1 2 5 MAY 2005 DESCRI PTI ON GLUCOPYRANCSYLOXYPYRAZOLE. DERI VATI VES AND USE
THEREOF I N MEDI CINES 5 Technical Field The present invention relates to
gl ucopyr anosyl oxy- pyrazol e derivatives or pharnmaceutically acceptable salts
t her eof which are useful as nedi canentsland pharnmaceutical uses 10 thereof.
Mre particularly, the present invention relates to 76 MAY 7005
gl ucopyr anosyl oxypyrazol e derivatives represented by the general formula:
R2 T ON N 15 wherein R represents a hydrogen atom a |ower al kyl group
or a group formng a prodrug; one of Qand T represents a group represented
by the general fornula: PO VU OHOESERIEHI OMherein P represents a hydrogen
atomor a group formng a prodrug) , 20 while the other represents a | ower
al kyl group or a halo(lower 2 alkyl) group; R represents a hydrogen atom a
| ower al kyl group, 2

GLUCOPYRANOSYLOXYPYRAZOLE .DERIVATIVES

AND USE THEREOF IN MEDICINES

Technical Field
The present invention relates to glucopyranosyloxy-
pyrazole derivatives or pharmaceutically acceptable salts
thereof which are useful as medicaments and pharmaceutical uses
10 thereof. '
More particularly, the present invention relates to
glucopyranosyloxypyrazole derivatives represented by the

general formula:

15 wherein R represents a hydrogen atom, a lower alkyl group or
a group forming a prodrug; one of Q and T represents a group

represented by the general formula:

(whereinPrepresents ahydrogenatomor agroup formingaprodrug),
20  while the other represents a lower alkyl group or a halo(lower

2
alkyl) group; R represents a hydrogen atom, a lower alkyl group,



2 6 MAY 2005 a |ower al koxy group, a |lower alkylthio group, a halo (Ilower

al kyl) group or a halogen atom and with the proviso that P does not
represent a hydrogen atom when R represents a hydrogen atom or al oweral kyl
group, or pharmaceutically acceptable %alts thereof, 5 which are useful as
agents for the prevention or treatnent of a disease associ at ebf Wit A0
hyper gl ycem a such as di abetes, diabetic conplications or obesity, of which
gl ucopyr anosyl oxy- pyrazol e derivatives, which have an inhibitory activity
in human SG.T2, represented by the general formula: R /-\~To N, \, NO
1) 1Q RabowgerékaxRETRH €8anws ra lnydrtdgensaeem érhad d (dwstema k¥ 1 yr oup;
one of 0 and T O represents a group represented by the general formula: HOB
O HO OH9mpl®rwhi helphenogken: r epd st she [paweilsdl kpltgPodpesrnat

hal o(lower alk 1 rou 2y ) g p; and R represents a hydrogen atom a | ower

al kyl grapFeseltomehydrregy grouprhed Rovepraskyrshi dvgregsn akamo?t ower

al kyl ) group or a halogen atom are active forns,. and to pharnaceuti cal

uses t hersebdwer alkyl group, or pharmaceuticallyacceptablesalts thereof,
5] which are useful as agents for the prevention or treatment of

a disease associated with hyperglycemia such as diabetes,
diabetic complications or obesity, of which glucopyranosyloxy-

pyrazole derivatives, which have an inhibitory activity in human

SGLT2, represented by the general formula:

RZ%TO
— (1D

N
QO/Q[}I/

RO
10

wherein RO represents a hydrogen atom or a lower alkyl group;
one of QO and T0 represents a group represented by the general

formula:

I

o)
HO/A O
HOY “OH

OH

15 while the other represents a lower alkyl group or a halo(lower
alkyl) group; and R2 represents a hydrogen atom, a lower alkyl
group, a lower alkoxy group, a lower alkylthiogroup, ahalo(lower
alkyl) group or a halogen atom, are active forms, and to

pharmaceutical uses thereof.

Background Art



20 Background Art 3 Z 6 MAY 2005 Diabetes is one of lifestyle-rel ated

di seases with the background of change of eating habit and | ack of

exerci se. Hence, diet and exercise therapies are perforned in patients with
di abetes. Furthernore, when its sufficient control and 5 continuous
performance are difficult, drug treatnent is sinmultaneously perf Mtngd; Now,
bi guani des, sulfonylureas and insulin sensitivity enhancers have been

enpl oyed as antidiabetic agents. However, biguanides and sul fonyl ureas show
occasional ly adverse effects such as lactic acidosis and 10 h go | ycem a,
respectively. PiaRed®se i6f Bsi R Fﬁ§6§¢ﬁle§§ﬁéﬁﬁﬁ9iP§S@ﬁﬁ§ﬁcgﬁg, gﬁ@erse
effects such as edema occasionally are observed, and it is also concerned
for advaf@HFgrosrestt gharrecdfer el 19 heBrien 4 PSP ve*ERELSepr oBERAB; it has
been desired to devel op antidi abetic agents having a new 15 nechanism In
recent yéded, el eredifefe o HAP 1§D TNt PR 2bETF¢ 1agentsehhs Béeh
progressing, which pronote urinary glucose excretion and |ower_ bl ood

gl ucose 1%vEERF -pr ERERPRAFCERe e &8 €T itco S Hd A 1T T 13 ki dney (J.
din. Invest., Vol.79, 20 pp.1510-1515 é1987 ). In addition, it is reported
that SGLTRRANAOG ROEELOTEEShsHo? t @ DICREt présenttree e sl igegnent of
the kidney's proxinmal tubule and participates mainly in reabsorption of

gl ucose fHIMEREE MHFOUGRTGPEMEAUI al¥ o) . Pigyanideg s esgtfonydrrgss pd397- 404
(1994)). Accordingly, inhibiting

insulinsensitivity enhahcers have beenemployedas antidiabetic
agents. However, biguanides and sulfonylureas show
occasionally adverse effects such as lactic acidosis and

10 hypoglycemia, respectively. In a case of using insulin
sensitivity enhancers, adverse effects such as edema
occasionallyareobserved, 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

15 mechanism.

In recent years, development of new type antidiabetic
agents has been progressing, which promote urinary glucose
excretion and lower blood glucose level by preventing excess
glucose reabsorption at the kidney (J. Clin. Invest., Vol.79,

20 pp.1510-1515 (1987)). In addition, it is reported that SGLT2
(Na+/glucose cotransporter 2) is present in the S1 segment of
the kidney’'s proximal tubule and participates mainly in
reabsorption of glucose filtrated through glpmerular'(J. Clin.
Invest., Vol.93, pp-397-404 (1994)). Accordingly, inhibiting

25 a human SGLT2 activity prevents reabsorption of excess glucose
at the kidney, subsequently promotes excreting excess glucose

though theurine, andnormalizesbloodglucose level. Therefore,



25 a human SA.T2 activity prevents reabsorption of excess glucose at the
ki dney, subsequently pronptes excreting excess glucose though the urine,
and normalizes bl ood glucose |evel. Therefore, 4 2 6 MAY 2005 fast

devel opment of antidi abetic agents, W ch have a potent inhibitory activity
in human SGLT2 and have a new nechani sm has been desired. Aldd¥AYsilffice such
agents pronote the excretion of excess glucose though the urine and
consequently the glucose 5 accunmul ation in the body is decreased, they are
al so expected to have a preventing or alleviating effect on obesity and a
uri nat i ngaéftf develPprendr abdr entindalgéacsagreteonsindereday® a et ul for
various rel ated di seases which occur acconpanying the progress of diabetes
or obesi tphdbe tog yhyedighfeednahup@nASGEdRpanAdiahavd mepyrevi el sibi ety, it
is described that WAY-123783 increased an anount of excreted glucose in
normal hesedpdegeredit sAespectindens hohmyeate RN Ehpetbmtian (J.
Med. Chem, Vol. 39, pp. 3920-3928 (1996)). 15 Disclosure of the Invention
The preseAtexpeyentdrnsdsgyehonagli dae eadnesany aos siean@n tidonpbdardsidrsd ng an
inhibitory activity in human SGT2. As a result, it was found that
conpoundécegmudgdited ibythaebabpvies dyar@ased.othglaal¢)ahse worrara®d into
gl ucopyranosyl oxy 20 pyrazol e derivatives represented by the above general
formul a tel hpvgs at RaEev eadtinge offorasl Vi ah g e SheR @aPasdddl 1aag 2
inhibitory activity in human SGT2 as nentioned bel ow, thereby formng the
basi s of UFReajiageRt ferfent TORTNFRBOBLesERE FFRRhE i BTE i LRV PRA de t he

foIIovx,in%eu , ) ] . )
seful for various related diseases which occuxr accompanying
the progress of diabetes or obesity due to hyperglycemia.
10 As compounds having pyrazole moliety, it is described that
WAY-123783 increased an amount of excreted glucose in normal
mice. However, its effects in human are not described at all

(J. Med. Chem., Vol. 39, pp. 3920-3928 (1996)).

15 Dbisclosure 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 compounds represented by the above
general formula (I) are converted into glucopyranosyloxy-
20 pyrazole derivatives represented by the above general formula
(II) as their active forms in vivo, and show an excellent
inhibitory activity in human SGLT2 as mentioned below, thereby
forming the basis of the present invention.
The present invention is to provide the following
25 glucopyranosyloxypyrazole derivatives or pharmaceutically
acceptable salts thereof, which exert an inhibitory activity

in human SGLT2 in vivo and show an excellent hypoglycemic effect



2.5 gl ucopyranosyl oxypyrazol e derivatives or pharmaceutically acceptable
salts thereof, which exert an inhibitory activity in human SGT2 in vivo
and show an excell ent hypoglycemc effect 5 2 6 MAY 2005 by excreting
excess glucose in the urine through preventing the reabsorplf 4 diligl ucose
at the kidney, and to provide pharnmaceutical uses thereof. This is, the
present invention relates to a 5 gl ucopyranosyl oxypyrazol e derivative
represented by the general fornmula: RR T N(lI) NR wherein Rrepresents a
hydrogen atom a |ower alkyl group or a group formng a prodrug; one of Q
and T repred%REat hngreoife s ILEFrESeht ddiepy i Re Jerstdl PrevRitand ¥ee o 0 HO'
OOH OH (wherein P represents a hydrogen atomor a group form ng a prodrug)
. whi | e TERESEERER oMe e EHMP %8 |neh aalidAN & ol dria Hadvtdower  al kyl )
group; R 2 represents a hydrogen atom a |ower al kyl group, 15 a | ower

al koxy gPbapmagendiealalugas Hitepddup, a halo (lower alkyl) group or a

hal ogen atom and with the proviso that P does not represent a hydrogen

at om when R rephéSedtss &heydregan atldveortiop 1Tsderted K8 ¥Yroup, or a

pharmaceutically acceptable salt thereof.
5 glucopyranosyloxypyrazole derivative represented by the

general formula:

R? T

wherein R represents a hydrogen atom, a lower alkyl group or
a group forming a prodrug; one of Q and T represents a group

10 represented by the general formula:

(whereinPrepresentsahydrogenatomor agroup formingaprodrug),
while the other represents a lower alkyl group or a halo(lower
alkyl)group;Rzrepresentsarwﬂrogenatmn,aloweralkylgroup,

15 alower alkoxygroup, aloweralkylthiogroup, ahalo(lower alkyl)
group or a halogen atom; and with the proviso that P does not
represent a hydrogen atom when R represents a hydrogen atom or
a lower alkyl group, or a pharmaceutically acceptable salt
thereof.

20 Also, the present invention relates to a pharmaceutical
composition, a human SGLT2 inhibitor and an agent for the

prevention or treatment of a disease associated with



20 Al so, the present invention relates to a pharmaceutical conposition, a
human SG.T2 i nhi bitor and an agent for the prevention or treatnent of a

di sease associated with 6 2 6 MAY 2005 hypergl ycem a, which conprise as an
active ingredient a gl ucopyranosyl oxypyrazol e derivative reprldsityt 886 by t he
above general formula (1) or a pharmaceutically acceptable salt thereof. 5
The present invention relates to a nethod for the prevention or treatnent
of a disease associated with hyperglycem a, which conprises adm ni stering
an effective anmount of a gl ucopyranosyl oxypyrazol e derivative represented
by the aBvipeIgeverealid orvil @ (F9MBRF 18€ phtr Facttt 1 ¢al 159redtept able 10 salt
t hereof. The present invention relates to a use of a

gl ucopyr EHCSPREARNT BZ0 B RIEF 3 ¥t ¢ Ve TriepriedéenteRrpyer heddbblee above

general formula (1) or a pharmaceutically acceptable salt thereof for the
manuf act Weaegfala wetelt | caf 2oPposTE¢Ont 671t hedase R @RENtFDRE or
treatnent of a disease associated wth hyperglycem a. Furthernore, the
present iWe&ddfon relates to a pharmaceutical conbinati on which conprises
(A) a_ glucopyranosyl oxypyrazol e derivative represented by the above 20
gener al f or nul a The Preaserdr dphdhecdutT et 1§maccept dit ekl §0% Hdreof, and (B)
at | east one nenber selected fromthe group consisting of an insulin

sensi ti viRGEVERHERIeroT af L dietet absof piioirse M PP e bR te@bfddani de, an
insulin secretion enhancer, an insulin. reparation, a glucagon receptor
antagoni@ﬂ?%ﬁ?%ﬁﬁﬁﬂ%%vr%&%ﬁﬂcﬁomprlses administering an effective

amount of a glucopyranosyloxypyrazole derivative represented
by the above general formula (I) or apharmaceutically acceptable
10 salt thereof.

The present invention relates to a use of a
glucopyranosyloxypyrazole derivative represented by the above
general formula (I) orapharmaceuticallyacceptablesalt thereof
for the manufacture of a pharmaceutical composition for the

15 prevention or treatment of a disease associated with
hyperglycemia.

Furthermore, the present invention relates to a
pharmaceutical combination which comprises (A) a
glucopyranosyloxypyrazole derivative represented by the above

20 general formula (I) orapharmaceuticallyacceptable salt thereof,
and (B) at least one member selected from the group consisting
of an insulin sensitivity enhancer, a glucose absorption
inhibitor, abiguanide, aninsulinsecretionenhancer, aninsulin
preparation, aglucagonreceptorantagonist, aninsulinreceptor

kinase stimulant, a tripeptidyl peptidase II inhibitor, a

[\
(@3

dipeptidyl peptidase IV inhibitor, a protein tyrosine

phosphatase-1B inhibitor, a glycogen phosphorylase inhibitor,



25 kinase stimulant, a tripeptidyl peptidase Il inhibitor, a dipeptidyl
peptidase IV inhibitor, a protein tyrosine phosphatase-1B inhibitor,
gl ycogen phosphorylase inhibitor, 2 6 _MAY 2005 a gl ucose-6-phosphat ase

i nhibitor, a fructose-bi sphosphat ase

7

a

i nhi bitor, a pyruvate débyd¥dilinase

inhibitor, a hepatic gluconeogenesis inhibitor, D-chiroinsitol, a glycogen
synt hase kinase-3 inhibitor, glucagon-like peptide-1, a glucagon-like 5
1 anal ogue, a glucagon-1like peptide-1 agonist, anylin, an anylin
anal ogue, an anylin agoni st, an al dose reductase inhibitor, an advanced
gl ycati of %Hﬂﬂ?ﬁﬂu@t%h?%P%ﬁfﬁéﬁ 1nbhphieor 2@ £ PYOtE ST U TS REA 1Hi%i t or

a' +-am nobutyric acid receptor antagoni st, a sodium channel antagonist, a

pepti de-

transcri
N acet yl
factor-|

anal ogue

derivati
sul odexi

pEhiBIEgEL of REFRBALRhIBIYGECI&NESS dpeiitase ingmdiltr, an
at ed- a-linked-aci d-_ di peptidase inhibitor, insulin-like growh

gluppreerePeddsi Vet Yt 'oui hPr SBEEP 1N 1Pt et BLYHBPPI &Y Yritiitth

de, Y-128, a hydroxynethyl- glutaryl coenzyne A

~epidernmal growth factor, nerve growmh factor, 15 a cagnitine
§&nager di HeD 1B ROHr oXyua2 ARE hiL he daR b e - L EGB 92 E2 Mo Shol

factor

reduct asBERhi BET 6r2f 1 BT adi GHerF 9ot 1 bice PeRF3-AedrleABRBHEbr 2AYONit, an

acyl -coenzyne A chol esterol acyltransferase inhibitor, probcol, a thyroid
hor mone #BCRPY OFP281E¢8ANSL, 28 CRYILESt 8POM 18fs 0@t A ASFhiTIsiGEase | i pase
inhibitor, .a mcrosonal tr%%hyceride'transfer protein inhihitor, a

| i poxygehaRePiARFbi £8r 2943 BLHEFALH COPOCT e Fesda M bitor, a
squal ene synthase inhibitor, a |owdensity |ipoprotein receptor enhancer, a
én%%pataéri@éprvgyxhklnase(21nh1b1tor, a y-aminobutyric acid

ni coti ni

10

15

25

receptor antagonist, a sodium channel antagonist, a transcript
factor NF-xB inhibitor, a lipid peroxidase inhibitor, an
N-acetylated-oa-linked-acid-

dipeptidase inhibitor, insulin-like growth factor-I,
platelet-derived growth factor, a platelet-derived growth
factor analogue, epidermal growth factor, nerve growth.factof,
a carnitine derivative, uridine, 5-hydroxy-1l-methylhidantoin,
EGB-761, bimoclomol, sulodexide, Y-128, a hydroxymethyl-
glutaryl coenzyme Areductase inhibitor, afibricacidderivative,
a ff3-adrenoceptor agonist, an acyl-coenzyme A cholesterol
acyltransferase inhibitor, probcol, a thyroid hormone receptor
agonist, acholesterol absorptioninhibitor, alipase inhibitor,
a microsomal triglyceride transfer protein inhibitor, a
lipoxygenase inhibitor, a carnitine palmitoyl-transferase
inhibitor, a sgqualene synthase inhibitor, a low-density
lipoprotein receptor enhancer, a nicotinic acid derivative, a
bile acid sequestrant, a sodium/bile acid cotransporter
inhibitor, a cholesterol ester transfer protein inhibitor, an

appetite suppressant, an angiotensin-converting enzyme



25 bile acid sequestrant, a sodiunmbile acid cotransporter inhibitor, a
chol esterol ester transfer protein inhibitor, an appetite suppressant, an
angi ot ensi n-converting enzyne 8 2 6 Y 2005 inhibitor, a neutral

endopepti dase inhibitor, an angi ot ensi Il receptor antagoni tg MAN2005

endot hel i n-converting enzynme inhibitor, an endothelin receptor antagonist,
a diuretic agent, a calciumantagonist, a vasodilating anti hypertensive
agent, 5 a synpathetic blocking agent, a centrally acting antihypertensive
agent, an U2-adrenoceptor oni s an.  antiplatelets agent, a uric acid
synthe5|s%qqﬂﬁ%ﬁq§w'a‘QeUGFFgO§BPP€eQ§éﬁFS§n “QlBFFﬁﬁry 3| RAFIAFSRF 1IN The
present invention relates to a nethod for the revention or treatnent of

a di seasée adEHERAVD M IO HyHer gﬁ‘@c%’?ﬁ%th%ﬁ%hc% THed YUY Afstering an

effective _anount of (A). a glucog%rangs razole derivat.ive represented
by, the. AL e aPn (IR iy PHFCRCC B BB oo Fy SHEcd SBFBE al

thereof, iIn conblnatlon wi.th 15 east one.nenber selected fromthe

group comsi 9ﬁ§”b?nt§ﬁopﬁ§ﬁllﬁ &859%&%9 )9 eARRHEEP ST 5egF bk Gs898BEor pti on

i nhi bitor, uani d insulin secretion enhancer, an insulin
pr epa?atlaor?Y“éP qU?c ﬁﬂr Bra bgohi S1 et thsi F PP eceptor ki nase
stinmulant, a trlpeptldyl peptidase Il inhibitor, a 20 dipeptidyl peptidase

|V |nmIMQQﬁthPﬁﬁ?ﬁQﬁ%Vq)ﬁ?ﬁﬂ?ﬁ;a?ﬁﬁﬁﬂﬁﬁﬁ%ﬂﬁ??ﬁ?qqﬂﬁQﬁQ%ﬁt £l ycogen
phosphoryIQ§e [ h|b|tor gIUCQ%Q:Qi S ase. |nh|b|tor £ a
fruct ose-Hl r}pef%a‘? 256199 n i Bt tor % %%I?tehedse‘h R ot yeths® i nfibitor, a
hepat i c ugx.llccooéheﬁgc?”aeg%nt |y Bl t&finéh?héﬁ?éf&%{é’ér. a gl ycoge” synt hase
The present invention relates to a method for the
10 prevention or treatment of a disease associated with
hyperglycemia, which comprises administering an effective
amount of (A) a glucopyranosyloxypyrazole derivative
represented by the above general formula (I) or a
pharmaceutically acceptable salt thereof, in combination with
15 (B) at least one member selected from the group consisting of
aninsulinsensitivityenhancer, aglucoseabsorptioninhibitor,
a biguanide, an insulin secretion enhancer, an insulin
preparation, aglucagonreceptor antagonist, aninsulinreceptor
kinase stimulant, a tripeptidyl peptidase II inhibitor, a
20 dipeptidyl peptidase IV inhibitor, a profein tyrosine
phosphatase-1B inhibitor, a glycogen phosphorylase inhibitor,
a glucose-6-phosphatase inhibitor, a fructose-bisphosphatase
inhibitor, a pyruvate dehydrogenase inhibitor, a hepatic

gluconeogenesis inhibitor, D-chiroinsitol, a glycogen synthase

o
(@1}

kinase-3 inhibitor, glucagon-like peptide-1, a glucagon-like
peptide-1 analogue, a glucagon-like peptide-1 agonist, amylin,

an amylin analogue, an amylin agonist, an aldose reductase



25 ki nase-3 inhibitor, glucagon-like peptide-1, a glucagon-like peptide-1
anal ogue, a glucagon- |ike peptide-1 agonist, anylin, an anylin anal ogue,
an anylin agonist, an al dose reductase s 2 6 MAY 2005 inhibitor, an
advanced gl ycati on endproducts f or mat i‘on inhibitor, a protei% hﬂ“ﬁﬁ? C
inhibitor, a y-am nobutyric acid receptor antagonist, a sogiun1c annel
antagonist, a transcript factor NF-KB inhibitor, a |ipid peroxidase
inhibitor, an 5 N-acetyl ated-a-I|inked-acid di peptidase inhibitor,
insulin-like growh factor-1, platelet-derived growh factor, a
pIatelet}BEFPgEBrgrS%tﬁdvﬁ%ﬂﬁﬂ'%%¥QQﬂﬁR£ Lraciess LY RHR St or, nerve
grow h factor, a carnitine derivative, uridine, . ) )

5- hydr oxyPRIPASORY| ARt O h X 1FRSEcE- 78110 b toclfonpfhiBaPBaREkide2cd 128, a
hydroxynet hyl - glutaryl coenzynme A reductase inhibitor, a f ibric. acid
der { vat | FECEPEOF 181 BRNRRLEEptbF OAGUM SEaNn: A PIOBEynE WU br o
acyl transferase inhibitor, probcol, a thyroid hornone receptor agonist, a
chol est ef8EtaBsNFpKBoANPARIBREor 2 4 1PishPeTomiidsiseo R i I 9F ¢ rds omm
triglyceride transfer protein inhibitor, a |ipoxygenase inhibitor, a

car ni? i n¥-paPAYLGFEdr Paddfécdsé CiGdthi bitor, a squal ene synthase inhibitor, a

| ow- densi_t, ILpoprote%n rec%ptqr e hanggr, a nicotinic acid derivative, a
0

bil e aci §108GGEEEPant e Pada un 9% T dH Co T &S ortdt O 20" i nhi bi tor, a
o) oot oLl B3O AN AL B DL e 30 PR SyppgpSant, an
an angi otensinl o)L L §GEPLYs ANAGOY 3 n?Fa SIGOL RELLJL GOBYELIE NG SRZYITE

a carnitine derivative, uridine, 5-hydroxy-1-methylhidantoin,

10 EGB-761, bimoclomol, sulodexide, Y-128, a hydroxymethyl-
glutaryl coenzyme Areductase inhibitor, afibricacidderivative,

a Pf3-adrenoceptor agonist, an acyl-coenzyme A cholesterol
acyltransferase inhibitor, probcol, a thyroid hormone receptor
agonist, acholesterol absorptioninhibitor, alipase inhibitor,

15 a microsomal triglyceride transfer protein inhibitor, a
lipoxygenase inhibitor, a carnitine palmitoyl-transferase
inhibitor, a sgualene synthase inhibitor, a low-density
lipoprotein receptor enhancer, a nicotinic acid derivative, a
bile acid sequestrant, a sodium/bile acid cotransporter

20 inhibitor, a cholesterol ester transfer protein inhibitor, an
appetite suppressant, an angiotensin-converting enzyme
inhibitor, a neutral endopeptidase inhibitor, an angiotensin
IT receptor antagonist, an endothelin-converting enzyme
inhibitor, an endothelin receptor antagonist, a diuretic agent,

25 a calcium. antagonist, a vasodilating antihypertensive agent,

a sympathetic blocking agent, a centrally acting

antihypertensive agent, an oj-adrenoceptor agonist, an



i nhibitor, an endothelin receptor antagonist, a diuretic agent, 25 a cal cium

ant agoni st, a vasodil ating anti hypertensive agent, a synpathetic bl ocking

agent, a centrally acting antihypertensive agent, an a2-adrenoceptor

agoni st, an 10 2 6 MAY 2005 antiplat¥l ets agent, a uric acith ¥philiesi s

inhibitor, a wuricosuric agent and a urinary al kalinizer. The present

invention relates to a use of (A) a glucopyranosyl oxypyrazol e derivative

represented by the above 5 generalformula (I ) or a

phar maceuti cal | yaccept abl esal tt hereof, and (B) at |east one nenber sel ected

fron1thea@FbBbag%h%F§tPﬁ§ntofaaHrFﬁsaFFﬁ SERSPEFYFt yNeARANEET, 2a gl ucose

absorption inhibitor, abiguanide, an insulin secretion enhancer, aninsulin

pr epar at PBACO@UELticagdnt r aBeépRorTaRRAGoAL SR L 1BAPARSUl i n receptor 10 ki nase

stinulant, a tripeptidyl peptidase Il inhibitor, a dipeptidyl peptidase |V

inhibitor, a pFotePFesgPbsineenphe’pratases1Boi ankbrt 6E, (&)gRycogen

phosphoryl ase inhibitor, a glucose-6-phosphatase inhibitor, a

f r uct osed brsppvspha asexyYPHArbPLerde Bl ik te rdemrdrtegehdse e akobiet or, a

hepatic 15 gl uconeogenesi s inhibitor,D-chiroinsitol, a glyco%en synt hase

ki nade- 39¢haT &t CormughrUddgona Phremgeptitdeat L yagfiartfore spké thgeprifde- 1

anal ogue, a glucagon-1ike peptide-1 agonist, anylin, an anylin anal ogue, an

anyl i n a@g®fidt) adnlapdbsen? StiRRSIsEe leRiieHi 6PT Eie fFrHR €@n§HYEERI%0N

endproducts formation 20 inhibitor, a protein kinase Cinhibitor, a

y- ami nob®f y#R c1BEPHIN r 8eRpt b VARY a§BRFBEST a 80HilHRPERARREPTRALAG0Ni st, a
factor NF-KB inhibitor, a_|lipid peroxidase inhibitor, an

transcri pt
N_acety|g@%aph;pFnR@&gﬂﬁq}de,an1nsulinsecretlonenhancer,anlnsulin

preparation, aglucagonreceptor antagenist, aninsulinreceptor

10 kinase stimulant, a tripeptidyl peptidase II inhibitor, a
dipeptidyl peptidase IV inhibitor, a protein tyrosine
phosphatase-1B inhibitor, a glycogen phosphorylase inhibitor,
a glucose-6-phosphatase inhibitor, a fructose-bisphosphatase
inhibitor, a pyruvate dehydrogenase inhibitor, a hepatic

15 gluconeogenesis inhibitor, D-chiroinsitol, a glycogen synthase
kinase-3 inhibitor, glucagon-1like peptide-1, a glucagon-like
peptide-1 analogue, a glucagon-like peptide-1 agonist, amylin,
an amylin analogue, an amylin agonist, an aldose reductase
inhibitor, an advanced glycation =zndproducts formation

20 inhibitor, a protein kinase C inhibitor, a y-aminobutyric acid
receptor antagonist, a sodium channel antagonist, a transcript
factor NF-xB inhibitor, a lipid peroxidase inhibitor, an
N-acetylated-a-linked-acid-
dipeptidase inhibitor, insulin-like growth factor-1I,

25 platelet-derived growth factor, a platelet-derived growth
factor analogue, epidermal growth factor, nerve growth factor,

a carnitine derivative, uridine, 5-hydroxy-1l-methylhidantoin,



di peptidase inhibitor, insulin-like growh factor-I, 25 platelet-derived
gromh factor, a platelet-derived growh factor anal ogue, epidermal growth
factor, nerve growh factor, a carnitine derivative, uridine,

5- hydr oxy- | -met hyl hi dantoin, 11 Z fi MAY 2005 EGB-761, bi m3§!Marals

sul odexi de, Y-128, a hydroxynethyl- glutaryl coenzyme A reductase inhibitor,
a fibric acid derivative, a |33-adrenoceptor agonist, an acyl-coenzyne A
chol esterol acyltransferase inhibitor, probcol, a thyroid 5 hornone receptor
agoni st, a chol esterol absorption inhibitor, a lipase inhibitor, a

m cr osomBfBt 7 b gl ybémogd omodns el ogegidien  Yi-ARidhi Bomy I FYFeaAyemase
inhibitor, a carnitine palmtoyl- transferase inhibitor, a squalene synthase
i nhi bi t oflugaryéwcaensiving A pepgusitass Aabéptidorenifafé®ricaamil€otinic acid 10
derivative, a bile acid sequestrant, a sodium bile acid cotransporter

i nhi bi t oderaveholest er Bk-edrenocenhsfeagpnodsei nani ahiybi-coenzameappetite
suppressant, an angi otensin-converting enzyne inhibitor, a neutral

endopept FHasestalPrhi eyl tarnsiegiesee AsPADILIE ofec ®FOMC ANt &gdAivsioidan

endot hel i n-converting 15 enzyne inhibitor, an endothelin receptor

ant agoni Bermandi UeeEPECT REM st Gafke Ues AT adcih 32t P bl emsadiibdttiaiy

anti hypertensive agent, a synpathetic blocking agent, a centrally acting
ant i hypefteidse iagjeritom aznkagratiadpt 6iddgehirdte BRanahef pitattéiidt s agent,
a uric acid synthesis _inhibitor, a 20 uricosuric agent and a urinary

al kal i ni 2BP1P6FOTthé HARIFICERPES PNAPPBRAF R Se GRFEHT IOEMPSHESY for t he
prevention or treatnent of a di sease_associated with hyperglycema. In the
present CRIBAFFEASCt REPEEAHOTpr §dPGY2 RGNS YR thase Inhibitor.” a

low-density lipoprotein receptor enhancer, a nicetinic acid
10 derivative, a bile acid sequestrant, a sodium/bile acid
cotransporter inhibitor, a cholesterol ester transfer protein
inhibitor, an appetite suppressant, an angiotensin-converting
enzyme inhibitor, a neutral endopeptidase inhibitor, an
angiotensin II receptor antagonist, an endothelin-converting
15 enzyme inhibitoxr, an endothelin receptor antagonist, a diuretic
agent, a calcium antagonist, a vasodilating antihypertensive
agent, a sympathetic blocking agent, a centrally acting
antihypertensive agent, an op-adrenoceptor agonist, an
antiplatelets agent, a uric acid synthesis inhibitor, a
20 uricosuric agent and a urinary alkalinizer, for the manufacture
of a pharmaceutical composition for the prevention or treatment
of a disease associated with hyperglycemia.
In the present invention, the term "prodrug” means a
compound which is converted into a glucopyranosyloxypyrazole
25 derivative represented by the above general formula (II) as an
active form thereof in vivo. As examples of groups forming

prodrugs, in cases of such groups located at a hydroxy group,



conpound which is converted into a gl ucopyranosyl oxypyrazole 25 derivative
represented by the above general fornula (Il1) as an active formthereof in
vivo. As exanples of groups formng prodrugs, in cases of such groups

| ocated at a hydroxy group, 1 Z 6 MAY12005 a hydroxy-protectdvBAYofidsip used
generally as a prodrug such as glower acyl group, al oner al koxy-
substituted(l ower(l oweracyl) a | ower al koxycarbonyl -substituted (|l ower acyl)
group, a lower al koxycarbonyl group and a | ower al koxy-substituted (| ower

5 al koxycarbonyl) group are illustrated, and in cases of such groups | ocated
at a nitadgeiratonprabeabtine-protecisiede ggneup 1 lysad gemedaligysasha pr odr ug
such as a lower acyl group, a |lower al koxycarbonyl group, a |ower

acyl oxynetloyle rgropp gardpa d dweer adlkooyycardsomiyiubed el byér gegdp qaraip,
illustrated. 10 As the gl ucopyranosyl oxypyrazol e derivatives represented by
t he above lgersar all Kosrymalra only)l, - shadrs teixanpd @ ( logrpoaays) greppesentedby t he
general fornmula: Rz T NOa N R werein Rl represents a hydrogen atom
a | ower alkykygeobpnpya gibupowerd acytowsmowd koa v-ewers tal tkooeyc drilwovert  gr oup, a
| ower acyl oxynmet hyl group or a | ower . al koxycarbonyl oxynet hyl group; one of
QL arid Tdalkepresehbsyvad)goooppr egeesditusdt rtatredhe agenemalcasfesr mfl &ud® O O O
HO" "' OH

groups located at a nitrogen atom, an amino-protective group
used generally as a prodrug such as a lower acyl group, a lower
alkoxycarbonyl group, a lower acyloxymethyl group and a lower
alkoxycarbonyloxymethyl group are illustrated.

10 As the glucopyranosyloxypyrazolederivativesrepresented
by the above general formula (I), for example, compounds

represented by the general formula:

R2 11
R (1a)
N

1L,
Y

R1
1
wherein R~ represents a hydrogen atom, a lower alkyl group, a
15 lower acyl group, a lower alkoxycarbonyl group, a lower
acyloxymethyl group or a lower alkoxycarbonyloxymethyl group;

1 1
one of O and T represents a group represented by the general

formula:

1
20 (wherein P represents a hydrogen atom, a lower acyl group, a
lower alkoxy-substituted (lower acyl) group, a lower

alkoxycarbonyl-substituted (lower acyl) group, a lower



OH 20 (wherein P 1 represents a hydrogen atom a |ower acyl group, a |ower
al koxy-substituted (|l ower acyl) group, a |ower al koxycarbonyl -substituted
(lower acyl) group, a lower 13 2 6 MAY 2005 al koxycarbonyl group or a | ower
al koxy-substituted (lower al koxycarbddyl) group, while the ngQv m@Presents
a lower alkyl or a halo lower alkyl) group ( ) group; R repréesents

hydr ogen atom a | ower al kyl group, a | ower al koxy group, a |ower alkylthio
5 group, a halo(lower alkyl) group or a halogen atom and with the proviso
that P1 does not represent a hydrogen atom when R represents a hydrogen
atom or &Y<GWEICaHINOPY lgraaigplP &fe a (4AWEst ralted<y 15 R Hel Prexknt L9wR%ent i on, the
term"lower alkyl group” 10 neans a straight-chained or branched al kyl
group ha@lf@XyEa o Ydar BbAvRL ol SuEhe st e TEERYESEREER Lanesth Y yroup, a
propyl group, an isopropyl group, a butyl greup, an isobutyl group, a

sec- but ylgrgupupr a hedv{bawgk glsup) arpentyR greppesaemtsiadpedtgdenyroup, a
neopentyl group, a tert-pentyl group, a hexyl 15 group or the like;, the term.
"| ower allEXRy YLOeHPT MHeaNsIBOURT R YIRT ehKPHE P B Ibr adEWed HHKOXEA P oup
having 1 to 6 carbon atons such as a nmethoxy group, an ethoxy group, a
propoxy GFOUP, 2aRaileépPupexLlEFélpIrauBuPbxy GrobePeh ant PBobUtGXNYL Bt oup, a
sec-butoxy group, a tert-butoxy group, a pentyloxy group, an 20 isopentyl oxy
group, andSpRRPYRERYytyrbUD, daetepPLpefPYE oYt gf QLI o HEeRYFPEXYRGROUP or the
like; and the term "l ower alkylthio group” neans a straight-chained or

br anched T&PEFESERITE Gr HYFITRSFE NG EP™ °F & dartsdn Htfohs FRHP aL % et hyl t hi o

rou an _.ethylthio grou
9 P, 1liu trated.g P,

In the present invention, the term "lower alkyl group”
10 means a straight-chained or branched alkyl group having 1 to
6 carbon atoms such as a methyl group, an ethyl group, a propyl
group, an isopropyl group, a butyl group, an isobutyl group,
a sec-butyl group, a tert-butyl group, a pentyl group., an
isopentyl group, a neopentyl group, a tert-pentyl group, a hexyl
15 group or the like; the term "lower alkoxy group” means a
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 pentyloxy group, an
20 isopentyloxy group, aneopentyloxygroup, atert-pentyloxygroup,
a hexyloxy group or the 1like; 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 ethylthic group,
a propylthio group, an isopropylthio group, a butylthio group,
25 an isobutylthio group, a sec-butylthio group, a tert-butylthio

group, a pentylthio group, an isopentylthio group, a

neopentylthio group, a tert-pentylthio group, a hexylthio group



a propylthio group, an isopropylthio group, a butylthio group, 25 an

i sobutylthio group, a sec-butylthio group, a tert-butylthio group, a
pentylthio group, an isopentylthio group, a neopentylthio group,
atert-pentylthio group, a hexylthio dfoup 14 2 6 MAY 2005 Miyhgpd i ke. The
term "hal ogen atont neans a fluorine atom a chlorine ato#?{a brom ne at om
or an iodine atonm and the term "hal o(l ower al kyl) group"” neans the above

| ower al kyl group substituted by different or sane 1 to 3 hal ogen atons as
defined 5 above. The term "l ower acyl group” neans a straight-chained,

br anche@rortheydfike -acYhegieap hhwilager as0m” caehHDA at DhBosyBA akeman acetyl
group, a propionyl group, a butyryl group, an isobutyryl group, a pival oyl
group, & hekandpk Yrowup aahdoaingyetonexylddaip8aRE Yrouparghdheheererm "I ower
al koxy 10 substituted (|l ower acyl) group neans the above |ower acyl group
subst i t Uhed oy omes @ddwd )l amaurl Kesangyridip. atitiee tower | alleyl ar®exrycar bonyl
group" neans a straight-chai ned, branched or cyclic al koxycarbonyl group
havi ng 2utbs t7 tedresohy atiohfse mrch cassame netAckpedprbonyd t gro@s, dahined

et hoxycar bonyl group, an 15 isopropyl oxycarbonyl group, an

i sobut yledeyear bBhpl teFoupl GWel: Y AreheXy Merpeas borydigh buphaihedt er m

"I ower al koxycar bonyl - substituted (lower acyl) group neans the above | ower
acyl greagnchasseirt ovedipyachié above rawerd &l Kéxycarbbapl agpBapseeeh as a

3- (et hoxycar bonyl ) propi onyl group; and the term"Il ower 20 al koxy-substituted

(1 oner &Sk @Ry G&reBory I9FGEUp g rilFediboVE OUownet B Kok 3 Bowy | @t oup
substituted by the above al koxy group such as a 2 -nethoxyet hoxycarbonyl
group. EFPOREY e IGO0 t & M1Va HSHRyx yIEt AR Y b upTo HR a@d a2

hydr oxynet hyl grou
y ycycféhé%ylé%rbonyl group; and the term "lower alkoxy-

10 substituted (lower acyl) group means the above lower acyl group
substituted by the above lower alkoxy group. The term "lower
alkoxycarbonyl group” means a straight-chained, branched or
cyclic alkoxycarbonyl group having 2 to 7 carbon atoms such as
a methoxycarbonyl group, an ethoxycarbonyl group, an

15 isopropyloxycarbonyl group, an isobutyloxycarbonyl group and
a cyclohexyloxycarbonyl group; the term "lower alkoxycarbonyl-
substituted (lower acyl) group means the above lower acyl group
substituted by the above lower alkoxycarbonyl group such as a
3-(ethoxycarbonyl)propionyl group; and the term "lower

20 alkoxy-substituted (lower alkoxycarbonyl) groupmeans the above
lower alkoxycarbonyl group substituted by the above alkoxy group
such as a 2-methoxyethoxycarbonyl group. Furthermore, the term
“lower acyloxymethyl group” means a hydroxymethyl group
O-substituted by the above lower acyl group; and the term "lower

25 alkoxycarbonyloxymethyl group” means a hydroxymethyl group
O-substituted by the above lower alkoxycarbonyl group.

In the substituent R, ahydrogenatomor astraight-chained



O substituted by the above | ower acyl group; and the term "l ower 25

al koxycar bonyl oxynet hyl group” neans a hydroxynethyl group O substituted by
the above | ower al koxycarbonyl group. In the substituent R a hydrogen atom
or a straight-chained 15 2 6 MAY 2005l%r branched al kyl gr MMﬁy'?g 1to3
carbon atons are preferable; a hydrogen atom an ethyl grgﬂg, alw opyl
group or an isopropyl group are nore preferable; and an isopropyl group is
nost preferable because of nmetabolic stability in human liver S9 5
fraction. In the substituentR2, astrai ght -chained or branched alkyl group
havi ng 1ot drancdyegonllay besoup kavighttcchaprredn et dfrsadth ed edlelkaplegr oup
having 1 to 3 carbon atons, or a straight-chained or branched al kylthio
group havihgfzioden a3 ogar bore E PP ,pR af RIRIO] @ OAPdC AR e tispp 1 , an

et hoxy 10 group, an isopropoxy group, a methoxy group or a nethylthio group
are noregppepeeabl sBorenprhéesabseit asdt enQigadrIpyilt giroupprief @oslsl e t hat t he
substituent Qis a lower alkyl group or a halo(lower alkyl) group. Anmong
them a bowaeerabkygl bgroupei sf pedhbrdblestabsiiaiyghn- bhaened iverbS&nched

al kyl group having 15 1 to 3 carbon ajons is nore preferable; and a nethyl
group i straosiopr efr abkesubatittheerstuRst ktstersti 9Bt -acheowerd acylragicbed and  a

| oner al koxycarbonyl group are preferable; a | ower al koxycarbonyl group is
nmore prefékdbl eroandhagtingi ghto éhgipmédn stoBFanehédralikdkycar bonyl group
having 2 to 5 carbon atons is 20 nost preferable. Concretely, a

met hoxycahbbngfl gr oupananed ed WoRy¥ a9 Bomy |Ngriauh,L &® Sseprbpdxpéamsonyl group
or an isobutoxycarbonyl group are preferable. As the conpounds of the

pr esent pﬁVQ”ﬁqqﬁﬂght—chained or branched alkylthio group having 1 to

3 carbon atoms are preferable; and an ethyl group, an ethoxy
10 group, an isopropoxy group, amethoxy group or amethylthio group
are more preferable. In the substituents Q and T, it is
preferable that the substituent Q is a lower alkyl group or a
halo(lower alkyl) group. Among them, a lower alkyl group is
preferable; a straight-chained or branched alkyl group having
15 1 to 3 carbon atoms is more preferable; and a methyl group is
most preferable. In the substituent P, a lower acyl group and
a lower alkoxycarbonyl group are preferable; a lower
alkoxycarbonyl group is more preferable; and a straight-chained
or branched alkoxycarbonyl group having 2 to 5 carbon atoms is
20 most preferable. Concretely, a methoxycarbonyl group, an
ethoxycarbonyl group, an isopropoxycarbonyl group or an
isobutoxycarbonyl group are preferable.
As the compounds of the present invention,
4-[(4-isopropoxyphenyl)methyl]-1-isopropyl-3-(6-0O-methoxy-
25 carbonyl-ff-D-glucopyranosyloxy)-5-methylpyrazole,
3-(6-~0-ethoxycarbonyl-f-D-glucopyranosyloxy)-4-[(4-iso-

propoxyphenyl )methyl]-1-isopropyl-5-methylpyrazole,



4-1 (4-i sopropoxyphenyl ) met hyl ] - 1-1 sopropyl - 3- (6- O net hoxy- 25

car bonyl - (3- D- gl ucopyr anosyl oxy) - 5- net hyl pyr azol e,

3-(6- O et hoxycar bonyl - (3- D- gl ucopyr anosyl oxy) -4-[ (4-i so-

pr opoxyphenyi ) met hyl | - 1-i sopr opyl - 5- nt¢ hyl pyrazol e, 16 2 & W 2095
3-(6-0-isopropoxycarbonyl - (3- D gl ucopyr anosyl oxy) - 4-[ ( 4-

i sopropoxyphenyl ) nmet hyl ] - 1-i sopropyl - 5- net hyl pyrazol e,

3-(6- O i sobut oxycar bonyl - (3- D- gl ucopyr anosyl oxy) - 4-[ (4-i so-
propoxyphenyl ) net hyl ] - 1-i sopropyl - 5- net hyl pyrazol e, 5

4-[ (4- et Byl pheny$Ppeehgky carbosiylopyP-3106opyFanieswyoxy ) -4- [ (4~

car bonyl - 3- D- gl ucopyr anosyl oxy) - 5- met hyl pyrazol e,

3- (6- 0- el FORYRBPBHRAYEIY L) PeGhyddpyrSORFIOYY) S4ethvdpryiazole ,
phenyl ) met hyl ] - 1-i sopr opyl - 5- et hyl pyr azol e,

4-1(4-et hy(@h@ny#séybrethyypasb@@y@}-lﬁs@pgép@@p&'@ﬁm@mﬂm&ym #o[(4-iso-
gl ucopyr anosyl oxy) - 1-i sopr opyl - 5- net hyl pyrazol e, [(4 -ethylphenyl
) et hyl ]PrSPO%ED%PPSE)lbﬂ?éiéyédrl%oﬁﬂoprBPYyll écﬁWPé’ﬂé’é’yﬂa@Pyl)e
-|sopropyl--5 nethﬁ g yrazol e, g4 et hoxyphenyl ) net hyl ] - 1- |s

opr opyl - 3= { 64 oc Y kB 9Dyéa\mséﬁyﬂlc -Bsgpﬁ@@mlréndséypomt et hyl pyr azol e,
15 3-(6- C>ethoxycarbon (3- D-gl ucopyr anosyl oxy) - 4-[ (4- et hoxy-
phenyl ) negAHPpy - @s%p@gpyppsrﬁﬁpﬁyﬂgywézél@ethylpyrazole

4-1 (4- et hoxyphenyl )net hyl ]-3-(6 C}lsopropoxycarbonyI-B D-
gIucopyrénbéy@o&%@OEYF§ébP6ﬁ9IBSDWEQHQPEVKQE§P§10XY) ((4-ethyl-

4-[ (4- et hoxyphen h 6- O-i sobut ox carbonyl-(3 D 20
glucopyr8H6€§ %Fng i ﬁﬁﬁyﬁogv&e?hVﬁﬁ FapIrézote.
1-i sopropy O- et hoxycar bony Iucopyranosyloxy)

4- (4- rreﬁ)hékgpﬁgw%%%?h} pes bt h>?| |5>§r R2dF@PropoRyCarbonyL-p-D-

3- (6O e hoxysarbonyl 1 635 P-9! 4EoRYL3N95 % R0hyhy3aRLaRy! -
4—[(4—ethylphenyl)methyl]-3—(6—O—isobutoxycarbonyl-B—D—
glucopyranosyloxy)-1l-isopropyl-5-methylpyrazole,
-{(4-ethoxyphenyl)methyl]-1-isopropyl-3-(6-0O-methoxy-
carbonyl-f3-D-glucopyranosyloxy)-5-methylpyrazole,

15 3-(6-0-ethoxycarbonyl-f-D~glucopyranosyloxy)-4-{(4-ethoxy-
phenyl)methyl]-1-isopropyl-5-methylpyrazole,
4-[(4-ethoxyphenyl)methyl]-3-(6-0-isopropoxycarbonyl-f3-D-
glucopyranosyloxy)-1l-isopropyl-5-methylpyrazole,

4- [ (4-ethoxyphenyl)methyl]-3-(6-0-isobutoxycarbonyl-f-D-

20 glucopyranosyloxy)-1l-isopropyl-5-methylpyrazole,
l1-isopropyl-3-(6-0O-methoxycarbonyl-f3-D-glucopyranosyloxy) -
4-[ (4-methoxyphenyl)methyl]-5-methylpyrazole,
3—(6—O—ethoxycarbonyl~B—D—glucopyranosyloxy)—l—isopropyl—
4-[ (4-methoxyphenyl)methyl}-5-methylpyrazole,

25 3-(6-0-isopropoxycarbonyl-f3-D-glucopyranosyloxy)-1l-iso-
propyl-4-[(4-methoxyphenyl)methyl]-5-methylpyrazole,

3-(6-0-isobutoxycarbonyl-f-D-glucopyranosyloxy)-1-iso-



[ (4- met hoxyphenyl ) net hyl ] - 5- met hyl pyrazol e, 25

(6- O i sopropoxycar bonyl - 3- D- gl ucopyr anosyl oxy) - 1-i so-
ropyl - 4- [ (4- met hoxyphenyl ) net hyl ] - 5- et hyl pyrazol e,
- (6- O-i sobut oxycar bonyl - 3- D- gl ucopyr &hosyl oxy)-1-iso 1 7 27 &MAVA05005

opyl - 4-[ (4- met hoxyphenyl ) net hyl ] - 5- et hyl pyrazol e,

i sopropyl - 3- (6- O net hoxycar bonyl - ( 3- D- gl ucopyr anosyl oxy) -

nmet hyl - 4-[ (4- net hyl t hi ophenyl ) met hyl ] pyrazol e,
- O et hoxycar bonyl - (3-D- gl ucopyr anosyl oxy)-1-isopropyl-5 5 ne

§ -4- [PHOQﬁ%h9rihﬁo@ﬁéﬁywyﬁﬁﬁﬁyﬂ]ﬂ@ﬁazéﬂe5 methylpyrazole,
(6
0

4
3
P
3
pr
1-
5-
3-
th
3-
pr
3-

- O i sopropoxycar bonyl - (3- D- gl ucopyr anosyl oxy) - 1-i so-
pyl - 51 nesbprony ¢ 3- et h’thteﬁb@ptﬁéﬁgtbmmlhﬁl Ppyglazopgranosyloxy) -
(6- O i sobut oxycar bonyl - ( 3- ucopyr anosyl oxy)-1-i so-
propyl - 52 nide kY 44M114nﬁ“ﬁﬁmlﬁ%éﬁﬁé‘ﬁgw)lﬁﬂeﬁ%ﬂldﬁyé‘?@%eand 10 the like are
preferable; 4-[(4-isopropoxyphenyl)nethyl]-1- |sopropyl 3-(6- O net hoxy-
car bonyI3(86EPgtnbopypaﬁ&?@wﬁxﬁ)D59ﬁEFh?VE§ﬂQ§6ﬂ@XY -l-isopropyl-5-
3- (6-a-et hoxycar bonyl - (3-D-gl uco yranosyl oxy).-4-[(4-iso-
propé&yﬁ%%h@Y}n%th&ﬁrmﬁip§égpéﬁy enyhe Ry PEY RZ6P80 185

3-(6- 0O i sopropoxycar bonyl - gl ucopyr anosyl oxy) -4-[(4-i so-
propoxypﬁeh@’r‘?rriaﬁhprppgzxii@@mb@ﬁyll B- ﬁegﬁyppwa@apéyloxy -1-iso-

3-(6-0Oi sobuton%car bon gl ucogl)vr anosyl ox§ % -

pr opoxy pPEPRY 3 et R§ FPYi- ﬁSé;ﬁl‘loWIthE ﬁBﬂHW’ﬁW’& B‘Ieéhé{ épifﬁézoll?ke are nore

preferable; and 20 3-(6-0O et hox car bonyl - (3 Iucopyranosyl oxy)-4-[(4-iso-
pr opoxy pheh§t 9 nes AYRFOXYESERPaEY B5PnE H?PEVF&?@F@laﬁH thelSPike are nost

preferabégbp;T?59gg?g¥9qs—i?&tme “y?gh9¥pkgny %g%h9ET8§%gzo_th|

10 the like are preferable;
4-[(4-isopropoxyphenyl)methyl]-1-isopropyl-3-(6-0O-methoxy-
carbonyl-f3-D-glucopyranosyloxy)-5-methylpyrazole,
3-(6-0O-ethoxycarbonyl-f3-D-glucopyranosyloxy)-4-[(4-iso-
propoxyphenyl)methyl]-1l-isopropyl-5-methylpyrazole,

15 3-(6-0-isopropoxycarbonyl-f3-D-glucopyranosyloxy)-4-[(4-iso-
propoxyphenyl)methyl]-1l-isopropyl-5-methylpyrazole,
3-(6-0-isobutoxycarbonyl-f3-D-glucopyranosyloxy)-4-[(4-iso-
propoxyphenyl)methyl]-1l-isopropyl-5-methylpyrazole and the
like are more preferable; and

20 3-(6-0-ethoxycarbonyl-f3-D-glucopyranosyloxy)-4-[(4-iso-
propoxyphenyl)methyl]-1l-isopropyl-5-methylpyrazole and the
like are most preferable.

