1 DESCRI PTI ON GLUCOPYRANOSYLOXYBENZYLBENZENE DERI VATI VES, MEDI CI NAL
COVPCSI TI ONS CONTAI NI NG THE SAVE AND | NTERMVEDI ATES FOR THE 5 MM\\M\ OF
THE DERI VATI VES Techni cal Field The prksent invention relate\

gl ucopyr anosyl oxy- benzyl benzene derivatives and pharmaceuti cal | yso150
acceptable ,10 salts thereof which are useful as nedi canents,

phar maceuti cal conpositions conprising the sanme and i nternedi ates thereof

Background Art Diabetes is one of lifestyle-related diseasemwmummmmmﬂm“
background of change of eating haE$CrRIBRIiGk of exercise. and
exercise therapies are perfornmed in patients wth diabetes. Fuglher nore,

when its sufficient control and continuous performance are difficult, drug
treatment _is _simultaneou ¥ erfornmed. Now. ngyanldes sul f onyl ureas and

sl
20 agent SSFUFOFLRANORELOREBAN 1 L RN LN, RERAT Las
ant i di abetP¥PRHERTANS I—MWNIW Ui TRME P sTtN'IfF@NSEIQIrPéEeS FORORHE
occasibonaBREPARVEIGR @F fBiEE DERICMBEVEScti c aci dosis and hypogl ysemi a,
respectively. In a case of using agents for reducing insulin resistance,
adverse effects such as edena. 25 occasionally are observed, and it is also
concer nedpd Oy, 3 @V PELG Obesity. Therefore, in order to sol ve these
problens, 1t has been desired to devel op antidi abetic agents having a new

mechani sm 2 rphe present invention relates to glucopyranosyloxy-
benzylbenzene derivatives and pharmaceutically acceptable
.10 salts thereof which are useful as medicaments, pharmaceutical

compositions comprising the same and intermediates thereof.

Background Art
Diabetes is one of lifestyle-related diseases with the
15 background of change of eating habit and lack of exercise.
Hence, diet and exercise therapies are performed in patients
with diabetes. Furthermore, when its sufficient control and
continuous performance are difficult, drug treatment is
simultaneously performed. Now, biguanides, sulfonylureas and
20 agents for reducing insulin resistance have been employed as
antidiabetic agents. However, biguanides and sulfonylureas
show occasionally adverse effects such as lactic acidosis and
hypoglysemia, respectively. In a case of using agents for
reducing insulin resistance, adverse effects such as edema
25 occasionally are observed, and it is also concerned for
advancing obesity. Therefore, in order to solve these problems,
it has been desired to develop antidiabetic agents having a new

mechanism.



In recent years, devel opnent of new type antidi abetic agents has been
progressing, which pronote urinary glucose excretion and | ower bl ood

gl ucose | evel by preventing excess glgcose reabsorption at the kidney (J.
Clin. Invest., Vol.79, 5 pp.1510-1515 (1987)). In addition, it is reported
that SGT2 (Na+/glucose cotransporter 2) is present in the Si segnent of
the kidney's proximal tubule and participates mainly in reabsorption of
glucose filtrated through glomerular (J. din. Invest., Vol.93, pp.397-404

(1994)). Accor difgk¥cehfhiyBhEENgadPe BopHER SELTQy aAL)py| éﬂtﬁﬁ“rﬁé’c{i%

reabsorption of excess glucose at the kidney, subsequently pronotes

excr et i Ngag¥aess hakusess pEB?HQBsEH@, Uizh D8N dﬁf‘@m@f’é ki 88y bdﬁéblhucose
| |1 C

| evel . Therefore, fast developnent of antidi abetic agents, ave a

pot ent i nBixbire@iynaghivibietr bIob@y19Eeke addeNarg profihibngeshaism has

been desired. Furthernore, since such agents prohote the exTretion of

excess g gﬁﬁéasbh@éﬂbség@tﬂéﬁ na: and kEORSPUUEND nt NenGLUEOSE;ACGTUl at i on
in the body is decreased, they are also expected to have a preventing

ef f ects onppbesiby1528 PLsgy ppur ardbabheibAYent i) rEReREGSERAL Iduta OrS
have studi ed earnestly to find conpounds having an“inhibitory activity in

human SGLTRa’ A§l@cos€dbtivardporiserd QUndst hiads&h HCOPY¥HhaNas Vi Oxdenze benzene
derivatives represented by the follow ng general fornmula (1) 25 show an

excel | ent thehkbiiheyy saprbxiihgli fububanas@ g2resciperdd anechBeliw, thereby
formng the basis of the present invention. 3 The present invention is to
provi de theabebkptiiag of glucose filtrated through glomerular (J. Clin.
Invest., Vol.93, pp.397-404 (1994)). Accordingly, inhibiting
10 a human SGLT2 activity prevents reabsorption of excess glucose
at the kidney, subsequently promotes excreting excess glucose
though the urine, and normalizes blood glucose level.
Therefore, fast development of antidiabetic agents, which have
a potent inhibitory activity in human SGLT2 and have a new
15 mechanism, has been desired. Furthermore, since such agents
promote the excretion of excess glucose though the urine and

consequently the glucose accumulation in the body is decreased,

they are also expected to have a preventing effect on obesity.

20 Disclosure of the Invention
The present inventors have studied earnestly to find
compounds having an inhibitory activity in human SGLT2. As a
result, it was found that glucopyranosyloxybenzylbenzene
derivatives represented by the following general formula (I)
25 show an excellent inhibitory activity in human SGLT2 as
mentioned below, thereby forming the basis of the present

invention.



gl ucopyr anosyl oxybenzyl benzene derivatives and pharmaceutically acceptable
salts thereof, which show an inhibitory activity in human SG.T2 in vivo
and exert a 5 hypoglycem c effect by excreting excess glucose in the urine
t hrough preventing the reabsorption of such glucose at the kidney,
pharmaceutical conpositions conprising the sane and internediates thereof.
This is, the present invention relates to a gluco- 10

pyranosyl oxybenzyl benzene derivative represented by the general formula:

Rl HO O O HO i3 imﬁerrpalrbrﬁasrecw%%%%%eatméd%gg W%gm or a

hydr oxy(l ower al kyl’) group; and R2 represents a | ower group, a |lower

al koxy 15510icuty ra’phd%xféé%;;iu&ﬂr@lmeﬂmq y hawer a Kyl') group, a
hydroxy(lower al koxy)  group, a hydroxy(I| ower aIkyIthlo group, a |lower

al koxy- sylsdrrialieist {d VB A dogdatlidWa1td |t‘?1‘%3:reofa| R %hsgﬁé&r' Lyjted (1over

al koxy) group or a |ower al koxy- substituted (| ower ky thio) group, or a
phar maceutrgiad 1 o r? b AGGARLADIE Hdldn tsmmofm %oPLaaeRkelpVENt 1 ON rel ates

to a pharmaceutical conposition conprising as the active Ingredient a

gl ucos pyyaTRR e RBRHRAN BENe xdebt YA Iaﬁcéﬁé)rgﬁ‘ﬁfws@é’ ﬁy th@eu@,@f?ée

general formula (1) or a pharmaceutically acceptabl e sal
through preventing the reabsorption of such glucose at the
kidney, pharmaceutical compositions comprising the same and
intermediates thereof.
This is, the present invention relates to a gluco-
10 pyranosyloxybenzylbenzene derivative represented by the

general formula:
R\ li l[,R2
Ho N O© (D
HOY' ™" "OH

OH

wherein R? represents a hydrogen atom or a hydroxy(lower alkyl)
group; and R? represents a lower alkyl group, a lower alkoxy
15 group, a lower alkylthio group, a hydroxy(lower alkyl) group,
ahydroxy(loweralkoxy)group,ahydroxy(loweralkylthio)group,
a lower alkoxy-substituted (lower alkyl) group, a lower
alkoxy-substituted (lower alkoxy) group or a lower alkoxy-
substituted (lower alkylthio) group, or a pharmaceutically
20 acceptable salt thereof.
The present invention relates to a pharmaceutical
composition comprising as the active ingredient a gluco-
pyranosyloxybenzylbenzene derivative represented by the above

general formula (I) or a pharmaceutically acceptable salt



thereof. The present invention relates to a nethod for the prevention or
treatnent of a di sease associated wth hyperglycem a, which conprises

adm nistering a gluco 5 pyranosyl oxybenzyl benzene derivative represented by
the above general forrmula (I) or a pharmaceutically acceptable salt

t hereof. The present invention relates to a use of a gl uco-

pyranosyl oxybenzyl benzene derivative represented by the above 10 general
formula (1) or a pharnaceutically acceptable salt thereof for the

manuf act utleepéof. phar maceuti cal conposition for the prevention or
treatnment of a disease associated with hyperglycem a. The present

i nvention al so Tied apEssdiot ai eyl b endlatekd tderd wRithed FeR' @pented by the
general formula: R11 OH R12 wherein Rl11 represents a hydrogen atom or a

prot ect edpré&yeh Xy | ovefrébtiént IOUP; d Bd¥h Al A dRRyiesedt sidn over al kyl
group, a lower al koxy group, a lower alkylthio group, a 20 protected

hydr oxy (| 19¢eérél ¥¥éni g Oppicit EombLrd sl mrﬁ@teﬁilrfg}w QAheRxy) group, a
protected hydroxy(l ower al kylthio group, a |lower al koxy-substituted

(1 oves aliytan@sPldxybeh DEien 2ékd privast vk Ut Sshr-dd veda Blykony hpgk@up or a
| ower al koxy- substituted (lower alkylthio) group; with the proviso that
R12 25 i sgeméral nbotmwdlgr OLP, oBra efhiytmayent cally seedmubler @g4pt a 5
thereof. |
The present invention relates to a use of a gluco-
pyranosyloxybenzylbenzene derivative represented by the above
10 general formula (I) or a pharmaceutically acceptable salt
thereof for the manufacture of a pharmaceutical composition for
the prevention or treatment of a disease associated with
hyperglycemia.
The present invention also relates to a benzylphenol

15 derivative represented by the general formula:

11 12
) R an
OH

wherein R“‘represents a hydrogen atom or a protected
hydroxy(lower alkyl) group; and R? represents a lower alkyl
group, a lower alkoxy group, a lower alkylthio group, a

20 protected hydroxy(lower alkyl) group, a protected hydroxy-
(lower alkoxy) group, a protected hydroxy(lower alkylthio)
group, a lower alkoxy-substituted (lower alkyl) group, a lower
alkoxy-substituted (lower alkoxy) group or a lower alkoxy-
substituted (lower alkylthio) group; with the proviso that RZ

25 is not a methyl group, an ethyl group, an isopropyl group, a



tert-butyl group or a nethoxy group when R11 is a hydrogen atom or a salt
thereof. In the present invention, the term"lower al kyl group"” neans a
strai ght-chai ned or branched al kyl group having 1 to 5 6 carbon atons such
as a nethyl group, an ethyl group, a propyl group, an isopropyl group, a
butyl group, an isobutyl group, a sec-butyl group, a tert-butyl group, a
pentyl group, an isopentyl group, a neopentyl group, a tert -pentyl group,
a hexyl group or the like; the term"Il ower al koxy group” neans a 10

strai ght - ehat negt 91 YA Beth Alkaxkydy Qi MAenNg 1 § @ Ry8RHEER atdPNs such

as a methoxy group, an ethoxy group, a propoxy group, an iSopropoxy group,

a but oxy & Oalpsa®dp tBEBEGLXY group, a sec-butoxy group, a tert-butoxy
group, a pentyloxy group, an isopentyloxy group, a neopentyl oxy group, a

tert-pentyl oxy I @HéUrefedteXyv@nt i8hQURhEr tEPR t1dwer adtkyheyrdaipn " | over
al kylthi o group” neans a straight-chained or branched al kylthio group

having 1 di@als @rm%mmﬂb&%rﬁbﬁf&hﬁﬁbﬁhthQlO?liaoup anaeidly |1t Rico group,
a propylthio group, an isopropylthio group, a butylthio group, an

i sobuby! tdlicarci/Bt omsSSEch Wy hihé engll @dupi0an d@iL Aoyt hd r@pup, a
pentyl thio group, an isopentylthio group, a neopentylthio group, a

tert-pentytdilp 0 i Ol propyeXgddup ,0 agbatip10§rblig, | Ak eisdiietiielghouly,dr oxy
(lower al kyl) group"” nmeans a straight-chained or branched hydroxyal kyl

group havisgcdbtibyb gaobpn atbest shichylhsgrouydrapamivly lgrgupyp.ana 25
2- hydr oxyet hyl group, a 1-hydroxyethyl group, a 3-hydroxy- propyl group,
a2- hydr oxypopeyty jooeup ,ad nepgeotypraxodp ,ga et - pen2yhyairaxy,- &-hetyllyl et hyl
group, a 4-hydroxybutyl group, a 6

group or the like; the term "lower alkoxy group” means a

10 straight-chained cr branched alkoxy group having 1 to 6 carbon
atoms such as a methoxy group, an ethoxy group, a propoxy group,
an isopropoxy group, a butoxy group, an isobutoxy group, a
sec-butoxy group, a tert-butoxy group, a pentyloxy group, an
isopentyloxy group, a neopentyloxy group, a fert-pentyloxy
15 group, a hexyloxy group or the like; and the term "lower
alkylthio group” means a straight-chained or branched alkylthio
group having 1 to 6 carbon atoms such as a methylthio group,
an ethylthio group, a propylthio group, an isopropylthio group,
a butylthio group, an isobutylthio group, a sec-butylthio group,
20 a tert-butylthio group, a pentylthio group, an isopentylthio
group, a neopentylthio group, a tert-pentylthio group, a
hexylthio group or the like. The term “hydroxy (lower alkyl)
group” means a straight-chained or branched hydroxyalkyl group
having 1 to 6 carbon atoms such as a hydroxymethyl group, a
25 2-hydroxyethyl group, a l-hydroxyethyl group, a 3-hydroxy-
propyl group, a 2-hydroxypropyl group, a 1-hydroxypropyl group,

a 2-hydroxy-l-methylethyl group, a 4-hydroxybutyl group, a



3- hydroxybutyl group, a 2-hydroxybutyl group, a 1-hydroxybutyl group, a

5- hydroxypentyl group, a 4-hydroxypentyl group, a 3-hydroxypentyl group, a
2- hydroxypentyl group, a 1 hydroxypentéyl group, a 6-hydroxyhexyl group, a
5- hydr oxyhexyl 5 group, a 4-hydroxyhexyl group, a 3-hydroxyhexyl group, a
2- hydroxyhexyl group, a 1-hydroxyhexyl group or the like; the term
"hydroxy (Il ower al kyloxy) group"” neans a straight-chained or branched

hydr oxyal koxy group having 1 to 6 carbon atons such as a 2-hydroxyet hoxy

group, a B-Hydhf SRR DP0XY 08boUP 2 - Ay ardRy bty DXt RUEN0X W -Glydupxydutyl
2- hydr oxy-1 - nmet hyl et hoxy group, a 4-hydroxybutoxy group, a 3-hydroxybut oxy

group, a grodtydroXymyaxEfenipsl ayrouly,dreoXy-hganokgnengiyaugroaps- a
hydr oxypent yl oxy group, a 3-hydroxypentyl oxy group, a 2 hydroxypentyl oxy

group, a B-Hydirenymexty Dxyraipue 2 Hydrbkyipedrtgay heoppoxy droup, a
4- hydr oxyhexyl oxy group, a 3- hydroxyhexyl oxy group, a 2-hydroxyhexyl oxy

group or hheErdsikesnyll groempt,eans -Hydirorphedydwgroapkya Bhihgdrgxghpkyleans a
strai ght -chai ned or branched hydroxyal kylthio group having 1 to 6 carbon

at oms 5suddrasp A dydhloxdaretytydtdii gxgrgup.a 8-hydtoxytespegirpluphi @ group, a
1- hydroxyet hyl thi o group, a 3- hydroxypropylthio group, a

2- hydr ox yhoy dpoptytexoy Jgoopp, & 1-hpddoxxlyexyhgirbhpomgtibead,ike; the term
a2- hydroxy-1-nmethylethylthio group, a' 4-hydroxybutylthio group, a

3- hydr oxybhwda ey of lpvweup alkylaxiyydoorybit yéans a griowgsghd -chiajdvedx pisut vyl t hi o
group, a 5 25 hydroxypentylthio group, a 4-hydroxypentylthio group, a 3-
hydr oxypevitganehed hpdngxyalkoxy drexppbavinghi otgrogarken atoms such
hydr oxypentyl t hi o group, a 6- hydroxyhexylthio group, a 5 7
as a 2-hydroxyethoxy group, a 3-hydroxypropoxy group, a 2-
10 hydroxypropoxy group, a 2-hydroxy-l-methylethoxy group, a
4-hydroxybutoxy group, a 3-hydroxybutoxy group, a 2-
hydroxybutoxy group, a 5-hydroxypentyloxy group, a 4-
hydroxypentyloxy group, a 3-hydroxypentyloxy group, a 2-
hydroxypentyloxy group, a 6-hydroxyhexyloxy group, a 5-
15 hydroxyhexyloxy group, a 4-hydroxyhexyloxy group, a 3-
hydroxyhexyloxy group, a 2-hydroxyhexyloxy group or the like;
and the term “hydroxy (lower alkylthio) group” means a
straight-chained or branched hydroxyalkylthio group having 1
to 6 carbon atoms such as a hydroxymethylthio group, a 2-
20 hydroxyethylthio group, a l-hydroxyethylthio group, a 3-
hydroxypropylthio group, a 2-hydroxypropylthio group, a 1-
hydroxypropylthio group, a 2-hydroxy-1l-methylethylthio group,
a 4-hydroxybutylthio group, a 3-hydroxybutylthio group, a
2-hydroxybutylthio group, a l-hydroxybutylthio group, a 5-
26 hydroxypentylthio group, a 4-hydroxypentylthio group, a 3-
hydroxypentylthio group, a 2-hydroxypentylthio group, a 1-

hydroxypentylthio group,a 6-hydroxyhexylthio group, a 5-




hydr oxyhexyl t hi o group, a 4-hydroxyhexylthi o group, a 3- hydroxyhexylthio
group, a 2-hydroxyhexylthio group, a 1- hydroxyhexylthio group or the I|ike.
The term "l ower al koxy-substituted (| ofker al kyl) group neans the above 5
hydr oxy(l ower al kyl) group O al kyl ated by the above | ower al kyl group; the
term "l ower al koxy-substituted (| ower al koxy) group neans the above
hydr oxy (| ower al kyl oxy) group O al kyl ated by the above | ower al kyl group;
and the term "Il ower al koxy- substituted (lower alkylthio) group neans the
above 10 hydroxyhleawdrthdlokgirbhpo) aghebpdOoaykgkal ebibygtdnep abave- | ower

al kyl group. The term "hydroxy-protective group” neans a hydroxy-

pr ot ect i véygrouyhesyd thioggmenal, er @ahydrpggbekphthisughoas, aa benzyl

group, a methoxynethyl group, an acetyl group or the 15 like. In the

subst i t uehydRoxyaekydritbden gabom andthehyikexyditie/|temr dupweaving 1 to 3
carbon atons are preferable. In the substituent R2, a | ower alkyl group, a
| ower al kextkogyespbatd tudelydilowgf| ehkylal Bybhip gneamps atlee paledws abl e, and an
al kyl group 20 having 1 to 4 carbon atons, an al koxy group having 1 to 3
carborb ahydsoxyd laweydabxyhl RybugrdiglKshatregl by tthe3abavddowatromskyt e  nore
preferable. For exanple, the conpounds represented by the above general
formul a (BFoup;t biee freawenlovew axdikioxy -car sivd tptegdat beve B loxyg @roup

benzyl phenol derivative represented by the general forrmula (I1) of the
present i ReERS 6heagkovei hydxexy hover [adMHPxYr gkenar 8-agkylated by

the above lower alkyl group; and the term "lower alkoxy-
substituted (lower alkylthio) group means the above

10 hydroxy(lower alkylthio) group O-alkylated by the above lower
alkyl group.

