site was _neasured at all
t he adninistrat?%BlY?n%%bsﬁ%%p%o?ﬁnil%?l§he°¥uﬁb?eZBOVﬂng§P€HPated in

cocordangg, W RgigL SULAS, STHL g YOI UIR.Ph LTBY<Aot O L o
if necessary, a known auxiliary agent such as a wetting
agent, into a non-pressurized container such as an
aerosol container or a nebulizer. As the spraying
agent, a pressurized gas, for example,

15 dichlorofluoromethane, propane or nitrogen may be used.
For parenteral administration, the medicinally
active agent of the present invention can be injected
by, for example, rectal administration or injection.
For rectal administration, a suppository may be
20 used. The suppository may be prepared by mixing the
medicinally active substance of the present invention
with an excipient that can be melted at body
temperature but is solid at room temperature, such as
cacao butter, carbon wax or polyethylene glycol, and
25 molding the resultant material, by a known method.
For the administration by injection, the

medicinally active agent of the present invention



T

The results obtained for the test conmpounds are respectively shown in FIG
. 2 (SQAGL), FIG 3 (SQAR) and FIG 4 (SQAK). 5 In each Figure, gtohg

hori zontal axis represents days after inplantation of the cancer-ce??zgﬁd
the vértical axis represents the volune of a tunor. It was denonstrated
that each of the test conpounds significantly suppresses the formation of
10 the tunor, conpared to the control group. No particul ar change was
observed in the state of mce in the test igroups at the aforenentioned
dose. The mice were alive in the same state as in the control group. 15
<Assay 5> 5 X 105 of cultured lung cancer cells A-549 were subcutaneously
injected into v 59| : m f%§@¥ - havi ng 20-22
g weight, and the égiel% tuﬁ%rﬁ%égaﬁigéﬁgggyévgfg da§§£%?%g¥37 days 20

after the inpl athetdednows 1 ¢3ofayse Adh@sch Deriyp! aih alh 98- when the sizes of
the tunor in all of the tunor-bearing mce reach 25-35 T8, the mce were

random y divi degirépdfatli@n ey 8¢ formeEated BRCHissdliRg/ g69PBAdiIARE iS
used as a control group. 25 100 ~cL of PBS was subcutaneously injected into

the mice of theoromtubsifiybng.tHe hddictnal by ngebive ospss t SRAE1of 14ha) ,
SQAG2(16: 1) and SQAG3(18:1) were 2 2 AUG 2003 40 subcutaneously injected
by di ssol¥ing etnventioheinestanoaposous on do-aghleods P8Glsenasstehgi ve
doses of 4 ng and 24 ng per_i kg weight. The injection was performed every
3 days. This ada$ntsyegetabplepethii ansywathstiepebyeer8dei wethf aokati8ydays
to 64 days after the cancer-cell inplantation. The sine of the tunor was
nmeasur ed every 3Hayse@hnesterofiagshigher faktynptidt@ri BEOPYhEngol une of
the tunor was calculated in the same manner as in Assay ~i. 10 The results
obt ai ned for th8lYeet B¥npolinen arethedpecifae§isedwnai GORVENLtEOREBEAG ),

FIG 6(SQAARXR) and.FIG 7 QAG3). In each of the test groups, it was
dennn8§rated)th% df#év?o? S%i6ﬁ)6fs?ﬁgbfgh6+§gi§9§anichePntIy 15

he. I . . letjon.of th ,
vy or or gane. | capfonedimgiidoapehed: Sent s Far e an i igptingy
m or organs, - SUC! s FRUER,  pAnCFEas,
cubj ect 60 10 pat nF SR CLRLSe e AR oPe 0nadEa (e ACEg, BEPRRE AR Do rel i 1y

was observed in any EBQa@orh\HQHES‘.h%;a!thépﬂlahﬁé?h%%%i{/eé‘ét%&' %h%%gaig%et he

foregoi ng, according to the present invention, I'S provi
medi cament of the invention into solutions, suspensions, syrups
or elixirs, a pharmaceutically acceptable solvent such
15 as sterilized water for injection or normalized
physiological saline solution may be used.

The medicinally active substance of the invention
may be used together with a pharmaceutically acceptable
compound having another activity, to prepare a

20 medicinal preparation.

The dose of the medicinally active substance of
the present invention may be appropriately set or
adjusted in accordance with an administration form,
an administration route, a degree or stage of a target

25 disease, and the like. For example, in the case of
oral administration, a dose of the medicinally active

substance may be set at 1 - 10 mg/kg body weight/day.



25 contai ning at |east one conpound sel ected fromthe group consisting of

. sul fopyranosyl acyl gl ycerol derivatives represented by Ceneral Fozthgﬁgﬁ%
and 2 2 AUG 2003 41 pharnaceutically acceptable salts thereof, as an

active ingredient. ~ 2 AUG 2003 42 CLAIMS 1. A nedicanent useful as a DNA

pol ymerase inhibitor or an anticancer agent containing, as an active

i ngredient, at | east one conpound selected fromthe group consisting of: s

conmpounds represented by General fornula (}2): OHHOS-CHOO.1 I HO

OCCGCH~1 HOR020R~0~ OH OH (1 ) wherern R101 represents an acyl

resi due of an unsaturated higher fatty acid, and R102 represents a hydrogen

| i d higher fat id
phar maceuti cal | JP abiapt a6 coboPntRiEFERRLEY BLOERehRiiN.TF Boell 4ing 1o
claiml, whereiggsgd &QlcQEaﬁgeaéki%r E&ibétéﬁc%t ! 58" %%;Egta%d.lbl