The compounds represented by the above general formula
(I) of the present invention can be prepared by introducing

25 hydroxy- and/or amino-protective groups capable of using

generally as a prodrug into a hydroxy group and/or a nitrogen

atom of a glucopyranosyloxypyrazole derivative represented by



(I') of the present invention can be prepared by introducing 25 hydroxy-
and/ or am no-protective groups capable of using generally as a prodrug into
a hydroxy group and/or a nitrogen atom of a gl ucopyranosyl oxypyrazol e
derivative represented by 18 2 6 MAY 2805 the above gener all efMayrgsa (11) in
usual way. For exanple, the conpounds of the present invention can be
prepared using a gl ucopyranosyl oxypyrazol e derivative represented by the
above general formula (I1) according to the 5 foll ow ng procedure or

anal ogous procedures thereof: 19 Z E MAY 2005 Process 1 (In case that Ro
Process #hpsahokpdeegemadt doyrmula (g AmuspylyMay-R2 T 0 (P')20 (I R2-j T
O N -oNOG6 NNor a NAD (1d) A 15 (1%% P 1-N~-~ Ub) Process 5 Process
2 (1V) (in caBert¢mammls. h¢ |greraaidhsntt Rhe poesantovmvert kgt Gpbup) Is a
hydrogen atom Deprotection HCHO Process 3 RT6 R2 T O PI-XI (v 1) o7 N
N N be prepared using a glucopyranosyloxypyrazole derivative

represented by the above general formula (II) according to the

5 following procedure or analogous procedures thereof:



QNOO N (fe) HProcess 7 OHR 14 0O Process 6 (P )20 0 1 D Process 8 0 R 2
T6 R'T6 P50-N NP -X (V1) 31. N N or O (V'II) OH (1g) A 14 Y P3-xI (V
D Process R2 ~'"/ (In case thi a henzylo= P:.i. ,car nyl group) 6-J,/ N
\N Deprotection Y R13 1 Uf) QO0--J9° N N 011) \erein P Dﬁﬂﬁbﬂﬁﬁents a
hydr oxy- protective group such as a |ower acyl group, a |ower

al koxy-substituted (|l ower acyl) group, a |ower alkoxycarbonyl -substituted
(lower acyl) group, a |ower al koxycarbonyl group, a | ower

al koxy-substituted (I ower al koxycarbonyl) g&gggﬁgrla benzyl oxycar bonyl
group; P 3 represents a |ower acyl group O & tower @Ikoxycarbonyl group;
20 2 6 MAY 2005 Process 4 (In case that

is a hydrogen atom)

w6 PO—x2 (VI ) r? T P 2o (11D F*Z—C
» %
(1) i an " - Nﬁ ON

(0] ,

Process 5 Process 2 (IV)

{In case that RS is {In case that Rr®

not a lower alkyl group) is a hydrogen atom)

beprotection HCHO

Process 3 _{(::

oA N /‘ QLA\ N
Q ) N

H Process 7 R
(Te) N\ BEecess 1, (Ic)

HCHO
Process 6 \\\\

*H.0 (111).

Process 8
0 7\
: iﬁ % RN O_H
P20—N ;N
O IV
or (VIII (Ig)

Yy =x"'(VD

R

Process 9

Rz 16 (In case that P° is
a benzyloxycarbonyl group)
\

Qf /N,N Deprotection Y

) .

RTG
(1 w2 0

\

(I

. 0] .
Wherein P represents a hydroxy-protective group such as a lower

acyl group, a lower alkoxy-substituted (lower acyl) group, a
lower alkoxycarbonyl-substituted (lower acyl) group, a lower
) alkoxycarbonyl group, a lower alkoxy-substituted (lower

alkoxycarbonyl) group or a benzyloxycarbonyl group; P3

represents a lower acyl group or a lower alkoxycarbonyl group;



P4 represents a |lower acyl group; P5 represents a |ower 13 al koxycar bonyl
group; R represents a | ower acyl group or a |ower alkoxycarbonyl group; R
14 represents a | ower acyl oxynet hyl roup or a | ower

al koxycar bonyl oxynmet hyl group; R15 re%@esents 5 an anino-prol%@@ﬂ@@ﬁgroup
such as a | ower al kyl group, a lower acyl group, a | ower al koxy-substituted
(l ower acyl) group, a |ower al koxycarbonyl-substituted (I ower acyl) group,
a |l ower al koxycarbonyl group, a | ower al koxy-substituted (I ower

al koxycar ponyl) group or a benzyl oxycarbonyl, group; one of 6 10 and T6
represenPs megrespntepredencedabylt beogpnePal repregkats RO1OWEOrHO "OH CH
(wherein P 0 has the sane neani pg as defined above), while the other

r epr esentdkaxyoneboalykylgrgopupRor mebue¢oettowerlardy|gcygr aampoup are of Q7 and
T7 represents a group represented by,the general 15 fornula: P30 V''O 00 H
H OH (WeesialkRxydmspartiel ganep mBaninepras edefs aédvwabac)loxpmdtédrtthe ot her
represents a | ower alkyl group or a halo (lower alkyl) geoup; X1 and X2

r epr esengrauvpeawiangoygeoupliserencasb @anptoxymet lay bmmru20Ra ofdpordssntat omp and

RO, R2, @ and TO have the sane neanings as defined above. Process 1 21 2 6
MVAY Z2005an amino-protective group such as a lower alkyl group, a lower

acyl group, a lower alkoxy-substituted (lower acyl) group, a
lower alkoxycarbonyl-substituted (lower acyl) group, a lower
alkoxycarbonyl group, a lower alkoxy-substituted (lower

alkoxycarbonyl) group or a benzyloxycarbonyl group; one of Q6

6
10 and T represents a group represented by the general formula:

0 .
(wherein P has the same meaning as defined above), while the
otherrepresents aloweralkyl grouporahalo(loweralkyl) group;
7
one of Q7 and T represents a group represented by the general

15 formula:

3 . . .
(wherein P has the same meaning as defined above), while the

other representsaloweralkyl grouporahalo(lower alkyl) group;

1 2 . .
X and X represent a leaving group such as a bromine atom or

0 2
20 a chlorine atom; and R , R

0 0
., Q and T have the same meanings
as defined above.

Process 1



A prodrug represented by the above general formula (Ib) can be prepared by
protecting the nitrogen atom of a gl ucopyranosyl oxypyrazol e derivative
represented by the above general formula (I 1) with an aliphatic acid
anhydri de represented 5 by the abovélgeneral fornula (11} giMaY d005al i phatic
acid such as acetic acid at usually OCto reflux tenperature for usually 30
mnutes to 1 day, or alternatively, by protecting the nitrogen atomof a

gl ucopyr anosyl oxypyrazol e derivative represented by the above general
formula (11) with a succinimde derivative 10 represented by the above
general fornuPaPEpPdrugnraprAeptedobPyerie ahpsre gaeresedafhganstar hbat usual |y
roomtenperature to ref lux tenperature for usually 1 hour to 1 day. The
reacti ofan e PaePAFE RN dPTd R el Y Yarhed basetebraeused &tarting
material, solvent and reaction tenperature. 15 Process 2 A conpound

r epr es ersla oy Teie sy eRY Qe @l e ferdyied 1(9) Tephas petpd dpatee #yoveat r oduci ng
a hydroxynethyl group into the nitrogen atom of a gl ucopyranosyl oxypyrazol e
der i vat i9g@ e redpr@geht 201 by Wi abaverehee ac ifemmvds idg Jepiss sen tod nal dehyde
20 in a various solvent. As the solvent used in the reaction, water,

met hanolby éhlkapbdloyet gengrypdr sParara difdRl olbnerhahebhet hyl achéet atle,

N, N- di net hyl f or mam de, acetonitrile, a m xed solvent thereof and the |ike
can be idd asetaceatidied reunelilyn0’G sapesdlwr & empegataldeyfproms 0T iy ref | ux

tenperature, and the 25 reaction tinme is usually from30 mnutes to 1 day,
varyi ng 0a8Eton t8 Lided - Qart FRAGNARLERILEl PYBT YRRt Ang theaet torgen

tenperature. Process 3 22 2 6 MAY 2005 ) ]
atom of a glucopyranosyloxypyrazole derivative represented by

the above general formula (II) with a succinimide derivative
10 represented by the above general formula (IV) in an inert solvent
such as tetrahydrofuran at usually room temperature to reflux
temperature for usually 1 hour to 1 day. The reaction time can
be appropriately varied based on a used starting material,
solvent and reaction temperature.
15 Process 2
A compound represented by the above general formula (V)
can be prepared by introducing a hydroxymethyl group into the
nitrogen atom of a glucopyranosyloxypyrazole derivative
represented by the above general formula (II) using formaldehyde
20 inavarious solvent. As thesolventusedinthereaction, water,
methanol, ethanol, tetrahydrofuran, dichloromethane, ethyl
acetate, N,N-dimethylformamide, acetonitrile, a mixed solvent
thereof and the like can be illustrated. The reaction
temperature is usually from 0°C to reflux temperature, and the
25 reaction time is usually from 30 minutes to 1 day, varying based

on a used starting material, solvent and reaction temperature.

Process 3



A prodrug represented by the above general forrmula (Ic) can be prepared by
protecting the hydroxynethyl group of a conpound represented by the above
general formula (V) with a reagent for protecting representf@ &yzm?e above
general formula 5 (VI) in the presenc# of a base such as pyr N
triethylamne, N, N-diisopropylethylamne, picoline, lutidine, collidine,
qui nuclidine, 1,2, 2,6, 6-pentanethyl pi peridine or

1, 4-di azabi cycl o[ 2. 2. 2] octane in an inert solvent or without any solvent.
As the inert solvent used in the reaction, 10 dichl oronethane, acetonitrile,
et hyl acet at e, ARTSHPDPFAPTaRHEed G Gh6f abavet eereahyHiciuem (Ic)

1, 2-di net hoxyet hane, 1, 4-di oxane, acetone, tert-butanol,a m xed sol vent
thereof @Ad behBreprec€aRYberPlrasinat é8e M roeaeeitdylt Fparacdr & is
usually from-40C to reflux tenperature, and the reaction tinme is usually
15 from gompPrRntesepbRdapsedvayying daee wenerabamtara iy wattér iaal ,

sol vent and reaction tenperature. Process 4 A prodrug represented by the
above genep@fnfdrarUPHCLEEY1ngITeRr el oy Corpdbong Teeeedl feamudé prepared
by protecting 20 the. hydroxynethyl group, or the nitrogen atom and the

hydr &xy eV hy| 1y tdgppots ange wdopy? 2R SYPCEx § oy ezl gletinggithye ani@gr.esent ed
by the above general fornula (1) with a reagent for protecting represented
by the aleVedg§érePaPPYbefRlivaaVRe) PifOLhecpr égéAdnsf &°Baddidgeh as
pyridine, triethylamne, 25 N, N-diisopropyl ethylam ne, picoline, lutidine,
coII|d|n%Ul“HE#hééPPd|ﬁez 2,8.5" BeBtBEﬁFgﬁéPHFﬁﬁﬂﬁéPﬁdPﬁe or 1,

4- dlazablcyclo 2% octane in an_inert solvent  or without 23 2 6 MAY
2005 1,4-dia ablcyclo .2]Joctane in an inert solvent or without

any solvent. As the inert solvent used in the reaction,

10 dichloromethane, acetonitrile, ethyl acetate, diisopropyl
ether, chloroform, tetrahydrofuran, 1,2-dimethoxyethane,
1,4-dioxane, acetone, tert-butanol, amixed solvent thereof and
thelikecanbeillustrated. Thereaction temperature isusually
from-40°C toreflux temperature, and the reaction time is usually

15 from30minutes to2days, varyingbasedonausedstartingmaterial,
solvent and reaction temperature.

Process 4
A prodrug represented by the above general formula (Id)
or an analogous compound thereof can be prepared by protecting

20 the hydroxymethyl group, or the nitrogen atom and the
hydroxymethyl group of a glucopyranosyloxypyrazole derivative
represented by the above general formula (II) with a reagent
for protecting represented by the above general formula (VII)
in the presence of a base such as pyridine, triethylamine,

25 N,N-diisopropylethylamine, picoline, lutidine, collidine,
quinuclidine, 1,2,2,6,6-pentamethylpiperidine or

1,4-diazabicyclo[2.2.2]octane in an inert solvent or without



any solvent. As the inert solvent used in the reaction, dichloronethane,
acetonitrile, ethyl acetate, diisopropyl ether, chloroform

tetrahydrofuran, 1, 2-dinethoxyethane, 1, 4-di oxane, acetone, tert-butanol, a
m xedsol ventthereof and 5 the |ike caR3be illustrated. The 77&athi it
tenperature is usually from-40Cto ref |lux tenperature, and the reaction
time is usually from30 mnutes to 2 days, varying based on a used
startingmaterial, solvent and reaction tenperature. Process 5 10 A prodrug
represented by the above general fornula (le) or an anal ogous conpound

t her eof eanw belyeadar edsbyhsubpecti rglvantomsednd ir dfrees@mcdd dsy t he above
general fornmula (ld) to deacylation in the presence of a weak base such as
sodi um hydcbderoredihizatat ecedodiiimida batdiwl crcpmrtassidim e@hermate in an 15
al coholic sol vent such as nethanol or ethanol. The reaction tenperature is
usual | y frtderoCcihd omeffdmnx, ttenfpertatdnaurand the? -diesethonveimené s usual ly
from1l5 mnutes to 1 day, varying based on a used starting material,

sol vent dnd-déactaingn teaperat dred t -brtgdeds & Mddred pe bdey thepeesem@d by t he
above general formula (If) or an anal ogous conpound thereof can be prepared
by prot edhiengike fien piet ¥ bljesit 22 ol of Thecompouhel feppesainted isyusirl Above
general fornmula (le) with an aliphatic acid anhydride represented by the
above ged@wal - O aefluk)tampearatalriqphan d ¢ haci ehsuodn 4sme s saestd tlaci d at
usually OCto reflux tenperature for usually 30 mnutes to 1 day

al t er nat fFeMB0 RERAL RS GO FANT d@aél&lf‘gé)@lsx‘?@ on %Hﬁégéﬁaﬁwm%@%e

general fornula (I in an inert solvent 24 2 6 MAY 2005
solvent and reaction temperature.

Process 5

10 A prodrug represented by the above general formula (Ie)
or an analogous compound thereof can be prepared by subjecting
a compound represented by the above general formula (Id) to
deacylation in the presence of a weak base such as sodiumhydrogen
carbonate, sodium carbonate or potassium carbonate in an

15 alcoholic solvent such as methanol or ethanocl. The reaction
temperature is usually from 0°C to reflux temperature, and the
reaction time is usually from 15 minutes to 1 day, varying based
on a used starting material, solvent and reaction temperature.
Process 6

20 A prodrug represented by the above general formula (If)
or an analogous compound thereof can be prepared by protecting
the nitrogen atom of a compound represented by the above general
formula (Ie) with an aliphatic acid anhydridé represented by

the above general formula (III) in an aliphatic acid such as

acetic acid at usually 0°C to reflux temperature for usually

o
U

30minutes tolday, alternatively, witha succinimide derivative

represented by the above general formula (IV) in an inert solvent



such as tetrahydrofuran at usually roomtenperature to reflux tenperature
for 1 hour to 1 day, and further alternatively, with a reagent for
protecting represented by the above general formula (VI) in the presence of
a base such as pyridine, triethylanm id 5 N, N-diisopropyl et hb XA d&h
picoline, lutidine, collidine, quinuclidine, 1,2,2,6,6-pentanethylpiperidine
or 1,4-diazabicyclo[2.2.2]octane in an inert solvent such as

di chl oronet hane, acetonitrile, ethyl acetate, diisopropyl ether,

chl orof orm tetrahydrofuran, 1,2-dinethoxyethane, 10 1, 4-di oxane, acetone,

t ert - butandl asr tetmekgdrodlovem atheseatly mwromitelmperamresdloveatlar usual |y
-40C to reflux tenperature for 30 mnutes to 2 days. The reaction tinme can
be appr opnipee yure §oiret hivagetio dnday used Statheéng itetadtalvelsol véth and
reaction tenperature. 15 Process 7 A conpound represented by the above
gener al & veagdat fvidpoteanibe rppaepaeedebyy hhe edoviergeree tyydf oxypugehyl group
into the nitrogen atomof a conpound represented by the above general

formul a (V) 1osting drerseal arehyde Havseasvahiaupysdldvest.. tAsethglaoisel vent used

in the reaction, water, nethanol, ethanol, tetrahydrofuran,
di chbor dhet-tbnies ot dyy 1 etley bareind|, NP e oty | - 1 ioiddane decodtetonetrile, a
m xed sol vent thereof and the |like <can be illustrated. The reaction

t enper ataitinuasl b | y1 {2 oin 6 0€ pentatethxlp epperdineeorand the reaction
time is usually from25 30 mnutes to 1 day, varying based on a used
starting ratd®rdzdbicyol ¥kht2 apntiogeart i Oh 2enpeeat uselvPnbeegshgag' 5 2 6 MAY
2005 dichloromethane, acetonitrile, ethyl acetate, diisopropyl
ether, chloroform, tetrahydrofuran, 1l,2-dimethoxyethane,
10 1,4-dioxane, acetone, tert-butanol or a mixed solvent thereof,
or without any solvent at usually -40°C to reflux temperature
for 30 minutes to 2days. Thereaction time can be appropriately
varied based on a used starting material, solvent and reaction
temperature.
15 Process 7
A compound represented by the above general formula (VIII)
can be prepared by introducing a hydroxymethyl group into the
nitrogen atom of a compound represented by the above general
formula (Ie) using formaldehyde in a various solvent. As the
20 solvent used in the reaction, water, methanol, ethanol,
tetrahydrofuran, dichloromethane, ethylacetate, N,N-dimethyl-

formamide, acetonitrile, a mixed solvent thereof and the like
can be illustrated. The reaction temperature is usually from
0°C to reflux temperature, and the reaction time is usually from

25 30 minutes to 1 day, varying based on a used starting material,
solvent and reaction temperature.

Process 8



A prodrug represented by the above general formula (Ig) or an anal ogous
conpound t hereof can be prepared by protecting the hydroxynethyl group of a
compound represented by the above general formula (VIII) with a reagent for
protecting represented 5 by the above?yeneral formula (V) i”%GWMYQMBse”CG
of a base such as pyridine, triethylamne, N, N-diisopropylethylam ne,

pi coline, lutidine, collidine, quinuclidine, 1,2, 2,6, 6-penta-

nmet hyl pi peridine or 1, 4-diazabicyclo[2. 2. 2] octane in an inert solvent or
wi t hout any solvent. As the inert solvent used in 10 the reacti on,

di chl or onet hana, paceétenitentesertdylbuddeasbovediesepardbpidreehar(Iahl or of
orm tetrahydrof uran, 1, 2 -dinmethoxy- ethane, 1,4-dioxane, acetone,
tert-but amokn amadiogsdiscbrpeund heesopfarah titeprekerednoperdtiastyag ed. The
reaction tenperature is usually from-40C to reflux tenperature, and 15 the
react i ontheneydsoxguathyl farmmBo finknesrepounnl T egays.entady brigthdaseven a used
starting material, solvent and reaction tenperature. Process 9 A prodrug

r epr esengedeby ltfermaboy eVgenemaltif armegigantifyr p20teatibe qarepaatt

subj ecting a conpound represented by the above general f ornula (1g) to
depr ¢t ecbiyorhdybeatag gt erahydrogerat(iVdn imn rihtchprpsesencet ef baspaluadi um
catal yst such as palladiumcarbon in an inert solvent. As the inert solvent
used i n thepreadtinen, trpethaieminet.hdhdl-ditistoratrpdrleftrvdmiagtehyl acetate, a
m xed 25 solvent thereof and the |ike can be illustrated. The reaction

t enper at pAgoild ngs ublt yd Fromcod i imef.| axineppedaner €,. Z2arfd &.Ife pardacti on time
is usually from30 mnutes to 1 day, varying based 26 2 6 MAY 2005

methylpiperidine or 1,4~-diazabicyclo[2.2.2]octane in an inert
solvent or without any solvent. 2As the inert solvent used in
10 the reaction, dichloromethane, acetonitrile, ethyl acetate,
diisopropylether, chloroform, tetrahydrofuran, 1,2-dimethoxy-
ethane, 1,4-dioxane, acetone, tert-butanol, a mixed solvent
thereof and the like can be illustrated. The reaction
temperature is usually from -40°C to reflux temperature, and
15 the reaction time is usually from 30 minutes to 2 days, varying
based on a used starting material, solvent and reaction
temperature.
Process 9
A prodrug represented by the above general formula (Ih)
20 can be prepared by subjecting a compound represented by the above
general formula (Ig) to deprotection by catalytic hydrogenation
in the presence of a palladium catalyst such as palladium carbon
in an inert solvent. As the inert solvent used in the reaction,
methanol, ethanol, tetrahydrofuran, ethyl acetate, a mixed
25 solvent thereof and the like can be illustrated. The reaction
temperature is usually from 0°C 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 tenperature. For exanple,
the conpounds represented by the above general fornula (I1) which are used
as starting materials in the aforenmentioned production proc&s f be
prepared according to 5 the foll ow ngfprocedure: Process A @A 2@5
i -~ RB0OOOH2ZCOOR R2 "~-1 O(X) NHDONHZ Rz O Y OR' R NH 0 R3 or its N (X U
nonohydrate (XIl) H Process CR ~Q TB Process Dz R2/ \TD 1) Acet obrono-
Hydrolysis a-D-glucose Oa \NDNO N N 2)Optionally Ro RD R5-x3(XI11)
(XIV) (1'l1) wherein X3 and Y represent a | eaving group such as a hal ogen
atom a mesyl exgdgrtoupt org aategyladxysgivapt Rl repicdsomt seapeoatnreal kyl
group or a halo (lower alkyl) group; R4 represents a nethyl 10 group or an
et hyl group; RF ompxesphts thaelamrowldoreproupntendy tdfe QroendeT8radpr esent s
a 2,3,4,6-tatra-0-acetyl -(3-D gluco- pyranosyloxy group, while the other
repr esentomdlonerl Bl kwhiclyroug wsed dal ofdoweng an&yeérigioupn dhd RO, R2, Q
and TO have the sanme neani ngs as defined above.

aforementioned production process can be prepared according to

) the following procedure:

Process A

Process B
2
2 < > R3COCH COOR* R2~©——\ NHoNH, T o
———
Y ﬁoﬂ“ R? (N

or its N
(IX) monohydrate
XD (X1n
Process C Process D 72
- — ]2 7N g —— g2—/ N\ 10
1)Acetobromo- — Hydrolysis == /
a-D-glucose /AR 3 / \N
- OB N QO N’
2)Optionally F|10 ]IRO

RS—x* (XI11D) X1V | (ID
wherein X3 and Y represent a leaving group such as a halogen
atom, a mesyloxy group or a tosyloxy group; R3 represents a lower
alkyl group or a halo(lower alkyl) group; R4 represents a methyl
10 group or an ethyl group; R5 represents a lower alkyl group; one
of QS and T8 represents a 2,3,4,6-tatra-0O-acetyl-f3-D-gluco-
pyranosyloxy group, while the other represents a lower alkyl

0 2
group or a halo(lower alkyl) group; and R , R, Q0 and TO have

the same meanings as defined above.
15 Process A
A compound represented by the above general formula (XI)
can be prepared by condensing a benzyl derivative represented
by the above general formula (IX) with a ketoacetate represented
by the above general formula (X) in the presence of a base such

20 assodiumhydride orpotassiumtert-butoxide inan inert solvent.



15 Process A A conpound represented by the above general forrmula (XI) can
be prepared by condensing a benzyl derivative represented by the above
general formula(l X)with a ketoacetate represented by the above general
formula (X) in the presence of a basessuch 20 as sodiun1hdeﬁH@’%m5potassium
tert-butoxide in an inert solvent. 2" 2 6 MAY 2005 As the inert solvent
used in the reaction, 1,2-dinethoxyethane, tetrahydrofuran,

N, N- di met hyl f ormam de, a m xed solvent thereof and the |ike can be
illustrated. The reaction tenperature is usually fromroomtenperature to

reflux 5.4 erRelRd Hf @o13Gh t BEeheAaCtheN-dd B d$, UsyakhyelhomyLthowe to 1
day, varying based on a used starting material, solvent and™ reaction

t enper at {d €-a R @ESBe £r A RYNAZoheRsydebiahiMe M aPnegent ed1bynkhe above
general 10 forrmula (XI1) can be prepared by condensing a conpound

repr esentied-byr theg aboyer geperah for muhaseXhlew t hrfydragipe,or hydrazine
nonohydrate in an inert solvent. As the inert solvent used In the reaction,

tol uene, 4@t d YA Of UL als 1 ENL0EREAT BhoR FEXBArseLYENt ot hekeaf, and the Iike
can be 15 illustrated. The reaction tenperature is usually fromroom

tenper at g, d £ §fL Uxaf §MRSE at ek 851 e fhe Feardi PN ig¥rd § nsyakly from1
hour to 1 day, varying based on a used starting material, solvent and

reacti om tRAPERAN G g TRELPLAI Bedse RYS B0t ONe mlerd vatil Ve neriesanized by the
above general formula 20 (XIlI) can be also used in process C after
converting, it on arSmpdratheeeof in usual way.
Process B
A pyrazolone derivative represented by the above general
10 formula (XII) can be prepared by condensing a compound
represented by the above general formula (XI) with hydrazine
or hydrazine monohydrate in an inert solvent. As the inert
solvent used in the reaction, toluene, tetrahydrofuran,
chloroform, a mixed solvent thereof and the like can be
15 illustrated. The reaction temperature is usually from room
temperature 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. The obtained
pvrazolone derivative represented by the above general formula
20 (XII) can be also used in process C after converting into a salt
thereof in usual way.
Process C
In case of pyrazolone derivatives represented by the above
general formula (XII) wherein R3 is a lower alkyl group, a
25 corresponding compound represented by the above general formula

(XIV) can be prepared by subjecting a corresponding pyrazolone

derivative represented by the above general formula (XII) to



Process C In case of pyrazol one derivatives represented by the above

general fornmula (XI1) wherein R3 is a lower alkyl group, a 25
correspondi ng conpound represented by the above general formula (Xl V) can be
prepared by subjecting a correspondi ngs pyrazol one derivati9¢ Migdissent ed by
t he above general forrmula (XI1) to 28 Z 6 MAY 2005 (gl ycosidation using

acet obrono-a-D-glucose in the presence of abase such as silver carbonate in
an inert solvent, and subjecting the resulting conpound to N-alkylation
usi ng an al kyl ati ng agent represented by the above general forrmula (X I1)
in the pgeseneedat@bnaudbase fctv@onold-asidnERsdamatReigradenderds sol vent

as occasion demands. As the solvent used in the glycosidation reaction,
t et r ohy dacfaseasu @nds she vieirkea daondige ih basinreatteslo 1dmet , rerdciboie dtemeer at ur e
is usually fromroomtenperature to ref lux tenperature, and the reaction
time i s waealdsuiftriong dohpoiinta -4l kayas t vat yisng ghasetlkpbadingedesitart i ng
material, solvent and reaction tenperature. As the solvent used in the
N- al kyl akepneseaaetimh thacehone tgdrea,a INF dedi: rat (W1 f Oy mant leke p reetemelay dr o-
furan, a mxed solvent thereof and the |ike can be illustrated. The
r eacti onoffeapeaat usech sasisprat t ys fummnadomd eapet atrurimdra 5o Invefidtas
tenperature, and the reaction tine is usually from21 hour to 1 day, varying
based onoacasédnstiantnig.neierthat, sshveentusaddinenoei ghytespéaaione. | n
case of pyrazol one derivatives represented by the above general formula
(XI'l) wheeechiR8, itetardiatd(d fowesn ahkytihe gibepsan 26 jal oortresypohdi Agreconpound
represented by the above general fornula (XIV) can be prepared by subjecting
a correspeadiagnpyargrEaiagnere is usually from room temperature to reflux
| temperature, and the reaction time is usually from 1 hour to
10 1 day, varying based on a used starting material, solvent and
reaction temperature. As the solvent used in the N-alkylation
reaction, acetonitrile, N,N-dimethylformamide, tetrohydro-
furan, a mixed solvent thereof and the like can be illustrated.
The reaction temperature is usually from room temperature to
15 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 of pyrazolone derivatives represented by the above
3.
general formula (XII) wherein R is a halo(lower alkyl) group,
20 acorrespondingcompoundrepresentedby the abovegeneral formula
(XIV) can be prepared by subjecting a corresponding pyrazolone
derivative represented by the above general formula (XII) to
glycosidation using acetobromo-o-D-glucose in the presence of
a base such as potassium carbonate in an inert solvent, and
25 subjecting the resulting compound to N-alkylation using an

alkylating agent represented by the above general formula (XIII)

in the presence of a base such as pottasium carbonate in an inert



derivative represented by the above general fornmula (XII) to glycosidation
usi ng acet obrono-a-D-glucose in the presence of a base such as potassium

carbonate in
N-al kyl ati on
ormula (XI11)
inert 29 2 6

an inert solvent, and 25 subjecting the resulting conpound to
using an al kylating agé¥® represented by th@gadthbvligeneral f

in the presence of a base such as pottasium carbonate in an
MAY 2005 sol vent as occasion demands. As the solvent used in

the glycosidation reaction, acetonitrile, tetrohydrofuran and the |ike can
be illustrated. The reaction tenperature is usually fromroomtenperature
to ref Isudveernpersatagesiamd ddreandact iZon the s ventusuedd yid ridm 1 hour to 1

day, varying

based on a used starting material, solvent and reaction

t enper ataliyeo sAsiathen gselkedritonusadeitnntheiMNeal ket athvpitr o facan emd the

acetonitril e,

N, N- di et hyl f or mam de, tetrohydrofuran, a m xed sol vent

t her eof ldake the bekeltastbetiehl usThatmthcthm rteagpemt U tiesnpenalliye i S

usual Iy from

roomtenperature to reflux tenperature, and the reaction tine

i s usualfinprf roomltaopertdurd tdayrefanyitregnicasedion, andsetiestaatthgnmat eri al

sol vent and

reaction tenperature. In the conpound represented by the above

gened al tfiormilsausib (X Eyoas lshanti hg halayri atag yirwe e sgrde onhe fiskfiow ng
three tautoners, varying based on the change of reaction conditions: R2
R3~ NH (stlantHndRhatariGHd REHerR3aN eadtiRl NeNgerature. As the

solvent used in the N-alkylation reaction, acetonitrile,

N,N-dimethylformamide, tetrohydrofuran, a mixed solvent

thereof and the like can be illustrated. The reaction

10 temperature is usually from room temperature to reflux

temperature, and the reaction time is usually from 1 hour to

1l day, varying based on a used starting material, solvent and

reaction temperature.

15 (XI1)

In the compound represented by the above general formula

as starting materials, there are the following three

tautomers, varying based on the change of reaction conditions:

R2 /_—-\ 0
/
R3/‘\ﬁ,NH
wrn 0w
Al
R? OH R2 OH
R3 [N ‘ ’ sy NH
N RIS

2 3 . .
wherein R and R have the same meanings as defined above.

The obtained compounds represented by the above general



H wherein R2 and R3 have the sane neani ngs as defined above. The obtai ned
conpounds represented by the above general 30 2 5 MAY 2005 formula (XIV)
can be al so used in process D after converting into a salt thereof in usual
way. Process D A gl ucopyranosyl oxypyr&gol e represented by thel atid\dllds
general formula (I1) can be prepared by subjecting a conpound represented
by the above general formula (XIV) to hydrolysis. As the solvent used in
the reaction, methanol, ethanol, tetrahydrofuran, water, a m xed sol vent
thereof and the like can be illustrated, and as the base used, sodium

hydr oxi déprsodaufX1l )echoxbdeadnd twhed| ikerrarepe B |4fsty atwderThierg eact i on
tenperature is usually fromOC to roomtenperature, and the reaction tine

i s usual igtér ems3d0 tnitingres £t ¢ 6 Ustwdrls wawar yi ng based on a used starting
material, solvent and reaction tenperature. 15 O the conpounds represented
by the aBoveegenéral formula (I11) which are also used as starting materials
in the aforenentioned production process, conmpounds wherein the

substi tuent ROA| glachpwepnalskyloxypydgzodr beraesengedpayedheacdorndi ng to the
followi ng procedure: RZ TO Process ER2 "X To RS-XI (X1 11) NON NN H
R5 ) general formula (II) can be prepared by subjecting a compound

represented by the above general formula (XIV) to hydrolysis.
As the solvent used in the reaction, methanol, ethanol,

tetrahydrofuran, water, a mixed solvent thereof and the like
canbeillustrated, and as the baseused, sodiumhydroxide, sodium

10 ethoxide and the like can be illustrated. The reaction
temperature is usually from 0°C to room temperature, and the
reaction time is usually from 30 minutes to 6 hours, varying
based on a used starting material, solvent and reaction
temperature.

15 Of the compounds represented by the above general formula
(I1) which are alsco used as starting materials in the
aforementioned production process, compounds wherein the
substituent RO is a lower alkyl group can be also prepared

according to the following piocedure:

o2 10 Process E R2 10
B RS—x3 (XI11) i
—_— 0 N
0 .N
Q N Q7 N

(11a) (11b)

20

5 0 0 3
, @, T and X have the same meanings as defined

2
wherein R , R
above.
Process E

A compound represented by the above general formula (IIb)



(It a) (1rb) 20 wherein R?, R5, 0, TO and X3 have the sane neani ngs as
defined above. Process E A conpound represented by the above general
formula (I Ib) 31 2 5 MAY 2005 can be prepared by subjecti ound
represented by the above general fortul a ( I'la) toNal kyl afﬁgﬂﬁ‘ 2@ ngan
N-al kyl ati ng agent represented by the above general fornmula (X I1) in the
presence of a base such as potassium carbonate or cesium carbonate, and 5
occasionally a catal ytic amount of sodiumiodide in an inert solvent. As
the inert solvent used in the reaction, N, N-dinethylfornmam de,

1, 2- di mGFHORPATRRTS eHPHeURICC B 3P U FARYEFBRLRARY ERRARSVE a ni xed
sol vent thereof and the Iike can be illustrated. The reaction tenperature is
10 usual98nEFdhfpeBMledigerat el ealbYRafigr temseral up by habiraa@gendact i on
tinme is usually from10 mnutes to 1 day, varying based on a used starting
mat eri alSeRO YRMECARY FRAGROYE CemseEdt ’g@éf.“uarﬁe( ldnipolindd s epresdsted by t he
above general formula (I) of the present invention obtained by the above
product i ®h 2 P5SEr el stT RO el U F2a0ed 3dfd OpuFE § 188 I3 Deriient i2gidal
separation nmeans such as fractional recrystallization, purification using
chr oRat RFEPHYON3bl Veht a5 +RELF oM AMT sof | WP PHES - Witdeadey 6/, 1nPRe

gl ucopyr anosyl oxypyrazol e derivatives represented by the above general
formul a $PIVRtt hdPridsent?§hvett+ 6FP Eamcde 120tkdNVRRE PR nto their
pharmaceutically acceptable salts in the usual way. Exanples of such salts
i ncl ude %CyﬂiﬁﬂﬂF@Y%ﬁogﬁPTéde' 1,2-dimethoxyethane’, dimethyl

sulfoxide, tetrahydrofuran, ethanol, a mixed solvent thereof

and the like can be illustrated. The reaction temperature is

10 usually from room temperature to reflux temperature, and the

reaction time is usually from 10 minutes to 1 day, varying based

on a used starting material, solvent and reaction temperature.

The compounds represented by the above general formula

(I) of the present invention obtained by the above production

15 processescanbeisolatedandpurifiedbyconventional separation

means such as fractional recrystallization, purification using

chromatography,solventextractionPndsolidphaseextraction.

The glucopyranosyloxypyrazolederivativesrepresentedby

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

20 converted into their pharmaceutically acceptable salts in the

usual way. Examples of such salts include acid addition salts

with mineral acids such as hydrochloric acid, hydrobromic acid,

hydroiodic acid, sulfuric acid, nitric acid, phosphoric acid

and the liké, acid addition salts with organic acids such as

25 formic acid, aceticacid, methanesulfonic acid, benzenesulfonic
acid, p-toluenesulfonic acid, propionic acid, citric acid,

succinic acid, tartaricacid, fumaricacid, butyric acid, oxalic



with mneral acids such as hydrochloric acid, hydrobrom c acid, hydroiodic
acid, sulfuric acid, nitric acid, phosphoric acid and the |like, acid
addition salts with organic acids such as 25 form c acid, zq]cmyi g{mgaci d,

met hanesul foni ¢ aci d, benzenesul foni 2 acid, p-tol uenesul fonic acid,
propionic acid, citric acid, succinic acid, tartaric acid, fumaric acid,
butyric acid, oxalic 32 2 6 MAY 2065 acid, malonic acid, nmaleic acid,

| actic acid, malic acid, carbonic acid, glutam c acid, aspartic acid,
adipic acid, oleic acid, stearic acid and the like, and salts with

i nor ganid€ fas &9 1 aich&Hshbd Ml @ 2 @bt dssitis 314 addd ciumald., amagnesi um
5 salt and the lIike. The prodrugs represented by the above general fornula
(1) of cor®opicsantdi BlaHid™it RAéFudESRATE C 86 GatsiRE G ﬁClgha?Jrﬁajdéuti cally
acceptabl e sol vents such_as et hanol and water. O the conpounds represented
by the &isd¥e ERBEFAF FoFMnana the Yike ofneher bt esdid LAVBARNSA PaIRTe are two
optical isonmers, R-isonmer and S-isoner, in each conpound having an

asynmet EU€h &t BOA 1AM dxcd BEF A§S L RB S§ilire GhyR BADEYF XY - RBIAARLSIUR t he
present invention, either of R-isoner or S- isoner can be enployed, and a
m xtur e SGLthd itdGrdridkecan be al so enpl oyed. 15 The prodrugs represented by
t he above general formula (1) of the present invention are converted into
gl ucopyr anosyheoRYyPYF A oI LIS dtS Y BE TeprBSERIEI H2t ReTABOF Igener al
formula (I11) as their active forms in_vivo, and show an excel |l ent

i nhi bi t 6y t8&t PRSP et 198 #clafea Héothse iat®s sildde 20 WAY- 123783
has an extrenely weak .i nhi bi toréhacti vity in human  SG.T2, it can not be

expecte@h@ﬁgpqqp ARCERbARhE SyEits such as ethanol and water.

Of the compounds represented by the above general formula

10 (I) of the present invention, there are two optical isomers,
R-isomer and S-isomer, in each compound having an asymmetric
carbon atom excluding the glucopyranosyloxy moiety. In the
present invention, either of R~isomer or S-isomer can be employed,
and a mixture of both isomers can be also employed.

15 The prodrugs represented by the above general formula (1)
of the present invention are converted into glucopyranosyl-
oxypyrazolederivatives represented by the above general formula
(II) as their active forms in vivo, and show an excellent
inhibitory activity in human SGLT2. On the other hand, since

20 WAY-123783 has an extremely weak inhibitory activity in human
SGLT2, it can not be expected that it exerts an enough effect
as a human SGLT2 inhibitor. In addition, the prodrugs
represented by the above general formula (I) of the present
invention have an improved oral absorption, and pharmaceutical

25 compositions comprisingas an active ingredient the prodrughave
a highly usefulness as oral formulations. Therefore, the

prodrugs of the present invention are extremely useful as agents



as a human SGLT2 inhibitor. In addition, the prodrugs represented by the
above general fornula (I) of the present invention have an inproved oral
absorption, and pharmaceutical 25 conpositions conprising as an active

i ngredi ent the prodrug have a highly gseful ness as oral fof§ihagilons.
Therefore, the prodrugs of the present invention are extrenely useful as
agents 33 Z 6 MAY 2005 for the prevention or treatnent of a di sease
associated with hyperglycem a such as di abetes, diabetic conplications

(e.g., retinopathy, neuropathy, nephropathy, ul cer, nacroangi opathy) obesity,
hyperi nsulsibrerha, pgkieaseorEbabekbsindhs0pdes, absdwperdd Pbdestadq with
hyperchol esterol em a, hypertriglyceridema, |ipid netabolismdisorder,

at her oscl er@ehg.1 yR¥Rart 608hodls aiangesd | ve abearit fahbuieatedarBie.g.,
hyperuricem a, goutorthelike. Furthernore, the conpounds of the present

i nventi on rean noRR tai, tradh yo pesesly | Heﬁﬁﬂbbﬁ@hk?lﬁ_l\tﬁe&th et &asd i OpLer gber
selected 10 fromdrugs other than SG.T2 inhibitors. Exanples of the drugs

whi ch canobesysgd hRpeahistatinremid t by tdie Gomauydst fm tdies prasent
invention include an insulin sensitivity enhancer, a glucose absorption

i nhi bi g or ngphiraupnigdgian MPHddhSRG it Qrehantert @iy iNSdtidemia,
preparation, a glucagon receptor antagonist, an 15 insulin receptor kinase

sti mul ant 1ig ity meepbicdvlsmpeptdstase | latHath i teosia dimpgd s papt i dase |V
inhibitor, a protein tyrosine phosphatase-1B inhibitor, a glycogen

phosphor ylcasge sitiRidtd O t £ ai ghue 9seehraphoghaidiseenihi ot obr thd ried ose-
bi sphosphat ase i nhibitor, a pyruvate dehydrogenase inhibitor, 20 a hepatic
gl uconeogenesi siFnkitbiet-oloig-, chheocmsp doh daglfy cbgepre sygnthaseekt bas ezah
i nhi bitor, glucagon-like peptide-1, a
be suitably used in combinationwith at least one member selected
10 from drugs other than SGLT2 inhibitors. Examples of the drugs
which canbeused in combinationwith the compounds of the present
invention include an insulin sensitivity enhancer, a glucose
absorption inhibitor, abiguanide, aninsulin secretionenhancer,
an insulin preparation, a glucagon receptor antagonist, an
15 insulin receptor kinase stimulant, a tripeptidyl peptidase II
inhibitor, a dipeptidyl peptidase IV inhibitor, a protein
tyrosine phosphatase-1B inhibitor, a glyccgen phosphorylase
inhibitor, a glucose-6-phosphatase inhibitor, a fructose-
bisphosphatase inhibitor, a pyruvate dehydrogenase inhibitocr,
20 ahepaticgluconeogenesis inhibitor, D-chiroinsitol, a glycogen
synthase kinase-3 inhibitor, glucagon-like peptide-1, a
glucagon-1like peptide-1 analogue, a glucagon-like peptide-1
agonist, amylin, anamylinanalogue, anamylinagonist, analdose
reductase inhibitor, an advanced glycation endproducts
25  formation inhibitor, a protein kinase C inhibitor, a

y-aminobutyric acid receptor antagonist, a sodium channel

antagonist, a transcript factor NF-xB inhibitor, a lipid



gl ucagon-1i ke peptide-1 anal ogue, a glucagon-|ike peptide-1
agoni st, anylin,an anylin anal ogue, an anylin agonist,an al dose reductase

i nhi bitor, an advanced gl ycation endproducts 25 formation inhibitor, a
protein kinase Cinhibitor, a y-amnoputyric acid recept @b Mt @bnist, a
sodi um channel antagonist, a transcript factor NF-KB inhibitor, a lipid 34
2 6 MAY 2005 peroxidase inhibitor, an R -acetyl ated-a-I|i nked-aci d-

di peptidase inhibitor, insulin-like growth factor-1, platelet-derived
grow h factor (PDGF), a platelet-derived growth factor (PDGF)anal ogue

(€. 9., PDGEs Aty XS BR, DG AB) énem%%%%%e%hlﬁﬁggattagggg), nerve growth

factor, carnitine erivative, uridine, ydr oxy- i dant oi n,

EGB- 761, ahidpc] onnl 1 syl pdexide:, Yal28. 1 ;bygdroyynekhytglytaryl coenzyme
A reductase inhibitor, afibric acid derivative, a (33-adrenoceptor agoni st,

an aCy|-ﬁgﬁﬁéyﬁ@tﬁﬁ&PPbéét5£8&rﬁ0f§€¥$£rFﬁ§é?§?Sga%ﬂQEQhEQEdePEQQSO|, a

t hyroi d hornone receptor agonist, a chol esterol sorption inhibitor, a

l'i pase i nhifl {10k act8rMry@S0MmL10608)%CET 1 @9 der-ansi ercPI 9t ebRckDRERI tor, a
| i poxygenase inhibitor, a carnitine palmtoyltransferase 1nhibitor, a

squal gne synihasg: ikl 88 ct8r! Qurdensitvye La-JuRPPLELELEN J €GERE Pk nenhancer,
a nicotinic acid derivative, a bile acid sequestrant, a sodiunbile acid
cotranspoid efvat Mk bitpiaiRe ChoLRSELER) - EShetntiRRakgkoRPROt £5B- v BRI bitor, an
appetite suppressant, an angiotensin-converting enzyme inhibitor, a neutral
endopept i gasec1ohb D t Oh10a8x 2RI Ovenss N 20n)brbeceptAL12p aganlst, an
endot hel i n-converting enzyne inhibitor, an endothelin receptor antagonist,
a diuretigo@@ephe A reductase inhibitor, a fibric acid derivative, a

fs-adrenoceptor agonist, an acyl-coenzyme A cholesterol

10 acyltransferase inhibitor, probcol, a thyroid hormone receptor
agonist, acholesterol absorptioninhibitor, alipase inhibitor,
a microsomal triglyceride transfer protein inhibitor, a
lipoxygenase inhibitor, a carnitine palmitoyltransferase
inhibitor, a sgualene synthase inhibitor, a low-density

15 lipoprotein receptor enhancer, a nicotinic acid derivative, a
bile acid sequestrant, a sodium/bile acid cotransporter
inhibitor, a cholesterol ester transfer protein inhibitor, an
appetite suppressant, an angiotensin-converting enzyme
inhibitor, a neutral endcpeptidase inhibitor, an angiotensin

20 IT receptor antagonist, an endothelin-converting enzyme
inhibitor, an endothelin receptor antagonist, a diuretic agent,
a calcium antagonist, a vasodilating antihypertensive agent,
a sympathetic blocking agent, a centrally acting
antihypertensive agent, an oj-adrenoceptor agonist, an

25 antiplatelets agent, a uric acid synthesis inhibitor, a
uricosuric agent and a urinary alkalinizer.

In case of uses of the compound of the present invention



a cal cium antagoni st, a vasodil ating anti hypertensive agent, a synpathetic
bl ocking agent, a centrally acting anti hypertensive agent, an
0. 2-adrenoceptor agonist, an 25 antiplatelets agent, a uric acid synthesis
inhibitor, a wuricosuric agent and a uBbnary al kalinizer. |n]c#4¢ 26 uses of
t he conpound of the present invention 35 2 6 MAY 2005 in conmbination with
t he above one or nore drugs, the present invention includes either dosage
forms of sinmultaneous adnministration as a single preparation or separated
praparations in way of same or different administration route, and 5
adm ni st r athi onméti naitfifoer edtthdddagebomtepval srasoseparaged thpegpagsendns in
way of sane or different adm nistration route. A pharnmaceutical conbination
conpri si ngnvkee tdempdund wfe g el thpre serda denvientn o rp farglirtlnet aibowes one or nore
drugs includes both dosage fornms as a single preparation and separated
pr epar at i edsini@ thrart iconds aatingrl egsr exent @ Dhedo alseye.r dftesl goapatmdsons t he
present invention can obtain nore advantageous effects than additive
ef fects i mnt hayprdgvertmicornr arififreeatme rddmifn itdter sathiove disteasesndhen usi ng
suitably in conbination with the above drugs. Al so, the admnistration dose
15 card beadeéneased tiimrcanpaliisomranit Wehyeniistireatvals ais esdperatelt ug al one,
or adverse effects of coadm nistrated drugs other than SG.T2 inhibitors can
be avoi dedrepadedliiomed inGorg gt eavempodnds egsntthedabovetdrtigonusedt ¢ or
conbination and preferable diseases to be treated are exenplified as
fol |l ows. A20hHowaren tideed wroadeimatinre mdrmy isinmttie daerbuieret o;heand for
exanpl e, the concrete conpounds include their free conpounds,

present invention and the above one or more drugs includes both

dosage forms as a single preparation and separated preparations
10 for combination as mentioned above.

The compounds of the present invention can obtain more
advantageous effects than additive effects in the prevention
or treatment of the above diseases when using suitably in
combinationwith the abovedrugs. Also, theadministrationdose

15 can be decreased in comparison with administration of either
drug alone, or adverse effects of coadministrated drugs othex
than SGLT2 inhibitors can be avoided or declined.

Concrete compounds as the above drugs used for combination
andpreferable diseases tobe treated areexemplified as follows.

20 However, the present invention is not limited thereto, and for
example, the concrete compounds include their free compounds,
and their or other pharmaceutically acceptable salts.

As insulin sensitivity enhancers, peroxisome
proliferator-activated receptor-yagonists such as

25 troglitazone, pioglitazone hydrochloride, rosiglitazone
maleate, sodium darglitazone, GI-262570, isaglitazone,

LG-100641, NC-2100, T-174, DRF-2189, CLX-0921, CS-011, GW-1929,



and their or other pharnmaceutically acceptable salts. As insulin sensitivity
enhancers, peroxisone proliferator-activated receptor-yagonists such as 25
troglitazone, pioglitazone hydrochloride, rosiglitazone maleate, sodium
darglitazone, G -262570, isaglitazone, 3¢ 16 MAY 2005

LG 100641, | QC- 2100, T- 174, DRF- 2189, CLX- 0921, CS- 011, GW 1929, 26 MAY 2005
ciglitazone, sodiumenglitazone and NI P-221, peroxisone
proliferator-activated receptor-a agoni sts such as GW# 9578 and BM 170744,
per oxi sonme proliferator-activated receptor- a/yagonists such as GW 409544,

KRP- 297, NNg622az5nEl X-=0Wtim R0t 23B8m2l 39 1 1DRR-241 58 eaidek i [dRmdVDX8,
retinoid X receptor agonists such as ALRT-268, AGN 4204, MX- 6054,

AGN- 194204 o b Gr L0Q 134 -aRd. sReXI0L £8Ep + 8P AR SRS ER asSERSbY¥idng
enhancers such as reglixane, ONO 5816, MBX-102, CRE-1625, FK-614, CLX-0901,

CRE- 1633, BMN12344 4 ,BMelkds omkd pEM13GH60 0 HAct3 (Bt dX- 0900, NMBX- 668,
MBX- 675, S-15261, GW 544, AZ-242, LY-510929, AR-H049020 and GW 501516 are

i 'lustrat %gceF_@%&”-!o@y 86B8k LYl b¥cBNRaNERL 208k USRAPL eber alky ¢ ohor di abetes,
di abetic conplications, obesity, hyperinsulinenm a,glucosenetabolism

di sor der, chypeshiopi derba, 45-hypescharestersd emsaprhyREKRS! i gycesiden a,

i pid netabolism disorder or atherosclerosis, and nore preferably for

di abet es, rebypebr BWnHiraE awh glsucosa sgbalansm2dissonders dracause of

i nprovi ng the di sturbance of insulin signal transduction in peripheral

ti ssues andnenbanoisng Lg-UEOESK U pinak ® elxia o dnee,  tansis we$e20 ifrsarmirhe bl ood,

| eading to | owering of blood glucose level. As glucose absorption

i nhi bitorsenaigliwidyi dag@mncers such as reglixane, ONO-5816, MBX-102,
CRE-1625, FK-614, CLX-0901, CRE-1633, NN-2344, BM-13125,

10 BM-501050, HQL-975, CLX-0900, MBX-668, MBX-675, S$S-15261,
GW-544, AZ-242, LY-510929, AR-HO0495020 and GW-501516 are
illustrated. Insulinsensitivityenhancersareusedpreferably
for diabetes, diabetic complications, obesity,
hyperinsulinemia, glucosemetabolismdisorder, hyperlipidemia,

15 hyperchelesterolemia, hypertriglyceridemia, lipid metabolism
disorder or atherosclerosis, and more preferably for diabetes,
hyper-insulinemia or glucose metabolism disorder bacause of
improving the disturbance of insulin signal transduction in
peripheral tissues and enhancing glucose uptake into the tissues

20 from the blood, leading to lowering of blood glucose level.

As glucose absorption inhibitors, c-glucosidase

inhibitors such as acarbose, voglibose, miglitol, CKD-711,
emiglitate, MDL-25,637, camiglibose and MDL-73,945, and
a-amylase inhibitors such as AZM-127 are illustrated. Glucose
25 absorptioninhibitorsareusedpreferably fordiabetes, diabetic
complications, obesity, hyperinsulinemia or glucose metabolism

disorder, andmore preferably for diabetes or glucose metabolism



i nhi bitors such as acarbose, voglibose, mglitol, CKD-711, emglitate,

MDL- 25, 637, cam gli bose and MDL-73, 945, and a-anylase inhibitors such as

AZM 127 are illustrated. G ucose 25 absorption inhibitors ar, eﬁ

preferably for diabetes, diabetic cond7cations, obesity, ﬂ%d@ﬁi Bl i neni a

or glucose netabolism disorder, and nore preferably for diabetes or glucose

nmetabolism3 1 2 6 MAY 2905 di sorder because of inhibiting the

gastrointestinal enzymatic digestion of carbohydrates contained in foods,

and inhibiting or delaying the absorption of glucose into the body. As

bi guani desji phedd ordagudsubdr imnihydt oghtlos igdes, t r & et toirmmd In elypgrmadhilcor | de

or the like are illustrated. Biguanides are used preferably for diabetes,

di abetic a@omgpdtcat ichsarbypedireseld nentaiakdgluctsedsretabblinambidisgr der,

and nore preferably for diabetes, hyperinsulinema or glucose mnetabolism

di sorder becalskraofnd oves i algs bt potogl acogeucdbel eueb bizei bhidhi.tory effects

on hepatic gluconeogenesis, accelerating effects on anaerobic glycolysis in

tissues or inprawimggeddedts, ophénsotminy eshsbante hpdperhpheddke, ti ssues As

insulin secretion enhancers, tol butam de, chlor-propam de, tol azan de,

acet ohexamete; oghyc| lopdracth deridd S5ogl yher iLdke (gkebenthanrdekd.gl i cl azi de,

1-butyl-3-nmetanilyl urea, carbutam de, glibornuride, glipizide, gliquidone,

gl i soxapi d&i gghybdehi azel usegd ybuedteabyy yhexadidee tsoedi dimbglkyni di ne,

gl ypi nam de, phenbut am de, tol cyclam de, glinepiride, nateglinide,

m tiglini deorgal Tteamidtyslr atepe20nsepagemngder ogltheski ketabelibhustrat ed.

Insulin secretion enhancers are used preferably for diabetes, diabetic
disorder, and more preferably for diabetes, hyperinsulinemia

or glucosemetabolismdisorder because of lowering blood glucose

10 level by inhibitory effects on hepatic gluconeogenesis,
accelerating effects on anaerobic glycolysis in tissues or
improving effects on insulin resistance in peripheral tissues.

As insulin secretion enhaencers, tolbutamide,
chlor-propamide, tolazamide, acetohexamide, glyclopyramide,

15 glyburide (glibenclamide), gliclazide, 1-butyl-3-metanilyl-
urea, carbutamide, glibornuride, glipizide, gliquidone,
glisoxapide, glybuthiazol, glybuzole, glvhexamide, scdium
glymidine, glypinamide, phenbutamide, tolcyclamide,
glimepiride, nateglinide, mitiglinide calcium hydrate,

20 repaglinide or the like are illustrated. Insulin secretion
enhancers are used preferably for diabetes, diabetic
complications or glucose metabolism disorder, and more
preferably for diabetes or glucose metabolism disorder because
of lowering blood glucose level by acting on pancreatic 3-cells

25 and enhancing the insulin secretion.