The term “hydroxy-protective group” means a hydroxy-
protective group used in general organic reactions, such as a
benzyl group, a methoxymethyl group, an acetyl group or the

15 1like.

In the substituent R', a hydrogen atom and a hydroxyalkyl
group having 1 to 3 carbon atoms are preferable. In the
substituent R?, a lower alkyl group, a lower alkoxy group and
a hydroxy(lower alkyl) group are preferable, and an alkyl group

20 having 1 to 4 carbon atoms, an alkoxy group having 1 to 3 carbon
atoms and a hydroxyalkyl group having 1 to 3 carbon atoms are
more preferable.

For example, the compounds represented by the above
general formula (I) of the present invention can be prepared

26 using a benzylphenol derivative represented by the general
formula (II) of the present invention according to the following

procedure:



R11 Ln OHRig nr a ealt Process 1 0 H3CAO O x CH3 O O O Rl11 R12 OQUCH3 ~
CH O1lIl (Ill) Process 2 Alkaline hydrolysis 0 H3C110 0 0 CH3 O 00 O.CH
lyCH3 0 (]V) (1) wherein R11 represerfs a hydrogen atom or a protected
hydroxy (|l ower al kyl) group; Rl2 represented a | ower al kyl group, a |ower
al koxy group, a lower al kylthio group, a protected

Process 1
0

L~ 0

X
H,C” 0 CH,
o" 0”0

R11 R12
o)\c:H?\r(CHa O O
R11 H12 (o] )?\
(] | ]) H,C” 0 0.0 /CJ\\HS
OH or a salt o 070

an O)\CH?\H/

Y

R’ R?
Procegs 2
HO 0.0
Alkaline /\\Q’,
hydrolysis HO OH 4))

OH

Y

wherein R represents a hydrogen atom or a protected
hydroxy(lower alkyl) group; R? represented a lower alkyl group,
a lower alkoxy group, a lower alkylthio group, a protected
5 hydroxy(lower alkyl) group, a protected hydroxy(lower alkoxy)
group, a protected hydroxy{(lower alkylthio) group, an lower
alkoxy-substituted (lower alkyl) group, a lower alkoxy-
substituted (lower alkoxy) group or a lower alkoxy-substituted
(lower alkylthio) group:; X represents a leaving group such as
10 a trichloroacetoimidoyloxy group, an acetoxy group, a bromine
atom or a fluorine atom; and R! and R? have the same meaniegs
as defined above.
Process 1
A glucoside represented by the above general formula (IV)
15 can be prepared by subjecting a benzylphenol derivative
represented by the above general formula (II) or a salt thereof

to glucosidation using a glycosyl-donor represented by the



5 hydroxy(l ower al kyl) group, a protected hydroxy(lower al koxy) group, a
prot ected hydroxy(l ower al kylthio) group, an | ower al koxy-substituted
(lower al kyl) group, a |lower al koxy- $ubstituted (lower al koxy) group or a
| ower al koxy-substituted (lower alkylthio) group; X represents a | eaving
group such as 10 a trichl oroacetoi m doyl oxy group, an acetoxy group, a
bromne atomor a fluorine atom and RL and R2 have the sane neanings as
defi ned above. Process 1 A glucoside represented by the above general

forml a @bgve Hercaralbe oqymepar d 11y) suwljheatsi 29 33 shenzglkpheoohcdekivat i ve
represented by the above general formula (I1) or a salt thereof to

gl ucosi datdot risTHIG rfb Pt @AMl GdAN0E - DEGLEEEHy £anbye | he, 9, abpve. gener al
formula (111) such as 2,3,4,6-tetra-0-acetyl -

1-0-tri ciedrteneetadaiydoys - p-Pigtupopinasese, 3L, 2, 3.t tha-0-acetyl- ¢
pent a- O acetyl -/ 3- D- gl ucopyranose, 2,3,4,6-tetra-0-acetyl-a

- D- gl ucopyr-ajlamydpyfantisga didnddd 4n@- ReGr,a- O-aetkul 0=abelydl Wopyr anosyl
fluoride in the presence of an activating reagent such as boron trif

| uori de dilexdopyrstriosylc diplosddesiilnvehe prieskenceonEt kanasulifanahg, tin(1V)
chloride or trinmethyl- silyl trifluoromethanesulfonate in an inert solvent.
As the gelagemt sgel asdbehon rtonsilivend det dletgne] edberaonplde, silver
nitromet hane, ethyl acetate, diethyl ether, chloroform a mxed solvent

t her eof &ad filverianetheae sd fionakst,r Atled IVihehleadtieonr tehpethylire is
usually from-300C to reflux tenperature, and the reaction tine is usually
from 10 Siditled i lnogape thaneisid fopasedinnam ettt stakvemy mAsekhal |

sol vent and reaction
solvent used, dichloromethane, toluene, acetonitrile,

10 nitromethane, ethyl acetate, diethyl ether, chloroform, a mixed
solvent thereof and the like can be illustrated. The reaction
temperature is usually from -30C to reflux temperature, and
the reaction time is usually from 10 minutes to 1 day, varying
based on a used starting material, solvent and reaction

15 temperature.

Process 2

A compound (I) of the present invention can be prepared
by subjecting a glucoside represented by the above general
formula (IV) to alkaline hydrolysis to remove the hydroxy-

20 protective groups. As the solvent used, water, methanol,
ethanol, tetrahydrofuran, a mixed solvent thereof and the like
canbe illustrated, and as alkaline materials, sodiumhydroxide,
sodium methoxide, sodium ethoxide or the like can be used. The
treatment temperature is usually from 0C to reflux temperature,

25 and the treatment time is usually from 30 minutes to 6 hours,
varying based on a used startingmaterial, solvent and treatment

temperature. Such treatment can be carryed out by suitably



15 tenperature. Process 2 A conpound (1) of the present invention can be
prepared by subjecting a glucoside represented by the above general
formula (1V) to alkaline hydrolysis td0renove the hydroxy 20 protective
groups. As the solvent used, water, nethanol, ethanol, tetrahydrofuran, a
m xed sol vent thereof and the like can be illustrated, and as al kaline
mat eri al s, sodi um hydroxi de, sodi um net hoxi de, sodi um et hoxide or the |ike
can be used. The treatnent tenperature is usually fromQOC to ref |ux

t enper at uckangsnamwd 4&@ingeat othér proeedsresialthy dswm @yrdapdresing 6
hours, varying based on a used starting nmaterial, solvent and treatnent

t enper at upe. a Sushd t hpdtoent pravedeivargsmagp out by suitably 10 changi ng or
addi ng an other procedure in the usual way depending on a used

hydr oxy- pr ot ectFoe egaple Fothe xaonpa@indsh e eporgrmmictsi rgprigweribedeby t he
above general formula (11) of the present invention and salts thereof 5
whi ch ar egemedabsogmala (I hetfethalprasenthinwént doprridredlt prideduretdfon
process can be prepared according to the following procedure: R12 0, Mz
M (VIY Pratessare Qoseidnaat $oarting Materials in the aforementioned

production process can be prepared according to the following

procedure:

R4
| :l 12
mn
N

O\ 4
(V1)

Process A i Condensation

Oxidation using M’O (o]

o CH a Dess-Martin
i)~ Feagent (VIID)

Catalytic Process D Process C giggzéggvzhe
hydrogenation group
(Occas%onally Reduction
removing or

introducing (subsequently

the protective reduction and
group) introduction of

({ subsequently a protective group
reduction and when R* is a lower
introduction of alkoxycarbonyl

a protective group group)

when R* is a lower

alkoxycarbonyl

group) Y Y

H”Hu
o or a salt

"an



Catal ytic hydrogenation (occasionally renoving or introducing the
protective group) (subsequently reduction and introduction of a
protective group when R 4 is a |ower 11al koxycarbonyl group) MO R 12
Oxidation using b 6 a Dess-Martin M reagent MD Process D Rl11 Process_Q
R 12 e%r ;q anl + Un 0 1) V R12

wherein M represents a hydrogen atom or a hydroxy-protective
group; R? represents a hydrogen atom, a protected hydroxy(lower
alkyl) group of a lower alkoxycarbonyl group; one of Y and Z
is MgBr, MgCl, Mgl or a lithium atom, while the other is a formyl

5 group; and R and R'? have the same meanings as defined above.
Process A

A compound represented by the above general formula (VII)
can be prepared by condensing a benzaldehyde derivative
represented by the above general formula (V) with a Grignard

10 reagent or a lithium reagent represented by the above general
formula (VI), or by condensing a Grignard reagent or a lithium
reagent represented by the above general formula (V) with a
benzaldehyde derivative represented by the above general
formula (VI) in an inert solvent. As the solvent used,

15 tetrahydrofuran, diethyl ether, a mixed solvent thereof and the
like can be illustrated. The reaction temperature is usually
from -78C to reflux temperature, and the reaction time is
usually from 10 minutes to 1 day, varying based on a used starting
material, solvent and reaction temperature.

20 Process B

A compound represented by the above general formula
(VIII) can be prepared by subjecting a compound represented by
the above general formula (VII) to oxidationusing a Dess-Martin
reagent in an inert solvent. As the solvent used, dichloro-

25 methane, chlorbform, acetoﬁitrile, a mixed solvent thereof and

the like can be illustrated. The reaction temperature is

usually from 0C to reflux temperature, and the reaction time




Renoving the protective group Reduction (subsequently reduction and

I ntroduction of a protective group when R4 is a |lower al koxycarbonyl
group) 11 wherein Mrepresents a hydragen atom or a hydroxy-protective
group; R4 represents a hydrogen atom a protected hydroxy(lower alkyl)
group or a |lower al koxycarbonyl group; one of Y and Z is MgBr, Myd, Ml
or alithiumatom while the other is a fornmyl 5 group; and R11 and R12
have the sane neani ngs as defined above. Process A A conpound represented

by the abpyeisgenarakrbarinibar(dd b)aagravabgipyepaiarohla agsdansdmoing
benzal dehyde derivative represented by the above general formula (V) with

a Gignarflafl@rigagesbilpentd bhhteaeteagerémpepiesent ed by the above general
formula (VI), or by condensing a Gignard reagent or a lithium reagent

representegobysghe above general fornmula (V) with a benzal dehyde
derivative represented by the above general fornmula (VI) in an inert
sol vent. As thea s¥mi®iindigefdredentetimnahttie0hbbvd . geiedtalyFotih®a, (1L )1 Xed

solvent thereof and the |ike can be illustrated. The reaction tenperature
I s usBal | ¥an be prepared by removing the protective group M of a compound
represented by the above general formula (VIII), (1) condensing
the resulting compound with methyl chloroformate in the
presence of a base such as triethylamine, diisopropylethylamine
or N,N-dimethylaminopyridine in an inert solvent, and (2)
10 subjecting the resulting carbonate derivative to reduction
using a reducing agent such as sodium borohydride. As the
solvent used in the reaction (1), tetrahydrofuran,
dichloromethane, acetonitrile, ethyl acetate, diethyl ether,
a mixed solvent thereof and the like can be illustrated. The
15 reaction tempe:fature is usually from 0C to reflux temperature,
and the reaction time is usually £from 30 minutes to 1 day, varying
based on a used starting material, solvent and reaction
temperature. As the solvent used in the reaction (2), a mixed
solvent with tetrahydrofuran and water, and the like can be
20 illustrated. The reaction temperature is usually from 0T to
reflux temperature, and the reaction time is usually from 1 hour
to 1 day, varying based on a used starting material, solvent
and reaction temperature. In case that R is a lower
alkoxycarbonyl group, the compounds represented by the above
25 general formula (II) of the present invention can be derived

by subjecting the group to reduction into a hydroxymethyl group

using a reducing agent such as lithium aluminum hydride in an



from-78t to reflux tenperature, and the reaction tine is wusually from 10
mnutes to 1 day, varying based on a used starting material, solvent and
reaction tenperature. 20 Process B A qggnmpound represented by the above
general formula (VIII) can be prepared by subjecting a conpound
represented by the above general fornmula (VI1) to oxidation using a
Dess-Martin reagent in an inert solvent. As the solvent used, dichloro 25
nmet hane, chloroform acetonitrile, a nixed solvent thereof and the |ike

can be ilinstt dAdenthend QAR 1hQTDRE I%adysgr&@plahl ¥hd Lelke Way O Tef
lux tenperature, and the reaction time 1 Is usually from1 hour to 1 day,

varying besethéns@l1vesd steat ingthéviedhatios 0! ¥esth@nk f18ACt i on
tenperature. Process C A conpound represented by the above general formula

(1) 5 cestbghpaedaiednbya memd e s PtV andr eHe Mpd &as ygound
represented by the above general formula (VIII) , (1) condensing the

resul ting; conperadedi t irH@etlaylc t%horteifngwaftﬁrbnlé hes R 185 TBm0b @ d&ﬁse. such

as triethylam ne, diisopropylethylamne or N N |nethylan1nopyr| e in an

i nert 550l yenlux abénf&ratde sy EaHeN G elald ioRsS i eNfls CAs RONBY oF 644 iMat i ve to
reduction using a reduci ng agent such as sodi um borohydride. As the

sol vent ustdutestte I ekt ararylng belsedhpar af used, st-ein e mereidian e,
acetonitrile, ethyl acetate, diethyl ether, a m xed solvent t her eof and

the |ike selvéet idndistaat bdn tEmpela thaact | d?het@cfmmlﬁidlféprésdﬁﬁéh|by from
O0C to ref lux tenperature, and the reaction tine is usually from 30
m nut es tthd ajwye ganginad formula (II) of the present invention can be
converted into a salt thereof such as a sodium salt or a potassium
10 salt in the usual way.
Process D
A compound represented by the above general formula (ITI)
of the present invention can be prepared by subjecting a
compound represented by the above general formula (VII) to
15 catalytic hydrogenation using a palladium catalyst such as
palladium-carbon powder in the presence or absence of an acid
such as hydrochloric acid in an inert solvent, and removing or
introducing a profective group in the usual way as occasion
demands. As the solvent used in the catalytic hydrogenation,
20 methanol, ethanol, tetrahydrofuran, ethyl acetate, acetic acid,
isopropanol, a mixed solvent thereof and the like can be
illustrated. The reaction temperature is usually from room
temperature to reflux temperature, and the reaction time is
usually from 30 minutes to 1 day, varying based on a used starting
26 material, solvent and reaction temperature. In case that R!

is a lower alkoxycarbonyl group, the compounds represented by

the above general formula (II) of the present invention can be



based on a used starting material, solvent and reaction tenperature. As
the solvent used in the reaction (2), a mxed solvent wth tetrahydrofuran
and water, and the like can be 20 illygtrated. The reaction tenperature is
usually fromOt to ref lux tenperature, and the reaction tine is usually
from1l hour to 1 day, varying based on a used starting material, solvent
and reaction tenperature. In case that R4 is a | ower al koxycarbonyl group,
t he conpounds represented by the above 25 general formula (11) of the

present | Qe EQNLEABubFeHIhY Sfhe BYrSYUP] €S tEdMhd N MIQHR, t reduction into
a hydroxynet hyl group Uusing a reducing agent such as |i1thium alum num

hydr i de | gyafokpnt O8Y1 SPbMENis ARG #LAUAEIND ddth (Xl Pt i t he

usual way.” As the solvent used 1n the re i on, diethyl

t et r ahy dr of 4k 8hum & yEreR ffﬁla\heﬁzhef:besroqqierﬁeﬂgna fﬁrdéé;c?cl iGA+RE hgirdalltou&ye rated.

The reaction tenperature is usually fromO00Cto 5 r ux tenp , and

the react%;@auﬁiirrptm% ysyah ! yaf I oRsl@ne s &st tizeh _d;aytna%q]dzﬁi%%ed on a

used starting material, solvent and reaction tenperature. The conpound

repr esent @de by 1 e edlover BRI RS £l RA U ban{(6dd s8ivERE tHESH ahfVeML i On can

be <converted into a salt thereof such as a sodiumsalt or a potassium 10

salt in thexkesesl beayl11BseeasedD Areed HReevidoneperpephedrbyid iswahave
general formula (I1) of the present invention can be prepared by

subj ect i ngrgm 000 MRS e 1LSNE SFEE LELKY, hha BROYeadensh il fstaiYhl) to 15
catal yti c hydrogenation using a palladium catal yst such as
pal | adi unfxamnbbh mimtiess i to thedgy esenmeiny wsenen of WedGitdrting
material, solvent and reaction temperature. The compound
10 represented by the above general formula (II) of the present
invention can be converted into a salt thereof such as a sodium
salt or a potassium salt in the usual way.
The compounds of the present invention obtained by the
above production process can be isolated and purified by
15 conventional separation means such as fractional
recrystallization, purification using chromatography, solvent
extraction and solid phase extraction.
The glucopyranosyloxybenzylbenzene derivatives
represented by the above general formula (I) of the present
20 invention can be converted into their pharmaceutically
acceptable salts in the usual way. Examples of such salts
include inorganic base salts such as a sodium salt or a potassium
salt.
The compounds represented by the above general formula
25 (I) of the present invention include their hydrates and their

solvates with pharmaceutically acceptable solvents such as

ethanol.



such as hydrochloric acid in an inert solvent, and renoving or introducing
a protective group in the usual way as occasion demands. As the sol vent
used in the catal ytic hydrogenation, 28 nethanol, ethanol, tetrahydrof
uran, ethyl acetate, acetic acid, isopropanol, a m xed solvent thereof and
the like can be illustrated. The reaction tenperature is usually fromroom
tenperature to ref lux tenperature, and the reaction tine is wusually from
30 mnutes to 1 day, varying based on a used starting 25 material, solvent
and reaction t amerampoandsnreasesehaedRdy tise aatomergealdeady carhambyl group,
t he conpounds represented by the above general formula (I I) of the
present i(Mvenrtfi ahecprebentdineentednbynd uyljantdoey tiilea ldyoagceptabllact i on
into a hydroxynethyl group using a reducing agent such as lithium
al um numdaidrs dgere ocd hiarer ansekeeni e antdiph O Eiod 1y cad thiev tyyd iex yumgnoup i n
t he usual way. As the solvent used in the reduction, 5 diethyl ether,
t et r ahy drs@Iiraandaape Xtk istegntusidtericaé aguhtd€orl thke mmsvdirtidn ust rat ed.
The reaction tenperature is usually fromOCto ref |ux tenperature, and
t he reactimyatnaert iof dsabétys, fadabdiliaricoupddcatibndayobaatiyy gy bhased on a
used starting material, solvent and reaction tenperature. The conpound 10
r epr esentleickeby Floe ebonElegennrtdle fol howing hepapffarheniestony effigeeht i on can
be converted into a salt thereof such as a sodium salt or a potassiumsalt
in the usunhumay SGHE2 echpvditys biie Comppuadsmt itheapresenbiinyensdony t he
above production process can be isolated and purified by 15 conventi onal
separ at | @xemtadt sRtens finddhidinny acddmidyaini hamasn SGBER-f i cati on using
chr omat ogr aphy, sol vent

When the pharmaceutical compositions of the present

10 invention are employed in the practical treatment, various
dosage forms are used depending on their uses. As examples of
the dosage forms, powders, granules, fine granules, dry sirups,
tablets, capsules, injections, solutions, ointménts,
suppositories, poultices and the like are illustrated, which

15 are orally or parenterally administered.