Formula: R-C(=0) 15 whereln epresents a straig hatic

unsaturated fhydsofgyRanpaguRehgktnEay 3 22nCehBOBa8EOBE adepc! uding 1-6
unsat urated bonds; "and R102 representS a hydrogen atom or a group

represented by kamiHhistrRei&h7Oh _d¥Ber sentRe meRKESARNIyaastkigleght - chain
al i phatic unsaturated hydrocarbon 2 o group having 13-2% carbon atons and

i ncl udi ngs1-6 uaabbuaabedmb?nﬁa. sét dhelnedscag¥RYy BoE9 dedghtodalyai m 1 or
2, wherein R102 of Ceneral forrmula (1 ) represents a hydrogen atom 4. The
medi canent accoHdwagerp ahg dneeofischatmiihited3twheheise.t he pyranose in
t he conpound represented by General fornmula (1) is a 2 s quinovose. ~ 2
AU8 2003 43 5. The nitevambet meddoidiaidyt @ctliziemssibsiwiaercel oft Hhegqui novose
i's a-quinovose. 6. The nedi canent according to any one of claims 1 to 3,
wher ei n the pyr RE8§@ntninNenséppodidusegr éSeanedntyceageralgedtoula (1 ) is
a
examples of cancers to be treated include those having
10 features of malignant tumors such as solid tumors
including adenocarcinoma, epithelioma, sarcoma, glioma,
melanoma and lymphoma, and a fluid cancer such as
leukemia.
Examples
15 The present invention will now be described by way
of its Examples. However, the present invention is not
limited to these Examples.
<Synthesis Example>
Preparation steps of a sulfopyranosylacylglycerol
20 derivative will be shown in Scheme 2 by way of

a sulfoquinovosylacylglycerol « derivative.



fucose. 7. The nedi canent according to any one of clainms 1 t¢ 3, wherein

t he pyranose in the conmpound represented by General fornmula (1 ) 22 A86 2003
rhammose. 8. The nedi canent according to any one of clains 1 to 7, whereln
to the pyranose in the conmpound represented by General formula (1) is a

t he a-anoneric configuration. 9. The nedi canent according to claiml,
wherein the pyranose in the conpound represented by General fornula (1) is
a qui novose in the -anoneric configuratio%, R101 is

CH3- (CH2) g- (CH=CH-CH2) - (CH2) 6 15 CO- and £02 is a hydr ogen atonl 10. The
medi cament according to claim1l, wherein the pyranose in the conpound
represent ed by éﬁneral formula (1 ) is a quinovose in the a-anoneric
configuration, CHg—(CHZ)S (CH=CH CH2) - (CHa)g CO and R102 is a
hydrogen atom 20 11. Th# di cament¢mgccording tofttaim 1, wherein the

pyranose in the conpoundo ented by General (1) isd Xui novose
in the a-anoneric conflgﬂb ®401 i s CHg- (CHHG (CH2)6 CO
and R102 is a hydrog€ aton1<12 The nedi canent accor#fng fb/z%y one of
claims 1 to 7, 25 |n bhe pyranose in the co §nd represented by
General formula 1l ) G t ~ -an@aneric gonfig ~2 % G 2003
44 13. Use of at—mast on@ nd sel ect ed & OMG up consistlng of:
conmpounds represented by formula (1 ): 5 $§§¥§g%-C-H O HO~- H CH

G-CHI OR-020R-0~ (1 ) 10 wh?@inR101 represents af Gyl \gsi due of an
unsat urated hi gher fatlsp.acid, and Rl 2 represents a ogen atom or an

acyl residue of gn un @d hi ghe atty eaci ceutically
accept abl e salts—%her@éb t he prg ratkgﬁaeﬁsdms f dVEhe

treatnment of cancer. 14. TH® yse according to claim 1BBDMSE ¢ n said R101
of General formula (1) isydeepreSdnted by Formula: R (=0 1 ein R
represents a strﬁsght chain a |ant|c unsat ur at ed hydroc baon group havi ng
13- 25 carbon ato 1- 6(unspt urtated 102 VERE esent s
a hydrogen atom or>a g é sented by For frul a: er@tin R
represents a straight-chain a |pH%L/o\unsaturated hydrocar oR. Havi ng

13-25 carbon atoms and incAdgli ng 1-6 unsaturated boras,s

h  TBDMSO qQ (IX) i  BDMSO o (X)
—>» TBDMSO ORwz > TBDMSO OR0z
TBDMSO oL ORy TBDMSO Q& _ORyoq

NaO3S

3 HO Q (XI)
> HO ’ OR102

O O\/}\v/3R1m

Ts=tosyl, TBDMS=t-butyldimethylsilyl, AcS=acetylthio,
5 Rigi1=an acyl residue of an unsaturated higher fatty

acid, and

Rig2=a hydrogen atom or an acyl re51due of

an unsaturated higher fatty acid.

10 Reaction conditions:
a; allylt?lcohol, trifluoromethanesulfonic acid,
at 80
m; benzaldehyde, zinc chloride, at room temperature
n; acetic acid, water, at 100°C
15 p; toluenesulfonyl chloride, dimethylaminopyridine,
pyridine, at room temperature
q; t-butyldimethylsilyl trifluoromethanesulfonate,
2,6-lutidine, dichloromethane, at room temperature
f; potassium thioacetate, ethanol, under reflux
20 g; osmium tetraoxide, trimethylamine N-oxide dihydrate,
t-butanol, water
h; fatty acid, l-ethyl-3-(3-dimethylaminopropyl)-
carbodiimide hydrochloride(EDCI), at room
temperature



15. The use according to claim213 or 14, wherein R102 of Ceneral 20 fornula
(1) represents a hydrogen atom 16. The use according to any oneg PfAuﬁlﬂ]dTB
13 to 15 wherein the pyranose in the conpound represented by General
formuta (1 ) is a quinovose. 17.The use according to claim 16, wherein the
qui novose is a 25 qui novose. 2 2 AU G 2003 45 18. The use according to
any one of clains 13 to 15, wherein the pyranose in the conpound
represented by General formula (1) is a f% ose. 19. The use according to
any one of clainms 13 to 15 wherein the pyranose in the conmpound represented
by General formula (1) is a 5 rhamose. 20. The use according to any one
of clains 13 to 19, wherein the_pyranose in the conpound represented by
Gener al fornulal(1°g°N§ragiﬁ@lélaﬂgﬁﬁipcaééﬁﬁiQBFéﬁﬁéHm acetafe use
according to cl ai nf*33*°ReF@PREEREUEPr anose in the 1o compound represented
by General fornlilad¢a¥ifsaaidui hetsabyAnofnEan  akskELnereaseitger &Gish, R101
i s CH3- (GR) 3- (CHIEREEFR) 2E GFRPY- EeMRREAREEE i s a hydrogen atom 22. The

di t | aj 3 in _t in _th d t ed

by Coneral formia ( porbe,Zodnste. B8 o thbsel rB R I St o,
[ - - > 2 d [ : 23.
The use accor di 6t 5 Pal T 13, Eier E0h o yr neSe SPRCHEe Bamddurd

represented by | »f O am( i N N &teh iC
configuration, gggﬁﬁgsthgﬁ%éH%)%%(Eﬂg%ﬁ?%ﬁ2$¥%%ﬁ5$ 9%6%5% Eﬁg§k102 is a

hydrogen atom gdhefbeivseraceeeg A tempdyndng 18f) ekairdacked aikh wherein
the pyranose in the conpound represented by General formula (1 ) is in the