As insulin preparations, human insulin, human insulin

analogues, animal-deprived insulin or the like are illustrated.



conplications or glucose netabolismdisorder, and nore preferably for

di abetes or gl ucose netabolismdisorder because of |owering blood glucose
| evel by acting on pancreatic (3-cells 25 and enhancing the LF%W iZlﬁ]
secretion. As insulin preparations, hurd@n insulin, human instfi ﬁal ogues,
ani mal -deprived insulin or the like are illustrated. 38 Z 6 MAY 2005
Insulin preparations are used preferably for diabetes, diabetic
conplications or glucose netabolismdisorder, and nore preferably for

di abet es or gl ucose mnetabolismdisorder. As glucagon receptor antagonists,
BAY- 27- 9995,s1hl iINNGr8Pat687o0s ditweukelem@rernddlyst oatdeEidbeats=d ndubbatiecept or
ki nase stinmulants, TER-17411, L-783281, KRX-613 or the |like are
illustratedmmEsidatpept idylgpepiseasetdbolidm bitorsijelCladd9orer the |ike
are illustrated; as dipeptidyl peptidase IV inhibitors, NVP-DPP728A,

TSL- 225, R33N O&wry ther |dikebares 16r | ¢ lushdsatmedt, alasl psot éisotFgeosi ne
phosphatase I B inhibitors, PTP-112, OC- 86839, PNU- 177496 or the like are
illustrated; as Aglylogeypmphoesphoryt aeset dgdriidd tor SANN 429955 CP- 368296 or

the like are illustrated; as fructose-bi sphosphatase inhibitors, R 132917
or thesli kevare1dastaattdd; lakepyrevaléudehydedgeaaséniblinhrbecéprsy

AZD- 7545 or the like are illustrated; as hepatic gluconeogenesis

i nhi bitor $ifd€2256581lantshelBR kKe7ar e, Li-I7B08BLatkR - @%3 glrutiagdnXei &kee

pepti de-1 anal ogues, exendin-4, CJC-1131 or the like are illustrated; as

gl ucagon- liKexpemtad: ab agopestsdyAZpiBidadey-I1I158D2bartctrise Uikelare
illustrated; and 20 as anylin, anylin anal ogues or anylin agonists,
pram intide Hrethtle ogre hellukleraredi |dusiyperdidTheseprtiidgse IV

inhibitors, NVP-DPP728A, TSL-225, P-32/98 or the like are
10 illustrated; as protein tyrosine phosphatase 1B inhibitors,
PTP-112, 0OC-86839, PNU-177496 or the like are illustrated; as
glycogen phosphorylase inhibitors, NN-4201, CP-368296 or the
like are illustrated; és fructose-bisphosphatase inhibitors,
R-132917 or the like are illustrated; as pyruvate dehydrogenase
15 inhibitors, AZD-7545 or the like are illustrated; as hepatic
gluconeogenesis inhibitors, FR-225659 or the like are
illustrated; as glucagon-like peptide-1 analogues, exendin-4,
CJC-1131 or the like are illustrated; as glucagon-like peptide
1 ageonists; AZM-134, LY-315902 or the like are illustrated; and
20 as amylin, amylin analogues or amylin agonists, pramlintide
acetate or the like are illustrated. These drugs,
glucose-6-phosphatase inhibitors, D-chiroinsitol, glycogen
synthase kinase-3 inhibitors, glucagon-like peptide-1 are used
preferably for diabetes, diabetic complications,
256 hyperinsulinemia or glucose metabolism disorder, and more
preferably for diabetes or glucose metabolism disorder.

As aldose reductase inhibitors, ascorbyl gamolenate,



gl ucose- 6- phosphatase i nhibitors, D-chiroinsitol, glycogen synthase

ki nase-3 inhibitors, glucagon-like peptide-1 are used preferably for

di abet es, diabetic conplications, 25 hyperinsulinem a or glucose netabolism
di sorder, and nore preferably for diaetes or gl ucose met ABANAYslINi sor der.
As al dose reductase inhibitors, ascorbyl ganolenate, 39 2 6 MAY 2005
tolrestat, epalrestat, ADN 138, BAL-ARI B, ZD- 5522, ADN 311, GP-1447,

TDD- 598, fidarestat, sorbinil, ponalrestat, risarestat, zenarestat,

m nal restat, nethosorbinil, AL-1567, imrestat, M 16209, TAT, AD- 5467,

zopol r esttatlreA%aI20bpdNAckldh t , RISG 219, SAT-Bdds, | zndebrest abnesithe |i ke
are illustrated. Al dose reductase inhibitors are preferably used for

di abet i c Groampalji ,camiporeD dhechider ©f tathhi Hoih gl Bl desealedyekase and | owering
excessive intracellular accunul ation of sorbitol in accel ated polyol

pat hway wiiseireat@t N zeoRidgyieus, hypengleyeen, cmé@heendibtingn ,i ALthesyi ssues in
di abetic conplications. As advanced gl ycati on endproducts formation

i nhi bi t orisnirdtdtdoxans ney , ORB- P55 4 &L 128461 rAktatllas pi nepediznel 4,

hydrochl oride or the like are illustrated. Advanced glycation endproducts

formagi ozd-nhidi tars sare, prefes phd yrarsesh faie 161k abeéi c1cesprheasi ons
because of inhibiting formati on of advanced gl ycati on endproducts whi chare
accel at ed.ligose0Reldida S e AyPANG taTae eC pRdiFeiram liynudedbebesdandetdee! i ni ng

of cellular damage. As protein kinase C inhibitors, LY-333531, mdostaurin
20 or thednke e drld usddaied. ofPridei i kimasel dosahi bdtor ssarendpreferably
used for diabetic conplications because of inhibiting
lowering excessive intracellular accumulation of sorbitol in
accelated polyol pathway which are in continuous hyperglycemic
10 conditieon in the tissues in diabetic complications.
As advanced glycation endproducts formation inhibitors,
pyridoxamine, OPB-9195, ALT-946, ALT-711, pimagedine
hydrochloride or the like are illustrated. Advanced glycation
endproducts formation inhibitors are preferably used for
15 diabetic complications because of inhibitiné formation of
advanced glycation endproducts whichare accelated incontinuous
hyperglycemic condition in diabetes and declining of cellular
damage.
As protein kinase C inhihitors, LY-333531, midostaurin
20 or the like are illustrated. Protein kinase C inhibitors are
preferablyusedfordiabeticcomplicationsbecauseéfinhibiting
of protein kinase C activity which is accelated in continuous
hyperglycemic condition in diabetes.
As y-aminobutyric acid receptor antagonists, topiramate

25 or the like are illustrated; as sodium channel antagonists,

mexiletine hydrochloride, oxcarbazepine or the like are

illustrated; as transcrit factor NF-xB inhibitors, dexlipotam



of protein kinase C activity which is accelated in continuous

hyper gl ycem ¢

condition in diabetes. As y-am nobutyric acid receptor antagonists,

topiramate 25 or the like are illustrated; as sodi um channel

ant agoni st s,

mexi | eti ne hydrochl oride, oxcarbazepinéOor the like are il lIlésiiYailld; as

transcrit factor NF-KB inhibitors, dexlipotamd0 2 6 MAY 2005

or the like

are illustrated; as |lipid peroxidase inhibitors, tirilazad nesylate or the
like are. illustrated; as N- acetylated- o.- l|linked- acid- dipeptidase
inhibitors, GPI-5693 or the like are illustrated; and as carnitine
derivati ves; thecdrikiet ame, iévacecartridne asydipchl perdeidbegotannbitoes,
chloride, Ilevocarnitine, ST-261 or the like are illustrated. These drugs,

i nsul i n- | itkier igraomtch nfeasgtlortd , opl thel ktkadexreedl gnownthtédctas,

pl at el et

derived growm h factor anal ogues, epidermal growmh factor, nerve growh
factor, um-dideySxtedroxyrhkoet Aylaldipesandass, iEtBy76drs pi opT! ©eDE,

sul odexi de and Y-128 are preferably used for diabetic conplications. As
hydr oxynetdwy | tgleutlariyd acoenzyhes Araeedict @ase asnhcbrhdtsne SadiwmtTess yvastatin,
sodi um pravastatin, lovastatin, sinvastatin, sodiumf luvastatin,

at or vast atdarrcial icieunl éiyglcaternibe hydrochloride, levocarnitine chloride,

SC- 45355, SQ 33600, CP- 83101, BB- 476, L- 669262, S- 2468, DVP- 565, U 20685,

BAY- x- 2678,e BRAXI(-1298Y, STak 6l wm ph¢ dvhsteate hlluebretem r dwsasdatg s,

col estol one, dalvastatin, acitemate, nevastatin, crilvastatin, BVM5-180431,
BMY- 21950, ingwnivastidtd growddr Yastari h, BM-2X0890ebheredgtrarith bactdre, | i ke
are illustrated. 20 Hydroxynet hyl gl utaryl coenzyne A reductase inhibitors
are used ppradfegredblderfiore hypeowilpi teeter dypee ehof estei@dwpih, growth

factor, nerve growth factor, uridine, 5-hydroxy-l-methyl-

10 hidantoin, EGB-761, bimoclomol, sulodexide and Y-128 are

preferably used for diabetic complications.

As hydroxymethylglutaryl coenzyme A reductase inhibitors,

sodium cerivastatin, sodium pravastatin, lovastatin,

simvastatin, sodium fluvastatin, atorvastatin calciumhydrate,

15 SC-45355, SQ-33600, CP-83101, BB-476, L-669262, S-2468, DMP-565,

U—20685; BAY-x-2678, BAY-10-2987, calcium pitavastatin,

calcium rosuvastatin, colestolone, dalvastatin, acitemate,

mevastatin, crilvastatin, BM5-180431, BMY-21950, glenvastatin,

carvastatin, BMY-22089, bervastatinor the likeareillustrated.

20 Hydroxymethylglutaryl coenzyme A reductase inhibitors are used

preferably for hyperlipidemia, hypercholesterolemia,

hypertriglyceridemia, lipid metabolism disorder or

atherosclerosis, and more preferably for hyperlipidemia,

hypercholesterolemia or atherosclerosis because of lowering

25 Dblood cholesterol level by inhibiting hydroxymethylglutaryl

coenzyme A reductase.

As fibric acid derivatives, bezafibrate, beclobrate,



hypertriglyceridema, |ipid netabolismdisorder or atherosclerosis, and
nore preferably for hyperlipidema, hypercholesterolem a or atherosclerosis
because of | owering 25 bl ood chol esterol |evel by inhibiting
hydroxynmet hyl gl utaryl coenzyme A reduatiase. As fibric acid derigvglyi 285,
bezafi brate, beclobrate, 41 2 6 MAY 2005 binifibrate, ciprofibrate,
clinofibrate, clofibrate, alumnum clofibrate, cl.ofibric acid, etofibrate,
fenofi brate, genfibrozil,nicofibrate,pirifibrate,ronifibrate,sinfibrate,

t heofi brate, AHL-157 or the like are illustrated. Fibric acid 5 derivatives
are used priefiefiaddard oeibypeibirasel,i ciem et ibwypes | iqlicdemrate, aluminum
hyperchol esterol em a, hypertriglyceridema, |ipid netabolismdisorder or

at her oscl enlasiimr=and, mrefipref esabd y dosf ttyperd | pf eedd sbrate,
hypertriglyceridem a or atherosclerosis because of activating hepatic

| i popr ot eigemifdi riqrase, andoenbante Ngitrattiyracied i deitb it e | €adf Doréde,

| owering of blood triglyceride |evel. As (33-adrenoceptor agonists,

BRL- 28410,t 'R fhidhlatle , ABCI-15984b Ahe/DiR@78re BNB-ulOd4A4S d BRE1B#344acid

CP- 331679, CP-114271, L-750355, BMs-187413, SR-59062A, BMs-210285, 15

LY- 377604 ,a eSMR-Z3424SA, a A -l Gy r S8 2264050 2 dF Tilde BRIn 851 80emi & R- 149175,
BRL- 26830A, CL-316243, AJ-9677, GWM427353, N-5984, GW2696 or the like are
i 11 ustrat ethpd35-pAdiancc e pioseagosl et ter@ranisedhppef er apl ycdoi dabes) ty,
hyperi nsul i nem a,

hyper | i pi deiyiia) mgtestediol st &t ol wbar apthyperd ro gt yeeos dem and m@0el i pi d

nmet abol i sm di sorder, and nore preferably for obesity or hyperinsulinema
because ofprsifiemdtslty npx I8reel Eimwicdptisr, iypertriglyceridemia or

atherosclerosis because of activating hepatic lipoprotein

10 lipase and enhancing fatty acid oxidation, leading to lowering
of blood triglyceride level.

As f3-adrenoceptor agonists, BRL-28410, SR-58611A,
ICI-198157, ZD-2079, BMS-194449, BRL-37344, CP-331679,
CP-114271, L-750355, BMS-187413, SR-59062A, BMS-210285,

15 1LY-377604, SWR-0342SA, AZ-40140, SB-226552, D-7114, BRL-35135,
FR-149175, BRL-26830A, CL-316243, AJ-9677, GW-427353, N-5984,
GW-2696 oxr the like are illustrated. 3~-Adrenoceptor agonists
are used preferably for obesity, hyperinsulinemia,
hyperlipidemia, hypercholesterolemia, hypertriglyceridemiaor

20 1l1lipid metabolism disorder, and more preferably for obesity or
hyperinsulinemia because of stimulating f33-adrenoceptor in
adipose tissue and enhancing the fatty acid oxidation, leading
to induction of energy expenditure.

As acyl-coenzyme A cholesterol acyltransferase

25 inhibitors, NTE-122, MCC-147, PD-132301-2, DUP-129, U-73482,
U-76807, RP-70676, P-06139, CP-113818, RP-73163, FR-129169,

FY-038, EAB-309, KY-455, LLS-3115, FR-145237, T-2591, J-104127,



adi pose tissue and enhancing the fatty acid oxidation, leading to induction
of energy expenditure. As acyl-coenzyne A chol esterol acyltransferase
i nhi bitors, NTE-122, MCC- 147, PD-132301-2, DUP-129, U 73482, U 76807

RP- 70676, P-06139, CP-113818, RP-7316342FR-129169,

25

LS- 3115, FR-145237, T-2591, 3-104127, 42 2 6 MAY 2005 R-755, IRCHY2H86564,
Yl C- C8-434, avasimbe, Cl-976, RP-64477, F-1394, eldacim be, CS-505,
CL- 283546, YM 17E, |ecim bide, 447C88, YM 750, E-5324, KW 3033, HL-0
eflucimbe or the like are illustrated. Acyl-coenzyne A chol esterol
acyl transkerase BCERnRislisuqr y1aresuzed prafariatilbe f a1 -Bypger IRpi a7,
chol esterolem a, hypertriglyceridema or |ipid netabolism disorder,
nore preferabby,fendayperbepi demisasqr dry@s3sasholyestiangl aeada rhiacialisse of
| owering bl ood chol esterol |evel by inhibiting acyl-coenzynme A chol esterol
acyl transterase, Yif- 7s0 | myraid , ow npnes [ eaptoard ,agomsimisedirtumhki Kikyy r oni ne,

sodi um | evot hyroxi ne, KB-2611 or the |like are illustrated; as chol esterol
absor pt i oaréniihid orste@zetAdylbe; o SEHFHB46dho0r et herol iaos larraarid f disident ed;
|i pase inhibitors, orlistat, ATL-962, AZM 131, RED 103004 or the like are
il lustratedhiBstoasniirenesktd paktfietrapliyr dusf ervase liiphidenti@r,s hygteadvoXxi r or

04,

FY-038, EAB-309, KY-455,

hyper -

and

as

the like are illustrated; as squal ene synthase inhibitors, SDZ-268-198,
BVS- 18849dhoAc876048,1 eRRR-, 101821+t rZB19¢2Q,1 FRRRal ©2393 p idRn27&%®m 1iGm t he | i ke
are illustrated; as nicotinic acid derivatives, nicotinic acid:

ni cot i namitlepraecomaing mocer ptredleraddiypifimox hy2@ miipadanmdial oor Hyped- ke are

illustrated; as bile acid sequestrants,

10

15

20

25

cholesterolemia because of lowering blood cholesterol level by
inhibiting acyl-coenzyme A cholesterol acyltransferase.

As thyroid hormone recptor agonists, sodium liothyronine,
sodium levothyroxine, KB-2611 or the like are illustrated; as
cholesterol absorption inhibitors, ezetimibe, SCH-48461 or the
like are illustrated; as lipase inhibitors, orlistat, ATL-962,
AZM-131, RED-103004 or the like are illustrated; as carnitine
palmitoyltransferase inhibitors, etomoxir or the like are
illustrated; as squalene synthase inhibitors, SDZ-268-198,
BMS-188494, A-87049, RPR-101821, ZD-9720, RPR-107393, ER-27856
or the like are illustrated; as nicotinic acid derivatives,
nicotinic acid: nicotinamide, nicomol, niceritrol, acipimox;
nicorandil or the likeare illustrated; asbileacid sequestrants,
colestyramine, colestilan, colesevelam hydrochloride,
GT-102-279 or the like are illustrated; as sodium/bile acid
cotransporter inhibitors, 264W94, S$-8921, SD-5613 or the like
are illustrated; and as cholesterol ester transfer protein
inhibitors, PNU-107368E, SC-795, JTT-705, CP-529414 or the like
areillustrated. Thesedrugs, probcol, microsomal trigylceride

transfer protein inhibitors, lipoxygenase inhibitors and



col estyram ne, colestilan, col esevel am hydrochl oride, GI-102-279 or the
like are illustrated; as sodiunibile acid cotransporter inhibitors, 264W4,
5-8921, SD-5613 or the like are illustrated; and as chol esterol ester
transfer protein 25 inhibitors, PA' U 104368E, SC- 795, JTT-705, CP-529414 or
the like are illustrated. These drugs, probcol, nicrosonal tZibg§iYcih de
transfer protein inhibitors, |ipoxygenase inhibitors and 43 2 6 MAY 2005

| ow-density |ipoprotein receptor enhancers are preferably used for
hyper|i pi dem a: hyperchol esterol emi a, hypertrigly- ceridema or lipid

met abol i smah-stETderty Adpappetetie seqxryess anhsncemsoant pe erfeuattakeused
inhibitors, 5 serotonin reuptake inhibitors, serotonin rel easing

sti mul ant Sor derpetrdnimi degoird S tisy feaspeci ed 1 or SHIRG: agoyp et 53 ghpr adr enal i ne

reuptake inhibitors, noradrenaline releasing stinulants, al-adrenoceptor

agoni st s, d@2=igthreirsoceptlaip iahom tsdtsyl dopaid sxerdeagoni st s, cannabi noi dr ecept or

ant agoni sts, y-am nobutyric acid 10 receptor antagonists, H3-histam ne

ant agoni sts, L-Hisappéhete slugmrieassdngpst.i moanahbgeaesudteykte inhebepdos,

agoni sts, nelanocortin receptor agonists (especially, MZ3-R agonists,

MZ4- R agomsiestcsonirar eep habe yind: isti tmd sat $ @agohon inne leasdaionet andlants,

anphet am ne-regul ated transcri pt, nmahogany protein, 15 enterostatin

agoni st s, seatctidmoini agooaktist Oospe genkly SlHIted agpeptitde, hondb@ésénaline

chol ecyst oki ni n agoni sts (especially CCK-A agonists),

corti cot r o uP radtee dgilvigp IHormrron en o ot ¢ oot Yop hi ek e @ o 'as$ hignhbambh e

anal ogues, corticotropin-releasing hornone agonists, urocortin,

somat ost atd 1m,aGmTEtaEgttat roamdlsdguefp-adrenoceptor agonists, dopamine
agonists, cannabinoidreceptorantagonists, y-aminobutyricacid

10 receptor antagonists, Hz-histamine antagonists, L-histidine,
leptin, leptin analogues, leptin receptor agonists,
melanocortin receptor agonists (especially, MC3-R agonists,
MC4-R agonists), a-melanocyte stimulating hormone, cocaine-and
amphetamine-regulated transcript, mahogany protein,

15 enterostatin agonists, calcitonin, calcitonin—gene—related
peptide, bombesin, cholecystokinin agonists (especially CCK-A
agonists), corticotropin-releasing hormone, corticotrophin-
releasing hormone analogues, corticotropin-releasing hormone
agonists, urocortin, somatostatin, saomatostatin analogues,

20 somatostatin receptor agonists, pituitary adenylate
cyclase—activatingpeptide,brain-derivedneurotrophicfactor,
ciliary neurotrophic factor, thyrotropin-releasing hormone,
neurotensin, sauvagine, neuropeptide Y antagonists, opioid
peptide antagonists, galanin antagonists, melanin-

25 concentrating hormone antagonists, agouti-related protein

inhibitors and orexin receptor antagonists are illustrated.

Concretely, as monoamine reuptake inhibitors, mazindol or the



20 somatostatin receptor agonists, pituitary adenyl ate cycl ase-activati ng

pepti de, brain-derived neurotrophic factor, <ciliary neurotrophic factor,

t hyrotropi n-rel easi ng hornone, neurotensin, sauvagi he, neuropeptide Y

ant agoni sts, opioid peptide antagonistdd, gal anin antagonists, nelanin 25

concentrating hornone antagoni sts, agouti-related protein irfi§ P g5 and

orexin receptor antagonists are illustrated. Concretely, as npbnoam ne

reupt ake inhibitors, mazindol or the 44 2 5 MAY 2005 Ilike are illustrated,

as serotonin reuptake inhibitors, dexfenfluram ne hydrochl oride,

fenf | ur amilnge sidsutiriam steratedly cehlserden il nwoxamie etb Bategrsertral i ne

hydrochloride or the like are illustrated; as serotonin

agoni st s, ideotfid rptlaty anti riet )ynrd @nfd i @en) nerof ludeninke ateuttdubte at ed; as

nor adr enal i ne reuptake inhibitors, bupropion, GM320659 or the |ike are

i |l ustrat ed/draghioradieendliuvexagliegsmageatenusant salinel hpdaorlYM89H2e or t he

like are illustrated; asJ32-adrenoceptor agonists, anphetam ne,

dext r oanplet ahe ne kepaeatidrin ste;a tdl b enszophet am e a goetilsasphebanr gt an,

phendi netrazi ne, phennetrazi ne, diethyl propion, phenyl propanol an ne,

cl obenzor gx Jomddferdfilkerarind |dwstiratede asraopamseraged sés, ER-230

doprexin, bronocriptine nesylate or the like are illustrated; as

cannabi noineb rraglepiadri rentagphegesinhimbnabanbupbopn onheGW k20 &% 2 o thest r at ed,;

as y-am nobutyric acid receptor antagonists, topiramate or the like are

i |l ustrat éddkeasreH3-1iusttamited ;apsagonesdtenaGin@l3ddleasihg stieubaets,

illustrated; as leptin, |leptin analogues or leptin receptor agonists,
rolipram, YM-992 or the like are illustrated; as ff3-adrenoceptor

agonists, amphetamine, dextroamphetamine, phentermine,

10 benzphetamine, methamphetamine, phendimetrazine,
phenmetrazine, diethylpropion, phenylpropanoclamine,
clobenzorex or the like are illustrated; as dopamine agonists,
ER-230, doprexin, bromocriptine mesylate or the like are
illustrated; as cannabinoid receptor antagonists, rimonabant

15 or the like are illustrated; as y-aminobutyric acid receptor
antagonists, topiramate or the like are illustrated; as
Ha-histamine antagonists, GT-2394 or the like are illustrated;
as leptin, leptin analogues or leptin receptor agonists,
LY-355101 or the.like are illustrated; as cholecystokinin

20 agonists (especially CCK-A agonists), SR-146131, SSR-125180,
BP-3.200, A-71623, FPL-15849, GI-248573, GW-7178, GI-181771,
GW-7854, A-713780xr the likeare illustrated; and as neuropeptide
Y antagonists, SR-120819-A, PD-160170, NGD-95-1, BIBP-3226,
1229-U-91, CGP-71683, BIBO-3304, CP-671906-01, J-115814 or the

25 like are illustrated. Appetite suppressants are used
preferably for diabetes, diabetic complications, obesity,

glucose metabolism disorder, hyperlipidemia, hyper-



LY-355101 or the like are illustrated; as chol ecystokinin 20 agonists
(especially CCK-A agonists), SR 146131, SSR-125180, BP-3.200, A-71623,
FPL- 15849, d -248573, GWM 7178, G-181771, GW7854,A-71378 or the like are
illustrated; and asneuropeptide Y antagonists, SR-120819-A, gg@}8@370,
NGD- 95-1, BIBP-3226, 1229-U 91, CGP-71683, BIBO 3304, CP-67Z - 01,
J-115814 or the 25 |like are illustrated. Appetite suppressants are used
preferably for diabetes, diabetic conplications, obesity, glucose

met abol i sm di sorder, hyperlipidem a, hyper 45 2 6 MAY 2005 chol esterol em a,
hypertri gloreard desfid,eni i thyesabol g syeext datder , 1 ap hermsthes DsESE,
hypertensi on, congestive heart failure, edema, hyperuricem a or gout, and
mor e pref erialdnador atohasidyl because wfpest t dus Bdh Ngcotige vhibet hagrt he
activities of 5 intracerebral nonoam nes or bioactive peptides in central
appetite rreguhateor ¥ deyst enyasdustippnessimgotoiie appeidrte priegadiabgy £for
reduction of energy intake. As angi otensin-converting enzyne inhibitors,
capt opri | ,obegrialyapecamgleeat es t ahaepiid prdehapbitihy dirochlcarivde,i esagf pri |,
10 lisinopril,imdapril hydrochloride, ben a zepril hydrochl oride,
ceronapri linmredethmatL, worleaapiées , os odi abe f Dst NP tldes peni aeopral

erbum ne, calciumnoveltipril, quinapril hydro- chloride, spirapri

hydr ochl orapdest ittenbegpl &t o hy drvedtean deuppt € anitloy apeidppectal tod uneZeiegopri |,
noexi pril hydrochloride, 15 rentiapril or the like are illustrated.

Angi ot ensito- certerttiaig ofenaysregy nintakteors are preferably used for diabetic
conplications or hypertension. As neutral endopeptidase inhibitors,
onapatrilat, As angiotensin-converting enzyme inhibitors, captopril,

enalaprimaleate, alacepril, delapril hydrochloride, ramipril,
10 lisinopril, imidapril hydrochloride, benazepril hydrochloride,
ceronapril monohydrate, cilazapril, sodium fosinopril,
perindopril erbumine, calcium moveltipril, quinapril hydro-
chloride, spirapril hydrochloride, temocapril hydrochloride,
trandolapril, calcium zofenopril, moexipril hydrochlorige,
15 rentieprilor thelikeareillustrated. Angiotensin-converting
enzyme inhibitorsare preferablyused fordiabeticcomplications
or hypertension.
As neutral endopeptidase inhibitors, omapatrilat,
MDL-100240, fasidotril, sampatrilat, GW-620511X, mixanpril,
20 SA-7060, E-4030, SLV-306, ecadotril or the 1like are illustrated.
Neutral endopeptidase inhibitors are preferably used for
diabetic complications or hypertension.
As angiotensin II receptor antagonists, candesartan
cilexetil, candesartan cllexetil/hydrochlorothiazide,
25 potassium losartan, eprosartan mesylate, valsartan,
telmisartan, irbesartan, EXP-3174, L-158809, EXP-3312,

olmesartan, tasosartan, KT-3-671, GA-0113, RU-64276, EMD-90423,



MDL- 100240, fasidotril, sanpatrilat, GM650511X, m xanpril, 20 SA-7060,

E- 4030, SLV-306, ecadotril or the like are illustrated. Neutral

endopepti dase inhibitors are preferably used for diabetic conplications or
hypertension. As angiotensin Il recept&f antagonists, candesgrgty 2005
cilexetil, candesartan cilexetil/hydrochl orothiazide, 25 potassium]| osartan,
eprosartan nesylate, valsartan, telmsartan, irbesartan, EXP-3174,

L- 158809, EXP-3312, ol nesartan, tasosartan, KT-3-671, GA-0113,

RU- 64276, EMD- 90423, 46 2 6 MAY 2005 BR-9701 or the like are illustrated.
Angi ot ensBR-9T01 epepiier 1iket agenistigsaretedef ekradl gt erseth fIdr rebicapetorc
conplications or hypertension. As endothelin-converting enzynme inhibitors,
CGS- 31447ant &g @Ebs 85066 pSMIEIAIA you seldef brk@i avet i¢ lasatrlatad; iass endot hel i n
receptor antagonists, L-749805, TBC- 3214, BMs-182874, BQ 610, TA-0201

SB- 215353y R 180988n . sodi unsi t axsent an, BMS-193884, darusentan, TBC- 3711,
bosent an, sodiumtezosentan, J-104132, YM 598, S- 0139, SB-234551,

RPR- 118031A, ATZs 19893 tHRO 61-d390; r tn AR 546; ieviidsdmiran, CBPB32@2940 or the
like are illustrated. These drugs are preferably used for diabetic

conpl bcatC@ns3 o0 66 hygdert®hs] om, tlaad ik erpr el buabtytédr dypedbehsildn. As
diuretic agents, chlorthalidone, netol azone, cycl openthi azide,

tri chl or onetép ber dayt dgadricotd 0Lol7/di%82i5deTBC 152 hy drRMd -ufsrdil azBde 610,

benzyl hydr ochl or ot hi azi de, penfluti zi de,

met hycl ot T® a@% d&, iSBdapgamicde, PP+ pad? 8, sefiusgi set azosemdeBMSefl88B8ydi.c

aci d, torasem de, pi retani de, furosem de, bunet ani de, neticrane, potassium
canr enoat@2raperoanl attone/ 11 r kAR e, sodium tezosentan, J-104132,

YM-598, $-0139, SB-234551, RPR-118031A, ATZ-1993, RO-61-1790,
10 ABT-546, enlasentan, BMS-207940 or the like are illustrated.
These drugs are preferably used for diabetic complications or
hypertension, and more preferably for hypertension.
As diuretic agents, chlorthalidone, metolazone,
cyclopenthiazide, trichloromethiazide, hydrochlorothiazide,
15 hydroflumethiazide, benzylhydrochlorothiazide, penflutizide,
methyclothiaiide,indapamide,tripamide,mefruside,azosemide,
etacrynic acid, torasemide, piretanide, furosemide, bumetanide,
meticrane, potassium canrenoate, spironolactone, triamterene,
aminophyliine, cicletarine hydrochloride, LLU-a, PNU-80873A,
20 isosorbide, D-mannitol, D-sorbitol, fructose, glycerin,
acetazolamide, methazolamide, FR-179544, OPC-31260, lixivaptan,
conivaptan hydrochloride or the 1like are illustrated. Diuretic
drugs are preferably used for diabetic complications,
hypertension, congestive heart failure or edema, and more
25 preferably for hypertension, congestive heart failure or edema
because of reducing blood pressure or improving edema by

increasing urinary excretion.



am nophyl I i ne, cicletanine hydrochloride, LLU a, PNU 80873A, 20 isosorbide,
D-mannitol, D-sorbitol, fructose, glycerin

acet azol am de, net hazol am de, FR- 179544, OPC- 31260, | i xi vaptan, coni vapt an
hydrochl oride or the like are illustrat®ed. Diuretic drugs Zéﬁmpﬁ@ﬁerably
used for diabetic conplications, hypertension, congestive h f=ar'l ure or
edema, and nore 25 preferably for hypertension, congestive heart failure or
edenma because of reducing bl ood pressure or inproving edena by increasing
urinary excretion. 47 2 6 MAY 2005 As cal cium antagoni sts, aranidi pi ne,

ef oni di pi ne hydhechhoride, antegrdipitee aydnodhbonedeeflbardigipene
hydr ochl ori de, beni di pi ne hydrochl ori de, mani di pi ne hydrochl ori de,

ci | ni di pi nedrocbobdiigeneninietrdepdingi hgdrbechilbedidei, nbarmiildigpdingi ne,

f el odi pi ne, anl odi pi ne besilate, pranidipine, |ercanidipine hydrochloride,
i sradi pi neydrekgaodrpidere, barekipdinpi hgdrbabildirpdre, maatiddipding ne

hydrochl oride, |em |l dipine, diltiazem hydrochloride, clentiazem naleate,
ver apanm | hhgdpobhboidde, cSlwedapanel,, niBoldspdnk , hpdraehldopide, bepri di
hydrochl ori de, gallopam | hydrochloride or the like are illustrated; as
vasodiil at ninfedaptinbyperfiensiyénagefies pdipdapanedéodtipodnal drisidate,
hydr ochl ori de, hydral azi ne hydrochl ori de, cadral azi ne, budral azine or the
| i ke arepréhddtipated; lascepapabheei byBrockilngidgentisraddpsuoeal ol 15
hydrochl ori de, terazosin hydrochl oride, bunazosin hydrochl oride, prazosin
hydr ochl oeldedigdédrazoszalridybane, lpeopinhdkol vayarddhlbdniede, atenol ol ,
metoprolol tartrate, carvedilol, nipradilol, celiprolol hydrochloride,
nebivo|o|pydrochloride, lemildipine, diltiazem hydrochloride,

clentiazem maleate, verapamil hydrochloride, S-verapamil,
10 fasudil hydrochloride, bepridil hydrochloride, gallopamil
hydrochloride or the like are illustrated; as vasodilating
antihypertensive agents, indapamide, todralazinehydrochloride,
hydralazine hydrochloride, cadralazine, budralazine or the like
are illustrated; as sympathetic blocking agents, amosulalol
15 hydrochloride, terazosin hydrochloride, bunazosin
hydrochloride, prazosin hydrochloride, doxazosin mesylate,
propranolol hydrochloride, atenolol, metoprolol tartrate,
carvedilol, nipradilol, celiprolol hydrochloride, nebivolol,
betaxolol hydrochloride, pindolol, tertatolol hydrochloride,
20 bevantolol hydrochloride, timolol maleate, carteolol
hydrochloride, bisoprolol hemifumarxate, bopindolol malonate,
nipradilol, penbutolol sulfate, acebutolol hydrochloride,
tilisolol hydrochloride, nadolol, urapidil, indoramin or the
like are illustrated; as centrally acting antihypertensive

25 agents, reserpine or the like are illustrated; and

as ap-adrenoceptor agonists, clonidine hydrochloride,

methyldopa, CHF-1035, guanabenz acetate, guanfacine



bet axol ol hydrochl oride, pindolol, tertatolol hydrochloride, 20 bevantol ol
hydrochl oride, tinolol maleate, carteol ol hydrochloride, bisoprolol

hem fumar at e, bopi ndol ol mal onate, nipradilol, penbutolol sulfate,
acebut ol ol hydrochloride, tilisolol hydrochloride, nadol ol ,?guMApiigs ! .
indoramn or the |ike are illustrated; as centrally acting anti hypertensive
25 agents, reserpine or the like are illustrated; and as a2-adrenoceptor
agoni sts, clonidine hydrochloride, nethyldopa, CHF-1035, guanabenz acetate,
guanfacine 48 2 5 MAY 2005 hydrochl oride, noxonidine, | ofexidine,

tal i pexol ayakydhaehlierd denddorditeild kel aeciddnist rad etheddiese drugs are
preferably used for hypertension. As antiplatelets agents, ticlopidine

hydr ochl ohigdeochl odiipye iddarml e, 1 0id astazial Lustiyled CosaRent atiugsSarogr el at e
hydr ochl ori de, dilazep dihydrochloride, trapidil, beraprost sodium aspirin

or the |ikeeakeabhhusidgeat ebr Atddd i @S, agents are preferably used for
at heroscl erosis or congestive heart failure. 10 As uric acid synthesis

inhibitors, allapukinRalp]at@EY ididinty, the ldgeiiale Hydisdindetie as
uricosuric agents, benzbromarone, probenecid or the |ike are illustrated;

and ass ughpgky akkald Nicaarsst Sadi un tydr agess Gamenad e, s PedEgsé me Citrat e,
sodiumcitrate or the like are illustrated. These drugs 15 are preferably

used for hypeodhilceide 0rdigeidep |dLBaRe Ofl disieid N ok dEl j ofe bt gt ugs
other than SGT2 inhibitors, for exanple, in the use for diabetes, the
conbi nat i eadiwimt,h adtp ilr@astoroneherenber aofe tilelgriotgt @bnsasittiing adfe 1amsi nsul i n
agents are preferably used for atherosclerosis or congestive
heart failure.

10 As uric acid synthesis inhibitors, allopurinol,
oxypurinol or the like are illustrated; as uricosuric agents,
benzbromarone, probenecid or the like are illustrated; and as
urinary alkalinizers, sodium hydrogen carbonate, potassium
citrate, sodiumcitrateorthelikeareillustrated. These drugs

15 are preferably used for hyperuricemia or gout.

In case of use in combination with drugs other than SGLT2
inhibitors, forexample, in theuse for diabetes, the combination
with at least one member of the group consisting of an insulin
sensitivity enhancer, a glucose absorption inhibitor, a

20 biguanide, an insulin secretionenhancer, aninsulinpreparation,

a glucagon receptor antagonist, an insulin receptor kinase
stimulant, a tripeptidyl peptidase II inhibitor, a dipeptidyl
peptidase IV inhibitor, a protein tyrosine phosphatase-1B
inhibitor, a glycogen phosphorylase inhibitor, a glucose-6-
25 phosphatase inhibitor, a fructose-bisphosphatase inhibitor, a

pyruvate dehydrogenase inhibitor, a hepatic gluconeogenesis

inhibitor, D-chiroinsitol, a glycogen synthase kinase-3



sensitivity enhancer, a gl;;cose absorption inhibitor, a 20 biguani de, an
insulin secretion enhancer, an insulin preparation, a glucagon receptor
antagoni st, an insulin receptor kinase stinulant, a tripeptid¥l @gptidase
Il inhibitor, a dipeptidyl peptidase j§/ inhibitor, a protéiﬁrmtyﬂ] i ne
phosphat ase-1B inhibitor, a glycogen phosphoryl ase inhibitor, a glucose-6
25 phosphatase inhibitor, a fructose-bi sphosphatase inhibitor, a pyruvate
dehydrogenase inhibitor, a hepatic gl uconeogenesis inhibitor,
D-chiroinsitol, a glycogen synthase kinase-3 49 2 6 MAY 2005 inhibitor,

gl ucagon-| i key, pepti Jca@o@lwﬁ&%[ﬂﬂi@-ﬂ‘%%i Bidag A DS e A ide-1

gl ucagon-1i ke peptidel agonist, anylin, an anylin 7analogue, an anylin

agoni st _anda A0q8BPE! LLecAURR a3RNbeb 10Dl eTAIANI . LhersaTbinaian i th at

| east one nenber 0O e group 5 consisting of” an insulin sensitivity

enhancer, ;2. 9L 460S€,n 20391 Rh QBohABIbLLAr and ABI3YaREdR LR isRSWI A sSecr etion
enhancer, an insulin preparation, a glucagon ieceptor antagonist, an

i nsulin r?f@?&?ébﬁ&?%§ﬁaéé%ﬁyh§9£on%nhﬁiQ@E%%@thﬂ?ﬂ&ﬁ9é§%ﬁi£h g tor, a
di peptidyl peptidase IV inhibitor, a protein 10 tyrosine phospﬁatase-lB

!nh!bktOrcoﬁsggygﬁgeafpeﬁs@hgmx&asgengaﬁhp&&grenaagkegqsg-gigggéghatase
inhibitor, a fructose- bisphosphatase inhibitor, a pyruvaté dehydrogenase

i nhi bi t orzps8rPeR8hiiGHAINAGYIC0IBRES b1 BBNIRI 1,041 I 68LF Ot eh@handed ycogen
synt hase ki nase-3 inhibitor, glucagon-like peptide-1, a 15 glucagon-1like

pepti de- 18N8}, 0Quen grgbagagQBnLi&eg@@ebbeﬁ-%ec@?QBESBntagbhham,aenanylin_
anal ogue and an anylin agonist is nore preferable; and the conbination with

at | east oneuleAbEsce®fot NEHMIP tGANSIasit Ng ©f i gept NSEl ige Sensidd vitty
enhancer, a

inhibitor, a dipeptidyl peptidase IV inhibitor, a protein

10 tyrosine phosphatase-1B inhibitor, a glycogen phosphorylase
inhibitor, a glucose-6-phosphatase inhibitor, a fructose-
bisphosphatase inhibitor, a pyruvate dehydrogenase inhibitor,
ahepaticgluconeogenesis inhibitor, D-chiroinsitol, a glycogen
synthase kinase-3 inhibitor, glucagon-like peptide-1, a

15 glucagon-like peptide-1 analogue, a glucagon-like peptide-1
agonist, amylin, an amylin analogue and an amylin agonist is
more preferable; and the combipation with at least one member
of the group consisting of an insulin sensitivity enhancer, a
glucose absorption inhibitor, a biguanide, an insulin secretion

20 enhancer and an insulin preparation is most preferable.
Similarly, intheusefordiabeticcomplications, the combination
with at least one member of the group consisting of an insulin
sensitivity enhancer, a glucose absorption inhibitor, a
biguanide, aninsulin secretionenhancer, aninsulinpreparation,

25 a glucagon receptor antagonist, an insulin receptor kinase
stimulant, a tripeptidyl peptidase II inhibitor, a dipeptidyl

peptidase IV inhibitor, a protein tyrosine phosphatase-1B



gl ucose absorption inhibitor, a biguanide, an insulin secretion 20 enhancer
and an insulin preparation is nost preferable. Simlarly, in the use for

di abetic conplications, the conmbination wth at |east one qu@gqgﬂf t he
group consisting of an insulin sensitisgity enhancer, a glucdose absorption
inhibitor, a biguanide, an insulin secretion enhancer, an insulin
preparation, 25 a glucagon receptor antagonist, an insulin receptor kinase
stinmulant, a tripeptidyl peptidase Il inhibitor, a dipeptidyl peptidase IV
inhibitor, a protein tyrosine phosphatase-1B 50 2 6 MAY 2005 inhibitor, a
gl ycogen phasphaiof ase JiRRiRddrpnds i dispsesS-1hosphat ase §ohébidog. a

fruct ose-bi sphosphatase inhibitor, a pyruvate dehydrogenase inhibitor, a

hepatic g?%@ 8egenesh 8nibRRbLRI t Ok UL Y NS ph K dc0gen i sy Rhasg
ki nase- 3 i nhi bitors, glucagon-1like peptide-1, a glucagon- |ike peptide-1

anal ogue, p@’;gbﬁ(f%g%ﬂdjd&%d&ﬁééj@hﬂhi?f&%]ﬁt va AR d 1 c & @Yhd Hlge R Ogue, an
anylin agoni st, an al dose reductase inhibitor, an advanced glycation

endpr oduct $ hfi 9 R orbic@mrl@jﬂrgri,t@pgﬂﬁdyerkim&é nhipigors a

y-am nobutyric acid antagoni st, a sodi um 10 channel antagonist, a transcript

fact ors NF{KBilbARHRid 051 u8a bRl Uik OYePptiidrse | AhRIdEQfon-al ke peptide-1
N-acetyl at ed-a-| i nked-aci d- di peptidase inhibitor, insulin-Iike growh

factor-1, anphai@leet o derd veshgr omtd peaatitle- 192 9bat 8t etadleriy edngs eyt hy f act or
anal ogue, epidermal growth factor, nerve growmh factor, a 15 carnitine

derivati venalblgieneanSaty O ©%ydrriret hyhhd tdand Oire.auE@re’ 8hn 1Bl B!, 0a®! |
sul odexi de, Y-128, an angi otensin- converting enzyne inhibitor, a neutral

endopept i dasenicHd Bkt iodne gt O8€O6E It d imd €©Ca@Pioh idittagonaSproBdin
endot helin -converting
kinase C inhibitor, a y-~aminobutyric acid antagonist, a sodium
10 channel antagonist, a transcript factor NF-xB inhibitor, a 1ipid
peroxidase inhibitor, an N-acetylated-a-linked-acid-
dipeptidase inhibitor, insulin-like growth factor-I,
platelet-derivedgrowthfactor, aplatelet derived growthfactor
analogue, epidermal growth factor, nerve growth factor, a
15 carnitine derivative, uridine, 5-hydroxy-l-methylhidantoin,
EGB-761, bimoclomol, sulodexide, Y-128, an angiotensin-
convertingenzyme inhibitor, aneutral endopeptidase inhibitor,
anangiotensin Il receptor antagonist, anendothelin-converting
enzyme inhibitor, an endothelin receptor antagonist and a
20 diuretic agnet is preferable; and the combination with at least
one member of the group consisting of an aldose reductase
inhibitor, an angiotensin-converting enzyme inhibitor, a
neutral endopeptidase inhibitor and an angiotensin II receptor
antagonist is more preferable. Furthermore, in the use for
25 obesity, the combination with at least one member of the group

consisting of an insulin sensitivity enhancer, a glucose

absorptioninhibitor, abiguanide, aninsulin secretionenhancer,



enzynme inhibitor, an endothelin receptor antagoni st and a 20 diuretic agnet
is preferable; and the conbination with at | east one nenber of the group
consi sting of an al dose reductase inhibitor, an angi otensin-c ﬁffh@?g
enzynme inhibitor, a neutral endopeptisgiase inhibitor and an aﬂé? efast n |
receptor antagonist is nore preferable. Furthernore, in the use for 25
obesity, the conbination with at |east one nenber of the group consisting
of an insulin sensitivity enhancer, a glucose absorption inhibitor,

abi guani de, an insulin secretion enhancer, 51 Z 5 MAY 1005 an insulin

preparatign, idsghusageapkesepbar angageadigsh, raBeptBEULNR alGREAREOr aki nase
stinmulant, a trlpeptldyF peptidase Il inhibitor, a dipeptidyl peptidase IV

i nhi bi t orinau P Rteldep t ¥F 0Simes dResphatate- 4B i Pl 1@F1 e @ Hngen T
phosphoryl ase 5 inhibitor, a glucose-6-phosphatase inhibitor, a fructose-

bi sphosphataseitBhi bit @i peptRYKUVRLE tdehydr egenaseniiibirdi Lohrotaifepatic
gl uconeogenesi sinhibitor,D- chiroinsitol,a glycogen synthase kinase-3

i nhi bi tortygéggﬁgoﬁhbkFﬁaﬂéﬁéLdg- knhavigbucagogibtkgepephivdenbdranakegue, a
gl ucagon-11 ke peptide-I 10 agonist, anylin, an anylin anal ogue, an anylin

agoni $t, ann38186FengcgphepsagenpibsaRdtaBeappatbli @oSUPAr e5s@Rbsks
preferable; and the conbination with at | east one nenber of the group

consi sti nﬂi@%h@sf)13§t§5éeif}9€ﬁp£@c5r 2gopishvand AhyaRRRldidfse SHPALESSANt S
nore preferable. 15 Wen the pharnaceutical conpositions of the present

i nvent i 0Nz &k a@AR! PMeshhdoddige Prachhaak tbreatraitno valitls, de3ggegehorns are

used depending on their uses. As exanples of the dosage forns, powders,

granul es, syhtiageanihaese-dr ynRiibtipsr,t ahbekgon-1like peptide-1, a
glucagon-like peptide-1 analogue, a glucagon-like peptide-1

10 agonist, amylin, an amylin analogue, an amylin agonist, a
fi-adrenoceptor agonist and an appetite suppressant is
preferable; and the combination with at least one member of the
group consisting of a f3-adrenoceptor agonist and an appetite
suppressant is more preferable.

15 When the pharmaceutical compositions of the present
inventionareemployedinthepractical treatment, variousdosage
forms areused dependingon theiruses. Asexamples of the dosage
forms, powders, granules, fine granules, dry sirups, tablets,
capsules, injections, solutions, ointments, suppositories,

20 poultices and the like are illustrated, which 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,

25 binders, lubricants, diluents, buffers, isotonicities,
antiseptics, moisteningagents, emulsifiers, dispersingagents,

stabilizingagents, dissolvingaidsandthelike, andformulating



capsul es, injections, solutions, ointnents, suppositories, 20 poultices and
the like are illustrated, which are orally or parenterally adm nistered.
These pharnaceuti cal conpositions can be prepared by adm Xlﬁngﬂﬂ or by
di luting and di ssol ving an appropri at es2 pharmaceuti cal addi t4 slh as
exci pients, disintegrators, 25 binders, lubricants, diluents, buffers,
isotonicities, antiseptics, noistening agents, enulsifiers, dispersing
agents, stabilizing agents, dissolving aids and the |ike,andformnul ating 52
Z 6 MAY 2005 the mi xture in accordance with conventional. In case of the

use of theneompeundeoint hecBEES8BE WAYENELABehBi6ARNDI Nath Ofayéd thy dhe drugs
ot her than SG.T2 inhibitors, they can be prepared by fornulating each

active ingeedi€hhet@@midera @t théipHedualtd ynvenhen iheonbanareeutvcal
conpositions of the present invention are enployed in the practical

treat ment ¢ hther d9s age®ftndircerpeUndny epi £5£8t echdy dahenabpyvepaeaenst
formula (1) or a pharmaceutically acceptable salt thereof as the active

i ngredi entfo'mu@a@&a?r batgl ¥cdectdedgdependt ngogarhbe @geinsexiadéh Bedy
wei ght and degree of synptons and treatnent of each patient, whichis

approxj mat el y wyghbBhnthBephargcehthic@m Cohplod iki RROWEF ey akdfpar adult
human in the case of oraF adm nistration and approximately within the range

of from 0iQ¥%eh®i30088e P&ip Hoyea P& t2@UbEaBYARA 1 BrEébenense Bl RRILIYELT al
adm nistration, and 15 the daily dose can be divided into one to several

doses per oday c@nso s st ech Sulivphing aBbse, gkneeaser 6fmube usp @f the
conpound of the present invention in conbination with the drugs other than
SG.T2 i nhikbphatsackhe idasage sofcephavaempeund toferdtdi® as the active
ingredient is appropriately decided depending on the age, sex,
10 body weight and degree of symptoms and treatment of each patient,
which is approximately within the range of from 0.1 to 1,000mg
per day per adult human in the case of oral administration and
approximately within the range of from 0.01 to 300mg per day
per adult human in the case of parenteral administration, and
15 the daily dose can be divided into one to several doses per day
and administered suitably. Also, in case of the use of the
compound of the present inventiocn in combination with the drugs
other than SGLT2 inhibitors, the dosage of the compound of the
present invention can be decreased zppropriately and

20 occasionally depending on the dosage of the drugs other than

SGLT2 inhibitors.

Thepresent inventionis further illustratedinmoredetail
by way of the following Reference Examples, Examples and Test
25 Examples. However, the present invention is not limited

thereto.



present invention can be decreased appropriately and 20 occasionally
dependi ng on the dosage of the drugs other than SG.T2 inhibitors.
Thepresent invention is further illustrated in nore detail by way of the
fol | owi ng Reference Exanples, Exanplesgand Test 25 Exanpl eslb MA¥wg§jsr, the
present invention is not limted thereto. 53 Z 6 MAY 2005 Reference
Exanple 1 1, 2-Di hydro-4-[(4-isopropoxyphenyl) net hyl)-5-net hyl - 3H

pyrazol -3-one To a solution of 4-isopropoxybenzylal cohol (0.34g) in 5
tetrahydrofuran (6nL) were added triethylamne (0.28n) and nethanesul fonyl

chloride %gfg@gﬁ e 3L NG M xture was stirred at roomtenperature for 30
m nutes. The resulting insoluble wmterial was renoved by filtration. The

obt ai ned soluty: A | { one i n- t et rahydrof uran
B e e S R e S s AR R e hkd

acet oacet (Q20m), d n 1, 2-di net hoxyet hane (10OrL), and the mxture was
stirred a?%ggﬁggVernfb t. The reaction mxture was poured into a saturated

aqueous sodiun1§%pro ﬂgﬁqﬁge _Solutdon, égHE fﬁié@ﬁ&ité@QB I xtyre was
extracted with |ef%%%n%§§%t_er.‘%he 3#%5ﬁ|87 ayéi was washed w ﬁ'brlne and
reducen presea g L TR i e G o A e TR L TR e
Anhydr ous nRYUAINR A LOELL pagcaddeds ko) L e SoLull Ak o ADGLNe: s gg U e was
stirred at 80C overnight. The solvent was renoved 20 under reduced pressure,
and the regi dueWas i fi 8¢ B CAMUMnutes. The resulting insoluble
material was removed by filtration. The obtained solution of
4-isopropoxybenzyl methanesulfonate in tetrahydrofuran was
10 added to a suspension of sodium hydride (60%, 81mg) and methyl
acetoacetate (0.20mL) in 1,2-dimethoxyethane (10mL), and the
mixture was stirred at 80°C overnight. The reaction mixture
was poured into a saturated agqueous sodium hydrogen carbonate
solution, and the resulting mixture was extracted with diethyl
15 ether. The organic layer was washed with brine and dried over
anhydrous magnesium sulfate. The solvent was removed under
reduced pressure, and the residuewas dissclvedin toluene {5mL).
Anhydrous hydrazine (0.19mL) was added to the solution, and the
mixture was stirred at 80°C overnight. The solvent was removed
20 under reduced pressure, and the residue was purified by column
chromatographyonsilicagel {eluent: dichloromethane/ methanol
= 10/1) to give 1,2-dihydro-4-[(4-isopropoxyphenyl)-
methyl]-5-methyl-3H-pyrazol-3-one (95mg).
TH-NMR (DMSO-dg) & ppm:
25 1.22 (6H, 4, J=6.0Hz), 1.99 (3H, s), 3.45 (2H, s), 4.40-4.60

(1H, m), 6.65-6.80 (2H, m), 6.95-7.10 (2H, m)



chromat ography on silica gel (eluent: dichloronethane/ nethanol = 10/1) to
give 1, 2-di hydro-4-[(4-isopropoxyphenyl)- nethyl)-5-nethyl-3H pyrazol - 3-one
(95mg). 1H NWVR (DMSO-d6) 8 ppm 25 1.22 (6H, d, J=6.0Hz), 1.99 (3H, s), 3.45
(2H, s), 4.40-4.60 (1H, n), 6.65-6.80642H n), 6.95-7.10 (?FMNwaﬁ4 7 6 MAY
2005 Reference Exanple 2 _

1, 2- Di hydr o- 5- net hyl - 4-[ (4- propyl phnnyl ) nmet hyl ] - 3H pyrazol - 3-one The title
conmpound was prepared in a simlar manner to 5 that described in Reference
Exanpl e 1 using 4-propyl benzyl al cohol instead of 4-isopropoxybenzyl

al cohol . Hdt NV EOMBRL@B) e82ppm 0. 75-0.95 (3H, n), 1.45-1.65 (2H, m), 1.99
(3H, s), 2.40-2.55 (2H, m), 3.32 (2H, s), 6.95-7.10 (4H, n) 10 Reference

Exanmpl e 31, 4, 2iybydr 9=-Aeth¢i1i sobytyhbpbenybhaByhyhbthymgthyl piazol -
pyrazol -3-one The title conmpound was prepared in a simlar manner to 15
that desctidgd in Reference Exanple 1 using 4-isobutyl benzyl al cohol

i nstead of 4-isopropoxybenzyl alcohol. 1H NVR (DMSO-d6) 5 ppm 0.83 (6H, d,

J=6. 6Hz) , 1. 7hd.8bt{dromMound ¥ (BHdpsed AB& ZinfiSar #dnn@, £3. 50 (2H,
s), 6.90-7.10 (4H, m 20 Reference Exanple 4

5 that described in Reference Example 1 using 4-propylbenzyl
alcohol instead of 4-isopropoxybenzyl alcohol.
'H-NMR (DMSO-dg) O ppm:
0.75-0.95 (3H, m), 1.45-1.65 (2H, m}, 1.99 (3H, s), 2.40-2.55
(24, m), 3.32 (2H, s), 6.95-7.10 (4H, m)
10
Reference Example 3
1,2-Dihydro-4-[(4-iscobutylphenyl)methyl]-5-methyl-3H-
pyrazol-3-one
The title compound was prepared in a similar manner to
15 that described in Reference Example 1 using 4-isobutylbenzyl
alcohel instead of 4-isopropoxybenzyl alcohol.
'HoNMR (DMSO-dg) & ppm:
0.83(6H, d, J=6.6Hz), 1.70-1.85 (1H, m), 1.99 (3H, s), 2.30-2.45
(2H, m), 3.50 (2H, s), 6.90-7.10 (4H, m)
20
Reference Example 4
1,2-Dihydro-5-methyl-4-[(4-propoxyphenyl)methyl]-3H-pyrazol
-3-one
The title compound was prepared in a similar manner to
25 that described in Reference Example 1 using 4-propoxybenzyl

alcohol instead of 4-isopropoxybenzyl alcohol.

