1 DESCRI PTION O 8 SEP 2004 GLUCOPYRANOSYLOXYBENZYLBENZENE DERI VATI VES,
MEDI Cl NAL  COVPCSI TI ONS CONTAI NI NG THE SAME AND | NTERVEDI ATES FOR (TTBHEEPS2004

PREPARATI ON OF THE DERI VATI VES Technichl Field The present invention

rel ates to gl ucopyranosyl oxy- benzyl benzene derivatives and
pharmaceutically acceptable 10 salts thereof which are useful as

nmedi canent s, pharmaceutical conpositions conprising the sane and

i nternmedi ates thereof. Background Art Diabetes is one of |ifestyle-related
di seases with the 15 background RESCREHGEONT eating habit and | ack of
exercise. Hence, diet and exercise therapies are perforned in patients

W th diabetes. Furthernore, when its sufficient control and continuous

per f or ma i f 1l ' ' t aneousl y performned.
Now, b ﬁﬁw%%@%#%m@%@ﬁ%ﬁ @4@#@%@@%% i

resi st anc@MRRL TS RN THER SANER NG N BRI FGR MEguani des
and s8l f GIRERARAEION HFy B DERHATIVESIlver se ef fects such as lactic

aci dosis and hypoglysem a, respectively. In a case of using agents for
reducing insulin resistance, adverse effects such as edema ?5 occasionally

are obsemusd A0 ig1d1sg al so concerned for advanci ng obesity. Therefore
in order to solve these problens, it has been desired to devel op

anti di abetic agefd HNAMMY HVISH i SECRNHSEE o YR % y1oxy-
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 Dbackground 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
26 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 blgﬁg¥P 2004
gl ucose | evel by preventing excess gl &cose reabsorption at the Ki (ﬂ.
Clin. Invest., Vol.79, 5 pp.1510 -1515 (1987)). In addition, it is
reported that SG.T2 (Na* /glucose cotransporter 2) is present in the Sl
segnent of the kidney's proximal tubule and participates mainly in
reabsorption of glucose filtrated through glonmerular (J. Cin. Invest.,

Vol .93, pp. 397 Indéceh®94rprsAceervdioghenti B Bili RgpdOaat NENEH. SELT2
activity prevents reabsorption of excess glucose at the kidney,

subseqyenagpnmsonaﬁeﬁeenc@&bb&gselﬁgsSwﬂh@ﬁOPQombh@UGBihH?yuéiﬁéosénd
normal i zes bl ood glucose level. Therefore, fast devel opnment~ of

ant i di abetkeragenhsanahlcWehayBood@ JRicHYe IV R Yrackhihy bRchygan
SA. T2 and have a new 15 nechani sm has been desiréd. Furtherinore, Since

such agengSucpeenbesbibepEx6h et @heOki@XE9SET Ologse rheush tHs: !“ﬁ%[‘e and
consequently the glucose accunmul ation in the body is decreased, they are

al so eéxpeppells10-h816e a1p82yRNt MY aelfiedbnoni ebesitepord@dDitaak 05t B2 0f the
I nvention The present inventors have studied earnestly to find conpounds

havi ng an({Nahi gliesye asdindrispdritdimBNiSGiFese® fn RSt sebhedBSof OUNd
t hat gl ucopyranosyl oxybenzyl benzene derivatives represented by the
fol | owi ngtyenkidhefosnpraxfinl3bubhde andepaetienpatedihainry astivity in
human SA.T2 as nentioned bel ow, thereby form ng the basis of the present
i nvent i onre@bSoRp BEEN 280 §1ike sprEskinta t e ¢hrbaghi §1 e puiInad (g . tdeid ol | owi ng
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 hg Eﬁ%ﬁh
and exert a 5 hypoglycem c effect by exXcreting excess glucose int SEf i

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:
(1) wherein R Tbpresesestaihydnagen akomoobraviyar x( kgy\@g,w_%gyl) group;
and R2 represents a |l ower al kyl group, a |ower al koxy 15 group,~a | ower

al kyl t hi o94voopyranbggioxybeawgtibahkyhy @eeipatidelydngxy(l ower al koxy)
group, a hydroxy(lower alkylthio) group, a |ower alkoxy-substituted

(I over alRysymgceupicalllgnacceptkbxy- subski tHERdof! OWBE ! KRXY) 29" OUP OF a
| ower a | koxy- substituted (I ower alkylthio) group, or a pharnmaceutically O
accept abl tnsdbitohgraotivihe phneRembni SEEMLI A 8L At 854t Ox& PP2r Maceuti cal
conposition conprising as the active ingredient a gl uco-

pyr an8sy|kivybelygeheazentederby abiore 1oy @SR givbie %HOEE %?ﬂ? al
formula (1) or a pharmaceutically acceptable salt -4 0 B SE 30 4 er eof .
The presefirougerpreventingeshé oreab®dhpeider of heudh GYBMIQD HF {gat ment
of a disease associated with hyperglycem a, which conprises adm nistering
a gluco 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:

ey ) ~2
] \ ]
w
0.0
HO (1)
HO™ ‘OH
OH

wherein R? represents a hydrogen atom or a hydroxy(lower alkyl)
group; and RZ represents a lower alkyl group, a lower alkoxy
L5 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
0 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 pPharmaceutically acceptable salt



5 pyranosyl oxybenzyl benzene derivative represented by the above general
formula (1) or a pharmaceutically acceptable salt thereof. The presepp 20k
invention relates to a use of a gluco-4pyranosyl oxybenzyl benzene deri'vative
represented by the above 10 general fornmula (1) or a pharnaceutically
acceptabl e salt thereof for the manufacture of a pharmaceutical conposition
for the prevention or treatnent of a disease associated with
hyper gl ycem a. The present invention also relates to a benzyl phenol 15
derivati veheegpesent ed by the general fornula: R11 OH R12 wherein Rl
represents a hydrogen atomor a protected hydroxy(lower alkyl) group; and
R12 represents Bheé qyeesetkyinveniolgn xelaves b koxye il Eomr dwver

al kylthio group, a 20 protected hydroxy(l ower alkyl) group, a protected
hydr oxy- gieeentihbdikooy)toeaupenit @f oi ettt oehdwy dioxydd ovel wtkeyl t hi o)  group,
a |lower al koxy- substituted (I ower al kyl) group, a | ower

al koxy- suixpe gl woeniianerh itk cognpit ey adminioverimd kDxgrusgbst it ut ed
(lower alkylthio) group; with the proviso that R22 5 is not a nethyl group,

an et byl pmymamsyhoxsogmoplibetraup dexiva® i§eSEEp2OHdn t €d bybthylawywvp or a
met hoxy group when R' is a hydrogen atom or a salt thereof. In the

present igensEndbnfoxmels ef ¥l "diovee rpled hd cegrtoige] 1ynesdte pit #Hlen i )it chai ned

or branched al kyl group having 1 to
thereof.

The present invention relates to a use of a gluco-
pyranosyloxybenzylbenzene derivative represented by the above
10 general fermula (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

16 derivative represented by the general formula:

11 12
’ H (1
OH

wherein R“‘represents a hydrcgen atem or a protected
hydroxy(lower alkyl) group; and R1? 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 r*?

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



5 6 carbon atons such as a nethyl group, an ethyl group, a propyl group

an i sopropyl group, a butyl group, an isobutyl group, a sec- butyﬂﬂ@EBdWﬂ
a tert-butyl group, a pentyl group, arP isopentyl group, a neopentyl

group, a tert-pentyl group, a hexyl group or the like; the term"I| ower

al koxy group” nmeans a 10 straight-chai ned or branched al koxy group having 1
to 6 carbon atonms such as a nethoxy group, an ethoxy group, a propoxy
group; an isopropoxy group, a butoxy group, an isobutoxy group, a

sec- but oxyemgr-dupt y 1 giretut- dnitaomg t jo By mraumpehtyl R yi grobpdragen isapent yl oxy
group, a neopentyloxy group, a tert-pentyloxy 15 group, a hexyl oxy group or
the |ike;orarad daiex t8reamedfower al kyl thi o group’ neans astrai ght -chai ned or
branched al kylthio group having 1 to 6 carbon atons such as a nethylthio

group, an et hyirn the gresentaipwvepylbhi otlye otgrm ahl owapraliyyt hrougp™oup, a
butyl thio group, an isobutylthio group, a sec-butylthio group, Z0 a

tert - but yednso agrsaiai ghtpehikyinked orgboapchad allopEnjiyddpioaviigup,toa
neopentylthio group, a tert-pentylthio group, a hexylthio group or the

| i ke.5The terkohhytiownsysydioasra aldiiyl ggoopp”anmethy lagsbngi, ghipropgilned or
branched hydroxyal kyl group having | to 6 carbon atons such as a

hydr oxy netdowdp .graoup,s opropyl- bydopxyat bytyhraumyp a dn hiysbioxdyset lyrdougr,oup, a
3- hydroxy- propyl group, a 2 -hydroxypropyl group, a 1 -hydroxypropyl

group, & ZduordnoRyl- |grmirhy leettiprit ~grodiyd, garotiphy ér eepliytly Igrgrpupana 6 0 8
SEP 2004 3- hydroxybutyl group; a 2 -hydroxybutyl group, a 1- hydroxybutyl

group, aiBdpefitasdypgeaupl agherpen Y U gipdpexgy pent ybegtplgranp .32 ediydxypent yl
group, a 2-hydroxypentyl group, a 1 hydroxypentyl group, a 6-hydroxyhexyl
group, a 9FoMRrIxHeyiike; the term "lower alkoxy group” means a

10 straight-chained or 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 penfyloxy group, an
isopentyloxy group, a neopentyloxy group, a tlert-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 texrm "hydroxy (lower alkyl)
group” means a straight-chained oﬁ: 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 l-hydroxypropyl group,

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



5 group, a 4-hydroxyhexyl group, a 3-hydroxyhexyl group, a 2- hydroxyhexyl
group, a 1-hydroxyhexyl group or the |like;'theterm "hydroxy (Iogngsz‘
al kyl oxy) group" neans a strai ght-chai Red or branched hydroxyal koxy group
having 1 to 6 carbon atons such as a 2-hydroxyethoxy group, a

3- hydr oxypropoxy group, a 2 10 hydroxypropoxy group, a

2- hydroxy- 1- met hyl et hoxy group, a 4-hydroxybutoxy group, a 3-hydroxybutoxy
group, a 2- hydroxybutoxy group, a 5-hydroxypentyloxy group, a 4-

hydr oxypedt §ydrgxgbotipl gr@ihydrlohyssreesibety lggoomp . & 2-hydroexypetyl/| oxy
group, a 6-hydroxyhexyl oxy group, a 5- 15 hydroxyhexyl oxy group, a

4- hydr oxytresyp oxg Broygrozygenhydlir grghpxyé okyhygid vogypen Ry hygrawgy hexyl oxy
group or the like; and the term "hydroxy (Il ower alkylthio) group” nmeans a
st rai ght - 2hlay deoxppebtphcgeduphyar axirad kg yie ot gt ogmpotpyviagld to 6 carbon
atons such as a hydroxynethylthio group, a 2 20 hydroxyethylthio group, a
1- hydr oxyey@yozypengydugroup 32 bybydxypybeyyl bmugp,oaps -aydroxyhexyl
2- hydr oxypropylthio group, a (- hydroxypropylthio group, a 2 -hydroxy- 1
- et hyl et wdihi oa g4 epdromydekylir orgbpt v t hi ny dratyh exy B- ycupxydu2y1 t hi o
group, a 2-hydroxybutylthio group, a 1-hydroxybutylthio group, a 5 25
hydr oxy peny §t ¢Xyloeyy bgyroup ,4a Ay dydxrppybexlyl gmoupy onpgheal 8ke; the term
hydr oxypentyl t hi o group, a 2- hydroxypentylthio group, a 1-
hydr oxypehhydxeky (rower @ lBhiaok groud ™t meangr suptraighy-ghaiss® @004
hydr oxyhexyl thi o group, a 4-hydroxyhexylthio group, a 3- hydroxyhexylthio
group, a PragehesyReeuoxyabkexdgrsoup haviynd dx RekyFaEPBNgR BOPS oYudhe || ke.
The term "l ower al koxy-substituted (I ower al kyl) group neans the above

as a 2-hydroxyethoxy group, a 3-hydroxypropoxy group, a 2-

10 hydroxypropeoxy group, & 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 é6-hydroxyhexyloxy group, a 5-

15 hydroxyhexyloxy group, a 4-hydroxyhexyloxy group, a 3-
hydroxyhexyloxy group, a 2-hydroxyvhexyloxy 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-

25 hydroxypentylthio group, a 4-hydroxypentylthio group, a 3-

hydroxypentylthio group, a Z-hydroxypentylthio group, a 1-

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



5 hydroxy(l ower al kyl) group O al kyl ated by the above | ower al kyl grou ;
the term "l ower al koxy-substituted (Ioper al koxy) group nmeans the dfde 2004
hydr oxy(| ower al kyl oxy) group O al kyl ated by the above |ower al kyl group;
and the term 'l ower al koxy- substituted (lower alkylthio) group neans the
above 10 hydroxy(lower alkylthio) group O alkylated by the above | ower

al kyl group. TJ;e term"JiydroxX -protective group p neans a hydr~3xy
protective group used in general organic reactions, such as a benzyl

group, a DHBERSXVEREVAFRiGr §8ELPandadehyfirgrphpxyithhe gTgupike. 3tn t he
substituent Rl, a hydrogen atom and a hydroxyal kyl group having 1 to 3
carbon at B¥ETarEhaxEiEhan 6r0LR.t Re2shpdrprybaryRehia pommp.adkyt group, a
| ower alkoxg group and a hydroxy( lower alkyl) group are preferable, and an
al kyl grofigdropyhasyag§hior grevpapbotihat bike - anlhe kbsam grbewethaving 1 to 3
carbon atons and a hydroxyal kyl group having 1 to 3 carbon atons are nore
preferablélkFBV'ékhﬁﬁiéptﬁﬁe(iéwﬂﬁuﬁ&§Ylépﬁ§9@nt@ﬂaby the above general

formula (1) of the present invention can be prepared 25 using a
benzylphehBdroggf lovervalkebl e5enp &t alnlint afehertdle abeweallower alkflt he

present invention according to the follomﬁn% procedure: 8 Process 1 O
H3CAO O Xg{po;dugtheyB“logpx'alkoxy—substi uted (lower alkoxy) group

means the above hydroxy(lower alkyloxy) group O-alkylated 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 like.