~3 anonkli c cobkhgualdbhode £b. puepatle at bHe@@3il idedeC deydvatisad ected from
the group 25 consisting of: conpounds represented by CGeneral formula (1 ):
2 2 AU G 2003 CBy WDr80e 46 Ohis~readtiodR-aR0Bnomell (& rykendildzed0l
represents an acyl residue of an unsaturated higher fatty acid, and R102
represents a hydndgeepatremedr. an acyl residue of an
In the reaction of Scheme 2, p-toluenesulfonyl
chloride is reacted with compound (IV) thereby to
15 bond a tosyl group at C6 carbon thereof in Step p,
and then, the C2, C3 and C4 carbons are protected with
t-butyldimethylsilyl groups (Step q). In this case,
Step B of protecting the C6 carbon by an alkyl or
substituted silyl group, and Step D of deprotecting the
20 C6 carbon in the process of Scheme 1 may be omitted,
because of the stable nature of the tosyl group.
Furthermore, in Step h, a mixture of a monoester
and diester is obtained. The monoester and the diester
are‘separated from each other by chromatography aﬁd
25 -subjected to Step i, respectively.
<Example 1>
Route a: 1-0-(2-propenyl)-D-glucose (II)
One hundred grams of D-glucose (I) was added

into 250 mL of allyl alcohol and sufficiently

30 dissolved therein. To the solution, 0.8 mL of



unsaturated higher fatty acid, or pharnmaceutically acceptable §€hts
thereof, 5 for the preparation of a nedicanment for the inhibiti AIG 280
pol ynmerase. 26. The use according to claim25) wherein said R101 of GCeneral
formula (1 ) is represented by Fornmula: R-C(=0O wherein R represents a
straight-chain aliphatic unsaturated hydrocarbon so group having 13-25
carbon atons and including 1-6 unsaturated bonds; and R102 represents a
hydrogen atom or a group represented by F 5rrula: R -C(=0O wherein R
represents a straight-chain aliphatic unsaturated hydrocarbon group havi ng

13-25 carbon atons and including 1-6 unsaturated bonds. i5 27. The use

di t l.al. in R102 e | . f I 1
s ny AR AR, BO% O GOl fadda) vaate
to 27 wherein the Hydanosed NdAe compOUNLLP arelef, DyoPaperal formila

(1) is a quinovose. he use according tocra wherein the

quinovose i s GuiNMAPen Uh W USRLRCLONGHTO & Y 1R Ll B 25 1o

27, wherein the pyranose in the conpound represented by General fornula (1
) is a fucose. girdfigy USer@CORE Hilyd Wwidde Obke Of &L BB SR Oc24n¥higrei n
the 2 s pyranose in the conpound represented by General fornmula (1) 1s a

2 2 AUG H03 4hrdeaadsE, tie rdectiien ARLREGHOWAS REYLPARifEdCHAtAE 25 toO
31, wherein the pyranose in the conpound represented by General fornula (1)
is a the a anonermk eHnirigneEiybamive 38nd Thencert pated dingvacuel ai m 25,
wherein the pyranose in the conpound represented by General fornmula (1 ) is
a qui novose in The thimomyér cordmaguwgraphny dRiMdnssrated a yield of
CH3-(CH2)3-(C}hC}+C}Ez-(C}Q g-CO and R102 is a hydrogen atom 34. The use
according to clawor®500 whet@®n the pyranose in the to conpound represented
by General fornmula (1) is a quinovose in the a anoneric configuration, RL01
is CH3-(CH2)5-( CH2) - (CH2) 6-CO and R102 i $4i@ hydrogen atom 35. The
use according to clakm 2%, wherei’n the pyranose i conpound rrapr esent ed
by General fornd s a qui novose—TTthd nmeric conéiguration,
R101 is CH3-(CH2 ) - (CH2) g- CO and
The use Htcording to y one of clainms 25 to 31
t he conpound represented by General fornmula (1 isin the /3 anomeric

)
fi tion. . I A .
S(OgslAlg:ur A2 A2, A‘%Q‘Xféﬁ{’% ﬁl';bé‘?;z %F %é%’l\%% 2&5\7‘18? SAY B APNCACUDT AsnL. As. AQ.
ALY. A9@A 5. ALI 31 bod. PTLER AL! S As. Al 5R AL; y. AL(, y. AN. A3
, 4. Ay. AR A[,. AR Au, . A]::..s45

37.5 grams of the compound (II) was added to

15 210 mL of benzaldehyde and dissolved well. To the
solution, 98 g of zinc chloride was added.
The reaction mixture was reacted at room temperature
for 4 hours. Thereafter, the reaction mixture was
added to 500 mL of hexane, and then 100 mL of diluted

20 sodium hydrogencarbonate was added. The reaction
mixture was allowed to stand at 0°C for 30 minutes to
crystallize. The crystal was filtered with suction,
and dissolved in 50 mL of ethanol. The solution
was allowed to stand at 0C for 30 minutes for

25 recrystallization (yield: 21g (68.1 mmol),

recovery: 40.0%).
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LI'g10%@& () -1 GLOY%@ () - 10%@& ()- ~10%G& () - xDdE, 3 & 10%@& F 9&10%@& () - F
7f 10%@& () - L5@ 10%@& ()-3 Y. 10%@& () - &y, 10%@& () -3 *10%@& () - D{| R-D@BBG 2003
& 10%@10% & ()-3%40% & ()-3910% & ()-, S910% & ()-° 10@ 10@ 10@