These pharmaceutical compositions can be prepared by
admixing with or by diluting and dissolving an appropriate
pharmaceutical additive such as excipients, disintegrators,
binders, lubricants, diluents, buffers, isotonicities,

20 antiseptics, moistening agents, emulsifiers, dispersing
agents, stabilizing agents, dissolving aids and the like, and
formulating the mixture in accordance with conventional manner.

When the pharmaceutical compositions of the present
invention are employed in the practical treatment, the dosage

25 of a compound represented by the above general formula (I) or
a pharmaceutically acceptable salt thereof of the present

invention as the active ingredient is appropriately decided



extraction and solid phase extraction. The gl ucopyranosyl oxybenzyl benzene
derivatives represented by the above general fornmula (1) of the present
20 invention can be converted into thébr pharmaceutically acceptable salts
in the usual way. Exanples of such salts include inorganic base salts such
as a sodiumsalt or a potassium salt. The conpounds represented by the
above general fornmula 25 (1) of the present invention include their
hydrates and their solvates with pharnaceutically acceptable solvents such
as et handperdinhercaimpoapgds sepr Sswiy eilghtt hedadeyeegaresympftomsul a (1)
of the present invention and pharnmaceutically acceptable salts thereof
have an exckltimestrnertt wift eaghapaitieny ,i whhohehs Sk iared edrye wexthdenel y
useful as agents for the prevention or 5 treatnment of diabetes, diabetic
conpl i catitengangeeoftfram &.Hetol 1 ke0OFppeaxdapl ger iadulichiimbh gwi mheassay
for inhibitory effect on human SGLT2 activity, the conpounds of the
present igasmofonrabesintiad st yedtiomt andhpprerimateiwwtighin therean8ELT2.
When t he pharmaceuti cal conpositions of the present 10 invention are

enpl oYed af fxpm @4k iteal3 00Mgapeendayvaekoadul tosugen fior ntheamcases ed
depending on their uses. As exanples of the dosage fornms, powders,

gr anul es,padyenterah@dninigtratiiamps and 4beedaily agese ean ing ddviidrg,
solutions, ointnments, suppositories, poultices and the |ike are

i || ust r atigdto @iiec ho 19w bdgisiefs Ber ik andr afninigrered saidablefyse
pharmaceuti cal conpositions can be prepared by

Best Mode for Carrying Out the Invention

10 The present invention is further illustrated in more
detail by way of the following Reference Examples, Examples and
Test Examples. However, the present invention is not limited

thereto.

15 Reference Example 1
4-(3-Benzyloxypropyl)bromobenzene
A suspension of sodium hydride (60%, 0.97g), 3-(4-
bromophenyl)-1-propanol (1.0g) and benzyl bromide (0.69mL) in
benzene (24mL) was stirred for 7 hours under reflux. After
20 cooling to ambient temperature, a saturated aqueous ammonium
chloride solution (50mL) was added to the reaction mixture, and
the mixture was extracted with ethyl acetate (100mL). The
organic layer was washed with water (40mL) and brine (40mL),
and dried over anhydrous sodium sulfate. The solvent was
25 removed under reduced pressure, and the residue was purified
by column chromatography on silica gel (eluent: hexane/ethyl

acetate = 20/1) to give 4-(3-benzyloxypropyl)bromobenzene




adm xing with or by diluting and dissolving an appropriate pharmaceuti cal
additive such as excipients, disintegrators, binders, lubricants,

di luents, buffers, isotonicities, 20 antiseptics, noistening agents,

enul sifiers, dispersing agents, stabilizing agents, dissolving aids and
the like, and fornulating the m xture in accordance with conventi onal
manner. When the pharnmaceutical conpositions of the present invention are
enployed in the practical treatnment, the dosage 25 of a conpound
represent ed by)the above general formula (1) or a pharmaceutically
acceptabl e sa t t hereof of the present invention as the active ingredient
IS approp¥i.ahsl y(émqecb 11§p,gepend| ng on the age, sex, body wei ght and
degree of synptons and treatnent of each patient, which is approximately
within thessapgeoof 21l am) 0.2 led-@ .5 QRBNUmPer 3day pem, agduld=wmn ,in the
case of oral adm nistration and approximately wi thin the range 5 of from
0.01 to 390sm pen, day, peroadul tohupmn m, thez@a$e45)f(7}parne)nteral

admi ni stration, and the daily dose can be divided into one to several
doses sper day and adm ni stered suitablely. Best Mbde for Carrying Qut the
I nvention 10 The present invention is further illustrated in nore detai
by way ofRéperémté omkagpRef 2rence Exanples, Exanples and Test Exanples.
However , the present |nvent|on |s not limted thereto. 15 Reference
Exanpl e E /¢ : pinoeyizedz satseensi on of sodi um hydri de
(60% 0.9790), 3- (4 bronDphenyI) - 1 -propanol. (1. Og) and benzyl brom de
(0. 6 9n) in To a solution of 1l-bromo-4-ethylbenzene (0.41mL) in

tetrahydrofuran (15mL) was added 1.45mol/L tert-butyllithium
10 n-pentane solution (2.3mL) under an argon atmosphere at -78C.
After the mixture was stirred at -78°C for 10 minutes, a solution
of methyl 4-formyl-3-hydroxybenzoate (0.18g) in tetrahydro-
furan (5mL) was added to the reaction mixture. After the
mixture was stirred under ice-cooling for 45 minutes, a
15 saturated aqueous ammonium chloride solution and water were
added to the reaction mixture, and the mixture was extracted
withethylacetatef The extract was washed with water and dried
over anhydrous magnesium sulfate, and the solvent was removed
under reduced pressure. The residue was purified by column
20 chromatography on silica gel (eluent: hexane/ethyl acetate =
3/1) to give a diphenylmethanol compound (0.27g). The obtained
diphenylmethanol compound (0.27g) was dissolved in methanol
(5mL), and concentrated hydrochloric acid (0.08mL) and 10%
palladium-carbon powder (54mg) were added to the solution.
25 After the mixture was stirred under a hydrogen atmosphere at
room temperature for 18 hours, the catalyst was removed by

filtration, and the filtrate was concentrated under reduced



benzene (24nlL) was stirred for 7 hours under reflux. After 20 cooling to
anbi ent tenperature, a saturated aqueous ammoni um chloride solution (50n)
was added to the reaction m xture, andig the m xture was extracted with
ethyl acetate (100nmL). The organic |ayer was washed with water (40niL) and
brine (40nL), and dried over anhydrous sodium sulfate. The sol vent was 25
renoved under reduced pressure, and the residue was purified by colum
chromat ography on silica gel (eluent: hexane/ethyl acetate = 20/1) to give

4- ( 3- benzyl-ax¥peapy| 1k or@dHEMIENRa sl hurlifA@)s byl bohivin (&EXdma t SgPdphy
1.85-2.00 (2H, n), 2.60-2.75 (2H, m, 3.47 (2H t, J=6.2Hz), 4.50 (2H s),

7.00-7. 10662k 18ka §ed01{é142nt?Hnethnd/BehelcasetExapl 3/ 2) Med hylve
4- (4- et hyl benzyl) - 3-hydr oxybenzoate To a solution of 1-brono-4-ethyl benzene

(0.41n) pBtniet aafoudeqfhyrm@n(z%ﬁryth Wo8rafysdniodbaoislabgyt-butyl I'ithium
10 n-pent ane solutlon ( -3nmL) under an argon atnosphere at -78 - C. After

the m xtukg_ BE m¢(80C for 10 mnutes , a solution of nethyl
4-fornyl - 3- hydr oxy enioate FO 18g9) in tetrahydro- furan (5n) was added to

the reacthonang3g Une. gAYt grzY he, o7 KENI @, Was7 séii | £G .8RdesH | @9-,coobd ng for
45 m nutes, a 15 saturated aqueous ammoni um chl ori de sol uti on and water
were addedut asfhe.naactions ) 2t ose7. and sHhemir Xt.ure( Was dexy£acéeg) , Wi t h
ethyl acetate. The extract was washed with water and dried over anhydrous
magnesi un7sekf atd, adad tka.sql VeBHzWwas renoved

Reference Example 3
10 3- ry-4-(4- x Z nz
To a solution of l-allyloxy-4-bromobenzene (3.1g) in
tetrahydrofuran (70mL) was added 1.45mol/L tert-butyllithium
n-pentane solution (1lmL) under an argon atmosphere at -78C.
After the mixture was stirred at -78°C for 5 minutes, a solution
15 of methyl 4-formyl-3-hydroxybenzoate (0.89g) in tetrahydro-
furan (15mL) was added to the reaction mixture. After the
mixture was stirred for 30 minutes under ice-cooling, a
saturated aqueous ammonium chloride solution and water were
added to the reaction mixture, and the mixture was extracted
20 withethyl acetate. The extract was washed with water and dried
over anhydrous magnesium sulfate, and the solvent was removed
under reduced- pressure. The residue was purified by column
chromatography on silica gel (eluent: hexane/ethyl acetate =
3/1) to give.a diphenylmethanol compound (0.99g). The obtained
25 diphenylmethanol compound (0.99g) was dissolved in methanol
(10mL), and 10% palladium-carbon powder (0.30g) was added to

the solution. After the mixture was stirred under a hydrogen



under reduced pressure. The residue was purified by colum 20

chromat ography on silica gel (eluent: hexane/ethyl acetate = 3/1)to give a
di phenyl net hanol conpound (0.27g). Thegobtai ned di phenyl methan ol conpound
(0.27g) was dissolved in nethanol (5nL), and concentrated hydrochloric
acid (0.08nL) and 10t palladi um carbon powder (54ng) were added to the
solution. 25 After the m xture was stirred under a hydrogen atnosphere at
roomtenperature for 18 hours, the catalyst was renoved by filtration, and

the filtratkoysise SONGERHIoH tdnPBEgtuEEESLD AR oRIESSHRE . cdEl yPshdide Was
purified by colum chromatography on silica gel (eluent: hexane/ethyl

acetate =randved dyWiEYetrARIBN! Ard 4net hyl beaey has3cbysé Rkyhesd aiar( 0. 209) .
1H NVR (CDC13) 6 ppm 5 1.22 (3H, t, J=7. 6Hz) , 2.62 (2H, q, J=7. 6Hz) ,

3. 89 (3He®lcedpPEsstirel, Fhe resQBuelMass)purifi@d- byleollhin M , 7. 47
(1H, d, J=1 . 6Hz) , 7.56 (1H, dd, J=1.6, 7.8Hz) Reference Exanple 3 10

Met hyl 3-dwebRatodrdghPrap Bk yelbeazaahe : TReRas®) et hPD fdetate =
1-al | yl oxy-4- bronmobenzene (3.1g) in tetrahydrofuran (70nL) was added

1.45mgl / L3t By ttHUGILE |t D-1BE0E Gae- 50 A pasb dotybEn)z yandesn zvata gon
at nosphere at -78C. After the mxture was stirred at -789C for 5 m nutes,

a sol utiopo 150@f . met hyl 4-fornyl - 3-hydroxybenzoate (0.89g) in tetrahydro-
furan (15nL) was added to the reaction m xture. After the mxture was
stirred flor-N3MR Migpdey Wndaymd ce-cooling, a saturated aqueous anmmoni um
chloride solution and water were added to the reaction mxture, and the
m xture wasO2xt3Wctted J=7.4Hz), 1.70-1.85 (2H, m), 3.80-3.95 (5H, m),

3.97 (2H, s), 4.99 (1H, s), 6.75-6.90 (2H, m), 7.05-7.20 (3H,

10 m), 7.47 (1H, 4, J=1.5Hz), 7.56 (1H, d4d, J=1.5, 7.8Hz)

Reference Example 4
~ xy-4-{4-(2~ 1
To a solution of 2-(bromophenyl)ethylalchol (1.7g) in
15 tetrahydrofuran (100mL) was added 1.45mol/L tert-butyllithium
n-pentane solution (12.6mL) under an argon atmosphere at -78C.
After the mixture was stirred at -78°C for 10 minutes, a solution
of methyl 4-formyl-3-hydroxybenzoate (0.50g) in tetra-
hydrofuran (10mL) was added to the reaction mixture. After the
20 reaction mixture was stirred for 30 minutes under ice-cooling,
a saturated agueous ammonium chloride solution and water were
added to the reaction mixture, and the mixture was extracted
with ethyl acetate. The extract was washed with water and dried
over anhydrous magnesium sulfate, and the solvent was removed
25 under reduced pressure. The residue was purified by column
chromatography on silica gel (eluent: hexane/ethyl acetate =

1/3) to give a diphenylmethanol compound (0.28g). The obtained



20 with ethyl acetate. The extract was washed with water and dried over
anhydr ous magnesi um sul fate, and the solvent was renoved under reduced-
pressure. The residue was purified by gplum chromatography on silica gel
(eluent: hexane/ethyl acetate = 3/1) to give a

di phenyl net hanol conmpound( 0. 99g). The obtai ned 25 di phenyl net hanol conpound
(0.99g) was dissolved in nethanol (10nm), and 10% pal | adi um car bon powder
(0.30g) was added to the solution. After the m xture mas stirred under a

hydr ogen agpﬁtaﬁgma%«ane& eemgbpﬁap%awgﬁ §95 3fs£18i‘vé g;n&aw St was

removed by I'tration, and trate was concentrate reduced

pressure. (5he)r saady@% WAS 1R i - %%:@63 Bbwaarc('b' fifli%t Ofaaepia/awtaléﬂeca gel

(el uent: hexane/ethy acetate = 5 3/ gl ve

hyd .02
?BHy [?xysélﬁh)eﬁopoxf@@flzmé bﬁ%&q&fee wa(so sEtQ&):e 151%&%%%&@ 14 2

(1H, s), &o#518. aguE%HunHEr Q?aZoaQn(gkhosﬂQefl Ehé7c£g$iy§¥ #5§-5FE)
7.56 (1H, dd, J=1. . 8Hz) Ref er ence Exanpl e

3- hydrBJXYrémB(}eﬁzb}h)ﬂrlQ@éQtﬂb‘h' ) Braztld kenzeate J&s %o%@'e‘dtt'r‘alﬂeﬁfunder
2- (bromophenyl ) et hyl al chol (1.7g) in 15 tetrahydrofuran (100m) was added

1.45mol/ LreattelUpyekistueUm THe Peds Bdlee SRl 4t o (il bl¥er an argon
atmosphere at - 78~C C. After the mxture mas stirred at -78CC for 10

m nutes , carsabtibgeaph9f ofeshylcd-der ndruendtrdhexubengeaye 48e04€ 4 n tetra
hydrof uran (10nlL) was added to the reaction m xture. After the 20 reaction
m xture waglstitor gdveome8Ayli Buhgdrorgen - gef2opydigkyethyl)benzyl] -
benzoate (0.26g).
10 'H-NMR (CDC1l,) ¢ ppm:
1.37 (1H, t, J=5.9Hz), 2.84 (2H, t, J=6.5Hz), 3.75-3.95 (5H,
m), 4.01 (2H, s), 5.10 (1H, s), 7.05-7.25 (5H, m), 7.47 (1H,

d, J=1.6Hz), 7.56 (1H, dd, J=1.6, 7.8Hz)

15 Reference Example 5
2-(4-1
A Grignard reagent was prepared from 2-benzyloxy-
bromobenzene (0.20g), magnesium (0.026g), a catalytic amount
of iodine and tetrahydrofuran (1lmL). The obtained Grignard
20 reagent was added to a solution of 4-isobutylbenzaldehyde
(0.16g) in tetrahydrofuran (2mL), and the mixture was stirred
at room temperature for 30 minutes. The reaction mixture was
purified by column chromatography on aminopropyl silica gel
(eluent: tetrahydrofuran) to give a diphenylmethanol compound
25 (0.23g). The obtained diphenylmethanol compound was dissolved
in ethanol (3mL) and concentrated hydrochloric acid (0.1mL).

To the solution was added a catalytic amount of 10%



a saturated aqueous ammoni um chl oride solution and water were added to the
reaction mxture, and the mxture was extracted wth ethyl acetate. The
extract was washed with water and drieg over anhydrous magnesium sul fate,
and the sol vent was renoved 25 under reduced pressure. The residue was
purified by colum chromat ography on silica gel (eluent: hexane/ethyl
acetate = 1/3) to give a di phenyl nethan ol conpound (0.28g). The obtai ned
20 di phenyl net hanol conpound (0. 28g) was dissolved in nmethanol (5nl), and

10% pal | aﬁéPﬂ&ﬁir@%meﬂov(&rl,dfgs)nd"’%ﬁeaﬂgggul“g L€ s’?flLdPé e’g‘f ter the

( d Yha
mxture was stirred at room tenperature 14 hour s urder a hydrogen

at mospheriey ak e H@hodin s dx r:%@?(%nﬁiérfeitllfrr(?atdv%'}’ni??xdc thepllltrate was
e u e

concentrat'ed under reduced pressure. The residue was purifi by col umm

chr OBt 0gs #Edy 1 s ineld (18} UBNEtr SN Bld W AGatALE 15 yLbk1) tO gi ve
met hyl 3- hydr%¥<y-4-[4-(2- hydrot%/et hyl ) benzyl ] - benzeg;fﬁéac%%.t%g)'l".s 10 ' H NMVR

CDC13 . &G =6 75.3. 95 (5H,
STOTIE T3S S D /S i T A oV . o

7.56 §1Hb¥dso Yimn Ghrionfi¥dgrapiRef &l ence &aXyd!  Quent da'.cibloro-

2- (4-1sobutyl benzyl ) phenol A Gi'gnard reagent was prepare rom

2- benzyl axerthdriombeadizene 1,01 ROW , ir{@me.qi‘lumsquqgﬁg,)enﬁlgg}l@hg&i c anount

of iodine and tetrahydrofuran (1nlL). The obtained Gignard 20 reagent was
added to (@ spdaiXi on of 4-isobutyl benzal dehyde (0.16g) in tetrahydrofuran
(2m), and the m xture was stirred

'H-NMR (CDC1,) 0 ppm:

| 0.89 (6H, 4, J=6.6Hz), 1.75-1.90 (1H, m), 2.43 (2H, d, J=7.2Hz),
10 3.97 (2H, s}, 4.66 (1H, s), 6.75-6.85 (1H, m), 6.85-6.95 (1H,

m), 7.00-7.20 (6H, m)

Reference Example 6
- (4- 1
15 The title compound was prepared in a similar manner to
that described in Reference Example 5 using 4-isopropoxy-
benzaldehyde instead of 4-isobutylbenzaldehyde.
'H-NMR (CDC1,) & ppm:
1.31 (6H, 4, J=6.1Hz), 3.93 (2H, s), 4.50 (1H, heptet, J=6.1Hz),
20 4.72 (1H, s), 6.75-6.85 (3H, m), 6.85-6.95 (1H, m), 7.05-7.20

(4H, m)

Referenge Example 7
-{(4-Ethox 1 1
25 A Grignard reagent was prepared from 4-ethoxybromo-
benzene (1.5g), magnesium (0.19g), a catalytic amount of iodine

and tetrahydrofuran (2mL) in the usual manner. To the obtained



at roomtenperature for 30 mnutes. The reaction m xture was purified by
col um chr omat ogr aphy on am nopropyl silica gel (eluent: tetrahydrofuran)
to give a di phenyl net hanol conpound 2%5(0.23g). The obtai ned

di phenyl met hanol conpound was di ssolved in ethanol (3mL) and concentrated
hydrochloric acid (0.1nl). To the solution was added a catalytic amunt of
10% 21 pal | adi um carbon powder, and the m xture was stirred under a

hydr ogen at nosphere at roomtenperature overnight. The catalyst was

renmoved Wriéﬂéf@tf%eﬁpdséﬂ?ﬁ fdd %@%y 1 UW id af &4, H’;LH I, Lgduced

pressure The resi due was purified romatogra on%silica ge

(0. 10) . AERNA (B PR g e R E‘?’d%e?%aﬁogﬁiéﬁﬁe%él i
nm, 2.43 Kl'?é'imlgttu‘l*gwas ?sh?:l)rred &Q fb&? t%glgerﬁ)curé A8 6bHhy .<16 72 0 89
(1H, m, 6.85-6.95 (1H, Ref erence

(4-1sopr Qﬁﬁé()‘ikl%.d’tlzdﬂ )rrﬁ.bﬁ:‘ﬂ?:l %@r-ghﬁdhleﬁl 8 SOPPPANG Vﬁxegi’ us%‘nﬁn@n'lﬂm

simlar manner to that described in Reference Exa

4- b
( Cbscgg; Ogﬂﬁorgﬂiﬂlé?l((ﬁgl_l%@lg( lgﬁfé?ﬁuzd)%,a‘i:eh:s g@éﬂ?ﬂlyj %’?@{tﬂg}%%?t(ullﬁ"wﬁlggt .