1
H-NMR (DMSO-dg) & ppm:



1, 2- O hydro- 5- et hyl - 4- [ (4- propoxyphenyl ) met hyl ] - 3Hpyrazol  -3-one The
t|tIe compound was prepared in a simlar manner to 25 that described in

Ref erence Exanple 1 using 4-propoxybenzyl al cohol instead of

4-i sopropoxybenzyl al cohol. 1H NVR (DVs§©-d6) 8 ppm 55 2 6 MAY MADQB)5 0. 95
(3H, t, J=7.4Hz), 1.60-1.75 (2H, m, 1.98 (3H, s), 3.46 (2H, s), 3.75-3.90
(2H, m, 6.70-6.85 (2H, m, 6.95-7.10 (2H mM 5 Reference Exanple 5

4-[ (4- Et hoxyphenyl ) net hyl ] -1, 2-d. i hydro- 5- net hyl - 3H pyrazol - 3-one The title
conpound was prepared in a simlar manner to that described in Reference

Exanpl e 1ouskngzd- ethoyybengyl), 10salcohel (bastead of9d- | swpropoxybenzyl
al cohol . 1H NWVR (DVBO-d6) 6 ppm 1.20-1.35 (3H, m), 1.98 (3H s), 3.46 (2H,

s), 3.85-4285 £2H.3. 13,3600 5 8 )(251,70M6,. 86 95u7- 40, (2Hhs5m) . 15 Ref erence
Example 6 1,2-Di hydro 5-met hyl -4-[ (4- trlfluoronethylphenyl)nethyl]

3H pyrazol;)3-one The title conpound was prepared in a simlar manner to

t hat described in Reference Exanple 1 using 4-trifluoro 20 nethyl benzyl

al cohol instead of 4-isopropoxybenzyl alcohol. 1H NVR (DMSO-d6) S ppm 2.02
(3H, s), 3.64 (2H, s), 7.30-7.45 (2H, m, 7.55-7.70 (2H,

Reference Example 5
4-[(4-Ethoxyphenyl)methyll-1,2-dihydro-5-methyl-3H-pyrazol-
3-one

The title compound was prepared in a similar manner to
that described in Reference Example 1 using 4-ethoxybenzyl

10 alcohol instead of 4-isopropoxybenzyl alcohol.

lH—NMR (DMSO-dg) & ppm:
1.20-1.35 (3H, m), 1.98 (3H, s), 3.46 (2H, s), 3.85-4.05 (2H,

m), 6.70-6.85 (2H, m), 6.95-7.10 (2H, m)

15 Reference Example 6
1,2-Dihydro-5-methyl-4-[(4-trifluoromethylphenyl)methyl]-
3H-pyrazol-3-one

The title compound was prepared in a similar manner to
that described in Reference Example 1 using 4-trifluoro-

20 methylbenzyl alcohol instead of 4-isopropoxybenzyl alcohol.
lH—NMR (DMSC-dg) & ppm:

2.02 (3H, s), 3.64 (2H, s), 7.30-7.45 (2H, m), 7.55-7.70 (2H,

m)

25 Reference Example 7
4-[(4-tert-Butylphenyl)methyl]-1,2-dihydro-5-methyl-3H-

pyrazol-3-one



25 Reference Exanple 7

4-[ (4-tert-Butyl phenyl)nethyl]-1, 2-di hydro-5-net hyl -3H pyrazol -3-one 56 2 6
MAY 2005 The title conpound was prepared in a simlar nmanner to that
described in Reference Exanple 1 using®@-tert-butylbenzyl alZpN& 2006st ead
of 4-isopropoxybenzyl al cohol. 1H NVR (DMSO-d6) b ppm 5 1.24 (9H, s), 2.01
(3H, s), 3.49 (2H, s), 7.00-7.15 (2H, m, 7.15-7.30 (2H, n) Reference
Exanpl e 8 4-[(4-Butoxyphenyl)nethyl]-1, 2-di hydro-5-net hyl - 3H pyrazol - 10
3-one The title conmpound was prepared in a simlar manner to that described
in Reference Exdmg &¢itlescagp4ubdt srybenepkred| ¢énhal simsiendnayfiner to

4-i sopropoxybenzyl al cohol. 1H NVR (DMSO-d6) 6 ppm 15 0.91 (3H, t,

J=7.4Hz), tha30d4¢s601ipal, imRefersbce. FBaripk: Impsindg. 8 B3H beyltEmey  2H, s),
3.80-3.95 (2H, m, 6.70-6.85 (2H, m, 6.95-7.10 (2H, n) Reference Exanple 9
20 1, 2- Di laydodrB- nigtshyedadd-of( A-metaprdadvizoiieerapt) metdpid: 3H  pyrazol - 3-one The
title conpound was prepared in a simlar nmanner to that described in
Ref er ence "Bxamyl € DMS@sidag 4- ppmet hyl t hi o) benzyl al cohol instead of

4-i sopropoxybenzyl al cohol. 25 1H- NVR (DMSO-d6) 6 ppm 1.99 (3H, s), 2.42
(3H, sj, 3.B@ (2H,. s)), 2.05-T3H0 64H 3p$9 (2H, s), 7.00-7.15 (2H, m),

7.15-7.30 (2H, m)

Reference Example 8
4-[(4-Butoxyphenyl)methyl]-1,2-dihydro-5-methyl-3H-pyrazol-
10 3-one
The title compound was prepared in a similar manner to
that described in Reference Example 1 using 4-butoxybenzyl
alcohol instead of 4-isopropoxybenzyl alcohol.
1y MR (DMSO-dg) & ppm:
15 0.91 (3H, t, J=7.4Hz), 1.30-1.50 (2H, m), 1.55-1.75 (2H, m),
1.98 (3H, s), 3.46 (2H, s), 3.80-3.95 (2H, m), 6.70-6.85 (2H,

m), 6.95-7.10 (2H, m)

Reference Example 9
20 1,2-Dihydro-5-methyl-4-[(4-methylthiophenyl)methyl]-3H-
pyrazol-3-one
The title compound was prepared in a similar manner to
that described in Reference Example l1using4-(methylthio)benzyl
alcohol instead of 4-isopropoxybenzyl alcochol.
25 1H—NMR (DMSO-dg) & ppm:

1.99 (3H, s), 2.42 (3H, s), 3.50 (2H, s), 7.05-7.20 (4H, m)



57 26 MAY 2005 Reference Exanple 10

5-Et hyl -1, 2-di hydro-4-[ (4- net hyl t hi ophenyl ) net hyl ] -3H pyrazol - 3-one The
title conpound was prepared in a simlar nmanner to 5 that eg&&iﬂﬁf in
Ref er ence Exanpl el usi ng4- (et hyl t hi 0) bgnzyl al cohol instea bofh

4-i sopropoxybenzyl al cohol and using nethyl 3-oxopentanoate instead of

nmet hyl acetoacetate. 1H NVR (DVSO-d6) b ppm 1.02 (3H, t, J=7.6Hz), 2.39
(2H, g, J=7.6Hz), 2.42 (3H, s), 3.51 10 (2H, s), 7.05-7.20 (4H, m

Ref erence Exanple 11 1, 2-Di hydro-4-[(4-isopropyl phenyl)nethyl]-5-nmethyl-3H

pyr azol - 3ge k% cEO sk aaisirensd on of sodi um hydride (60% 40ng) in
1, 2-di net hoxyet hane (1nl) were added nethyl acetoacetate (0.11nl),

4-i sopr opyl kenzyl 1chl_Qfiiriga k- 4.79) 4 ANk 18, LA A pid:ify1 AROUNG1 pasodi um i odi de,
and the m xturé was stirred at 80C overnight.” The reaction m xture was
poured i ntQ 3 3At.Ur ted 20 aqueous sodi um hydrogen carbonate sol ution, and
the mxturé was extracted with diethyl ether. The organic | ayer was washed

wWith brine andrg €d ta¥ekoapYEioys sTpgaesi-em sH! fat emiThe sohNERtto WS
removed under reduced pressure, and the residue was dissolved in toluene

(1nl) . 5 Anhydrouss by ds & i A& R Q9HH 3 x 851 @dded nigo 28nd higy 50h 14 | 98nz@nd t he

m xture was stirred at 80C overni ght. he sol vent was renoved under reduced

pressure, sardHdieifeskdder Was sppridpoRe vy 260l 18801 YR Qghaphye By Bi | i ca
gel (eluent: 58 2 6 MAY 2995

3-oxopentancate instead of methyl acetoacetate.

1

H-NMR (DMSO-dg) & ppm:

1.02 (3H, t, J=7.6Hz), 2.39 (2H, g, J=7.6Hz), 2.42 (3H, s), 3.51

10 (2H, s), 7.05-7.20 (4H, m)

Reference Example 11
1,2-Dihydro-4-[(4-isopropylphenyl)methyl]-5-methyl-3H-
pyrazol-3-one

15 To a suspension of sodium hydride (60%, 40mg) in
1,2-dimethoxyethane (1mL) were added methyl acetocacetate
(0.11mL), 4-iscpropylbenzyl chloride {(0.17g) and a catalytic
amount of sodium iodide, and the mixture was stirred at 80°C
overnight. The reaction mixture was poured into a saturated

20 aqueous sodium hydrogen carbonate solution, and the mixture was
extractedwith diethyl ether. The organic layexr was washedwith
brine and dried over anhydrous magnesium sulfate. The solvent
was removed under reduced pressure, and the residue was dissolved
in toluene (1mL). Anhydrous hydrazine (0.094mL) was added to

25 the solution, and the mixture was stirred at 80°C overnight.
The solvent was removed under reduced pressure, and the residue

was purified by column chromatography on silica gel (eluent:



di chl or onet hane/ met hanol = 10/1) to give 1, 2-di hydro-4-[(4-

i sopropyl phenyl ) net hyl ] -5-net hyl - 31: - pyrazol -3-one (0.12g). 1H NMWR
(DVBO-d6) 5 ppm 1.16 (6H, d, J=6.9Hz), 2.01 (3H, s), 2.70-2 %CMA?]ZH]S n,
3.49 5 (2H, s), 6.95-7.20 (4H, n) Refeggence Exanple 12 1

4-[ (4- Et hyl phenyl ) met hyl ] -1, 2-di hydr o- 5- et hyl - 3H pyrazol - 3-one 10 The
title conpound was prepared in a simlar manner to that described in

Ref erence Exanple 11 using 4-ethyl benzyl chloride instead of

4-i sopropyl benzyl chloride. 1HNWR (DVSO-d6) S ppm 1.13 (3H, t, J=7.6Hz),

2.00 (3H, a3rn1dr4ared 1o d/2dtHEnc13.490 /485 HgiS)e 17. 0@ ihyikd-d-45, [ (M-
Ref erence Exanple 13

1, 2- Di hy df @obrityn\redr i()4reteivhy) hermtnyethy dy3tdyrazle @ -1 20 The

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

ReferencelﬁxgﬂplQDygou@%ngg4 Eﬁ@hylbenzyl brom de instead of
4-i sopropyl benzyl chl oride. % NVR (DVSO-d6) 6 ppm 1.98 (3H, s), 2.23 (3H,

s), 3.48 (2hs $pH,6d953%510HE4H, 2np1 25HRes pr enceo Exagpl @144 m), 3.49
4- Benzyl -1, 2-di hydro-5-trifl uoronet hyl - 3H pyrazol -3-one 59 2 6 MAY 2005 The
title zonpound swas gareepar.exd i si)m |l ar manner to that described in
Ref erence Exanple 11 using ethyl trifluoro-

Reference Example 12

4-{(4-Ethylphenyl)methyl]-1,2-dihydro-5-methyl-3H-pyrazol-

3-one

10 The title compound was prepared in a similar manner to

that described in Reference Example 11 using 4-ethylbenzyl

chloride instead of 4-isopropylbenzyl chloride.

14_NMR (DMSO-dg) O ppm:

1.13 (3H, t, J=7.6Hz), 2.00 (3H, s), 2.45-2.60 (2H, m), 3.49

15 (2H, s), 7.00-7.15 (4H, m)

Reference Example 13
1,2-Dihydro-5-methyl-4-[(4-methylphenyl)methyl]-3H-pyrazol-
3-ona
20 The title compound was prepared in a similar manner to
that described in Reference Example 11 using 4-methylbenzyl
bromide instead of 4-isopropylbenzyl chloride.
t-NMR (DMSO-dg) & ppm:
1.98 (3H, s), 2.23 (3H, s), 3.48 (2H, s), 6.95-7.10 (4H, m)
25
Reference Example 14

4-Benzyl-1,2-dihydro-5-trifluoromethyl-3H-pyrazol-3-one



acet oacetate instead of nethyl acetoacetate and using benzyl brom de

i nstead of 4-isopropyl benzyl chloride. 5 1HNVR (DVMSO-d6) b ppm 3.73 (2H,
s), 7.05-7.35 (5H, m, 12.50-13.10 (1H, brs) Reference Exanp?glﬂg 2005
1, 2- Di hydr o- 4- [ (4- et hoxyphenyl ) net hyl kg5- net hyl - 3H pyr azol one The
title conpound was prepared in a simlar manner to that described in

Ref erence Exanple 11 using 4-nmet hoxybenzyl brom de instead of

4-isopropyl benzyl chloride. 1HNWVR (DVMSO-d6) 6 ppm 15 1.99 (3H, s), 3.47
(2H, s), 3.69 (3H, s), 6.75-6.85 (2H, m, 7.00-7.10 (2H, m, 8.70-11.70

(2H br) Referergg %ﬁ%qﬁl%o% ound was pre ared in _a_similar manner to
4- Benzyl -1, 2- di hydr o- 5- net hyl - 3H pyr azol g one 20 The title conpound was

prepared iRs8 gkBtkabetbnekefOrihat Hasgiidad Las gf @ﬁﬁfgetﬁfﬁﬂ@&ﬁo 11 using
benzyl brom de instead of 4-isopropyl benzyl chlori NVR (DMSO- d6) 6

ppm 2. 00 43R0 Vet a4 risdldadS br Z]e@.ﬁyi §Qe€é!§|ce§2atezgngeu§iﬁﬁcﬁe@|\§ﬂpl e 17
4-[ (4-1sopropoxyphenyl ) net hyl ] - 5- net hyl - 3- 3,4,6-tetra-0O 60 Y 2005

acetyl - (3bE%9hHﬁ99¥ﬁﬁﬂ9§yhﬂ%MD.ﬂééﬁ%ﬁﬁ?%ﬂé%é@lf%ﬁﬂﬁ%%ﬁ@'0“ of
1, 2- d|hydro 4-[ (4-1sopropoxyphenyl) - ]- 5-met hyl - 3H pyr azol - 3- one

(46ng) gtﬁQth%m%oDaﬁglﬂcgaﬁ (99ng) and 4A nol ecul ar sieves in

tetrahydro uran (
3.73 (2H, s), 7.05-7.35 (5H, m), 12.50-13.10 (1H, brs)

Reference Example 15
1,2-Dihydro-4-[(4-methoxyphenyl)methyl]-5-methyl-3H-pyrazol
10 -3-one
The title compound was prepared in a similar manner to
that described in Reference Example 11 using 4-methoxybenzyl
bromide instead of 4-isopropylbenzyl chloride.
1H-NMR (DMS0O-dg) & ppm:
15 1.99 (3H, s), 3.47 (2H, s), 3.69 (3H, s), 6.75-6.85 (2H, m),

7.00-7.10 (2H, m), 8.70-11.70 (2H, br)

Reference Example 16
4-Benzyl-1,2-dihydro-5-methyl-3H-pyrazol-3-one

20 The title compound was prepared in a similar manner to
that described in Reference Example 11 using benzyl bromide
instead of 4-isopropylbenzyl chloride.
1H—NMR (DMSO-dg) O ppm:
2.00 (3H, s), 3.54 (2H, s), 7.05-7.30 (5H, s)

25
Reference Example 17

-[(4-Isopropoxyphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-



5 was added silver carbonate (66ng), and the m xture was stirred under
shading the light at 65C overnight. The reaction m xture was purified by
col um chr omat ogr aphy on am nopropyl silica gel (eluent: tegﬁqﬂquﬁfuran).
Further purification by preparative théh | ayer chromatography on silica gel
(devel oping 10 solvent: ethyl acetate/ hexane= 2/1) afforded

4-[ (4-isopropoxy- phenyl)nmethyl] -5-nmethyl-3- (2,3,4, 6-tetra-0O acetyl-13-D
gl ucopyr anosyl oxy) - 1H pyrazole (42ng). 1H NWR (CDC1l3) 8 ppm 1.25-1.35 (6H,

m, 1.88 (3H, s), 2.01 (3H, s), 2.03 (3H, s), ]5 2.05 (3H, s), 2.10 (3H
S), 3.45-2:866y (2, DMy1u808Pran88y (k) -y, pdradoldH, dd, J=2.3, 12.4Hz),
4.31 (1H, dd,” J=4.0, 12.4Hz), 4.40-4.55 (1H, n), 5.15-5.35 (3H, m),
5.50-5.60 (1H, T ,a s6sFOn6i80 (M, 2rHin§de6-1-0F 4¢2bprpox3PHRefanence

Exanpl e 18 5-Methyl -4-[(4-propyl phenyl)nmethyl]-3-(2,3,4,6-tetra-0O
acetyl - (3ndx @y usopynaensyt oxypvihzpyrazehe Thembi)t | aceospevnd v -pr epar ed
inasimlar manner to that described in Reference Exanple 17 using

1, 2-di hydgbubes@q amidlybknd-4X Aepeopybphermioarehhyd |8ty duys dzodn 33006 | nst ead
of 1, 2-di hydro-4-[(4-isopropoxyphenyl)nethyl)-5-nethyl-3H pyrazol-3-one. Z
6 MAY5Z00%as @hdded NVRvieeDEABhoBappnt 6 @m@), @3, the WEft3H2 jwasl s58xte@S (2H,
m, 1.86 (3H, s), 2.01 (3H, s), 2.03 (3H, s), 2.05 (3H, s), 2.10 (3H, s),
2. 45- 2. 55and@HsWad in BthS it 8t 632t veiz)ght 3. 6Be(ddhcthod miktulez) |
3.80-3.90
was purified by column chromatography on aminopropyl silica gel
(eluent: tetrahydrofuran). Further purification by
preparative thin layer chromatography on silica gel (developing
10 solvent: ethyl acetate/hexane=2/1)afforded4-[(4-isopropoxy-
phenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0O-acetyl-f-D-
glucopyranosyloxy)-1H-pyrazole (42mg).
Ty NMR (CDC1l3) & ppm:
1.25-1.35 (6H, m), 1.88 (3H, s), 2.01 (3H, s), 2.03 (3H, s),
15 2.05 (3H, s), 2.10 (3H, s), 3.45-3.65 (2H, m), 3.80-3.90 (1H,
m), 4.13 (1H, 44, J=2.3, 12.4Hz), 4.31 (1H, dd, J=4.0, 12.4Hz),
4.40-4.55 (1H, m), 5.15-5.35 (3H, m), 5.50-5.60 (1H, m),

6.70-6.80 (2H, m), 6.95-7.05 (2H, m).

20 Reference Example 18
5-Methyl-4-[ (4-propylphenyl)methyl}-3-(2,3,4,6-tetra-0-
acetyl-f3-D-glucopyranosyloxy)-1H-pyrazole
The title compound was prepared in a similar manner to
that described in Reference Example 17 using 1,2-dihydro-5-
25 methyl-4-[(4-propylphenyl)methyl]-3H-pyrazol-3-one instead
of 1,2-dihydro-4-[(4-isopropoxyphenyl)methyl]}-5-methyl-3H-

pyrazol-3-one.



5 (1H, M, 4. 13(1H, dd, J=2. 3, 12. 4Hz) 4. 30( 1H, dd, J=3. 9, 12. 4Hz 5. 15-5.35 (3H, m,
5.50-5.60 (1H, m, 7.00-7.20 (4H n) Reference Exanple 19

4-1 (4-1sobutyl phenyl)nethyl]-5-nmethyl-3-(2,3,4,6-tetra-0O 10JBPMYZW5

acetyl - (3- D gl ucopyranosyl oxy) - 1H pyragol e The title conpound was prepared
inasimlar manner to that described in Reference Exanple 17 using

1, 2-di hydro-4- [(4-isobutyl phenyl)nethyl]-5-nmethyl-3H pyrazol -3-one instead
of 1, 2-di hydro-4-[(4- isopropoxyphenyl)nethyl]-S 15 net hyl - 3H pyrazol - 3- one.
1H NVR (CDClB) 8 ppm 0.87 (6H, d, J=6.6Hz), 1.70-1.85 (1H, m, 1.87 (3H,

s), 2.01 QBNMRS cpei1Q3 63bms), 2.06 (3H, s), 2.10 (3H, s), 2.40 (2H, d,
J=7.2Hz), 3.56 (1H d J=15.8Hz), 3.63 (1H, d, J=15.8Hz), 20 3.80-3.90 (1H

m , 4.140(%H, (dd, 4723=3. 3&2 LAz 014681 ( efH mod, 1. 9648, 12) , 4Hz01 5.
15-5.35 (3H, n), 5 .50-5. 60 (1H, m, 6 .95-7.10 (414, n) Reference Exanple

20 25 5- Mgghyl s4-[ e40pr opaxyphenyl deet Byl |s$; (2, Bo4 B edya-045-2.55
acetyl - [ 3- D- gl ucopyr anosyl oxy) - 1H pyrazole The title conpound was prepared
in a simlan,mnnerss 12,63 MAY120858z) 62 .khat1lescui-hed sHa JRef eg e es dExanpl e
17 using 1, 2-di hydro-5- nethyl -4-[(4-propoxyphenyl)nethyl)-3H pyrazol - 3- one
insteagl @fiHl .- di hysiond-dd 434 30pr opoxvphenyloretiny bl S=metohvi 2 3Hiz) ,
pyrazol -3-one 5 1H NVR (CDC13) S ppm

5.15-5.35 (3H, m), 5.50-5.60 (1H, m), 7.00-7.20 (4H, m)

Reference Example 19
4-[(4-Isobutylphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-
10 acetyl-f-D-glucopyranosyloxy)-1H-pyrazole
The title compound was prepared in a similar manner to
that described in Reference Example 17 using 1,2-dihydro-4-
[(4-isobutylphenyl)methyl]l-5-methyl-3H-pyrazol-3-one
instead of 1,2-dihydro-4-{(4-isopropoxyphenyl)methyl]-5-
15 methyl-3H-pyrazol-3-one.
1H—NMR (CDCl3z) O ppm:
0.87 (6H, 4, J=6.6Hz), 1.70-1.85 (1H, m), 1.87 (3H, s), 2.01
(3H, s), 2.03 (3H, s), 2.06 (3H, s), 2.10 (3H, s), 2.40 (2H,
d, J=7.2Hz), 3.56 (1H, &, J=15.8Hz), 3.63 (1H, d, J=15.8Hz),
20 3.80-3.90 (1H, m), 4.14 (1H, &4, J=2.3, 12.4Hz), 4.31 (1H, 44,
J=4.0, 12.4Hz), 5.15-5.35 (3H, m), 5.50-5.60 (1H, m), 6.95-7.10

(4H, m)

Reference Example 20
25 5-Methyl-4-{ (4-propoxyphenyl)methyl]-3-(2,3,4,6-tetra-0-
acetyl-f-D-glucopyranosyloxy)-1H-pyrazole

The title compound was prepared in a similar manner to



1.01 (3H, t, J=7.4Hz), 1.70-1.85 (2H, m), 1.89 (3H s), 2.01 (3H s), 2.03
(3H, s), 2.06 (3H, s), 2.10 (3H, s), 3.53 (1H, d, J=15.7Hz), 3.59 (1H d
J=15.7Hz), 3.80-3.95 (3H, m, 4.14 (1H, dd,J=2.3, 12.4Hz), ?g,# @

J=4.0, 12.4Hz),5.15-5.35 10 (3H, n),.5.60-5.60 (1H, n), 6. Vo B8 % fH
6.95-7.10 (2H, nm). Reference Exanple 21

4-[ (4- Et hoxyphenyl ) net hyl 1-5-nethyl -3-(2, 3,4,6-tetra-O 15

acetyl - (3- D gl ucopyranosyl oxy) - 1H pyrazole The title conpound was prepared
inasimlar manner to that described in Reference Exanple 17 using

4- [ (4- et hoxyrt PhESAH) hEd fhyrh]Réfe?r&h@é'dmﬁarﬁpﬂ@thvlu§th§ynazohlﬁyaag 5Lnstead
of 1.2-di hydro-4-[(4- |sopropoxyphenyl)nethyl] 20 met hyl - 3H pyr azol - 3- one.

1H NWR (i3l b- Ppm4ll_%n3§%<(>?;gﬁshén"ﬂ ;3 f§%lsirogeoinéglﬂads),
2.03 (3H, s), 2.06 (3 10 (3 H d, J=15.8Hz), 3.59
(1H, d, J=5.8H2) a3/ 8% 31 9 4.%0[59@0&@9@14@ )rﬂetﬂgi]ok'zﬁxetﬁélé’ryw (1H,
dd, J=2.3, 124Hz)431(1 dd, J=4.0,"12. 4 m

5. 50-5. 60 é§$$ i 3553@ 6.80 (2H, m, 6.95-7. 10 (2H, m 63 2 6 MAY 2005
Ref er ence

5-Meth I-SH(%mﬁa %? ?}ggetyl (3- D gl ucopyranosyl ox_y) -
4-[ (4- trlfluorone eny net hyl ] - 1H pyrazole 5 The title conpound was

prepared in gu siim] ar, nananA0 thato-deser ibed W Ref enenee Exanpbepd7 using
1, 2-di hydro-5- nethyl-4-[(4-trifluoronethyl phenyl) nethyl]-3H pyrazol -3-one
(3H, s), 2.03 (3H, s), 2.06 (3H, s), 2.10 (3H, s), 3.53 (1lH,
d, J=15.7Hz), 3.59 (1H, 4, J=15.7Hz), 3.80-3.95 (3H, m), 4.14
(1H, d4, J=2.3, 12.4Hz), 4.31 (14, 4d, J=4.0, 12.4Hz), 5.15-5.35
10 (3H, m),.5.50-5.60 (1H, m), 6.70-6.80 (2H, m), 6.95-7.10 (2H,

m).

Reference Example 21
-1 {4-Ethoxyphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-o0-
15 acetyl-f-D-glucopyranosyloxy)-1H-pyrazole
The title compound was prepared in a similar manner to
that described in Reference Example 17 using 4-[(4-ethoxy-
phenyl)methyl]-1,2-dihydro-5-methyl-3H-pyrazol-3-one
instead of 1;2-dihydro-4-[(4-isopropoxyphenyl)methyl]-5-
20 methyl-3H-pyrazol-3-one.
1H—NMR (CDCl3) & ppm:
1.38 (3H, t, J=7.0Hz), 1.89 (3H, s}, 2.01 (3H, s), 2.03 (3H,
s), 2.06 (3H, s), 2.10 (3H, s), 3.53 (1H, 4, J=15.8Hz), 3.59
(1H, 4, J=15.8Hz), 3.80-3.90 (1H, m), 3.98 (2H, g, J=7.0Hz),
25 4.13 (1H, dd, J=2.3, 12.4Hz), 4.31 (1H, dd, J=4.0, 12.4),
5.15-5.30 (3H, m), 5.50-5.60 (1H, m), 6.70-6.80 (2H, m),

6.95-7.10 (2H, m)



i nstead of 1, 2-di hydro-4-[(4-isopropoxyphenyl)nethyl]-5-

net hyl - 34 pyrazol - 3-one. 10 1H-NWMR (CDC13) 6 ppm 1.85 (311, s), 2.01 (3H
s), 2.03 (311, s), 2.06 (3H, s), 2.14 (3H, s), 3.65 (1H d, gT%zgﬁrt 3.71
(1H, d, J=15.9Hz), 3.80-3.90 (1H, nm,e#.14 (1H, dd, J=2.4, Z 4. 31
(1H, dd, J=4.0, 12.4Hz), 5.15-5.40 (3H, n), 5.55-5.65 (1H, nm), 7.20-7.30
(2H, m, 15 7.45-7.55 (2H, m Reference Exanple 23

4-[ (4-tert-Butyl phenyl)nethyl]-5-nmethyl-3-(2,3,4,6-tetra-0O

acetyl - (3- D gl ucopyranosyl oxy) - 1H pyrazol e 20 The title conpound was
prepared in a simlar manner to that described in Reference Exanple 17
using 4-[(4-tert-butyl- phenyl)nethyl]-1, 2-di hydro-5-net hyl -3H pyrazol - 3- one

i nstead ofeteZedicBYdikampik(42i sopropoxyphenyl) net hyl]-5-
nmet hyl - 3H pyrazol - 3-one. 25 1H NWR (CDC13) 6 ppm 1.27 (9H, s), 1.84 (3H,

2.01 (3 , 3 012206 3k 214 o3 Shos lH d.
Lis 8Hz)g %‘ﬁ‘éﬁ)’hﬁ Q% R e S B 9% oRyr o 3% t 413

( 1H dd,4JFZ43fcri%1ﬂH%bmét% 1 ﬁdl&Hyqu%etiJlZi ,1H1% b1c5. 15-5. 30 (3H m,
5.50-5.60 (1H m, 7.00-7.1 2H 7.30 (2H, m 5 Reference Exanple

24 4 (4-But OXYHEGHY*:lgE@MbJJUE’dW&Bylbrépilze@ h G tetf@r manner to
acetyl - (3- D- gl ucopyranosyl oxy) - 1H pyrazole The title conpound was prepared
in a simtgatheBeribed in Reference Example 17 using 1,2-dihydro-5-
methyl-4-[(4-trifluoromethylphenyl)methyl]-3H-pyrazol-3-one
instead of 1,2-dihydro-4-[(4-isopropoxyphenyl)methyl]-
methyl-3H-pyrazol-3-one.
10 'H-NMR (CDC13) & ppm:
1.85 (3H, s), 2.01 (3H, s), 2.03 (3H, s), 2.06 (3H, s), 2.14
(3H,s),3.65(1H,d, J=15.9Hz), 3.71 (1H, d, J=15.9Hz), 3.80-3.90
(1H, m), 4.14 (1H,dd, J=2.4,12.4Hz), 4.3 (1H,dd, J=4.0, 12.4Hz),

5.15-5.40 (3H, m), 5.55-5.65 (1H, m), 7.20-7.30 (2H, m),

15 7.45-7.55 (2H, m)

Reference Example 23
4—[(4—tert—Butylphenyl)methyl]—5-methyl—3—(2,3,4,6—tetfa-O—
acetyl-f-D-glucopyranosyloxy)-1H-pyrazole

20 The title compound was prepared in a similar manner to
that described in Reference Example 17 using 4-[(4-tert-butyl-
phenyl)methyl]j-1,2-dihydro-5-methyl-3H-pyrazol-3-one
instead of 1,2-dihydro-4-[(4-isopropoxyphenyl)methyl]-5-
methyl-3H-pyrazol-3-one.

25 lH—NMR (CDC1l3) § ppm:
1.27 (9H, s), 1.84 (3H, s), 2.01 (3H, s), 2.03 (3H, s), 2.06

(3H, s), 2.14 (3H, s), 3.56 (1H, d, J=15.8Hz), 3.64 (1H, 4,



t hat described in Reference Exanple 17 using 4-[(4-butoxy- 10

phenyl ) net hyl ] - 1, 2- di hydr o- 5- net hyl - 3H pyrazol - 3- one i nstead of

1, 2-di hydro- 4-[ (4-i sopropoxyphenyl ) met hyl ] - 5- net hyl - 3H pyr az M&- ie.

1H NWR (CDC13) 6 ppm 0.96 (3H, t, J=7.¢4Hz), 1.40-1.55 (2H, m, 1.65-1.80
(2H m, 15 1.88 (3H, s), 2.01 (3H, s), 2.03 (3H, s), 2.06 (3H, s), 2.10

(3H, s), 3.52 (1H, d, J=15.8Hz), 3.59 (1H, d, J=15.8Hz), 3.80-3.90 (1H m,
3.91 (2H, t, J=6.5Hz), 4,13 (1H, dd, J=2.3, 12.4Hz), 4.31 (1H, dd, J=4.0,
12. 4Hz), 5.15-5.30 (3H, m, 5.50-5.60 (1H, n), 6.70-6.80 (2H, n), 6.95-7.10

(2H, m 2035@‘.%%?3'5’8_@%'.@02?1}&, m), 4.13 (1H, ad, J=2.3, 12.4Hz), 4.31
5- Met hyl - 4-[ (4- et hyl t hi ophenyl )nethyl]-3-(2, 3,4, 6-tetra-0-

acetyl - (3-@g| weOpyLangsyl oxynz LHpyrazolx) The thyl & conpous (was Ry epar ed
inasimlar manner to 25 that described in Reference Exanple 17 using

1, 2-di hydro-dy- Metdyl 2i4; [ #; et syl $ hi@phgmyl g et hyl |- 3H- pyr azol - 3- one

i nstead of 1, 2-di hydro-4-[(4-isopropoxyphenyl)nethylj-5 2 6 MAY 2005 65

nmet hyl - 3H pyrazol - 3-one. 1H NWR (CDC13) b ppm 1.88 (3H, s), 2.01 (311, s),
2.03 (3H, s), 2.07 (3H, s), 2.12 (3H, s), 2.44 (3H, s), 3.50-3.65 (2H, m,

3. 80- 3590 i rdAge é&éﬁﬁj&(ﬁit dd, J=2.4, 12.4Hz), 4.31 (1H, dd, J=4.1,
12. 4Hz), 5.15-5.30(3H m,5.55-5.65(1H mM,7.00-7.10(2H, m,7.10-7.20 (2H, m,
8-65‘8-85Aijﬂt4lﬁéﬁoxyphenyl)methyl]—5—methyl—3—(2,3,4,6—tetra—O—
acetyl-f-D-glucopyranosyloxy)-1H-pyrazole
The title compound was prepared in a similar manner to
that described in Reference Example 17 using 4-[(4-butoxy-
10 phenyl)methyl]-1,2-dihydro-5-methyl-3H-pyrazol-3-one
instead of 1,2-dihydro-4-{(4-isopropoxyphenyl)methyl]-5-
methyl-3H-pyrazol-3-one.
'H-NMR (CDC13) & ppm:
0.96 (3H, t, J=7.4Hz), 1.40-1.55 (2H, m), 1.65-1.80 (2H, m),
15 1.88 (3H, s), 2.01 (3H, s), 2.03 (3H, s), 2.06 (3H, s), 2.10
(3H,s),3.52(1H,4d, J=15.8Hz), 3.59 (14, d, J=15.8Hz), 3.80-3.90
(1H, m), 3.91 (2H, t, J=6.5Hz), 4,13 (1H, dd, J=2.3, 12.4Hz),
4.31 (1H, 44, J=4.0, 12.4Hz), 5.15-5.30 (3H, m), 5.50-5.60 (1H,
m), 6.70-6.80 (2H, m), 6.95-7.10 (2H, m)
20
Reference Example 25
5-Methyl-4-[(4-methylthiophenyl)methyl]-3-(2,3,4,6-tetra-0-
acetyl-f-D-glucopyranosyloxy)-1H-pyrazole
The title compound was prepared in a similar manner to
25 that described in Reference Example 17 using 1,2-dihydro-5-
methyl-4-[(4-methylthiophenyl)methyl]-3H-pyrazol-3-one

instead of 1,2-dihydro-4-[(4-isopropoxyphenyl)methyl]-5-



Ref erence Exanple 26 10

5-Et hyl -4-[ (4- net hyl t hi ophenyl ) et hyl )-3-(2, 3,4,6-tetra-0

acetyl - (3- D gl ucopyranosyl oxy) - 1H pyrazole The title conpou?qg MR S200y epar ed
in a simlar manner to that described igg Reference Exanple 17 'using

5-ethyl -1, 2- di hydro-4-[(4-nethylthi ophenyl)nethyl]-3H pyrazol -3-one 15

i nstead of 1, 2-di hydro-4-[(4-isopropoxyphenyl)nethyl]-5-

nmet hyl - 3H pyrazol - 3-one. 1H NWR (CDC13) 6 ppm 1.13 (3H, t, J=7.6Hz), 1.88
(3H, s), 2 01 (3H, s), 2.03 (3H, s), 2.06 (3H, s), 2.44 (3H, s), 2.45-2.55

(2H m, '@J’E’E‘Ag‘ﬂ Mond. 80-3.90 (1H, m), 4.05-4.20 (1H, m, 4.31
(1H, dd, J4 ), 5.15-5.35(3H, n), 5.55-5.65(1H, nm), 7.00-7.10 (2H,

m, 7.10-22QM2Hc 1858 20 (1H, brs) Reference Exanple 27 25
4-1(4- Isopropnyp#erllﬂflh)rretéhg)lptfn 5-met hyl -3-(2,3,4,6-tetra-O

acetyl - (3-1D-¢f q@@pyr@noeyloqu)%ll—l-spyr azghe ( oﬁhestltlzeoc—;-ormgung was  ppepared
inasimlar manner to E6 M&Y 2005 that descrl bed in Reference Exanpl e

17 using 1,2r didydro-gr- ( s), (2H, m), 3.80-3.90 (1H, m),
[ (4-i sopropyl phenyl) net hyI] 5 rret hyI 3H— pyrazol “one instead of

1, 2-di hydro- [ (A s@pr Wy@hemla)ﬁaeﬁ hyd ]36-( @t hyk- 3kt pyt azoh - gpone.
1H NVR ( CDC13) 6 ppm 1.20 (6H, d, J=6.9Hz), 1 85 (3H, s), 2.01 (3H s)

2.03 (3H, 5.98)5-2.06(£3Hn)S)s. —1536(53(1'1,H Sy, 2.66-2.96 (CHAmy) 7. 3056. £4H d,
J=15. 8Hz), 3.63 (1H a4 IZTE, 8Hz), 3.80-3.90 (1H, m), 4.05-4.20 (1H m),

4.31 (1H, O, 34 G. 2 g, (B 15,535 (3H,

Reference Example 26
10 5-Ethyl-4-[(4-methylthiophenyl)methyl]-3-(2,3,4,6-tetra-0-
acetyl-p-D-glucopyranosyloxy)-1H-pyrazole
The title compound was prepared in a similar manner to
that described in Reference Example 17 using 5-ethyl-1,2-
dihydro-4-[(4-methylthiophenyl)methyl]-3H-pyrazol-3-one
15 instead of 1,2-dihydro-4-[(4-isopropoxyphenyl)methyl]-
methyl-3H-pyrazol-3-one.
1H—NMR (CDCl1l3) & ppm:
1.13 (3H, t, J=7.6Hz), 1.88 (3H, s), 2.01 (3H, s), 2.03 (3H,
s), 2.06 (3H, s), 2.44 (3H, s), 2.45-2.55 {2H, m), 3.50-3.70
20 (2H, m), 3.80-3.90 (1H, m), 4.05-4.20 (1H, m), 4.31 (1H, 44,
J=4.0, 12.4Hz), 5.15-5.35 (3H, m), 5.55-5.65 (1H, m), 7.00-7.10

(2H, m), 7.10-7.20 (2H, m), 8.80-9.20 (1lH, brs)

Reference Example 27
25 4-[(4-Isopropylphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-
acetyl-f-D-glucopyranosyloxy)-1H-pyrazole

The title compound was prepared in a similar manner to



10 m, 5.50-5.60 (1H, m, 7.00-7.15 (4H, m, 8.70-9.30 (1H brs) Reference
Exanpl e 28 4-[ (4-Methyl t hi ophenyl)nethyl)-3-(2,3,4,6-tetra-0O acetyl -(3-

D gl ucopyranosyl oxy) -5-trifluoromethyl -1 H pyrazole 15 To az%qhwtmmm of

1, 2-di hydro- 4-[ (4- et hyl t hi ophenyl) 66

met hyl ]-5-trifluoronethyl-3H pyrazol -3-one (2.0g) in acetonitrile (100m)
wer e added acet obrono-a-D- gl ucose (3.1g) and potassium carbonate (1 . Ig) ,
and the m xture was stirred at roomtenperature overni ght. Water was added
to the reaction 20 m xture, and the resulting m xture was extracted with

ethyl acehateqelle i®e@aninC Rle3slentas Mashad Wi hsa rsatiurated,
sodi um hydr ogen carbonate solution and brine and dried over anhydrous

magnesi U”I?lﬁ'l-E%b?;rog/@'qp?x%ln\f/*qr)trne%%lr]e@\’r%q:h%d%@—ﬂye.c%_l'k%_qd Frgssure, and the
residue was purified by colum 25 chromatography on silica gel (eluent:

hexane/ et by L +acet atre 1= 2 -Hikly dr® -Ai-Q 4 - 1 sopropoxyphenyl)methyl]-5-
4-1 (4- et hyl t hi ophenyl)methyl)-3-(2,3, 4, 6-tetra-

C)acetyl-&gtg§gL@@o%%%%QQ§ybo%yﬁi5-trifIuoronethyl-lkayrazo 67 2 6 MAY 2005
le (2.0g). 1H NWR ( 13) 0 ppm 1.91 (3H, s), 2.03 (3H, s), 2.04 (3H, s),

2.09 (3H’1§1NM§-4?DCQ§W’6S m3-73.(2H, s), 3.75-3.90 (1H, m, 4.15-4.35 (2H,
m, 5.15-5.65 (4H, "M .00-7.20 (4H, m) Reference Exanple 29

4- Benzyl - 3- 63, 364, 6at ebLa- uaget yl s63¢ Bugl ygopyr@nogyh Oxyy ; 5-03 (31,
trifluoromethyl-1H pyrazole 10 The title conpound was prepared in a simlar
nmanner tos)that odesgri bed i n. Ref egence) Examps e 280 usimg oy benzyd -d112-
d, J=15.8Hz), 3.63 (1lH, 4, J=15.8Hz), 3.80-3.90 (1H, m),
4.05-4.20 (1H, m), 4.31 (1H, dd, J=4.0, 12.4Hz), 5.15-5.35 (3H,

10 m), 5.50-5.60 (1H, m), 7.00-7.15 (4H, m), 8.70-9.30 (1H, brs)

Reference Example 28
4-[(4-Methylthiophenyl)methyl]-3-(2,3,4,6-tetra-0O-acetyl-f3-
D-glucopyranosyloxy)-5-trifluoromethyl-1H-pyrazole

15 To a solution of 1,2-dihydro-4-[(4-methylthiophenyl)-
methyl]-5-triflucromethyl-3H-pyrazol-3-one (2.0g) in
acetonitrile (100mL) were added acetcbromo-a-D-glucoeose (3.19g)
and potassium carbqnate (1.1g), and the mixture was stirred at
room temperature overnight. Water was added to the reaction

20 mixture, and the resulting mixture was extracted with ethyl
acetate. The organic layer was washed with a saturated aqueous
sodium hydrogen carbonate solution and brine and dried over
anhydrous magnesium sulfate. The solvent was removed under
reduced pressure, and the residue was purified by column

25 chromatography on silica gel (eluent: hexane/ethyl acetate =
1/1) togive 4-[(4-methylthiophenyl)methyl]-3-(2,3,4,6-tetra-

O-acetyl-f3-D-glucopyranosyloxy)-5-trifluoromethyl-1H-pyrazo



di hydro-5-trifluoronethyl- 3H pyrazol - 3-one instead of

1, 2-di hydro-4-[ (4-net hyl t hi ophenyl ) met hyl ] -5-trifl uoronet hy

1- 3H pyrazol - 3-one. 15 1H- NWR (CDC13) 8 ppm 1.89 (3H, s), ?ﬁ ﬁﬁ

2.04 (3H, s), 2.08 (3H, s), 3.70-3.90 ¢{3H, m, 4.15-4.30 ( 5-I Yr)z 5. 10 5. 50
(4H, m, 7.10-7.30 (5H, m 20 Reference Exanple 30

4-[ (4- Met hoxyphenyl )nethyl ]1-3-(2, 3,4,6-tetra-0O acetyl -(3-D

gl ucopyr anosyl oxy) -5-trifl uoronet hyl - IN-pyrazole The title conpound was
prepared in a simlar manner to that described in Reference Exanple 28

usi ng 1,21giﬂyg@ 4- 25
[ (4- met hoxyphen nethyl] 5-trifluoronethyl-3H pyrazol -3 one instead of

1, 2-di hydho-dad (&t hyd thispphenyl ) met hyl] - 5-
trlfluoronethyl gk#py%gzoﬁﬂi one. 68 2 6 MAY 2005 1H NMR (CDC13) 8 ppm

1.93 (3H,1593 &R®3 éﬁH2503 2305 {BH 2 904 %}p9s()3H,2 %)9 %H65 ,75.4(32H m,
377(3H s), 3.75-3.90 (1H; rr);415435(2 m, -54(4 m,

6. 75- i}i‘;‘ZHysm 3 7790%214 15 (2H _71m- D Ref qmenﬁﬁ E>4amg| 2.35 ( m),
4- [(4 th oxyphenyl ) net hyl ]-5-met'hyl -3-(2,3,4,6-tetra-O

acet yb- (3s D9l sicopyr amosy ) oxy) edHy pypazaehe Jbe title conpound was prepared
inasimlar manner to 10 that described in Reference Exanple 17 using

1, 2-di hydro-4- [ (4-methoxyphenyl ) net hyl]-5-met hyl -3H pyrazol - 3-one i nst ead
of 1, 2-di hydro-4-[(4-isopropoxyphenyl)nethyl]-5-nethyl-3H
Reference Example 29
4-Benzyl-3-(2,3,4,6-tetra-O-acetyl-f-D-glucopyranosyloxy)-
5-trifluoromethyl-1H-pyrazole
10 The title compound was prepared in a similar manner to
that described in Reference Example 28 using 4-benzyl-1,2-
dihydro-5-trifluoromethyl-3H-pyrazol-3-one instead of
1,2-dihydro-4-[(4-methylthiophenyl)methyl]-5-trifluoromethy
1-3H-pyrazol-3-one.
15 lH-NMR (CDC1l3) O ppm:
1.89 (3H, s), 2.02 (3H, s), 2.04 (3H, s), 2.08 (3H, s), 3.70-3.90

(3H, m), 4.15-4.30 (2H, m), 5.10-5.50 (4H, m), 7.10-7.30 (5H,

m)

20 Reference Example 30
-[ (4-Methoxyphenyl)methyl]-3-(2,3,4,6-tetra-0O-acetyl-p3-D-
glucopyranosyloxy)-5-trifluoromethyl-1H-pyrazole
The title compound was prepared in a similar manner to
that described in Reference Example 28 using 1,2-dihydro-4-
25 [(4-methoxyphenyl)methyl]—5—tfifluoromethyl—3H—pyrazol—3—
one instead of 1,2-dihydro-4-[(4-methylthiophenyl)methyl]-5-

trifluoromethyl-3H-pyrazol-3-one.



pyrazol -3-one. 1H NWMR (CDC13) 8 ppm 15 1.89 (3H, s), 2.02 (3H, s), 2.03
(3H, s), 2.05 (3H, s), 2.10 (3H, s), 3.45-3.65 (2H, m, 3.76 (3H, s),
3.80-3.90 (1H, m, 4,11 (1H, dd, 1=2.2, 12.4Hz), 4.30 (1H, gg, giﬁﬁo’
12.4Hz), 5.15-5.35(3H, m,5.50-5.60(1Hs8),6.70-6.85(2H, m, 7. -Mﬂ ¥ (2H, m
20 Reference Exanple 32

4-Benzyl -5-nethyl -3-(2, 3,4,6-tetra- O acetyl - (3-D gl uco- pyranosyl oxy) -

1H pyrazol e The title conpound was prepared in a simlar nmanner to 25 that
described in Reference Exanple 17 using 4-benzyl-1, 2-

dihydro-SlgeNgﬁlT%ﬁcggqago# m:=o0ne instead of 1, 2-dihydro-4-
[ (4-1sopropoxyphenyl) net hy ?-S-nethyl-3FprrazoI-3-one. 69 2 5 MAY 2005

H NVR (CD€13x 83pprl) 12863 (3, 58), 2.0l (68Hs)s) 2.89033K 343, $)6523 065 (3H,
s), 2.11 (3H s) , 3.59 (114, d, J=15. 8Hz) , 3.66 (1H, d, J=15.8Hz) ,

3. 80-3.90 (261Hm)M 3. 74. 13u( 1K) ,dd, 7d=2. 30 12u4Hg),, 441804 (14, (gd, Jr4.0,
12, 4Hz) 5 5.15-5.30 (3H, m), 5.50-5.65 (1H, m, 7.05-7.30 (5H m),

8. 75-9. 555( 1k shrus) (Ref ergnce Bamples 33H, m), 7.00-7.15 (2H, m)
4-1 (4- Met hoxyphenyl )net hyl ]-1,5-dimethyl -3-(2, 3,4,6-tetra- 10
0- acetyl - (3- D- gl ucopyr anosyl oxy) pyrazol e Asuspensi on of
4-[ (4- met hoxyphenyl ) net hyl ] -5-nmet hyl -3- (2,3,4,6-tetra- 0-acetyl
- (3- D- gl ugepyranesy Eeanp1tH3ayr azol e
4-[ (4-Methoxyphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-
acetyl-f-D-glucopyranosyloxy)-1H-pyrazole
The title compound was prepared in a similar manner to
10 that described in Reference Example 17 using 1,2-dihydro-4-
[(4-methoxyphenyl)methyl]-5-methyl-3H-pyrazol-3-one instead
of 1,2-dihydro-4-[(4-isopropoxyphenyl)methyl]-5-methyl-3H-
pyrazol-3-one.
1H—NMR (CDC1l3) & ppm:
15 1.89 (3H, s), 2.02 (3H, s), 2.03 (3H, s), 2.05 (3H, s), 2.10
(34, s), 3.45-3.65 (2H, m), 3.76 (3H, s), 3.80-3.90 (1H, m),
4.11 (1H, 44, Jd=2.2, 12.4Hz), 4.30 (1H, dd, J=4.0, 12.4Hz),

5.15-5.35(3H, m), 5.50-5.60(1H,m), 6.70-6.85(2H, m), 7.00-7.10

(2H, m)

Reference Example 32
4-Benzyl-5-methyl-3-(2,3,4,6-tetra-0O-acetyl-f§-D-gluco-
pyranosyloxy)-1H-pyrazole
The title compound was prepared in a similar manner to
25 that described in Reference Example 17 using 4-benzyl-1,2-
dihydro-5-methyl-3H-pyrazol-3-one instead of 1,2-dihydro-4-

[(4-isopropoxyphenyl)methyl]-5-methyl-3H-pyrazol-3-one.



(18ng), potassium carbonate (1l4ng) and i odonethane (4.7ng) in acetonitrile
(2m.) was stirred at 750C overnight. The reaction 15 m xture was filtered
through celite(r), and the solvent of the filtrate was renoved under
reduced pressure. The residue was puripied by preparative thin | ayer
chr omat ogr aphy on silica gel (devel oping solvent: benzene/ adétifellgs 2/1) to
give 4-[(4-net hoxyphenyl)nethyl]-1,5-dinethyl-3-(2,3,4,6-tetra- 20
0- acetyl - (3- D gl ucopyranosyl oxy) pyrazole (4ng). 1H NWVR (CDC13) 8 ppm 1.90
(3H, s), 2.01 (3H, s), 2.03 (3H, s), 2.06 (3H, s), 2.07 (3H, s), 3.45-3.60
(2H, m, éHGQMQSwCD@h,)357§pﬁ3H, s), 3.80-3.90 (1H, m 4.13 (1H, dd, J=2.4,
12.4Hz) , 4.29 (1H, dg, J=4. 1, 12.4Hz) , 25 5.15-5.30 (3H, nm), 5.50-5.60
(1H, m, 6.%6-6380 &3H, 2np1 (ZHOQOsT,10.(02H(3m) ) 6 M6 2005, Ref erarnce
Exanpl e 34 1- Met hyl -4-[(4-net hyl t hi ophenyl ) et hyl;-3-(2,3,4,6-tetra-0-
acet yl - ( 3{Buglsucopysanasyldxy}i5- 8rkf | sowenetthyd pyrazokez )A suspension of
4-[ (4-nmetyl t hi ophenyl)nmethyl)-3 5
(2,3, 4, 6-tetrar)0-acet yY1H( 3D gt ucepyranasyl axyp-G-H rad, J=4.0, 12.4Hz),
fl uoronet hyl -1 H pyrazol e (30ng), potassium carbonate (8.0ng) and
i odonet hae168523y) (i3m ,t &f)r,alsy.droofsursan (UL )wag .stEi-rr.ed (@H,7%] overni ght.
The reaction mxture was filtered through celite(r), and the solvent of the
filtrate wagsrenssed 1wnderrsiieduced 10 pressure. The residue was purified by
preparative thin layer chromatography on silica gel (devel oping sol vent:
di chl oronet hane/ et hyl acetate = 5/1) to give 1-nethyl-4-[(4-
nmet hyl t hi ophenyl ) net hyl J-3-(2, 3,4, 6-tetra-0O acetyl -(3-D

Reference Example 33

4-[(4-Methoxyphenyl)methyl}-1,5-dimethyl-3-(2,3,4,6-tetra-

10 O-acetyl-f-D-glucopyranosyloxy)pyrazole
A suspensionof 4-[ (4-methoxyphenyl)methyl]-5-methyl-3-

(2,3,4,6-tetra-0-acetyl-f-D-glucopyranosyloxy)-1H-pyrazole

(18mg), potassium carbonate (l4mg) and iodomethane (4.7mg) in

acetonitrile (2mlL) was stirred at 75°C overnight. The reaction
15 mixture was filtered through celite®, and the solvent of the

filtrate was removed under reduced pressure. The residue was

purified by preparative thin layer chromatography on silica gel

(developing solvent: benzene/acetone = 2/1) to give

4-[(4-methoxyphenyl)methyl]-1,5-dimethyl-3-(2,3,4,6-tetra-
20 O-acetyl-pB-D-glucopyranosyloxy)pyrazole (4mg).