In the substituent R, a hydrocgen 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

25 using a benzylphenol derivative represented by the general
formula (I1I) of the present invention according to the following

procedure:



(f1'])0 Process 2 Alkaline hydrolysis H3C HO R11 Hu ('"OH OH (1)

SEP 2004 wherein Rl' represents a hydrogen atom or a protected ﬂﬂSEPZWk
hydr oxy(l ower al kyl) group; R12 represented a | ower al kyl group, a |ower
al koxy group, a lower alkylthio group, a protected 5 hydroxy(lower alkyl)
group, a protected hydroxy(l ower al koxy) group, a protected hydroxy(| ower
al kyl thi o) group, an lower al koxy-substituted (lower alkyl) group, a |ower
al koxy- substituted (lower al koxy) group or a |ower al koxy- substituted
(lower al kylthio) group; X represents a |eaving group such as LO a

trichl oroacet oi m doyl oxy group, padteggat OXy group, a bromne atomor a
fluorine atom and R and R2 hawe the sane neanings as defined above.
Process 1 A glucoside representédd hg above general fornula (1V) 15 can
be prepared by subjecting a béfizyf pifenpl ﬁerlvatlve represented by the

above general formula (Il) or a saft f to gducasi datj of? using a
gl ycosyl donor represented by the; CQ\HBC”\SEP 2004 O O
H12
am?® HsCJL 0.0 o,
or a salt > 'o’&o

M an | o)\CHgYCHa
0

(1V}

R’ R?
Process 2
HO 0.0
Alkaline -
hydrolysis HO' “OH '0))

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
0 a trichlorocacetoimidoyloxy group, an acetoxy group, a bromine
atom or a fluorine atom; and R' and R? have the same meanings
as defined above.
Process 1
A glucoside represented by the above general formula (IV)
l5 can be prepared by subjecting a benzylphenol derivative
represented by the above general formula (I1) or a salt thereof

to glucosidation using a glycosyl-donor represented by the



above general formula (I11) such as 2,3,4,6-tetra-Oa cetyl -

1-O-trichl oroacet oi m doyl - @ D gl ucopyranose, 1,2, 3,4, 6- 08 SEP 2004
pent a- O acetyl - 13- D- gl ucopyranose, 2,93,4,6-tetra-O acetyl-a

- D-gl ucopyranosyl brom de and 2, 3,4, 6 tetra-0-acetyl-13-D-5

gl ucopyranosyl fluoride in the presence of an activating reagent such as
boron trifluoride diethyl ether conplex, silver trifluoronethanesulfonate,
tin(lIV) chloride or trinmethyl- silyl trifluoronmethanesul fonate in an inert
sol vent . aR®Vieh@engdadefioriueld (dilchl rustetdrare 3 . 4.8 -tisrga-dtaantinl-ile, 10
nitronethane , ethyl acetate, diethyl ether, chloroform a m xed solvent

t her eof an@-tird dhilayr age toeinddaysitr &t BdglThepyeanbsen 1t 2ppenature is
usually from-30t t to ref lux tenperature, and the reaction tine is

usual | y peomat®@-migeids 8 eDtgdagopyarppag, Dasetl, bntattsed- statylng
material, solvent and reaction .5 tenperature. Process 2 A conpound (1) of
t he presept gilmeopyimancarl ke gidsarced 2h\8 ,3uls-¢ettinag Oa agledgdsi BleD -
represented by the above general formula (1V) to alkaline hydrolysis to
renove t BAucepFr@nesyd FraraadGey dngrtdep Presencie ofolape pctivad ingat er

met hanol, ethanol, tetrahydrofuran , a m xed solvent thereof and the |ike
can be i FEP@gendt BACh AfPas0n|izdifilverigecti athyl sddiconsonplexi ¢d,lvesodi um
met hoxi de, ,sqdi um et hoxi de _or the |ike can be used. The treatnent

t enper at GFdflsoromgihrresyhfonas e eft Y Ve fhepEiLdee o5 taxdmethy 1-r eat ment
time is us aII¥: from30 mnputes to 6 hours, varying based on a used
starti ngsﬁiﬁ’&ri IE PEsthangspLEQPAtat 10t @Rpbr e tire 1 RRh- t Asattént can

be Carryggl%%%tb%éggJ”gyéﬁig%d%e h%%@,zgg uene, acetonitrile,

!0 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

5 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-

0 protective groups. As the solvent used, water, methanol,
ethanol, tetrahydrofuran, a mixed solvent thereof and the like
can be illustrated, and as alkaline materials, sodiumhydroxide,
sodium methoxide, sodium ethoxide or the like can be used. The
treatmenttemperatureisusuallyfromOT:to:nfluxtemperature.

o 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



changi ng or addi ng an other procedure in the usual way depending on a used
hydr oxy- protective group. For exanple, the conpounds represented ba Sag
above general formula (11) of the pré@ent i nvention and salts the % 2
whi ch are used as starting materials in the aforenenti oned production
process can be prepared according to the following procedure: R12 Processa
M O Catalytic hydrogenation (QOccasionally renmoving or introducing the
protective group) (subsequently reduction and introduction of a
pr ot ect i V& GfiHipd oRhaRtag 68 athener ocalikaryraitbenysual yeyupgp@utidensat i on
OH (Vi) | Process

on a used hydroxy-protective group.

For example, the compounds represented by the above
general formula (II) of the present invention and salts thereof
5 which are used as starting materials in the aforementioned

production process can be prepared according to the following

procedure:
Hd
B2
=2
L, oy
™M
(V) VD)
rocesg 2 [ Condensation
+ Process B F° R
2 el O
O
Oxigdation using L 0
M,o OH a Dess-Martin
wID reagent (V111D
Removing the
Process C >
Catalytic Process D protective
hydrogenation group
(Occas;onally Reduction
Temoving or { subsequentl
introducing : Y
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

H11 R12
I or a salt

" an



Oxi dation using a Dess-Martin reagent Process D MO Process C R12 or a
salt 0 Ail Renoving the protective group Reduction (subsequent mesfp 2004
reduction and introduction of a protedtive group when R4 is a |
al koxycarbonyl group) 11 0 8 SEP 2004 wherein Mrepresents a hydrogen atom
or a hydroxy-protective group; R4 represents a hydrogen atom a protected
hydr oxy(l ower al kyl) group or a | ower al koxycarbonyl group; one of Y and Z
is MgBr, Mg, Mgl or a lithiumatom while the other is a formyl 5 group;
and Rl1 awbeR&2nhdveephessane avgrimgernstdef ored BPorexy-pProcessive
group; r? represents a hydrogen atom, a protected hydroxy{lower
alkyl) group or a lower alkoxycarbonyl group; one of Y and 2
is MgBr, MgCl, MgI 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 (V1I}, 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 aused 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 aDess-Martin
reagent in an inert solvent. As the sclvent used, dichloro-
25 methane, chloroform, acetonitrile, a mixed solvent thereof and

the like can be illustrated. The reaction temperature is

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



A conpound represented by the above general formula (VII) can be prepared
by condensi ng a benzal dehyde derivative represented by the above g}mgﬁrpagm['
formula (V) with a Gignard 10 reagentl2r a |ithiumreagent represented by
t he above general formula (VI), or by condensing a Gignard reagent or a
lithium reagent represented by the above general fornula (V) with a

benzal dehyde derivative represented by the above general fornula (VI) in
an inert solvent. As the solvent used, 15 tetrahydrofuran, diethyl ether, a
m xed solvemsuidyedbfomnidhobe td ikiayxavalrginkl hsdedionda vEed seacting
tenperature is usually from-78Cto ref |lux tenperature, and the reaction
time is mstediyl f romidénin and esedotlonayemyerytige based on a used starting
material, solvent and reaction tenperature. 20 Process B A conpound

repr esent®xbdwss e above general fornmula (VII1) can be prepared by

subj ecting a conpound represented by the above general forrmula (VII) to

oxi dati on usi ngd zobpeanibrépresenagérty itheaabonerdersaalefiormAs at heT ol vent
used, dichloro 25 nmethane, chloroform acetonitrile, a m xed sol vent

t her edf arah biehprép&eed y bemolingtttat pdotébeiveanidunMt €hpes@hipdend S
usually fromOr- to ref lux tenperature, and the reaction tine 12 9 8 SEP
2004 i s uxmmtésentaiby tioeabovel gelagral &oymagd ab@SENT PN (4 Jusetdet sarig ng
material, solvent and reaction tenperature. Process C A conpound

repr esenti8ee byesinkt abpveonenen@ | with methyl dhloofamdes pirepaied by
renoving the protective group Mof a conpound represented by the above
gener al fprgsence 0¥4 base suph apiddiedhydamine, 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 tempefature is usually from 0 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 1like 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



the resulting compound with nethyl chloroformate in the presence of a base
such as triethylamne, diisopropylethylamnne or 08 SEP 200t

N, N- di met hyl ami nopyridine in an inertl3dsolvent, and (2) 10 subjecting the
resulting carbonate derivative to reduction using a reduci ng agent such as
sodi um borobydride. As the solvent used in the reaction (1).
tetrahydrofuran, dichloronethane, acetonitrile , ethyl acetate, diethyl
ether, a mxed solvent thereof and the like can be illustrated. The 15
reacti on treepesatives ti and gualtier tingnt h©hytde ovpf gt aup tienplee atswad, wagnd t he
reaction tine is usually from30 mnutes to 1 day, varying based on a used
starting Amttdrd afgleahtvensedninrezet readuct boperat eitleyl Asthhdwe, sol vent used
in the reaction (2), a mxed solvent with tetrahydrofuran and water, and
the |ike tetirdley@ofhtant ratmeike d o veadtt ithieteerfpandt the Lskestah|tefrom

QO to ref lux tenperature, and the reaction tine is usually rom 1 hour

to 1 day,iMars/tirgrddsedt re@adiédnstanpepgtieei sabsugnlyetom afl ¥gaction
tenperature. In case that R4 is a | ower al koxycarbonyl group, the
conpoandsrefedhre semimprdfurde abbwhe 2eageriomaltifner el asGhl)yof rémelpr esent
I nvention can be derived by subjecting the group to reduction into a

hydr oxymstimpites dup 1 Eng vanydage bagedgent asusadastait i g mzat s alm
hydride in an 13 a s SEP 2004 inert solvent and protecting the hydroxy
group i n a@antandwagactign tiempeaiatewte .us@Hei gonpminddepresantdiaihy|
ether, tetrahydrofuran, a m xed solvent thereof and the |ike can be

i || ust r attdre abever ggperesd ferpelatiile p§ thedresentoingentdod cah baix
tenperature, and the reaction time is usually from10 mnutes to 1 day,
varyi ng eI Rinses seaftihegerdt @9¢aRs & sodium salt or a potassium

10 salt in the usual way.
Process D
A compound represented by the above general formula (II)
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



solvent and reaction tenperature. The conpound represented by the above
general formula (11) of the present invention can be converted inf&SEP 2kt
t hereof such as a sodiumsalt or a potldssium 10 salt in the usual way.
Process D A conpound represented by the above general fornula (11) of the
present invention can be prepared by subjecting a conpound represented by
t he above general formula (VII) to 15 catal ytic hydrogenation using a

pal | adi um cat al yst such as pall adi um carbon powder in the presence or
absence diemiveihly sukfieatihydthehdorie teideduction nemto sol vent, and
renoving or introducing a protective group in the usual way as occasion
demands. Ardxyeetiveht gusep usnindier ceddGilying dygembgenet | @, 1 26h e hanol |
et hanol, tetrahydrof uran, ethyl acetate, acetic acid, isopropanol, a

m xed solalsmindmehydrisgiedinten ihket caivent ahBystsdeding haeriegdidon
tenperature is usually fromroom tenperature to ref |ux tenperature, and
t he reactgmmp iimethe ussaalwyy f r &m 8Bensoltrest tusdd daythearedugtb@sed on a
used starting ?5 material, solvent and reaction tenperature. In case that
R i8 adisvgrylakkbeycatdbrghydraip;arn ha ciombdsodyeneptiesessd£dniythd he
above general formula (11) of the present invention can be 08 SEP 2004 14
derived bByikrilsisacbenglihetyateg.t Chedestdtdon temparahwndeoky nmetualllygr oup
using a reducigg agent such as lithium alum numhydride in an inert

sol vent &mbmpPét ent ired luket émpematurer end the rhactdoal t imey i sAssddidysol vent
used in the reduction, 5 diethyl ether, tetrahydrofuran, a m xed sol vent

t her eof &¥RPM HL Mmingtesnteel jdavistwanedg Mesed ot ipnmsehmtaating | s

usual |
y material, solvent and reaction temperature. The compound

10 represented by the above genexral 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 isoclated 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

0 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

5 (I) of the present invention include their hydrates and their

solvates with pharmaceutically acceptable solvents such as

ethanol.




fromO - to ref lux tenperature, and the reaction tine is usually from 10
mnutes to 1 day, varying based on a %ﬁed starting material, sa&mgﬂg ﬁnd
reaction tenperature. The conpound 10-‘represented by the above alll
formula (11) of the present invention can be converted into a salt thereof
such as a sodium salt or a potassiumsalt in the usual way. The conpounds
of the present invention obtained by the above production process can be
i solated and purified by 15 conventi onal separation nmeans such as
fractional redPEstCOMPACIRGSoR ePEESentes PEnthigi Ao e r vttt dsulsol vent
extraction and solid phase extraction. The gl ucopyranosyl oxybenzyl benzene
derivatidsd OfephesBrESgRbyinNenhboDcaRd A MIch A catly asfcamabdeesent
:0 invention can be converted into their pharmaceutically acceptable salts
in the uS@ltswdpermednpiaye an excrldgptsinhhbitiony |k Hekty ndwmaal ts such
as a sodiumsalt or a potassium salt. The conpounds represented by the
above ge®&ldl2 £BAnAFR eXiyengly MeefidsaftagenehtfiosnthacPreeer Hidn OFydr at es
and their solvates with pharmaceutically acceptable solvents such as
et hanl . tosadmendEpf28Habahes ¢ chhmtiC CcopPddciitd@nsy phesaby\er d&ger al
formula _(I) of the present invention and pharmaceutically acceptable
sal ts thérdddt hEPE expmBd & LB hE fRi bPYbry agsevi s ipRiRLkaRY eSEeFE and are
extrenely useful as agents fo% Lg§ prevention or 5 treatnent of diabetes,

y

di abet i ¢ °CoPPPRA TN 2cEBYi © CREPOUPEE o ShecREABFRE Inyemtd ool | owi ng

assay fogaﬁ{pgﬁ:{qlg;)t?orﬁ/otggtecfnhi rktr})%anac%%g%ya%tni \f)iutrrydn tSr(];?.T%qnpounds of the
present I