J=6. | Hz)extra®:d Mtfhlb'th?l abetaté. (aﬁ)d\ﬂL)nj TRe8exfrdot (Wi wikned- 05- 7.20
(4H, m) Reference Exanple

with water (20mL) and brine (20mL), and dried over anhydrous
sodium sulfate. Thereafter, the solvent was removed under
reduced pressure. The residue was purified by column

10 chromatography on silica gel (eluent: hexane/ethyl acetate =
5/1) to give a diphenylmethanol compound (1.7g). The obtained
diphenylmethanol compound (1.7g) was dissolved in ethanol
(25mL). To the solution were added concentrated hydrochloxrxric
acid (0.42mL) and a catalytic amount of 10% palladium-carbon,

15 and the mixture was stirred under a hydrogen atmosphere at room
temperature for 18 hours. The catalyst was removed by
filtration, and the filtrate was concentrated under reduced
pressure. To the residue was added ethyl acetate (100mL), and
the mixture was washed with a saturated aqueous sodium hydrogen

20 carbonate solution (30mL) and brine (30mL). The organic layer
was driled over anhydrous sodium sulfate, and the solvent was
removed under reduced pressure. The residue was purified by
column chromatography on silica gel (eluent: hexane/ethyl
acetate = 8/1) to give 2-(4-ethoxybenzyl)phenol (0.85g).

25 'H-NMR (CDC1,) O ppm:
1.39 (34, t, J=7.1Hz), 3.93 (2H, s), 4.00 (2H, q, J=7.1Hz), 4.72

(1H, s), 6.75-6.85 (3H, m), 6.85-6.95 (1H, m), 7.05-7.20 (4H,



2- (4- Et hoxybenzyl ) phenol 25 A Grignard reagent was prepared from

4- et hoxybronp- benzene (1. 5g), nagnesium (0.199), a catalytic anount of
iodine and tetrahydrofuran (2nL) in the usual manner. To the obtained 22
Gignard reagent solution was added dropw se a sol ution of

2- benzyl oxybenzal dehyde (1. 1g) in tetrahydrofuran (15m.), and the m xture
was stirred at roomtenperature for 30 mnutes. To the reaction m xture
wer e added a saturated aqueous ammonium 5 chloride solution (I OM) and
water (2 ), and the m xture was extracted with ethyl acetate (100niL).
The extract was washed" wth water (20nL) and brine (20m.), and dried over
anhydrous sodium sulfate. Thereafter, the solvent was renoved under
reduced pressure. The residue was purified by colum 10 chromat ography on
silica g : /gthyl acetate = 5/1) to give a diphenyl net hano
conmpound %ﬁ%g?ﬁeéhgggﬁﬁgﬁngd di phenyl net hanol conpound (1.7g) was

di ssol vedy 1 py et hag 2890 hrod @1 Ihen S0 ik O, er e added concentrat ed

hydr ochl oric yt1c anount of 10% pal | adi um car bon,

15 ang the m xtAr@rygRashi FE&FeMNdfls SHrof UL EAIMUSRRRLR N3l 1699
tenperature for 18 hours. The catal yst was renoved by filtration, and the

filtrate DNEL6hbBERGeHBUES . S@AUGRInEE ASREU(E. 25D | e JaAH1q4a gvas added
et.hyl ace?gfgf(loont); and the ﬁ?xture was washed %Pth a satu?gted aqueous

sodi um hysmeget o20ieaihenaiet soraly b LU ) 18n6mby i nerd 8A81gbtaliedor gani ¢
| ayer was dried over anhydrous sodium sulfate, and the sol vent was
removed usdegnaeducedgpnessolatidierdssadied v ssguit foreé e - col um
chromat ography on silica gel (eluent: hexane/ethyl

, (methoxymethoxy)benzaldehyde (1.1g) in tetrahydrofuran (24mL),

10 and the mixture was stirred at 65C for 25 minutes. After
cooling to ambient temperature, a saturated aqueous ammonium
chloride solution (10mL) and water (20mL) were added to the
reaction mixture, and the mixture was extracted with ethyl
acetate (100mL). The extract was washed with water (20mL) and

15 brine (20mL). After the extract was dried over anhydrous sodium
sulfate, the solvent was removed under reduced pressure, and
the residue was purified by column chromatography on silica gel
(eluent: hexane/ethyl acetate =5/1) to give a diphenylmethanol
compound (2.5g). The obtained diphenylmethanol compound

20 (2.5g) was dissolved in ethanol (42mL), a catalytic amount of
10% palladium-carbon powder was added to the solution, and the
mixture was stirred under a hydrogen atmosphere at room
temperature for 7.5 hours. The catalyst was removed by
filtration, and the filtrate was concentrated under reduced

25 pressure. The residue was purified by column chromatography
on silica gel (eluent: hexane/ethyl acetate =5/2) to give a

phenylpropanol compound (1.6g). After the obtained



acetate = 8/1) to give 2-(4-ethoxybenzyl)phenol (0.85g). 25 1H NWR (CDC13)
S ppm 1.39 (3H, t, J=7. 1Hz) , 3.93 (2H, s) , 4.00 (2H, q, J=7. 1Hz) ,
4.72 (1H, s), 6.75-6.85 (3H, m , 6.83-6.95 (1H, m, 7.05-7.20 (4H 23 m
Ref erence Exanple 8 2-[4-(3-Benzoyl oxypropyl)benzyl]phenol 5 A Gignard
reagent was prepared from 4-(3-benzyl oxy- propyl)bronobenzene (3. 29),
magnesi um (0. 25g), a catalytic anount of iodine and tetrahydrofuran
(10.5nL). To the obtained Gignard reagent solution was added a sol ution

of 2 (et bpexuebhax)beneahdslide( . g) | phet aabysdl plar an(@itloro 10 and the

m xt ure 6 nutes. After |ng t'o anbi ent

d d
I R S B e s C N i g

wat er (20 ture, and t m xture was

extract edaﬂ%@%ﬁi@%%gsﬁgft Gﬂﬂ?) Qi‘agqggéx)zoﬁhEhgéEEagt d"af(‘?rﬂtﬁ)saggevﬂécibd"’at er

(20nmL) an I ne Alter eXtract was dr over anhydrous

sodi um S‘c'!)ff'ﬂees gﬁﬂ' Vé‘rﬂi tl‘i’éﬁnlrxecrﬁ'%\éeﬁaé'%%rrﬂe%dé'\?%ow@eﬁ%’éfatl?ﬁ@ the

resi due was purl by col unm chromat ography on silica gel = (eluent:

hexanef et pyl- ﬁ%%tlﬁtse Wolihéongaa@o% ﬂLRPGB&'ﬁ@f@%ed EQH?QLHEE&?teSQ) The

obt ai ned di phenyl nmet hanol conpound 20 (2.5g) was dissol ved i n ethanol

(42m), a(&‘@bﬁtzta&dw (@me;O%rQﬁlth@dbf@aﬁﬁéqcayd&owasrsé@a%a@fd to the

solution, and t mxture was stirred under a hydrogen atnosphere at room
t enper at urgef @k tFa8thQHESwasheaCat eh Y51 MES( 8GADY es4hdYarfdd tdwaid on, and the

filtrate was concentrated under reduced

anhydrous sodium sulfate, and the solvent was removed under
reduced pressure. The residue was purified by column

10 chromatography on silica gel (eluent: hexane/ethyl acetate =
20/1) to give an ester compound (2.2g). A mixture of the
obtained ester compound (2.2g), p-toluenesulfonic acid
monohydrate (0.21g) and methanol (28mL) was stirred at room
temperature for 24 hours. The reaction mixture was

15 concentrated under reduced pressure, and the residue was
purified by column chromatography on silica gel (eluent:
hexane/ethyl acetate =5/1) to give 2-[4-(3-benzoyloxy-
propyl)benzyl]lphenol (1.8g).
'H-NMR (CDCl,;) O ppm: |

20 2.00-2.15 (2H, m), 2.70-2.80 (2H, m), 3.96(2H, s), 4.33 (2H,
t, J=6.5Hz), 4.74 (1H, brs), 6.75-6.85 (1H, m), 6.85-6.95 (1H,

m), 7.05-7.20 (6H, m), 7.35-7.50 (2H, m), 7.50-7.65 (1H, m),

8.00-8.10 (2H, m)

25 Reference Example 9
2-[4-(2-Ben nol

The title compound was prepared in a similar manner to



25 pressure. The residue was purified by colum chromatography on silica
gel (eluent: hexane/ethyl acetate =5/2) to give a phenyl propanol conpound
(1.69). After the obtained 24 phenyl prgpanol conpound (1.6g) was dissol ved
in dichloro- methane (29nL), 4-(dinmethyl am no)pyridine (0.069g),
triethylamne (1. Om) and benzoyl chloride (0. 79nL) were added to the
solution, and the m xture was stirred at roomtenperature 5 for 3 hours. To
the reaction nixture wer e added ethyl acetate (100nmL) and water (30niL),

and t he 0%}9%9?& é‘i‘fﬁe&’a% %@%%E&.EJ&&%% alfsll‘r@‘a t\r@zsg% ﬁ} b“ ne

(30nL) an over rous sodi um ate

d 10
Chr omat oor Sy BEOLEF ?‘egéﬁésﬁi%?%e@n? o R oy }“1“)" to give

an ester gﬁ? Kad (2.2g). A mixture of the obtained ester conpound (2. 29),
p-t ol uenes oni ¢ aC|d nonohydrate (0.21g) and nethanol (28nmlL) was stirred
at room el org ﬁﬁx¥ours The reaction m xture was 15 concentrated
under reduce pressuﬁg 'he residue was purified by colum

chromat ogs aphy ¢ &1, 1308 98l) (8! ygntom, B?X%eﬁewy' tacgLat euzb/ 1) ¢lg0 give
2-[ 4- (3- benzoyl oxy- propyl ) benzyl | phenol "(1.8g). 1HNWR (CDC13) 6 ppm 20

2..00-2. 15 {} p,s 203 B02H) s S BHOK) ., 36,621, 26 (gpl=6, SH)
, 4.74 (1H, brs), 6.75-6.85 (1M, nj, 6.85.6.9 m 07, 027 56" (6H ),

7.35-7.50n(2H; . 8% 7.7550(51-1,63511{,1"*7. -7 . €0 00118, 1:9 ,(27H95'I)8.%% Reler ance
Exanpl e 9
Reference Example 10
10 - ~2-(4- Z3
To a suspension of lithium aluminum hydride (95mg) in
diethyl ether (10mL) was added a solution of methyl 4-(4-
ethylbenzyl)-3-hydroxybenzoate (0.27g) in diethyl ether (5mL)
under ice-cooling. After the mixture was heated under reflux
15 for 45 minutes, water (0.1lmL), 15% aqueous sodium hydroxide
solution (0.1lmL) and water (0.3mL) were added successively to
the reaction mixture under ice-cooling. After the mixture was
stirred at room temperature for 5 minutes, the reaction mixture
was poured into 0.5 mol/L hydrochloric acid, and the resulting
20 mixture was extractedwith ethyl acetate. The extract was dried
over anhydrous magnesium sulfate, and the solvent was removed
under reduced pressure. The residue was purified by column
chromatography on silica gel (eluent: hexane/ethyl acetate =
1/1) to give a reduced compound (0.22g). After the obtained
26 reduced compound (0.22g) was dissolved in tetrahydrofuran (2mL),

vinyl acetate (2mL) and bis(dibutylchlorotin)oxide (24mg) were

added to the solution, and the mixture was stirred at 30C for



2- 14- (2- Benzoyl oxyet hyl ) benzyl | phenol The title conpound was prepared in a
simlar manner to 25 that described in Reference Exanple 8 using

4- (2-benzyl oxy- ethyl)bronobenzene insjgead of 4-(3-benzyl oxypropyl)brono-
benzene. 1H NVR (CDC13) b PPM 5 3 .04 ( 2H, t, J=7. 1Hz) , 3.98 (2H, s) ,
4. 51 (2H, t, J=7 . 1Hz) , 4.66 (1H, s) , 6.75-6.85 (1H, m , 6.85-6.95
(1H, m , 7.05-7.25 (6H, m, 7.35-7.50 (2H, m, 7.50-7.60 (1H m,
7.95-8.05 (2H, m Reference Exanple 10 10

5- Acet oxyrgt =2- ( t : I i v bitdy | um num
hydride ( n’%?‘ﬁ’fgn' g?gt%ﬁme{t%’ei kn)l?};&g%%wﬁgﬁgggggagﬁ s%buﬂ%ﬁyo(%‘ulqnﬂrﬁyl

4-(4- et hxh?‘a&ﬁéléyrtéﬁﬂgéd&w{)ﬂ@?%eQ%-%ég)t y Heﬂhﬁé?%ihgi hgtefDpd )= under

i ce-cool ing. e mxture wa ated under ref 5 for 45 m nutes,

(o o § O A7) e BTVBH R SO AR I 04 Uy aDlty 2 phiEbTL o anch it e

successl e reaction nixture under 1ce-cooling.
After theim r S4 | d at roomtenperature for 5 mnutes, the
reaction nﬁ&%%#ch§g£3%our into 0.5 nol/L hydrochloric acid, and the

resul t4 ng;29,m 3 ure yoap, &rdy ast 64 %ﬂti,gsqt,hy.lsm@h@t(f, JIhe ef%y 1 artosras

dried over anhydrous magnesi um sul and the solvent was renoved under

reduced progsuks. Ihwﬁhdus%\,ﬂfas.@gri(fzias%dsb)y ¢ o8 ¢INLH Chd ONBt DGIHPNY on
silica gel (eluent: hexane/ethyl acetate = 1/1) to give a reduced conpound

(0.22g). #4fBeret.be ohtiai Aed7265cedaoedsaonppund (0. 22g) was dissolved in
tetrahydrofuran(2nl), vinyl acetate (2nlL) and bi s(di butyl chlorotin)oxide
(24mg) were

Reference Example 11

10 - 2 -2-(4- hen

The title compound was prepared in a similar manner to

that described in Reference Example 10 using methyl 3-
hydroxy-4- (4-propoxybenzyl)benzoate instead of methyl 4-(4-
ethylbenzyl)-3-hydroxybenzoate.

15 'H-NMR (CDCl,) O ppm:
1.02 (3H, t, J=7.4Hz), 1.70-1.85 (2H, m), 2.09 (3H, s), 3.88
(2H, t, J=6.6Hz), 3.91 (2H, s), 5.02 (2H, s), 5.28 (1H, s),

6.70-6.90 (4H, m), 7.00-7.20 (3H, m)

20 Reference Example 12
2-{4-(2- -5- 1
The title compound was prepared in a similar manner to
that described in Reference Example 10 using methyl 3-
hydroxy-4-[4-(2-hydroxyethyl)benzyl]benzoate instead of
25 methyl 4-(4-ethylbenzyl)-3-hydroxybenzoate.
'H-NMR (CDC1,) 0 ppm:

2.03 (3H, s), 2.09 (3H, s), 2.90 (2H, t, J=7.1Hz), 3.96 (2H,



added to the solution, and the m xture was stirred at 30~C for 26 19 hours.
The reaction mxture was purified directly by colum chronatography on
silica gel (eluent: hexane/ethyl acetate = 3/1) to give 5-acetoxynethyl -2-
(4 -ethyl benzyl) phenol (0.21g). 1H NWR (CDC13) 6 ppm 5 1.21 (3H, t, J=7.
6Hz) , 2.09 (3H, s) , 2.61 (2H, q, J=7. 6Hz) , 3.95 (2H, s), 4.74 (1H, s),
5.03 (2H, s), 6.80 (1H, d, J=1.3Hz), 6.80-6.90 (1H, m,7.05-7.20 (5H, m
Ref erence Exanple 11 10 5- Acet oxynet hyl - 2- (4- propoxybenzyl ) phenol The title

conpound %@,s Prapasad 4 njasshpizhars nponer, to), that descis)hes. 8o (Raf,erence
Exanpl e 10" usi ng nmet hyl 3- hydroxy-4-(4-propoxybenzyl)benzoate instead of
nethyl 4-g£4- sethyfibenzyl g7 3¢ iydr @xybgnzont €7, 7HED) 11+ N¥R (.QOCY3H,6mppm 1. 02
(3H, t, J=7.4Hz), 1.70-1.85 (2H, m, 2.09 (3H, s), 3.88 (2H, t, J=6.6Hz),
3.91 (2H, s), 5.02 (2H, s), 5.28 (1H, s), 6.70-6.90 (4H m, 7.00-7.20
(3H, m 20 Reference Exanple 12

2-[4-(2-A§§§g§¥ﬁggytig@ﬁzyl135-acetoxynethylphenol The title conpound was
prepared in a simlar nanner to that described in Reference Exanple 10

using{yet?g1Agﬁlﬁ%gigidhénﬂﬁligngygLoxyethyI)benzyl]benzoate I nstead of 25
met hyl 4-(4-ethylbenzyl)-3-hydroxybenzoate. 1H NWVR (CDC13) 6 ppm 2.03
(3H, s), 2.09 (BHorsgnard Webdéhttwasd Prdywed 196 (Hrddib-4-
(ethylthio)benzene (1l.1g), magnesium (0.12g), a catalytic
amount of iodine and tetrahydrofuran (5mL). To the Grignard
reagent solution was added a solution of 2-(methoxymethoxy) -
10 benzaldehyde (0.56g) in tetrahydrofuran (12mL), and the mixture
was stirred at 65C for 10 minutes. After cooling to ambient
temperature, a saturated aqueous ammonium chloride solution
(5mL) and water (20mL) were added to the reaction mixture, and
the mixture was extracted with ethyl acetate (80mL). The
15 extract was washed with water (20mL) and brine (20mL), dried
over anhydrous sodium sulfate, then the solvent was removed
under reduced pressure. The residue was purified by column
chromatography on silica gel (eluent: hexane/ethyl acetate =
4/1) to give a diphenylmethanol compound (0.91g). The obtained
20 diphenylmethanol compound (0.90g) was dissolved in dichloro-
methane (15mL). To the solution was added a Dess-Martin reagent
(1,1,1-tri(acetyloxy)—l,1-dihydro-1,2-benziodoxol-3(lH)-
one) (1.5g), and the mixture was stirred at 25C for 26 hours.
To the reaction mixture were added diethyl ether (75mL) and
25 1mol/L aqueous sodium hydroxide solution (30mL), the mixture
was stirred vigorously, and the organic layer was separated.