‘H-NMR (CDCl3) & ppm:

1.90 (3H, s), 2.01 (3H, s), 2.03 (3H, s), 2.06 (3H, s), 2.07

(3H, s), 3.45-3.60 (2H, m), 3.60 (3H, s), 3.76 (3H, s), 3.80~-3.90

(1H,m), 4.13 (1H, dd, J=2.4, 12.4Hz), 4.29 (1H, dd, J=4.1, 12.4Hz),
25 5.15-5.30 (3H, m), 5.50-5.60 (1H, m), 6.70-6.80 (2H, m),

7.00-7.10 (2H, m)



gl ucopyr anosyl oxy)-5-trifl uoronet hyl pyrazole (13ng). 15 1H NWR (CDCl1l3) S
ppm 1.89 (3H, s), 2.02 (3H, s), 2.04 (3H, s), 2.07 (3H, s), 2.44 (33H, s),
3.65-3.95 (6H, m, 4.14 (1H, dd, J=2.3, 12.4H2), 4.29 (1H, dd, J=4.3,

12. 4Hz), 5.15-5.35 (3H, m, 5.50-5.65 {(AH, m, 7.00-7.20 (4H, m 20

Ref erence Exanple 35 1- 76 MAY 2005

Et hyl - 4-[ (4- nmet hyl t hi ophenyl ) net hyl )-3-(2, 3,4, 6-tetra-0-

acetyl - (3-D gl ucopyranosyl oxy)-5-trifluoromnethyl pyrazole The title conpound
was prepared in a simlar manner to 25 that described in Reference Exanple
34 using Redeetharerikaspeadssof iodonethane. 1H NMR (CDCL3) 8 ppm 71 2 6
MAY 2005 1.40 (3H, t, J=7.2Hz), 1.90 (3H, s), 2.02 (3H, s), 2.04 (3H, s),

2.06 (3H, 1S)etBy444(3lda-sEth31TRi0Heny),) m3t80-13.-90 (01H,, 4,1t A 235-04. 20 (3H
m, 4.27 (1H, dd, J=4.5, 12.4Hz), 5.10-5.35 (3H, n), 5.55-5.65 (1H, m,

7.00-7.10¢2 lnBrquiQCZDQQaﬁgﬁwloﬁyﬁlSRQEQEQQ%%Oﬁé%ﬂDh%VQQzole
4-[ (4-Met hyl t hi ophenyl ) nethyl]-1-propyl-3-(2,3,4,6-tetra-O

acetyl - (3- D- gl ugopyspBasyYbaxyX- 2~ MifhearoretbyphpyivazekenlQ jThe title
conpound was prepared in a simlar manner to that described in Reference

Exanplse Sﬂzuglageltbegapboe@ee 1|ﬂ8be@du@prQda6§gh@&§) %HTNHR (CDC13) 8
ppm 0.92 (3H, t, J=7.4Hz) ? 90 (2H, 9 2.02
fluoromethyl-1H- pyrazole (30mg), potassium carbonate (8.0mg)
and iodomethane (8.2mg) in tetrahydrofuran {(1lmlL) was stirred
at 75°C overnight. The reactiocon mixture was filtered through
celite®, and thesolvent of thefiltratewas removedunder reduced
10 pressure. The residue was purified by preparative thin layer
chromatography on silica gel (developing solvent:
dichloromethane/ethyl acetate = 5/1) to give 1-methyl-4-{(4-
methylthiophenyl)methyl]-3-(2,3,4,6-tetra-0O-acetyl-f-D-
glucopyranosyloxy)-5-trifluoromethylpyrazole (13mg).
15 1H—NMR (CDC1l3) & ppm:
1.89 (3H, s), 2.02 (3H, s), 2.04 (3H, s), 2.07 (3H, s), 2.44
(34, s), 3.65-3.95 (6H, m), 4.14 (1H, &d, J=2.3, 12.4Hz), 4.2%
(1H, 44, J=4.3, 12.4Hz), 5.15-5.35 (3H, m), 5.50-5.65 (1H, m),

7.00-7.20 (4H, m)

Reference Example 35
1- Ethyl-4-[(4-methylthiophenyl)methyl]-3-(2,3,4,6-tetra-0-
acetyl-p-D-glucopyranosyloxy)-5-trifluoromethylpyrazole
The title compound was prepared in a similar manner to
25 that described in Reference Example 34 using iodoethane instead

of iodomethane.

'H-NMR (CDCl3) O ppm:



15 (3H, s), 2.04 (3H, s), 2.06 (3H, s), 2.44 (3H, s), 3.72 (2H s ) , 3 . 8
0-3.90(1H, m), 3.90-405( 2H, m) , 4.12 (1H, dd, J=2.3,
12.4Hz), 4.27 (1H, dd, J=4.5, 12.4Hz), 5.10-5.35 (3H, nm, 5.55-5.65 (1H,
m, 7.00-7.10 (2H, m, 7.10-7.20 (2H, m 20 Reference Exanpl}g MY 2005

3-(f3-D d ucopyranosyl oxy) - 4-[ (4-i sopropoxyphenyl ) net hyl ] - 5-

nmet hyl - 1H pyrazole To a sol ution of 4-[(4-isopropoxyphenyl)nethyl]-5-

met hyl - 3-(2, 3,4, 6-tetra- O acetyl - p--D- gl ucopyranosyl oxy) - 1H 25 pyrazol e
(61mg) in ethanol (3nmL) was added 1 nol/L aqueous sodi um hydroxi de sol ution

(0. 53nm) 1, 49nd he +m xtyreywds st iohr eduat sjoom obepperatyr e for &ihours.
The sol vent was renoved under reduced 72 2 6 MAY 2005 pressure, and t he

residue was puriofsi eadoy Ss)ol bdsRhasg extragtyon 20N OPS {vash N solwent:
distilled water, eluer_t: methanol) to 'give

3-((3- Dgwcomh@n@syboxyﬁ 4n) (4- bsopr@paxynbenyl)-12.41z), 5.10-
met hyl ] - 5- et hyl - 1H pyrazol e (39ng). 5 1H NVR (CD30D) S ppm 1. 26 (6H d,

J=5. 9Hz) (3p2. Q9 (3HpsS). 65%?15 3m)45 7(‘b|d,-7”)1o, (§H55m$ 7P 1434 241 2}-13 75-3.90
(1H, nm), 4.45-460 (1H, 0 (1 m, 0-6.80 (2H, rr), .00-7.15
(2H, ny 1@)Reference Exarrpl e 38

3-((3-D-d ucopyranosyl oxy) - 5- net hyl - 4-[ (4- propyl phenyl ) - nethyl]-1H pyrazol e
The title conpound was prepared in a simlar manner to that described in
Ref erence Exanple 37 using 5-nethyl-4-[(4- 15

propyl phemglflerRintd Jedmipd.e3,3% 6-tetra- O acetyl - (3-D-gl uco
pyranosyl oxy) - 1H pyrazol e i nstead of 4-[(4-isopropoxyphenyl) -
4-[(4-Methylthiophenyl)methyl]-1-propyl-3-(2,3,4,6-tetra-o0-
acetyl-f-D-glucopyranosyloxy)-5-trifluoxomethylpyrazole
10 The title compound was prepared in a similar manner to
that described in Reference Example 34 using l-iodopropane
instead of iodomethane.
Ly NMR (CDhCl3) & ppm:
0.92 (3H, t, J=7.4Hz), 1.75-1.90 (2H, m), 1.89 (3H, s), 2.02
15 (3H, s), 2.04 (3H, s), 2.06 (3H, s), 2.44 (3H, s), 3.72 (2H,
s), 3.80-3.90 (1H, m), 3.90-4.05 (2H, m), 4.12 (1H, 44, J=2.3,

12.4Hz), 4.27 (1H, dd, J=4.5, 12.4Hz), 5.10-5.35 (3H, m),

5.55-5.65 (1H, m), 7.00-7.10 (2H, m), 7.10-7.20 (2H, m)

20 Reference Example 37
- (B-D-Glucopyranosyloxy)-4-[(4-isopropoxyphenyl)methyl]-5-
methyl-1H-pyrazole
To a solution of 4-[(4-isopropoxyphenyl)methyl]-5-
methyl-3-(2,3,4,6-tetra-0-acetyl-f-D-glucopyranosyloxy)-1H-
25 pyrazole (61mg) in ethanol (3mL) was added 1 mol/L aqueous sodium
hydroxide solution (0.53mL), and the mixture was stirred at room

temperature for 2 hours. The solvent was removed under reduced



met hyl ] -5-methyl -3-(2, 3,4,6-tetra-O acetyl - (3-D gl uco-
pyranosyl oxy) - 1H pyrazole. 1H NVR (CD30D) S ppm 20 0.91 (3H, t, J=7.5Hz),
1.50-1.65 (2H, m, 2.05 (3H, s), 2.45-2.60 (2H, m, 3.25-3.45 (4H, m,
3.55-3.75 (3H, m, 3.83 (1H, d, J=11.9Hz), 5.00-5.10 (1H’Z§%MY6NQO'7'15
(4H, m) Exanple 39 25

3-((3-D d ucopyranosyl oxy) -4-[ (4-i sobutyl phenyl ) net hyl ] - 5-

nmet hyl - 1H pyrazol e The title conpound was prepared in a simlar nmanner to 7
3 2 6 MAY 2005 that described in Reference Exanple 37 using

4-[ (4-i sopuéyshre pherythoaetdwildudwartdii-f3-Pb 3,56 16-d ghé de @xaceltiod- D-

gl ucopyr anosyl oxv) - 1H pyrazol e i nstead of 4-[(4-isopropoxy-

phenyl ) meshydrs Pwaehhyls- So{2edt4, Hird€l1Be drvacelry!| e(3ePtd methanol) to
gl ucopyr anosyl oxy) - 1H pyrazole. 1H NWVR (CD30CD) S ppm 0.87 (6H, d,

J=6. 6Hz), 51yd031 (d hyvrédnB84v(3kh )Sh- (2441 ; -
obi d GLyatE 5 Bt dtho Ry anbdy Lty 10k, [ Ractsgprenonyphenyl) -

6. 95- 7. 15né dily1 1) 5 1Ae Refer egcpyExanpke (46mg) .
3- ((3-D d ucopyranosyl oxy) - 5- net hyl - 4-[ (4- propoxyphenyl ) -
nEthyb]-lﬁhpMﬁ@Zpdﬁédﬁﬁ § igdre. conpound was prepared in a simlar manner to
15 that described in Reference Exanple 37 using 5-nethyl-4-[(4-
pr opoxyphenyé )(wet, hy) p=38-. 6823, 4 661 ¢BHa- agebylt3( 35040 ,uep; 3.55-3.75
pyranosyl oxy) - 1H pyrazol e i nstead of 4-[(4-isopropox_yphenyl) -

(3H, m), 3.75-3.90 (1H, m), 4.45-4.60 (1H, m), 5.00-5.10 (1H,

m), 6.70-6.80 (2H, m), 7.00-7.15 (2H, m)

10 Reference Example 38
3-(B-D-Glucopyranosyloxy)-5-methyl-4-[(4-propylphenyl) -
methyl] -1H-pyrazole

The title compound was prepared in a similar manner to
that described in Reference Example 37 using 5-methyl-4-[(4-

15 propylphenyl)methyl]-3-(2,3,4,6-tetra-0O-acetyl-p-D-gluco-
pyranosyloxy)-1H-pyrazole instead of 4-[ (4-isopropoxyphenyl)-
methyl]-5-methyl-3-(2,3,4,6-tetra-0O-acetyl-f-D-gluco-
pyranosyloxy)-1H-pyrazole.

Ty oNMR (CD30D) & ppm:

20 0.91 (3H, t, J=7.5Hz), 1.50-1.65(2H, m), 2.05 (3H, s), 2.45-2.60

(2H, m), 3.25-3.45 (44, m), 3.55-3.75 (3H, m), 3.83 (1H, 4,

J=11.9Hz), 5.00-5.10 (1H, m), 7.00-7.15 (4H, m)

Example 39
25 3-(p-D-Glucopyranosyloxy)-4-[(4-isobutylphenyl)methyl]-5-
methyl-1H-pyrazole

The title compound was prepared in a similar manner to



met hyl ] -5-nmethyl -3-(2,3,4,6-tetra-O acetyl -(3-D-glu

pyranosyl oxy) -1 H pyrazole. 20 1H NVR (CD3CD) S pp 1 2 (3H, t, J=7.4Hz),
1.65-1.80 (2H, m, 2.05 (3H, s), 3.25-3.45 (4H, m, 3.60-3.75 (3H, m,
3.80-3.90 (3H, m, 5.00-5.10 (1H, m, B.70-6.85 (2H, m, 7.06MA. 185 (2H, m
25 Reference Exanple 41

4-[ (4- Et hoxyphenyl ) met hyl ] -3-((3-D gl ucopyranosyl oxy)-5- nethyl - 1H pyrazol e
"4 2 6 MAY 2005 The title conmpound was prepared in a simlar manner to that
described in Reference Exanple 37 using 4-[(4-ethoxy-

phenyl ) mettmdt] destetibeld 3n( ReFedehdeetrampilacetryis{3gDs-[ (4-isobutyl-

gl ucopyr anosyl oxy) - 1Y. - pyrazol e i nstead of 4-[(4-isopropoxy 5

phenyl) metmdr-19m@idvl +-F (e thh 62 L et 1 a; O @cedvta (S-&etyl-p-D-
gl ucopyr anosyl oxy) - 1H pyrazole. 1H NWVR (CD30D) S ppm 1.34 (314 t,

3=7. 0Hz) , A LR yEnEHv1ckZPb-3H A4Sy L4618 inSt A 30754 - [ BH: 1 ¥ prIp&hy 3. 90
(1H, rr) 3.97 (2H, g, J=7.0Hz), 5.00-5.10 10 (1H, m), 6.70-6.85 (2H, m,

7.05- 15pﬁ%ﬂ 1Mimdef rﬁ”ﬁ*ﬁé@ﬁywﬂﬁiéﬁ 4,6~-tetra-0O-acetyl-f3-D-
3-({3- DGI ucopyranosyﬁoxy) 5- et hyl - 4- [(4 trifluoronet hyl - P-

phenyl § metgiyddopkitaneaziad-ey 161 AheytatdBe conpound was pr epar ed in asimlar
manner to_ that described in Reference Exanple 37 using 5-nethyl-

(2,3,4,6- teztmﬁOmwa G3pbmgl ucopyr anosyl oxy) - 4-[ ( 4-
trifluoromethyl phenyl)nethyl]-1H pyrazol e i nstead of
4-[ (4-i sopr.apoxygdherdy,| Dret. [ylz])-, 51matolyl .93~ (2H3, #,)6- tebrafBH, s), 2.41
(2H,d, J=7.1Hz), 3.25-3.45(4H, m), 3.55-3.90(4H, m), 5.00-5.10
(1H, m), 6.95-7.15 (4H, m)
10
Reference Example 40
-{B-D-Glucopyranosyloxy)-5-methyl-4-[ (4-propoxyphenyl)-
methyl])-1H-pyrazole
The title compound was prepared in a similar manner to
15 that described in Reference Exeample 37 using 5-methyl-4-](4-
propoxyphenyl)methyl]-3-(2,3,4,6-tetra-0-acetyl-f-D-gluco-
pyranosyloxy)-1H-pyrazole insteadof 4-[ (4-isopropoxyphenyl) -
methyl)-5-methyl-3-(2,3,4,6-tetra-0O-acetyl-p-D-gluco-
pyranosyloxy)-1H-pyrazole.
20 lH—NMR (CD30D) & ppm:
1.02 (38, t,J=7.4Hz), 1.65-1.80(2H, m), 2.05 (3H, s), 3.25-3.45
(4H, m), 3.60-3.75 (3H, m), 3.80-3.90 (3H, m), 5.00-5.10 (1H,

m), 6.70-6.85 (2H, m), 7.05-7.15 (2H, m)

25 Reference Example 41
4-[(4-Ethoxyphenyl)methyll-3-(f-D-glucopyranosyloxy)-5-

methyl-1H-pyrazole



20 acetyl -(3-D gl ucopyranosyl oxy)-1H pyrazole. 1H NWVR (CD3CD) 5 ppm 2.08
(3H, s), 3.20-3.40 (4H, m, 3.67 (1H, dd, J=5.0, 11.9Hz), 3.75-3.90 (3H,

m, 5.00-5.10 (1H, m, 7.30-7.45 (2H, m, 7.45-7.60 (2H, nza ﬁ&yﬁ’@ierence
Exanple 43 4-[(4-tert-Butyl phenyl)nethwyl]-3-((3-D gl ucopyr b y)-5 75 2
6 MAY 2005 nethyl-1H pyrazole The title conpound was prepared in a simlar
manner to that described in Reference Exanple 37 using 4-[(4-tert-butyl-
phenyl )net hyl ] -5-methyl -3-(2, 3,4, 6-tetra-0-acetyl-(3-D 5

gl ucopyr anosyl oxy) - 1H pyrazol e i nstead of 4-[(4-isopropoxy-

phenyl ) met hyl ] - Sheetthylle3coRpduh b whet pacPaaedt yh- 63sDnilar manner to

gl ucopyr anosyl oxy) - 1H pyrazole. 1H NWR (CD30OD) 8 ppm 1.28 (9H, s), 2.06
(3H, s), 3n25 Sed(iddd Mn RBHeh @D K:dhpld B Musn§0s 5 10-dbxy) ,
7.05-7.15 (2H, m, 7.20-7.30 (2H, m Reference Exanple 44

4-[ (4-But @Xﬂéﬂ@ﬁr)yr{e)tﬂ?lmdﬂm%tﬁ{ﬁr&-gd AUCHPY ranasyt0xy)adet et - 1H pyrazol e
15 The title conpound was prepared in a simlar manner to that described in
Ref er ence gitxarplyeahb sySioyy )4-1H -t 0Xye instead of 4-[(4-isopropoxy-

phenyl )net hyl ] -5-nmethyl -3-(2, 3,4, 6-tetra-0-acetyl -(3-D

gl ucopyr apaeylvaXylethiipyrsazeltey nsi-ead, Dfs 4 { e Haps ORoeeyr-H-D-

phenyl)nethyl ]-5-nmethyl -3-(2,3,4,6-tetra-0O acetyl-(3-D 20

gl ucopyr agasylopxyanbldypyxazcellel -pyrazole.
'H-NMR (CD30D) § ppm:
1.34 (3H, t, J=7.0Hz), 2.05 (3H, s), 3.25-3.45 (44, m), 3.60-3.75
(3H, m), 3.80-3.90 (1H, m), 3.97 (2H, g, J=7.0Hz), 5.00-5.10

10 (iH, m), 6.70-6.85 (2H, m), 7.05-7.15 (2H, m)

Reference Example 42
3-(p-D-Glucopyranosyloxy)-5-methyl-4-[(4-trifluoromethyl-
phenyl)methyl]l-1H-pyrazole

15 The title compound was prepared in a similar manner to
that described in Reference Example 37 using 5-methyl-3-
(2,3,4,6-tetra-0-acetyl-f-D-glucopyranosyloxy)-4-{(4-
trifluoromethylphenyl)methyl]-1H-pyrazole instead of
4-[(4-isopropoxyphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-

20 acetyl-f-D-glucopyranosyloxy)-1H-pyrazole.
o NMR (CD30D) & ppm:
2.08 (3H, s), 3.20-3.40 (4H, m), 3.67 (1H, dd4, J=5.0, 11.9Hz),
3.75-3.90 (3H, m), 5.00-5.10 (1H, m), 7.30-7.45 (2H, m),
7.45-7.60 (2H, m)

25

Reference Example 43

4-[ (4-tert-Butylphenyl)methyl]-3-(f-D-glucopyranosyloxy)-5-



1H-NMR (CD3OD) 8 ppm 0.97 (3H, t, J=7.4Hz), 1.40-1.55 (2H, m, 1.65-1.80
(2H, m, 2.05 (3H, s), 3.30-3.45 (4H, m, 3.60-3.75 (3H, m, 3.83 (1H,

d, J=12. OHz), 3. 91(2H,t, J=6. 4Hz), 5. 00-5.10( 111, m, 6.70-6.85 25 (2H, m,
7.05-7.15 (2H, m Reference Exanple 45;56 2 6 MAY 2005 76 MAY 2005

3- ((3-D d ucopyranosyl oxy) - 5- met hyl - 4-[ (4- met hyl t hi ophenyl ) -

nmet hyl ] - 1H pyrazole The title conmpound was prepared in a simlar manner to
that described in Reference Exanple 37 using 5-nethyl-4 5

[ (4- et hyl t hi ophenyl ) met hyl ]-3-(2, 3,4, 6-tetra-0-acetyl-(3-D

gl ucopyr apesy QxypzﬁﬁrggQQéole i nstead of 4-[(4-isopropoxy-
phenyl ) et hyl ]-5-nmethyl -3-(2, 3,4, 6-tetra-0-acetyl-(3-D

gl ucopyr anosyl oxy)- L pyr e %@undlxbhé\"\ﬁé )i PYM;LihQ 2 nBine3Hitos), 2. 42
(3H, s), 3.20-3.45 (4H, n), 3.55-3.75 (3H n), 3.80-3.90 (1H m, 5.00-5.10

(1H m, ¥nB%-deLO-{¥dh M reReterEBGdAMES #bing 4-[ (4-tert-butyl-
5- Et hyl - 3- ((3- D- gl ucopyr anosyl oxy) - 4- [ (4- net hyl t hi ophenyl )- 15

met hyl ] - 15k Ry az0kenThe Githlkencammoynd sWas sprepaLed iHkeaySipi.bar manner to
t hat desc??beg ?nERg}é?eﬁce EangPe%373usfgg 5-e€hyl?4?[83-@

net hylg hi gphesylreBbayhbx3-) (263p4rBzbekr anQtaeat Y- 6314 -isopropoxy-
gl ucopyr anosyl oxy) - 1H pyrazol e i nstead of 4-[(4-isopropoxy 20

phenyl) neghxh%ﬂm@% ¥h-3-h+tBy4-6-t et BazOsacet¥h-3-Bretyl-p-D-
gl ucopyr anosyl oxy) - 1H pyrazole. 1H NVR (CD30D) b ppm
glucopyranosyloxy)-1H-pyrazole.
'H-nMR (CD30D) & ppm:
1.28 (9H, s), 2.06 (3H, s), 3.25-3.45 (4H, m), 3.60-3.90 (4H,

10 m), 5.00-5.10 (1H, m), 7.05-7.15 (2H, m), 7.20-7.30 (2H, m)

Reference Example 44
4-[(4-Butoxyphenyl)methyll-3-(f-D-glucopyranosyloxy)-5-
methyl-1H-pyrazole

15 The title compound was prepared in a similar manner to
that described in Reference Example 37 using 4-{(4-butoxy-
phenyl)methyl]}-5-methyl-3-(2,3,4,6-tetra-0O-acetyl-f-D-
glucopyranosyloxy)-1H-pyrazole instead of 4-[(4-isopropoxy-
phenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0O-acetyl-f-D-

20 glucopyranosyloxy)-1H-pyrazole.
Tu_NMR (CD30D) & ppm:
0.97 (3H, t, J=7.4Hz), 1.40-1.55 (2H, m), 1.65-1.80 (2H, m),
2.05 (3H, s), 3.30-3.45 (4H, m), 3.60-3.75 (3H, m), 3.83 (1H,
d, J=12.0Hz), 3.91(2H, t, J=6.4Hz), 5.00-5.10(1H, m), 6.70-6.85

25 (2H, m), 7.05-7.15 (2H, m)

Reference Example 45



1.06 (3H, t, J=7.6Hz), 2.42 (3H, s), 2.47 (2H, q, J=7.6Hz), 3.25-3.45 (4H,
nm, 3.60-3.80 (3H, nm, 3.80-3.90 (1H, m, 25 5.00-5.10 (1H, m, 7.10-7.20
(4H, m) Reference Exanple 47 2 6 MAY 2005 rr

3- (13- D-d ucopyranosyl oxy) - 4-[ (4-i soprepyl phenyl ) net hyl ] - 5-16 MAY 2005

met hyl - 1H pyrazole The title conpound was prepared in a simlar manner to
that described in Reference Exanple 37 using 4-[(4-isopropyl- 5

phenyl )net hyl ] -5-methyl -3-(2, 3,4, 6-tetra-O acetyl -(3-D

gl ucopyr anosyl oxy) - 1H pyrazol e i nstead of 4-[(4-isopropoxy-

SPﬁQXL)y?S%Q b1 5B Ry ARy S bl e S A Dl Fenya endonhensdl - 4 e

OHz) 90 (1H, , 3.25-3.45 (4H, 3.55-3.90 (4H,
rr),)5 00 é}%zliH%}in)py%?Zg&%? 15((4H " Ref er ence E§<arrp| 2)48 15 (

3-((3-D-d UCOpy&ﬂgo%iEQéy%oéQEG%anﬁ%QYEEn%QPQ ¥$)£“§{Hﬁia§1nanner tqQ

trifluoronethyl-1H pyrazole e conpound was prepared in a simlar
manner to.nthat des eq i B Ref c& | 37 US Ji4-met hyl -
t hi ophenyl ) met helg](é Ib "4 I%t%erf;:{ 2&0 acetyl - ? le] L?n 42% t(%’

O g R V.6 B o o
acetyl - (39Eb955%98X%§99%&§9XM}{%Ehﬂ%z%%Ph%ste%%‘N¥R4LQQ%QQE&§ﬂHﬂny~
phenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0O-acetyl-f-D-
glucopyranosyloxy)-1H-pyrazole.
H_NMR (CD30D) O ppm:
10 2.06 (3H, s), 2.42 (3H, s), 3.20-3.45 (4H, m), 3.55-3.75 (3H,

m), 3.80-3.90 (1H, m), 5.00-5.10 (1H, m), 7.05-7.20 (4H, m)

Reference Example 46

5-Ethyl-3-(B-D-glucopyranosyloxy)-4-[(4-methylthiophenyl)-
15 methyl]-1H-pyrazole

The title compound was prepared in a similar manner to

that described in Reference Example 37 using 5-ethvl-4-[(4-

methylthiophenyl)methyl]-3-(2,3,4,6-tetra-0O-acetyl-f3-D-

glucopyranosyloxy)-1H-pyrazole instead of 4-[(4-isopropoxy-
20 phenyl)methyl]}-5-methyl-3-(2,3,4,6-tetra-0-acetyl-p-D-

glucopyranosyloxy)-1H-pyrazole.

lH—NMR (CDb30D) & ppm:

1.06 (3H, t, J=7.6Hz), 2.42 (3H, s), 2.47 (2H, g, J=7.6Hz),

3.25-3.45 (4H, m), 3.60-3.80 (3H, m), 3.80-3.90 (1H, m),

25 5.00-5.10 (1H, m), 7.10-7.20 (4H, m)

Reference Example 47



2.42 (3H, s), 3.25-3.50 (4H, m, 3.69 (1H dd, J=4.9, 12.0Hz), 25 3.75-3.90
(3H, m, 4.90-5.10 (1H, m, 7.10-7.20 (4H m Reference Exanple 49 2 6 MAY
1005 78 4-Benzy|-3-((3-D—gIucopyranosyloxy)-S-triIuoronethyI-IF@Efyrazole
The title conpound was prepared in a si-ilar nmanner to t hatd M¥s®5 bed in
Ref erence Exanpl e 37 using 4-benzyl-3
(2,3,4,6-tetra-0-acetyl - (3-D gl ucopyranosyl oxy)-5-trifl uoro-

nmet hyl -1 H pyrazol e i ns teadof 4-[ (4-isopropoxyphenyl) et hyl]-

5-nmet hyl -3-(2, 3,4, 6-tetra-0-acetyl -(3-D gl ucopyranosyl oxy) - 1H pyrazol e.

1H NVR ( CD3 6 30 3.25-3.45 (4 3. 67 dd, . J=5. 3 .OHz) ,
AR Yo B s L T iR SR FEA TR s S0 W AR i TR el
Ex | 50 - 3- A uc | -4- 4- th h | thyl1-5- 15
O o e 2 S A AN LU

azole The title conmpound was prepared in a simlar

manner to that described in Reference Exanple 37 using.4-[(4-nmethoxy-
phenyl ) et hyl ] - %%,%t?l]‘,%-cioérfproa@ acét )?Ir-eé)?-*l}%gl*&cg A dek( daRLPOLY

pyrancsy| an): S QueLiu ik e 2ol £, 1 PL80. . P04 s scpeopy.-
ccelyl (3.0 dlueppyraneryloxylst oy szel e o IEENR,(CDOOD) 8 gom 3.25-3.45
3.75-3.90(3H, M s 4. 905 2, DOLI 1. 8- 7051 8- BLLELD o £ 997 (3 105 0propoxy-
phenyl)methyl]-5-methyl-3-(2,3.4,6-tetra-0O-acetyl-p-D-
glucopyranosyloxy)-1H-pyrazole.
'H-NMR (CD30D) & ppm:
10 1.20 (6H, d, J=6.9Hz), 2.05(3H, s), 2.75-2.90 (1H, m), 3.25-3.45
(4H, m), 3.55-3.90 (4H, m), 5.00-5.10 (1H, m), 7.00-7.15 (4H,

m)

Reference Example 48

15 3-(B-D-Glucopyranosyloxy)-4-[(4-methylthiophenyl)methyl]-5-

trifluoromethyl-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Reference Example 37 using 4-[(4-methyl-
thiophenyl)methyl]-3-(2,3,4,6-tetra-0O-acetyl-f-D-gluco-

20 pyranosyloxy)-5-trifluoromethyl-1H-pyrazole instead of
4-[(4-isopropoxyphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-
acetyl-pB-D-glucopyranosyloxy)-1H-pyrazole.
 -NMR (CD30D) & ppm:

2.42 (3H, s), 3.25-3.50 (4H, m), 3.69 (1H, 44, J=4.9, 12.0Hz),

25 3.75-3.90 (3H, m), 4.90-5.10 (1H, m), 7.10-7.20 (4H, m)

Reference Example 49



25 (2H, m Reference Exanple 51 Z 6 MAY 2005

3- ((3-D-d ucopyranosyl oxy) - 4- [ (4- met hoxyphenyl ) met hyl | - 5- et hyl - 1H pyr azol e
The title conpound was prepared in a simlar nanner to thdth Wés?ﬂﬂﬂ bed in
Ref erence Exanple 37 using 4-[(4-methoxy- 5

phenyl )net hyl ] -5-nmethyl -3-(2, 3,4,6-tetra-O acetyl -(3-D

gl ucopyr anosyl oxy) - | H pyrazol e i nstead of 4-[(4-isopropoxy-

phenyl )net hyl ] -5-nmet hyl -3-(2, 3,4, 6-tetra-0-acetyl -(3-D

gl ucopyr anosyl oxy)-I H-pyr azole. 1H NWR (CD30D) S ppm 10 2.04 (3H, s)

g (2)(5) g 11(5) (%ﬁh SF}L gégl }D%S’ra%*_;y%?lg‘%(gl_licg ?éllf% %%%gﬁgrence Exarrpl e

52 15 4- ng;xgoge((s Dgl ucopyranosyl oxy) - 5-met hyl -1 B pyrazole The title
conpound S prepared in a simlar manner to that described in Reference

Exanpl e 37 usi ng,4-benzyl & t.hul 5 1
3-(2,3,4,6-tetra- égceté ?%BED g%iué%%ﬁ%%%%f/ oxy? Tﬁ%‘;}‘r aazglrrtlaarllnnesli eamd of

4-[(4-iso o | hyl h -3-
L1 SRR K BT Mt 20 PSR e

(Th o 4868 4 s ekl re bl B e %l@éﬂgxp”%noégﬁ%x% % <t i 1 5 00- 5. 10

methyl-1H-pyrazole insteadof 4-[(4-isopropoxyphenyl )methyl]-
5-methyl-3-(2,3,4,6-tetra-0O-acetyl-f3-D-glucopyranosyloxy)-
lH-pyrazole.
L MR (CD30D) 6 ppm:

10 3.25-3.45 (4H, m), 3.67 (18, dd, J=5.3, 12.0Hz), 3.80-3.95 (3H,

m), 4.97 (1H, 4, J=7.4Hz), 7.05-7.25 (5H, m)

Reference Example 50
3-(p-D-Glucopyranosyloxy)-4-[ (4-methoxyphenyl)methyl]-5-

15 trifluoromethyl-1H-pyrazole

The title compound was prepared in a similar manner to

that described in Reference Example 37 using 4-[(4-methoxy-
phenyl)methyl]-3-(2,3,4,6-tetra-0-acetyl-f-D-gluco-
pyranosyloxy)-5-trifluoromethyl-1H-pvrazole instead of

20 4-[(4-isopropoxyphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-
acetyl-f-D-glucopyranosyloxy)-1H-pyrazole.
'H-NMR (CD30D) & ppm:
3.25-3.45 (4H, m), 3.67 (1H, 4, J=5.4, 12.1Hz), 3.73 (3H, s),
3.75-3.90(3H, m), 4.90-5.00(1H, m), 6.70-6.85(2H,m), 7.05-7.15

25 (2H, m)

Reference Example 51



3- ((3-D d ucopyranosyl oxy) - 4-[ (4- met hoxyphenyl )nethyl)-1,5 80 2 6 MAY 2005
di net hyl pyrazole The title conpound was prepared in a simlar manner to
that described in Reference Exanple 37 using 4-[(4-methoxy- 6 MAY 10
phenyl)nethyl]-l,S-dinethyl-3-(2,3,4,67getra-0-acetyl-(3-E)% 05

gl ucopyr anosyl oxy) pyrazol e i nstead of 4-[(4-isopropoxy-
phenyl)nmethyl]-5-nmethyl -3-(2,3,4,6-tetra-0O acetyl -(3-D

gl ucopyr anosyl oxy) - 1H pyrazole. 1H NVR (CD30D) 6 ppm 2.06 (3H, s),
3.25-3.45 (4H, m, 3.55-3.70 (6H, m, 3.73 (3H, 10 s), 3.75-3.90 (1H m,

5. 00-5. 10 . . , . Exanpl
54 3- ((33%&% %%%y?gégga %g;}/’ﬁg?ar)mnh L %ﬂl ;{§F%§F?%WSSE§%3r]$@QE5 e

met hyl ] - Smg{h§hu9Hogﬁgaybgﬁrazole The t|tIe conpound was prepared in a
simlar manner to at described in Reference Exanple 37 using

1-met hyl - 4-[ (4-rAet byl hi ephgoyhimei byblesat2a 3 H-d@finanOnmeaiar to3- D-

gl ucopyr anosyl oxy) -5-trifl uoronet hyl pyrazol e i nstead of 20

4-[ (4-1 soppepoxyphenykimehhyrklre3cmeehyhadple 374u81het 1a{Q4 -meth
acetyl - (3- D gl ucopyranosyl oxy) - 1H pyrazole. 1H NVR (CD30D) 6 ppn1 2 42 (3H,

s), 3.530-3y20 i?HetH}1g356%eQ ?1 -dd, 2334476 120Hzh. 2B+ 03- -%Q (6H, m,
5. 25-5 35" (1H 55 'Réf er ence Exarrpl &55 1-Et hyl
-3-((3- D@hﬁé@ﬁykaﬂ%yha&:ﬁ) 4H[ (p‘}rﬁ&bh&é' tiRisepRAANYIK) 4- [ (4-isopropoxy-
phenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0O-acetyl-f3-D-
glucopyranosyloxy)-1H-pyrazole.
'H-NMR (CD30D) & ppm:
10 2.04 (3H, s), 3.25-3.45 (4H, m), 3.55-3.75 (3H, m), 3.73 (3H,

s), 3.80-3.90 (1H, m), 5.00-5.10 (1H, m), 6.75-6.85 (2H, m),

7.05-7.15 (2H, m)

Reference Example 52
15 4-Benzyl-3-(f3-D-glucopyranosyloxy)-5-methyl-1H-pyrazole
The title compound was prepared in a similar manner to
that described in Reference Example 37 using 4-benzyl-5-methyl-
3-(2,3,4,6-tetra-0-acetyl-f-D-glucopyranosyloxy)-1H-
pyrazole instead of 4-[(4-isopropoxyphenyl)methyl]-5-methyl-
20 3-(2,3,4,6-tetra-0-acetyl-f-D-glucopyranosyloxy)-1H-
pyrazole.
TH-NMR (CD30D) & ppm:
2.05 (3H, s), 3.25-3.45 (4H, m), 3.60-3.90 (4H, m), 5.00-5.10

(1H, m), 7.05-7.25 (5H, m)

Reference Example 53

- (f-D-Glucopyranosyloxy)-4-[ (4-methoxyphenyl)methyl]-1,5-



81 2 6 MAY 2005 nethyl]-5-trifluororriethyl pyrazole The title conpound was
prepared in a simlar manner to that described in Reference Exanple 37
using 1-ethyl-4-[(4- nethylthiophenyl)nethyl]-3-(2,3,4,6-tet[§ﬂ§?ﬂ@§tyl-(3-D
5 gl ucopyranosyl oxy)-5-trifluoronethyl ggrazol e i nstead of

4-[ (4-isopropoxyphenyl ) nethyl]-5-nmethyl-3-(2,3,4,6-tetra-0O

acetyl - (3- D- gl ucopyr anosyl oxy) - 1H pyrazole. 1H NVR (CD30D) 8 ppm 1.38 (3H
t, J=7.1Hz) , 2.42 (3H, s), 3.30-3.50 (4H, m, 3.60-3.75 10 (1H m,
3.75-3.90 (3H, m, 4.14 (2H, q, J=7.1Hz), 5.25-5.35 (1H, mnm, 7.05-7.20 (4H,

m Referepgactamya001e
3-(f3-D-d ucopyranosyloxy) 4-[ (4- et hyl t hi ophenyl )nethyl ]-1- 15

propyl -5-trifl uarnethylpybazebeaThest btkpaceaponngd wasi Pieprd st
simlar manner to that described in Reference Exanple 37 using

4- [ (4- met hylatthiss phed )i R erebrdd Edm3-d 3B . ifrd ext-r[q Loty 3- D

gl ucopyr anosyl oxy) - 5- trifluoromnethyl pyrazol e i nstead of

4-T ( 4- t hyl h }, {
ac[egyl ! ?g%ﬁd% ??%)oanlz)rsT?I %ﬁ)‘/j]l-n%i%r ?;ll']!zol?ge(32 ﬁl—fflﬁfét&% % aQEt r rfm 0. 90 (3H,

t, J=7; 4Hz), o oz 30-(3.- p(IAc;-Ig 3.69 (1H,
dd 3=4. g@lff gé?a%o%@% ) %1432 1(rBJ=d <) Oofg 44(1181 (Q%ﬁ ’?25 5. 35((1H

e 05G5h%%y(14)'#1etﬁ@y1 Ref- %%% %Kéz@be 4576-8c?et?fa Y:eZ;%S-B D-
((3 D- Gucopyranosyl oxy) - 5- net hyl - 4-T (4-'met hyl phenyl) -
glucopyranosyloxy)-1H-pyrazole.
1H~NMR (CD30D) & ppm:
2.06 (3H, s), 3.25-3.45 (4H, m), 3.55-3.70 (6H, m), 3.73 (3H,
10 s), 3.75-3.90 (1H, m), 5.00-5.10 (1H, m), 6.70-6.80 (2H, m}),

7.05-7.15 (2H, m)

Reference Example 54
3-(pf-D-Glucopyranosyloxy)-1l-methyl-4-[(4-methylthiophenyl)-
15 methyl]-5-trifluoromethylpyrazole
The title compound was prepared in a similar manner to
that described in Reference Example 37 using l-methyl-4-[(4-
methylthiophenyl)methyl]-3-(2,3,4,6-tetra-0O-acetyl-p-D-
glucopyrzanosyloxy)-5-trifluoromethylpyrazole instead of
20 4-[(4-isopropoxyphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-
acetyl-f3-D-glucopyranosyloxy)-1H-pyrazole.
lHoNMR (CD30D) & ppm:
2.42 (3H,'s), 3.30-3.50 (4H, m), 3.69 (1H, a4d, J=4.7, 12.0Hz),
3.75-3.90 (6H, m), 5.25-5.35 (1H, m), 7.05-7.20 (4H, m)
25

Reference Example 55

1-Ethyl-3-(f3-D-glucopyranosyloxy)-4-[(4-methylthiophenyl)-



met hyl ] - 1H pyrazol e 5- Met hyl - 4-[ (4- net hyl phenyl )net hyl]-3-(2,3,4,6-tetra-
0- acetyl - (3- D gl ucopyranosyl oxy) - 1H pyrazol e was prepared in a 5 simlar
manner to that described in Reference Exanple 17 using
1, 2- di hydr o- 5- met hyl - 4- [ (4- met hyl phenyI8lnet hyl | - 3H pyr azol - 1 88hd0l5nst ead of
1, 2-di hydro-4-[ (4-i sopropoxyphenyl)- methyl]-5-nethyl -3H pyrazol - 3-one.
Then, the title conmpound was prepared in a simlar manner to that described
in Reference 10 Exanple 37 using 5-nethyl-4-[(4-nmethyl phenyl) et hyl]- 3-
(2,3,4,6-tetra- O acetyl - (3-D gl ucopyranosyl oxy) - 1H pyrazol e instead of
4-[ (4-i soprepaxy phenyr}fkedydfehyiephyszale
(2,3,4,6-tetra-O acetyl - (3-D gl ucopyr anosyl oxy) - 1H pyrazole. 1H NVMR (CD30D)
S ppm 15 2.04 (B B)t1 2en@HA $)as prepageds in4H, sinilarspagned t4aH, nm,
5.00-5.10 (1H, m, 6.95-7.15 (4H, n) Reference Exanple 58
4-[ (4- Et hytipheny¢Ioethyd | iB-R¢BeDegtacopyrabosyl oxying- 120thyl-4-[(4-
nmet hyl - 1H pyrazol e 4-[ (4- Et hyl phenyl )net hyl ] -5-nethyl -3-(2,3,4,6-tetra-
O acet yl - (3= Drygl ticopynemps yhoxlyyl 1H8 py2 az0d €6 wast pa epasedtyh-@-Dsim | ar
manner to that described in Reference Exanple 17 using
4- [ (4- &t hyd pheryyyaee iyl §x11) 25 di hybteosemetinyl PBre pytazohstegd30bne i nst ead
of 1, 2-di hydro-4-[(4-isopropoxyphenyl) nethyl]-5-nethyl-3H pyrazol - 3-one.
Then, the 41k{4% torporpeymasnpt epatexdl | o anstiny } a8 - hinhet . b otehae-@escri bed
in Reference 83 2 6 MAY 2005 Exanple 37 using
4- [ (4- et hyaphenyt ) etdiddeBy nethyy 1@<y ) -1H-pyrazole.
(2,3,4,6-tetra-0-acetyl - (3-D-gl ucopyranosyl oxy) - 1H pyrazol e

H-NMR (CD30D) & ppm:

1.38(3H, t, J=7.1Hz), 2.42(3H, s), 3.30-3.50 (4H, m), 3.60-3.75
10 (1H, m), 3.75-3.90 (3H, m), 4.14 (2H, g, J=7.1Hz), 5.25-5.35

(1H, m), 7.05-7.20 (4H, m)

Reference Example 56
3-(p-D-Glucopyranosyloxy)-4-[(4-methylthiophenyl)methyl]-1-
15 propyl-5-trifluoromethylpyrazole
The title compound was prepared in a similar manner to
that described in Reference Example 37 using 4-[ (4-methylthio-
phenyl)methyl]-1-propyl-3-(2,3,4,6-tetra-0O-acetyl-f3-D-
glucopyranosyloxy)-5-trifluoromethylpyrazole instead of
20 4-{(4-isopropoxyphenyl)methyl]-5-methyl-3-(2,3,4,6~tetra-0-
acetyl-f-D-glucopyranosyloxy)-1H-pyrazole.
LH-NMR (CD30D) & ppm:
0.90 (3H, t, J=7.4Hz), 1.75-1.90 (2H, m), 2.42 (3H, s), 3.30-3.50
(4H, m), 3.69 (1H, 44, J=4.9, 12.0Hz), 3.75-3.90 (3H, m),

25 4.00-4.10 (2H, m), 5.25-5.35 (1H, m), 7.05-7.20 (4H, m)

Reference Example 57



i nstead of 4-[(4-isopropoxyphenyl)nethyl]-5-nethyl - 3-
(2,3,4,6-tetra-O acetyl - (3-D gl ucopyr anosyl oxy) - 1: 3-pyrazole. 5 1H NWMR
(CD30D) 8 ppm 1.18 (3H, t, J=7.6Hz), 2.04 (3H, s), 2.57 (2? @ﬂ J=7.6Hz),
3.25-3.45 (4H, n), 3.55-3.90 (4H, m), 8200-5.10 (1H ), 630 5 (an, m
10 Reference Exanple 59

3-(f3-D d ucopyr anosyl oxy) - 4-[ (4- net hyl phenyl ) net hyl ] - 5-
trifluoronethyl-1H pyrazol e

4-1 (4- Met hyl phenyl )net hyl ]1-3-(2, 3,4, 6-tetra-0-acetyl -

(3- D- gl ucapypanesyhoxpyranvsiyilloxgreseteyhylH4py(azokehwaphthypnepared in a
simlar manner to that described in Reference Exanple 28 using

1, 2-di hydmetdy[L(41Hephaybpléryl ) met hyl ] -5- trifl uoronet hyl - 3H pyrazol - 3-one
i nstead of 1, 2-di hydro-4-

[ (4- net hyl t hi opheMgthpet Ayl [(45methfilpbeoyat ngk h3RH pPrd20i3-. 3, 6-drdrathen, the
title conpound was prepared in a simlar manner 20 to that described in

Ref er enceOExanmpy & - 37Dusilngodyicehorgtibyly-) - 1H-pyrazole was prepared in a

phenyl ) methyl]-3-(2, 3,4, 6-tetra-0-acetyl -(3-D gl uco-

pyr andsyl exyp}librtmafhepriontiiat débcpypadolre RefstreadeoExample 17 using

4-[ (4-1sopropoxyphenyl)nethyl]-5-nethyl-3-(2,3,4,6-tetra-0

acetyl - (31 D2glabvpyprahorgltboyy)-4rHH gy mgxblyépheng 1) HeNRR1(1CBBORY r&zppm 2. 25
(3H, s), 3.20-3.45 (44, m, 3.55-3.70 (1H m, 3.70-3.90 (3H, m, 4.80-4.95
(1H, nm), 8-90e7insteaf of) 182-ZisYNIKy-2005% 4 -RePerenc& yBhgmylle -60

4-[ (4- Et hyl phen I)nethylg 3-((3- D-glucopyranosyloxy) 5-

trifluoroﬁﬁﬁhyﬂ 1ppm?ﬁay FéH-pyrazol-3-one. Then, the title compound

was prepared in a similar manner to that described in Reference
10 Example 37 using 5-methyl-4-[(4-methylphenyl)methyl]-3-
(2,3,4,6-tetra-0-acetyl-f-D-glucopyranosyloxy)-1H-pyrazole
instead of 4-[(4-isopropoxyphenyl)methyl]-5-methyl-3-
(2,3,4,6-tetra-0-acetyl-f-D-glucopyranosyloxy)-1H-pyrazole.
THoNMR (CD30D) O ppm:
15 2.04 (3H, s), 2.26 (3H, s), 3.25-3.45 (4H, m), 3.55-3.90 (4H,

m), 5.00-5.10 (1H, m), 6.95-7.15 (4H, m)

Reference Example 58
-[(4-Ethylpkenyl)methyl]-3-(B-D-glucopyranosyloxy) -
20 methyl-1H-pyrazole
4-[ (4-Ethylphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-
O-acetyl-f3-D-glucopyranosyloxy)-1H-pyrazole was prepared in a
similar manner to that described in Reference Example 17 using
-[{4-ethylphenyl)methyl]-1,2-dihydro-5-methyl-3H-pyrazol-
25 3-one instead of 1,2-dihydro-4-[(4-isopropoxyphenyl)-
methyl]l-5-methyl-3H-pyrazol-3-one. Then, the title compound

was prepared in a similar manner to that described in Reference



5 4-[(4-Et hyl phenyl)methyl]-3-(2,3,4,6-tetra-0O acetyl

P- D- gl ucopyranosyl oxy) - 5-trifluoromet hyl - 1H pyrazole was prepared in a
simlar manner to that described in Reference Exanple 28 u§

4-[ (4- et hyl phenyl ) net hyl ] - 1, 2- di hydro-85-trif | uor onet hyl - EWEJ% 3-one

i nstead of 1,2-dihydro-4 10

[ (4-met hyl t hi ophenyl )nethyl ]-5-trifluoronethyl-3H pyrazol-3 -one. Then, the
title conpound was prepared in a simlar nmanner to that described in

Ref erence Exanpl e 37 using 4-[(4-ethyl-

phenyl ) methyhpid- 62, 3s4nG- tet[na-tagepyleniy3-)Bedihyad -5-methyl-3-

pyranosyl oxy)-5-trifluoronethyl -1 H pyrazole instead of 15

4-[ (4-1soppopoxyphepyk-hmet hyllya-pebhyhwd 3ns§lo -@r- 1
acetyl - (3pD-gIugopyranosyloxy)ylHPEyrgzglgﬁgrlﬁ-ﬁéh 9gDB I€§§161.18 (3H,

t, J=7.6Hzhst2aB002. 69[(2H13®Io§o&§pﬁeﬁgl(4idth@l 53@5—&@165 (1H jr-),
3.70-3.90 (3H, ), 4.80-4.95 (1H, m, .95-7.15 (4H, m) Reference

Exanpl e 6%2,3;4(8-= DeGracop%@m_gaybomybwcbwﬁa&@@&qwbghquylpm%tzlaw 5-
trlfluoronethyl 1H pyrazol e 25

4- [ (4-5 sobn omyk phepybd yes hybdi - 3- (2, 3, 4, 6-tetra-O
acetyl - (3- D- gl ucopyr anosyl oxy) - 5- trlfluoronethyl 1H pyrazole was prepared

in a simiarsmapAaer tt oJthatndescri.bed (BH, Refler encg §3H2 G ,MA¥720@0= ) ,Exanpl e
28 using 1, 2-di hydro-4-[ (4-isopropyl phenyl) -
met hyl ] - 53t ebf Buesoretihyin) 3H3pprazobo3{aHe mst sadoefs.10 (1H, m),
1, 2-di hydro-4-[ (4-net hyl t hi ophenyl ) net hyl]-5-trifl uoro-
met hyl - 3He pgbazoko3{éHe. mThen, the title compound was prepared 5 in a
simlar manner to that described in Reference Exanple 37
10 Reference Example 59
-(f-D-Glucopyranosyloxy)-4-[ (4-methylphenyl)methyl]-5-
trifluoromethyl-1H-pyrazole
4-[(4-Methylphenyl)methyl]-3-(2,3,4,6-tetra-0O-acetyl-
f-D-glucopyranosyloxy)-5-trifluoromethyl-1H-pyrazole was
15 prepared in a similar manner to that described in Reference
Example 28 using 1,2-dihydro-4-{(4-methylphenyl)methyl]-5-
trifluoromethyl-3H-pyrazol-3-one instead of 1,2-dihydro-4-
[(4-methylthiophenyl)methyl]-5-trifluoromethyl-3H-pyrazol-3
-one. Then, the title compound was prepared in a similar manner
20 to that described in Reference Example 37 using 4-[(4-methyl-
phenyl)methyl]-3-(2,3,4,6-tetra-0O-acetyl-f3-D~gluco-
pyranosyloxy)-5-trifluoromethyl-1H-pyrazole instead of
-[(4-isopropoxyphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-
acetyl-p-D-glucopyranosyloxy)-1lH-pyrazole.
95 'H-NMR (CD30D) & ppm:
2.25 (3H, s), 3.20-3.45 (4H, m), 3.55-3.70 (1H, m), 3.70-3.90

(3H, m), 4.80-4.95 (1H, m), 6.90-7.15 (4H, m)



using 4-[(4-isopropyl phenyl)nethyl]-3-(2,3,4,6-tetra-0

acetyl - (3- D- gl ucopyr anosyl oxy) - 5- trifIuoronethyl-lkkpyrazole i nst ead of
4-1 (4-isopropoxyphenyl) net hyl ] - 5- et hyl -

(2,3,4,6-tetra-O acetyl - (3- D-glucopyra|@syloxy)-lF#pyrazole 16 MY 7885NVR

(CDBOD) 8 ppm 1.20 (6H, d, J=6.9Hz), 2.75-2.85 (1H, m), 3.15-3.40 (4H ),

3.55-3.65 (1H, m, 3.70-3.90 (3H, m, 4.80-4.95 (1H, m
15 Reference Exanple 62

4-1 (4- Chl or ophenyl ) net hyl ] - 3- ((3-D- gl ucopyr anosyl oxy) - 5-
trifluoronethyl-1H pyrazole

4-[ (4-Chl orophenyl ) et hyl]-3-(2, 3,4,6-tetra-0O acetyl -

7.00-7.15 (4H,

m

(3- D- gl ucepyranosyl (ﬁﬁérdgluoronethyl 1H pyrazol e was 20 prepared in a
hat

simlar manner to t cribed in Reference Exanple 28 using

4- (4- chlqrigg %&£%QBﬂglfhg§ﬁyJWQ§qr55tdjjgéﬂy¥ggg§pﬂ éﬁfgyrazol 3-one

i nst ead of

[ (4- nethykggqugggmg Wl = RrddAddeuor omet hyl - 3H-pyr azol - -one. Then,
title conpound was pﬁgﬁéred |é? éiéilar manner 25 to that descrlbed in

Ref er ence Exanplse l—@% &_ GUt@RA-1 -3 (2, 3. 4,5 tetra-0-acetyl-
phenyl)nethyl] 3 é tetra acefyl - (3- D- l'uco-

pyranosyl gxkﬁl §utc[1g>ﬁ) Jij) 55Ht&3i&%%%|r%§.4e”§u aq of Péa@MY“%QQ5 86

4-1(4-iso rop nmet hyl 6- tet a-

t he

acetyl - (BEQE%Ia%@pﬁr@@%ﬁn&pr THRweaze) echatlldé\é!\é%l(ng%) & fAdncd 20- 3. 40

(4H, n) 3.70 (1H, m, 3.75-3.90 (3H, m, 5 4.80-4.95 (1H m,
7. 10- 25E&%%%Je”b8 using 4-[(4-ethylphenyl)methyl]-1,2-dihydro-