When the pharmaceutical compositions of the present

10 invention are employed in the practical treatment, wvarious
dosage forms are used depending on their uses. As examples of
the dosage forms, powders, granules, fine granulies, 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

26 of a compound represented by the above general formula (I) or

a pharmaceuticélly acceﬁtablé salt thereof of the present

invention as the active ingredient is appropriately decided




exerted a potent inhibitory activity in human SG.T2. Wen the

phar maceuti cal conpositions of the present 10 invention are enpl&ﬁéﬁPimUL
the practical treatnent, various dosage forns are used depending on their
uses. As exanples of the dosage forns, powders, granules, fine granules,
dry sirups, tablets, capsules, injections, solutions, ointnents,
suppositories, poultices and the like are illustrated, which 15 are orally
or parenterally adm nistered. These pharnmaceutical conpositions can be
prepar ed BGPERERI Py Mit R96r B¢Xdi PREVneLoRt Ak Slegtse af SppPEYRS at e
phar maceutical additive such as excipients, disintegrators, binders,

| ubri cant@Pddtreabrent (of reacdh patdiedil civhicd isoapripzépetedy whbihirni ng
agents, emulsifiers, dispersing agents, stabilizing agents, dissolving

ai ds and ¥he 73nae ofndromef nhité In§C0RE ReXtdfePrR adebt darman dint hhe
conventional manner. \Wen the pharmaceutical conpositions of the present

i nvent i orcafe AnpréyeddPiniher p ber iansd aPPE&i‘H@gg?lfl’r@-%'aéée DENGR a
conpound represented by the above general formula (1) or a pharmaceutically
accepPabl &f sEremt fe? bofo oi0GHE Bt R &uldnbagaphanakheveasagedi ent
I's appropriately decided 16 0 8 SEP 2904 dependi ng on the age, sex, _ body
wei ght - arRP R EEA bf ASYHL SHEA boRI (3h TR B Yo ROREpEATCRE, AHRHESA | <
approxinatelg within the £ nge of from O. to,1h000gg per dag $er adul t
human i n thEC s & %PeBEER Gt PEFatPBPhAEIPrEEPRELTY I WRHF HY t he
range 5 of fromO. 01 to 300ng per day per adult -human in the case of
parenteral admnistration, and the daily dose can be divided into one to

several qosep RShe I8Yr2BIrAFINY' SLE" B SEALEREELY-
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-Benzyloxypropyllbromobenzene
A suspension of sodium hydride (60%, 0.97g), 3-(4-
bromophenyl)-l-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 agueous ammonium
chloride scolution (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




Best Mbde for Carrying Qut the Invention 10 The present inven"N."io n is
further illustrated in nore detail by way of the foll ow ng Referen
Exanpl es, Exanples and Test Exaniple§7 However, thLe present inveﬁﬁﬂgﬁ 2004
iIs not. "LiM-ited thereto. 15 Reference Exanple 1 4 - (3
-Benz.y_loxYprgVWyl ) bronobenz,=je A suspension of sodium hydride (60%
0.979), 3-(4- bronophenyl)-i-propanol (1.0g) and benzyl bromde (0.69nl)
in benzene (24m.) was stirred for 7 hours under reflux. After 20 cooling
to anbi entlté@perature, a saturated aqueous amoni um chloride sol ution
(50m.) d with water (40nL and brine (40nmL.) , and dried over anhydrous
sodi um sulH-aiMR (URCkOl vermpmas 25 renoved under reduced pressure, and the
residue was purified by colum'chromatography on silica gel (eluent:
hexane/ et hyB5-2ace® af 2H = 2D/ 13. 6@ 3i Vo (RH.3MenByMdxyBHopyl ) Brondldehzene 17
0 8 SEP 2004 (1.4g). 'H-NWR (CDC13 ) 6 ppm 1.85-2.00 (2H, m, 2.60-2.75
(2H, m, 8:37 (28, $).3%26002Mz}0 (2H50M|2H7-89;774B0(7H1OM{2H, m),
7.20-7.45 (7H, m 5 Reference Exanple 2 Mt hyl

4- (4- ét hyl benzvl) - 3- hydr oxy-benzoat To a solution of 1-brono-4-e

t hyl benzene (0.4lnm) in tetrahydrofuran(15nm.) was added 1.45np /L

tert - but yRéefernénpe ERamppenane solution (2.3nl) under an argon at nosphere
at -78C . After the mxture was stirred at -78t for 10 mnutes , a

sol ution = l4- —J- N2

To a solution of l-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 -78C for 10 minutes , asolution
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 chleoride 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
under reduced pressure. The residue was purified by column
20 chromatography on silica gel (eluent: hexane/ethyl acetate =
3/1) to give a diphenylmethancl 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



of nethyl 4-fornyl-3-hydroxybenzoate (0.18g) in tetrahydro- furan 5nLB
was added to the reaction mxture. After the nixture was stirred ub8ieEP 2004
i ce-cooling for 45 mnutes, a 15 sat ur &f ed aqueous ammoni um chl ori de
solution and water were added to the reaction m xture, and the m xture was
extracted wth ethyl acetate. The extract was washed with water and dried
over anhydrous magnesi um sul fate, and the sol vent was renoved under
reduced pressure. The residue was purified by colum 20 chromatography on
sili ca gePreeruast-; FoRakresédng| vagarurif ted Jyyl calangi whramditplgenphyet hanol
conpound (0.27g). The obtained diphenyl nethanol conpound (0.27g) was

di ssol vedoPnsidirangel (Buentandezenedethatledcefateckl arild &oi gige. 08nl)
and 10% pall adi um carbon powder (54ng) were added to the solution. 25

Af ter theMgithvdr 4 -kds edhiydibes zyddes -Ryldyergyen zaakes fle26gat  r oom
tenperature for 18 hours, the catalyst was renoved by filtration, and the
filtrate w&sNMEnbéhtlﬁleé ppoier reduced 18 0 8 SEP 2004 pressure. The
residue was purified by colum chronmatography on silica gel (eluent:
hexane] et RyR2ac#i atte 3=3/ 2] ¢ Zyibe (2Hetthyf=7.6Hz), 3.89 (3H, s), 4.00

4- (4- et hyl benzyl) - 3- hydr oxybenzoate (0.20g). 1HNWR (CDC13) 6 ppm 5 1.22
(3H, t, J£#H.6Hk) 5.012( 88, (IH, 7q053272BHAH, m) 3. BAT 8#H. 3, J=2.6B2)(2H, s),
5.01 (1H, z%, 7.05-7.25 (5H m, 7.47 (1H d, J=1 .6Hz), 7.56 (1H, dd,
J=1.6, 7.8r2P (RBtePBncd=Bx&npl’e 88210 Met hyl

3- hydr oxy- 4- (4- prr Qoxybenzyl ) benzoate To a solution of 1-allyl oxy-4-

br omobenzene (3.1g) in tetrahydrofuran (70nL) was added i.45n0i /L tert-

butyllit hhgg]erence Example 3

10

To a solution of l-allyloxy-4-bromobenzene (3.1g) in
tetrahydrofuran {(70mL) was added 1.45mol/L tert-butyllithium
n-pentane solution (11lml) under an argon atmosphere at -78TC.
After the mixture was stirred at -78C 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 with ethyl acetate. The extract was washed with water and dried
over anhydrous magnesium sulfate, and the solvent was removed
under reduced pressure. The residvue 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




n- pent ane solution (11nL) under an argon atnosphere at -789C. Afteﬁ t?f
m xture was stirred at -78t for 5 mnutes, a solution 15 of nethyl B SEF 2004
4-f ornyl - 3- hydr oxybenzoate (0.89g) in Jf%trahydro- furan (15nmL) was added
to the reaction mxture. After the mxture was stirred for 30 m nutes
under ice-cooling, a saturated aqueous amoni um chloride solution and
water were added to the reaction m xture, and the m xture was extracted 20
with ethyl acetate. The extract was washed with water and dried over
anhydr ous? HRgFRRE LM 3t Fepre  tegme neHa reo Eean e 4 wagu¥ e caadys tredsced-
pressure. The residue was purified by colum chronmatography on silica gel
(el uent : FeReneddhfillicatdos.-and/the £4 lgred eawds sleomentaatadiinderpound
(0. 99g). The obtai ned 25 di phenyl met hanol conmpound (0.99g) was di ssol ved

i n nmet hanetducednpressung - 100 are siuem wes oer Polwterby Gc@0g)n was added to
the solution. After the mxture was stirred under a hydrogen 0 B SEP 2004
19 at nospPleFenatogbaRhYenpesbiine daok (2 uenirs heplamedattiiyisacedaterenoved
by filtration, and the filtrate was concentrated under reduced pressure.
The r@si dbel hatopaivei vathylcarhwdreny ofaf dgpaphgxvbesiyithenedatel uent
hexane/ et hyl acetate 5 3/1) to give nethyl

3- hydroxy( =?ngbropoxybenzyl)benzoate (0-50g). 1H-NWR (CDC13) 6 ppm:
1.02 (3H,, t, J=7.4Hz), 1.70-1.85 (2H m, 3.80-3.95 (5H, m, 3.97 (2H

s), 4.99 HriMR)(CRCRY- @ apemaoH, m), 7.05-7.20 (3H, 10 m), 7.47 (1H, d,
3=1.5Hz) _7.56 (1H, dd, J=1.5  7.8Hz) Reference Exanple 4 Methy

hydr oxy- 4* %(é*ﬁyd’?oxﬁ'{hwvoeﬂzﬂq‘ﬂe@zsoé@- n), 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=1.5H=z), 7.56 (1H, 44, J=1.5, 7.8Hz)

Keference Example 4
- -4-[4-(2- n
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 -78TC.
After the mixture was stirredat -78C 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




To a solution of 2-(bronmophenyl)ethylalchol (1.7g) in 15 tetrahydrofuran
(100m L) was added 1.45rno I/L tert- butyllithium n-pentane soluti%m ﬁ$2@ﬂa
6mL ) under an argon atnosphere at - 80" . After the mixture was stirre

at -78t for 10 mnutes, a solution of nmethyl 4-fornyl-3-hydroxybenzoate
(0.50g) in tetra- hydrofuran (1O ) was added to the reaction m xture.
After the 20 reaction mxture was stirred for 30 m nutes under ice-cooling,
a saturated aqueous anmoni um chl oride solution and water were added to the
reaction ALPRERYIMgidhanel fomnaueddd -Sag)actasd didsdivetthyin aedhanel The
extract was washed with water and dried over anhydrous nagnesi um sul f ate,
and the séPPért RS 1P&npabladbannrrrbore oot pl 0sddg b wakheddedi tueheas
purified by columm chromatography on silica gel (eluent: hexane/ethyl
acet at e =Soipdiony gAftes thephexitretwas stixoadpamdoun 28gperiterebt ai ned
20 0 B SEP 206 di phenyl net hanol conpound (0.28g) was dissol ved i n net hanol
(5mL) . an8CTo%Ap RIS whdesr Bokydondgen @Imbepherss atidedatalylse wasl ution
After the mxture was stirred at roomtenperature for 14 hours under a
hydr ogen HERSYERePE fikeraticn yandvkke ¥ ildmatsdwby doncemttrared andetrhe
filtrate was concentrated under reduced pressure. The residue was purified
by col utmTe8HEERaPE§SEME -onThE | Teaidee yasupnrifhedaby/eohyhn acetate =
1/1) to give nethyl 3-hydroxxt4-[4-(2-h droxyet hyl ) benzyl ] - benzoate
(0.26g). tBTromatOETeEbFIoP Sdlppm el eluent i hexams:/Gihyl acerateH= t, J=6

707 (1 {737 38 Sty moepyde S bbtkainy =1 S Crbupropyethytivensyn )
benzoate (0.264g).

'H-NMR (CDC1,) O 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, dd4, J=1.6, 7.8Hz)

Reference Example 5
2-(4-Isobutylbenzyl)phenol

A Grignard reagent was prepared from 2-benzyloxy-
bromobenzene (0.20g), magnesium (0.026g), a catalytic amount
of iodine and tetrahydrofuran (imL). The obtained Grignargd
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
(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%




15 Reference Exanple 5 A Grignard reagent was prepared from 2-benzyl oxy-
br onobenzene (0.20g), nagnesium (0.026g), a catalytic anount of I ﬁgl E'gz ﬁﬁnd
tetrahydrofuran ( inL). The obtai ned &lignard 20 reagent was added otk W
sol ution of 4-isobutyl benzal dehyde (0.16g) in tetrahydrofuran (2nlL), and
the m xture was stirred at roomtenperature for 30 mnutes. The reaction
m xture was purified by colum chronmat ography on am nopropyl silica gel
(eluent: tetrahydrofuran) to give a di phenyl met hanol conmpound 25 (0.23g).
The obt ai et ad penganeoh apowdeonpouhdhesiditssel wae sicnrethanaief2al) and
concentrated hydrochloric acid (0.1m). To the solution was added a
cat al yti redipegen odtnogprdere 8t SEPoR0Ddmpet-4 gk ¢ ndearHDgh powWdere, and t he
m xture was stirred under a hydrogen atnosphere at room tenperature
over ni ghtcathky st awas$ ysemovasd rieyrofebit byt £ o | rard othe afdh thetd ivdd at e was
concentrated under reduced pressure. The residue was purified 5 by col um
chr omat ogreptsn ore séd uedegetedetedntre st .or Dhe r@aiimneaeX@nei S dd 1) to
gi ve 2-(4-isobutyl benzyl)phenol (0.10g). aH - NMR (CDC13) 6 ppm: a 0
0. 89 $6Hbxl,cghgnn cirromatiogidaphPOor 134 1iga ,gell 4G wdht d,.aikhicdkze ., 3. 97
(2H, s), 4.66 (1H, s), 6.75-6.85 (1H, n i), 6.85-6.95 (1H, m, 7.00-7.20
(6H m REhrarethesemple /1) to give 2-(4-isobutylbenzyl)phenol

{0.10g).