The organic layer was washed with 1mol/L aqueous sodium



s), 4.25 (2H, t, J=7.1Hz), 4.82 (1H, s), 5.03 (2H, s), 6.80 (1H, d,
J=1.5Hz), 6.87 (1H, dd, J=1.5, 7.7Hz), 7.05-7.20 (5H, m Reference Exanple
13 5 2-(4-Ethylthiobenzyl)phenol A Giggnard reagent was prepared from

1- brono-4- (ethylthio)benzene (1.1g), magnesium (0.12g), a catalytic
anount of iodine and tetrahydrofuran (5nm). To the Gignard reagent

sol ution was added a sol ution of 2-(nethoxynethoxy) 10 benzal dehyde (0.
56g) in tetrahydrofuran (12nL), and the m xture was stirred at 65t for 10

m nut es. ﬁgh%xsae' 'ngutt?.oﬂ”?B@fﬂL) t%@@faw@m a3 S@i ke ff Och RAIEQHES
ammoni um chl ori de sol ution 5mi) "and water (20m) were added to the

reacti on ghyhHye, gandq wérnalﬁﬁwﬁou@%o%ﬁ@%m@aw haglihvhe acStaln (80ML).

The 15 extract was washed with Wwater (20nL) and brine (20ni), dried over

anhydr ous,3Qd} My s8h FHl fer txfé%ﬂmtefaepﬁgge% Vaghd emRMede WRESSuFBduced
pressure. The residue was purified by colum chromatography on silica gel

(el uent: X h )sill c@ ¥ei1a(dipBgay! nmpound
(0.919). geég%élgfln%%r%§£?%ﬁ%%h¥%%hsgr%o cgnpo&nd Qo%o%%ﬁ%ﬁ@m ved in

di chl of o- zpRtRaBet128l) -9Ja )t ke aekHLEon ¥eEoREdesmBolesScdVBdd N r gagent
(1,1,1-tri(acetyloxy)-1, 1-di hydro-1, 2- benzi odoxol -3(1H)- one) ( 1 .5g) ,

and the N kyheeVa s $hie! 66¢adhed5A6tHAE eémpouns. (0 T®14 e zf-ei_&ﬁ]tu&fem xture
wer e added diethyl ether (75nL) and 25 | nol/L aqueous sodi um hydroxi de

sol ution c3QFbhict Beidi mbuoRydnasesi 0t Led) vagaraeshynoRn(il 4nile) avagani ¢ | ayer
was separated. The organic |ayer was washed with | nol/L aqueous sodi um 28
hydr oxi desgehkubiiont( 80f0)fomes eiodddm AfBetli G86)iAgdLEr alBient
temperature, the reaction mixture was concentrated under
10 reduced pressure. The residue was purified by column
chromatography on silica gel (eluent: hexane/ethyl acetate =
15/1) to give a deprotected compound (0.69g). The obtained
deprotected compound (0.68g) was dissolved in tetrahydrofuran
(1lmL), triethylamine (0.41mL) and methyl chloroformate
15 (0.22mL)wereadded1x>thesolution,andthenﬁxturewasstirred
at 25C for 1 hour. Furthermore, triethylamine (0.11lmL) and
methyl chloroformate (0.061mL) were added to the reaction
mixture, and the mixture was stirred for 30 minutes. The
reaction mixture was filtered, and the filtrate was
20 concentrated under reduced pressure. The residue was
dissolved in tetrahydrofuran (14mL) and water (7mL), sodium
borohydride (0.40g) was added to the solution, and the mixture
was stirred at 25C for 7 hours. To the reaction mixture was
added dropwise 1mol/L hydrochloric acid (15mL), and the mixture
256 was extractedwith ethyl acetate (75mL). The extract was washed

with water (20mL), a saturated aqueous sodium hydrogen

carbonate solution (20mL) and brine (20mL), dried over



(30nL), dried over anhydrous sodiumsulfate, and the solvent was renoved
under reduced pressure. The residue was purified by colum chronmatography
on silica gel (eluent: hexane/ethyl 5o@cetate = 15/1-9/1) to afford a

ket one conpound (0.82g). A mxture of the obtained ketone conpound
(0.81g), p-toluene- sulfonic acid nonohydrate (0.10g) and net hanol (14nl)
was stirred at 60C for 4 hours. After cooling to anbient tenperature, the
reaction m xture was concentrated under 10 reduced pressure. The residue

was purifj RL r Meatdeas( eeHedba Bgyape/ ethyl
acetate —Iﬁgg?¥yﬁfo glJgpgﬁgg%?%?egﬁgﬁt?%%%%ﬁﬁgﬁko gSg) The obt ai ned

depr ot ectiegy 19_~e689>rhwa§e§ha§el ¥%gd par&ﬂéahwr@émm (Im),
trlethylanlne (0.741nl) "and nethyl chlioroformate 15 (0. 22mL) were added to

the sol utdin, %ﬁ%ﬁdﬂ %&ql\é%sﬁéil féf@en@t I?é:gérfé)/et]hﬂ()lércet@t'ét ber nore,

trlethylanlne and nethyl chloroformate (0.06lnL) were added to

t he react eqd of @30 m nutes. The
reaction g/othure)&‘%/va il erée lm oﬁ?gl }gﬁls)tp?ltaétnredlmgso ggggoncentrat ed under
reducgd PLERTRY Qc r%5|% e mas di ssolved in tetrahydrofuran (14nm.) and
water (7 , SO |un1 oroﬁ r'i de (0.40g) was added to the solution, and the
m xture asgy ?Eanr red saly 38G)f, 05, do hour sq, Tet.hezngasidon2mi, Xy . vas added
dropwi se | nol /L hydrochlorlc aC|d(15nL) and the m xture 25 was extracted
with ethylimcei)at ¢.G856L 80 The, axfJ acts5aas asaghad my th oster20 2QH,), a

sat urat ed aqueous sodi um hydrogen carbonate solution (20nL) and brine
(20nmL), Gy edr omer7 2% apdwydrmous sodi um sul fate, and the sol vent was renoved
under

3

10 Reference Example 14
2-(4-Methoxybenzyl )phenyl 2,3,4,6-tetra-0-acetyl-f-D-
glucopyranoside
To a solution of 2-(4-methoxybenzyl)phenol (46mg) and

2,3,4,6-tetra-0-acetyl-1-0O-trichloroacetoimidoyl-<&-D-

15 glucopyranose (0.13g) in dichloromethane (2mL) was added boron
trifluoride diethyl ether complex (0.033mL), and the mixture
was stirred at room temperature for 1 hour. The reaction
mixture was purified by column chromatography on aminopropyl
silica gel (eluent: dichloromethane) to give 2-(4-methoxy-

20 benzyl)phenyl 2,3,4,6-terta-0O-acetyl- 3 -D-glucopyranoside
(0.11g).

'H-NMR (CDC1,) 0 ppm:
1.91 (3H, s), 2.03 (3H, s), 2.05 (3H, s), 2.08 (3H, s), 3.77
(3H, s), 3.80-3.95 (34, m), 4.17 (1H, dd, J=2.5, 12.2Hz), 4.29

25 (1H, 44, J=5.5, 12.2Hz), 5.11 (1H, 4, J=7.5Hz), 5.10-5.25 (1H,

m), 5.25-5.40 (2H, m), 6.75-6.85 (2H, m), 6.95-7.10 (5H, m),

7.10-7.25 (1H, m)



reduced pressure. The residue was purified by colum chromatography on

silica gel (eluent: hexane/ethyl acetate 8/1) to give

2- (4- et hyl t hi obenzyl ) phenol (0.62g). 301 HNWR (CDC13) 6 PPM 1. 29 M t,

J=7. 3Hz) , 2. 90 (2H, g, J=7. 3Hz) , 3. 96 (2H, s) , 4. 62

(1H,

s),

6.75-6.80 (1H, n), 6.85-6.95 (1H, n), 7.05-7.20 (4H, m), 7.20-7.30 (2H, m

10 Reference Exanple 14 2-(4-Met hoxvbenzyl) phenyl
2,3,4,6-tetra-0-acetYl 4-D al ucopyranosi de To a sol ution of

2- (4- met hoxybenzyl ) phenol (46ng) and 2, 3, 4, 6 -tetra -0- acetyl

1 -0-

trichl oroacetoi mdoyl - a -D 15 gl ucopyranose (0. 13g) in dichloronethane
(2nL) waspagdednber fRampiéfisioride diethyl ether conplex (0.033nl), and the
m xture was stirred at roomtenperature for | hour. The reaction

was purifjed, by eAL¥H0L £H1 PIRL ARG 2PNy, Pk 20l popremdet il cp-gel (el uent:

di chl oronetane) to0 grve 2-(4-net hoxy 20 benzyl ) phenyl

m Xt ure

2,3,4,6-t§l%éggz%%ﬁ%¥%F§-D-glucopyranoside (0.11g). | HNWR (CDCl") 6 ppm
1.91 (3H,7s), 2 3H, s), 2.05 (3H, s), 2.08 (3H, s), 3.77

(3H,

s),

3.80-3 95 (3H, fhe Hif¥e (éld‘xhl%&ﬂnd iz ?re%)%-r%'dz)m 4. 28mi 2o (mdhnedd to)=5. 5,
12.2Hz), 5.11 (1H, d, J=7.5Hz), 5.10-5.25 (IH, m, 5.25-5.40 (2H m,

6. 75- 6. 85t (2, 8kcr®b88- TnlRef&Fkndd . Exdmple 71 2%udikly 29( 43teRefyar-ence

Exanpl e 15 2-(4- Met hyl benzyl ) phenyl 2,3,4,6-tetra-0-acetyl-(3-D

benzyl)phenol instead of 2-(4-methoxybenzyl)phenol.

'H-NMR (CDCl,;) 0 ppm:

10

1.89 (3H, s), 2.03 (34, s), 2.05 (3H, s), 2.07 (3H, s), 2.30
(3H, s), 3.80-3.95 (34, m), 4.17 (1H, 4d, J=2.5, 12.3Hz), 4.28

(1H, 44, J=5.5, 12.3Hz), 5.11 (1H, 4, J=7.5Hz), 5.10-5.25 (1H,

m), 5.25-5.40 (2H, m), 6.90-7.20 (8H, m)

Reference Example 16

15 2-(4-Ethvlbenzvl)phenyl 2,3,4,6-tetra-0-acetyl-f-D-

glucopyranoside

The title compound was prepared in a similar manner to

that described in Reference Example 14 using 2-(4-ethyl-

benzyl)phenol instead of 2-(4-methoxybenzyl)phenol.

20 'H-NMR (cDCl,) O ppm:

1.20 (3H, t, J=7.6Hz), 1.87 (3H, s), 2.03 (3H, s), 2.05 (3H,
s), 2.08 (3H, s), 2.60 (2H, q, J=7.6Hz), 3.80-4.00 (3H, m), 4.18
(14, 44, J=2.3, 12.2Hz), 4.28 (1H, 4d, J=5.4, 12.2Hz), 5.11 (1H,

d, J=7.5Hz), 5.10-5.25 (1H, m), 5.25-5.40 (2H, m), 6.90-7.25

25 (8H, m)

Reference Example 17



gl ucopyranoside 5 The title conmpound was prepared in a simlar manner to
that described in Reference Exanple 14 using 2-(4-nethyl- benzyl) phenol

i nstead of 2-(4-nethoxybenzyl)phenol. g4 NVR (CDC13) 6 ppm 1.89 (3H s),
2.03 (3H, s), 2.05 (3H, s), 2.07 (3H, s), 2.30 10 (3H, s), 3.80-3.95 (3H,
m, 4.17 (1H dd, 3=2.5, 12.3Hz), 4.28 (1H, dd, J=5.5, 12 . 3Hz) , 5.11
(1H, d, J=7 . 5Hz) , 5.10-5.25 (1H, m, 5.25-5.40 (2H, m, 6.90-7.20 (8H
m Reference Exanple 16 15 2-(4-Ethyl benzyl) phenyl
2,3, 4, 6- tolrg- Oa86hh Hled 01 ) BhUaGRYHaR05! dey Ibeath!
pr epar ed le 14
using 2-(4y = 2\al) phenol i nstead of 2-(4-nethoxybenzyl)phenol. 20
1H NWVR ( ppm 1.20 (3H, t, J=7.6Hz), 1.87 (3H, s), 2.03 (3H, s),
2.05 (3H, s) , 08. , =% : = (3H, m
.4 .18 (1H, dﬁf‘ejii@,@ ?j@%ﬁ%?‘%é%ﬁﬁﬁ%ﬁ%?g}}@rlﬁgn%@% 5.11
(1H, d, JsZ45 wkOr 5,2 : : (5 90s .25 (8H
W Rof of enee ErePSTa LY 3T 3(4 TRSBUEPRRAS, PR phery - (P Sotet

2,3, 4, 6- t glehd) hehyh- Qn@teqhus@p_yL@aolﬁqla@ﬁoﬂaseﬁmEﬁ&q@wnd was prepar ed
ina simlar franner to that described in Reference Exanple 14 using

2-(4-isobmﬁthRS(ggaiyj)ghﬁﬁﬂL i nstead of 2-(4-nethoxybenzyl)phenol .

0.88 (6H, 4, J=6.6Hz), 1.75-1.90 (1H, m), 1.87 (3H, s), 2.03
(3H, s), 2.05 (3H, s), 2.08 (3H, s), 2.42 (2H, 4, J=7.2Hz),
3.80-3.95 (3H, m), 4.18 (1H, 44, J=2.4, 12.3Hz), 4.29 (1lH, 44,
10 J=5.5, 12,3Hz), 5.11 (1H, 4, J=7.6Hz), 5.10-5.25 (1H, m),

5.25-5.40 (2H, m), 6.90-7.25 (8H, m)

Reference Example 18
2-(4-Ethoxybenzyl)phenyl 2,3,4,6-tetra-0-acetyl-f3-D-

15 glucopyranoside

The title compound was prepared in a similar manner to-

that described in Reference Example 14 using 2-(4-ethoxy-
benzyl)phenol instead of 2-(4-methoxybenzyl)phenol.
'H-NMR (CDC1,) O ppm:

20 1.39 (3H, t, J=7.0Hz), 1.91 (3H, s), 2.03 (3H, s), 2.05 (3H,
s), 2.07 (3H, s), 3.80-3.95(3H,In),3.99(2H,(;,J=7.0Hz),4.18
(1H, d4, J=2.5, 12.3Hz), 4.28 (1H, 44, J=5.6, 12.3Hz), 5.10 (1H,
d, J=7.7Hz), 5.15-5.25 (1H, m), 5.25-5.40 (2H, m), 6.75-6.85
(2H, m), 6.95-7.10 (5H, m), 7.10-7.20 (1H, m)

25

Reference Example 19

2-(4-Isopropoxybenzyl)phenyl 2,3,4,6-tetra-0-acetyl-f3-D-




1H NVR (CDC13) 6 ppm 0.88 (6H, d, J=6.6Hz), 1.75-1.90 (1H, m, 1.87 (3H,
s), 2.03 (3H, s), 2.05 (3H, s), 2.08 (3H, s), 2.42 (2H, d, J=7.2Hz),
3.80-3.95 (3H, m, 4.18 (1H, dd, J=2.49 12 . 3Hz) , 4.29 (1H, dd, 10 J=5.5,
12.3Hz), 5.11 (1H, d, J=7.6Hz), 5.10-5.25 (1H, n), 5.25-5.40 (2H, m,
6.90-7.25 (8H m Reference Exanple 18 2-(4-Ethoxybenzyl) phenyl
2,3,4,6-tetra-0-acetyl 4-D- 15 al ucopyranosi de The title conpound was
prepared in a. simlar manner to that described in Reference Exanple 14

usi ng 2-( X’ 9 | ) phenol instead of 2- (4 met hoxybenzyl ) phenol .

1H NWR ( 1.39 (3H, t, J=7.0Hz), 1.91 (3H, s), 2.03 (3H, s),
2. 05 (3H, : 7 in3a® 4.18
O D, Ryl e 8 g 3.

J=7-7FE)1t?§ﬁ5&§fg§1ﬁé§ 8f%r%§c§ ﬁgaﬁé;%Zﬂ?us§né§25(§5ls&ﬁ%bp6§y-

6.95-7.10 1H m 25 erence anpl e
2- (4- 'SOP%%B%B(;@?@%%ZLPEEBE&&& 3£4201kChe nbxgenl #) fhagogl ucopyranosi del

The title co was prepared In a simlar manner to that described in
Referqgcelﬁx HHI? %é ?gpém(4 i sopropoxy- benzyl)phenol instead of
Fp&hehol

2-(4- nethoxy enzy 1H NVR (CDC13) 6 ppm 1.30 (6H, d, J=6.CHz),
1.90 (3H, 18ho 9683 G3Hr=8)onZ)051 (86l (3u, s), 2.03 (3H, s), 2.05 (3H,
s), 2.08 (3H, s), 3.80-3.90 (3H, m), 4.18 (1H, dd, J=2.3, 12.3Hz),
4.28 (1H, dd, J=5.5, 12.3Hz), 4.48 (1H, heptet, J=6.0Hz), 5.10
(1H, 4, J=7.7Hz), 5.10-5.25 (1H, m), 5.25-5.40 (2H, m),

10 6.70-6.85 (2H, m), 6.90-7.10 (5H, m)}, 7.10-7.20 (1H, m)

Reference Example 20

-A 1-2-(4- nyl 2,3.4.6- -0-

acetyl-B—D-glucopyranoside

15 The title compound was prepared in a similar manner to
that described in Reference Example 14 using 5-acetoxy-
methyl-2-(4-ethylbenzyl)phenol instead of 2-(4-methoxy-
benzyl)phenol.