5-trifilvoromethyl-3H-pyrazol-3-one instead of 1,2-dihydro-4-
10 [(4-methylthiophenyl)methyl]-5-trifluoromethyl-3H-~pyrazol-3
-one. Then, the title compound was prepared in a similar manner
to that described in Reference Example 37 using 4-[(4-ethyl-
phenyl)methyl]-3-(2,3,4,6-tetra-O-acetyl-f-D-gluco-
pyranosyloxy)-5-trifluoromethyl-1H-pyrazole instead of
15 4-[(4-isopropoxyphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-
acetyl-f-D-glucopyranosyloxy)-1H-pyrazole.
'H-NMR (CD30D) & ppm:
1.18 (3H, t, J=7.6Hz), 2.50-2.60 (2H, m), 3.15-3.40 (4H, m),
3.55-3.65 (1H, m), 3.70-3.90 (3H, m), 4.80-4.95 (1H, m),

20 6.95-7.15 (4H, m)

Reference Example 61
3-(Pf-D-Glucopyranosyloxy)-4-[(4-isopropylphenyl)methyl]-5-
trifluoromethyl-1H-pyrazole

25 4-[(4-Isopropylphenyl)methyl]-3-(2,3,4,6-tetra-0-
acetyl-f3-D-glucopyranosyloxy)-5-trifluoromethyl-1H-pyrazole

was prepared in a similar manner to that described in Reference



Ref erence Exanple 63

3-((3-D d ucopyranosyl oxy) -4-[ (4-i sopropoxyphenyl ) net hyl ] - 5-

met hyl - 1- propyl pyrazole 10 To a suspensi on of 76 MAY 2005

3- ((3-D gl ucopyranosyl oxy)-4-[ (4- 85

i sopropoxyphenyl ) net hyl ) -5-net hyl -1 H pyrazol e (50ng) and cesium carbonate
(0.20g) in N, Ndinethylformam de (I nm) was addedl -iodopropane (0.036nL) at
50C, and the m xture was stirred overnight. Water was added to the reaction
m xture, and the 15 resulting m xture was purified by solid phase extraction

on ODS (washbng sel welhy di, stishhedreater), selivepropaphangiy)).- The resulting
sem-purified material was purified by colunn chronatography on silica gel

(el uent: gdiehlonoretharel crehBangh - 37 -8hbardd -8i-¥ee instead of
3- ((3-Ugl ucopyranosyl oxy) - 4-[ (4-i sopropoxy 20

phenyl) meg hythiﬁya%bhw 1'( 4prn@@y1kzmtmz;@h@n(vaam)t glJaHsNM%l(f@Q%Qa) S ppm 0.87
(3H, t, J=7.4Hz); 6 (6H, d, , 0 (2H . 2.07 (3H, s),

3. 25-3. 45, ’z 3 n3 715 B A wad. 1H,
m, 5.00- Sé‘ilgly(l?ﬁ}f %’%%%%056685 (S?She 55 nr)t,?'“glseoo(5 1oﬂ%2ﬁépfﬁr)%%er?gr(ence

Exanmplse 64n2a 55 2000anrfer to that described in Reference Example 37
1- Et hyl - 3- (( 3- D- gl ucopyr anosyl oxy) - 4-[ (4-i sopropyl phenyl)

net hyl ] - 5u8BhBYyLpY(azaelse prbie1bhthg 10RO -wasg 2prepaed dikraa osi m | ar
manner to that described in Reference Exanple 63 using iodoethane instead

? ng%EI)OQEéQgéﬂg DWlNNBp&QQ%QQ}l@xQQmS $r3€1(8Hond it nd36018HpYrakod8 (3H t,

instead of 4 [(4 -isopropoxyphenyl)methyl]-5-methyl-3-

(2,3,4,6-tetra-0-acetyl-f3-D-glucopyranosyloxy)-1H-pyrazole.
10 lH—NMR (CD30D) O ppm:

1.20 (6H, d, J=6.9Hz), 2.75-2.85 (1H, m), 3.15-3.40 (4H, m),

3.55-3.65 (1H, m), 3.70-3.90 (3H, m), 4.80-4.95 (1H, m),

7.00-7.15 (4H, m)

15 Reference Example 62
4-[(4-Chlorophenyl)methyl]-3-(f-D-glucopyranosyloxy)-5-
trifluoromethyl-1H-pyrazole

-{{4-Chlorophenyl)methyl]-3-(2,3,4,6-tetra-0O-acetyl-
f-D-glucopyranosyloxy)-5-trifluoromethyl-1H-pyrazole was

20 prepared in a similar manner to that described in Reference
Example 28 using 4-[(4-chlorophenyl)methyl]-1,2-dihydro-5-
trifluoromethyl-3H-pyrazol-3-one instead of 1,2-dihydro-4-
[(4-methylthiophenyl)methyl]-5-trifluoromethyl-3H-pyrazol-3
-one. Then, the title compound was prepared in a similar manner

25 to that described in Reference Example 37 using 4-[(4-chloro-
phenyl)methyl]-3-(2,3,4,6-tetra-0O-acetyl-f-D-gluco-

pyranosyloxy)-5-trifluoromethyl-1H-pyrazole instead of



3.25-3.45 (4H, m, 3.55-3.75 (3H, m, 3.75-3.90 (1H, m, 3.96

(2H, q,J=7.2Hz), 4. 40-4. 60(1H, n), 5. 00-5. 10(1H, m),6.70-6.80 10 (2H, m,
7-00-7.10 (2H, m Reference Exanple 65 76 MAY 2005

1- Et hyl - 3- ((3- D- gl ucopyr anosyl oxy) - 4- [ ¢é&- net hoxyphenyl ) -

met hyl ] - 5-met hyl pyrazol e 15 The title conpound was prepared in a simlar
manner to that described in Reference Exanple 63 using 3-((3-Dgluco-
pyranosyl oxy) - 4- [ ( 4- met hoxyphenyl ) net hyl ] -5- et hyl - 1H- pyrazol e i nstead of
3-((3-D gl ucopyranosyl oxy)-4-[ (4-i so-

propoxyphanxkhnﬁgef&b % h@mgi$HeQ%&aqobem@mﬂ SBDQZZQ is0oatdrane oi-nst ead
of 1-iodpropane ﬁ 9? D) ppm 1.29 (3H, t, J= 7. | Hz), 2.07 (3H, s),

3.20- 3. 45  03:8503075an66H1 Hopdd, J=2.0, 12.0Hz),
3. 90- 4. OSa%gﬁylgf Digigsipls ggzl %% 3’118(2))?”%85l%'le | ) ek (2H, m

25 Ref er eRgenfaxapbgos$ o
3-(3-Dd ucopyranosyloxy) 4 [(4 nmet hoxyphenyl ) met hyl]-5 88 26 MAY 2005

met hyl - | - gr.opybkpyoazake the Bitkescompoumd was prepanedo N3 ,Sidy,| ar manner
to that described in Reference Exanple 63 using 3-((3-D gl uco-

pyranosyl ax¥gb-4- b64- et hoxypheayh). n8t hyl],- &rynet hyl -1 H 5 pyrazol e instead of
3-((3-D gl ucopyranosyl oxy)-4-[(4-i so-

propoxyphenyl ) net hyl ] -5- et hyl - 1H pyrazole. 1H NVR (CD30OD) 6 ppm 0.87 (3H,
t, J=7.5Hz), 1.65-1.80 (2H, m, 2.07 (3H, s), 3.35-3.45

Reference Example 63
- (B-D-Glucopyranosyloxy)-4-[ (4-isopropoxyphenyl)methyl]-5-
methyl-1l-propylpyrazole
10 To a suspension of 3-(f-D-glucopyranosyloxy)-4-[(4-
isopropoxyphenyl)methyl]-5-methyl-1H-pyrazole (50mg) and
cesium carbonate (0.20g) in N,N-dimethylformamide {(1mL} was
added l-iodopropane (0.036mL) at50°C, andthemixturewas stirred
overnight. Water was added to the reaction mixture, and the
15 resulting mixture was purified by solid phase extraction on 0DS
(washing solvent: distilled water, eluent: methanol). The
resulting semi-purified material was purified by column
chromatographyonsilicagel (eluent: dichloromethane/ methanol
= 8/1) to give 3-(f3-l-glucopyranosyloxy)-4-[(4-isopropoxy-
20 phenyl)methyl]-5-methyl-1-propylpyrazole (28mg).
'H-NMR (CD30OD) & ppm:
0.87 (3H, t, J=7.4Hz), 1.26 (6H, 4, J=6.0Hz), 1.65-1.80 (2H,
m), 2.07 (3H, s), 3.25-3.45(4H, m), 3.55-3.75 (3H, m), 3.75-3.95
(34, m), 4.40-4.60 (1H, m), 5.00-5.10 (1H, m}, 6.70-6.80 (2H,

25 m), 7.00-7.10 (2H, m)

Reference Example 64



(4H m, 3.60-3.75 (3H, nm), 3.73 (3H, s), 3.75-3.85 (1H, n), 10 3.85-3.95
(2H, m, 5.00-5.10 (1H, m), 6.70-6.85 (2H, n), 7.00-7.15 (2H, n) Reference

Exanpl e 67 1-Ethy|-4-[(4-ethoxypheny|)nethyl]-S-((S-D—gIucg?ﬁ$fzmﬁyl- 15
oxy) - 5-met hyl pyrazol e The title conpouggd was prepared in a Si manner to
t hat described in Reference Exanple 63 using 4-[(4-ethoxy-

phenyl ) nmet hyl ] - 3- (( 3- D- gl ucopyr anosyl oxy) -5-net hyl -1 H pyrazol e i nstead of
3-((3-D gl ucopyranosyl oxy)-4-[(4-iso- 20
propoxyphenyl ) net hyl ] - 5-met hyl - 1H pyrazol e and usi ng iodoethane instead of

1-iod N Hr (4. 1456+ 3H t,
J:;?zﬁg b g‘ﬂg?y% gﬁ W@)‘ bCegg%p gr%gg%x#%%) ,('gs.[étél- §35¢ E(‘;?le%%ﬁ%)%_ 3. 85
(1H m, 2ot3 9@-%&@«:%/&% Mz02e00-5.10 (1H m, 6.70-6.85 (2H m,
7.00-7.15 (ZFF m 2 6 MAY 5005 89 Reference Exanple 68

4- [ (4- Et hoxyphenyl) et hy! $odpbon & GhHCORYEANO$ Y 0XY)sHBnilar manner to
nmet hyl -1 - propyl pyrazol e The title conpound was prepared in a simlar manner

to 5 thatndestdddied,dd i Reier @Rce- ExaiRbe 63 usiing fobdbdtBEAO Ystead
phenyl ) met hyl ] - 3- ((3- D- gl ucopyr anosyl oxy) - 5-net hyl'-1 H pyrazol e i nstead of

3-((3f£>95909py5ag95 ka¥y)-4-[(4-iso-

propoxyphenyl ) net hyl | - 5- met hyl - 1H pyrazole. 1H NVR (CD30D) 8 ppm
'H-NMR (CD30D) & ppm:
1.26 (6H, 4, J=6.0Hz), 1.29 (3H, t, J=7.2Hz), 2.08 (3H, s),
3.25-3.45 (4H, m), 3.55-3.75 (3H, m), 3.75-3.90 (1H, m), 3.96
(2H, g, J=7.2Hz), 4.40-4.60 (1H, m), 5.00-5.10 (1H, m), 6.70-6.80

10 (2H, m), 7.00-7.10 (2H, m)

Reference Example 65
1-Ethyl-3-(f3-D-glucopyranosyloxy)-4-[(4-methoxyphenyl)-
methyli-5-methylpyrazole

15 The title compound was prepared in a similar manner to
that described in Reference Example 63 using 3-(fp-D-gluco-
pyranosyloxy)-4-[ (4-methoxyphenyl)methyll}-5-methyl-1H-
pyrazole instead of 3-(f-D-glucopyranosyloxy)-4-[(4-iso-
propoxyphenyl)methyll-5-methyl-1H-pyrazole and using

20 iodoethane instead of 1l-iodpropane.
1H—NMR (CD30D) & ppm: A
1.29 (3H, t, J=7.1Hz), 2.07 (3H, s), 3.20-3.45 (4H, m), 3.55-3.75
(6H, m), 3.82 (1H, dd4, J=2.0, 12.0Hz), 3.90-4.05 (2H, m),

5.00-5.10 (1H, m), 6.70-6.85 (2H, m), 7.05-7.15 (2H, m)

Reference Example 66

3-(B-D-Glucopyranosyloxy)-4-[(4-methoxyphenyl)methyl]-5-



10 0.87 (3H, t, J=7.6Hz), 1.34 (3H, t, J=7.1Hz), 1.65-1.80 (2H, m, 2.07
(3H, s), 3.25-3.45 (44, m, 3.55-3.75 (3H m, 3.81 (1H, dd, J=2.1,

12. 1 Hz), 3.85-4.05 (4H, m, 5.00-5.10 (1H, m, 6.70-6.85 Q%WMYWh% 7.00-7.15
(2H, m 15 Reference Exanple 69 88

1- Et hyl -4-[ (4- et hyl phenyl ) net hyl ] -3- ([ 3- D gl ucopyranosyl -

oxy) - 5- net hyl pyrazole The title conpound was prepared in a simlar nmanner to
that described in Reference Exanple 63 using 4-[(4-ethyl- 20

phenyl) net hyl ] - 3- ((3- D- gl ucopyr anosyl oxy) - 5- net hyl -1 H pyrazol e instead of

3-((3-D grhélﬁﬂ?yr- angsYb9X yyré=zl(4- i so-
propoxyphenyl ) nmet hyl ] - 5- net hyl - 1H pyrazol e and usi ng i odoethane instead of

1-i odopr opane. iﬁb%ti%%oﬁnﬂpﬁbszﬁrépéﬂe&% & ,sidmndHrannb2&o( 3H, t,
J=7.2Hz), 2.06 (3H, s), 2.56 (2H q,J=7.6Hz), 3.25-3.45(4H n), 3.55-3. 75(311,

M, 3.75-8n8b gbdbrifka 309G %OQQnQZpr%hplﬁ @8- 5510 o I3H,( g~ g11,@8~7. 15(4H,
90 2 6 MAY 2005 m Reference Exanple 70

4- [ (4- Et hyd paesyl ) sryhy L] { 34(hreProhypopyiianasyhgxy)-s5merhyl - 1H-
met hyl -1 - propyl pyrazol e The title conpound was prepared in a simlar manner

to that sgrbbed;ihgtBalieence (BxanphacBayrahbgydoki4-~athyls -
phenyl ) net hyl ] - 3- (%3 D-glucopyraﬁﬁsggox§)§g nmet h 54- gﬁ py?ézoﬁgolnstead of

3- ((3- D- gbueppyypResyhoxgrhdi[1(-4~meah)yQ - 1H-pyrazole.
propoxyphenyl)nethyl] 5-met hyl -1 H pyrazole. 1H NVR (CD30D) 6 ppm
H NMR (CD30D) & ppm:
0.87 (3H, t, J=7.5Hz), 1.65-1.80 (2H, m), 2.07 (3H, s), 3.35-3.45
(4H, m), 3.60-3.75 (3H, m), 3.73 (3H, s), 3.75-3.85 (1H, m),
10 3.85-3.95 (2H, m), 5.00-5.10 (1H, m), 6.70-6.85 (2H, m),

7.00-7.15 (2H, m)

Reference Example 67
1-Ethyl-4-[(4-ethoxyphenyl)methyl]-3-(f3-D-glucopyranosyl-
15 oxy)-5-methylpyrazole
The title compound was prepared in a similar manner to
that described in Reference Example 63 using 4-[(4-ethoxy-
phenyl)methyl]-3-(f-D-glucopyranosyloxy)-5-methyl-1H-
pyrazole instead of 3-(f-D-glucopyranosyloxy)-~4-[(4-iso-
20 propoxyphenyl)methyll-5-methyl-1H-pyrazole and using
iodocethane instead of 1-iodopropane.
TH-NMR (CD30D) & ppm:
1.28 (3H, t, J=7.4Hz), 1.34 (3H, %, J=7.2Hz), 2.07 (3H, s),
3.25-3.45 (4H, m), 3.55-3.75 (3H, m), 3.75-3.85 (1H, m),
25 3.90-4.00 (4H, m)}, 5.00-5.10 (1H, m), 6.70-6.85 (2H, m),

7.00-7.15 (2H, m)



0.87 (3H, t, J=7.4Hz), 1.17 (3H, t, J=7.6Hz), 1.65-1.80 (2H, m, 2.06 (3H,
s), 2.56 (2H, g, 3=7.6Hz), 3.25-3.45 (4H, m, 3.60-3.95 (6H, nm), 5.00-5.10
(1H m, 7.00-7.15 (4H m 15 Reference Exanple 71 6 MAY 2005

1-Butyl -3-((i-D-glucopyranosyl oxy)-4-[ g4-isopr opoxyphenylg

met hyl ] - 5- met hyl pyrazol e The title conpound was prepared in a simlar manner
to 20 that described in Reference Exanple 63 using 1-bronobutane instead
of 1-iodpropane_ 1H NWVR (CD30D) 8 ppm 0.92 (3H, t, J=7.4Hz), 1.20-1.40 (8H,
m, 1.60-1.75 (2H, m, 2.07 (3H, s), 3.25-3.45 (4H, m, 3.55-3.75 (3H, m,

3.81 (1H’Re%QTQQCe E%a%pfgzéyt) 3.91 (2H, t, J:7-2FE), 4.45-4.55 (1H,'ﬁ,
5.00-5.10 (1H, , 6.70-6.80 (2H, m, 7.00-7. 10(2H m 91 2 6 MAY 2005

Ref erence
3-((3- DGI4E§g pyr a%ll(z)% ony 14?”[65?3’. sopr ogoxy eny tnﬁ)sly]lolx-y

|sopropylmétqgﬁhylgynﬁggy fgy%ﬂg tle conpound was prepared in a simlar
manner to 5 that described in Reference Exanple 63 using 2-bronopropane

instead of 1-ioggprepang. céh'pblwﬁa(%og} §a9em if g%ir@fhagyma]mﬁep@
1.30-1.40 (6H m, 2.08 (3H , 3.55-3.75 (3H, m, 3.78

(5130 de %hgt?’de%%rqlﬂ@d’ 1n19%e%e§%n4:e4§:x(a%l'p'oloé_ﬁ63 Aas‘ﬁll_gl 41 E[5( 4(-Jé_‘f{_hc§9y-

phenyl)methyl]—3— f-D-glucopyranosyloxy)-5-methyl-1H-
pyrazole instead of 3-(f-D-glucopyranosyloxy)-4-[(4-iso-
propoxyphenyl)methyl]-5-methyl-1H-pyrazole.
'H-NMR (CD30D) & ppm:

10 0.87 (3H, t, J=7.6Hz), 1.34 (3H, t, J=7.1Hz), 1.65-1.80 (2H,
m), 2.07 (3H, s), 3.25-3.45 (4H, m), 3.55-3.75 (3H, m), 3.81
(iH, dd, J=2.1, 12.1Hz), 3.85-4.05 (4H, m), 5.00-5.10 (1H, m),

6.70-6.85 (2H, m), 7.00-7.15 (2H, m)

15 Reference Example 69
1-Ethyl-4-[(4-ethylphenyl)methyl]}-3-(f3-D-glucopyranosyl-
oxy)-5-methylpyrazole

The title compound was prepared in a similar manner to
that described in Reference Example 63 using 4-[{(4-ethyl-

20 phenyl)methyl]-3-(p-D-glucopyranosyloxy)-5-methyl-1H-
pyrazole instead of 3-(f3-D-glucopyranosyloxy)-4-[(4-iso-
propoxyphenyl)methyl]-5-methyl-1H-pyrazole and using
iodoethane instead of l1-iodopropane.

TH-NMR (CD30D) & ppm:

25 1.17 (3H, t, J=7.6Hz), 1.28 (3H, t, J=7.2Hz), 2.06 (3H, s), 2.56

(2H, g, J=7.6Hz), 3.25-3.45(4H, m), 3.55-3.75(3H, m), 3.75-3.85

(1H, m), 3.90-4.00 (2H, m), 5.00-5.10 (1H, m), 7.00-7.15(4H,



Ref erence Exanple 73 4-[(4-Ethylthiophenyl)nethyl]-1, 2-di hydro-5-nethyl -3H
15 pyrazol -3-one To a solution of 4-ethylthiobenzyl al cohol (8.3g) and
triethylamne (6.91nlL) in tetrahydrofuran (200n.) was addeﬂh HB;ZQFGSU|f0ny|
chloride (3.8nL) at 0C, and the m xturgowas stirredforlho 6 MRty ubl e
material was renoved by filtration. 20 The obtai ned sol ution of

4- et hyl t hi obenzyl net hanesul fonate in tetrahydrofuran was added to a
suspensi on of sodium hydride (60% 2.2g) and nethyl acetoacetate (5.3nmL) in
1, 2 -dinme thoxyethane (200nmL), and the m xture was stirred at 80C
overni ght o)A saturated aqueous sodi um hydrogen carbonate sol ution was added
25 to the reaction mxture, and the resulting m xture was extracted wth

di et hyl ether. The organic | ayer was washed with brine, dried over

anhydr ous magnesi um sul fate, and the solvent was 2 6 MAY 2005 92 renoved
under redgeed RRSSW-eamphe ol ution of the residue intoluene (150n) was
added hydrazi ne nonohydrate(7.2nL),and the m xture was stirred at 60C for 1

hour . The4ququy%y2?géH§1)ﬂ@¥5y¥%35ﬂygibfqiggﬁgiﬁﬁﬂagyiggy)ggﬂitionalI

hour. The resulting préci pitates were co frritration and washed
W th wat efe taRA -hexanshd h@iandh 1% [ (4- et hyl t hi ophenyl ) net hyl ] - 1, 2-di hydr o-
5--net hyl - 3H pyrazol -3-one (1.5g). 1HNWR (DVSO-d6) 6 ppm 1.19 (3H, t,

J=7.3Hz), 2.00 (@8 tS)t1e2QpbdHa Gaslpfedbzia 3n5d siPil{2H m&inerd. 85-7. 15
(2H, m, 7.15-7.25 (2H, m Reference Exanple 74

that described in Reference Example 63 using 4-[(4-ethyl-
phenyl)methyl]-3-(pB-D-glucopyranosyloxy)-5-methyl-1H-
pvrazole instead of 3-(f-D-glucopyranosyloxy)-4-[(4-iso-
10 propoxyphenyl)methyl]l-5-methyl-1H-pyrazole.
lH—NMR (CD30D) 6 ppm:
0.87 (3H, t, J=7.4Hz), 1.17 (3H, t, J=7.6Hz), 1.65-1.80 (2H,
m), 2.06 (3H, s), 2.56 (2H, g, J=7.6Hz), 3.25;3.45 (4H, m),
3.60-3.95 (6H, m), 5.00-5.10 (1H, m), 7.00-7.15 (4H, m)
15
Reference Example 71
1-Butyl-3-(f3-D-glucopyrancsyloxy)-4-[(4-isopropoxyphenyl)-
methyll-5-methylpyrazole
The title compound was prepared in a similar manner to
20 that described in Reference Example 63 using l-bromobutane
instead of l-iodpropane.
lH—NMR (CD30D) & ppm:
0.92 (3H, t, J=7.4Hz), 1.20-1.40 (8H, m), 1.60-1.75 (2H, m),
2.07 (3H, s), 3.25-3.45 (4H, m), 3.55-3.75 (3H, m), 3.81 (1H,
25 dd, J=2.1, 12.0Hz), 3.91 (2H, t, J=7.2Hz), 4.45-4.55 (1H, m),

5.00-5.10 (1H, m), 6.70-6.80 (2H, m), 7.00-7.10 (2H, m)



4-[ (4- Et hyl t hi ophenyl ) met hyl ] -5-nmet hyl -3-(2, 3,4, 6-tetra-0-

acetyl - (i -D gl ucopyranosyl oxy) - 1H pyrazol e 15 To a suspensi on of

4-1 (4-ethyl thiophenyl)nmethyl]-1,2- dihydro-5-nethyl-3H pyrazol -3-one (1.6g9)
and acet obrono-a-D glucose (2.99) in getrahydrofuran (30nL) was added
silver carbonate (2.1g), and the m xture was stirred und ﬁ&ﬁﬂ@gg t he

| i ght at 60C overnight. The reaction m xture was purified%Q§ | um
chromat ogr aphy on am nopropyl silica gel (eluent: tetrahydrofuran) and
further colum chromat ography on silica gel (eluent: hexane/ethyl acetate

=1/3) to gkyerédnklirsbhyhe 72
t hi ophenyl )nethyl ]-5-nethyl-3-(2,3,4,6-tetra-0 acetyl-(3-D

gl ucopyr agosyloxy) 1bhb¥egzel okl 9} (32,1 INBLLODGLI B rpam, 13,38 (3H 1,

J=7. 4Hz) (5763 2. 11

(3H 's), 2:B9:b2ba 8 ,_métzvémayélaa (1H 2 6 MAY 2005 93 d, J=15.9Hz),
3.62 (1H d, Hz), 3780°3.90 (1H, m), 4.13 1H, dd, 3=2.3,12.6Hz),

4.31(1H dd, J 3Tﬁe %Zt@élz&@méouﬂfé was3Prepdtba Mn DMl HO akerMio
7.00-7.10 (2H m, 7.15-7.25 (211, m, 8.79 (1H, brs) 5 Reference Exanple

75 4Ei(4tEEBYBEBbQBB@@yhh”ﬁbh%&kn%e(@%a@pgbu%@pﬁ%aﬂ@5ﬁ| Topan
nmet hyl - 1H pyrazol e To asol ution of 4-[ ( 4- ethylthlophenyl)nethyl] nethyl 10

3-(2, 3,4, éntetka- @ragetiyhopgoPaglucopyranosyl oxy) - 14 pyrazole (1.3g) in
met hanol (1 OrL) was added sodi um net hoxi de

H-NMR (CD30D) & ppm:

1.26 (6H, d, J=6.0Hz), 1.30-1.40 (6H, m), 2.08 (3H, s), 3.15-3.45

(4H, m), 3.55-3.75 (3H, m), 3.78 (1H, ad, J=2.3, 12.0Hz),
10 4.35-4.45 (1H, m), 4.45- 4.55 (1H, m), 5.00-5.10 (1H, m),

6.70-6.80 (2H, m), 7.00-7.10 (2H,m)

Reference Example 73
-[(4-Ethylthiophenyl)methyl]-1,2-dihydro-5-methyl-3H-
15 pyrazol-3-one
To a solution of 4-ethylthiobenzyl alcohol (8.3g) and
triethylamine (6.9mL) in tetrahydrofuran (200mL) was added
methanesulfonyl chloride (3.8mL) at 0°C, and the mixture was
stirredfor lhour. Insolublematerialwasremovedbyfiltration.
20 The obtained solution of 4-ethylthiobenzyl methanesulfonate in
tetrahydrofuranwas added to a suspension of sodiumhydride (60%,
2.2g) and methyl acetoacetate (5.3mL) in 1,2-dimethoxyethane
(200mL), and the mixture was stirred at 80°C overnight. A
saturated aqueous sodium hydrogen carbonate solution was added
25 to the reactionmixture, and the resultingmixture was extracted
with diethyl ether. The organic layer was washed with brine,

dried over anhydrous magnesium sulfate, and the solvent was



(28% met hanol solution, 0.13nm), and the m xture was stirred at room
tenperature for 1 hour. The reaction m xture was concentrated under reduced
pressure, and the residue was purified 15 by colum chronpé?mf%m?y on silica
gel (eluent: dichloro- nethane/methanol,= 5/1) to give

4-[ (4-ethyl t hi ophenyl) -

nmet hyl ] - 3- (( 3- D- gl ucopyr anosyl oxy) - 5-net hyl - 1H pyrazole (0.87g). 1H NWR
(CD30D) 8 ppm 20 1.24 (3H t, J=7.3Hz), 2.06 (3H, s), 2.88 (2H, ¢

J=7.3Hz), 3.30-3.45 (4H, , 3.60-3.80 (3H, m, 3.80-3.90 (1H, m,

5. 00-5. 10 1H %?1gr%%§%L 4%£e§2u£§feﬁ%ﬁ%efgigggég.79 gﬁ% residue

1- (Benzyloxycar ony copyranosyl oxy

h h h |
D o oF AT By s R Rh %df?ﬁﬁ%%%%@%ﬁe 7.2mL) , and

h 5-net hyl - 1H 3 t et r ahydr.of 30nL
%Spiééé’d%(@wﬁ%% ”ew%%m%é R | £ T =S Eh Ao TR BT & was.
heat ed under ref.| reac ion n‘ﬁﬁﬁy“8f| oncent.rat ed under

ol u

reduced 5 BFléé’&&re e R R s fad G 71E4 147 o ot aphy
on 5114 cagel (gl yent g¢§§§%33@%%@%n§¢ T020L = AQLD) ) 01V o

1- (benzyl 6xyca l"'uco anosyl ox

PP LIRS el M (R . 10 17
J=4.5, 12. 9"%%t?iy§5(3%"'py9§’zo %’nel% 105g))., 4

H—NMR (DMSO-dg) & ppm:

1.19 (34, t, J=7.3Hz), 2.00 (3H, s), 2.90 (2H, g, J=7.3Hz), 3.51

10 (24, s), 7.05-7.15 (2H, m), 7.15-7.25 (2H, m)

Reference Example 74
4-{(4-Ethylthiophenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-
acetyl-p-D-glucopyranosyloxy)-1H-pyrazole

15 To a suspension of 4-[(4-ethylthiophenyl)methyl]l-1,b2-
dihydro-5-methyl-3H-pyrazol-3-cne (1.6g) and acetobromo-a-D-
glucose (2.9g) in tetrahydrofuran (30mL) was added silver
carbonate (2.1g), and the mixture was stirred under shading the
light at 60°C overnight. The reaction mixture was purified by

20 column chromatography on aminopropyl silica gel {eluent:
tetrahydrofuran) and further column chromatography on silica
gel (eluent: hexane/ethyl acetate =1/3) to give 4-[(4-ethyl-
thiophenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-acetyl-f-D-
glucopyranosyloxy)-1H-pyrazole (1.4g).

25 lH—NMR (CDCl3) & ppm:
1.28 (3H, t, J=7.4Hz), 1.88 (3H, s), 2.01 (3H, s), 2.03 (3H,

s), 2.06 (3H, s), 2.11 (3H, s), 2.89 (2H, g, J=7.4Hz), 3.56 (1H,



(1H, m, 5.30-5.40 (2H, m, 5.48 (1H, d, J=8.0H), 6.70-6.80 (2Y., m,
6.95-7.05 (2H, m, 7.25-7.50 (5H, n) 15 Reference Exanple 77

1- (Benzyl oxycar bonyl ) - 3- (6- O et hoxycar bonyl - ( 3- D- gl uco- MAY.IZUU5
pyranosyl oxy) - 4- [ (4-i sopropoxyphenyl ) ngf hyl | - 5- net hyl - yrazole

solution of 1-(benzyl oxycarbonyl)- 3- ((3 D- gl uco- 20

pyranosyl oxy) - 4- 1(4-i sopropoxyphenyl ) net hyl ] -5-nmet hyl - pyrazole (0.20g) in
2,4,6-trirnethyl pyridine (4nL) was added ethyl chloroformate (0.092n), and
the m xture was stirred at roomtenperature for 1 day. To the reaction

m xture 2§re s adde H226t§r6§nﬁuglq{|g qglgHggnoEygbag p?thﬁ)re§u4§|ng

m xture was ex ted wth ethyl acetate e organic layer Wwas washed

W th mate&éethngogeg aﬂpxg£pys%n§gqqgiughsq}ﬂggﬁ iangnk% 20;@4 = Was

removed u f Teduced pressure he resi'due’ was purlfled by

col um chy t ography: 0 I | Gelgent 5 bghl Fo t han t hanol =
101/1) to- ggsegg (geﬁéyaoéi-'ﬁﬁ 9. bebgent 10 g““' ) O1F. rang; 1% nﬁu

carbonyl ) - 2 (8- g>etq xy%%rgonyl 13- D- gl ucopyr anosyl oxy) - 4-

[ (4-isopro 0xyphen %ﬁet met hyl pyrazole (0.17g). 5 1H NWR (CD30D) 6
ppm 1. 19 (3H, t, J=7. 1Ft) 1.26 (6H, d, J=6.0Hz), 2.36 (3H s), 3.30-3.50
(3H, , 3,50-3.75 (3H, in), 4.10 (2H, q, J=7.1Hz), 4.25-4.35 (1H m,

4. 35-4. 45R e g 6 (1H , 5.35-5.45 (2H, m, 5.45-5.60 (1H m,
6.70- 6. 85 %%E’ r?)‘ %6‘ gﬁpgﬁ °i5 (2H M), 7.30-7.55 (5H, nm) Reference
Exanpl e 7§ 13 (BengykRXYeat H?:’Mln?et%y[l( 3-$RRHORIRRSIL TR Ryl ly- 3 (6-
methyl-1H-pyrazole
Toasolutionof4-[(4-ethylthiophenyl)methyl]-5-methyl-
10 3-(2,3,4,6-tetra-0-acetyl-f-D-glucopyranosyloxy)-1H-
pyrazole (1.3g) in methanol (10ml) was added sodium methoxide
(28% methanol solution, 0.13mL), and the mixture was stirred
at room temperature for 1 hour. The reaction mixture was
concentratedunder reducedpressure, and theresiduewaspurified
15 by column chromatography on silica gel (eluent: dichloro-
methane/methanol = 5/1) to give 4-[(4-ethylthiophenyl)-
methyl]-3-(f-D-glucopyranosyloxy)-5-methyl-1H-pyrazole
(0.87g).
1H-NMR (CD30D) & ppm:
20 1.24 (3H, t, J=7.3Hz), 2.06 (3H, s), 2.88 (2H, g, J=7.3Hz),
3.30-3.45 (4H, m), 3.60-3.80 (3H, m), 3.80-3.90 (1lH, m),

5.00-5.10 (1H, m), 7.10-7.30 (4H, m)

Reference Example 76
25 1-(Benzyloxycarbonyl)-3-(f-D-glucopyranosyloxy)-4-[(4-iso-
propoxyphenyl)methyl]-5-methylpvrazole

To a solution of 3-(f-D-glucopyranosyloxy)-4-[(4-iso-



0- met hoxycar bonyl - [ 3- D- gl ucopyr anosyl oxy) - 5- met hyl pyrazol e 15 The title
conpound was prepared in a simlar manner to that descri bed in Ref erence
Exanpl e 77using nmethyl chloroformate instead of ethyl chlor éﬂq{mg 1H NWVR
(CDC13) 8 ppm 1.30 (6H d, J=6.4Hz), 2,43 (3H s), 3.45-3.7 ? , 3.78
20 (3H, s), 4.39 (1H, dd, J=2.2, 11.8Hz), 4.40-4.55 (2H, m, 5.38 (2H, s),
5.40-5.50 (1H, m, 6.70-6.85 (2H, m, 7.00-7.10 (2H, m, 7.30-7.50 (5H, m
Exanple 1 25 3-(6-0-Ethoxycarbonyl - (3-D- gl ucopyranosyl oxy)-4-[ (4-i so-

pr opoxyphenyl ) net hyl ] - 1-i sopropyl - 5 met hyl pyrazole To a solution of

3-(f3-D-¢gl | -4- 2005 96

prgpoxyp%@%%?%&%ﬁ%%@ﬁ%&ﬁ’r%(' tlhyll’%ﬁyérzaoﬁoele(o hod)

2,4,6-t th dded hl f 0. 072 d

Che’ m xt u Bt At Pt SW%%%daqe#i} EEarE %17(%19% tion
t dded t d5 dr.at 3.3 d t th

oul t§ ngHESEaREEs (i Gt by o S0 4iF éﬁase %%%{]@rda\g?]?%f (i

sol vent : dlstllledvvaer el uent Furt rification b
2ol umm chPBRALGGFAphy TBR rﬁat‘i"c]a‘”b‘@?‘xf‘é%é’ﬁts) ¢ o S O BHET MaeF T Hbtsatol <

igégéﬁg?ﬂ8%§%%¥§%2}%§gtlOn{é%ggggﬁ%ﬁ%#é?%%gg %%728 %%ghﬁmomg&ography
b I I 4-
et hyl ] - ﬁwﬁ.’ﬂr:ﬂ%}@ra{l@f €@&f& e6ROBATE HEERRROT CoRbt)) oS

- (benzyloxycarbonyl)-3-(ff-D-glucopyranosyloxy) -4-[(4-iso-
propoxyphenyl )methyl]-5-methylpyrazole (1.3g).
'H-NMR (CDC1l3) O ppm:
10 1.27 (6H, 4, J=6.3Hz), 2.35 (3H, s), 3.45-3.70 (6H, m), 3.76
(1H, 44, J=4.5, 12.0Hz), 3.85 (1H, dd, J=2.8, 12.0Hz), 4.40-4.50
(1H, m), 5.30-5.40 (2H, m), 5.48 (1H, 4, J=8.0Hz), 6.70-6.80

(2K, m), 6.95-7.05 (2H, m), 7.25-7.50 (5H, m)

15 Reference Example 77
1-(Benzyloxycarbonyl)-3-(6-0-ethoxycarbonyl-ff-D-gluco-
pyranosyloxy)-4-[(4-isopropoxyphenyl)methyl]-5-methyl-
pyrazole

To a solution of 1-(benzyloxycarbonyl)-3-(f-D-gluco-

20 pyranosyloxy)-4-[(4-isopropoxyphenyl)methyl]-5-methyl-
pyrazole (0.20g) in 2,4,6-trimethylpyridine (4mL) was added
ethyl chloroformate (0.092mL), and the mixture was stirred at
room temperature for 1 day. To the reaction mixture were added
water and citric acid monohydrate, and the resulting mixture

25 was extracted with ethyl acetate. The organic layer was washed
with water, dried over anhydrous magnesium sulfate, and the

solvent was removed under reduced pressure. The residue was



1.23 (3H, t, J=7.0Hz), 1.26 (6H, d, J=5.8Hz), 1.30-1.40 (6H 15 m, 2.07
(3H, s), 3.25-3.45 (4H, m, 3.60-3.70 (2H, m, 4.12 (2H, q, J=7.0Hz),
4.21(1H, dd, J=5.4, 11.6Hz), 4.34 (1H, dd, J=1.7, 11.6Hz), f ﬁg{? 45 (1H,
M), 4.45-4.55 (1H n), 5.00-5.10 (1H, o), 6.70-6.80 (2H, m, GNBolB 10 (2H
m 20 Exanples 2-14 The conpounds listed in Table 1 were prepared fromthe
corresponding starting material in a simlar manner to that described in
Example 1. 9 7 2 6 MAY 2005 OHHO, \OHR2 ~OQUO, / \ 110" NNR [Table
1] Example R RZ Q 2 Methyl Methoxy Methyl 3 Methyl Methylthio

Trifluoroeidiyiedd dst d1dviet MHAdMa: oldr ddruoreired iyl ca g opyludMet hyl thio
Trifluoromethyl 6 Propyl |sopropoxy Methyl 7 Ethyl |sopropoxy Methyl 8

Et hyl Met ey 1IMaOME thah EmaHaret hoxyo Met hyd gk B hythe Bt oy Met hyl 11
Propyl Ethoxy Met hyl

carbonyl)-3-(6-0-ethoxycarbonyl-f-D-glucopyranosyloxy)-4-
[(4-isopropoxyphenyl)methyl]-5-methylpyrazole (0.17g).

5 1H—NMR (CD30D) O ppm:
1.19 (3H, t, J=7.1Hz), 1.26 (6H, d, J=6.0Hz), 2.36 (3H, s),
3.30-3.50 (3H, m), 3,50-3.75 (3H, m), 4.10 (2H, g, J=7.1Hz),
4.25-4.35 (1H, m), 4.35-4.45 (1H, m), 4.45-4.60 (1H, m}),
5.35-5.45 (2H, m), 5.45-5.60 (1H, m), 6.70-6.85 (2H, m),

10 7.00-7.15 (2H, m), 7.30-7.55 (5H, m)

Reference Example 78

1-(Benzyloxycarbonyl)-4-{(4-isopropoxyphenyl)methyl]-3-(6-

O-methoxycarbonyl-f3-D-glucopyranosyloxy)-5-methylpyrazole
15 The title compound was prepared in a similar manner to

thatdescribedinReferenceExample 77 usingmethyl chloroformate

instead of ethvl chloroformate.

1H-NMR (CDC1l3) & ppm:

1.30 (6H, 4, J=6.4Hz), 2.43 (3H, s), 3.45-3.70 (6H, m), 3.78
20 (3H, s), 4.39 (1H, dd4, J=2.2, 11.8Hz), 4.40-4.55 (2H, m), 5.38

(2H, s), 5.40-5.50 (1H, m), 6.70-6.85 (2H, m), 7.00-7.10 (2H,

m), 7.30-7.50 (5H, m)

Example 1
25 3-(6-0-Ethoxycarbonyl-f-D-glucopyranosyloxy)-4-[(4-iso-
propoxyphenyl)methyl]-1l-isopropyl-5-methylpyrazole

To a solution of 3-(f-D-glucopyranosyloxy)-4-[(4-iso-



12 Ethyl Ethyl Methyl 13 Propyl Ethyl Methyl 14 ! Butyl |sopropoxy Methyl
Exanple 15 5 4-[(4-1sopropoxyphenyl ) net hyl]-1-isopropyl -3-(6-0-net hoxy-

car bonyl - (3- D-gl ucopyranosyl oxy) - 5-met hyl pyrazol e The titl ¢ gagypggnd was
prepared in a simlar manner to that described in Exanple 1 using nethyl
chloroformate instead of ethyl chloroformate. 10 1H-NVR (CD3CD) S ppm 1. 26
(6H, d, J=6.1Hz), 1.30-1.40 (6H, m, 2.07 (3H, s), 3,25-3.45 98 2 5 MAY 2005
(4H, m, 3.60-3.70 (2H, m, 3.71 (3H, s), 4.22 (1H, dd, J=5.2, 11.7Hz),

4. 35 (1H dd, J=2.1, 11.7Hz), 4.35-4.45 (1li, m,

4. 45- 4. 600LdpBhypHROA.  HR(H1M)-, 16- Qe AB(12H Mo t s 08y Faddl e (2, 109) Exanpl e
16 3- (6 C>Isobuty|oxycarbony| (3-D-gl ucopyranosyl oxy) - 4-[ (4-

i sopr opoxyphgny| § methyéin psopaepy! (15mel by dnaazekayinentdtdLotmmpound was
prepared in a simlar manner to 10 that described in Exanple 1 using

i sobutyl ¢l orof rrraatn@ it eadt Bfe efdylstahl:rofor s ddhNMR (GRB0D) 6
ppm 0.90 (6H, d, J=6.7Hz), 1.26 (6H, d, J=5.9Hz), 1.30-1.40 (6H m,

1. 80- 2. 00N ight 2. @5 (3:1=1 réhct3035m3x5gré4ﬁer@)ad&e@OCQt}Qc 2i@2H m,
3.80-3.90 (2H. M), 4.21 (1H, dd, J=5.2, 11.5Hz), 4.36 (1H, dd, J=1i. 8 , 11 .

SHz) ,5 4. dendndarlkd (.34 wx@&e&maﬁa ,thed. 105 bl dihd ];rl'ix‘rmre Gya- 6. 80
(2H, m, 7.00-7.10 (2H, m
purified by ODS soclid phase extraction (washing solvent:
distilled water, eluent: methanol). Further purification by
column chromatography on silica gel (eluent: dichloromethane/
methanol = 10/1) and recrystalization (recrystalization
10 solvent: ethyl acetate/hexane = 1/3) afforded 3-(6-0-ethoxy-
carbonyl-f3-D-glucopyranosyloxy)-4-[(4-isopropoxyphenyl) -
methyl]-1l-isopropyl-5-methylpyrazole (0.084qg).
'HoNMR (CD30D) & ppm:
1.23 (3H, t, J=7.0Hz), 1.26 (6H, d, J=5.8Hz), 1.30-1.40 (6H,
15 m), 2.07 (3H, s), 3.25-3.45 (4H, m), 3.60-3.70 (2H, m), 4.12
(2H, q, J=7.0Hz), 4.21(1H, dd, J=5.4, 11.6Hz), 4.34 (1H, ad,

J=1.7, 11.6Hz), 4.35-4.45 (1H, m), 4.45-4.55 (1H, m}), 5.00-5.10

(1H, m), 6.70-6.80 (2H, m), 7.00-7.10 (2H, m)

20 Examples 2-14
The compounds listed in Table 1 were prepared from the
corresponding starting material in a similar manner to that

described in Example 1.



Exanpl e 17 20 4-[(4-1sopropoxyphenyl) net hyl]-1-isopropyl - 5-net hyl - 3- (6-0-

pr opi onyl - (3- D- gl ucopyr anosyl oxy) pyrazole To a solution of

3-((3-D gl ucopyranosyl oxy)-4-[(4-iso

propoxyphenyl ) net hyl ] - 1-i sopropyl - 5- me§’hyl pyrazol e (0.10g) 2§ MAY 2005
2,4,6-trinmethyl pyridine (1nL) was added propionyl chloride 25 (0.072g) at
0C, and the m xture was stirred for 5 hours. To the reaction m xture were
added citric acid nonohydrate (3.3g) and water, and the resulting m xture
was purified by ODS solid 99 2 6 MAY 1005 phase extraction (washing
solvent: distilled water, eluent: Qnethanol). Further purification by colum

chromat ography on silica gelH@e!u%iii:ﬂichloronethane/nethanol = 10/1)
met hyl

af forded 4-[(4-isopropoxyphenyl -1-isopropyl -5-nmethyl-3-(6-0- 5
propionyl-(3-D—gI%go 49) 1H NVR (CD30D) S ppm
1.05 (3H, t, J=7.5Hz .2 , d, J=5.9Hz), 1.30-1.40 (6H, nm), 2.07 (3H,
s), 2.27 (2H, q, J=7.5Hz), B.®5-3.45 (4H,"m, 3,60-3.70 (2H, m, 4.18 (1H,
dd, J=5.6, 11.8Hz), 4.30( Nd, 10 J=2. 2, 11.8Hz), 4.35-4.45 (1H m,
4.45-4.55(1H,n), 5.00-5.10 1H, rn), 6.70-6.80 (2H, nm, 7.00-7.10 (2H, m
Exanpl e 18 3-(6-0-Acetyl-(3-D gl ucopyranosyl oxy)-4-[(4-isopropoxy- 15
phenyl ) net hyl ] - 1-i sopropyl - 5- et hyl pyrazol e The title conpound was prepared
in a sim|Babm@anngr to that described in Exanple 17 using acetyl chloride

i nstead of —preptony—chlori-de—1H-NVR(CB30D)—Sppm
Example R R Q
2 Methyl Methoxy Methyl
3 Methyl Methylthio Trifluoromethyl
4 Ethyl Methylthio Trifluoromethyl
5 Propyl Methylthio Trifluoromethyl
6 Propyl Isopropoxy Methyl
7 Ethyl Isopropoxy Methyl
8 Ethyl Methoxy Methyl
9 Propyl Methoxy Methyl
10 Ethyl Ethoxy Methyl
11 Propyl Ethoxy Methyl
12 Ethyl Ethyl Methyl
13 Propyl Ethyl Methyl
14 Butyl Isopropoxy Methyl

Example 15
5 4-[(4-Isopropoxyphenyl)methyl]l-1-isopropyl-3-(6-0-methoxy-
carbonyl-f3-D-glucopyranosyloxy)-5-methylpyrazole
The title compound was prepared in a similar manner to
that described in Example 1 using methyl chloroformate instead
of ethyl chloroformate.
10 'H-NMR (CD30D) & ppm:

1.26 (6H, d, J=6.1Hz), 1.30-1.40 (6H, m), 2.07 (3H, s), 3,25-3.45



20 1.26 (6H, d, J=6.4Hz), 1.30-1.40 (6H, m, 1.98 (3H s), 2.08 (3H, s),
3.25-3.45 (4H, m, 3.60-3.70 (2H, m. 4.16 (1H, dd, J=5.6, 11.8Hz), 4.29
(1H, dd, J=2.0, 11.8Hz), 4.35-4.55 (2H, m, 5.00-5.10 (1H, ﬁ MAY 2005
6.70-7.80(2H, m, 7.00-7.10 (2H, m 2hgExanple 19

3-(6- 0O Butyryl -(3-D gl ucopyranosyl oxy) -4-[ (4-i sopr opoxy-

phenyl ) et hyl ]-1-isopropyl -5-nmet hyl pyrazole 100 Z6 MAY 1005 The title
conpound was prepared in a simlar manner to that described in Exanple 17
using butyryl chloride instead of propionyl chloride. HNVR (CD30D) 3 ppm

5 0.88 (3HKypt, 724 2 6 , 6 1. i
Cari rr)( apl: m~9703 g@H)sn;l? (62}( 'Fh)lH3 373 (?h‘é)s) 430221 4@1 g@g‘i Jl5nzzjd', n)

J=2.0, 1119Hz}; 4. %03% 551}(2% 00 Mk 4 179 B 7008, 89, (2H i),
700710(2H m’ 10 Exanpl'e 2

4-[ (4-1sopr gRoxy et ) ARt "rly|0]o L '1%9%10!%/4 6- *7‘@18}’!303'2646&) 7.00-7.10
pi varoyl - (3-D-gl ucopyranosyl oxy) pyrazol'e The title corrpound was prepared in

a simlar (pgnngn to 15 that described in Exanple 17 using pival oyl chloride
i nst ead of propi onyl chloride. 1HNWR (CD30D) 8 ppm 1.10 (9H, s), 1.26
(6H, d; J=6.1Hz), 1.30-1.40 (6H m, 2.06 (3H, s), 3.30-3.45 (4H m,
3.60-3.70 (2H, in), 4.16 (1H, dd, 20 J=5.8, 11.7Hz), 4.30 (1H, dd, J=2.0,
11. 7Hz) , 4.3Qp4ed26(2H M, 5.05-5.15 (1H m, 6.70-6.80(2H, m, 7.00-7.10
(2H, in)

3-(6-0-Isobutyloxycarbonyl-f-D-glucopyranosyloxy)-4-[(4-
isopropoxyphenyl)methyl]-1l-isopropyl-5-methylpyrazole
The title compound was prepared in a similar manner to

10 that described in Example 1 using isobutyl chloroformate instead

of ethyl chloroformate.

lH~NMR (CD30D) O ppm:

0.90 (6H, d, J=6.7H=z), 1.26 (6H, d, J=5.9Hz), 1.30-1.40 (6H,

m),1.80-2.00(1H, m), 2.07 (3H, s), 3.25-3.50 (4H, m), 3.60-3.70
15 (2H, m), 2.80-3.90 (24, m), 4.21 (1H, dd, J=5.2, 11.5Hz}, 4.36

(1H, 44, J=1.8, 11.5Hz), 4.35-4.45 (1H, m), 4.45-4.55 (1H, m),

5.00-5.10 (1H, m), 6.70-6.80 (2H, m), 7.00-7.10 (2H, m)

Example 17
20 4—[(4—Isopropoxyphenyl)methyl]—i-isopropyl—S»methyl—B—(6—0—
propionyl-f3-D-glucopyranosyloxy)pyrazole
To a solution of 3-(f-D-glucopyranosyloxy)-4-[(4-iso-
propoxyphenyl)methyll}-l-isopropyl-5-methylpyrazole (0.10g)
in 2,4,6-trimethylpyridine (1mL) was added propionyl chloride
25 (0.072g) at 0°C, and the mixture was stirred for 5 hours. To
the reaction mixture were added citric acid monohydrate (3.3g)

and water, and the resulting mixture was purified by ODS solid



Exanpl e 21 1- Et hoxycar bonyl - 3- (6- O et hoxycar bonyl - ( 3- D- gl ucopyr anosyl - 25
oxy)-4-[ (4-et hyl t hi ophenyl ) net hyl ] -5-net hyl pyrazole To a sol ution of

4-[ (4- et hyl t hi ophenyl ) nmethyl ]-3-((3-D

gl ucopyr anosyl oxy) - 5- et hyl -1 H pyrazol 0. 03g)i n2, 4, 6-tri 2 %5Nﬁ54@@05 101
me thy | pyridine (0. 5nm) was added ethyl chloroformate(0.021nl) and the
m xture was stirred at roomtenperature overnight. To the reaction m xture
was added 10% aqueous citric acid solution, and the resulting m xture was
extracted with ethyl acetate. The 5 organic |ayer was dried over anhydrous

magnesi umgldats, . and- 5 dhe solyent was, depoveds underareduced pigssure. The
residue was purified by preparative thin [aver chromatography on silica

gel (el uenfe i & or orethang/ etikanal 15,1841k ot Ondll “Bromatography on
1- et hoxycar bonyl - 3- (6- O et hoxycar bonyl - ( 3- D- gl ucopyr anosvl 18

-4- T4 ti i 5195 o) :0
P ot potbspil v ptiylovietele -390 s

V27 1hy ) 5 Be (AT TS S e P S R L B0 (i
o epar bd FERARD ™ T EAT B oRa i s FROPRLTES L% F) & niTar mamner to
that desclhj heg i(rtv%)&;mpléep%%: CH '

1.05 (3H, t, J=7.5Hz), 1.26 (6H, d, J=5.9Hz), 1.30-1.40 (6H,

m), 2.07 (3H, s), 2.27 (2H, g, J=7.5Hz), 3.25-3.45 (4H, m),

3,60-3.70 (2H, m), 4.18 (1H, 44, J=5.6, 11.8Hz), 4.30 (1H, 44,

10 J=2.2, 11.8Hz), 4.35-4.45 (1H, m), 4.45-4.55 (1H, m), 5.00-5.10

(1H, m), 6.70-6.80 (2H, m), 7.00-7.10 (2H, m)

Example 18
3-(6-0-Acetyl-f-D-glucopyranosyloxy)-4-[ (4-isopropoxy-

15 phenyl)methyl]-1-isopropyl-5-methylpyrazole

The title compound was prepared in a similar manner to

that described in Example 17 using acetyl chloride instead cof
propionyl chloride.
14 NMR (CD30D) & ppm:

20 1.26 (6H, d, J=6.4Hz), 1.30-1.40 (6H, m), 1.98 (3H, s), 2.08
(3H, s), 3.25-3.45 (4H, m), 3.60-3.70 (2H, m), 4.16 (1H, d4,
J=5.6, 11.8Hz), 4.29 (1H, dd, J=2.0, 11.8Hz), 4.35-4.55 (2H,

m), 5.00-5.10 (1H, m), 6.70-7.80(2H, m), 7.00-7.10 (2H, m)

25 Example 19
3-(6-0-Butyryl-p-D-glucopyranosyloxy)-4-[(4-isopropoxy-

phenyl)methyl]-1-isopropyl-5-methylpyrazole



HO OHY R200O0 ,NN R25 MY 2005 102 [Table 2] Example RR2 Q 22
Et hoxycar bonyl |sopropoxy Methyl 23 Ethoxycarbonyl Propyl Methyl 24
Et hoxycar bonyl 1sobutyl Methyl 25 Ethoxycarbonyl Propoxy Nb#?yh @ﬁb
Et hoxycar bonyl Ethoxy Methyl 27 Et hoxygar bonyl Trifl uoromet %@ I
Et hoxycar bonyl tert-Butyl Methyl 29 Ethoxycarbonyl Butoxy Mt hyl

Et hoxycar bonyl Methylthio Methyl 31 Ethoxycarbonyl Methylthio Ethyl
Et hoxycar bonyl 1sopropyl Methyl 33 Ethoxycarbonyl Methylthio
Trifluoronethyl 34 Ethoxycarbonyl Hydrogen Trifluoronethyl 35

Et hoxycar bonyl  Methexy 1T degHﬂHﬁ%ﬁw

37 Et hoxycar bonyl Fwdrogen Met hyl Ethoxycarbonyl Met hyl Met hyl
Et hoxycar heny! qEtRy pMat iy e 40 F h@xxg%awﬂyf\ﬁ Ryl oBriidd Yaseamkhyt

10

15

20

25

ropionyl chloride.

g

H-NMR (CD30D) 6 ppm:

0.88 (3H, t, J=7.4Hz), 1.26 (6H, d, J=6.0Hz), 1.30-1.40 (6H,
m), 1.50-1.65(2H, m), 2.07 (3H, s), 2.15-2.30 (2H, m), 3,25-3.50
(4H, m), 3.60-3.70 (2H, m), 4.17 (1H, dd, J=5.7, 11.9Hz), 4.31
(1H, dd, J=2.0, 11.9Hz), 4.30-4.55 (2H, m), 5.00-5.10 (1H, m),

6.70-6.80 (2H, m), 7.00-7.10 (2H, m)

Example 20
4-{(4-Isopropoxyphenyl)methyl]-1-isopropyl-5-methyl-3-(6-0-
pivaroyl-f-D-glucopyranosyloxy)pyrazole

The title compound was prepared in a similar manner to
that described in Example 17 using pivaloyl chloride instead
of propionyl chloride.
'H-NMR (CD30D) 0 ppm:
1.10 (9H, s), 1.26 (6H, 4, J=6.1Hz), 1.30-1.40 (6H, m), 2.06
(3H, s), 3.30-3.45 (4H, m), 3.60-3.70 (2H, m), 4.16 (1H, 44,
J=5.8, 11.7Hz), 4.30 (1H, dd, J=2.0, 11.7Hz), 4.30-4.55 (2H,

m), 5.05-5.15 (1H, m), 6.70-6.80(2H, m), 7.00-7.10 (2H, m)

Example 21
1-Ethoxycarbonyl-3-(6-0-ethoxycarbonyl-f-D-glucopyranosyl-
oxy)-4-[(4-ethylthiophenyl)methyl]-5-methylpyrazole

To a solution of 4-[(4-ethylthiophenyl)methyl]-3-(f3-D-

glucopyranosyloxy)-5-methyl-1H-pyrazole (0.03g)in2,4,6-tri-

32

re%@r%ﬁhgﬁygagPHQYErMEEHQé¥ %%thyl

28



41 Et hoxycarbonyl Ethyl Trifl-uoronmethyl 42 Ethoxycarbonyl I|sopropyl
Trifluoronethyl) 43 Ethoxycarbonyl Chlorine Trifluoronethyl) Exanple 44

3- (6- O Et hoxycar bonyl - (3- D- gl ucopyr anosyl oxy) - 1- (et hoxy- 5

car bonyl oxynet hyl ) - 4-[ (4- et hyl t hi opheqyj ) met hyl ] - 5- et hyl - ZpEyWLYzZﬂP% To a
solution of 3-((3-D glucopyranosyl oxy)-5-nethyl -4-

[ (4-met hyl t hi ophenyl ) net hyl ]-1H pyrazole (0.11g) in water 103 2 6 MAY 2005
(0.5nm) and ethanol (O 1nL) was added fornmal dehyde (370 aqueous sol ution,
0.068nL), and the m xture was stirred at 40C for 3 days. To the reaction
mxture WeEenaaded SLIANY df el yLAR Alka BRAYHIQUS FRGNERIWT SW ke . and the

resulting insoluble 5 material " was renoved by filtration. The sol vent of the

filtrate V. resi.d SS ed in
D a bt i G RETREL LD S%%é*%% Qéﬁlf%%%ﬁ“#%?ét%(o RN
the sol ut 810, - A0 156 nfTl oS, MBS 3l 166 2 e 208 Lenpekal i ght. To

lU&%QNﬁ%ﬂ
the reaction mxture were a de C|tr|c aC| nonohydrate (4 and water,
and the r%%%ﬁ&hgges%hﬁh% QnM@§uR¥w 'é%k$§b5£$w§9wé¥%YE SF EEaCUhRQ

SO still

(washi ng sol vent: 10/6aqueous citric acid ution wat er
el uent; ”%E@%%Qk)la?%&IQQE &%ﬁéé'&&ﬁf‘%ﬁ ?EIQQEPHE ¢REQURL 0gf ApPY o $ilica

gel (eluent: dichlofonethane/ nethanol af for ded

3-(6- O et hoxycanRemy w3 PetlUeoPYhaReS¥hauced pressure. The residue
oxy) - 1- (et hoxycar bonyl oxymet hyl) - 4-[ (4- net hyl 't hi ophenyl’) -

et hyl ] - Syt byl pyt 8dalept8pA8384) ve itk NVRACERRID orfa YR aphy on silica
gel (eluent: dichloromethane/ methanol = 10/1) to give
l-ethoxycarbonyl-3-(6-0O-ethoxycarbonyl-f-D-glucopyranosyl-
10 oxy)-4-[(4-ethylthiophenyl)methyl]-5-methylpyrazole
(0.023g).
1H—NMR (CD30D) O ppm:
1.15-1.30 (6H, m), 1.39 (3H, t, J=7.1Hz), 2.37 (3H, s), 2.87
(2H, g, J=7.3Hz), 3.35-3.50 (3H, m), 3.60-3.80 (3H, m), 4.12
15 (2H, g, J=7.1Hz), 4.29 (1H, 44, J3=5.3, 11.9Hz), 4.35-4.50 (3H,

m), 5.50-5.60 (1H, m), 7.10-7.25 (4H, m)

Examples 22-43
The compounds listed in Table 2 were prepared from the
20 corresponding starting material in a similar manner to that

described in Example 21.



