; e3e.|"x#T 8.6n.T.>  DESCRI PTI ON GLUCOPYRANCSYLOXYPYRAZOLE DERI VATI VES
AND USE THERECF IN MEDICI NES 5 Technical Field The present invention

rel ates to gl ucopyranosyl oxy pyrazol e ?eri vatives or pharnmaceutical |
acceptabl e salts thereof which are usetul as nedi canents anqmm Mﬁmm\cal
uses 10 thereof . Mre particularly, the present invention r

gl ucop~yranosyl oxypyrazol e derivatives represented by the gener albowfgr nul a:
R ~~T(l) a~~NNR 15 wherein R represents a hydrogen atom a | ower

al kyl group or a group formng a ' e of Qand T represents a group
represented by the general forwllgég(ggj%‘%o‘ ~~~~~~ "OH OH ( wherein P
represents a hydrogen atomor a group formng a prodrug ) , 20 while the
ot her represents a |lower alkyl group or a halo ( | ower alkyl) group; R2
represents a hydr ogeLEC@RYRENODVEOXEP KRAZQLDH UPERIVATIVES

AND USE THEREOF IN MEDICINES

5 IR

Technical Field *159159+*

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:

R2 T
/\

N

oy

R

(D

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:

PO 0.0
HO" “/OH

OH

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

alkyl) group; R2 represents a hydrogen atom, a lower alkyl group,



2 a | ower al koxy group , a lower alkylthio group , a halo ( |ower alkyl )
group or a halogen atom and with the proviso that P does not represent a
hydrogen atom when R represents a hydrggen atomor a |lower alkyl group , or
pharmaceutically acceptable salts thereof , 5 which are useful as agents
for the prevention or treatnment of a disease associated with hyperglycem a
such as di abetes, diabetic conplications or obesity, of which

gl ucopyr anosyl oxypyrazol e derivatives , which have an inhibitory activity

o R 10 whaPRer HORRETGERER, R1onEE ARRILeh O B BT 4 S LpdOr g FRY. o
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| over al kyh ) QrQlR r%fo@&' egggﬁ(%@@eugﬁ%aqwaé@cé%me ggﬂtégherﬁof,

phar maceut i cal uses thereof. ground Art etes is one o

i festyl egnebat & mééﬁ?fsawatgfégtt@efeécmé PRk & t LHRANGE 1P aRiin?Y P@abi t

and | ack of exercise . Hence ,” diet and exercise therapies are perforned in

patients wi§hsdhabehgsockEbheyi®henyphey1itamsdf Ehehent aonbeebsand 5
continuous performance are difficult, drug treatnment is sinultaneously

per f or medai w181 sl (1St i S berydueas, afdvi iengilagepsirahvsy Y oxy -
enhancer shave been enpl oyed asanti di abeti c agents. However, biguanides and
sul f onyl upgaazsheweatisasiional | yhach bave #af iantibisoeh avs ivddlyl Tn AGmdasi s and
10 hypogl ycem a, respectively. In a case of using insulin sensitivity
enhancer sSGhali2er sepeékentedsbghthe gdeamadcfasmabal:ly are observed, and it
is also concerned for advanci ng obesity. Therefore, in order to solve these

probl ens, it has begn ired tq)develop anti di abetic agents having a new
R T
\
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wherein R0 represents a hydrogen atom or a lower alkyl group;
0 0
one of Q and T represents a group represented by the general

formula:

HO 0,0
HOY “0OH

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, alower alkylthiogroup, ahalo(lower
alkyl) group or a halogen atom, are active forms, and to
pharmaceutical uses thereof.

20

Background Art



15 nmechanism |In recent years) devel opnment of new type antidi abetic agents
has been progressing, which pronote urinary glucose excretion and | ower

bl ood gl ucose |evel by preventing excesgs glucose reabsorption at the kidney
(J. din. Invest . , Vol . 79, 20 pp . 1510-1515 ( 1987 ) ) . In
addition, it is reported that SGT2 (Na+/glucose cotransporter 2) is
present in the S1 segnent of the kidney's proximl tubule and participates
mainly in reabsorption of glucose filtrated through glonerular ( J. Cin.

I nvest., Vol.9%; A3/ lé%n(el8%4nfeéeg%dke%¥ea' 805055489 £6n afuiman

SA.T2 act|V|ty prevents reabsorption of  excess glucose at the kidney,

subsequerﬂalakg&r&m&@:@cﬁéﬁpetdma%ﬁabﬂk wﬁasleadmfienewfserl Nfencénd
normal i zes blood gl ucose Tlevel Therefore , fast devel opnent of

ant i di abediex aeﬂﬁiﬂtesqem.@ 134 4 Pt ER péﬂ%&hﬁéﬁ YirGdd tdnt d edwrran SGA.T2
and have a new nmechani sm has been desired. Al so, since such agents pronote

the excrelimeds exFagEhahderss wWhengh tisheustirg eand conrsequanid y the
gl ucose 5 accunulation in the body is decreased, they are al so expected to

have 3 presteditr it pedtdEhatdd hed f(ﬂﬁﬁfﬂfuptb,esdflyg antbatmirithatd ng ef fect.
Furthernore, the agents are considered to be useful for various related

di seases sihimsihtitsoi’s AE peifFamtiedg t Rew proignessi dfs dsabebaglareabesidy due
to hyperglycem a. 10 As conpounds having pyrazole noiety, it is described
t hat WAY-iid3yi8ih $ens taseitpenhamaetr sifavexiceeh edpdbyedss amt i aisd t d ce.
However, its effects in human are not described at all (J. Med. Chem, Vol
39, pp. 3BERH1ID28He¥eYe)),. bliguBnidessand culifloayllweadtsi sihovhe present