- 109%@&' ()-) WWAbCIF "10%& ()-1 F "10% & ()-1!<F "10% (& ()-1! F
"10% (& ()-1!'R F "10% (& ()-1! AF "10% ! & ()-1n; zI ~P1310%& ()- 10 10 10!F
"100& ()-1'F "10%& ()-1!F "10%#& ()-1F "10%& ()-1 C a dErP13109%3

3Y109&' ()- S10%&' ()-F ~Z10%&' ()-3 | 10%&%9- s109& ()-%0%& ()- a
YdEAP131098 ! S109&' () - 33: 10%&' ()- Ff 10%&' (9-9 10%& () -3 '

f10%&' ()-10%&' ()-/\ 1RIEAP13109010%&' ()- & .-10%&' ()- &310%&' ()-

S3100& () - 99100 {d . 120%F (el i o8 Yo 204 d0YYeu PESRYY F W) n-
glucose (V)
Into 200 mL of anhydrous pyridine, 6.3g
(28.6 mmol) of the compound (IV) was dissolved, and
5 195 mg of p-dimethylaminopyridine (DMAP) and 7.0g of
p-toluenesulfonyl chloride were added. The solution
was reacted for 16 hours at room temperature while
stirring. Thereafter, the reaction was quenched
by adding 20 mL of cold distilled water, and the
10 reaction mixture was extracted with ethyl acetate
(3X200 mL). The organic layers were combined,
neutralized to pH 4 with 1.0 M and 0.1 M hydrochloric
acids, washed with brine (2X200 mL), dried over
anhydrous sodium sulfate, filtered, concentrated in
15 vacuo, and purified by silica gel flash chromatography
(dichloromethane : methanol = 20 : 1) (yield: 8.6 mg
(23.0 mmol), recovery: 83.8%).
'y wMR(300MHz, cDCl3+TMS) ;7.77(2H,d,J=8.3,Ar at
TsCH3),7.30(2H, d, J=8.1 Ar at TsS02), 5.90-5.77(1H, m,
20 -CH=CH2), 5.24(1H, dd, J=1.4&17.2, -CH=CH2),
5.11(1H, dd, J=1.2&12.4, -CH=CH2), 4.79(1lH, d, J=3.3,

H—l), 4038_3038(8H, m), 2.40(3H, S, TSCE;)

HO TsO
(I V)
Q p HO 0
"G L
HO HO
ENPEN SN\
25 Route q: 2,3,4-tri-O-(t-butyldimethylsilyl)-1-0-(2-

propenyl)-6-0-(4-tolylsulfonyl)-a-D-glucose (VI)



| 4109%° SP S& ()- SO 410%- & ()- ] 4109p& ()-  110% ()-dBl>0 10% 1!
)10% (& ()-'3 | 10% & ()-3 | 109%& ()-s10% & ()- FYd0% & ()-3 AUG

L109% & ()- Vz[<L>0 10yy "@O% & ()- FL10%& ()-!

F109& ()-!&L0% (& ()-s! "&L0%& ()-s 109% & ()- .p}~<L>0 10yy! &0109%& () -

 MLO% & ()-*109% & ()-!*109%& ()-!$10% (& ()-$10% ()-5E }0asS4 13| 10%@& () -
10( (_10( (" 10((!510% (& ()-m 510%& () - mB@LO% & () - &010% & () - #[ dEaS4 1$I 10
1094@& () - 109%@& ()-1 MLOY@ ()- Fs10%@& ()-540%@& ()- 910%@& ()- [ 3i aBasS4
131 109%@& () - 10%@& () - 10@@&f()-!sL‘!lO%&f% L1 10%@A8 () - | - 10%@& () - JdEaS4
131 &3% 10%@& ()- SHz10%@& ()- ! 10%@& ()-: 10%@& () -

IO ). TOME () eSSt oA LA gl
10aB (29.9 mmol) of the compound (V) was dissolved and 23.8g
of t-butyldimethylsilyl trifluoromethanesulfonate
and 14.4 g of 2,6-1lutidine were added. The solution
5 was reacted under nitrogen flow for 16 hours while
stirring. Thereafter, the reaction was quenched by
adding 150 mL of dichloromethane, and the reaction
mixture was washed with brine (2X100 mL), dried over
anhydrous sodium sulfate, filtered, concentrated in
10 vacuo, purified by silica gel flash chromatography
(hexane : ethyl acetate = 30 : 1) (yield: 19.6 g
(27.4 mmol), recovery: 91.6%).
'y NMR(300MHz, CDCl3+TMS); 7.83(2H, d, J=8.3,Ar at
TsCH3), 7.29(2H, d, J=8.0, Ar at TsS02), 5.92-5.79(1H,
15 m, -CH=CH2), 5.21(1H, dd, J=1.5&17.2, -CH=CH?2),
5.11(1H, d, J=10.4, -CH=CH2), 4.67(lH, d, J=2.8, H-1),
4.30-3.44(8H, m), 2.41(3H, s, TSCH3), 0.91-0.78(27H, m,

CH3 at t-Bu), 0.13 - -0.02(18H,m,Si-CH3)

TsO TsO
0 a  TBDMSO
05 (V3 — » TBDMSO (VI)
HO TBDMSO
20 Ckv/“\ CK//«\

Route f: 2,3,4-tri-O-(t-butyldimethylsilyl)-1-0-(2-
propenyl)-6-deoxy-6-acetylthio- o -D-glucose (VII)
Into 20 mL of anhydrous ethanol, 7.9 g (11.0 mmol)
of the compound (VI) was dissolved, and then 1.8g of
25 potassium thioacetate was added. The solution was

reacted under reflux for 3 hours while stirring.