H-NMR (CDC1,) O ppm:

20 1.20 (3H, t, J=7.6Hz), 1.88 (3H, s), 2.02 (3H, s), 2.05 (3H,
s), 2.07 (3H, s), 2.09 (3H, s), 2.60 (2H, g, J=7.6Hz), 3.80-3.95
(3H, m), 4.20 (1H, 44, J=2.4, 12.3Hz), 4.27 (1H, d4d4, J=5.3,
12.3Hz), 5.00-5.10 (2H, m), 5.13 (1H, 4, J=7.4Hz), 5.15-5.40
(3H, m), 6.95-7.15 (7H, m)

25
Reference Example 21

-2-(4- 4,6-tetra-0-



s) , 2.08 (3H, s) , 3.80-3.90 (3H m , 4.18 (1H, dd, J=2. 3, 12. 3Hz) ,
4.28 (1H, dd, J=5. 5, 12. 3Hz) , 4.48 (1H, heptet, J=6. OHz) , 5. 10 (1H,
d, J=7.7Hz), 5.10-5.25 (1H m, 5.25-%340 (2H m, 10 6.70-6.85 (2H m,
6.90-7.10 (5H, m, 7.10-7.20 (1H, m Reference Exanple 20

5- Acet oxynet hyl - 2- (4- et hyl benzyl ) phenyl 2.3.4.6-tetra-0- acetyl -

(3-D-gl ucopyranoside 15 The title conpound was prepared in a simlar manner
to that described in Reference Exanple 14 using 5-acetoxy-

met hyl - 2- ( 4- fyhbﬁﬁ- I i %{ead of 2-(4-nmethoxy- benzyl)phenol .

1H NWVR ( —t, J=7.6Hz), 1.88 (3H, s), 2.02 (3H, s),

380-5.95  (ar TS CEAR CeTRO R, D eastg b 2 Py B 9

12.3H2), £p00-8od0c(Bbh M nSedod dbh nsbydd Hiosrdy Brdod@ul3H M.
6.95-7.15 (7H, 25 Reference Exanple 2

Acet oxy mehbithy 2= § 4¢ L N1y Plisiho 2 - thdrdiid & &-Q AhaAtRky--

/ 3- D- gl ucopyranosi de §£§%¥i | e conpound was prepared in a simlar manner to
that dgdescyibegh ypr&eberence Exanple 14 using 5-acetoxy-
met hyl - 2- (4- pr opoxybenzyl ) phenol instead of 2-(4-nethoxy 5 benzyl)phenol.

1H Ng/ROgG:pp_mR G(M:,)l'd()]p}:(n?’:l_" t, J=7.4Hz), 1.70-1.85 (2H, m, 1.92 (3H,
A 1.01 (3H, t, J=7.4Hz), 1.70-1.85 (2H, m), 1.92 (3H, s), 2.03
(34, s), 2.05 (3H, s), 2.07 (3H, s), 2.09 (3H, s), 3.80-3.95
(5H, m), 4.20 (1H, 44, J=2.4, 12.3Hz), 4.27 (1H, dd, J=5.3,
10 12.3Hz), 5.00-5.10 (2H, m), 5.12 (1H, &, J=7.4Hz), 5.15-5.40

(3H, m), 6.75-6.85 (2H, m), 6.95~-7.10 (5H, m)

Reference Example 22

-[4-(2- n -5~ p:4 hyl 4,6~

15 tetra-0O-acetyl- 3 -D-glucopyranoside

The title compound was prepared in a similar manner to

that described in Reference Example 14 using 2-[4-(2-
acetoxyethyl)benzyl]-5-acetoxymethylphenol instead of 2-(4-
methoxybenzyl)phenol.

20 'H-NMR (CDCl,) 0 ppm:
1.89 (3H, s), 2.03 (3H, s), 2.03 (3H, s), 2.05 (3H, s), 2.07
(3H, s), 2.09 (3H, s), 2.88 (2H, t, J=7.1Hz), 3.85-3.95 (3H,
m), 4.15-4.35 (4H, m), 5.00-5.10 (2H, m), 5.13 (1H, 4, J=7.5Hz),
5.15-5.40 (3H, m), 6.95-7.15 (7H, m)

25

Example 1

2-(4-Methoxybenzvl)phenyl B—D—glucopyranoside




(3H, s), 2.05 (3H, s), 2.07 (3H, s),
(1H, dd, J=2.4, 12.3Hz), 4.27 (1H, dd, J=5.3, 10 12.3Hz),
m, 5.12 (1H, d, J=7.4Hz), 5.15-5.40 343H m,
(5H, m) Reference Exanple 22

2-[4- (2- Acet oxyet hyl ) benzyl | - 5- acet oxynet hyl phenyl

2.09 (3H s),

3.80-3.95

(

2.3.4.6 15

5H, m, 4.20

5.00-5.10 (2H,
6.75-6.85 (2H, M,

6.95-7.10

tetra- O acetyl

-(3-D-glucopyranoside The title conpound was prepared in a

simlar manner to that described in Reference Exanple 14 using 2-[4-(2-
acet oxyet hyl) besigyd 4 35 ﬁRﬁ@“%iﬁﬂlﬂg¥Hﬂ dINHARUL i ; 20(42mﬂgtﬂg§ybenzyl)
phenol 20 ' HHNMR (CDC13) S ppm 1.89 (3H, s) 2.03 (3 03 (3H, s)

.05 (3H, [ J=7 .4 ,_385395
(3H (TT) ?éae%étcg 3%3’%&_{1:?% %@Jﬂxeﬁ')oxﬁ&@ﬁz)?hén%llﬁ BdHZ? 7 5r)
5.15-5.40. | ) ph I
/ 3-D-gl ucopyr anosi dgtgg é—?@(r##&p?rég Ii?%n@ ell]%ﬁﬁélé}n h% ut :’%Qﬁﬁby A eny
was

addeghd ara ﬁQth&:e%E s%l&éea%@%meaéﬂ{ﬂ)w@@wé £5r33¢ nfinutes.
tetra- O acetyl - 13- D gl ucopyranosi de(0

| g)in methanol (4nmL) and t he

M xt use Wase Stdiv&ch dfad %ﬁé@éﬁo%@w eehqeeaopmeggh@é StH@exQlav@Nt was

renmoved under reduced pressure.

chr omat ogpa9 Pl Sdd IR
gi ve 2-(4-nethoxy- benzyl) phenyl

The residue was purified by col um

&ﬂ.unﬁﬁbﬂ@&heto?kﬁbh?r efes haned g haqrahientt0/ 1) to

/ 3- D- gl ucopyr anosi de (65ny).

dichloromethane/methanol =

benzyl)phenyl [ -D-glucopyranoside (65mg).

10/1) to give 2-(4-methoxy-

'H-NMR (CD,OD) 0 ppm:

10 3.35-3.55 (4H, m), 3.69 (1H, 44, J=5.1, 12.1Hz), 3.73 (3H, s),
3.80-4.00(2H, m), 4.03 (1H, 4, J=15.1Hz), 4.91 (1H, 4, J=7.4Hz),
6.75-6.85 (2H,m), 6.85-6.95 (1H, m), 6.95-7.10 (1H, m),
7.10-7.20 (4H, m)

15 Example 2
2-(4-Methylbenzyl)phenyl B -D-glucopyranoside

The title compound was prepared in a similar manner to
that described in Example 1 using 2-(4-methylbenzyl)phenyl
2,3,4,6-tetra-0-acetyl- 3 -D-glucopyranoside instead of 2-

20 (4-methoxybenzyl)phenyl 2,3,4,6-tetra-0-acetyl-f3-D-

glucopyranoside.

'H-NMR (CD,0D) 0 ppm:

2.27 (3H, s), 3.35-3.55 (4H, m), 3.69 (1H, d4d, J=5.2, 12.0Hz),

3.80-3.90 (1H, m), 3.94 (1H, 4, J=15.0Hz), 4.05 (1H, d,
25 J=15.0Hz), 4.85-4.95 (1H, m), 6.85-6.95 (1H, m), 6.95-7.20 (7H,

m)



1H -NWMR (CD3CD) S ppm 10 3.35-3.55 (4H, m, 3.69 (1H, dd, J=5.1, 12.1Hz),
3.73 (3H, s), 3.80-4. 00 (2H, m , 4.03 (1H, d, J=15. 1Hz) , 4.91 (1H, d,
J=7. 4Hz) , 6.75-6.85 (2H n, 6.85-6395 (1H, m, 6.95-7.10 (1H, m,
7.10-7.20 (4H, m 15 Exanple 2 2-(4-Methyl benzyl) phenyl

[ 3- D-gl ucopyranosi de The title conpound was prepared in a simlar manner to
that described in Exanple 1 using 2-(4-nethyl benzyl)phenyl

2,3,4,6-tetra-0O acetyl -/ 3-D-gl ucopyranosi de i nstead of 2 20

(4 nethoxgggﬂ yL) phenyl 2,3, 4,6-tetra-0-acetyl -13-D- gl ucopyranosi de.

1H NVR ( S ppm 2.27 (3H, s), 3.35-3.55 (4H, M, 3.69 (1H, dd, J=5.2,
12. OHZ) 35 0% 29 90éd 1 Phnery 4 (BHg1dcopytineidate 4. 05 (1H, d, 25
J=15. OHz) 2 P Eb p} %§§b g S5CTH, 5y, 6.95-7.20(7H, nm) 35 Exanple 3

2- (4-Et hyl benzyﬂ@h@ﬂﬂe/&rﬂba&wwﬁ arephdedrhia i timiTemmedmdemaso
prepared in a simlar manner to that described in Exanple 1 using

2-(4-et hymseza&emﬁuh Sn2ERafipfe t BlUStily az:eweﬂayib@momrrmwm de
i nstead of 2- (4-nmethoxybenzyl)phenyl 2,3,4,6-tetra-O acetyl -/ 3-

of ey ot R | Bt b et s o
d, J=14.9(4) methoxybenzyl)phenyl 2,3,4,6- tetra-O-acetyl-B—D-
glucopyranoside.
'H-NMR (CD,OD) 6 ppm:
1.15-1.25 (3H, m), 2.50-2.65 (2H, m), 3.35-3.55 (4H, m),
10 3.65-3.75 (1H,m), 3.80-4.00 (2H, m), 4.06 (1H, 4, J=14.9Hz),

4,85-5.00 (1H, m), 6.85-7.00 (1H, m), 7.00-7.20 (7H, m)

Example 4

2-(4-Isobutylbenzyl)phenyl 8 -D-glucopyranoside

15 The title compound was prepared in a similar manner to
that described in Example 1 using 2-(4-isobutylbenzyl)phenyl
2,3,4,6-tetra-0O-acetyl- 8 -D-glucopyranoside instead of 2-
(4-methoxybenzyl)phenyl 2,3,4,6-tetra-0-acetyl-f -D-
glucopyranoside.

20 'H-NMR (CD,0D) 0 ppm:
0.80-0.95 (6H, m), 1.70-1.90 (1H, m), 2.41 (2H, 4, J=7.1Hz),
3.30-3.55 (4H, m), 3.60-3.75 (1H, m), 3.80-3.95 (1H, m), 3.95
(1H, d, J=15.0Hz), 4.06 (1H, 4, J=15.0Hz), 4.85-4.95 (1H, m),
6.80-7.20 (8H, m) '

25
Example 5

2-(4-Ethoxybenzyl)phenyl B -D-glucopyranoside




4.85-5.00 (1H, m, 6.85-7.00 (1H, m, 7.00-7.20 (7H, m Exanple 4

2- (4-1sobutyl benzyl ) phenyl 13-D-gl ucopvranoside 15 The title conpound was
prepared in a simlar manner to that qgescribed in Exanple 1 using

2- (4-isobutyl benzyl)phenyl 2, 3, 4, 6-tetra-0-acetyl- /3-D gl ucopyranoside
i nstead of 2- (4-nethoxybenzyl)phenyl 2,3,4,6-tetra-0-acetyl 4-D

gl ucopyranosi de. 20 1H NVR (CD30D) 6 ppm 0.80-0.95 (6H, m, 1.70-1.90 (1H,
m, 2.41 (2H d, J=7.1Hz), 3.30-3.55 (4H, m, 3.60-3.75 (1H, m, 3.80-3.95

fnl)H S 5075 20 %éﬁ t%cl% &@g@ %g%(é?jp% hoxy\éenzy p}iu ﬁé?g’%ér%(m
R Y R R
(2’43rrgt ﬁoigbé %3F?%ﬁ%¥ agegyg %gt I s(;o%&gqr}l%}s%ad% %ngsl%t?éagpfr afosi de.
RICHG: T T R e
6. 85- 6 95 1H BhanbsQ@e- 20 (5H m 10 Exanpl e 6

'H-NMR (CD,OD) 0 ppm:

1.35 (3H, t, J=6.8Hz), 3.35-3.55 (4H, m), 3.60-3.75 (1H, m),

3.80-4.10 (5H, m), 4.90 (1H, 4, J=7.1Hz), 6.70-6.85 (2H, m),

6.85-6.95 (1H, m), 7.00-7.20 (5H, m)

10
Example 6

2-(4-Isopropoxybenzyl)phenyl 8 -D-Glucopyranoside

The title compound was prepared in a similar manner to

that described in Example 1 using 2-(4-isopropoxybenzyl)-
15 phenyl2,3,4,6-tetra-0-acetyl-B—D—glucopyranosideinsteadof

2-(4-methoxybenzyl)phenyl 2,3,4,6-tetra-0O-acetyl- B -D-

glucopyranoside.

H-NMR (CD,OD) & ppm:

1.27 (6H, 4, J=6.0Hz), 3.35-3.55 (4H, m), 3.69 (1H, dd, J=5.4,
20 12.1Hz), 3.88 (1lH, 44, J=2.0, 12.1Hz), 3.91 (1H, 4, J=15.0Hz),

4.02 (1H, 4, J=15.0Hz), 4.51 (1H, heptet, J=6.0Hz), 4.91 (1H,

d, J=7.7Hz), 6.70-6.85 (2H, m), 6.85-6.95 (1H, m), 7.00-7.10

(1H, m), 7.10-7.20 (4H, m)

25 Example 7

5-Hyvdroxymethyl-2-(4-propoxybenzyl)phenyl B8 -D-gluco-

ranosi



2- (4-1sopropoxybenzyl ) phenyl (3-D d ucopyranosi de The title conpound was
prepared in a simlar manner to that described in Exanple 1 using

2- (4-isopropoxybenzyl)- 15 phenyl 37
2,3,4,6-tetra- 0O acetyl - (3-Dgl ucopyranosi de i nstead of

2- (4- met hoxybenzyl ) phenyl 2,3,4,6-tetra-0O acetyl-(3-D gl ucopyranosi de.
1H NWVR (CD30D) 6 ppm 1.27 (6H, d, J=6. OHz) , 3.35-3.55 (4H, m , 3.69
(1H, dd, J=5. 4, 20 12.1Hz), 3.88 (1H, dd, J=2.0, 12.1Hz), 3.91 (1H, d,
J=15.0Hz), 4.0 Lo I . 5Lcphbeahent #tsimfadhinnek b (1H
d, J=7.7Hz), 6%%318%?%ﬁ%%w§%- T9B (1H, M, 7.00-7.10 (1H m,
7. 10-7. 200k 4 0 0 o 2B EXALR) BxdmPrd ORI ok cémiboR@sangy | ) pheny!

/ 3- D-gl uco- pyranosi d e conmpound was prepared in a simlar

manner to réﬁ?%%§%§?§£?§gﬁﬁg}E%%m%f%jté%%#%bjg5g¥§#”EUBthyl'2'(4'

propoxybé%z e tetra-0-acetyl -13-D “gl ucopyranosi de i nst ead

of 2-(4-2;%%@§ygfggg§iggggg%%€?@,g%zh£%4fﬁéghd;jgggﬁq§25hégyj ucopyr anosi de.

1H NVR ( ppm 1. t, J=7.4Hz), 1.70- (2H" m), 3.30-3.55

AH 1), ,3.65-3. Hy 80-3,. 0 (1H d, J=15. 0Hz).
oy ?ZH,Z’S :éaég‘géf%,kbd@‘ﬁtz 1.4E«z)%, %g‘.u%[ﬂggé%’ofgﬁ? n’§ 10 6.85-6. 95 %1H,

m, 7.02 :(%_lﬁMRj,()dﬁ}D@Hz@ ppn05-7.20 (3H,_m Exanple 8

2- (4- Et hyl benzyl )< 5-hydr oxymet hyl henyl Q D-cgl ucopyranosi de
1.02 (3H, t, J=7.4Hz), 1.70-1.85 (2H, m), 3.30-3.55 (4H, m),
3.65-3.75 (1H, m), 3.80-3.95 (4H, m), 4.00 (1H, 4, J=15.0Hz),
4.54 (2H, s), 4.93 (1H, 4, J=7.4Hz), 6.70-6.85 (2H, m)},

10 6.85-6.95 (1H, m), 7.02 (1H, 4, J=7.7Hz), 7.05-7.20 (3H, m)

Example 8

2-(4-Ethylbenzyl)-5-hydroxymethylphenyl 8 -D-glucopyranoside

The title compound was prepared in a similar manner to
15 that described in Example 1 using 5-acetoxymethyl-2-(4-
ethylbenzyl)phenyl 2,3,4,6-tetra-0-acetyl- 3 -D-gluco-
pyranoside instead of 2-(4-methoxybenzyl)phenyl 2,3,4,6-
tetra-O-acetyl—B-D-glucopyranoside.
'H-NMR (CD,0D) O ppm:
20 1.19 (3H, t, J=7.6Hz), 2.57 (2H, q, J=7.6Hz), 3.30-3.55 (4H,
m), 3.65-3.75 (1H, m), 3.85-4.00 (2H, m), 4.04 (1H, 4, J=15.0Hz),
4.54 (2H, s), 4.93 (1H, 4, J=7.4Hz), 6.85-6.95 (1lH, m), 7.02

(14, 4, J=7.7Hz), 7.06 (2H,d, J=8.1Hz), 7.10-7.20 (3H, m)

25 Example 9
2-[4-(2-Hydroxyethyl)benzyl]-5-hydroxymethylphenyl B8 -D-

glucopyranoside




The title conpound was prepared in a simlar nmanner to 15 that descri bed
in Exanple 1 using 5-acetoxynethyl-2-(4 ethylbenzyl)phenyl

2,3,4,6-tetra- O acetyl - 13-D-gl uco- pyggnosi de instead of

2- (4- met hoxybenzyl ) phenyl 2,3,4,6- tetra-O acetyl -8 -D gl ucopyranoside.