1.23 (3H, t, J=7.1Hz), 1.26 (3H, t, J=7.1Hz), 2.18 (3H, s), 2.42 20 (3H,
s), 3.30-3.45 (3H m, 3.50-3.60 (1H, m, 3.63 (1H d, J=16. OH) , 3.70
(1H, d, J=16. OHz) , 4.13 (2H, q, J=7. I|Hz) , 4.18 (2H, q, égé Yllg_@%q 4. 28
(1H,dd, J=4.8, 11.7Hz), 4.39 (1H, dd, 72.0, 11.7Hz), 5.25- é

5 80-5 95 (2H n). 7.10-7.20 (4H, m) 25°Exanple 45

1- Acetyl-4-[(4-ethylthiophenyl)nmethyl]-3-((3-D-gluco 104 2 6 MAY 2005

pyr anosyl oxy) - 5- net hyl pyrazol e To a sol ution of

4-[ (4-et hyl t hi ophenyl)nethyl]-3-((3-D

o] ucopyranogly Oi(é/) ﬁ met hyl -1 H pyrazole (0.41g) in tetra- hydrofuran (10nl)
were added acet1c¢ acid (0.11nl) and acetic 5 anhydride (0.18nm), and the

m xture was_stirred at room tenperature oveeni ght. The reaction m xtlure was
concent r at pG*2lRAEr reducedRpr essure, and dfethyl ether was ddded to |t he
residue. The yesulitin LRl tated crys L?Jr ¥\5§ col ecte iltratjion to
gi ve 1-acetyl -i- [(4- |E %‘u%&m%ﬁﬁpm et T’K[% - 3P v- dqé%ngl
gl ucopyranosyl:m(y) SEmEzbbtylc[a)trb@znzlle (0. Sagz)opyJLH- NIVR (CDB(B@tHprpm 1.24
(3H, t, J=F dru 43 1 (2H; %gBJ—/ 3Hz),
3.30-3.50 (4H,° 3EEHS E‘Y?@I)(b?ﬂy%n 3. %%O%U% (1H 55 (1H ),
7-10'7-30 4H25ﬁ 15 E%%%&&H%fﬁ%qyl Propoxy Methyl
1- Acet y| - / 6-0O-et hoxvecarbonyvl gl HCOPY- :\nneyl ox I) 4
[ (4-ethyl t hi op?fenyl ) Eéhbycly]cﬁbrw@tiyl pyr aziotleoxy Methyl

27 Ethoxycarbonyl | Trifluoromethyl Methyl

28 Ethoxycarbonyl tert-Butyl Methyl

29 Ethoxycarbonyl Butoxy Methyl

30 Ethoxycarbonyl Methylthio Methyl

31 Ethoxycarbonyl Methylthio Ethyl

32 Ethoxycarbonyl Isopropyl Methyl

33 Ethoxycarbonyl Methylthio Trifluoromethyl

34 Ethoxycarbonyl Hydrogen Trifluoromethyl

35 Ethoxycarbonyl Methoxy Trifluoromethyl

36 Ethoxycarbonyl Methoxy Methyl

37 Ethoxycarbonyl Hydrogen Methyl

38 Ethoxycarbonyl Methyl Methyl

39 Ethoxycarbonyl Ethyl Methyl

40 Ethoxycarbonyl Methyl Trifluoromethyl

41 Ethoxycarbonyl Ethyl Trifluoromethyl

42 Ethoxycarbonyl Isopropyl Trifluoromethyl

43 Ethoxycarbonyl Chlorine Trifluoromethyl

Example 44
- (6-0-Ethoxycarbonyl-f3-D-glucopyranosyloxy)-1-(ethoxy-
5 carbonyloxymethyl)-4-[(4-methylthiophenyl)methyl]-5-methyl-
pyrazole
To a solution of 3-(f-D-glucopyranosyloxy)-5-methyl-4-

[(4-methylthiophenyl)methyl]-1H-pyrazole (0.l1lg) in water



To a solution of 1-acetyl-4-[(4-ethylthiophenyl) 20

nmet hyl ] - 3- (3-D- gl ucopyr anosyl oxy) - 5- net hyl pyrazole (0.03g) in
2,4,6-trinethyl pyridine (0.5m) was added ethyl chl oro- fornggﬁmggm%12nL),
and the m xture was stirred at room teggperature overnight. eaction
m xture was added 10% aqueous citric acid solution (5nL) , and the
resulting mxture 25 was stirred at roomtenperature overnight. The
resulting precipitatse were collected by filtration and washed with 10%
aqueous citric acid solution and water to give 1l-acetyl-3-(6-0 105 2 E MAY

2005 et hoxyaan Bonyh R 1eeRY FanOsyd eﬁﬁka%l(rﬁlafé ddi@73 agueous
phenyl ) net hyl) - nethylpyrazole (0.020g). 1H- NWR ( ) b ppm ~1.20 (3H, t,

J=7.2Hz H, 4 1 2H,
3= 4%&% él%% %% o 6%n%y H%%fo%hé 8£§F%£§)%%3 §é§85 f%tF %%ﬁ ( q
géH Jd6 33%@ ?%@)@hliré%mﬂ,mﬁﬁ%@%m éd@@di‘té@rél@%r&urém a?IYd(lH,

7.10-7. 30 50 4Bars HA AL dfifate, and the resulting insoluble
3- (6- C)Ethoxycarbonyl (3- D gl ucopyr anosyl oxy) - 4-[ (4-i so-

propoxyphenyl}netiny § vemmidhyby HtRvzazehe Toena ahitohs @he riltrate
1- (benzyl oxycar bonyl ) - 3-(6- O et hoxy- 15

car bonyl - ca%stgﬁn%@eyﬁmwéa%eéﬁ&eésb%epr opox ehemle) walediWdd 1vea
-5-net hyl pyrazole (0.17g) in tetrahydrofuran (4nL) was added 10%

pal | adi umsganban ghawdele + At ¢ 83 At UInE. Was gShiyhl @61 owadermRydr ogen
at nosphere at roomtenperature for 3 hours. The
(0.099g) was added to the solution, and the mixture was stirred
at room temperature overnight. To the reaction mixture were
10 added citric acid monohydrate (4g) and water, and the resulting
mixture was purified by ODS solid phase extraction (washing
solvent: 10% aqueous citric acid solution, distilled water,
eluent: methanol). Further purification by column
chromatographyonsilicagel (eluent: dichloromethane/ methanol
15 = 15/1) afforded 3-(6-0O-ethoxycarbonyl-B-D-glucopyranosyl-
oxy)-1-(ethoxycarbonyloxymethyl)-4-[(4-methylthiophenyl)-
methyl]-5-methylpyrazole (0.058g).
o NMR (CD30D) O ppm:
1.23 (3H, t, J=7.1Hz), 1.26 (34, t, J=7.1Hz), 2.18 (3H, s), 2.42
20 (2H, s), 3.30-3.45 (3H, m), 3.50-3.60 (1H, m), 3.63 (1H, d,
J=16.0Hz), 3.70 (1H, 4, J=16.0Hz), 4.13 (2H, g, J=7.1Hz), 4.18
(2H, g, J=7.1Hz), 4.28 (1H,dd, J=4.8, 11.7Hz), 4.39 (1H, d4,

J=2.0, 11.7Hz), 5.25-5.35 (1H, m}, 5.80-5.95 (2H, m), 7.10-7.20

(4H, m)

Example 45

1-Acetyl-4-[(4-ethylthiophenyl)methyl]-3-(f-D-gluco-



resulting insoluble material was renoved by filtration, and the 20 sol vent
of the filtrate. was renoved under reduced pressure. The residue was
purified by colum chromatography on silica gel (eluent: ;

di chl or onet hane/ net hanol = 10/1) to gijyg 3-(6-0- 26 MAY 200

et hoxycar bonyl - (3- D- gl ucopyr anosyl oxy) - 4-[ (4-i sopr opoxy-

phenyl ) net hyl ] -5-net hyl - 1H pyrazole (0.1Qg). 25 1H NVWVR (CD30D) 8 ppm 1.23
(3H, t, J=7.1Hz), 1.26 (6H, d, J=6.0Hz), 2.04 (3H, s), 3.30-3.55 (4H m ,
3.61 (1H, d, J=15. 9Hz) , 3.67 (1H, d, J=15. 9Hz) , 2 6 MAY 2005 106 4.12
(2H, q, 1 1e1l. 7Hz), 4.38 (1H, dd, J=2.0,

11. 7Hz) %%;4%$% %0 5?%& § H?tHQlB}réﬁglle M, 6.70-6.80 (2H m), 7.00-7.15
(2H, m 5 Exa B _

4-1 (4- Isoprong()%L/pheérglS ]umt%n Io]ff (é4 thtyhg%yl(?éjrhgnﬁﬁl)m€§h§“ 3-(p-D

gl ucopyr anosyl0¥yd.s éﬁat wh_%gﬁf@wh@ Fiectihlee (BomRaynd: s diepared in a

simlar nner describ in Exa e 47 u5|n

1 (benzyl é’f@f PQWKI& L dded t
[ (4- |sopfq%oxyp enyl né?h%oYere % Oenﬁ?ﬂ%XVEé?%onyl

gl ucopyr hpy o] [ (o]
oxyca?boﬁgﬂ?%%P%%éO?gpﬁgﬁ¥carggﬁykﬁf @%%Sgggogf%a%ggg%ébyff reon

4- (4- 'SOPérQLP%é(PBEQYAOé@ﬂMM SRt ?)é%@%%%?xtu%&%@c@ﬁ@%‘%@ka%erapm 15
1.26 (6H, d, J=5.9Hz), 2.04”(3H, s), 3.30-3 , (1H
J=15. 9Ft)un§@§%eﬁ%@ed ré%é@&@kgﬁddge%% :ﬂihéﬂwaéa@%ed@éﬁhQQE51due

J=5.2,11.7Hz), 4.39(1H,dd, J=1.8, 11.71 4.45-4.55 (1H, m, 5.05-5.15

(1H ”) ‘ﬁﬁgg'e@;tﬁi()cz(r?d"pr&apltﬁﬁ%‘eﬁ éﬁy&‘gﬁt was collected by filtration

(0. ll%%) and acetic

to give l-acetyl-4-[(4-ethylthiophenyl)methyl]1-3-(f-D-

10 glucopyranosyloxy)-5-methylpyrazole (0.36g}.
lH-NMR (CD30D) O ppm:

1.24 (3H, t, J=7.3Hz), 2.43 (3H, s), 2.54 (3H, s), 2.89 (2H,
g, J=7.3Hz), 3.30-3.50 (4H, m), 3.60-3.75 (3H, m), 3.80-3.90
(1H, m), 5.45-5.55 (1H, m), 7.10-7.30 (4H, m)

15
Example 46
1-Acetyl-3-(6-O-ethoxycarbonyl-f3-D-glucopyrancsyloxy)-4-
{(4-ethylthiophenyl)methyl]-5-methylpyrazole

To a solution of l-acetyl-4-[(4-ethylthiophenyl)-

20 methyl]-3-{p3-D-glucopyranosyloxy)-5-methylpyrazole (0.03g}
in 2,4,6-trimethylpyridine (0.5mL) was added ethyl chloro-
formate (0.012mL), and the mixture was stirred at room
temperature overnight. To the reaction mixture was added 10%
aqueous citric acid solution (5mL), and the resulting mixture

25 was stirred at room temperature overnight. The resulting
precipitatse were collected by filtration and washed with 10%

agueous citric acid solution and water to give l-acetyl-3-(6-0-



m 20 Test Exanple 1 Assay for inhibitory effect on human SG.T2 activity 1)
Construction of the plasm d vector expressing human SA.T2 Preparation of
the cDNA library for PCR anplification was 25 performed by reverse
transcription of a total RNA deprived jfgsom human ki dney (Oril¥Aefilb t h
oligo dT as the priner, using SUPERSCRIPT Preanplification System

(G bco-BRL: LIFE 10 1 2 6 MAY 2005 TECHNOLOJ ES). The DNA fragnment coding
for human SGAT2 was anplified by the PCR reaction, in which the human

ki dney cDNA |ibrary described above was used as the tenplate and the

fol | ow nget%%gea%%@qt_igd%s99%9%%y§%qog§&% )pmgﬁqqt.%%@aﬁqq)uence nunber 5

1 and 2 respectively, "were uSed as"the priners. e anpli'fied DNA fragnent

was | i gat gdehpt9mrERyBliUBL Ml Myl edhe (®.¥80Qr. for cloning, according
to standa?d ngthod o? t he kit.%%EgggEscherichiabgoli HB101was transfor nmed
accordinglﬁQNH§thDg§byog pARd then selection of the transformants was
performed on the 107LB agar nedi um contai ning 50 g/ nL of kananycin. After

plasm d BNAgwesy ext rachesiyand purd {sed  r oot ha-qne, of; t(her t g?nsj.@,rsnant s,
anpl i fying of the DNA fragnent coding for human SG.T2 was performed by the

PCR reactien, Lkn whigh thg fol low nguol iap sgwueleetides D7 147 and GHL5R,
presented as sequence nunber 3 and 15 4 respectively, were used as the

primers. The agpliiieg- DNs friagmpnt 3was digesgedywi 4 hgiespt rd cfd qnuenzymes,
Xho | and Hind 111, and then purified with Wzard Purification System

(Promega) a, Jhis.ug)fiedPNA 11 agmenh) wes dngent edaatgialo, tihe 7uz) ,
correspondi ng
4.42 (1H, 44, J=2.0, 11.7Hz), 5.40-5.55 (1H, m), 7.10-7.30 (481,
m)
10
Example 47
3-(6-0-Ethoxycarbonyl-f3-D-glucopyranosyloxy)-4-[(4-iso-
propoxyphenyl)methyl]-5-methyl-1H-pyrazole
To a solution of 1-(benzyloxycarbonyl)-3-(6-0O-ethoxy-
15 carbonyl-f-D-glucopyranosyloxy)-4-[(4-isopropoxyphenyl) -
methyl] -5-methylpyrazole (0.17g) in tetrahydrofuran (4mL) was
added 10% palladium-carbon powder, and the mixture was stirred
under hydrogen atmosphere at room temperature for 3 hours. The
resulting insoluble material was removed by filtration, and the
20 solvent of thefiltrate was removed undexr reduced pressure. The
residue was purified by column chromatography on silica gel
(eluent: dichloromethane/methanol = 10/1) to give 3-(6-0-
ethoxycarbonyl-f-D-glucopyranosyloxy)-4-{(4-isopropoxy-
phenyl)methyl]-5-methyl-1H-pyrazole (0.10g}.
25 TH-NMR (CD30D) & ppm:
1.23 (3H, t, J=7.1Hz), 1.26 (6H, 4, J=6.0Hz), 2.04 (3H, s),

3.30-3.55(4H, m), 3.61 (1H,d, J=15.9Hz), 3.67 (1H, d, J=15.9Hz),



restriction sites of pcDNA3.1 (-) Myc/His - B (Invitrogen), a 20 vector for
expressing of fusion protein. The Escherichia coli HB101 SH&{aﬁigorned
n S

accordi ng
per f or med

to usual method and then selection of the transf
on the LB agar nedium contajgg ng 100 ug/nL of anpicillin.

plasm d DNA was extracted and purified fromthis transformant , the

sequence 25 of the DNA fragnent

vector pcDNA3.1 (-) Myc/H s - B was anal yzed. This clone had a singl

substitution (ATC which codes for the 108 2 6 MAY 2005

substi tut gd 1@%%?)%/9%437&@@&)/\& th therhuran, SELB2 nepoited bys¥ellss,
, (0]

(Am J. Physiol.

| . 263, pp. 459-465 (1992)). Sequentially, a cl

After
base

inserted at the nulti-cloning sites of the

e base

i sol euci ne-433 was

et al
one in

whi ch val igee i35 2 substi taied forad spleucime- 433 was obf aigmecy This, plasmd 5
vect or expressing human SG.T2 in which the peptide presented as sequence

nunber 5 %s7%u%ﬁq“ﬁq;ﬁnengarmmgﬁ_ﬁfmmimgL ghyani ne residue was designated
A

KL29. Sequence Nunmber 1

GGAGGAGCACACAGAGGEC ~ 10 Sequence Nunber 2

GCCATAGAAGCCCCAGAGGA  Sequence Number 3 AACCTCGAGATGGAGGAGCACACAGAGEC
Sequence Nunmber 4 AACAAGCTTGGCATAGAAGCCCCAGAGGA Sequence Nunber 5
KLGPEQKLI SEERINSAVIHHHHHH 15 2) Preparation of the cells expressing
transiently human SG.T2 KL29, the plasm d codi ng human SA.T2, was

transfectqdﬂijisggg%b%gygﬂé%%ﬁyﬂggg

LLs _BANS RERAR3) c Dyb SleCiggporati on

El ectroporation was pérforned with NE PULSER Il (Bi o-Rad Laboratories)

under the

LRGP0 0 51296 K\ - A Wi, 1 2 py k@120 cells of COS-7 cell

ug of KL29 in 500 uL of OPT!-MEM I

10

15

20

25

The title compound was prepared in a similar manner to
that described in Example 47 using 1-(benzyloxycarbonyl)-4-
[ (4-isopropoxyphenyl)methyl]-3-(6-0-methoxycarbonyl-f3-D-
glucopyranosyloxy)-5-methylpyrazole instead of 1-(benzyl-
oxycarbonyl)-3-(6-0-ethoxycarbonyl-f-D-glucopyranosyloxy) -
4-[(4-isopropoxyphenyl)methyl]-5-methylpyrazole.

Ly NMR (CD30D) O ppm:

1.26 (6H, d, J=5.9Hz), 2.04 (3H, s), 3.30-3.55 (4H, m), 3.61
(1H, 4, J=15.9Hz), 3.67 (1H, 4, J=15.9Hz), 3.72 (3H, s}, 4.28
(1H, dd, J=5.2, 11.7Hz), 4.39 (1H, dd, J=1.8, 11.7Hz), 4.45-4.55
(1H, m), 5.05-5.15 (1H, m), 6.70-6.80 (2H, m), 7.00-7.15 (2H,

m )

Test Example 1

Assay for inhibitory effect on human SGLT2 activity

1) Construction of the plasmid vector expressing human SGLT2
Preparation of the cDNA library for PCR amplification was

performed by reverse transcription of a total RNA deprived from

human kidney (Ori gene) with oligo dT as the primer, using

SUPERSCRIPT Preamplification System (Gibco-BRL: LIFE

and 20



medi um (G bco-BRL: LIFE TECHNOLOG ES) in the 0. 4 cmtype cuvette. After
the gene transfer, the cells were harvested by centrifugation and
resuspended with OPTI-MEM | nmedium (I nmi/cuvette). To each V\gré i Usagwel S
plate, 125 uL of this 25 cell suspensimy was added. After ov ‘ﬂ”%g ulture
at 37 Cunder 5 %CQO2. 125 uL of DMEM nedi um which is containing 10 % of
fetal bovine serum (Sanko Jyunyaku), 100 units/nm sodiumpenicillin 109 26
MAY 2005 G G bco-BRL: LI FETECHNOLOG ES), 100g/ nLstreptomnmyc in sulf ate

(G bco-BRL: LIFE TECHNOLOQ ES) was added to each well. These cells were
cul tured wrtHNoOLbgImEXt. daycabpdat ieaghbey wedendsedr hamanhhecmeraswaenent of
the inhibitory activity against the uptake 5 of nethyl-a-D gl ucopyranoside.
3) Measur efpnt fakdt B¢ tnbi bCRorgz@cidyj tiyh agdichsthehBunghakedn@$ cDNA

met hyl - a. - D- gl ucopyr anosi de After a test conpounds was dissolved in

di met hyl sulibexirgeaie sl anel dbbutet swidda e nepi aleel oid fea tha o Towhirhuf f er
containing 140 nM sodium chloride, 2 nM potassiumchloride, 1 mM cal cium

chl ori de, oligl megnest uae €l rirdena® Mdret pyksanbegldicoeqpghanasintasr 10 nM
2-[4- (2- hydroxyet hyl)-1-pi perazinyl]ethane sulfonic acid and 5mM
t ri s( hydr axynet hytd ame comeé hane)sreacted a sdicthdept i wass USEeke asngleisfiesanpl e
for measurenent of the inhibitory activity. After renoval of the nedi um of
t he COS- 7pmel f sagexpt essd Ng darta@si enbd | pCAHUBIEM ISEI 12,1 trogeach weldcti20 L of
the pretreatnent buffer (a pH 7.4 buffer containing 140 nM choline
chl ori de, f2rnidlpatiagsi woacchidmge,oc ktaddealdimemhedd arfi dgye kinM 20heagnesi um
chloride, 10 nmM 2-[4-(2-hydroxyethyl)-1- piperazinyl] ethane sulfonic acid
and 5 MM Esrsehydihoryrel hyBLO1 was transformed according to usual method
and then selection of the transformants was performed on the
10 LB agar medium containing 50 ng/mL of kanamycin. After plasmid
DNA was extracted and purified from the one of the transformants,
amplifying of the DNA fragment coding foxr human SGLT2 was
performed by the PCR reaction, in which the following oligo
nucleotides 0714F and 0715R, presented as sequence number 3 and
15 4 respectively, were used as the primers. The amplified DNA
fragment was digested with restriction enzymes, Xho I and Hind
ITI, andthenpurifiedwithWizardPurificationSystem (Promega).
Thispurified DNA fragment was insertedat into the corresponding
restriction sites of pcDNA3.1 (-) Myc/His - B (Invitrogen), a
20 vector for expressing of fusion protein. The EFscherichia coli
HB101l was transformed according to usual method and then
selection of the transformant was performed on the LB agar medium
containing 100 wg/mL of ampicillin. After plasmid DNA was
extracted and purified fromthis transformant, the base sequence
25 of the DNA fragment inserted at the multi-cloning sites of the

vector pcDNA3.l1 (-) Myc/His - B was analyzed. This clone had

a single base substitution (ATC which codes for the



am nonet hane) was added, and the cells were incubated at 37C for 10

m nutes. After the pretreatnent buffer was renoved, 200 L of the sane
buffer was added again, and the cells were incubated 25 at 372 q,“{yom %10

m nutes. The buffer f or measurenent wagg prepared by adding (ﬁf g met hyl
-a- D (U 14C) gl ucopyr anosi de( Amer sham Pharmaci a Biotech) to 525 L of the
prepared test sanple. For 110 2 5 MAY 2005 the control, the buffer for
measur enent w t hout test conpound was prepared. For estinate of the basal
upt ake in the absence of test conpound and sodium the buffer for

measur ements Qe i e basah,deptaker i ot €l tg}p'@;tT@')n§or%69r@3‘| wihal ikhe Ghheki de in
place 5 of sodiumchloride, was prepared simlarly. After the pretreatnent

buffer wa he ceaeh; pufdgr for ur efpgnt agdded to
each wel | %d@?%%osﬂt%edr—ﬁ ﬁtceubgt gg aat<f3 gfgrhyé@%gur s%ﬁAf twg? t g buf f er

for measureenis wem ¢ enpyed sed0.d ah i he, waRhiong bubfien (A pHJ. & buf fer

cont ai ni ng 0 10 choline chloride, 2 mM potassium chloride, 1 nmM cal ci um

chl ori de, Sﬁlb@\é 'Mcﬂ&Ié%néﬂMﬂV‘w@é hyth £ 2114 @ uq@usogfm(ﬁe 10 M
2-[4-(2- hydroxyet hyl)-1-pi perazinyl I ethane sulfonic acid an

tri s(hydr QuuRi;hy3am Nomed hﬁﬁ%)nV\@%L@dQ%dwhgcﬁagﬂeV‘ﬁH)tﬁﬁg bP’é‘?Qh@&&' y

renoved. After two additional 15 washing, the cells were solubilized by

addi tion Qfs Zaqulenefe BuAbeiDb/ls $0dieum HViH OX08 dx@ 1886 AmBLL. aPbhehet he
cell lysates were transferred to the PicoPlate (Packard) and 150 L of

M croSci ntr-AQ Rackas die yagn adsleckt oo eachwel I, the radioactivity was
nmeasured with mcroplate scintillation counter TopCount 20 (Packard) . The

di fference in uptake was obtained as 100 % val ue by subtracting the
radi oactivity in the basal uptake fromthat
Sequence Number 1 ATGGAGGAGCACACAGAGGC
10 Sequence Number 2 GGCATAGAAGCCCCAGAGGA
Sequence Number 3 AACCTCGAGATGGAGGAGCACACAGAGGC
Sequence Number 4 AACAAGCTTGGCATAGAAGCCCCAGAGGA

Sequence Number 5 KLGPEQKLISEEDLNSAVDHHHHHH

15 2) Preparation of the cells expressing transiently human SGLT2
KL29, the plasmid coding human SGLT2, was transfected into

C0S-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 pF, 2 x 106

20 cells of COS-7 cell and 20 pg of KL29 in 500 puL of OPTI-MEM I
medium (Gibco-BRL: LIFE TECHNOLOGIES) inthe 0.4 cmtype cuvette.
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 pL of this

25 cell suspension was added. After overnight culture at 37 °C under
5 % COp, 125 pL of DMEM medium which is containing 10 % of fetal

bovine serum (Sanko Jyunyaku), 100 units/mL sodium penicillin



in control and then the concentrations at which 50 0 of uptake were
i nhibited (1CSp) were cal culated fromthe concentration-inhibition curve by
| east square nethod. The 25 results are shown in the follow_ng Table 3.
[Table 3] 11 2 6 MAY 2005 F Test conpoid | C50 val ue (nM) REbetnd Exanpl e
37 181 Reference Exanple 38 441 Reference Exanple 39 346 Reference
Exanpl e 40 702 Reference Exanple 41 185 Reference Exanple 45 84 Reference
Exanpl e 46 509 Reference Exanple 47 441 Reference Exanple 48 679
Ref erence Exanple 50 415 Reference Exanple 51 383 Reference Exanple 54 835
Ref er ence cExainpt & BR1 280 r ERefaneiaes Bxxapl eo p§ /h8Q t fefemencer Exanpte 60 634
Ref erence Exanple 72 369 WAY-123783 >100000 Test Exanple 2 Assay for oral
absor babi [(Gtiypch)- HRiepaat oBcaNOLbe I88Nphes dddedreas eehene10f theeskug 5
concentration after intravenous injection to the tail vein

cells were cultured until the next day and then they were used

for themeasurement of the inhibitoryactivityagainst theuptake

5 of methyl-o-D-glucopyranoside.

3) Measurement of the inhibitory activity against the uptake
of methyl-o-D-glucopyranoside
After a test compounds was dissolved in dimethyl sulfoxide
10 and diluted with the uptake buffer (a pH 7.4 buffer containing
140 mM sodium chloride, 2 mM potassium chloride, 1 mM calcium
chloride, 1 mM magnesium chloride, 5 mMmethyl-a-D-gluco-
pyranoside, 10 mM 2-[4-(2-hydroxyethyl)-1-piperazinyllethane
sulfonic acidand 5mM tris(hydroxymethyl)aminomethane), each
15 diluent was used as test sample for measurement of the inhibitory
activity. After removal of the medium of the CO0OS-7 cells
expressing transiently human SCLT2, to each well 200 uL of the
pretreatment buffer (a pH 7.4 buffer containing 140 mM choline
chloride, 2 mM potassium chloride, 1 mM calcium chloride, 1 mM
20  magnesium chloride, 10 mM 2-[4-(2-hydroxyethyl)-1-
piperazinyllethane sulfonic acid and 5 mM tris{hydroxymethyl)-
aminomethane) was added, and the cells were incubated at 37°C
for 10 minutes. After the pretreatment buffer was removed, 200
uL of the same buffer was added again, and the cells were incubated
25  at 37 °Cfor 10minutes. The buffer for measurement was prepared
by adding of 7 pL of methyl-a-D-(U-14C)glucopyranoside(Amersham

Pharmacia Biotech) to 525 pul of the prepared test sample. For



As experinmental animal, overnight fasted SD rats (CLEA JAPAN, INC., nmale, 5
weeks of age, 140-170g) were used. Sixty ng of a test conpound was

di ssolved by adding of 1. 8 nmL of ethanol, 7.2 niL of pol yetzmymﬁnmpl ycol
400 and 9 nL of saline, and then 112 211® MAY 2005 3.3 nmg/ mL sol ut1on was
prepared. The body weights of rats were neasured and the solution of the
test conpound was intravenously injected to the tail vein of unanesthetized
rats at the dose of 3 nL/kg (10 ng/kg). The intravenous injection to the
tail 5 was perforned with 26 Ginjection needle and 1 nL syringe. The
sanpl i ng ttheesohatotol teeti it exf fhlroodawerem2ntSyifiBou20teS80,congduaad 120
m nutes after the intravenous injection to the tail. The bl ood was
centrifugethsapdepbeepl asmear was iuseac a$ the syl eptfadre reasie ettsdncef t he
drug concentration in plasma. 10 2) Preparation of the sanples for

measur eneptt 0k st heomisaign d Gorc entinain, onhafieff er dgoradaenstmahicont Ahe
experinental aninmal, overnight fasted SD rats (CLEA JAPAN, INC. , nale, 5
weeks of agealldpiikeg)wmwetle wsedeids tlest mMlIBhodhpeutdlwasds uspended or

di ssolved in 0.5 % sodi um car boxynet hyl cel | ul ose solution at the

concend r abifor odfi utimgho r idk , aetaisv @ rfegrame Wsemilemigenoas$ teuspeasi on was not
obtained in this condition, the test conpound was dissolved in ethanol at
t he concenptreatdeen meht100fpgtnia o6f ra@asdvae, f1r niLand thene26n SuspeNsirer was
obtai ned by adding this solution to 99 tinmes volunes of 0.5%odi um

car boxyneteglscelengngs gasokdtiednto Abeeh wehe, bddy asel lghtveeod imatad avede
nmeasured, the liquid containing test conpound descri bed above was orally
adni ni st ered3 AC the 2 hours. After the buffer formeasurement was removed,

200 uL of the washing buffer (a pH 7.4 buffer containing 140
10 mM choline chloride, 2 mM potassium chloride, 1 mM calcium
chloride, 1 mM magnesium chloride, 10 mMmethyl-oa-D-gluco-
pyranoside, 10 mM 2-[4-(2-hydroxyethyl)-1-piperazinyllethane
sulfonic acid and 5 mM tris(hydroxymethyl)aminomethane)was
added toeachwell and immediatelyremoved. Aftertwoadditional
15 washing, the cells were solubilized by addition of 75 uL of 0.2
mol/L sodium hydroxide to each well. After the cell lysates
were transferred to the PicoPlate (Packard) and 150 plL of
MicroScint-40 (Packard) was addedtoeachwell, theradioactivity
was measured with microplate scintillation counter TopCount
20 (Packard). The difference inuptake was obtained as 100 % value
by subtracting the radioactivity in the basal uptake from that
in control and then the concentrations at which 50 % of uptake
were inhibited (ICgsg) were calculated from the
concentration-inhibition curve by least square method. The

25 results are shown in the following Table 3.

[Table 3]



dose of 10 nmL/kg (10 ng/ kg as active fornm). The oral 25 adm nistration was
performed with gastric tube for rat and 2 .5 nlL syringe. The sanpling tines
for collection of blood were 15, 30, 60, 120 and 240 ninutg@ngﬁtﬁ t he oral
adm nistration. 1 a 2 6 MAY 2005 1 Theg bl ood was centrifug & he pl asm
was used as the sanple for nmeasurenent of the drug concentration in plasna.
3) Measurenent of drug concentration 5 Method A To 0.1 nlL of the plasm
obtained in 1) and 2) described above, an adequate anmount of an adequate

internal standard material was added according to usual mrethod and then
deprotei ni zati on wassperforpgd by addlngI@ 1V§}ugf f®{ hanol . 10 After
centr|fugat|nn the et hanol nhaqp was pva rarnd Tn drvhess under a stream
of nitrogen Thgef@§th§EW@§pgbs§glved in 300 14, 0f the npbile phase and 30
L aliquot 0 he solution _was |n|phfnd iLnto HDLF The dr g concentration in
pl asma was nea§g§@¥gggé @gggpggtggd under the gopndition as follows. To 0.1
15 nmL of theblank plasma an-adeguatelinternal standard-and vari ous
concentrati pns ng&g&ﬁ§§@Q@QEmg getive formofzfhe conpound were adequately
added accor ¢i-ng—to-—usual d—simlar—operating—descr| bed above was done
and then the stapdarchUkvwampas poepared. 20 fopum: Devel osil ODS- UG 5
(4.6 x 250 mn—Mbite-phase—aceton-tiite /10w phosphate buffer (pH 3.0)
= 22: 78 (viv) eetsrandempemgturel 50({C Flowrate: 1.0 nL/mnute

Reference Example 45 84

Reference Example 46 509

Reference Example 47 441

Reference Example 48 679

Reference Example 50 415

Reference Example 51 383

Reference Example 54 835

Reference Example 57 280

Reference Example 58 190

Reference Example 60 634

Reference Example 72 369

WAY-123783 >100000

Test Example 2
Assay for oral absorbability
1) Preparation of the samples for measurement of the drug
5 concentration after intravenous injection to the tail vein
As experimental animal, overnight fasted SD rats (CLEA
JAPAN, INC., male, 5 weeks of age, 140-170g) were used. Sixty
mg of a test compound was dissolved by adding of 1.8 mL of ethanol,

7.2 mL of polyethylene glycol 400 and 9 mL of saline, and then



25 Wavel e
of the pl

ngth for neasurenent: UV 232 nm Mthod B 2 6 MAY 2005 114 To 50 L
asma obtained in 1) and 2) described above, an adequate anpunt of

an adequate internal standard material was added according,t sual met hod
AR

and 100 |
by addi ng
phase was
di ssol ved
i nj ected
LC M5/ M5

of distilled water was addeg,», and then extractio ormed 5
of 1 nmL of diethyl ether. After centrifugation, the diethyl ether
evaporated to dryness under a stream of nitrogen. The residue was
in 200 L of the nobile phase and 10 L aliquot of the solution was
into LGMs/MS. The drug concentration in plasma was neasured by

et hesl/ A0 dnderi 3hecopdibipaaas il bows. wd999fs lo 0Fat Basbtank

pl asma an adequate internal standard and various concentrations of

correspon
usual net
standard

phase: ac
tenperatu
(Turbo Io

5

10

15

20

dkaguaehi Mea ftPlm Of u £PAR YNt MR ES tadsaial £ Yaaddad-aAGraldiyng to
hod, sim | ar operating described above was done and then the

EHﬁget\@@fte; %g@rl edi15,LC, Oel Hﬁgﬁe&m&wdgaﬁgs&( X 0 dAY¥e Mobi | e

etonitrile 0 acetic acid solution =6 v/v) 20 Col um

6€: 3401 Beg H PV @higg) O- 2y hmicput,enoMe Mejkenigat {onethpd: ESI
n Spray), positive ion detection 25 node

was performed with 26 G injection needle and 1 mL syringe. The
sampling times for collection of blood were 2, 5, 10, 20, 30,

60 and 120 minutes after the intravenous injection to the tail.

The blood was centrifuged and the plasma was used as the sample

for measurement of the drug concentration in plasma.

2) Preparation of the samples for measurement of the drug
concentration after oral administration

As experimental animal, overnight fasted SD rats (CLEA
JAPAN, INC., male, 5 weeks of age, 140-170g) were used. A test
compound was suspended or dissolved in 0.5 % sodium
carboxymethylcellulose solution at the concentration of 1 mg/mL
of active form. When homogenous suspension was not obtained
in this condition, the test compound was dissolved in ethanol
at the concentration of 100 mg/mL of active form and then
suspension was obtained by adding this solution to 99 times
volumes of 0.5 ¢ sodium carboxymethylcellulose solution. After
the body weights of rats were measured, the liquid containing
test compound described above was orally administered at the
dose of 10 mL/kg (10 mg/kg as active form). The oral
administration was performed with gastric tube for rat and 2.5

mL syringe. The sampling times for collection of blood were

15, 30, 60, 120 and 240 minutes after the oral administration.



lon spray voltage: 5000 V Heater gas tenperature: 450 C 2 6 MAY 2005 115
Collision energy: 17.5 V Miltiplier voltage: 2300 V Flow rate of turbo ion
spray gas: 7000 nL/m n Nebulizer gas: 11 BIT 5 Curtai n gas: Hﬁvﬁaﬂ

Col lision gas: 4 BIT Each area under theg plasm concentratlgﬁ %urve by
intravenous injection to the tail vein and oral adm nistration 10 of test
conpound was estimated with WnNonlin Standard nade by Pharsi ght Corporation
fromthe plasma concentrations at each tinme obtained fromnethod A and B
and then the bioavailability (% was cal cul ated based on the foll ow ng

formula. ‘the §esYiLas & %tﬂ%‘ﬂ%&!dnahgetl{é)gl%wn@wggb&§eé” -asl®he_sample

Bi oavai lability(-% Ar ea er the Plasma Concentration - Tine Curve by
Oral  Admipistrati,onfArea ynder, tfe congentd atd Jime Curve by
I nt ravenous |n1€%??0ﬁét§ fﬁg Tall Vel fbo 20 25 %miﬁiY 2005 116

[ Tabl e 4]

3) Measurement of drug concentration
5 Method A
To 0.1 mL of the plasma obtained in 1) and 2) described
above, an adequate amount of an adequate internal standard
material was added according to usual method and then
deproteinization was performed by adding of 1 mL of methanol.
10 After centrifugation, the methanol phase was evaporated to
dryness under a stream of nitrogen. The residue was dissolved
in 300 uL of the mobile phase and 30 uL aliguot of the solution
was injected into HPLC. The drug concentration in plasma was
measured by HPLC method under the condition as follows. To 0.1

mL of the blank plasma an adequate internal standard and various

$—
(@)

concentrations of corresponding active formof the compound were
adequately added according to usual method, similar operating

described above was done and then the standard curve was prepared.

20 Column: Develosil ODS-UG-5 (4.6 x 250 mm)
Mobile phase: acetonitrile / 10 mM phosphate buffer (pH 3.0)
= 22: 78 (v/v)
Column temperature: 50 °C
Flow rate: 1.0 mL/minute

25 Wavelength for measurement: UV 232 nm

Method B



Test conpound Method BioavailabilityO Exanple 1 B 27 Exanple 15 B 27
Exanple 16 B 32 Exanple 47 A 15 Exanple 48 A 11 Reference Exanple 37 A O
Test Exanple 3 Assay for the facilitatory effect on urinaréﬁqh q@
excretion 5 As experinental aninmal, grnight fasted SD r tsI?J Egn SLC.
Inc., male, 7 weeks of age, 202-221g) were used. A Test conpound was
suspended in 0.5 o sodi um car boxynet hyl cel | ul ose solution at the
concentration of 2 ng/nL. \When honbgenous suspension was not obtained in
this condition, the test conmpound 10 was di ssolved in ethanol at the

concentralon o620, IBLaL ol SELLYE LO1RLA08 Lhen 2l suspspns] on ves

obt ai ned by add n imes vol u oadi um

b l.cel | ul Lt i t _of _thi ' ' d wth
0.5 0 Sott i Ear BOcTRECh Eer a1 500 Lol 0t o 18 TRER 0. & EhE D2y nL

[ . . ALt th d i.ght f t d,
The tost DaLPenelon uag oFdl Py CoRdM I drered o NNE ol or D My R (1. 3
d 10 / . i 0,59 i t
2ol ut i on CAek 3780 yEEHK Ree AfEhe oY R R A e, 50
ft t hi . i i Lo, / ' 2005
ater A 5yodh ATISUShiA e 4D Ghh 0l uopse.solul ohcyes, 206 VAL
diethyl ether phase was evaporated to dryness under a stream

of nitrogen. The residue was dissolved in 200 puL of the mobile
phaseandlOpulLaliquot of thesolutionwasinjectedintoLC-MS/MS.
The drug concentration in plasma was measured by LC-MS/MS method
10 under the condition as follows. To 50 uL of the blank plasma
an adequate internal standard and various concentrations of
corresponding active form of compound were adequately added
according to usual method, similar operating described above
was done and then the standard curve was prepared
15
LC
Column: Symmetry Cg (2.1 x 20 mm)
Mobile phase: acetonitrile / 0.1 % acetic acid solution = 65:
35 (v/v)
20 Column temperature: 40 °C

Flow rate: 0.2 mL/minute

MS/MS

Ionizationmethod: ESI (Turbo Ion Spray), positive ion detection
v25 mode

Ion spray voltage: 5000 V

Heater gas temperature: 450 °C



adm ni stration was perforned with gastric tube for rat and 2.5 nL syringe.
The head count in one group was 3. Collection of urine was perforned in

nmet abol ic cage after the glucose 5 admnistration was fini sHegMAYThIgS sanpl i ng
time for collection of urine was 24 hgyrs after the glucose adm nistration.
After collection of urine was finished, the urine volune was recorded and
the urinary glucose concentration was neasured. The gl ucose concentration
was neasured with a kit for l|aboratory test: 10 d ucose B-Test WAKO (Wako
Pure Chem cal Industries, Ltd.). The amount of urinary glucose excretion in
24 hours pgi12Q0.9 gherggdylwegg@t was cal cul ated fromurine volune, urinary
gl ucose concentration and body weight. The results are shown in the

foIIomnngMggphgl§EI15oh¥%gge 5hAmpunt of Urinary d ucose Test conpound
Dose Excretion (nmg/kg) (ng/24 hours, 200g body weight) 1 1.6 it Exanple 1

3 28.3 101127: 816l ok FuBATRLE 15:31368 . 3Q0b67aInmilset Exanple 4 Acute

t oxi Clty t est
Nebulizer gas: 11 BIT

5 Curtain gas: 11 BIT

Collision gas: 4 BIT

Each aiea under the plasma concentration-time curve by
intravenous injection to the tail vein and oral administration
10 of test compound was estimated with WinNonlin Standard made by
Pharsight Corporation from the plasma concentrations at each
time obtained from method A and B and then the bicavailability
(%) was calculated based on the following formula. The results
are shown in the following Table 4.
15
Bioavailability(%) =
(Area under the Plasma Concentration - Time Curve by Oral
Administration/Areaunder the Plasma Concentration - Time Curve

by Intravenous Injection to the Tail Vein)} x 100



Z fi MAY 2005 118 After 4 week old nmale ICR mice (Japan SLC. Inc., 20 - 25
g, 5 animals in each group) were fasted for 4 hours, the suspension (200
ng/ mL.) prepared by adding of 0.5 % sodi um car boxynet hyl - cel##ygﬁzwﬁolution
to the test conmpound was orally adnini?f red 5 at the dose o kg (2000
ng/ kg) . Cbservation was perforned until 24 hours after the adm nistration.
The results are showmmn in the followng Table 6. [Table 6] Test conpound
Deat h nunmber Exanple 48 0/ 5 10 Industrial Applicability The

gl ucopyr anosyl oxypyrazol e derivatives representedby the above general

formul a (l)régiéll present invention or pharmaceutically acceptable salts

t hereof have an inproved oral absorption. In addition, they show an
excel l ent hypogl ycem c 15 effect by reting.excess, gl ucose, into the urine
through preventiiig tﬁgmpgﬁBgorption§%%h§FUCo%%°%Yd%%%b ?ﬁﬁ%§°gecause t hey
ai e convertied into_glucopyranosyl oxypyrazol ¢ derivatiyes represented by the
above general forn%ggm??g)ias t hei | act?ve fornms in %?vo and exhibit a

pot ent inhibitoryE%g%;%kgyfin human 20 SG.T2. Therefore, the present

i nvention c¢an prOV|§b£égeﬁts for the prevention or treatnent off a disease

associated(wth q%peag%ygﬁgia such as giabetes, diabg%ic conpl ijcati ons,

obesity on the |i g are al $o suitablie as oral "Tornul ati gns. 25
[ SEQUENCE LI STI NG&%%%&;E)SI; 2 6 MAY 20195 15
Example 48 A 11
Reference Example 37 A 0

Test Example 3
Assay for the facilitatory effect on urinary glucose excretion
4] As experimental animal, overnight fasted SD rats (Japan
SLC. Inc., male, 7 weeks of age, 202-221g) were used. A Test
compound was suspended in 0.5 % sodium carboxymethylcellulose
solution at the concentration of 2 mg/mL. When homogenous
suspension was not obtained in this condition, the test compound
10 was dissolved in ethanol at the concentration of 200 mg/mL of
active form and then 2 mg/mL suspension was obtained by adding
this solution to 99 times volumes of 0.5 % sodium
carboxymethylcellulose solution. Apartof this suspensionwas
diluted with 0.5 % sodium carboxymethylcellulose solution and
18 then 0.6 and 0.2 mg/mL suspensions were prepared. After the
bodyweights of rats weremeasured, the test suspensionwasorally
administered at the dose of 5 mL/kg (1, 3 and 10 mg/kg). For

control, just only 0.5 % sodium carboxymethylcellulose solution

was orally administered at the dose of 5 mL/kg. Immediately

(=]
o

after this oral administration, 400 g/L glucose solution was



119 Sequence Nunber 1: Synthetic DNA prinmer Sequence Nunber 2: Synthetic
DNA prinmer Sequence Nunmber 3: Synthetic DNA priner Sequence Nunber 4:
Synthetic DNA prinmer 5 Sequence Nunber 5: Peptide fused to th K@g?ﬁ%yl

term nal alanine residue of human SG.Jg 120 2 6 MAY 2005 CL A

gl ucopyr anosyl oxypyrazol e derivative represented by the general formula:
R2-\ T N QN 5 wherein R represents a hydrogen atom a |ower alkyl group
or a group formng a prodrug; one of Qand T represents a group

represented by t he general formula: HO'~YJ11 OH ]O0 (mherein P represents a

nydr ogen a4 07 AT aUR LAMLAGAC IO UY) Sk ot e ohher T aBeseats @

| oner al k p or ower group; resents a

t I I I :
ﬂaFS‘(?OIEIIﬁI BT Ol GhRes, BeRLF {alaénI‘ia bt and Vﬁeh% & orvrd 2 op
L0 ! oy eSAnSRRNT 2nYd Q@eeoﬁemnw@ﬁg Lo e s eohydrqgen grom or
a | oner gro arnaceutlca y dcce ta e ‘salt " "thereof.

urine was performed in metabolic cage after the glucose

) administration was finished. The sampling time for collection
of urine was 24 hours after the glucose administration. After
collection of urine was finished, the urine volume was recorded
and theurinaryglucose concentrationwasmeasured. The glucose
concentration was measured with a kit for laboratory test:

10 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 from urine volume, urinary glucose
concentration and body weight. The results are shown in the

following Table 5.

15
[Table 5]
Amount of Urinary Glucose
Test compound Dose Excretion
(mg/kg)
(mg/24 hours'200g body weight)
1 1.6
Example 1 3 28.3
10 127.5
1 1.7
Example 15 3 36.8
10 167.3

Tset Example 4

Acute toxicity test



2. A glucopyranosyl oxypyrazol e derivative as clained in 20 claim1l wherein
T represents a group represented by the general fornmula: 121 2 6 MAY 2005
oYb PO HO "OH OH (wherein P represents a hydrogen atorpﬁqwagrqwoup
formng a prodrug) ; and Q representi a lower alkyl group or a halo (Iower
al kyl) group, or a pharnmaceutically a képtable salt thereof. 5 3. A

gl ucopyr anosyl oxypyrazol e derivative as clained in claiml, represented by
the general fornmula: R2 T1 Rl wherein R represents a hydrogen atom a

| ower al kyl group, a 10 | ower acyl group, a |ower al koxycarbonyl group, a

| ower acyl oxynmet hyl group or _a | ower al koxycarbonyl oxynet hyl group; one of
QL and T1 repré?@ﬁ%%‘%Vﬁﬁguﬁlﬂe%?%%éﬁﬁéﬂuﬁﬁ {H&rgenerat RermAA— K& OH OH
15 (wherein_ Pl represents _a hydrogen atom .a |ower acyl group, a | ower

al Koxy- 5 Ubs? PEHHEE S 1B REF ISP GTOHD: 4 "PO 4 BOkSRy DRI PEEFHSP t ut ed

(1 ower ac%%% roup,. a | owner | koxycar bonyl group _or a | ower

al koxy- su qg%ﬁ@ﬁiklgﬁﬁﬁar%ﬁ %8x9@§?58ﬁ?€fbﬁgﬁpfo?ﬁHWI%dFH8X§Pﬁ5PyFépresents
a | owner aIKyI . o

ceflulose solution to the test compound was orally administered
5 at the dose of 10mL/kg (2000 mg/kg). Observation was performed

until 24 hours after the administration. The results are shown

in the following Table 6.