- T0%@' ()-Y 910%@& ()-9710%@& ()-Cu dEbC 13l @

109%@& () - LO%G () - 10%@& ()- F10%@& ()- YLO0%@ ()- FS10%@ ()- 2r JdERCuighhus
109@& ()-! 109%@& () - 109%@& () - 9GLOY@ () - F10%@& () - f S10%@& () - Ji 9dEbC 13
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131 Y 9610%@& ()-F YAL0%@ ()-3 y2 109%& ()-F 0 10%@ ()-9."10%& ()-3

, y109%@& () - Of ghi j woC 181 %40%& ()-f MLO%& ()-° 10@ 10@ 10@ ; ocy@ ()-Y

L @O%@ ()-°,8 10%@ ()-wy' > ImzY7bC HA&L$10% EU E& ()-
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extracted with ethyl acetate (3X200 ml). The organic
layers were combined, washed with brine (2X200 mL),

5 dried over anhydrous sodium sulfate, filtered,
concentrated in vacuo, and purified by silica gel flash
chromatography (hexane : ethyl acetate = 50 : 1)
(yield: 5.6g9 (9.02 mmol), recovery: 82.0%).
ly NMR(300MHz, CDCl3+TMS); 5.97-5.81(1H, m, -CH=CH2),

10 5.26(1H, dd, J=1.6&17.2, -CH=CH2), 5.13(1lH, dd,

J=1.6&10.4, -CH=CH2), 4.73(1H, d, J=3.2, H-1),
4.32-3.42(7H, m), 2.83(1H, dd, J=9.8&13.3, H-6b),
2.30(3H, s, SCOCH3), 0.91-0.82(27H, m, CH3 at t-Bu),
0.12 - -0.03(18H, m, Si-CH3)

15
TsO AcS

SEOTA o f, TR
TBDMSO o) TBDMSO 0
N\ NN
Route g: 3-0-[{2,3,4-tri-O-(t-butyldimethylsilyl)-6-
deoxy-6-acetylthio- a -D-glucopyranosyll-glycerol (VIII)
Into a mixture of t-butanol : H30 (= 4 : 1), 5.6g
20 (9.02 mmol) of the compound (VII) was dissolved and
then 1.5 g of trimethylamine N-oxide dihydrate and
15 mL of 0.04 M solution of osmium tetraoxide in t-
butanol were added. The solution was reacted at room
temperature for 22 hours while stirring. Thereafter,
25 15 g of activated charcoal was added, and the reaction

mixture was allowed to stand while stirring for
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0 over anhydrous sodium sulfate, filtered, concentrated

in vacuo, and purified by silica gel flash

chromatography (hexane : ethyl acetate =3 : 1 — 2 :

1) (yield:5.2 g (7.94 mmol), recovery: 88.0%).

10 1

H NMR(300MHz, CDCl3+TMS); 4.73(1lH, m, H-1(R and S)),
4.12-3.40(10H, m), 2.86(1H, dd, J=9.2&13.6, H-6b),
2.32(3H, s, SCOCH3), 0.88-0.79(27H, m, CH3 at t-Bu),
0.08 - -0.03(18H, m, Si-CH3)

AcS AcS

TBDMSO Q  (viry _9 _ TBDMSO Q  (virn
TN Mso TN e ove6 | OH
0 o) H

Route h: 3-0-[2,3,4~tri-O-(t-~-butyldimethylsilyl)-6-
deoxy~6-acetylthio- « -D-glucopyranosyl]-1-0-oleoyl-
glycerol (IX) and 3-0-[2,3,4~tri-O-(t-
butyldimethylsilyl)-6-deoxy-6-acetylthio- o -D-

20 glucopyranosyl]-1,2-di-0O-oleoyl-glycerol (IX')

Into 20 mL of anhydrous dichloromethane, 1.37g

(2.09 mmol) of the compound (VIII) was dissolved and
then 600 mg of EDCl, 26 mg of DMAP and 660 mg of oleic
acid were added. The solution was reacted at room

25 temperature for 16 hours while stirring. Thereafter,

the reaction was quenched by adding 200 mL of
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concentrated in vacuo, and purified by silica gel flash
chromatography (hexane : ethyl acetate = 20 : 1 — 10 :
5 1 = 7 : 1) (yield of the diester: 772 mg (652 umol)
and yield of the monoester: 895 mg (974 umol);
recovery (both esters in total) of 78.0%).
'H NMR(300MHz, CDC13+TMS); 5.32-5.28(2H, m, -CH=CH-),
4.68(1H, m, H-1(R and S)), 3.98-3.36(10H, m), 2.81(1H,
10 dd, J=9.5&13.4, H-6b), 2.32-2.27(5H, m, OCOCH2&SCOCH3),
1.98-1.93(4H, m, CH2-CH=CH-CH2), 1.61-1.56(2H, m,
OCOCH2CH2), 1.28-1.23(20H, br, -CH2-), 0.88-0.79(30H,
m, CH3 at t-Bu & CH3 at Acyl), 0.09 - -0.04(18H, m,

Si-CH3) (NMR of the monoester)
15

Ac

Ac
TBDMSO VIII h (IX)
TBDMSO ( ) TBDMSO

OH —® TBDMSO ORq0p
TBDMSO(QV/X\/OH TBDMSO O\/i\/ORw1

(monoester(IX) ; Rjgi=oleoly, Rjg2=H:
diester(IX') ; Rjg1=Rjg2=0leoly)

20 Route i: 3-0-~[2,3,4-tri-O-(t-butyldimethylsilyl)-6-
deoxy~6-sulfo- a -D-glucopyranosyl]-1-0-oleoyl-glycerol
sodium salt (X)
Into 3.5 mL of glacial acetic acid, 21.4 mg
(23.2 pmol) of the compound (IX: monoester) was
25 dissolved and then 500 mg of potassium acetate and
35.4 mg of OXONE were added. The mixture was reacted

at room temperature for 6 hours while stirring.
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(5X20 mL). The organic layers were combined,
neutralized with saturated sodium hydrogencarbonate
5 soltuion (5X70 mL), washed with brine(2X60 mL),
dried over anhydrous sodium sulfate, filtered,
concentrated in vacuo, and purified by silica gel flash
chromatography (dichloromethane : methanol =50 : 1 —
20 : 1). Thereafter, the reaction product was further
10 purified by high performance liquid chromatography
(ODS column, methanol : water = 80 : 20)(yield: 3.3 mg
(3.49 umol), recovery: 15.0%).
'H NMR(300MHz, CDCl3+TMS); 5.16-5.14(2H, br, -CH=CH-),
4.60(1H, br, H-1(R and S)), 4.31-2.88(11H, m), 2.17-