'H-NMR (CDC1,) 6 ppm:

0.89 (6H, @, J=6.6Hz), 1.75-1.90 (1H, m), 2.43 {2H, 4, J=7.2Hz),

10 3.27 (2H, s}, 4.66 (1H, s), 6.75-6.85 {1H, m), 6.85-6.95 (iH,

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

Reference Example 6
2-{4-Isopropoxybenzyl)phenol
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 (CDC1l,) 6 ppm:
1.31 (6H, 4, J=6.1Hz), 3.93 (2H, s}, 4.50 (1H, heptet, J=6.1Hz),
‘0 4.72 (1H, s), 6.75-6.85 (3H, m), 6.85-6.95 (1H, m), 7.05-7.20

(4H, m)

Reference Example 7
-(4-
5 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



15 The title conpound was prepared in a simlar manner to that described

I n Reference Exanple 5 using 4-isopropoxy- benzal dehyde i nstead of

4-i sobutyl benzal dehyde. 1H NVR (CDC13 32 S ppm 1.31 (6H, d, J=6 . B#&)SFP 2004
3.93 (2H, s) , 4.50 (1H, heptet, J=6 . |IHz) , ,0 4.72 (1H, s), 6.75-6.85
(3H m, 6.85-6.95 (1H, m, 7.05-7.20 (4H, m Reference Exanple 7

2- (4- Et hoxybenzvl ) phen@ A Gignard reagent was prepared from

4- et hoxybr onmo- benzene (1.5g) , magnesium (0.198), a catalytic anount of

i odi ne dfdigeardhydagéut asol@hioni washaddsdadir opnies . a Toolleiebtaf ned 22 0
8 SEP 2004 Grignard reagent solution was added dropw se a sol ution of

2- benzyl ocXybemzal dehyerzaldetygdei(i tlaf ¥ ahycetofahpdro{uddr X 15a0] , dde

m xture was stirred at roomtenperature for 30 mnutes. To the reaction

m xt ure wene mEcdeteawaat st agueons tRNPRTattre £6+ @0 Aengekyt i ofp (10n)
and water (20nL ), and the m xture was extracted with ethyl acetate
(100nl) .tHéerextthon mipstuweshed'e added wasetutra08t) agaseudrameod AGL) |
and dried over anhydrous sodium sulfate. Thereafter, the solvent was
renovéd whkoridedoled ipre$domd.) dind waasird (e omBs , pard firedmbyt Gok upas 10
chromat ography on silica gel (eluent: hexane/ethyl acetate = 5/1) to give
a di phenyxnetdahed wiciipetdhyl( dcégpteThROohL pi nathe dixplreay! wes hasgedonpound
(1.79) was dissolved in ethanol (25nL). To the solution were added
concent r at¥th waltex M nile) aadd dridedZROmL }andnd d¢ated yover aamhyirafs 10%

pal | adi um carbon, 15 and the m xture was stirred under a hydrogen

at mspher%}(ﬁi&umoﬁpﬁ.fate. 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 hydrochloric
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 agueous sodium hydrogen

20 carbonate solution (30mL) and brine (30mL). The organic layer
was dried 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}.

5 'H-NMR (CDCl,) O 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), 6.85-6.95 (1H, m), 7.05-7.20 (4H,



tenperature for 18 hours. The catal yst was renoved by filtration, Q@ 2
filtrate was concentrated under reduced pressure. To the residue wa E

et hyl acetate (100nlL), and the ni xt WP was washed with a saturated
aqueous sodi um hydrogen ?0 carbonate solution (30n) and brine (30nl)

The organic |layer was dried over anhydrous sodium sul fate, and the sol vent
was renoved under reduced pressure. The residue was purified by colum
chromat ography on silica gel (eluent: hexane/ethyl acetate = 8/ 1) to give
2- (4 et hokRybenzyl ) phenol (0.85g). 15 1H-NVR (CDCI3 ) 6 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
M n), 6.85-6.95 (1H, m, 7.05-7.20 (4H, U 8 SEP 2004 23 m Reference
Exanpl e 8 2-14-(3-Benzoyl oxypropyl)benzyll phenol 5 A Gignard reagent was
prepar ed Rebexrance- Bearplex§- propyl ) bronobenzene (3.2g), nmagnesium
(0.259), a catalytlc anDunt of |od|ne and tetrahydrofuran (10. 5nL) . To

t he obt ai pECVLeX 5 enznl Wplemolled a sol ution of 2
(nethoxynethoxy)benzaldehyde (1 Ig)lntetrahydrofuran(24nL) 10 and the

m xt ube was stikredignasdtréagent wasnupreparydd eﬂromoﬁﬁihgoetmselmi}em
tenperature, a saturated aqueous ammonium chloride solution (101) and

wat er (2omaaqpmkabrambqnz@ne hé3 . 2g¢hctmagnesianr €0 . 25q) ¢ e gat@lreiaas
extracted with ethyl ‘acetate (100nL). The extract was washed wi th water
(20nL) andmasnpafhiodioaiand tefralkydFokursn (26t SHhs - drTedhevebrtaimsdir ous

sodium sulfate, the solvent_ was renoved_under reduced pressure, and
Grignard reagent solution was added a solution of 2-

(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 (1l0OmL) 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 diphenylmethanocl compound
20 {(2.5g) was dissolved in ethanol (42mlL), a catalytic amount of
10% paliadium-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 (l1.6g). After the obtained



the residue was purified by colum chromat ography on silica gel (el gﬁgz
hexane/ et hyl acetate =5/1) to give a di phenyl net hanol conpound (2.@3). fﬂ@
obt ai ned di phenyl met hanol conpound 20 %g.Sg) was di ssol ved i n et hanol
(42mL), a catalytic anmobunt of 10% pal | adi um carbon powder was added to the
solution, and the mxture was stirred under a hydrogen atnosphere at room
tenperature for 7.5 hours. The catal yst was renoved by filtration, and the
filtrate was concentrated under reduced 25 pressure. The residue was
purified byesplpmapreherdnmoagoapidy (dnb6gi)l wes ddlsseéheentin Héxhdetethyl
acetate =5/2) to give a phenylpropanol conpound (1.6g). After the
obt ai ned Ve8h&ER 2001114 phddimetdbydapinodpypddide( 1069F%was di ssol ved in
di chl oro- nethane (29nlL) , 4--(dinmethyl am no)pyridine (0.069q),

triet hyl abhkhethylamdne) ( Antmbé sy benho vl iakdl ox(iie7 9Ol Y 9mb) evaackleddetlo t he
solution, and the m xture was stirred at roomtenperature 5 for 3 hours. To
t he react torthe spdintiner,canddde rittiravesas eirfddan joandempeeat@ionl) |,
and the organic | ayer was separated. The extract was washed with brine
(30nL)5 anflodr3 dobuxnser Tanhiérpeaction mixdwreavereandidede tdotlvenetats
removed under reduced pressure. The residue was purified by colum 10

chr omat ogf 2pAnplonand MateydBopmd)ucand thex anghotieyl ayertvisesepaldtafi.t o gi ve
an ester conmpound (2.2g). A mxture of the obtained ester conpound (2.29),
p-t ol uene®hef entcagti wasnweshedr #ish(bring) (3Rulieehdndriedsaverwas stirred
at room tenperature for 24 hours. The reaction m xture was 15 concentrated
under red@BBUApPESs§PEIUENFUHELesPROethasSOBYLNE| WEShYeroY afinunder

chromat ography on silica gel éeluenp: .
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 ]phencl (1.8g).

'H-NMR (CDCl,) 0 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

The title compound was prepared in a similar manner to




hexane/ et hyl acetate =5/1) to give 2-[4-(3-benzoyl oxy- propyl)benzyl]phenol
(1.89). 1H-NWR (CDC13) b ppm 20 2.00-2.15 (2H, nm), 2.70-2.80 (AH SFP 204
3.96(2H, s), 4.33 (2H, t, 3=6. 5Hz) 29 4.74 (1H, brs), 6.75-6.85 (1H, m,
6.85-6.95 (1H, n), 7.05-7.20 (6H, m, 7.35-7.50 (2H, m, 7.50-7.65 (1H,
m, 8.00-8.10 (2H, nm) 25 Reference Exanple 9

2-[4- (2-Benzoyl oxyet hyl ) benzyl ) phenol The title conpound was prepared in a
simlar manner to 25 08 SEP 1004 that described in Reference Exanple 8

usi ng 4- (thaemysoxibedt byl §éf enaben ZEneanpiast emlingg 4~(2-benzyloxy-
(3-benzyl oxypropyl ) brono- benzene. ITHNWR (CDC13) b ppm 5 3.04 (2H, t,
J=7. 1Hz) etlyrPBi@kHbea)zerde SingRehd tof 4= (3 -z vy U686 ropiHd, ) kmjomo -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. 6(bgrid¢nen, 7.95-8.05 (2H, m Reference Exanple 10 10 To a
suspensi on of |ithium alum numhydride (95ng) in diethyl ether (1QOm) was
added a Sel-swiRor aBCIn®t Wy lppmk- (4- et hyl benzyl) - 3-hydroxybenzoat (0. 27g)
in diethyl ether 5nlL) under ice-cooling. After the m xture was heated
under5r ef3 1k (28 .f br 45 .3iHzUt.e8, 9828, §D, 1491, (2R5% ,adu?olBz 3pdi. 66
hydroxi de solution (O 1InL) and water (0.3nL) were added successively to
the reactiiBh m)xt 6r-8546d&5 (2E- cobl iB5-A 1% (LHe m)xt UreS vwas25 Jt6iH,r ed at

roomtenperature for 5 mnutes, the reaction mxture
m), 7.35-7.50 (2H, m), 7.50-7.60 {(1lH, m), 7.95-8.05 (2H, m)

Reference Example 10
10 5- ~2-(4- 3 z 0l
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 {(0.1mL), 15% agueous sodium hydroxide
solution (0.1mL) 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 extractedwithethyl 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
25 reduced compound (0.22g) was dissoclved in tetrahydrofuran (2mL),

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

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



was poured into 0.5 nol/L hydrochloric acid, and the resulting 20 _m xture
was extracted with ethyl acetate. The extract was dried over anh rafis2004
magnesi um sul fate, and the sol vent wastérenoved under reduced pressure. The
resi due was purified by colum chromatography on silica gel (eluent:
hexane/ et hyl acetate 1/1) to give a reduced conpound (0.22g). After the
obt ai ned 25 reduced conpound (0. 22g) was dissolved in tetrahydrofuran
(2m) , vinyl acetate (2nlL) and bis (dibutylchlorotin) oxide (24ng) were
added to 19éamntail i The asscthen mixtture was mimified dir80tly dy SoBuskEP 2004
26 19 hours. The reaction mxture was purified directly by colum

chr omat ogelaptmatogsaphgaogediltaiegl (ledemd/ :ehleylanagetalyé aceBati¢g £0 gi ve
5- acet oxynet hyl - 2- (4- et hyl benzyl) phenol (0.21g). 1H NWR (CDC13) $ ppm 5
1.21 (3H,311) e/ glhkie)s5-acet ey 1s)2 - (A Gt Hy2Henty13phencdHz) . 218) 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- ﬂ}ﬂmuﬁl—tcmlﬂef&rme Exanple 11 10 - - The title conmpound was
prepared in a simlar manner to that described in Reference Exanple 10

usi ng snet hyb1 -3ty dr, axy7 6HZ)» peopoxyienz)l,) bebir qate qi Jst7esMzgf, ILAHhyl

4- (4- et hyl benzyl) - 3- hydroxybenzoat e. 15 1H-NWR (CDC13) 6 ppm 1.02 (3H,
t, 3=7.4Hz2H, 1s70-2.88 (2H, s), 2.09 (3H, s), 6.88 ((BRH dt,JdE63Mdk), 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 Ref er efick0E&agpl ¢1H2 m),7.05-7.20 (5H, m)

Reference Example 11

10 - ( -2-(4- 3 A

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,) & ppm:
1.02 (3B, 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

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.
'M-NMR (CDC1,) O ppm:

2.03 (3H, s), 2.09 (3H, s), 2.90 (24, t, J=7.1Hz), 3.96 (2H,



2-14-(2-Acet oxyet hyl )berzy 11 -5-acetoxynethyl phenol The title CEH% q@
was prepared in a simlar manner to that described in Reference Eg 1'10
usi ng methyl 3- hydroxy-4- [4-(2-hydré%yethyl)benzyl]benzoate instead of 25
met hyl 4-(4-ethyl benzyl)-3-hydroxybenzoate. 1H NWVR (CDC13) 6 ppm 2.03
(3H, s), 2.09 (3H, s), 2.90 (2H, t, 3= 7.1Hz), 3.96 (2H, O 8 SEP 2004 27
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 (iH, dd, J=1.5, 7.7Hz), 7.05-7.20 (5H, n) Reference Exanple
13 5 2-(4)Et hvkehi zbernzyl¥phehed, 4A & ( gHard) r 8agent2ias Jprepd? ddH.r om

1- brono-4- (ethylthio)benzene (1.1g), magnesium (0.12g), a catalytic

anmount ofg,i qrl nesHng, tetsahyd ofdd ant{15rf.) .7 . Tdiz)he m5qr7ar2d) (5¢agant

sol ution was added a sol ution of 2-(nethoxynethoxy) 10 benzal dehyde (0.56Q)
in tetrahydrofuran (12m.) , and the m xture was stirred at 65 - for 10

m nutes. After cooling to anbient tenperature, a saturated agueous

ammoni UMRER exrerclee Fkadiplon 13 5nl) and water (20nmL) were added to the
reaction mxture, and the mxture was extracted with ethyl acetate (80m).
The 15 exgs( el Mabdiech vy gaie (20nmL) and brine (20nL), dried over
anhydrous sodi um sul f ate, then t he solvent was renoved under reduced
pressure. The rregrignaws mmagdntedrdas ownaned dnoondt-Ggraaemt-on silica gel
(eluent: hexane/ethyl acetate = 4/1) to give a di phenyl met hanol conpound
(0.91g) . (ighybtlei opoeRfent phkenyd hetriwgrets ium T@ 110 lsolautdad@ s cadded a
Dess-Martin reagent