1H NVR (CD30D) 6 ppm 20 1. 19 (3H, t, J=7.6Hz), 2.57 (2H, q, J=7.6Hz),
3.30-3.55 (4H m , 3.65-3.75 (1H m , 3.85-4.00 (2H, m , 4.04 (1H, d,
J=15. OHz) , 454(2H s), 4.93 (1H, d, J=7.4Hz), 6.85-6.95 (1H, m, 7.02

(1H d, J=7.7Hz,, ??be %?ﬂgﬁh}@@da@z%}ﬁygy %Qd7 goa(éﬂnlmr%r@ml e 9 2-

fl 'Elzel_zg:wgg;gézy 8 rloxyrred eny‘{ {2- éﬁcﬁg&nghd?n% The

gxgnpl el ;J?;ng&vg f%?g a([:;ei% y% % Rf%ﬁgeylz 5- acaet oxyxmat hyl phenyl

|2. (Hlevl;{t? ?%gg}y W’gegll’}g @9%’%?& P 0 acﬁ%?ﬁcﬁt&’copyranom de.
%ﬁﬁé’%zﬁaﬁgﬁrﬁd@sﬁ@%@ 0 G R

(3H m, d, 6Hz) , 4.5 (2H s), 4.92

B A
4 (2t bang iy R RO 4RI pﬁﬁna & 15 0 aog) and - corurren et =
1,2,3, 4, 63pe8t g2 agetydy (31D gl3cny . &%0SaH, m), 3.60-3.75 (3H, m),
3.85-4.00 (2H, m), 4.05 (1H, d, J=14.6Hz), 4.54 (2H, s), 4.92
(1H, d, J=7.2Hz), 6.85-6.95 (1H, m), 7.03 (1H, 4, J=7.9Hz), 7.09

10 (2H, 4, J=7.8Hz), 7.10-7.20(3H, m)

Example 10

2-[4-(2-Hydroxyethyl)benzyl]phenyl B8 -D-glucopyranoside

To a solution of 2-[4-(2-benzoyloxyethyl)benzyl]phenol

15 (0.49g) and 1,2,3,4,6-penta-0O-acetyl- 8 -D-glucopyranose
(1.7g) in toluene (5.2mL) and dichloromethane (2.2mL) was added
boron trifluoride diethyl ether complex (0.56mL), and the
mixture was stirred at 25C for 8 hours. To the reactionmixture
were added ethyl acetate (70mL) and a saturated aqueous sodium

20 hydrogen carbonate solution (25mL), and the organic layer was
separated. The organic layer was washed with brine (25mL) and
dried over anhydrous sodium sulfate, and the solvent was removed
under reduced pressure. The residue was dissolved in methanol
(5mL) and tetrahydrofuran (2.5mL), sodium methoxide (28%

25 methanol solution, 0.14mL) was added to the solution, and the
resulting mixture was stirred at 25C for 12.5 hours. To the

reaction mixture were added ethyl acetate (75mL) and water




(1. 79) in toluene (5. 2nL) and dichl oronmethane (2. 2nlL) was added boron
trifluoride diethyl ether conplex (0.56nm), and the mxture was stirred at
25-C for 8 hours. To the reaction mxtggre were added ethyl acetate (70ni)
and a saturated aqueous sodi um 20 hydrogen carbonate solution (25nL), and
the organic | ayer was separated. The organic |ayer was washed with brine
(25m.) and dried over anhydrous sodium sulfate, and the sol vent was
renoved under reduced pressure. The residue was dissolved in nethanol

éiﬂ]iigﬂd %E'ﬁ%ﬁ?)yaq“&dééﬂéﬁb%@%ﬁlﬂézeﬁh R R L A
[ hyl
Z%Ie'[ ate ?‘%%35‘?5%1%%5 %“{%dr%&“‘ﬂ and ﬁ%%?éﬁ‘ﬁ?gx%‘%yiﬁ‘%% %?%3?“3? ed”
a

< Orga”éﬁ% $¥8ran%@t% ﬁcﬁ%&eeﬂé r'r@ﬁ\o(lég %? r&'%bé?&'% Pl s AU dr ous

sodium s WaS T enove uced pressure. The

resi due V\?}Segl C%uveegah d%%g:ri}%%t HQ zneQan%n 159?1 M@%V?ts%@ihﬂ%?e'acrfo%é@émt hanol

sol ution was a e SO 1 on, he resu ting mxture

was st rr E'as?-tmeZéPa J10g0§u199 hS-o Tdh%mﬂ)eﬁsg'acahé‘a >ebutfﬁ'e WBsulYbh il by

col um ch onmat ogr aphy on |ca gel” (el uent: di chl or onet hane/ net hanol =

ddnd t oCrnEOLYERL LIA] fngf’e% £4 wageétifﬁw% PI£Esihe: sdhghll. difier vas 10

added to € Tesl e resulting precipitates were | ected by

filtrati opeadBeoRbhkgHe SPhS dpUaSs YESNSE ¥ 1linn déﬁ&yét@gf@hyar&u dried
under reduced pressure to give 2- [4-(2-hydroxyethyl)benzyl] phenyl

(3-D-gl ucepyisgogtte(effledv9) didhldrbmdbhd(dBEYInEnPPE 4/1). The

solvent was removed under reduced pressure, diethyl ether was

10 added to the residue, and the resulting precipitates were
collected by filtration. The obtained solid was washed with
diethyl ether and dried under reduced pressure to give 2-
[4-(2-hydroxyethyl)benzyl]phenyl B8 -D-glucopyranoside
(0.47g).

15 'H-NMR (CD,0D) 0 ppm:
2.76 (2H, t, J=7.1Hz), 3.35-3.55 (4H, m), 3.65-3.75 (3H, m),
3.88 (1H, 44, J=1.8, 11.8Hz), 3.95 (1H, 4, J=15.2Hz), 4.07 (1H,
d, J=15.2Hz), 4.90(1H, 4, J=7.4Hz), 6.85-6.95 (1H, m),
7.00-7.20 (7H, m)

20
Example 11

2-[4-(3-Hydroxypropyl)benzyvliphenyl 8 -D-glucopyranoside

The title compound was prepared in a similar manner to
that described in Example 10 using 2-[4-(3-benzoyloxy-
25 propyl)benzyl]phenol instead of 2-[4-(2-benzoyloxyethyl)-
benzyl]phenol.

'H-NMR (CD,0D) O ppm:



2.76 (2H, t, J=7.1Hz), 3.35-3.55 (4H, m, 3.65-3.75 (3H, n), 3.88 (1H, dd,
J=1.8, 11 . 8Hz) , 3.95 (1H, d, J=15 . 2Hz) , 4.07 (1H, d, J=15.2Hz),
4.90(1H, d, J=7.4Hz), 6.85-6.95 (1H, mg 7.00-7.20 (7H, m 20 Exanple 11
2-[ 4- (3- Hydr oxypropyl ) benzyl ] phenyl /3-D-gl ucopyranoside The title
conpound was prepared in a simlar manner to that described in Exanple 10
using 2-[4-(3-benzoyl oxy 25 propyl)benzyl ] phenol instead of
2-[4-(2-benzoyl oxyet hyl )- benzyl ] phenol. 1H NVR (CD30D) 6 ppm 40 1.70-1.85
(2H m 112.36512 85(£8Hni 2.5%-303 @QH(,GIHE,@.BO;’B.E&) (6ul Hy, $dsoJ=5. 2,
11 .9Hz) , 3.88 FlH, dd, J=2.0, 11. 9Hz) , 3.95 (1H, d, J=15.1Hz), 4.06

(1H, d, J715. 14&) 1.4. 90 = . 336. 9 g% 0Dy 7. 20
I PR RS S ARt TR R i R he SN A A HA

sol ution gf 2.64- | t i ghepzy! )@henols (G510 apd 7.
1,2,3,4,G?éeﬁtgﬁo?EEnyFl?g-gf%Id%bgg?é%gggﬁi.%g??n(ggrugheJ 103%%?§nt) and

di chl orongt Bane ©2. ) s adgdgdbepo rifyyluoride diethyl ether conplex
(0. 78nL?%,%gn§ ?éengitﬁ?é aaggsgi?Peg7gt ifnr)oomtenperature for 9 hours.
To thesreaction mxture were added ethyl acetate (70nL) and a saturated
aqueous sodi um hydrogen carbonate solution (25nL), and the organic |ayer
was 15 sepababed. 13he organic |ayer was washed with brine (25m),

2-(4-Ethylthiobenzyl)phenyl B -D-glucopyranoside

To a solution of 2-(4-ethylthiobenzyl)phenol (0.51g) and
1,2,3,4,6-penta-0-acetyl- (3 -D-glucopyranose (2.4g) in toluene
10 (6.3mL) and dichloromethane (2.7mL) was added boron trifluoride
diethyl ether complex (0.78mL), and the mixture was stirred at
room temperature for 9 hours. To the reaction mixture were
added ethyl acetate (70mL) and a saturated aqueous sodium
hydrogen carbonate solution (25mL), and the organic layer was
15 separated. The 6rgénic layef was washed with brine (25mL),
dried over anhydrous sodium sulfate, and the solvent was removed
under reduced pressure. The residue was dissolved in methanol
(10.5mL), sodium methoxide (28% methanol solution , 0.08mL) was
added to the solution, and the mixture was stirred at 25'C for
20 18 hours. To the reaction mixture were added ethyl acetate
(75ml.) and water (20mL), and the organic layer was separated.
The organic layer was washed with brine (20mL), dried over
anhydrous sodium sulfate, and the solvent was removed under
reduced pressure. The residue was purified by column
25 chromatography on silica gel (eluent: dichloromethane/
methanol = 10/1). The solvent was removed under reduced

pressure, diethyl ether was added to the residue, and the



dried over anhydrous sodium sulfate, and the solvent was renoved under
reduced pressure. The residue was dissolved in nethanol (10.5nL), sodium
met hoxi de (28% met hanol solution , 0.08nmL)was added to the solution, and
the m xture was stirred at 2500 for 20 18 hours. To the reaction mxture
wer e added ethyl acetate (75nmL) and water (20nlL), and the organic |ayer
was separated. The organic |ayer was washed with brine (20nL), dried over
anhydrous sodium sul fate, and the sol vent was renoved under reduced

pressure. g 1na3igdye ias RUted G-l ceeheBR 85 nghEemREaEE RNY 1l Sil i ca
gel (eluent: dichl"orfonet hane/ nethanol = 10/1). The sol vent was renoved

under redygRgd ; JULSSHEL1 e S %b*ili:d Widehshed vaddedi tenthethesi diearand the 41

resulting precipitates were collected by filtration.” The obtained

col orl ess u%(aérdrggﬁfgﬁ2$ﬁ§f%£g ol %-_K}\Q et elgéaﬁﬁ);ﬂxbﬂ%%ﬁgnzﬁ'f%eﬂ)ggq%ed

pressure to give I obenZyl ) phen ucopyr anosi 0. 51Q).

5 1H NVR (_ » 3Hait, J=7.3Hz), 2.88 (2H, q, J=7.3Hz),
3.35-3. 55 (4%, r?)%f"&%?gggslgiﬁzﬁogd%#’gjzs.o, 12. 2Hz) , 3.88 (1H, dd, J=2.0,

12. 2Hz) Ay 3w@5 sJ=15 | Hz), 4.08 (1H, d, J=15.1Hz), 4.91 (1H, d.
J=7.3$§, 5. g’é?r‘gé'?&?"l ,5n~f’,ﬂ’§7.0027.10 (1|(4, ), 7.10-7.30)(6H, 1(() m Test

Exanpl e 1 1Assiy 3for ¢i, nbkbi tacy ,ebf gt (2w, pman-SGHE act.B%i-BY58) (4H,
Construction of the plasm d vector expressing human SG.T2 15 Preparation

of the cDNA | Bbearyid 0adPGRsuwp| iff.eatzi)Qn3 ves (1per el e luy, 1evense,
transcription of a total RNA deprived from
3.95 (1H, 4, J=15.1Hz), 4.08 (1H, 4, J=15.1Hz), 4.91 (1H, 4,
J=7.3Hz), 6.85-7.00 (1H, m), 7.00-7.10 (1H, m), 7.10-7.30 (6H,

10 m)

Test Example 1
£ inhibjitor LT2 i
1) Construction of the plasmid vector expressing human SGLT2
15 Preparation of the cDNA library for PCR amplification was
performed by reverse transcription of a total RNA deprived from
human kidney (Ori gene) with oligo 4T as the primer, using
SUPERSCRIPT Preamplification System (Gibco-BRL: LIFE
TECHNOLOGIES). DNA fragment coding for human SGLT2 was
20 amplified by the Pfu DNA Polymerase (Stratagene)-used PCR
reaction, in which the human kidney ¢cDNA library described above
was used as the template and the following oligo nucleotides
0702F and 0712R, presented as Sequence Numbers 1 and 2
respectively, were used as the primers. The amplified DNA
256 fragment was ligated into pCR-Blunt (Invitrogen), a vector for
cloning, according to standard method of the kit. The competent

cell, Escherichia coli HB10l (Toyobo), was transformed



human ki dney (Ori gene) with oligo dT as the priner, using SUPERSCRI PT
Preanplification System (G bco-BRL: LI FE TECHNOLOQ ES). DNA fragnent codi ng
for human SAT2 was 20 anplified by t4gge Pfu DNA Pol ynerase
(Stratagene)-used PCR reaction, in which the human ki dney cDNA |ibrary
descri bed above was used as the tenplate and the foll ow ng oligo

nucl eotides 0702F and 0712R, presented as Sequence Nunbers 1 and 2
respectively, were used as the prinmers. The anplified DNA 25 fragnment was

ligated i R ¥Bt uEhaYi he@HBR) anadtiEst 9188108 ! &I fige according to
standard %gﬁggggg Fﬁeu&it. The corr%gtent cell, E}scheri chia coli HB101

(Toyobo) , +$a§<kh2RSheE s 40e AEESHEM Nkh tthei 3Rl gBRt hediandcsiemisergct i on

1 : L
of the transformants was performed on the LB agar nedi um containing 50

g/ m. of kgﬂa%ﬁg@bo@f k?é,at}?ng%%m d M%%f@%ﬂd Wi oAU anfgom t he

one of thé"t riman fying of t 5 DNA fragnment coding for human

SALT2 was pﬁ?:ﬁ.\%%,%ﬁeflrﬁh‘l {I?@ drid! o £DMAe POt 3iPF ASfar 1 | *n2A9A9lingSee HHR
In the fo

reaction, Ich | 'owi ng oligo nucleotides 0714F and 0715R,

presery edoﬁa £PRgMERtEcDHTRE 803 Wikt S’(ﬁ.S]PEQHSV?'e&;fo\ﬁﬁ\@ﬁ vgeehaspbe
primers. The anplified DNA fragnent was digested wth restriction 10

enzymes, XRa podRthelal@ |(lshratadehBenupedi PCROrvatbivhzaid wituch fiieat i on
System (Pronmega) ~. This purified DNA fragment was inserted at the

cor r espongiod oiv@ sy ibltiigen neez ek iseses 708F paBNO31AR( - préyentid- s
(I'nvitrogen), a vector for expressing of fusion protein. The conpetent
cel |, Esclgeguehice mahbeHBB0dnd 3 {dsyyadbio)ve yas weransfest aedhecpoinéng. t o
usual nmethod and then selection of the transformant was perfornmed on the
LB agar The amplified DNA fragment was digested with restriction
10 enzymes, Xho I and Hind III, and then purified with Wizard
Purification System (Promega). This purified DNA fragment was
inserted at the corresponding restriction enzyme sites of
pcDNA3.1 (-) Myc/His-A (Invitrogen), a vector for expressing
of fusion protein. The competent cell, Eécherichia coli HB101
15 (Toyobo), was transformed according to usual method and then
selection of the transformant was performed on the LB agar
medium containing 100 pg/mL of ampicillin. After the plasmid
DNA was extracted and purified from this transformant, the
sequence of the DNA fragment inserted at themulti-cloning sites
20 of the vector, pcDNA3.1 (-) Myc/His-A, was analyzed. Thisclone
had a single base substitution (ATC which codes for the
isoleucine-433 was substituted by GTC) compared with the human
SGLT2 reported by Wells et al (Am. J. Physiol., Vol. 263, pp.
459-465 (1992)). Sequentially, a clone in which valine is
25 substituted for isoleucine-433 was obtained. This plasmid

vector expressing human SGLT2 in which the peptide presented

as Sequence Number 5 is fused to the carboxyl terminal alanine



medi um cont ai ning 100 g/ L of ampicillin. After the plasmd DNA was
extracted and purified fromthis transformant, the sequence of the DNA
fragnent inserted at the multi-cloninggsites 20 of the vector, pcDNA3. 1
(-) Myc/His -A was analyzed. This clone had a single base substitution
(ATC whi ch codes for the isoleucine-433 was substituted by GIC) conpared

with the human SG.T2 reported by Wlls et al (Am J. Physiol. , Vol. 263,
pp. 459-465 (1992)) Sequentially, a clone in which valine is 25
substi t ut.gd f 1 EMC NSk Waszx pbt @i ned. This plasmid vector

expressi ng man SGLT2 |ir11§nv\h| ch the peptide presented as Sequence Number 5

I s fused é r%é}?cé?%mf i er m pptcRtERsERCAGERGdue was designated KL29.
Sequence Nu ATGGAGGAGCACACAGAGEC Sequence Number 2

GGCATA Géafinb S8 01 €N C e AIIEE A i ALK IIEHRAGAT GGAGGAGCACACAGAGEC 5
Sequence Number 4 AACAAGCTTGGCATAGAAGCCCCAGAGGA Sequence Nunber 5

KLGPEQKLI SEERINSARBEH 2)  PigperetAcnT@baddicridcaangy®ssi ng
transi ently human SG.T2 KL29, the plasm d codi ng human SGLTZ was

t ranshectatddhdtuilEr 7 cel | fadBAEEM CRATRANE

y
el ectroporation. Electroporation was perfornmed with GENE PULSER I 1
(Bi 0-Rad g @ QiRser Unider KhepEort $EEMLNSAASRkiH 975 RF, 2 x 106
cells of -7 cell and 20 Rg of KL29 in 500 L of OPTI-MEM I nmedi um
(G bco-BRL: LIFE TECHNOLOG ES) in the 0.4 cmtype cuvette. 15 After the
gene transfer, the cells were harvested by centrifugati on and resuspended
Wi tp OPTI 2 MEMelparediiom of lthd celdist expredolimgdhranslilentd ydfumeh [SSLFRat e, 125
L of this

KL29, the plasmid coding human SGLT2, was transfected

10 into COS-7 cells (RIKEN CELL BANK RCB0539) by electroporation.
Electroporation was performed with GENE PULSER II (Bio-Rad
Laboratories) under the condition: 0.290 kV, 975 uF, 2 x 10°

cells of COS-7 cell and 20 pg of KL29 in 500 uL of OPTI-MEM I

medium (Gibco-BRL: LIFE TECHNOLOGIES) in the 0.4 cm type cuvette.