15 2.13(2H, br, OCOCH2), 1.82-1.80(4H, br, CH2-CH=CH-CH2),
1.42(2H, br, OCOCH2CH2), 1.11(20H, br, -CH2-),
0.72(30H, m, CH3 at t-Bu & CH3 at Acyl),-0.08(18H, br,
Si-CH3)

AcS NaO;S

TBDMSO qQ (%) L TBDMSO qQ X
TBDMSE% TBDMSO OH

TBDMSO ¢ \)\/QR101 TBDMSO O__A_ORyos

20 (Ryjg1=oleoly)
Route j: 3-0-(6-deoxy-6-sulfo- o -D-glucopyranosyl)-1-0-
oleoyl-glycerol sodium salt (XI)
Into 7 mL of a solution of acetic acid,
25 tetrahydrofuran, trifluoroacetic acid and water (3 : 1l:

0.4 : 1), 358.4 mg (378 umol) of the compound (X)

was dissolved. The solution was reacted at room
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910% & () -10% %4&5&&%’{9& Qo'leq %@d%e stirring, and the
reaction mixture was extracted with ethyl acetate
(3X10 mL). The organic layers were combined, washed
with brine (2X20 mL), dried over anhydrous sodium

5 sulfate, filtered, concentrated in vacuo, and purified

by silica gel flash chromatography (dichloromethane :
methanol = 10 : 1 — dichloromethane : methanol :
water = 65 : 25 : 4)(yield: 138.1 mg (229 umol),
recovery: 62.7%).

10 lH NMR(300MHz, CD30D-+TMS); 5.24-5.17(2H, m, —CH=CH-),
4.69(1H, m, H-1(R and S)), 4.18-2.75(1l1H, m), 2.29-
2.21(2H, m, OCOCH2), 1.94-1.90(4H, m, CH2-CH=CH-CH2),
1.49(2H, br, OCOCH2CH2), 1.20(20H, br, -CH2-), 0.78(3H,

t, J=6.3,CH3)
15
NaO3S Na

05S
TBDMSO Q X ] H (XI)
TBDMSE\Q;]Q, OH — H OH
TBDMSO \/K/ORW HO oA ORior
(Ryp1=oleoyl)

<Example 2>
The Steps h-j were carried out in the same manner
20 as in Example 1 except that myristoleic acid was used
in place of oleic acid to synthesize 3-0-(6-deoxy-6-
sulfo- a -D-glucopyranosyl)-1-O-myristoleoly-glycerol
sodium salt (yield: 118.7 mg (217 umol), recovery:
59.8 %).
25 <Example 3>

The same procedure as in Example 2 was repeated
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glucopyranosyl)-1-0O-palmitoleoyl-glycerol sodium salt
(vield: 142 mg (247 umol), recovery: 67.7 %).
5 <Example 4>
The same synthesis example as in Example 1,

except that the compound (IX': diester) was used in
place of the compound (IX: monoester) in the route i of
preparing the compound (X) from the compound (IX), and

10 a molybdenum oxidizer was used in place of OXONE, will
be described.

13.1 mg (11.0 pmol) of the compound (IX':

diester) was dissolved in 0.5 mL of dichloromethane
and 0.5 mL of methanol. 50 uL of 0.06M solution

15 of hexaammonium heptamolybdate tetrahydrate
((NH4)gMo7024 * 4H20) in 30% hydrogen peroxide was
further added thereto and stirred at room temperature
for 50 hours. Thereafter, 10 mL of ethyl acetate was
added to the reaction solution, and the resultant

20 solution was washed with saturated sodium
hydrogencarbonate solution (2X5 mL ) and brine
(2X5 mL), dried over anhydrous sodium sulfate,
filtered, concentrated in vacuo, and purified by silica
gel flash chromatography (dichloromethane : methanol =

25 50 : 1 —10 : 1). As a result, a colorless oily
substance was obtained (yield: 7.8 mg (6.4 umol),

recovery: 58.2 %).



@O0%: ()-9 s10% ()-2\b\\\\]]dEbC 10<3 0109%& ()-9 .Z"10%& ()-3 @ 10%& ()-

T 109& ()-3 (10%&' ()- & 109&' ()-] & WAAAAARC 10<310% & ()'fﬁoﬂﬁtf"zﬁ&h' F 10

10 10F S:10% ()-3 s9&L0% ()-L7 109& ()-~a____ * [ dEbC 10< 109% & ()~

10% & ()- gl0% & ()-10% & ()-10% & ()- Y 10%& ()-[  Yaaaa.bdEbC 10<

C*T10% & ()- (109 & ()-&10% & () - &3$" 10% & () -

@10% & ()-& Z'10% & ()-. b bbcccccccdE: / 10" 10" f:10% & ()- 910% & ()-97

10% & ()- 010% & ()-&3. 110% & ()- S, 10% &s()-ccd ddeefxY:/ 10”9 :110%& () -

S109& ()-M 10%& ()- Y 10%&' ()- Ys10% ()-FuS109%& ()-3 10"f Df ufffg?gdE: /

10" 93 &y109& ()- 9$109& ()-3 "S109& ()- | S109%& () - 3@00& ()-3

@0%: ()-29q99gg” hThdBS8~10" 9F 210%&' ()-3 oy109%& MN3P3S4100& ()-F

@10% ()-3 * +AMKISD W () { TKhhh+i ai bi' cjesths (X')
TBOMSO 0L _ORqp; TBDMSO 04 _ORyos

0

(R101=Ryp02=oleoyl)
The compound represented by General Formula (1) of

the present invention was subjected to a physiological

5 assay.

<Assay 1>

An assay on inhibitory effect against a DNA
polymerase o was carried out in the following manner.
0.05 U of a DNA polymerase o« purified and

10 isolated from a bovine thymus by an immuncaffinity
column was mixed with each of test compounds,
sulfopyranosylacylglycerol (hereinafter, simply
referred to as "SQAG") derivatives, namely, SQAG 1,
SQAG 2 and SQAG 3(listed in table 1) dissolved in DMSO.