(1,1, 1- t ranfaoet Yoo Xy dine afitytaahydrgdnziead 6RBE) 3( 179 -the Grignard

reagent solution was added a solution of 2-(methoxymethoxy) -

1¢ benzaldehyde {0.56¢g) in tetrahydrofuran (12mL), and the mixture
was stirred at 65T 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 solutionwas addeda Dess-Martin reagent
(1,1,1—tri(acetyloxy)-1,1-dihydro-1,2-benziodoxol-3(1H)-
one) (1.5g), and the mixture was stirred at 25T 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 1lmol/L aqueous sodium



one) (1.5g) , and the mxture was stirred at 25r for 26 hours. To the
reaction m xture were added di ethyl ether (75nL) and 25 | nol/L adqugeskps 780t
sodi um hydroxi de sol ution (30mL), the 4% xture was stirred vigorously, and
the organic | ayer was separated. The organic |ayer was washed with I nol/L
aqueous sodium 28 08 SEP 1001 hydroxi de solution (30m) water (30nL , 3
tinmes) and brine (30nL), dried over anhydrous sodium sulfate, and the
solvent was renoved under reduced pressure. The residue was purified by
col um chnpdmabrijdapbylonisnl (8ambe¢l weteen{3O0hbxaBetimby) Sndcerite =
15/1-9/1) to afford a ketone conpound (0.82g). A mxture of the obtained
ket one co(powbiyl, (OrBdd)over tathedmeus Hddininc sadife tennang@dthees¢Dvey) and
met hanol (14nL ) was stirred at 60t for 4 hours. After cooling to anbient
t enper at upas Fdmovedainder redudesl passsoneentThed etk wintiey waé pedified
pressure. The residue was purified by colum chronat ography on silica gel
(el uent :bhexahehetdlytomesdat #plry dib/sl)lilca gele (aldeptot bexane feotipplind
(0.69g). The obtained deprotected conmpound (0.68g) was dissolved in
tetralsydratetate €1LAL)1-9/1)i ebhgfFénrdea(¥eddnt)compdundt bhy! 824) or @f or mat e
15 (0. 22nmL) were added to the solution, and the m xture was stirred at
25t for ImbetiareFoft bRenobeaiheidekbybael cempOuidd (andlghetpytobibemeof or mat e
(0.06lnmL ) were added to the reaction mxture, and the m xture was stirred
for 30 nisul€enifhacidemchobymdmaxeule. hag) f ahdemethanod {hémk) Iwasite was 20
concentrated under reduced pressure. The residue was dissolved in

t et r ahydr stiraad( agntp Carftbmat droyxnl ) Aftsodicomlibgr thydmbilent0. 40g) was

added to the solution, and the m xture
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 (0.6%2g). The obtained
deprotected compound (0.68g) was dissolved in tetrahydrofuran
(1lmL), triethylamine (0.41mL) and methyl chloroformate

15 (0.22mL) were added to the solution, and the mixture was stirred
at 25T 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

95 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



was stirred at 25r for 7 hours. To the reaction m xture was added
dropwi sel nol /L hydrochloric acid(lSnt% , and the mxture 25 was{@&§tP ddlied
with ethyl acetate (75nL) . The extrad® was washed with water (20nL) , a
sat urated aqueous sodi um hydrogen carbonate solution (20nL) and brine
(20m.) , dried over 29 0 B SEP 2006 anhydrous sodium sul fate, and the

sol vent was renoved under reduced pressure. The residue was purified by
colum chronmat ography on silica gel (eluent: hexane/ethyl acetate 8/1) to
gi ve 2- (4ndlyidyicus cdiay splldate, @ERd62ge. sBlvknkiVRasCDEr®ved ppfer 1.29
(3H, t, J=7.3Hz), 2.90 (2H, g, J=7.3Hz), 3.96 (2H, s), 4.62 (1H, s),

6. 75- 6. 8@e@llde dMprefstiret. 99hélbesifiue 7wa5- pulOL { 4@, by ngolim0-7. 30 (2H, m)
10 Reference Exanple 14 2-(4-Methoxybenzyl) Phenyl 2

. 3, 4, 6- t ehran@tacgiaphdr Bn ghiucepyygabhobé teerTn: chestns ferhyof adetstm =

et hoxybenzyl ) phenol (46ng) and 2,3,4,6-tetra -O acetyl- 1-Otrichlor

oacet oi mggqy)l +&r QJile @-UowtaIaIE ob@nk3d)) phendilcl{l0o6a@gdt.nane (2m L) was
added boron trifluoride diethyl ether conplex (0.03 3nlL), and the m xture
was sgirigdymR reemtenpepamyre for 1 hour. The reaction mxture was
purified by col um chromatography on am nopropyl silica gel (eluent:

di chl or onetdsaneh, tio, gkve38z04-nexh@2y, 29, BeTzPHEPhehyI6 (2H3, 1) 64t €2t a-
0-acetyl - (3-D glucopyranoside (0.11g). aHNWVR (CDC13 6 ppm 1.91 (3H, s),
2.03 (3H,{1%),, s3.,06.¢8H6.8p, (PHO) 314,.85)-6.35771H, m), 7.05-7.20 (4H,

m), 7.20-7.30 {(2H, m)

10 Reference Example 14
2-({4-Methoxybenzyl)phenyl 2.3,4,6-tetra-0-acetyl-f-D-

gluceopyranoside

To a solution of 2-{4-methoxybenzyl)phenol (46mg) and

2,3,4,6—tetra—o-acetyl-1—O-trichloroacetoimidoyl-a—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 Dbenzyl)phenyl 2,3,4,6-terta-0O-acetyl- 8 -D-glucopyranoside
{0.11qg).

'H-NMR {CDC1l,) O 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 (3H, m), 4.17 (1H, dd, J=2.5, 12.2Bz}), 4.29

25 (18, dd, J=5.5, 12.2Hz), 5.11 (1H, d, 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)



(3H, s), 3.80-3.95 (3H, m, 4.17 (1H, dd, J=2.5, 12.2Hz) , 4.29 25 élEPH dd,
J=5.5, 12.2Hz , 5.11 (1H, d, J= 7.5Hz), 5.10-5.25 (1H, , 5.25-&B

rn) , 6.75-6.85 (2H, m, 6.95-7.10 (58} m, 7.10-7.25 (1H m 0 8 SEP 2004
30 Reference Exanple 15 2-(4-Methyl benzYl)PhenYl 2,3,4,6-tetra-0-acetyl4-D
- alucopyranoside 5 The title conpound 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 a HNWR (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, J=2.5, 12 . 3Hz) , 4.28 (1H, d d, J=5.5, 12. 3Hz), 5.11
(1H d, J=ferdide ExabBe 255 (1H m, 5.25-5.40 (2H m, 6.90-7.20 (8H m
Ref erence Exanple 16 15 2- 4-Ethlbenz 1 hen 1 2 3 4 6-tetra-O acet

| -/3-D- &l UGy Lydey Tighdriyl @ @npaHit tes- BrDa similar
manner t at described 1n Reference Exanple 14 using 2-(4-ethyl-
benzyl)p@%ﬁﬁ@ 2- (4- et hoxybenzyl ) phenol. 20 1H NMR (CDCl3) &
ppm 1.2 3H, t, J=7.6Hz), 1.87 (3H, s), 2.03 (3H, s), 2.05 (3H, s) ,

2.08 §3H, s), 2D fiAHe Gombouhdokay prépafed Q0 &3¢imijar marr®er (UM, dd,
J=2.3, 12.2Hz ) , 4.28 (1H, dd, J=5.4, 12.2Hz) , 5.11 (1H, d, J=7.5Hz),
5. 10- 5. 25 HakH addcr Ho@d- fn 4efttncy Extangfld . 26 uLthg &4 (4mmethyl-
benzyl)phenol instead of 2-{4-methoxybenzyl)phenol.
'H-NMR (CDC1,) ¢ ppm:
1.89 (3H, s), 2.03 (3H, s}, 2.05 (3H, s), 2.07 (3H, s), 2.30
10 (34, s}, 3.80-3.95 (3H, m}, 4.17 (1H, &4, J=2.5, 12.3Hz), 4.28
(18, dd, 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-Ethylbenzyl)phenyl 2.3,.4,6-tetra-0-acetyl- 5 -D-

glucopyranoside

The title compound was prepared in a gsimilar manner to

that described in Reference Example 14 using 2-(4-ethyl-
benzyl)phenol instead of 2-(4-methoxybenzyl)phenol.

20 *H-NMR (CDC1l,) 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, g, J=7.6Hz), 3.80-4.00 (3H, m), 4.18
(18, ad, 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



Ref erence Exanple 17 0 8 SEP 2004 31 2-(4-1sobutyl benzyl) phenyl
2,3,4,6-tetra-0-acetyl-,3 -D The title conpound was prepared in a s BiSEB200
manner to that described in Reference3Exanple 14 using 2-(4-isobutyl- 5
benzyl ) phenol instead of 2-(4-nmethoxybenzyl)phenol. 1H NVR (CDC13) S 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=2.4, 12.3Hz), 4.29 (1H, dd, 10 J=5.5. 12.3Hz), 5.11 (1H, d, J=7.6Hz),
5. 10- 5. 252 1l 18bbutS1®en2y4Q phéhy1mp, 36496-te2patBHach}yReference Exanpl e
18 2- 4-Etho bent 1 hen 1 2,3,4, 6-tetra-O -acet [-13-D 15

gl ucopyr apQsice@yvréfh@stidel e conpound was prepared in a simlar manner to

t hat described in Reference Exanple 14 using 2-(4-ethoxy- benzyl) phenol

i nstead of 2-(47rhet hax¥beoaypophensds gt d GACE3kimd 1BPMmanne20td. 39
(3H, t, J=7.0Hz), 1.91 (3H, s), 2.03 (3H, s), 2.05 (3H, s), 2.07 (3H, s),
3.80- 3.9%ha3HdeRkridedd in2Ref@redsé. Ex@hiple, 14. 48in§lbk (AdisdBdtPl-
12.3Hz), 4.28 (1H, dd, J=5.6, 12 .3Hz) , 5.10 (1H, d, J=7.7Hz) , 5.15-5.25
(1H, ™, beR2yd)$Bendl ifktebd/o£628%4-mekthofybefizPbiphdRolSH, m),
7.10-7.20 (1H, m 25 Reference Exanple 19 2- 4-1so ro ox Benz 1 hen 1
2.3, 4, 6-ﬂgtmnRCXQDc§;)lé,§pﬁk0 8 SEP 2004

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 (1H, d4d,
10 J=5.5, 12.3Hz), 5.11 (1B, 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-O-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 (CDC1l,) 6 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, m), 3.99 (2H, q. J=7.0Hz), 4.18
(14, 84, 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-f-D-




32 gl ucopyranasi de The title conpound was prepared in a simlar nanEEr
to that described in Reference Exanple 14 using 2- (4-isopropoxy- SEP 2004
benzyl ) phenol instead of 2-(4-nmethoxyb8izyl)phenol. 5 1H NVR (CDC13) 6 ppm
1.30 (6H, d, J=6.0Hz), 1.90 (3H, 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 (IH, heptet, J=6.0Hz), 5.10 (1H, d, 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 Refllscapyardncmipliee 20 5- Acet oxynet hyl - 2- (4- et hyl benzyl henyl

2.3,4. 6- tetra O acetyl-13-Dglucopyranoside 15 The title conpound was
prepared in a 4$he ltdtleaoorpound wwhat pdepsredeth ia FafEyanomrineanmloe 14
usi ng 5-acet oxy- methyl -2-(4-ethyl benzyl ) phenol instead of 2-(4-nethoxy-

benzyl ) phehat dekbribRd( GDHF rendip Bxanple. 20 (sHihg 2 - (I=A Spropoxy-88 (3H,
s), 2.02 (3H, s), 2.05 (3H, s), 2.07 (3H, s), 2.09 (3H, s), 2.60 (2H, q,
J=7.6Hz) , p&ndf13 ffendi3Hnstead o0 A-IH -nddthoksbehzyld phdnol .4. 27 (1H, dd,
J=5.3, 12.3Hz), 5.00-5.10 (2H, m, 5.13 (1H, d, J=7.4Hz), 5.15-5.40 (3H,

n, 6.95- ?HlﬁMk7HCDul3256Rgbmrence Exanpl e 21
Acet oxynet hyj ' 2 (4'prgyC%vbenzyI ),yhenvl 2.3.4.6-tetra -0O 33 acetyl- /3

- Dqucopyranaed déH, 4, J=6.0Hz), 1.90 (3H, s), 2.03 (3H, s), 2.05 (3H,

s), 2.08 (3H, s), 3.80-3.90 {34, m), 4.18 (1H, 4d, J=2.3, 12.3Hz),
4.28 (1H, dd, J=5.5, 12.3Hz), 4.48 (1H, heptet, J=6.0Hz), 5.10
(18, d, J=7.7Hz), 5.10-5.25 (1B, 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

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 (CcDC1,) 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, dd, J=2.4, 12.3Hz), 4.27 (1H, d4d, 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



The title conmpound was prepared in a simlar manner to that described in
Ref erence Exanpl e 14 using 5-acetoxy- nethyl-2-(4-propoxybenzyl) phehdISFP 7004
i nstead of 2-(4-nethoxy 5 benzyl)phentd. 1H NVR (CDC13) 6 ppm 1.01 (3H
t, J= 7.4Hz), 1.70-1.85 (2H, nm), 1.92 (31, s), 2.03 (3H, s), 2.05 (3H, s),
2.07 (3H, s), 2.49 (3H, s), 3.80-3.95 (5H, m, 4.20 (1H, dd, J=2.4,
12.3Hz), 4.27 (1H, dd , J=5.3, 10 12.3Hz), 5.00-5.10 (2H, m, 5.12 (1H, d,
J-7 .4Hz), 5.15-5.40 (3H, n), 6.75-6.85 (2H, n), 6.95-7.10 (5H, |

Ref er encgc&xanplE-R22gPucopyhancfide cet oxyet hyl ) benzyl t - 5

-acetoxynPt hyl . pbe yl 2.3.4.6- 15 tetra-O acetyl- Q -D- gl ucopyranosi de The
title conpoundrThastptipacedpond wasnpmdparsen @0 simidkrdaaanebetoi n

Ref erence Exanple 14 using 2-[4-(2- acetoxyethyl)benzyl)

- 5- acet oxyatt bgkpheneld insReddreficd- Edampeehotybenzyl 5 -pbevoky-20 1H NM R
(CDC13 ) 6 ppm 1.89 (3H, s), 2.03 (3H, s), 2.03 (3H, s), 2.05 (3H, s),
2.07 (3hkthyl-2-09-p3bpoxybedz88)pREhol, idstdadHBE, 23({85ma8tRAGxY3H, M ,
4.15-4.35 (4H, nm , 5.00-5.10 (2H, m, 5.13 (1H, d, J=7 . 5Hz) ,

5. 1555. 40eh 31 ) phen6195-7. 15 (7H, nm) 25 Exanple | 0 8 SEP 2004

2- (4- Met hoxybenzyl ) phenyl 13-D- gl ucopyranoside 34 0 B SEP 2004 Sodi um
met hoxi de1- (0@ pedpdwol d sppmti on;  0.12mL) was