[Table 6]
Test compound Death number
Example 48 0/ 5

10 Industrial Applicability
The glucopyranosyloxypyrazole derivativesrepresentedby

the above general formula (I) of the present invention or
pharmaceutically acceptable salts thereof have an improved oral
absorption. In addition, they show an excellent hypoglycemic

15 effect by excreting excess glucose into the urine through
preventing the reabsorption of glucose at the kidney because
they axe converted into glucopyranosyloxypyrazole derivatives
represented by the above general formula (II) as their active
forms in vivo and exhibit a potent inhibitory activity in human

20 SGLT2. Therefore, the present invention can provide agents for
the prevention or treatment of a disease associated with
hyperglycemia such as diabetes, diabeticcomplications, obesity

or the like, which are also suitable as oral formulations.

25 [ SEQUENCE LISTING FREE TEXT]



192 2 6 MAY 2005 group or a halo(lower alkyl) group; R2 represents a
hydrogen atom a |ower al kyl group, a | ower al koxy group, a lower alkylthio
group, a halo(lower alkyl) group or a halogen atom and wit 7§ MWellpl ovi so
that P does not represent a hydrogen atgmwhen R 5 represents a hydrogen
atomor a |ower alkyl group, or a pharnaceutlcally acceptabl e salt thereof.
4. A gl ucopyranosyl oxypyrazole derivative as clainmed in claim3 wherein T1
represents a group represented by the general 10 fornula: P10C0 O HO'' CH
OH (wherein P 1 represents a hydrogen atom a |ower acyl group, a |ower

al koxy-supstituted, (I mer ,ac , | ower alkoxycarbonyl substituted
(1 oner acg ? 8 Ng % %@%t e%%%b&rébﬁ%? group or a | ower

aIkoxy-suP % N&I ner o alko He%&boggilr%gm%ry y ) g p); and Q represents
:

o
(D

P
L
a lower arkyl g or-a haI Plower al group, or a pharnmaceutically
acceptabl S thereof. .20 SR l.uc ranos | oxypyr azol e derivative as
cl ai ned | pt ﬁ\g % &%teChg&ée erar formula: R21-~ -~2 02~ N N

R11 26 gequ ce Number 4: Synthetic DNA primer

5 Sequence Number 5: Peptide fused to the carboxyl terminal

§
t
e
al
f prgse
0

e

g
3

alanine residue of human SGLT2



| a wherein R11 represents a hydrogen atomor a |ower al kyl group; one of @
and T2 represents a group represented by the general forrmula: P20 O\ 0 HO
Y ""OH OH5 (wherein P2 represents a | ower acyl group, a | ower al koxy-
substituted (lower acyl) group, a |owerocl koxycarbonyl - sulddi HAYuZ06% (Iomer
acyl) group, a |ower al koxycarbonyl group or a |ower al koxy-substituted

(I oner al koxycarbonyl) group), while the other represents a | ower alkyl
group; and R21 represents 10 a | ower al kyl group, a |lower al koxy group or a
| ower al kylthio group, or a pharnaceutically acceptable salt thereof. 6. A
gl ucopyr anosyl oxypyrazol e derivativecggikainmed in z claim5 wherein T
represents a group represented by the general 15 formula: P20i~ 0 O HO' COH
OH (wherein P2 represents a | ower acyl group, a | ower al koxy- substituted
(lower acyl) group, a | ower al koxycarbonyl- substituted (I ower acyl) group,
a | ower ahkOXyCQVGQﬂEpr&%%Bs%go%&p%'LO%ﬁkz@éﬁ%@éﬁ%ﬂ&“ﬂéﬁﬁéﬁkﬁﬂéHWHy

al koxycar bonyl ) group) réepresents a | ower al kyl "group, or

phar maceutheably2aceRhallig salt thereof. 124 2 6 MAY 2005

R? T

wherein R represents a hydrogen atom, a lower alkyl group or
a group forming a prodrug; one of Q and T represents a group

represented by the general formula:

10 (whereinPrepresentsahydrogenatomor agroup formingaprodrug),
while the other represents a lower alkyl group or a halo({lower
alkyl)group;Rzrepresentsakwﬂrogenatom,aloweralkylgroup,
alower alkoxygroup, a lower alkylthiogroup, ahalo(loweralkyl)
group or a halogen atom; and with the proviso that P does not

15 represent a hydrogen atom when R represents a hydrogen atom oxr
a lower alkyl group, or a pharmaceutically acceptable salt

thereof.

2. A glucopyranosyloxypyrazole derivative as claimed in
20 claim 1 wherein T represents a group represented by the general

formula:



7. A gl ucopyranosyl oxypyrazol e derivative as clainmed in claimS§5,
represented by the general formula: RR13 C N N Ei 5 wherein RL
represents a hydrogen atomor a |ower al kyl group; one of B and T3
represents a group represented by the general fornula: P O V]GMAYHGM
(wherein P3 represents a |l ower acyl group or a |lower 10 al koxycarbonyl
group), while the other represents a | ower alkyl group; and R 21 represents
a lower al kyl group, a |ower alkoxy group or a lower alkylthio group, or a
pharmaceutically acceptable salt thereof. 15 8. A gl ucopyranosyl oxypyrazol e
derivative as claimed in claim7 wherein T3 represents a group represented
by the general forpgtas 90 HO' I ""OH OH (wherein P3 represents a

| ower acyl group or a | o 125 26 MAY 2005 alkox carbon 1 3 y y group );
and Q represents a | oveY kyybHgroup, or a pharnmaceutically acceptable salt
thereof. 9. A glucopyrano oxypyrazol e derivative as clained in

(wherein P represents a hydrogen atom or a group forming a
prodrug); and Q represents a lower alkyl group or a halo(lower

alkyl) group, or a pharmaceutically acceptable salt thereof.

(@

3. A glucopyranosyloxypyrazole derivative as claimed in

claim 1, represented by the general formula:

wherein Rl represents a hydrogen atom, a lower alkyl group, a
10 lower acyl group, a lower alkoxycarbonyl group, a lower

acyloxymethyl group or a lower alkoxycarbonyloxymethyl group;

one of Ql and Tl represents a group represented by the general

formula:

1
15 (wherein P represents a hydrogen atom, a lower acyl group, a

lower alkoxy-substituted (lower acyl) group, a lower
alkoxycarbonyl-substituted (lower acyl) group, a lower
alkoxycarbonyl group or a lower alkoxy-substituted (lower

alkoxycarbonyl) group), while the other represents a lower alkyl



5 claimb5, represented by the general fornmula: R22 /-\ T4 NN

wherein R12 represents a hydrogen atom or a strai ght-chai ned

(0]

-~ R12
r branched

n P2

al kyl group having 1 to 3 carbon atons; one of 4 and T4 Eﬁféﬁﬁﬁpﬁﬁ a group

represented by the general fornmula: 1020 0.r0 FO 'O0OH

represents a |l ower acyl group, a | ower al koxy- substituted (|ower acyl)
group, a |lower al koxycarbonyl- substituted (|l ower acyl) group, a | ower
al koxycarbonyl group or a |ower al koxy-substituted (Il ower al koxycarbonyl)
group), 15 while the other represents astrai ght -chained or branched al kyl

group havipg,l @ 3 681891 aLeNsi1x3nd B%%ub?phésﬁgﬁ§e§en§5r§i
branched al kyl group having 1 to 4 carbon atons, a straight-

o

&r&heh ned or

ai ned or

branched akkexya 96QUR 4180 NGrdub0 a BowaF Iaqmoag@mso@, a 19l ghky 1 ehad ned or

branched al kylthio group 20 having 1 to 3 carbon atons, or a

phar maceutgirealy Y za¢eeptabler saklyithereeh o128 KabolyBX 2008, dRa WMth
gl ucopyr anosyl oxypyrazol e derivative as clained in claim9 wherein T4

represent sra greyR sbephasept e byndhe-genarale e RePaHOB PHen r*

) represents a hydrogen atom or a lower alkyl group, or a
pharmaceutically acceptable salt thereof.
4. A glucopyranosyloxypyrazole derivative as claimed in

1
claim 3 wherein T represents a group represented by the general

10 formula:

l
HO™ “OH
OH

(wherein P1 represents a hydrogen atom, a lower acyl group, a

lower alkoxy-substituted (lower acyl) group, a lower

alkoxycarbonyl-substituted (lower acyl) group, a lower

15 alkoxycarbonyl group or a lower alkoxy-substituted

(lower

1
alkoxycarbonyl) group); and Q represents a lower alkyl group

or a halo(lower alkyl) group, or a pharmaceutically acceptable

salt thereof.

20 5. A glucopyranosyloxypyrazole derivative as claimed in

claim 3, represented by the general formula:




Of 5 Z (wherein P represents a | ower acyl group, a |ower al koxy-
substituted (Il ower acyl) group, a | ower al koxycarbonyl - substituted (| ower
acyl) group, a |l ower al koxycarbonyl group or a |ower alko§g H&ubstltuted
(I ower al koxycarbonyl) group); 4 and yepresents a straight b

branched al kyl group 10 having 1 to 3 Carbon atoms, or a pharmaceutically
acceptable salt thereof. 11. A gIucopyranosyloxypyrazole derivative as

claimed in claim9, represented by the general formula: R22 /-\ T5 @&~ NN

12 15 mherein H12 represents a hydrogen atom or a straight chai ned or

branched up _havi n arbon a ons; d T5
represent¥ ?gdg r épresen r1&58y§¥§roagﬂe? ?mf Oweré?%ﬁzgﬁﬁxﬁﬁh Y' OH
OH 2 6 MAY 200? 2127 ( erein P3 represents a N %y# oup or a.lower
aIkoxycarB%ﬁf? §t oGpyY \Mﬁ$EF?$%PEﬁheﬁ'C%ﬁ}é&BﬁFsen € ng FHEYd or
branched a group having 1 to 3 carbon atons; and RZZ represents a
strai ght - c alne or branched al kyl

5 (wherein P2 represents a lower acyl group, a lower alkoxy-
substituted (lower acyl) group, a lower alkoxycarbonyl-
substituted (lower acyl) group, a lower alkoxycarbonyl group
or a lower alkoxy-substituted (lower alkoxycarbonyl) group),
whiletheotherrepresentsaloweralkylgroup;andRzlrepresents

10 a lower alkyl group, a lower alkoxy group or a lower alkylthio

group, or a pharmaceutically acceptable salt thereof.

6. A glucopyranosyloxypyrazole derivative as claimed in
2
claim 5 wherein T represents a group represented by the general

15 formula:

HO“"H/\EOH

OH

{(wherein P2 represents a lower acyl dgroup, a lower alkoxy-
substituted (lower acyl) group, a lower alkoxycarbonyl-
substituted (lower acyl) group, a lower alkoxycarbonyl group
20 or a lower alkoxy-substituted (lower alkoxycarbonyl) group);
and Q2 represents a lower alkyl group, or a pharmaceutically

acceptable salt thereof.



5 group having 1 to 4 carbon atons, a straight-chained or branched al koxy
group having 1 to 3 carbon atons or a straight-chained or branched
al kylthio group having 1 to 3 carbon atons, or a pharnaceutically
acceptabl e salt thereof. 10 12. A gl ucgpyranosyl oxypyrazol €7 gi¢4pY Y386 ve as
claimed in claim1l wherein T5 represents a group represented by the
general fornmula: PaO'-', OO0 HO '"OH OH (wherein P 3 represents a | ower
acyl group or a lower 15 alkox carbon 1 5y y group) ; and Qrepresents a
strai ght-chained or branched al kyl group having 1 to 3 carbon atons, or a
pharmaceutically acceptable salt thereof. 13. A glucopyranosyl oxypyrazol e
derivative as clained in 20 claim12, which is selected fromthe group
consi sting of r t-hyl opyl --3-(;6- t hoxy-
consi St1n9,OF, o b4 BAREORMONERYLLIB s L 0RioRY Il
3-(6-0Oet arbo | ;u k .50~
propoxyphggé néfh%%%rf§lEggpbg§P¥h%n§%hf%§¥T§§6Ieﬁ'24 2 6 MAY 2005 1
3-(6-C>isopropoxycarbonyl [ 3- D- gl ucopyr anosyl oxy)-4-[ (4-i so-
propoxyphenyl ) net hyl ] - 1-i sopropyl - 5- net hyl pyrazol e,
3-(6- O i sobut oxycar bgnyl- p§D-qucqpyranosonxy) 4-[(4-iso-
propoxyphenyl)nethyﬁ] S pyl'- 5 nethylpyrazole 5

4-[ (4- et hyl phenyl ) et hyl pNopyI 3- (6-0- et hoxy-

éﬂ
11
) wherein R represents a hydrogen atom or a lower alkyl group;

3 3
one of Q9 a@and T represents a group represented by the general

formula:

{wherein P3 represents a lower acyl group or a lower

10  alkoxycarbonyl group), while the other represents a lower alkyl
group; and R21 represents a lower alkyl group, a lower alkoxy
group or a lower alkylthio group, or a pharmaceutically

acceptable salt thereof.

15 8. A glucopyranosyloxypyrazole derivative as claimed in

. . 3
claim 7 wherein T represents a group represented by the general

formula:

PSO/A\[iij/O
HO™ “'OH

|
CH

) 3
(wherein P represents a lower acyl group or a lower



car bonyl - p- D- gl ucopyr anosyl oxy) - 5- net hyl pyr azol e,

3-(6- O et hoxycar bonyl - { 3- D- gl ucopyr anosyl oxy) - 4-[ (4- et hyl -

phenyl ) net hyl ] -1 -i sopropyl - 5- net hyl pyrazol e,

4-[ (4- et hyl phenyl ) net hyl ] - 3- (6- O-i sopr qpgxycar bony! - (3-D 106 MAY 2005
gl ucopyr anosyl oxy) - 1-i sopr opyl - 5- met hyl pyrazol e,

4-[ (4- et hyl phenyl ) net hyl ] - 3- (6- O i sobut oxycar bonyl - ( 3- D

gl ucopyr anosyl oxy) - 1-i sopr opyl - 5- met hyl pyrazol e,

4-[ (4- et hoxyphenyl ) net hyl ] -1 -i sopropyl - 3- (6- 0- net hoxy-

car bonyl - (3-.D-gl uc raposyl oxy) - 5- megphyl pyraz L - i
32160 et KB BRgE (o B G b Aoy PBRDS A E (3 Brfigsy eyt sroup.

heny! 1] -2 21 Fth
BT eyt RGPV FLITC L PUEBRRLCe s, dhgPeta- o

gl ucopyr anosyl oxy) - 1-i sopr opyl - 5- et hyl pyrazol e,

4-[ (4- et hoxyphenyl ) nmet hyl j - 3- (6- O i sobut oxycar bonyl -) 3-D 20

gl ucopyr anosyl oxy) --1- i - 5- z : . . :

2 Sobt opyl - 5 (& & W RO R Bh T S P Hl St aRbLyPogs) 1eimes 1
4-[ (4- get hoxygheny! F hyl Ry :
3-(6-C§§thoxy%£r bn%?E%%¥%%5%%2§%y¥ggoé§ﬁg£§ -§9F28%?bpyl-4-

[ (4- met hoxyphenyl ) nmet hyJ ] ,/5-Wet hyl pyrazole, 25

3- (6- O-i sopr opoxycar bény D- gl ugopyr anosyl oxy) - 1-i so-

propyl - 4-[ (4- met hoxyphenyl 5- et hyl pyrazol e,

3-(6- O i sobut oxycar bonyl - f 3- R“¢ ﬁﬁipyranosyloxy)-l-iso 129 2 6 MAY 2005
propyl - 4-[ (4- met hoxyphenyl ) net hyl ] »5- et hyl pyrazol e,

1-i sopropyl - 3- (6- O et hoxycar bonyl - 3- D- gl ucopyr anosyl oxy) -

5-met hyl - 4-[ (4- net hy| t hi ophenyl ) et hyl | pyrazol e,

3- (6- 0- et haxarear oY ePrds@nteoRy hadesyledX yt ol bsORr 6pYkifhd-chained
met hyl - 4-[ (4- net hyl t hi ophenyl ) et hyl ] pyrazol e,

4
or branched alkyl group having 1 to 3 carbon atoms; one of Q

4
and T represents a group represented by the general formula:

P20 O~ A0
HOY “OH

{wherein P2 represents a lower acyl group, a lower alkoxy-

10

substituted (lower acyl) group, a lower alkoxycarbonyl-
substituted (lower acyl) group, a lower alkoxycarbonyl group
or a lower alkoxy-substituted (lower alkoxvcarbonyl) group),
15 while the other represents a straight-chained or branched alkyl
group having 1 to 3 carbon atoms; and R22 represents a
straight-chained or branched alkyl group having 1 to 4 carbon
atoms, a straight-chained or branched alkoxy group having 1 to
3carbonatoms(nrastraight—chained(n?branchedalkylthiogroup

20 having 1 to 3 carbon atoms, or a pharmaceutically acceptable

salt thereof.



3-(6-0-isopropoxycarbonyl - (3- D gl ucopyr anosyl oxy) - 1-i so-

propyl - 5- met hyl - 4-[ (4- net hyl t hi ophenyl ) net hyl ) pyrazol e and

3- (6-0-i sobut oxycar bonyl - (3- D- gl ucopyr anosyl oxy) - 1-i so-

propyl - 5-net hyl - 4-[ (4- et hyl t hi ophenyl )jget hyl ) pyrazol e.  1Q GIMAY 2805

gl ucopyr anosyl oxypyrazol e derivative as claimed in claim13, which is

sel ected fromthe group consisting of

4-1 (4-isopropoxyphenyl ) et hyl]-1-isopropyl - 3-(6-0-net hoxy-

car bonyl - ( 3- D- gl ucopyr anosyl oxy) - 5- net hyl pyrazol e, 15

3-(6-0-et hgxycarb | - (3-D-qgl ucopyranasyl.oxy) -4-1(4-] so- . .

o ooy pheiy! ) net R L ECT T aB P Sy T e R o s dre LV W craimea an
3-(6-01isopropo ar banyl 4 (3- D- gl ucopyr anosyl oxy) - 4- -1 S0-

o G0y PO VAT | o SEPOSU & S By F B LF B ARG bY The general
3-(6-C)inggtoigqarbonyl-(S-D-glucopyranosyloxy)-4-[(4-iso 20
propoxyphenywynefhyl]-1-isopropyl-5-nethy|pyrazole. 15.

3- (6- O Et hoxycar bonyl - (3- D- gl ucopyr anosyl oxy) - 4-[ ( 4-
isopropoxyphenyl)neth¥J -icsopoopyl - 5- et hyl pyrazole. 25 16. A
pharmaceuti cal conpositionj conprising as an active ingredient a
gIucopyranosyloxypyrazoh%w Tvglyive as claimed in claim1-15 or a
pharmaceutical ly acceptabl e It thereof. 130 2 6 MAY 2005 17.

Aphar maceutical conposition as clainmed in claim16 wherein the conposition
is a human SG.T2 in?ibitor. 5 18. A pharnaceutical conposition as clained in
cl ai msl6 Qwhetéiwher erBpirbecaoBpasibwer iagvan gagamt, faoridwea prieassst-i on or
treatment of a di sease associated with hyperglycem a. 19. A pharnmaceuti cal
conposi ti enbasichadieded lioweel acynll]8 owlvenei @ 1IWerrhe ldiceaseassdci ated with

hyperglycem a is selected fromthe
substituted (lower acyl) group, a lower alkoxycarbonyl group

or a lower alkoxy-substituted (lower alkoxycarbenyl) group):

4
and Q represents a straight-chained or branched alkyl group

10 having 1 to 3 carbon atoms, or a pharmaceutically acceptable

salt thereof.

11. A glucopyranosyloxypyrazole derivative as claimed in

claim 9, represented by the general formula:

15

12
wherein R represents a hydrogen atom or a straight-chained
or branched alkyl group having 1 to 3 carbon atoms; one of Q5

5
and T represents a group represented by the general formula:

po N O
HO\\"HI,OH

OH



group consi sting of diabetes, diabetic conplications, obesity,
hyperi nsul i nem a, glucose netabolism disorder, hyperlipidem a,

hyper chol est erol em a, hypertriglyceridema, lipid netabolis?E 8%2ﬁfder,

at heroscl erosis, hypertension, congestjiyye heart 15 fail ure; &
hyperuricem a and gout. 20. Apharnaceutlcal conposi tion asclainmedin claim19
wherein the disease associated with hyperglycem a is diabetes. 20 21. A
pharmaceutical conposition as clainmed in claim19 wherein the disease
associated with hyperglycenia is diabetic conplications. 22. A

pharnaceu |caI psition as _clained in im19 wherein 25 the disease
associate Q??ﬁ ﬂ ergFPEERATE s ogggFFyacﬁg ﬁoﬁﬁapﬁaéeEPW85I conposi ti on
as cl ai ned |n clalg1n 22 2 6 NA%I%QOS 131 %hereln the %%n805|t|on is an
Oral fornil a2 FERer890Yp. 9 °8p3f a Vucopyranosylox@pyrazo e“derivative as

I d 15 II t bl t th f f
The n”";nuf;c%%la%g‘f SRR ks ”%%ecor%%{s. PO B CERE C preveneronor
t t t a di t d { 25. A ti
Conbi nati Bhe Owu éﬁcﬁ%ﬁ&aﬁi"%@%&%%&% V“ata@aaé?aﬁ%eém %ﬁbﬁd}@%ﬂ PV ve
Claln%d I jg%av 9% Séf q&nlagg%glcalk¥ %gﬁ% %eé%h!b%g %%f’ and

(B) at le 58P ore rom’t consistin an |nsuI|n

sensitivily, ay “?%%&3 A CQ?%;nsuﬁéPﬁbR“J%H%tgég{stéaﬁgh%”%ﬁhﬁ ney

i nsulin secret Hhancer . I'n preparati cagon receptor

antagoni sg, @Paﬁgﬁyé'§1£§fFH£8rg¥&HﬁsﬁEVlng 1 to 3 carbon atoms, or a

pharmaceutically acceptable salt thereof.

10 12. A glucopyranosyloxypyrazole derivative as claimed in

5
claim 11 wherein T represents a group representedby the general

formula:

P30 O A0
HO" "OH

OH

3
(wherein P represents a lower acyl droup or a lower
16 alkoxycarbonyl group):; and(gsrepresentszistraight-chained.or
branched alkyl group having 1 to 3 carbon atoms, or a

pPharmaceutically acceptable salt thereof.

13. A glucopyranosyloxypyrazole derivative as claimed in
20 claim 12, which is selected from the group consisting of
4-1(4-isopropoxyphenyl)methyl]-1-isopropyl-3-(6-0O-methoxy-
carbonyl-f-D-glucopyranosyloxy)-5-methylpyrazole,
-(6-0O-ethoxycarbonyl-f-D-glucopyranosyloxy)-4-[(4-iso-

propoxyphenyl)methyl]-1l-isopropyl-5-methylpyrazole,



stinmulant, a tripeptidyl peptidase Il inhibitor, a dipepticyl peptidase |V
inhibitor, a protein tyrosine ohosphatase-1B inhibitor, a glycogen
phosphoryl ase inhibitor, a glucose-6- phosphatase inhibitor

af ruct ose- bi sphosphatase inhibitor, a .pyruvate dehydrogenag@nﬁﬁﬂm@itor, a
hepati ¢ ol uconeogenesi s inhibitor, thﬁlrolnsltol, a gl ycogen svnt hase

ki nase-3 2 6 MAY 2005 132 inhibitor, glucagon-like peptide-1, a

gl ucagon-1li ke peptide-1 analogue, a glucagon -like peptide-1 agoni st,
anylin, an anylin analogue, an anylin agonist, an al dose reductase

Protei n' R hASE G PRTBe R A b o OB T TELORE br ot SH0 ot

o7 ox] daSE T RATBEL6T Y e Aaet Y1 S LB 1 ML GV ¢ popt | dase

ol at o ot - dei Paba GBI REEI e Bt ST 14 PO 1 Gl 015 her ve

OO o O I AT LA o e et o v 120, o

(D0 har Bodaptar AT T REy - COBMATHE A Chol Bt dIE1 “REy1 tr ans or ase.

i nhi bitor, probcol, .a_thyroid hornone receptor agonist, achol esterol

absorptipﬁgﬁgfﬁﬁﬁdpfgri_3§8PMﬁqﬂQﬁ¥zoxy_’ﬁrgﬁ yﬁ?ﬁ?ﬂ@teride transfer

Pl it oyl SHAngr et 42e SRR B Lot Uy USSR RS0 1 6 1o

lOMFdenSib%en&ﬁﬁ?%&%&%ﬁn1KQEQREQﬁn%ﬂ@@%§¥Hyf$§§é%%i@jC acid derivative, a
4-[(4-ethylphenyl)methyl}-3-(6-0-isopropoxycarbonyl-f3-D-

10 glucopyranosyloxy)-1-isopropyl-5-methylpyrazole,
4-[(4-ethylphenyl )methyl]-3-(6-0-isobutoxycarbonyl-3-D-
glucopyranosyloxy)-1l-isopropyl-5-methylpyrazole,

4-[ (4-ethoxyphenyl)methyl]l-1-isopropyl-3-(6-0O-methoxy-
carbonyl-f-D-glucopyranosyloxy)-5-methylpyrazole,

16 3-(6-0-ethoxycarbonyl-f-D-glucopyranosyloxy)-4-[(4-ethoxy-
phenyl)methyl]-1-isopropyl-5-methylpyrazole,
4-[(4-ethoxyphenyl)methyl]-3-(6-0-isopropoxycarbonyl-3-D-
glucopyranosyloxy)-1l-isopropyl-5-methylpyrazole,
4-[(4-ethoxyphenyl)methyl]-3-(6-0O-isobutoxycarbonyl-f3-D-

20 glucopyranosyloxy)-1-isopropyl-5-methylpyrazole,
l-isopropyl-3-(6-O-methoxycarbonyl-[3-D-glucopyranosyloxy)-
4-[{(4-methoxyphenyl)methyl]-5-methylpyrazole,
3-(6-0-ethoxycarbonyl-f3-D-glucopyranosyloxy)-1l-isopropyl-4-

[ (4-methoxyphenyl)methyl]-5-methylpyrazole,

25 3-(6-0-isopropoxycarbonyl-f3-D-glucopyranosyloxy)-1-iso-

propyl-4-{(4-methoxyphenyl)methyl]-5-methylpyrazole,

3-(6-0-isobutoxycarbonyl-f-D-gluco-pyranosyloxy)-1-iso-



bile acid sequestrant, a sodiumbile acid cotransporter inhibitor, a

chol esterol ester transfer protein inhibitor, an appetite suppressant, an
angi ot ensi n-converting enzyne inhibitor, a neutral endopeptidase inhibitor,
an angiotensin il receptor antagonist;o@n endothelin-converlﬁH@{ yme

i nhi bitor, an endothelinreceptorantagoni st ,adiuretic agent , a calcium
ant agoni st, a vasodil ating anti hvpertensive agent, 2 6 MAY 2005 133 a
synpat heti ¢ bl ocking agent, a centrally acting antihypertensive agent, an

r _-adrenoceptor agonist, an antiplatelets agent, a uric acid synthesis

phar macoul el Cohl nat o o e RN b 2 o ThE 578080t on or
Comti nat i n AR T ol G G ARFe T he S g St SR GEREr ¢ han
o ueopyr anosylaypy 220] e depl et Lue LA LT Slamd 15 ora
bsor pt ot TR LT KT QUAR§ ) b 1 WU T or BT on Banaaee?ey P2 T neul i n
G T ant e e e e A oy Pl B2 8t TGyl pept dase 1V
D0 8 PPLE o R I RSB TLIREAS LI L By Syposen
biSphOSDh%%%%%£JHU$§Eﬁ¥1-éiﬁ%%iM@%ﬁ§£¥ﬂ96¥ﬁ&H¥E¥m%{H§Hf%§£%zole and '
3-(6-0-isobutoxycarbonyl-f-D-glucopyranosyloxy)-1l-iso-
propyl-5-methyl-4-[(4-methylthiophenyl)methyl]pyrazole.

10
14. A glucopyranosyloxypyrazole derivative as claimed in
claim 13, which is selected from the group consisting of
4-[(4-isopropoxyphenyl )methyll-1-isopropyl-3-(6-0-methoxy-
carbonyl—B—D—glucopyranosyloxy)~5-methylpyrazole,

15 3-(6-0-ethoxycarbonyl-f-D-glucopyranosyloxy)-4-[(4-iso-
propoxyphenyl)methyl]-1-isopropyl-5-methylpyrazole,
3-(6-0-isopropoxycarbonyl-f-D-glucopyranosyloxy)-4-[(4-iso-
propoxyphenyl)methyl]-1-isopropyl-5-methylpyrazole and
3-(6-0-isobutoxycarbonyl-f-D-glucopyranosyloxy)-4-[(4-iso-

20 propoxyphenyl)methyl]-1-isopropyl-5-methylpyrazole.

15. 3-(6-0-Ethoxycarbonyl-f-D-glucopyranosyloxy)-4-[(4-

isopropoxyphenyl)methyl]-1-isopropyl-5-methylpyrazole.

25 16. A pharmaceutical composition comprising as an active
ingredient a glucopyranosyloxypyrazole derivative as claimed

in claim 1-15 or a pharmaceutically acceptable salt thereof.



a hepatic gluconeogenesis inhibitor, D-chiroinsitol, a glycogen synthase
ki nase-3 inhibitor, glucagon-like peptide-1,.a glucagon-Ilike peptide-1
anal ogue, a glucagon-1like peptide-1 agonist, anylin, an anylin anal ogue,

anylin agoni st and an appetite supprgsgant, and the dlseasz qﬁﬁg@mﬁted mnth
hyperglycem a is diabetes. 2 5 MAY 2005 134 28 _ A pharnmac &

conbination clainmed in claim27 wherein the active ingredient other than a
gl ucopyr anosyl oxypyrazol e derivative clainmed in claim1-15 or a
pharmaceutically acceptable salt thereof is at |east one nenber selected
fromthe group consisting of an insulin sensitivity enhancer, a glucose
absorption inhibitor, abiguanide ,an insulin secreti_on enhancer, an

insulin p;["?para&bﬂ%rm@cgw%gﬁ%dn&%%qtﬁror?{g é‘QQ%éBanaé‘lairﬁlé'dh%ﬂe%ept or
kinase stinmulant, a tripepftidyl peptidase Il inhibitor, a dipeptidyl

pepti dase. |y &ﬁ@b@g&@&ma prat BhRAant ¥é9§b”§nHDB§PB§t ase-1B inhibitor, a

gl ycogen phosphorylase inhibitor, a glucose-6-phosphatase inhibitor, a
fruct ose- bi sphosphat ase |nh|b|tor a pyruvate dehydrogenase |nh|b|tor,
ahepat i cgl uconeogenesi si nhi bi t or, D-chiroinsitol agl ycogen synt hase ki nase-3

I nhi bigt ory g gl Ucﬁcxgﬂab’n%@e@‘épééﬁecémp@s1191{&03&0%15711'%%&3%94 IQ8rdm analegue, a

glucacon |ke peptide-1 agonist, anylin, an anylin analogue and an anylin

agoni st . 129whér@b§r9ﬁ@e¢6m§@41@9&bl1rgatarprag%lnaa ticts It&er%bme%%lme%%ln the
active ingredient other than a gl ucopyranosyl oxypyrazol e derivative clained

in claimeldgrmanphaemacaytiaak! ¥saceeptall itaahipthgrigetniis at | east one
menber selected fromthe group
19. Apharmaceutical compositionasclaimedinclaiml8wherein
10 the disease assocliated with hyperglycemia is selected from the
group consisting of diabetes, diabetic complications, obesity,
hyperinsulinemia, glucosemetabolismdisorder, hyperlipidemia,
hypercholesterolemia, hypertriglyceridemia, lipid metabolism
disorder, atherosclerosis, hypertension, congestive heart

15 failure, edema, hyperuricemia and gout.

20. Apharmaceutical compositionasclaimedinclaiml8 wherein

the disease associated with hyperglvcemia is diabetes.
20 21. Apharmaceutical compositionasclaimedinclaiml9 wherein
the disease associated with hyperglycemia is diabetic

complications.

22. Apharmaceutical compositiconasclaimedinclaiml9 wherein

25 the disease associated with hyperglycemia is obesity.

23. A pharmaceutical composition as claimed in claim 16-22



consisting of an insulin sensitivity enhancer, a glucose

absor ption-inhi bitor, abiguanide, ani nsulinsecretion enhancer and an insulin
preparation. 30. A pharmaceutical conbination clainmed in claim26 whe _ein 2
6 MAY 2005 135 the active ingredient other than a gl ucopyranbgiiciigbyrazol e
derivative clained in claim1l- 15 or a pharmaceutically acceptable salt
thereof is at |east one nenber selectedifromthe group consisting of an
insulin sensitivity enhancer, a glucose absorption inhibitor, abiguanide,

an insulin secretion enhancer: aniknsul ik Ar epardtionioa.gl ucagon receptor

ant agoni st, "an” insulin receptor kinase stinmulant, a tripeptidyl peptidase
Il inhibitor, a dipeptidyl peptidase IV inhibitor, a protein tyrosine
phosphat ase-1 B i nhibitor, a glycogen phosphorylLase inhibitor, a

gl ucose- 6- phosphat ase inhibitor, a fructose- bisphosphatase inhibitor, a
pyruvat e déhydriogenasez cAidsinysranosy heparycea gb e siteugenesy saf hi dimnest
D-chiroinsitol, glycogen synthase kinase-3 inhibitors, glucagon-like"
pepti de- L.n alaghutadbrrt ikphpepEicde-t1 cadadlyogaesra el igcagon- thkeepéptdde- 1
agcni st, anmyl i n, an anyl i n anal ogue, an anylin agonist, an al dose reductase
i nhi bi t ortheamadvanecedr gl péatdi G EmdFreoducts! ¢oraasi6AoPnAPEI ttdre a protein
kinase Cinhibitor, a y-am nobutyric acid antagonist, a sodium channel

ant agoni S5eVef t¥@nseFi nk ef taEror NF-XKB i i vt tdFscal kicpidd Wpékoxi dase
inhibitor, an N-acetyl ated-a-1inked-acid-di peptidase inhibitor,

i nsul i n- YRS FOMER $actor-1, platelet-derived growth factor, a platelet
derived growth factor anal ogue, epidermal growth

25, 2 pharmaceutical combination which comprises (&) a

glucopyranosyloxypyrazole derivative claimed in claim 1-15 or
a tharmaceutically éﬁcéptable éalt thereof, and (B) at least
one member selected from the g;oup coﬁsisting-of an insulin
sensitivity cnhancer, a glucose'absorption inhibitoxr, a
biguanide,aninsulinsecretiohenhancer,aninSulinpreparation,
a glucagon receptoxr antaganist, an insulin receptor kinase
stimulant, a tripeptidyl peptidase II inhibitor,'a dipeptidyl
peptidase IV inhibitox, & protein tyrosine phosphatase-13
inhibitor, a glycogen phosphorylase inhibitcr. a2 glucose-6-
phosphatase inhibitor, a fructose—bisphdsphatase inhibitor, a
pyruvate dehydrogenase inhibitor, a hepatic gluconecgenesis

inhibitor, D-chiroinsitol, a glycogen svnthase kinase-3



factor, nerve growth factor, a carnitine derivative, uridine,

5- hydr oxy-| - net hyl hi dant oi n, EGB-761, binocl onol, sul odexide, Y-128, an
angi ot ensi n-converting enzyne inhibitor, a neutral endopeptidase inhibitor,
an angi otensin! | recept orantagoni st, an endot hel i n-converti 2§ Gbe

i nhibitor, an endothelin 2 6 MAY 2305 136 receptor antagonist and a
diuretic agnet, and the disease associated with hyper gly CCma i S

di abeti,. conplications. 31. A pharmaceutical conbination clainmed in claim
30 wherein the active ingredient other than a gl acopyranosyl oxypyrazol e
~derivati venigl i ged,i gretagom 1 ikb p | @har Meceuticeallny 1aceepephliee -sal t
thereof is at |east one menber selected fromthe group consisting of an

al dose regigt @ageei NhihiiQgoran BNgbebensken1 £OONEEE] Ngnenzy M BRivhiitor, a
neutral endopeptidase inhibitor and an angiotensin Il Teceptor antagonist.

32. A phaimateyhkCatn conpinatien ickal aRdiidh &l aldm26: e einn v itthe aghi ve
i ngredi ent ot her t han a “gl ucopyranosyl oxypyrazol e ‘derivative clai ned

i nclai m -5, 0f caphgt g eyt i cal d yasoapt alemsaldn tiherepf-J.5 at pheagtinone
nmenber selected fromthe group ™ consisting of an insulin senS|F|V|ty

enhancer , ﬂ]cgégc@%_l%hl%bst%rpt Lan JnPWohHLfdmca%'cg‘éaPégg 2B, é‘r%‘c'L;;Bn%E”e“ on

enhancer an rnsulin preparatlon cagon recepto ant agonrl' s

insulin r ESQEandé‘rlsagﬁ?@ shioubant, %*tfévpﬁpiigﬁ’kag%yx@a%%Mmbﬂ?b?'tor a

dlpeptld pept InhrBitor, a proteln ~tyrosine phosphatase-1

| nhi bi tor, 12 0] yoegen. phosphanyl @5, | hi B taQ:re’L\@LagAé@Oéelﬁn]pQQSBBﬂiase

i nhibitor, "a fructose- bi sphosphat ase” i nhibitor,” a pyruvate dehydrogenase
|nh|b|t0rd1pept1dase inhibitor, insulin-like growth factor-1I,

{

' platelet-derived growth factor, a platelet-derived growth
factor analogue, epidermal growth factor, nerve growth factor,
a carnitine derivative, uridine, 5—hydroxy—l-methylhidantoin,
EGB-761, bimoclomol, sulodexide, Y-128, a hydroxymethyl-
glutaryl coenzyme Areductase inhibitor, afibricacidderivative,
a B3—édrenoceptor agonist, an acyl-coenzyme A cholesterol
acyltransferase inhibitor, probcol, a thyroid hormone recepfor
ag_onist, acholesterol ebsorptioninhibitor, aliApase inhibitor,
a microsomal triglvceride transier protein inhibitor. a
lipoxygenase inhibitor, & carnitine palmitovl-transferase
inhibitor, a sgualene synthase inhibitor, a low-density
lipoprotein receptor enhancer, a nicotinic acid derivative, a
bile acid sequestrant, a sodium/bile acid cotransporter
inhibitor, a cholesterol ester transfer protein inhibitor, an
appetite suppressant, an anglotensin-converting enzyme
inhibitor, a neutral endopeptidase inhibitor, an angiotensin
IT receptor antagonist, an endothelin-converting enzyme

inhibitor, an endothelin receptor antagonist, a diuretic agent,

a calcium antagonist, a vasodilating antihypertensive agent,



a hepati cgl uconeogenesi si nhibitor,D-chiroinsitol,a gl ycogen synthase

ki nase-3 inhibitor, glucagon-like peptide-1, a glucagon-|like peptide-1

anal ogue, a glucagon-1like peptide-1 agonist, anylin, an anylin anal ogue, an
anylin agonist; a 2 6 MAY 2005 137 133-adrenoceptor aconi sty g 245 appetite
suppressant, and the disease associated with hvnergl _yrema is obesity. 33.
A pharmaceutical conbination clainediiza claim32 wherein the active
i-ngredi ent other than a gl ucopyranosyl oxypyrazole derivative clainmed in
claim1-15 or a pharmaceutically acceptable salt thereof is at |east one
nmenber sel egi-egdathemithe 10ouR g consist i ho Oft 8= 13y ageenpgept or agoni st and
an appetite "~ suppressant. 34. A pharmaceutical conbination clainmed in claim
33 wherei i, fhe appeli-he supprassant d s an drig sel.ecied,from the group

...... ol

consi sting of & nonoam ne réuptake inhibitor, a seroronin reéuptake

i nhi bi torarn@igfg%%it@ Lelegasi ng stidul @ | o @ser ot oni ?nhﬁﬁ?@io%t,g 2

nor adrenal 1 ne reuptake inhibitor, a noradrenaline releasing stinmulant, an

al - adr enacept 9f , AYANL S 13 KB AAANAGAPLON. 200N - @ dopari ne agoni st. a

cannabi noi'd receptor “antagoni st, ay-am nobutyric acid receptor antagonist,

a H3-hi stam ne antagonist, L-histimne, leptin, a leptin analogue, a leptin
receptor agoni st, a nelanocortin receptor agonist, a-nelanocyte stimulating

hormone,  ggcai ng-and- aophel agi nesHegul al & LT ANSK ispt 1 grhogany, protei n, an
enterostatin agonist, calcitonin, calcitonin-gene-related peptide,

bonbesi n, p f.-£holk ecysbokinin aQeR s £AI{d LOLL OPIdsciated with

hyperglycemia.

27. A pharmaceutical combination claimed in clainJ26 wherein
the active ingredient othe: than a glucopvreanosyloxypyrazole
derivativeclaimedinclaiml-l5orapharmaceuticallyacceptable
salt thereof is at least one member selected from the group
consiéting of an insulin sensitivity enhancer, & glucose

absorptioninhibitor, abiguanide, an insulin secreticnenhancer,

fu

an insulin preparation, a glucagon receptor antagenist, an
insulin receptor kinase stimulant, a tripeptidyl peptidase II
inhibitor, a dipeptidyl peptidase IV inhibitor, & protein
tvrosine phosphatase-1B inhibitor, a glycogen phosphorylase
inhibitor, a glucose-6-phosphatase inhibitor, a fructose-
bisphosphatase inhibitor, @ pyruvate dehydrogenase inhibitor,
a hepaticgluconeogenesis inhibitor, D-chiroinsitol, a glycogen
synthase kinase-3 inhibitor, glucagon-like peptide-1, . a
glucagon-1like peptide-1 analogue, & glucagon-like peptide-1
agonist, amylin, an amylin analogue, &n amylin agonist and an

eppetite suppressant, and the disease associated with

hvperglycemia is diabetes.



rel easi ng hornone, acorticotropin-rel easi ng hornone anal ogue, a
corticotropin-rel easi ng hornone agoni st, urocortin " somatostati n, a

somat ost.atl n anal ogue, a sonatostatin receptor 2 6 MAY 2005 138 ni st,
pituitary adenyl ate cycl ase-activating peptide, brain- deri%émﬂﬁgﬁ}otropaic
factor, cil ary neurotrophic factor thyrotropin-releasing hor~ilone,
neurote_insin, sauvagine, a neuropeptisde i' antagonist, an opioid peptide
ant agoni st, a gal anin antagoni st, anelan.i.n-concentrating hornone

ant agoni st, an agouti-related protein inhibitor and an oraxin receptor

ant agoni st 35. L- use of (A) a glucopyranosyl o <<ypyrazol e derivative
claimed in claim11l-1s or a pharmaceutically acceptable salt 'thereof, and

(B) at |eagt one grenheicset eeteddiiMatig @neime@ igadsd shiTgweranni nsulin
sensitivity enhancer, a glucose absorption inhibitor,

abi guani dgpani sl s SgEL@L LNt 6PRARCEan AN 1 NS Pa Pl eparalhorea2a14l ucagon
receptor antagonist, an insulin receptor k nase stinmulant, a tripeptidyl

pepti dasegd i kol BictiQrimea G peRt nd-Wis Peptindase davdinhibi§ 8EcedrREOEEI N
tyrosi ne oho_pnatase-15 inhibitor, a glycogen phosphorylase inh_bbitor, a

gl ucose- 5 phosphatage hBNEBI HQLs A adfd Wehdis sDisPhosphatasentnBicbibor, a
pyruvat e dehydrogenase inhibitor, a

henat i cgl ysPegengsH$i BRI Binten 1B GRIQINSi Q) & Y&ogen. syntpase kinase-3
i nhi bitor, glucagon-like peptide-i., a glucagon-|ike peptide-|I anal ogue, a

gl ucagon-Likerpepbhdeml v AgoNi sbi gaRKLIGR., A0iABKhER ANAIOGUS, enBBnaRYY |in

agoni st , an aldose reductase inhibitor, an advanced gl ycati.on endoroducts
an insulin preparation, a glucagon receptor antagonist, an
insulin receptor kinase stimulant, a tripeptidyl peptidase II
inhibitor, a dipeptidyl peptidase IV inhibitor, a protein
tyrosine phosphatase-1B inhibitor, a glvcogen phosphorylase
inhibitor. @a glucose-6-phosphatase inhibitor, a fructose-
bisphosphatase inhibitor, a pyruvate dehydrogenase inhibitor,
ahepaticgluconeogenesis inhibitor, D-chiroinsitocl, aglycogen
svnthase kinase-3 inhibitor,'glucagon—like peptide-1, a
glucagon-like peptide-1 analogue, a glucagon-like peptide-1

agonist, amylin, an amylin analogue and an amylin agonist.

29. A pharmaceutical combination claimed in claim 28 wherein
the active ingredient other than a glucopyranosyloxypyrazole
derivativeclaimedinclaiml-15o0orapharmaceuticallyacceptable
salt thereof is at least one member selected from the group
consisting of an insulin sensitivity enhancer, a glucose

absorption inhibitor, abiguanide, aninsulin secretionenhancer

and an insulin preparation.

30. X phermaceutical combination claimed in claim 26 wherein



formation inhibitor, a protein kinase Cinhibitor, a y-amino' butyric acid
recept or antagoni st, a sodium channel antagonist, a transcript factor
~|-'"<2 inhibitor, alipid 2 6 MAY 2005 139 "o=:'_dase i nhi ?hfmﬁ an w
acetylated-a- 1 "in'.ked-aci d- pe dipeptidase inhibitor, g zpﬂéct or-1,
pi atel et-derived g-On.n factor, a plareiet-derive(f growmh factor anal ogue,
epi dermal growth factor, nerve growt hfigctor, a carn_tire derivative,
uridine, S-.h ydrO~!'V-1-metC _Y | hl dantOi R, EG3-761, binocl onoi,

sul odexi de, 'J-123, a ilvdroxvrset '-VI- glutaryl coenzyne A reductase

i nhi bi ttheaaéicmiaciagicédi@%&i ¥atis¥ethan( 3; g BIE EPOCERLRK 1209 Staz AR _
acyl -coenzyne P. cholesterol acyltransferase inhibitor, Drobcol, a thyroid

hormone EecepLek ,aQon Ste g 8ncNQl6sE €1 0L -ahsorptd of, | PBLRL Lol c o A Ji1Rase
i nhibitor, a mcrosomal triglyceride transfer protein 1inhibitdr, a

| i poxvgepase LnRi-BLEON,s & Carduddi ne,palMiovl sciLangherass kali Bilor, a

saual ene synthase inhibitor, a lowdensity |iIpoprotein receptor enhancer, a

ni cotini eoagkgriﬂgr oatinye,n &, P esacd b fecuestfanhce2 Sadigibid.e acid
cotransporter inhirbitor, a cholesterol ester transfer protéin inhibitor, an

appet i t e, §UpPLeSSaNtnh Ak 8991 QUENSI N CANVER t1hRG 1 18NZY BB k RBL RIEQNc .3 neutral

endopepti dase i nhybitor, an angiote-nsin -l receptor antagonist, an

endot hel } 3- ¢QOUeELT NG« RIZWE, A Nhi bi 1,05 g @Nendot hebin heeephok rant.agoni st, a

diuretic agent, a cal cium antagonist, a vasodilating antihvpertensive

agent, a;gyfpathetie bbocki Pgsa0ePimuB NS ]LliH ACti A peptidase 11
inhibitor, & dipeptidyl peptidase IV inhibitor, a protein
tyrosine phosphatase-1B inhibitor, a glycogen phosphorylase
inhibitor, a glucose-6-phosphatase inhibitor, a fructose-
bisphosphatase inhibitor, a pyruvate dehydrogenase inhibitor,
a hepatic gluconeogenesis inhibitor, D-chiroinsitol, glycogen
synthase kinase-3 inhibitors, glucagon-like peptide-1, a
glucagon-like pepticde-1 analogue, a glucagon-like peptide-1
agonist,amylin,anamylinanalogue,anamylinagonisf,analdose
reductase inhibitor, an advanced glycation endproducts
formaticon inhibitor, a protein kinase C inhibitor, a
y-aminobutyric acid antagonist, & sodium channel antagonist,
atranscript factorNF-xBinhibitoxr, alipidperoxidaseinhibitor,
an N-acetylated-ca-linked-acid-dipeptidase inhibitor,
insulin-~like growth factor-1I, platelet-derived growth factor,
a platelet derived growth factor analogue, epidermal growth
factor, nerve growth factor, a carnitine derivative, uridine,
5-hydroxy-1l-methylhidantoin, EGBE-761, bimoclomol, sulcdexide,
Y-128, an angiotensin-converting enzyme inhibitor, a neutral
endopeptidase inhibitor, anangiotensin Il receptor antagonist,

an endothelin-converting enzyme inhibitor, an endothelin



anti hypertensi ve agent, an a2-adrenoceptor agonist, an antiplatelets agent,
a uric acid synthesis inhibitor, a wuricosuric agent and a urinary
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31. A pharmaceutical combination claimed in claim 30 wherein
the active ingredient other than a glucopyranosyloxypyrazole
deriﬁativeclaimedinclaiml—15orapharmaceuticallyaccep£able
salt thereof is at least one member selected from the group
consisting of an aldose reductase inhibitor, an angiotensin-
convertingenzymeinhibitor,aneutralendopeptidéseinhibitor

and an angilotensin II receptor antagonist.

32. A pharmaceutical,combinatioﬁ claimed in claim 26 wherein
the active ingredient other than a glucopyranosyloxypvrazole
derivétiveclaimedinclaiml-lSorapharmaceuticallyacceptable
salt therecf is at least one member selected from the group
consisting of an insulin sensitivity enhancer, a glucose
absorptioninhibitor, abiguanide, aninsulinsecretionenhancer,
an insulin preparation, a glucagon receptor antagonist, an
insulin receptor kinase stimulant, a tripeptidyl peptidase II
inhibitor, a dipeptidyl peptidese iV inhibitor, & protein
tyrosine phosphatase-1B inhibitor, a glycogen phoéphorylase
inhibitor, a glucose-6-phosphatase inhibitor, a fructose-
bisphosphatase inhibitor, a pyruvate dehydrogenase inhibitor,
a hepatic gluconeogenesis inhibitor, D-chiroinsitol, a glycogen
synthase kinase-3 inhibitor, glucagon-like peptide-1, a
glucagon-like peptide-1 analogue, & glucagon-like peptide-1

e

agonist, amylin, an amylin analogue, an amylin agonist, a



ai -, gaggagc acacagaggc 20 <210> 2 <211> 20 212> DNA <213> Artifici al
Sequence <220> <223> Synthetic DNA priner <d00? 2 ggcal agaag ccccagagga 20
<210> 3 (211> 29 <212> DNA <213> Artificial Sequence <220> <223> Synthetic
DNA primer <400> 3 aacctcgaga i ggaggagca cacagaggc 29 <21066 A1> 29
<212> DNA <213> Artificial Sequence <220> <223> Synthetic DNA prinmer 2 6
MAY 2005 WO 02/ 053573 PCTI TP01111348 24?2 <4W 4 aacaagcttg gcat agaagc
cccagagga 29

fi-adrenoceptor aconist eand en eppetite suppressant, and the
ted with hyperglivcemia is obesity.

33. A pharmaceutical cembinetion claimed in claim 32 wherein
the active ingredient other than a glucopyranosyloxypyrazole
deriVativeclaimedinclaiml—lsorapharmaceuticallyaccepfable
salt thereof is at least one member selected ffom the group
consisting of & Piy-adrenoceptor agbnist and an appetite

suppressant.

34. A pharmaceutical combination claimed in claim 33 wherein
the zppetite suppressant is an drug selected from the group
consisting of & monoamine reuptake inhibitor, a serotonin
reuptékeinhibitor,aserotoninreleasingstimulant,aserotonin
agonist, & noradrenaline reuptake inhibitor, & noradrenzline
releasing stimulant, an «j;-adrenoceptor agonist, a
Ppo-adrenoceptor agonist, a dopamine agonist, a cannabinoid
receptor antagonist, ay-aminooutyric acidreceptor antagonist,
a Hi-histamine antagonist, L-histidine, leptin, &z leptin
analogue, a leptin receptor agonist, a melanocortin receptor
agonist, a-melanocyte stimulating hormone, cocaine-and
amphetamine-regulated transcript, mahogany protein, an
enterostatin agonist, calcitonin, calcitonin-gene-related
peptide, bombesin, a cholecystokinin agonist, corticotropin-
releasing hormone, acorticotropin-releasinghormone analogue,
2 corticotropin-relezsing hormone agonist, urocortin,.

somatostatin, a somatostatin analogue, a somatostatin receptor
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agonist, pituitary adenvlate cyclase-activating peptide
brain-derivadneurotrophnic factor, cilia v neurotrophic factor
thyrotropin-releasing hormone, neurotensin, sauvagine, a
neuropeptide Y antagonist, an opioid peptide antagonist, a

galanin antagonist, amelanin-concentrating hormone antagonist

an agouti-related protein

antagonist.
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reductase inhibitor, an advanced glycation endproducts
formation inhibitor, & protein kinase C inhibitor, a
v-aminobutyric acid resceptor antagonist, a sodium channel
antagonist, a transcript factor Nf-x8 inhibitor, a lipid
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at-darived growth factor, atelet-derived growin
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factor analogus, epidermal growth factor, nerve growth factor,
a carnitine derivative, uridine, 5-nydroxy-1l-methylhidentoin,
£G3-761, bimoclomol, sulodexide, ¥Y-128, a hydroxymethyl—

glutaryl coenzyme A reductése inhibitor, a fibric acid

derivative, a Pi-adrenoceptor agonist, an acvl-coenzvme A
cholesterol acyltransferase innibitor, probcol, a thyroid
normone reCeptor agonist, a cholesterol absorption inhivitor,
a lipase inhibitor, a microsomal triglycerida t:ansfe:'protein
inhibitor, & lipoxvgenase inhibitor, a carnitine palmitovyl-
transferase inhibitor, a squalene synthase inhibitor, a
low-density lipoprotein recepior enhancer, a nicotinic acid
derivative, a bile acid sequestrant, a sodium/bile acid
cotransporter inhibitor, a cholesterol ester transfer protein
inhibitor, an appetite suppressant, an angiotensin-converting
enzyme inhibitor, a nesutral endcpeptidase inhiobitoxr, an
angibtensin IT receptor antagonist, an endothelin-converting
enzyme inhibitor, anendothelin receptor antagonist, adiuretic
agent, a calcium antagonist, a vasodilating antihvpertensive
agent, a sympathetic blocking agent, a centrally acting
antinypertensive agent. an az-adrenoceptor agonist, an
antiplatelets agent, a uric acid synthesis inhibitor. a
uricosuric agent and a urinary alkalinizer, for the manufacture
of a pharmaceutical composition for the prevention-or treatment

of a disease assoclated with hyperglycemia.
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