15 Each mixture was added with a buffer containing
inorganic salts for the enzymatic reaction,
[3H]-labeled dTTP and compounds for reaction containing
a template DNA strand, and incubated at 37°C for
60 minutes.

20 After the enzymatic reaction was quenched, the
resultant reaction product was fixed on a dedicated
filter and subjected to measurement by a liquid
scintillation counter. The amount of enzymatically
incorporated dTTP was calculated as a radiation

25 dose (cpm) of [3H]. Note that, each of the
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the S- and R-configurations with respect to an absolute
configuration of the carbon of the 2-position of the
glycerol moiety.

5 The results are shown as ICgp in Table 1 below.

Table 1: Inhibitory activity on DNA polymerase «

O H
Ho-%—cl:-H DNA
© H ° polymerase
O s L} []
OH 7., O~CHo=CH-CH, inhibitory
OH ORyo1 activity

Campound R101 IC50( 1 g/iiL)
SQAGL
(141 | B (CH2) 3 (CHEGH-CH2) 1~ (CH) 6-CO- 9.0
SQAG2
(16:1) CH3~(CHy ) 5-(CH=CH-CHp ) 1 - (CHy ) g-CO- 5.5
SQAG3

As is clear from Table 1, the compounds subjected
to the assay exhibit significant inhibitory activity
against the DNA polymerase co.

10 Colon cancer cells and gastric cancer cells used
in the following two assays are only for the purpose of
illustration of cancer cells for which the medicinally
active agent of the present invention effectively
works. Thus, in these assays, cancer cells for which

15 the medicament of the invention is effective are not
limited.
<Assay 2>

An assay on anticancer activity against cultured

colon cancer cells was carried out in the following
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Colon cancer cells DLD-1 were maintained and
subcultured in RPMI 1640 medium (containing 10% calf
serum). Each of the test compounds (SQAG 2, SQAG 3

5 shown in Table 1) was suspended and diluted in the
medium, and then the cancer cells were cultivated
together with the medium in a 96-well plate at
3 X 103 cells/well. After 48 hour cultivation, the
MTT assay (Mosmann, T: Journal of Immunological

10 Method, 65, 55-63 (1983)) was carried out to compare
survival rates.

The results are shown in FIG. 1.

In FIG. 1, open squares connected by a solid line
indicate SQAG2 and open circles connected by a solid

15 line indicate SQAG3.

As is clear from FIG. 1, all of the
sulfopyranosylacylglycerol derivatives have significant
anticancer activities against the colon cancer cells
used.

20 <Assay 3>

An assay on anticancer activity against cultured
gastric cancer cells was carried out in the same manner
as in the assay 2 except that gastric cancer cells
NUGC-3 were used instead of the colon cancer cells

25 DLD-1.
The results are shown also in FIG. 1.

In FIG. 1, solid squares connected by a solid line
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line indicate SQAG3.

As is clear from FIG. 1, the

sulfopyranosylacylglycerol derivatives have anticancer
5 activities against the gastric cancer cells used.
<Assay 4>

Tests for human cancer-cell implanted mice were
conducted in the following manner.

5 X 109 of human lung cancer cells A-549

10 cultured in an MEM medium containing 5% calf serum were
implanted in nude mice BALB/cAcl-nu. The size of the
tumor formation site was periodically measured.

When the size of the tumor reached 30-50 mm3 (42 days
after the implantation), the mice were subjected to

15 an administration test.

Five mice were assigned at random to test groups
and a control group. A test compound (SQAGl, SQAG2
and SQAG3 listed in Table 1) suspended in PBS in
a concentration of 100uxg/100ux L was administered to

20 the test groups, and PBS was administered to the
control group at a dose of 100 uL, every 3 days.

This administration operation was repeated 8 times.
The size of the tumor formation site was measured at
all the administration times. The volume of the tumor

25 was calculated in accordance with the following
formula.

Volume of tumor = tumor-site length X (tumor site
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The results obtained for the test compounds are
respectively shown in FIG. 2 (SQAGl), FIG. 3 (SQAG2)
and FIG. 4 (SQAG3).

In each Figure, the horizontal axis represents
days after implantation of the cancer-cell and the
vertical axis represents the volume of a tumor.

It was demonstrated that each of the test
compounds significantly suppresses the formation of
the tumor, compared to the control group.

No particular change was observed in the state of
mice in the test groups at the aforementioned dose.
The mice were alive in the same state as in the control
group.
<Assay 5>

5 X 102 of cultured lung cancer cells A-549 were
subcutaneously injected into each of 7 week-old female
nude mice BALB/cAcl-nu having 20-22 g weight, and the
size of tumor was measured every 3 days from 37 days
after the implantation. At 43 days after the
implantation when the sizes of the tumor in all of
the tumor-bearing mice reach 25-35 mm3, the mice were
randomly divided into 7 groups of 4 mice for each.

Of the 7 groups, one is used as a control group.
100 4L of PBS was subcutaneously injected into the
mice of the control group. To the remaining 6 groups,

SQAGl (14:1), SQAG2(16:1) and SQAG3(18:1) were

3
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subcutaneously injected by dissolving each of the test
compounds in 100 xL of PBS so as to give doses of 4 mg
and 20 mg per 1 kg weight. The injection was performed
every 3 days. This administration operation was

5 repeated 8 times from 43 days to 64 days after the
cancer-cell implantation. The size of the tumor was
measured every 3 days until 70 days after the
implantation. The volume of the tﬁmor was calculated
in the same manner as in Assay 4.

10 The results obtained for the test compounds are
respectively shown in FIG. 5 (SQAGl), FIG. 6(SQAG2) and
FIG. 7 (SQAG3).

In each of the test groups, it was demonstrated
that the formation of the tumors is significantly

15 suppressed compared to the control group.