1.01 (3H, t, J=7.4Hz), 1.70-1.85 (2H, m), 1.92 (3H, s), 2.03
(3H, 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, 44, J=5.3,
1C 12.3Hz), 5.00-5.10 (2H, m), 5.12 (1H, 4, 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- -5 -

15 tetra-0O-acetyl- 8 -D-glucopyranoside

The title compcund 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 (CDC1l,) & 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-Methoxybenzyl)phenyl S -D-glucopyranoside




added to a solution of 2-(4-nethoxybenzyl)phenyl 2,3,4,6- tetra-O

acetyl - 13- D- gl ucopyranosi de (0.11g) innethanol (4nlL) and the nixtgg% M?@L
stirred at roomtenperature for 30 niddites. 5 The sol vent was renov E er
reduced pressure. The residue was purified by col unm chromat ography .on
silica gel (eluent: dichloronethane /nethanol = 10/1) to give

2- (4- et hoxy- benzyl ) phenyl 13-D gl ucopyranoside 65ng). 1H NVR (CD30OD) d
ppm 10 3.35-3.55 (4H, m , 3.69 (1H, dd, J=5.1, 12.1Hz) , 3.73 (311, s),
3.80-4.00 (2H, 99dium.MxHchiddel, (2Bl me thidhol 4Qutibn; @.12mL)4Ka)s,
6.75-6.85 (2H,n), 6.85-6.95 (1H, m, 6.95-7.10 (1H, m, 7.10-7.20 (4H, m
15 Exanplag@ida®-t{cd-dveddivi thiesrz o) he(ny-ne tQd2yd arcody)mieesilde , Bhd Ltei-t | e
compound was prepared in a simlar manner to that described in Exanple 1
usi ng 2- (bt rEidwd dengy! Bplme@lhcoﬁgﬁaﬂoﬁlﬁ@t(r(ﬁ. 13 dc eh WetRaRod! Uy, anosi de
i nstead of 2 20 (4-nethoxybenzyl)phenyl 2,3,4,6-tetra-0O acetyl-13-D

gl ucopyr amnas tHe. mixt MR wWaED8OD  red gippvon. 2onfetbt$de £3r350 hinmtedd, M,
3.69 (1H, dd, J=5.2, 12.0Hz), 3.80-3.90 (1H, m, 3.94 (1H, d, 3=

15. 0Hz) , TheDSoldntd was? reileddijier #e8beddOptdbbung, @HOx@sAdukll, m),
6.95-7.20 (7H, m 35 0 8 SEP 2004 Exanple 3 2-(4-Ethyl benzyl)phenyl

13- D gl ueasy pardsiidel Hye collimd chapnatdgraphprepas £ ¢an gelsi{ellu@ntyanner to

dichloromethane/methanol = 10/1) to give 2-(4-methoxy-
benzyl)phenyl B-D-glucopyranoside (65mg}).
'H-NMR (CD,OD) & 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, 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-Methylbenzvyl)phenvyl 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-/S-D-
glucopyrancside.
'H-NMR (CD,0D) & ppm:
2.27 (3H, s), 3.35-3.55 {4H, m), 3.69 (1H, 44, J=5.2, 12.0Hz),
3.80-3.90 (1H, m), 3.94 (1H, d, J=15.0Hz}, 4.05 (1H, 4,
25 J=15.0Hz), 4.85-4.95 (1H, m), 6.85-6.95 (1H, m}, 6.95-7.20 (7H,

m}



t hat described in Exanple 1 using 2-(4-ethyl benzyl)phenyl 5
2,3,4,6-tetra-0O acetyl - (3-D gl ucopyranosi de i nstead of 2-

(4- net hoxybenzyl ) phenyl 2,3, 4, 6-tetra-38 acetyl - (3-D- gl ucopyranogjigdgtP 2004
1H- NVR (CD30D) S 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, d, J=14.9Hz),
4.85-5.00 (1H, m, 6.85-7.00 (1H, nm, 7.00-7.20 (7H, m Exanple 4 2-
4-1sobut Ibenz 1 hen | 13 -D luca ranoside 15 The title conpound was
prepared Exampdendl ar manner to that described in Exanple 1 using

2- (4-isobutyl benzyl)phenyl 2,3,4,6-tetra-0O acetyl -Q D gl ucopyranosi de

i nst ead of- 24-E€hVEbENZYDEpERhY DhARY- gldchpdreretite O acetyl -/ 3-D-

gl ucopyranoside. 20 1HNWVR (CD3OD ) S ppm 0.80-0.95 (6H, m, 1.70-1.90
(1H, m, 2.41 (Pht titIe7codhirgyund a3 earedHinmg, s3mblad. Manfhéh, ta),
3.80-3.95 (1H, m, 3.95 (1H, d, J=15.0Hz), 4.06 (1H, d, J= 15.CHz),

4. 85-4. 95tKdt], deycrHv8a- In2PxéBplle n) @Sikyakpl - StRyldedtbxphdeyl 1 hen |
13 -D- luco ranoside 36 0 8 SEP 2004 The title conpound was prepared in a
sim | & nappea, botethatodesetibed i JDrgdyerahdisidy instead of 2-

2- (4- et hoxybenzyl ) phenyl 2,3,4,6-tetra-0O acetyl - 13-D- gl ucopyr anosi de

i nst ead of 4 2netHorpbénzybepryhybheny| 4 26 3tdtHa-0-acetyl- 8 -D-

glucopyranoside.

‘H-NMR (CD,0D) & ppm:

1.15-1.25 (3H, m), 2.50-2.65 (2H, m), 3.35-3.55 (4H, m),
10 3.65-3.75 (1B,m}, 3.80-4.00 (2H, m}, 4.06 {(1H, d, J=14.9KHz),

4.85-5.00 (1H, m), 6.85-7.00 (1B, m), 7.00-7.20 (7H, m)

Example 4

2-{(4-Isobutylbenzyl)phenyl S -D-glucopyranoside

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

20 'H-NMR (CD,0D) & 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, 4, 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 8 -D-glucopyranoside




tetra-0-acetyl-13-D-5 glucopyranoside. 1H NWR (CD30CD) b 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, mM{g SEPA0
(1H, d, J=7.1Hz), 6.70-6.85 (2H, m), 36.85-6.95 (1H, m, 7.00-7.20 (5H, m
10 Exanpl e 6 2-(4-1sopropoxybenzyl)phenyl 13-D d ucopyranoside The title
conpound was prepared in a simlar manner to that described in Exanple 1
using 2-(4-isopropoxybenzyl)- 15 phenyl 2,3,4,,6
-tetra-O acetyl -/3-D gl ucopyranosi de i nstead of 2-(4-methoxybenzyl) phenyl
2,3,4, 6-tetra- @eeet it 1< ddpoyind oayr prepiaded ih ANRIHLID3Oan®eppo 1. 27
(6H, d, J =6.0Hz), 3.35-3.55 (4H, m, 3.69 (1H dd, J=5.4, 20 12.1Hz),
3.88 (1Htmhlt deRcHibed2idHam@BlOl (ddingl, 2 JH ExHd®bhenziy DibKdiyl d, J=15.
OHz), 4.51 (1H, heptet, J=6.0Hz), 4.91 (1H, d, J=7.7Hz), 6.70-6.85 (2H,
M, 6.85-5, 954 (dHtetd-0- dcdy T~ BOD-gldcobyrahos@ad. 28steba e 25 Exanple 7
5- Hydr oxymnet hy | - 2- (4- propoxybenzyl ) phenyl 13-D- gluco- pyranoside O B SEP
2004 37 The-rhé thex Folversy Drepar£sk 4 te trigiditymnfep-t ot hat
described in Exanple 1 using 5- acetoxynethyl-2-(4- propoxybenzyl)phenyl
2, 3, 456- telvico iy rambylidd - D- gl ucopyranosi de i nst ead of
2- (4- met hoxybenzyl ) phenyl 5 2,3,4,6-tetra-0 acetyl - Q D gl ucopyranosi de.
'H-NMR (CD,OD) & ppm:

1.35 (3H, t, J=6.8Hz), 3.35-3.55 (4H, m), 3.60-3.75 (1H, m),
3.80-4.10 (54, 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-Isopropoxybenzvl)phenyl [5-D-Glucopyranoside

The title compound was prepared in a similar manner to

that described in Example 1 using 2-{4-isopropoxybenzyl)-
15 phenyl 2,3,4,6-tetra-0-acetyl- 8 -D-glucopyranoside instead of

2~ (4-methoxybenzyl)phenyl 2,3,4,6-tetra-0O-acetyl-f5-D-

glucopyranoside.

'H-NMR (CD,OD) 6 ppm:

1.27 (6H, 4, J=6.0Hz), 3.35-3.55 (4H, m), 3.69 (1H, 4d, J=5.4,
20 12.1Hz), 3.88 (1H, 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-Hydroxymethyl-2-(4-propoxybenzyl)phenyl B -D-gluco-
pyranoside




1H-NMR (CD3OD) b ppm: 1.02 (3H, t, J =7.4Hz), 1.70-1.85 (2H, nP§ SEP 2004
3.30-3.55 (4H, 3.65-3.75 (1H, nm, 3.80-3.95 (4H, m, 4.00 (1H, d, J=
15.0Hz), 4.54 (2H, s), 4.93 (1H, d, 3% 7.4Hz), 6.70-6.85 (2H, m, 10
6.85-6.95 (1H, in), 7.02 (1H, d, J= 7.7Hz), 7.05-7.20 (3H, n) Exanple 8

2- (4- Et hyl benzyl )-5-hydroxynet hyl phenyl f 3- D-yl ucopyranosi de The title
conpound was prepared in a simlar manner to 15 that described in Exanple
1 using 5 -acetoxynethyl-2-(4 ethyl benzyl) phenyl

2,3,4, 6-tetra- ®hacetiylle/ dobpghindowapypaapsrdé imsd eainidfar manner to

2- (4- met hoxybenzyl ) phenyl 2,3,4,6- tetra-O acetyl-Q D gl ucopyranosi de.
1H-NWR ( @Ra@DdesSreEd 26 Exknp(lzH 1 tusily b-@detox@methyaH2-(,4-J= 7. 6Hz),
3.30-3.55 (4H, r’r) , 3.65-3.75 (1H, m, 3.85-4.00 (2H, m , 4.04 (1H, d,
J=15.  Ogab eyl 4,93 4, ¥ tetral ot abidtyl- H-85-6.95 (1H m,
7.02 (1R, 50J77Hz) 7.06 (2H,d J=8.1Hz) , 7.10-7.20 (3H, m 25
Exanpl e @1uopdrr@dddidieoxyaitiedc) ke 2y (|4 -rethedydepzgtilphenslyl /3 - D-
_glucopyranose 0 B SEP 2004 38 The title compound was prepared in a simlar
mannes t @, 3,3t -deserd-gec dgt yaxalpbegluusppgaok4dé2- acet oxyet hyl ) -

benzyl ] - 5--acet oxynet hyl phenyl 2,3,4,6-tetra-0-acetyl-Q D gl ucopyranosi de
i nst ead Ofi-RMR4{ CDEODPXYbepmy| ) phenyl 5

2,3,4,6-tetra- 0O acetyl -, 3-D-gl ucopyranoside. IH NVR (CD3OD) S ppm 2.76
(2H, t, J=D21K3H,. 3..30=3..BEZQ4H1-ﬁrp,-lBBBO(ESH?EmXBH!,-3@-,3-55 {4H, m},

3.65-3.75 (1H, m), 3.80-3.95 (4H, m), 4.00 (18, 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 (1K, 4, J=7.7Hz), 7.05-7.20 (3H, m]j

Example B8

2-{4-Ethvlbenzyl)~-5-hydroxymethylphenyl S -D-glucopyranoside

The title compound was prepared in a similar manner to
15 fhat described in Example 1 using 5b-acetoxymethyl-2-(4-
ethylbenzyl)phenyl 2,3,4,6-tetra-0-acetyl-f3 -D-gluco-
pyranoside instead of 2-(4-methoxybenzyl)phenyl 2,3.,4,6-
tetra-0O-acetyl- 8 -D-glucopyranoside.
H-NMR (CD,0D} O ppm:
20 1.19 (3H, t, J=7.6Hz), 2.57 (2H, g, 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 (1H, m), 7.02

(18, 4, J=7.78Hz), 7.06 (2H,d, J=8.1Hz}, 7.10-7.20 (3H, m)

25 Example 9
2-{4-{2-Hydroxyethyl)benzvl]-5-hydroxymethylphenyl B8-D-

glucopyranoside




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, d, J=7. 9Hz) , 7.09 10 (2H, ESEP 7004
3=7.8Hz), 7.10-7.20(3H, m Exanple 10 Z 4-(2-Hydroxyethyl)benzyl]phenyl
(3-D gl ucopyranoside To a solution of 2- [ 4- (2-benzoyl oxyethyl)benzyl

] phenol 15 (0.49g) and 1, 2, 3, 4, 6-penta- O acetyl -Q D-gl ucopyranose (1.79)
in toluene (5.2nL) and dichloronethane (2.2n) was added boron .
trifluoride diethyl ether conplex (0.56nlL), and the mxture was stirred at

25t for 8 hour STh@ﬂPEe@%ﬁ%&@@%%ﬁ Iee Eyper&bo %e%lgnt&% %%et gtﬁﬁﬁ?OﬁL)

and a saturated aqueous soO n-car and

the Organ'tﬁalta}ﬂggc%ﬁedsﬁpnaﬁﬁﬁﬁ leTTeugﬁgsngfgtlagzdaFﬁ o§313€g¥% th brine (

25m) and dried over drousTsodi um sg 2o > | (g/ams_)reno\éed
d Th % i n et hano an

tetr ahydr SFIPRRIS ?Zggﬁffxyﬁlsraﬁmﬁaﬁﬁi%dg ¥ o8 Eﬁrﬁe?haﬁﬁri’%br@uﬂ on,
the . resultin xture was stirre
gt 1;?{-)]‘0?@558&9}?%?@1&% ﬁgwg?g{%t?gﬂ‘l m% areY ?ﬁygbg}é {‘hyl acetate

75mL 04 39 and the organic |ayer was
gepar;t 239 %%réﬁﬁfgg g?t F g(%asrg?%cmyﬁ?rﬁjrﬁ (2om_) and dried over

anhydr ous: at d the solvent was renoved under reduced .
pressure. ﬁ%iﬂ‘wme%lsyﬂg g I'ssolved in nmethanol (7.5nm), sodium nethoxide