15 After the gene transfer, the cells were harvested by
centrifugation and resuspended with OPTI-MEM I medium
(1mL/cuvette). To each well in 96-wells plate, 125 uL of this
cell suspension was added. After overnight culture at 37C
under 5 % CO,, 125 pL of DMEM medium (Gibco-BRL: LIFE

20 TECHNOLOGIES) which is containing 10 % of fetal bovine serum
(Sanko Jyunyaku), 100 units/mL sodium penicillin G (Gibco-BRL:
LIFE TECHNOLOGIES), 100 ug/mL streptomycin sulfate (Gibco-BRL:
LIFE TECHNOLOGIES) was added to each well. After a culture
until the following day, these cells were used for measurement

25 of the inhibitory activity against the uptake of methyl-o-

D-glucopyranoside.



cell suspension was added. After overnight culture at 37- C under 5 % CQO2.
125 RL of DMEM nedi um (G bco-BRL: LI FE 20 TECHNOLOG ES) which is containing
10 % of fetal bovine serum (Sanko Jyygyaku), 100 units/nL sodium
penicillin G (G bco-BRL: LIFE TECHNOLOG ES), 100 g/ nL streptonycin sulfate
(G bco-BRL: LIFE TECHNOLOG ES) was added to each well. After a culture
until the follow ng day, these cells were used for neasurenent 25 of the
inhibitory activity against the uptake of nethyl-a- D gl ucopyranosi de. 44

3) I\/Easur% Mot o Q&rérpgntlr}# b%eorlxﬁh%tft\@ﬁyag@ib&%keégéiff@ Cife dgosa & olls

met hyl - I ucopyr anos ter renoval t he um o

expressin eptly o each well 200 L of the pretreatnent
5 buffer a p y% g gﬁr?HggﬁYg%{)r%bd%4o nmM choline chloride, 2 mv

pot assi um chl orj I sl FRgNesh 10 nmM
2-[4-(2-hydr oxyetP 3{%%\45%%6?5%?%?52%505 %gl%i\&f oni cegc?g]eajﬁﬁéyél%

tris(hydr ) "{Zéco*dtbat ed
370C for ggg;r}ng%g grﬂfﬁ%rﬁe%e%?gf rt\e%: acﬁ?ﬂ;b er M%/ahtgf (ragﬂe ed and):I L of
the same pukker (¥ addedudgarncoRPEik g me nelchs19RE ech I6+hat ed 37C for
10 mnutes. Seven L of nethyl-a-D (U 14C)gl ucopyranosi de (Amer sham

Phar maci apfgi ;?éﬁﬁmlmscﬁp&ﬁﬂdé 0 B leadlcituie chubiretie, f OrmM Rl QM ai ni ng
test sanple (a pH 7.4 buffer containing 15 140 nmM sodi um chl ori de, 2 nM

pot assi ungghbeibde, 18 miY gaf gl yp hgdtexyeenyl) MM pagNes MR CHdWfdrde, 5 NV
met hyl - a- D- gl uco- pyranoside, 10 nM

2-[4- (2- hydresyethytidlapapsrani oyld chpanexymet iph) amibroontk teche) Wds
tri s(hydroxynet hyl ) am nonet hane), and
added and the cells were incubated 37T for 10 minutes. The
10 pretreatment buffer was removed and 200 pL of the same buffer
was added again, and then the cells were incubated 37C for 10
minutes. Seven uL of methyl-a-D-(U-14C)glucopyranoside
(Amersham Pharmacia Biotech) was added to 525 pL of the buffer
for uptake containing test sample (a pH 7.4 buffer containing
15 140 mM sodium chloride, 2 mM potassium chloride, 1 mM calcium
chloride, 1 mM magnesium chloride, 5 mM methyl-c-D-gluco-
pyranoside, 10 mM 2-[4-(2-hydroxyethyl)-1l-piperazinyl]ethane
sulfonic acid and 5 mM tris(hydroxymethyl)aminomethane), and
this mixture was mixed, and then the buffer for measurement of
20 uptake was prepared. For the control, the buffer for
measurement of uptake without test compound was prepared. For
estimate of the basal uptake in the absence of test compound
and sodium, the buffer for measurement of the basal uptake,

which contains 140 mM choline chloride in place of sodium

25 chloride, was prepared similarly. After the pretreatment

buffer was removed, 75 pL of the buffer for measurement of uptake

was added to each well, the cells were incubated at 37C for



this mxture was m xed, and then the buffer for neasurenent of 20 uptake
was prepared. For the control, the buffer for neasurenent of uptake

wi t hout test conmpound was prepared. Fofs estimate of the basal uptake in

t he absence of test conpound and sodium the buffer for neasurenent of the
basal uptake, which contains 140 mM choline chloride in place of sodium 25
chloride, was prepared simlarly. After the pretreatnent buffer was
renoved, 75 L of the buffer for measurenent of uptake was added to each

vel 1, t heagl .S wene depcuhabadat m&aé@fexﬁ‘émfz ﬁgt}hgf&és&ehpgeﬁm fer

for rreasurerrent of “uptake was renoved 200 L ng burfer (a pH

mincal o u20SoRkoo R Bhe Tizep b AL C (N (% fﬁf% SPRTALATRG 148 98
pyr anosi dgy 8oAVhe- Hm()%lmédraxmt ?ﬁlthsélﬁhp@ﬁféfﬂaé%eﬁhxﬂﬂecaf(’f’iljrﬂm' c acid

and 5 mMtris(hydroxynethyl)am nonet hane) was added to each

| mredi at e%ﬁlg éedl bt G gh%luﬁdghgbgg%k ahmhycamglcsl fgs W §-

solubiliz dltlono Sodi um I de oeac wel | .
Af ter shep&gbhowdbysebwwm rzan_sﬁa%s{ dth 1§b@ E’iﬁ@ﬂa%&ﬁ {Feekagd) and
150 L croSci nt-40 (Packard) was ad o eac ?1

radi oacti ¥ull¥onae aeadUaed W i %@%QH&@ESX%&EBHbé‘:ﬁiﬁ&neﬁl@é&ﬁ‘é Prwal®pCount
(Packard). The difference in uptake was obtained as 100 % val ue by

subt ract i agdehe tbadia@ACivelilt ¥ndan imhedlatbagakemptiralie fAmBYE Rajo i N control
and then the concentrations at which 50 % of uptake were inhibited (1C50

val ue) wemaditabaallavaghingm the cadneenerat s @hath i 2éd igN a@diteohyot east
square nmethod. The results are shown in the foll ow ng Table
75 uL of 0.2 N sodium hydroxide to each well. After the cell
10 lysates were transferred to the PicoPlate (Packard) and 150 pL
of MicroScint-40 (Packard) was added to each well, the
radioactivity was measured with microplate scintillation
counter TopCount (Packard). The difference in uptake was
obtained as 100 % value by subtracting the radioactivity in the
15 basal uptake from that in control and then the concentrations
at which 50 % of uptake were inhibited (IC;, value) were
calculated from the concentration-inhibition curve by least
square method. The results are shown in the following Table

1.

20

25



1. 20 25 46 [Table 1] Test conpoundl C50 val ue (nM Exanpl e1350 Exanpl e2450
Exanpl e3140 Exanpl e4500 Exanpl e5330 Exanpl e6370 Exanpl e7140 Exanpl e88. 1
Exanpl €927 Exanpl e10210 Exanpl e1175 Bggnpl e12110 Test Exanple 2 Assay for
the facilitatory effect on urinary glucose excretion 5 As experinental
animal, overnight fasted SD rats (SLC., nmale, 7 weeks of age, 180-240 Q)
wer e used. Ten ng of test conpound was suspended or dissolved in 300 L of
et hanol and then dissolved by adding of 1.2 nlL of polyethylene glycol 400
and 1. 5 F% p ?h ilne, and then 3. 3 ng/nL solution was prepared. 10 Three
. 0 |

hundred L olution was_dissolved with 2.7 ml. of the solution for
ﬂbbﬁilgglgiﬁghnwas pre%&?ﬁgﬁﬁe glycollcsuggfﬂéuygﬁ) = b:4:1) and then 0. 33

Example 1 350

Example 2 450

Example 3 140

Example 4 500

Example 5 330

Example 6 370

Example 7 140

Example 8 8.1

Example 9 27

Example 10 210

Example 11 75

Example 12 110

Test Example 2
r r i
5 As experimental animal, overnight fasted SD rats (SLC.,
male, 7 weeks of age, 180-240 g) were used. Ten mg of test

compound was suspended or dissolved in 300 pL. of ethanol and

then dissolved by adding of 1.2 mL of polyethylene glycol 400
and 1.5 mL of saline, and then 3.3 mg/mL solution was prepared.
10 Three hundred pL of this solution was dissolved with 2.7 mL of
the solution for dilution (saline: polyethylene glycol
400:ethanol = 5:4:1) and then 0.33 mg/mL solution was prepared.
After the body weights of rats were measured, the solution of

test compound was intravenously injected to the tail vein at



After the body weights of rats were neasured, the solution of test
conpound was intravenously injected to the tail vein at 47 the dose of 3
m./kg (1 ng/kg). For control, just only;the solution (saline: polyethylene
gl ycol 400: ethanol = 5:4:1) was intravenously injected to the tail vein at
the dose of 3 nL/kg. Imediately after intravenous injection to the tai
vein, 200 5 g/L of glucose solution was orally adm nistered to the rats at
the dose of 10 niL/kg (2 g/kg). The intravenous injection to the tail vein

adni i st r SRS o0 A HEAGE (A MR P PO confRoBYIREE odlE (HEL L e
The head %%ﬁ@ti{c{ibgpglgﬁgygoll%e}[’%%% n%r %]r?%?ggl | RCI AN UH N8 WeGas

performed i n ne I'C cag mnistration of gl'ucose was

finished. i%av%q{guég&gébhggtgar%fCEIbLeeE%]iP@e(lfn HE 1R WB3e 2 RO PGl ter the

oral adm nistration cose. ter the collection urine was

finished, ffiedildi8 gkwg YEEr&g REGEd Al G ¥b! PRE Vel 9lein0SE00

concentration was asur e e glucose concentration was nmeasured with a

st LY BEOLYuEEE s SIHONE s TOPALIP Kans 0AER:RY! o MRiTredl ot

I ndustries, The amount of wurinary ™ glucose excretion in 24 hours per

200 g of hegdy dmidls W@SmL9§bC'€'ba§$ﬂgff0@Hg RS NeQlendRs YhHBBKY oA HE0SE
concentration and 20 body weight. "Thée results are shown in the foll ow ng

Tabl e 2. ﬁh-Eati:'aQ.lZ]ve-Eﬂsha@o%’BQEBQxﬁéﬁuﬁitl@fz6er nafjecivroneeaier ghiaon (o)
Exampl e 127. 4 Exanple 7109.
mL syringe. The oral administration was performed with gastric
tube for rat and 2.5 mL syringe. The head count in one group
10 was 2 0or 3. Collection of urine was performed in metabolic cage
after the oral administration of glucose was finished. The
sampling time for collection of urine was 24 hours after the
oral administration of glucose. After the collection of urine
was finished, the urine volume was recorded and the urinary
15 glucose concentration was measured. The glucose concentration
was measured with a kit for laboratory test: Glucose B-Test WAKO
(Wako Pure Chemical Industries, Ltd.). The amount of urinary
glucose excretion in 24 hours per 200 g of body weight was

calculated fromurine volume, urinary glucose concentration and

20 Dbody weight. The results are shown in the following Table 2.

[Table 2]
Test compound Amount of urinary glucose
excretion (mg)
Example 1 27.4
Example 7 109.1
Example 8 238.9
Example 10 69.5




Exanpl e 8238.9 Exanple 1069.5 48 Test Exanple 3 Acute toxicity test Five
weeks old male ICR mce (CLEA JAPAN, INC. 29-34 g, 5 5 animals in each
group) were fasted for 4 hours, and 66& ng/nL of a suspension which was
prepared by addi ng saline: poly- ethylene glycol 400:ethanol (5:4:1) to
2-[4- (2-hydroxy- ethyl)benzyl | phenyl P-D- gl ucopyranoside (the conpound
descri bed in Exanple 10) was subcut aneously adm nistered at the 10 dose of
3 nmL/'kg (2000 ng/ kg). No death was observed until 24 hours after the
adm ni stration. Industrlal Appllcabillty The gl ucopyranosyl oxybenzylbenzene
derivatives 15 represented by the above general formula (I) of the present
i nventionphayegpaopexeekl ent inhibitory activity in human SGT2. The
present invention Can provide agents for the prevention or treatnent of

di abet es, pdj;aket bg iR | ions, obesity or the Ilike. In addition, since
conmpounds represente y the above 20 general formula (11) are inportant as
internmediates ipjlBeyePkOMWILd RN LT ckNB1EE RO S BT e IRBL edlg bys the a]pove

general fornula (I), the conpounds represented by the above general
ornul & (1} ShihdiEs BEealh §RYEHS ivditkeCRAsPEA a4l NoBF&PHTR6 68 iy AME N

conpounds. 49 Clainms 1. A glucopyranosyl oxybenzyl benzene derivative
of a suspension which was prepared by adding saline: poly-
ethylene glycol 400:ethanol (5:4:1) to 2-[4-(2-hydroxy-
ethyl)benzyl]lphenyl f3-D-glucopyranoside (the compound
described in Example 10) was subcutaneously administered at the

10 dose of 3 mL/kg (2000 mg/kg). No death was observed until 24

hours after the administration.

Industrial Applicability
The glucopyranosyloxybenzylbenzene derivatives
15 represented by the above general formula (I) of the present
invention have an excellent inhibitory activity in human SGLT2.
The present invention can provide agents for the prevention or
treatment of diabetes, diabetic complications, obesity or the
like. In addition, since compounds represented by the above
20 general formula (II) are important as intermediates in the
production of the compounds represented by the above general
formula (I), the compounds represented by the above general
formula (I) of the present invention can be readily prepared

via such compounds.



represented by the general fornmula: RHOO O HO s~ OH OH 5 wherein
represents a hydrogen atom or a hydroxy(lower alkyl) group; and R2

represents a | ower al kyl
a hydroxy(lower al kyl) group, a hydroxy(lower al koxy) group,

group,

hydr oxy(l ower al kylthio) group, 10 a |ower al koxy-substituted (| owe
al kyl' ) group, a |ower al koxy-substituted (Il ower al koxy) group or a | ower
al koxy- substituted (| ower alkylthio) group, or a pharmaceutically

acceptable salt thereof. 15 2. A gIqgggﬁﬁgnosyloxybenzylbenzene derivative
as claimed in claiml1, represented by the general fornmula: R wherein Rl

represents a hydrogen atom or a hydroxy(lower al kyl) group; and R3

represents a | ower al kyl group, a |lower al koxy 20 group or a hydroxy(l ower

al kyl) greup. of 318BBpYRERHLYEBk YenrEcRhaBLE s&ivd S £OT. S0 3. A

phar maceut i cal conp05|P|on cofprising as the active ingredient a
gIucopyraggﬁyggéM@3825?b§?geggpggghv fM§l€§ clained in claim1 or
a .

pharmaceutically accep
conposition as cl ai nd
i nhi bitor.

10

15

20

e Salt 5 thereo 4. A pharmaceuti cal

Ho 0.0
HO™ “OH

OH

wherein R* represents a hydrogen atom or a hydroxy(lower alkyl)
group; and R? represents a lower alkyl group, a lower alkoxy
group, a lower alkylthio group, a hydroxy(lower.alkyl) group,
a hydroxy(lower alkoxy) group, a hydroxy(lower alkylthio) group,
a lower alkoxy-substituted (lower alkyl) group, a lower
alkoxy-substituted (lower alkoxy) group or a lower alkoxy-
substituted (lower alkylthio) group, or a pharmaceutically

acceptable salt thereof.

2. A glucopyranosyloxybenzylbenzene derivative as claimed

in claim 1, represented by the general formula:

HO™ Ny O~ 0
HOY ~"0H

OH

wherein R? represents a hydrogen atom or a hydroxy(lower alkyl)
group; and R? represents a lower alkyl group, a lower alkoxy
group or a hydroxy(lower alkyl) group, or a pharmaceutically

acceptable salt thereof.

R

a
r

21

group, a |lowefg al koxy group, a lower alkylthio

or

cl ain. 82 wherein the conposition is a human SG.T2

a



10 5. A pharmaceutical conposition as clained in claim4 wherein the
conposition is an agent for the prevention or treatnent of diabetes or

di abetic conplications. 6. A pharmaceuyfy cal conposition as clainmed in claim
4 15 wherein the conposition is an agent for the prevention or treatnent
of obesity. 7. A nethod for the prevention or treatnment of a disease

associ ated with hyperglycem a, which conprises adm nistering 20 a

gl ucopyr anosyl oxybenzyl benzene derivative as clained in claiml1l or 2, or a
pharmaceutically acceptable salt thereof. 8. A nethod for the prevention or
treatnment as clained in claim7 wherein a di sease associated with

hypergl ycgnia iz ghRaghabetiescLl @&ﬁ@@éi@im%ﬁgﬁéﬂ{bﬁ;a&u% RiAQY for the

prevention or treatnment as clained in 51 claim7 wherein a di sease

associ at egnytrbhiB¥RCRIGYEEBpRraRo SPESkI¥en2P1béhHSfe HePvative as
gl ucopyr anosyl oxybenzyl benzene derivative as 5 clainmed in claim1l or 2, or

a phar macguhifad! ¥n 20GER abde Sabt 4 Qﬁfae.[‘i\fadce(ytitc'&‘ilﬁaﬁé'ééﬁ{é'ﬁ?e gJad.lac

pharmaceutical conposition for the prevention or treatnent o sease
associsat eghwtébf . hypergl ycema. 10 11. A use of a

gl ucopyr anosyl oxybenzyl benzene derivative or a pharmaceutically acceptable
salt thereof as clainmed in claim 10 wherein a di sease associated with
hypergl ycem a is diabetes or diabetic conplications. 15 12. A use of a

gl ucopyr adosyl axyprarysbenzbrsl desnpedivEomwras alpiMdmRGeUd1eal B accept abl e
salt thereof as clained in claim
wherein the composition is a human SGLT2 inhibitor.

10 5. A pharmaceutical composition as claimed in claim 4
whereln the composition is an agent for the prevention or

treatment of diabetes or diabetic complications.

6. A pharmaceutical composition as claimed in claim 4
15 wherein the composition is an agent for the prevention or

treatment of obesity.

7. A method for the prevention or treatment of a disease
associated with hyperglycemia, which comprises administering
20 a glucopyranosyloxybenzylbenzene derivative as claimed in

claim 1 or 2, or a pharmaceutically acceptable salt thereof.
8. A method for the prevention or treatment as claimed in
claim 7 wherein a disease associated with hyperglycemia is

25 diabetes or diabetic complications.

9. A method for the prevention or treatment as claimed in



10 wherein a di sease associated wth hyperglycema is obesity. 13. A
benzyl phenol derivative represented by the general 20 formula: OH wherein
R1' represents a hydrogen atomor a prgtected hydroxy(lower alkyl) group;
and R12 represents a |lower alkyl group, a |lower al koxy group, a |ower

al kylthio group, a 25 protected hydroxy(l ower al kyl) group, a protected
hydr oxy 52 (| ower al koxy) group, a protected hydroxy(lower al kylthio)
group, a |lower al koxy-substituted (lower alkyl) group, a |ower

al koxy- subshi U egneL@UAT adkit@XXE - 0LOURC L Ba! PNES BYKOXYTySHRN tlhyf egroup

(1 ower al kylthio) group; e proviso t
an ethyl gpgdpyyan i sopropyl group, a tert-butyl group or a methoxy group
when R11 is a hydrogen atom or a salt thereof.

10. A use of a glucopyranosyloxybenzylbenzene derivative as
5) claimed in claim 1 or 2, or a pharmaceutically acceptable salt

thereof for the manufacture of a pharmaceutical composition for

the prevention or treatment of a disease associated with

hyperglycemia.

10 11. A use of a glucopyranosyloxybenzylbenzene derivative or
a pharmaceutically acceptable salt thereof as claimed in claim
10 wherein a disease associated with hyperglycemia is diabetes

or diabetic complications.
15 12. A use of a glucopyranosyloxybenzylbenzene derivative or
a pharmaceutically acceptable salt thereof as claimed in claim

10 wherein a disease associated with hyperglycemia is obesity.

13. A benzylphenol derivative represented by the general

ool

wherein R”‘represents a hydrogen atom or a protected

20 formula:

hydroxy(lower alkyl) group; and R? represents a lower alkyl
group, a lower alkoxy group, a lower alkylthio group, a

25 protected hydroxy(lower alkyl) group, a protected hydroxy-



52

(lower alkoxy) group, a protected hydroxy(lower alkylthio)
group, a lower alkoxy-substituted (lower alkyl) group, a lower
alkoxy-substituted (lower alkoxy) group or a lower alkoxy-
substituted (lower alkylthio) group; with the proviso that R'?
is not a methyl group, an ethyl group, an isopropyl group, a

- tert-butyl group or a methoxy group when R is a hydrogen atom,

or a salt thereof.