After completion of the test, major organs, such
as lung, heart, stomach, liver, pancreas, kidney,
intestine and brain, of all the nice of each
administration group were subjected to pathological

20 evaluation, and no pathologically abnormality was
observed in any organ.
Industrial Applicability

As explained in the foregoing, according to the
present invention, there is provided a medicament

25 containing at least one compound selected from the
group consisting of sulfopyranosylacylglycerol

derivatives represented by General Formula (1) and
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pharmaceutically acceptable salts thereof, as an active

ingredient.
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CLAIMS
1. A medicament useful as a DNA polymerase inhibitor or an
anticancer agent containing, as an active ingredient, at least one

compound selected from the group consisting of:

5 compounds represented by General formula (1):
@ H
HO-S~C—H
1}
N O
HO 0 ? g) (|) H
H  OR1p20Rg1
OH OH (1)

wherein Rqg1 represents an acyl residue of an unsaturated higher fatty
acid, and R1g2 represents a hydrogen atom or an acyl residue of an

10 unsaturated higher fatty acid; or

pharmaceutically acceptable salts thereof.

2. The medicament according to claim 1, wherein said R1g1 of
General formula (1) is represented by Formula:

R-C(=0)-

15 wherein R represents a straight-chain aliphatic unsaturated hydrocarbon
group having 13-25 carbon atoms and including 1-6 unsaturated bonds;
and Rqq2 represents a hydrogen atom or a group represented by Formula:

R-C(=0)-
wherein R' represents a straight-chain aliphatic unsaturated hydrocarbon
20 group having 13-25 carbon atoms and including 1-6 unsaturated bonds.
3. The medicament according to claim 1 or 2, wherein R1g2 of
General formula (1) represents a hydrogen atom.
4. The medicament according to any one of claims 1 to 3 wherein
the pyranose in the compound represented by General formula (1) is a

25 quinovose.
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a -quinovose.

6. The medicament according to any one of claims 1 to 3, wherein

the pyranose in the compound represented by General formula (1) is a
5 fucose.

7. The medicament according to any one of claims 1 to 3, wherein
the pyranose in the compound represented by General formula (1) is a
rhamnose.

8. The medicament according to any one of claims 1 to 7, wherein

10 the pyranose in the compound represented by General formula (1) is a the
a -anomeric configuration.

9. The medicament according to claim 1, wherein the pyranose in
the compound represented by General formula (1) is a quinovose in the
a-anomeric configuration, R1g4 is CH3-(CH2)3-(CH=CH-CH2)-(CH2)g-

15 CO- and R1q2 is a hydrogen atom.

10. The medicament according to claim 1, wherein the pyranose in
the compound represented by General formula (1) is a quinovose in the
« -anomeric configuration, R1gq is CH3-(CH2)5-(CH=CH-CH2)-(CH2)g-
CO- and R1p2 is a hydrogen atom.

20 11. The medicament according to claim 1, wherein the pyranose in
the compound represented by General formula (1) is a quinovose in the
a-anomeric configuration, R1gq is CH3-(CH2)7-(CH=CH-CH2)-(CH2)g-
CO- and R1q2 is a hydrogen atom.

12. The medicament according to any one of claims 1 to 7,

25 wherein the pyranose in the compound represented by General

formula (1) is in the B -anomeric configuration.
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for the preparation of a medicament for the treatment of cancer.
10 14. The use according to claim 13, wherein said R1g1 of General
formula (1) is represented by Formula:
R-C(=0)-
wherein R represents a straight-chain aliphatic unsaturated hydrocarbon
group having 13-25 carbon atoms and including 1-6 unsaturated bonds;
15 and Rq(2 represents a hydrogen atom or a group represented by Formula:
R'-C(=0)-
wherein R' represents a straight-chain aliphatic unsaturated hydrocarbon
group having 13-25 carbon atoms and including 1-6 unsaturated bonds.
15.The use according to claim 13 or 14, wherein R1g2 of General
20 formula (1) represents a hydrogen atom.
16. The use according to any one of claims 13 to 15 wherein the
pyranose in the compound represented by General formula (1) is a
quinovose.
17.The use according to claim 16, wherein the quinovose is «-

25 quinovose.
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5 rhamnose.

20. The use according to any one of claims 13 to 19, wherein the
pyranose in the compound represented by General formula (1) is a the «-
anomeric configuration.

21. The use according to claim 13, wherein the pyranose in the

10 compound represented by General formula (1) is a quinovose in the a-
anomeric configuration, R1g91 is CH3-(CH2)3-(CH=CH-CH2)-(CH2)g-CO-
and Rqqz2 is a hydrogen atom.

22. The use according to claim 13, wherein the pyranose in the
compound represented by General formula (1) is a quinovose in the «-

15 anomeric configuration, R1g1 is CH3-(CH2)5-(CH=CH-CH2)-(CH2)g-CO-
and Rqq2 is a hydrogen atom.

23. The use according to claim 13, wherein the pyranose in the
compound represented by General formula (1) is a quinovose in the «-
anomeric configuration, R1g91 is CH3-(CH2)7-(CH=CH-CH2)-(CH2)g-CO-

20 and Rq2 is a hydrogen atom.

24. The use according to any one of claims 13 to 19, wherein the
pyranose in the compound represented by General formula (1) is in the 8-
anomeric configuration.

25. Use of at least one compound selected from the group

25 consisting of:

compounds represented by General formula (1):
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and Rqp2 represents a hydrogen atom or a group represented by Formula:
R'-C(=0)-
wherein R' represents a straight-chain aliphatic unsaturated hydrocarbon
group having 13-25 carbon atoms and including 1-6 unsaturated bonds.
15 27.The use according to claim 25 to 26, wherein Rqg2 of General
formula (1) represents a hydrogen atom.
28. The use according to any one of claims 25 to 27 wherein the
pyranose in the compound represented by General formula (1) is a
quinovose.
20 29.The use according to claim 28, wherein the quinovose is «-
quinovose.
30.The use according to any one of claims 25 to 27, wherein the
pyranose in the compound represented by General formula (1) is a fucose.
31. The use according to any one of claims 25 to 27 wherein the

25 pyranose in the compound represented by General formula (1) is a
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and Rqq2 is a hydrogen atom.
35. The use according to claim 25, wherein the pyranose in the
compound represented by General formula (1) is a quinovose in the «-
15 anomeric configuration, R1g1 is CH3-(CH2)7-(CH=CH-CH2)-(CH2)g-CO-
and R1q2 is a hydrogen atom.
36. The use according to any one of claims 25 to 31, wherein the
pyranose in the compound represented by General formula (1) is in the 8-
anomeric configuration.

20