5 (28% nep hpgot 2ol ut i ang &%8 )238_\561%5agqﬁgu%§ t$ﬁ6605ut750 BHand)x‘tthe

resulting mxture was stirr t for ne~ T eéact ure was

puri fied Dyssokugn I OfRY OQ" @I@hhﬁn asiydca @8y (8l Yahlion, ), 4.92
di chl or onet hane/ met hanol 4/ 1) .
(1H, 4, J=7.2Hz)}, 6.85-6.95 (lH, 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)benzvyl]phenyl 53 -D- glucopyranoside

To a solution of 2-[4-(2-benzoyloxyethyl)benzyl]phenol
15 (0.499g) and 1,2,3,4,6-penta-0O-acetyl- S -D-glucopyranose
(1.79) in toluene (5.2mL) and dichloromethane (2.2mL) was added
boron trifluoride diethyl ether complex (0.56mL), and the
mixture was stirredat 25C for 8 hours. To the reaction mixture
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 (75mlL) and water



sol vent was renoved under reduced pressure, diethyl ether was 10 added to
the residue, and the resulting precipitates were collected by filf8&tP Bl
The obtained solid was washed with diséthyl ether and dried under reduced
pressure to give 2- [4-(2-hydroxyethyl)benzyl]phenyl 13-D gl ucopyranoside
(0.47g). 15 "H-NVR (CD30OD) S ppm 2.76 (2H, t, J=7.1Hz) 3.35-3.55 (4H,
m, 3.65-3.75 (3H, m, 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 m, (20m0-,7aR8 €7d brgahi20l &x&Pae ddparated. The organic layer
2-[ 4- (3- Hydr oxypropyl ) benzyl ] pheny | 13- D gl ucopyr anosi de The title

conpound waas waistieal &d thn ba isieNi( ROMLIBAAGT df Ded t abr AOSGFd AR idbEAP! e 10
usi ng 2-[4-(3-benzoyl oxy ?5 propyl)benzyl]phenol instead of

2- [ 4- ( 2- senizaeox yridhythle sbanzyh] RBeNBémoved MR- ((RXRa firdbrd 8 SEP
2004 40 1.70-1.85 (2H, m , 2.55-2.65 (2H, m , 3.30-3.60 (6H, m , 3.69

(1H, dd, Thebr@sidile wi¥ iiss3188a(ikHnetlanod % QymL)llsgﬁRﬁmme?t hoxigkt  d,
J=15.11i z), 4.06 (1H, d, J=15.1Hz), 4.90 (1H d, J=7. 6. 85-6. 95 (1H,

m, 75004{2830mé¥hanol éoﬁxtaimi £01888mL4 v@d’lahﬁﬂld()@@'ﬂue Qﬂf‘@f‘l&m/ D | uco
ranoside To a solution of 2-(4- ethylthiobenzyl)phenol (0.51g) and

the resulting mixture was stirred at 25C for 5 hours. The
reaction mixture was purified by column chro!matography on
silica gel (eluent: dichloromethane/methanol = 4/1). The
solvent was removed under reduced pressure, diethyl ether was

16 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 B -D-glucopyranoside
(0.47g).

15 'H-NMR (CD,0D) & 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, d, 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)benzyliphenyl B -D-glucopyranoside

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

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




1,2,3,4,6-penta-O acetyl -/ 3-D gl ucopyranose(2.4g) in toluene 10 (6. 3n1_%
and dichl oronethane (2. 7mL) was added boron trifluoride diethyl ethsiP 2004
conplex (0.78m) , and the m xture wasygptirred at roomtenperature for 9
hours. To the reaction mxture were added ethyl acetate (70n.) and a
saturated agueous sodi um hydrogen carbonate solution (25nL) and the
organic |l ayer was 15 separated. The organic | ayer was washed with brine (
25mL), dried over anhydrous sodium sul fate, and the solvent was renoved

e I

sodi um net hoxi de(284 net hanol sol ution”,

sol ution, @, Bae FLxtpre wagStisreg @ty 255 fRH 20 urs. 2; {r{]?
reaction m xture were added etzfl)y'l acet(ate’ é??fm%'%'a%g‘%fgr 3. %0 : and
the organig, |ayed 1was) sepasgt@d;, g1hg.-gr .G | ayer shed_ w t h brine
(20nmL), dried over Z’;mhydrou(gl S’Oéil'U% gus?'?atzg,' gﬁgot K\@ESO ve &x@iz}ermved
under redyucel PreSsYiR, fghe §eshope urified by colum 25

chr omat ogr aphy on sifJi ca ggl (?u%t:dﬁf%ﬁi orH)mat hane/ nethanol = 10/1).
The sofvent was renoved under reduced pressure, diethyl ether was added to
the residue, and the 41 U 8 SEP 2084 resulting precipitates were collected
by filtratexmpllher2 obtai ned colorless solid was washed wi th diethyl ether
and dried wunder reduced pressure to give 2-(4-ethylthiobenzyl)phenyl Q

- D- gl ucopyr-anos 8y { th Bdwbnz 1 ) (£D8 hedg2d (3H t, J=7
.3Hz), 2.88 (2H, = =3, el Bdhos S(1H, dd, J=5.0, 12

, ltﬁ’icét%x(z]jﬂ:)ﬁ:er%i Lo &kB) arth 08

2Hz) , 3.88 (14 a ghfuthch 0f A Lldahy
1,2,3,4,6-penta-0-acetyl-f3 ~-D-glucopyranose {2.4g) in toluene

(1H, d, J=15.1Hz), 4.91 (1H, d,

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 agqueous sodium
hydrogen carbonate solution (25mL), and the organic layer was

15 separated. The drgénic 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), sodiummethoxide (28% methanol solution, 0.08mL) was
added to the solution, and the mixture was stirred at 25C 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

oy
K




J=7.3Hz), 6.85-7.00 (1IN, m, 7.00-7.10 (IH m, 7.10-7.30 (6H 10 m Test
Exanple 1 Assay for inhibitory effect 1) Construction of the pl asrm&% 00k
vector expressing human SGLT2 15 Prepajjation of the cDNA library f ﬁ£&£
anplification was perforned by reverse transcri pgl on ofha total RNA g
deprived from human kidney (Origene) with oligo dT as the priner, usi
SUIF:)’ERSCRI PT Preanplification System (G bco-BRL: LIFE TECHNOLOG ES). DNA
fragnment coding for human SG.T2 was 20 anplified bykft he PquElANAI Pglrggljrase
' ' | n ney. c [
(StratagenosubeshdPres Lacta0lls WEdhLGih LOP UIBNE K dncy, cDN e

descri bed above was used as the tenplate an o o,

oapect i vey wer 6 gech ae ot re T e e T R ny IR Sk PR s
St andard ney e R RrESSe’ 89 ve £ (ER P sdinrera i Ry 01
(Toyobo), %Iﬁm%ﬂ?%aﬁf@}ﬁ%ﬁ 2004 according to usual nethod and

then selection o was performed on the LB agar medi um

| i [ ' ted and
cont ai §i Nndy-FARIY/(Fp. B8H 1 KaNn Gin. After plasmid DNA was extrac
purifigdfroﬁﬁthe( oﬁg %f t% transformants, anplifying of the 5 DNA

fragment qoding 3or thuen 3fk12 yaggpesf;or gedy by fhey Py 43_89& ol yner ase
(St grgat agene)-uged PCR reactio};, I n WhIFC{:II t‘g‘eE fol:fovd ng o1 o %J(,‘I‘%’Utldes

Lvely, were
0714F andn)713Re9pr B8c@aedIas. o Sagu ‘Ngr_rggr(s“_@, ﬁﬁq _ 4 e5P Gt iye /)
used as the prinmers. The arrplified% fragment was "di ges eg wlxlﬁ)
restriction9s (1H, 4, J=15.1Hz), 4.08 (1H, 4, J=15.1Hz), 4.91 (1H, d,

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

Asgay for inhibitory effect on human SGLT? gctivity

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 ocligo 4T as the primer, using
SUPERSCRIPT Preamplification System (Gibco-BRL: LIFE
TECHNOLOGIES). DNA freagment coding for human SGLT2 was

20 amplified by the Pfu DNA Polymerase (Stratagene)-used PCR
reaction,inwhichthehumankidneycDNAlibrarydescribedabove
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

25 fragment was ligated into pCR-Blunt (Invitrogen), a vector for
cloning,accordingtostandardmethodofthekit. The competent

cell, Escherichia coli HB101l {Toyobo), was transformed



10 enzynes, Xho | and Hnd IIl, and then purified wwth Wzard Purification
System (Pronega) . This purified DNA fragnment was inserted at thﬁﬁ SEP 2004
correspondi ng restriction enzynme sitesddbf pcDNA3.1 (-) Myc/His- '
(I'nvitrogen), a vector for expressing of fusion protein. The conpetent
cell, Escherfchia coli HB101 15 (Toyobo), was transforned according to
usual nmethod and then selection of the transformant was perfornmed on the
LB agar nediumcontaining 100 g/nL of anpicillin. After the plasm d DNA
was extraatedrdandgpusi fisadlf mephbli antir ahshosabeetibheofseggence of the DNA
fragnent inserted at the multi-cloning sites 20 of the vector, pcDNA3. |

(-) Mc/ Hisaksfeemantal yaehedhdsmed wre tHhad. B agatghedhamecsnbaihingi on
(ATC whi ch codes for the isoleucine-433 was substituted by GIC) conpared

with the Sonpg/mBRF2xasamyted. ba M prismila ONR whs RS tea Wla 263,
pp. 459-465 (1992)). Sequentially, a clone in which valine is 25

substi t ut paripfed sht@bicihte ohd3 ofashe biamnetbrodt i PladpliFyiveChber the
expressing human SG.T2 in which the peptide presented as Sequence Nunber 5

i s fused DNAtHragashoxybdimy nfdwalhialaaniSeL T8 wass peu€ ovmeddByi gRat Beu KL29.
Sequence Nunmber | ATGGAGGAGCACACAGAG GC Sequence Nunber 2
GCCATAGAABTE (P ALGe s e SeHtieat agdhapeu s 8d ARCTEERAEWT6RATAGINACAHNSSC 5
Sequence Nunber 4 AACAAGCTTGGCATAGAAGCCCCAGAGGA  Sequence Number 5
KLGPEQKL | SEEDLWEAYDbHUBEHNu€l 60852 20671 2 #nép@? BSR pnponésefitededd s
expressing transiently human SAT2 KL29, the plasmd coding human SG.T2 ,
was trans$eguence Nunbgns £e®d 7 nesifes t(iRiedEN wOR LsBANKS REBOBBOmehy.
el ectroporatio n.
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, EScheric.hia 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
DN2 was extracted and purified from this transformant, the
sequence of the DNA fragment inserted at the multi-cloning sites
20 of the vector, pcDNA3.1 (-) Myc/His-A, was analyzed. This clone
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 wvaline 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



El ectroporation was perfornmed with GENE PULSER Il (Bl o-Rad

Laboratories) under the condition: 0.290 W 975 RF, 2 x 106 «cells ﬂfffﬁﬁmﬂ
cell and 20 Rg of KL29 in 500 VL of OP}g-MEM | nedium (G bco-BRL &
TECHNOLOG ES) in the 0. 4 cmtype cuvette. 15 After the gene transfer,
the cells were harvested by centrifugation and resuspended with OPTlI -NMEM I
medium (.In/cuvette) . To each well in 96-wells plate, 125 [LL of this
cell suspension was added. After overnight culture at 37r- under 5 % C021

125 L of reMEleediasMac@ghezBRK 2ol FE 20 TECHNOLOG ES) which is
containing 10 -Wof fetal bovine serum (Sanko Jyunyaku , 100 wunits/nL

sodi um peBeqizkhice Sumberbao- BRarddae ), 100 | xg/nmL
streptonmycin sulfate (G bco-BRL: LIF ES) was added to each

wel | . Af Seguanesl NumBerudti!| iGaealldaaw t hese cells were used for
measurenent ~5 of the inhibitory ag?iﬁgF§ﬂg§§g§§FAthe upt ake of netbyl-a-

D- gl ucopysagaeehde Nufib8rSEP 70QﬁC&?ﬁé%FzﬁﬁﬁéFEHEEEF§§3§?§gi”hibitory

activity against the uptake of ne ucopy Cafter renoval of

t he médi upeg@hehbe Gbdrcel | s i ' SGL.T2 , to each
well 200 L g?ethe pretrgatnentﬁﬁghgﬁgFg?Gggﬁgéﬁggge%é?ggg&gontaining 140 mM

choline chequenlee Rumbeposassi WALERHRETERRDA §$? ium chloride, 1 nM
magnesi um chloride, 10 nNIZ-[4-(2-EydroxyetHy l-S%I:n?)ildfyg]razinyI] et hane
sulfonic acid and 5 mM tris(hydroxynethyl)am nonet hane ) was added and the
cells were incubated 37cC for 10 mnutes. The 10 pretreatnent buffer was

renoved ahd Pa@paratficrhes sare deulikesxprBss 8662081kt 13N fuh 8 sde cel 'S
were incubated 37t for 10
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 ng of KL29 in 500 pL of OPTI-MEM I
medium(Gibco-BRL:LIFETECHNOLOGIES)inthe0.4tmntypecuvette.
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 37T
under 5 % CO,., 125 uL of DMEM medium {(Gibco-BRL: LIFE
20 TECHROLOGIES) which is containing 10 % of fetal bovine serum
(Sanko Jyunyaku}, 100 units/mL sodium penicillin G (Gibco-BRL:
LIFETTCHNOLOGIES),100pg/mLstreptomycinsulfate(Gibco—BRL:
LIFE TECHNOLOGIES) was added to each well. After a culture
until the following day, these cells were used for measurement
5 of the inhibitory activity against the uptake of methyl-o-

D-glucopyranoside.



m nutes. Seven L of nethyl-a-D (U 14C) gl ucopyranosi de (Arnersham 0.8 SEP 2004
Phar maci a Bi otech) was added to 525 L of the buffer for uptake contai ﬁni ng
test sanple (a pH 7.4 buffer containidg 15 140 mM sodi um chl ori de, 2 nM

pot assi um chloride, 1 nmM calcium chloride, 1 nmM nagnesium chloride, 5 nV
met hyl - a- D- gl uco- pyranosi de, 10 nM

2-[4-(2-hydroxyet hyl ) - 1-pi perazi nyl ]ethane sulfonic acid and 5 nMtris
(hydr oxymnet hyl ) am nonet hane), and this mxture was m xed, and then the

buf fer fdr) Messumementt of 2Geuphbli®ivasypaepavedy Egaihbe tdtupgtakd he
buffer for neasurenent of uptake w thout test conpound was prepared. For

esti mat e o ndthyiased D kspyraidei @dsence of test conpound and sodi um
the buffer for neasurenent of the basal uptake, which contains 140 mM

chol i ne chl ori d¢f tier pkmoeadfos atieune@bus lfot hdeCOSvas cpLEpagikexigTinar | y.
After the pretreatment buffer was renoved, 75 gL of the buffer for

nmeasur emaanesi dii 1BKAumdaSSEIeted tbCe 285 el 100 hhe £ ehk e dtieiat ed at
37t for 45 08 SEP 2004 2 hours. After the buffer for nmeasurenent of uptake

was renowadfer2G@ pHof . & Neufdshiowh taiffarg (15 0phiM7 chobuhé edh tomigd nizng 140
mM choline chloride, 2 mM potassiumchloride, 1 nmMcalcium chloride, 1 nM
magnesi umit iplodraische,unl @hildmigkehy [1- aMDeglladomScpyoabas| de,mM Hagidsium
2-[4-(2-hydroxyet hyl)-1-pi peraainyl]ethane sulfonic acid and 5 nMtris(
hydr oxy nethdyax)isie .ndrie tnidarie) [ 4vels? - heottieok stedt helch el p earack dinyrig dithiaaley

renoved. After two additional washing, the cells were solubilized by

addi ti on saflforgq asfid) . andN oM dmdsddvisidakyntes hydldamdaidme thiainer) wae cel | 10
| ysates were transferred to the PicoPlate (Packard) and 150 L of

M cr oSci @dded0 andaditeer e s wedednaybedetd WA, fohel0 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 pL 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-a-D-gluco-
pyranoside, 10 mM 2-[4-(2-hydroxyethyl)-1-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 uL of the buffer for measurement of uptake

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



radi oactivity was neasured with nicroplate scintillation counter TopCount
(Packard). T%e difference in uptake was obtained as 100 % val ue by péFPQML
subtracting the radioactivity in the 1%sasal uptake fromthat in con o

and then the concentrations at which 50 % of uptake were inhibited (I1C
value) were calculated fromthe concentration-inhibition curve by |east
square nethod. The results are shown in the followng Table 1. 20 25 46

[ Tabl e 1] Test conmpound |1 C50 value (nM Exanpl el350 Exanpl e2450

| €88. 1
Exanpl e314DhEnasp| eX500r Biaph£588¢ oMY 8683 EX R g
Exg$| €927 ExanngeIOZIO Exanpl 1175 Exanpl e12110tEg @&@%@%ﬁ@y anpl e

: inarv.the ------- | ucose
2 Assay T@od ha fofGhd whdlAlY vurFheth QR ythng{ﬁ‘fé{]econtaining o
excretion
mM choline chloride, 2 mM potassium chloride, 1 mM calcium

chloride, 1 mM magnesium chloride, 10 mM methyl-a-D-gluco-

5 pyranoside, 10 mM 2-[4—(2-hydroxyethy.l)-1-piperazinyl]ethane
sulfonic acid and 5 mM tris(hydroxymethyl)aminomethane} was
added to each well and immediately removed. After two
additional waéhing, the cells were solubilized by addition of
75 pL of 0.2 N sodium hydroxide to each well. After the cell

10 lysates were transferred to the PicoPlate (Packard) and 150 nL
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 radiocactivity 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 coacentration-inhibition curve by least
square method. The results are shown in the following Table
1.

20

25



5 As experinental animal, overnight fasted SD rats (SLC., nmale, 7 weeks of
age, 180-240 g) were used. Ten ng of test conpound was suspended%gliP |

di ssolved in 300 L of ethanol and theaédi ssolved by adding of 1 HW
pol yet hyl ene glycol 400 and 1.5 nL of saline, and then 3.3 ng/nL solution
was prepared. 10 Three hundred pL.of this solution was dissolved with 2. 7
m. of the solution for dilution (saline: polyethylene glycol 400:ethanol
= 5:4:1) and then 0.33 ng/nL solution was prepared. After the body weights
of rats wdMabimasyy ed, the solution of test conpound was intravenously

|nl ected tothetail vein at G a SEP 2904 47 the dose of 3 m_/kg (1 ng/kg)
For control|, justeetl yompeungol ution ﬁ@alw@guepqhmgthylene gl ycol 4
00: et hanol }=—5:+:4-1) was intravenoysly |n|prtpd tothel tail vein at the

dose of 3 nL/kg. Eﬁgﬁguatgly af t el |ntraVQﬂgys injectfion to the tail vein,
200 5 g/L of—glucose solution was orally admnpistered fto the rats at the
dose of 10|nml/kg (Exghkar. 2The int avenow54guect|on to the tail vein was
performed wWith-26 G.injection needle and 1 il syringg. The oral

adm ni straftion masEﬁgmeéngd with gastric {4gpe for rat and 2.5 nL syringe.
The head ceunt—in one group 10 wasl2 aor 3 Callectigpiof urine was
performed in netabnkaﬁpmag@ afterjthe oralgggdm nistrgtion of glucose was
finished. Fre—sanpting-time for cbllection of urine wWas 24 hours after the
oral adm ni stratlonxaﬁpgéusose After the cgld ection gf urine was
finished, the—urinre—velure-was recprded and the urinarly 15 gl ucose
concentrat|on was Brampiedé The gl hcose comcgntration| was neasured with a
kit for |aboratery—test—a-duecoseBFest—WAKO (MAko Pyre Chem ca

I ndustries| Ltd.).Efaspheount of ufinary 140

Example 8 8.1
Example 9 27
Example 10 210
Example 11 75
Example 12 110

Test Example 2
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



gl ucose excretion in 24 hours per 200 g of body wei ght was cal cub&t3El Blom
urine volune, urinary glucose concentration and 20 body weight. The results
are shown in the followi ng Table 2. [Zable 2] Test conpoundAnmount of
urinary glucose excretion (ng) Exanplel27.4 Exanple7109.1 Exanpl e8238.9
Exanpl e1069.5 0 8 SEP 2004 48 Test Exanple 3 Acute toxicity Five weeks old
male ICR mce (CLEA JAPAN, INC. 29-34 g, 5 5 animals in each group) were
fasted for 4 hours, and 666 ng/nL of a suspension which was prepared by
addi ng sathredopel p£ &8t mfl/&ge (¢l mggkgd00: Eéphatht£SI 4. st only the
2-[4- (2- hydroxy- ethyl)benzyl]pheny (3-D glucopyranoside (the conpound
descri bedsohuEienp( galije nao lyehtiyleneoysiyo Rdwionierhaned ats .ty jlfagdose of
3 M/kg (2000 ng/kg). No death was observed until 24 hours after the
adnmi ni st r ahtoavehodsdyr imjedpad iteoabhbitaiTheigl &€ amy QBQQYéP&yJﬂEﬂKyl benzene
e

derivatives 15 represented by the above general formula (I) of t present
i nvent i onIhmedianedyceftentinmidividclsy iadleictiibyy t8 theraailSEeia., 20be
present invention can provide agents for the prevention or treatnent of
di abetfes, gL abfetdlonmorgplsiotationsvaohesi iy aamiRestkirka. té nmdeiatsoge since
conpounds represented by the above
the dose of 10 mL/kg (2 g/kg). The intravenous injection to
the tail vein was performed with 26 G injection needle and 1
mL syringe. The oral administration was performedwith gastric
tube fox rat and 2.5 mL syringe. The head count in one group
10 was 2oxr 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




20 general formula (I1) are inportant as internediates in the production
of the conpounds represented by the above general formula (1), thejgsep 204
conmpounds represented by the above genggal forrmula (1) of the present

i nvention can be readily prepared via such conpounds. 49 Clainms 1. A

gl ucopyr anosyl oxybenzyl benzene derivative represented by the general
formula: 2 HOO- O HOB '""OH5 OH 0 8 SEP 2004 wherein Ra represents a
hydrogen atom or a hydroxy(lower alkyl) group; and R2 represents a | ower
al kyl group, a lower al koxy group, a |ower alkylthio group, a

hydr oxy(l ower al kyl) group, a hvdroxv (Ilower al koxy) group, a hydroxy
(lower afrlykt Bkampdeoyp, 10 a | ower al koxy-substituted (lower alkyl)
group, a |lower al koxy-substituted (lower al koxy) group or a | ower al koxy-
substi t ut 0 iahi kY kO ) group, or a pharmaceutically acceptable
salt thereof. 15 2. A gl ucopyranosyl oxybenzyl benzene derivative as clai ned

inclaiml, reprecenkeskdVold eed mkQEMbLEs HRMAY, 1B 29,

5 5 animals in each group) were fasted for 4 hours, and 666 mg/mL
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 B-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 pPresent
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.




wherein Ra represents a hydrogen atom or a hydroxy(lower al kyl) group 3&&
R3 represents a | ower al kyl group, a |lower al koxy 20 group or SEP

hydr oxy(i ower al kyl) group, or a pharfraceutically acceptable salt

thereof. 50 0 B SEP 2004 3. A pharnmaceutical conposition conprising as the
active ingredient a glucopyranosyl oxybenzyl benzene derivative as clained
inclaiml or 2 or a pharmaceutically acceptable salt 5 thereof. 4. A
pharmaceutical conposition as claimed in claim3 wherein the conposition
is a human SGT2 inhibitor. ,0 | A phansraceutical conposition as clained
in claim4 wherein the conposition is an agent for the prevention or
treatnent of diabetes or diabetic conplications. 6. A pharnaceuti cal
conposition as clained in claim4 15 wherein the conposition is an agent
for the pI.eventAO 180 zi‘@ﬁb@‘@ﬂ'fox@ﬂjeﬁbgﬂibtey)ze'né deAivee iofe a
glucopyranosyloxy enzy enzene derivative as clainmed in claiml or 2, or a
phar maceutégabk¥naceepiabhe s¥hler2Q themmak:for the manufacture of a
pharmaceutical conposition for the prevention or treatnment of a di sease
associated with hypBrg ~-8 . ;= use of a

ggl ucopyr anosyl uxybeD2 ENZE deri'tra tive or 25 ; a pharmaceutically
acceptable salt thereof Bs Clainmed in claim1l wherein a di sease associ ated

wth hyperglycenmg?meﬂ*%betes or diabetic conplications. a 8 SEP 2004
HO" '

“OH
OH
5

wherein R* represents a hydrogen etom or a hydroxy(l‘ower alkyl)}
group: and R? represents a lower alkyl group, & lower alkoXy
lgroup, a lower alkylthio group, a hydroxy(lower alkyl) group,
a hvdroxy(lower alkoxy) group, & hydroxy(lower alkylthio) group,
10 a lower alkoxy-substituted (lower alkyl) group, a lower
alkoxy-substituted (lower alkoxy) group or & lower alkoxy-
substituted {lower alkylthio) group, or a pharmaceutically

acceptable salt thereof.

15 2. A glucopyranosyloxybenzylbenzene derivative as claimed

in claim 1, represented by the general formula:
o 0.0
RO~y “OH

OH

wherein R* represents & hydrogen atom or & hydroxy(lower alkyl)
group; and R? represerts a lower alkyl group, a lower alkoXy
20 group or & hydroxy(iower alkyl} group, or a pharmaceutically

acceptable szlt thereof.



51 g, A use of a glucopyranosyl oxybenzyl benzene derivative or a

phar maceutical |y acceptable salt thergﬁi as claimed in claim?7 wheg@igup a0l
di sease associated with hyperglycem a obesity. 5 10. A benzyl phenol
derivative represented by the general fornula: X12 OH wherein R31
represents a hydrogen atomor a protected hydroxy(loweralkyl) group; and
R22 represents a lower alkyl r', r c-ul X a lover alkoxy group, a |ower
al kylthio group, a protected hydrexy (lower alkyl) group, a protected

hydr oxy (l ower al}cozy) group, a protected hydroxy(lower alkylthio )
group, a |lower al koxy- substituted (lower alkyl) group, a |ower al koxy-

substituted . (loweiaBhoxy}igeouponpoailtawer coaipkoein s wssttineutatt i(Mfover a
| :cylthio) group; with the proviso that R32 is not a nmethyl group, an

ethyl grQuUByr e d:50P% 0§Y: cOpQUBn o8y 1E8Rben 2BUthen AgroIpi cari vat 1weetdfoxy group
when R11 1S a hydrogen atom or a salt thereof
‘claimed in claim 1 or 2. or a pharmaceutically acceptable seit

5 thereof.

4. A pharmaceuvticsl composition as claimed in claim 3

wherein the compositicn is a human SGLT2 inhibitor.

10 5. 2 pharmacevutical composition as claimed in claim 4
wherein the composition is an agent for the prevention or

trestment of dizbetes or disbetic complications.

6. 2 pharmaceutical composition s claimed in claim 4
15 wherein the composition is an agent for the prevention oI

treatment of obesity.

7. A use of a glucopyranosyloxybenzylbenzene derivative as

claimed in claim 1 or 2, oT & pharmaceutically ecceptable salt
20 thereoct fort&mamanufactureofiapharmaceuticalcompositionfor

the prevention or treatment of a disease essociated with

hypexglycemia.

8. 2 use of a glucodyranosyloxybenzylbenzene derivative OT
25 ¢ a pharmaceutically acceptable salt thereof &s claimed in claim
7 wherein a Gisease associated with hyvperolycemia is diahetes

or diabetic complicetions.



08 SEP 2004
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9. A use of a g1ucopyranosyloxybenzylbenzene derivative or
a pharmaceuvtically acceptable salt thereof as claimed in claim

7 wherein a disease associated with hyperglycemia is obesity.

10. A benzylphenol derivative represented by the general

Yol

wherein R represents a hydrogen atom or a protected

formula:

hydroxy(lower alkyl) group; and R'? represents a lover 2lkyl

roup, & lower alkoxy group, & lower alkylthio group, &

s

protected hydroxy(lower alkyl) group, & protected hydroxy—
{lower alkoxy) grQup, a protected hydroxy(lower alkylthio)
greup, a lower alkoxy-substituted (lower 2lkyl) group, a lower
alkoxy—substituted {lower alkoxy) group or & lower alkoxy-
substituted (lower alikylthio) group: with the proviso that r??
is not a methyl grovp. an ethyl. group, an isopropyl group, &
tert-butyl group oI & methoxy group when R is a hydrogen atom,

or a salt therecf.