i nventors have studied earnestly to find conmpounds having an inhibitory
activity agrdrimnalSa Evesse eirdts suchads f bamie Relduigo s
represented by the above general fornula (1) are converted into

gl ucdfyr AMRIIBSLTHR p\FesRA Rt G 1V at | ¥8s & E9FEs Ot BE1BY LhEUABBve general
formula (11) as their active forns in vivo, and show an excel |l ent

i nhi bi t orSERTHEANIEY [P Wm@%&sw#%% GRS 138Dy forning the
basi s of thesg{esent i nvention. Fresent i nvention s to rovi de the

f ol | owi n® 2 Zhe SR S(‘?)F;}’Eﬁr étdér‘?Jv%? FOBSCERePHAr YRR |y

t abl alts t whi ¢h t bi t SE.T2
T vivo SREHy altPExEgoRam Ay BOAPS cam 00T dxeoe BEbbYEbE, ot i txcoss

gl ucose i.n the urine thro reventl h eabsor pt.ion of glucose at the
ki dney, l?meq odepsfjtﬁﬁ‘%et %ﬁ% cRItT caJrék(gulasl%aes{-a er% t£ s a‘gtrhe pr esent
i nvention rglatges to a gIucopyranosyloxypyrazole derlvatlve represent ed

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 glomerular (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 the urine, and normalizes blood glucose level. Therefore,



general formula: R2 (1) ol VN NR wherein Rrepresents a hydrogen atom a
| ower al kyl group or a group formng a prodrug; one of Qand T represents a
group 10 represented by the general fognmula: PO O O HO-~~~ .~~"OH OH (
wherein P represents a hydrogen atomor a group formng a prodrug ) , while
the other represents a | ower al kyl group or a halo(lower alkyl) group; R2
represents a hydrogen atom a |ower alkyl group, 15 a | ower al koxy group ,
a | owner aIkyIthio group , a halo ( lower alkyl ) group or a halogen at om

and with ¢he p{ayd cg%rﬁé}?é dt 4 gts_l]dl\%éorert%% A Qydlagea.at 8”18 ﬁqcal ly

represents a hydr tom or group, or a phar

accept abl g3 Coﬁg £ i) ﬁL%mérga@geﬁsggebh%ny wrﬁéeﬁsﬁl%m a

phar maceut 1 ca osi tion, unman Itor an agent of the

preventi g, Ok ebhti {E g Of A@Ls@' SEfﬁc?e %ﬁ%ﬂ%é’ér@@s MBHotchHB’QEEQE?!ESH‘ a,

whi ch conprise as an active ingredi ent a glucopyranosyl oxypyrazole

derivati Ver l8RIR5LH1 860 8Y ttﬂlﬁng?p‘él&% W %hdf@&‘i%'éﬁuéﬂx%l_\?rth% glucose
pharmaceutically acceptable salt thereof . The present” invention rel ates

to a met hodchmildPEoRT &Y ¢Hd 8BA9 1L-r@eéﬁ@@§e@f thel} $8R5@188588paELEaW th
hyper gl ycem a, which conprises adm nistering an effective anount of a

gl ucopyr ap@sia P& YRYHEEPE £t Ueg | ¥At AVeeV £t £6§NELEe BY éﬂeoe@de%; ggner al
formula ( | ) or a pharnmaceutically acceptable 10 salt thereo The

present iGwenatOngrefedes. t Fua thsrndires, dhdC apynhaiR0aykoxynyiaéekta to
derivative represented by the above general fornmula ( I ) or

aphar nmac et ue@ifiyl Aot epirdlolus sal &t éd erisefa sfeqr whbeh maaiiraat doepahying
pharmaceutical conposition for the 15 prevention or treatnment of a disease
associ at ethav phogyees gbf céialbet &sir Oheobesetyt fiee pteskeyperaleoemba. r el at es
to a pharmaceutical conbination which conprises (A a
gl ucodyr anosyl o&ywp@mdsmvm ibYaazedreesehe tyl, iyt ihaesisaideOtiyaber al
formula ( | apharmaceutical ly acceptable salt thereof ,

WAY 12378 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 Disclosure of the Invention
The present inventors have studied earnestly to find
compounds having an inhibitory activity in human SGLT2. As a
result, it was found that 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
256 glucopyranosyloxypyrazole derivatives or pharmaceutically
acceptable salts thereof, which exert an inhibitory activity

in human SGLT2 in vivo and show an excellent hypoglycemic effect



and (B) at |east one nenber selected fromthe group consisting of an
insulin sensitivity enhancer, a glucose absorption inhibitor, abiguanide,
an insulin secretion enhancer, an insukin preparation,a glucagon receptor
ant agoni st, an insulin receptor 25 kinase stinmulant, a tripeptidyl
peptidase Il inhibitor, a dipeptidyl peptidase IV inhibitor, a protein
tyrosi ne phosphatase-1B i nhi bitor, a gl ycogen phosphoryl ase inhibitor, 7
a gl ucose- 6- phosphatase i nhibitor, a fructose-bi sphosphatase inhibitor, a

pyruvate Q%MI%Q%SSXE@QE%%I%os@iH hgigxleufﬂfgggﬁ{iﬁ%v%nting the

i nhi bitor,D-chiroinsitol, a glycogensynthase kinase- bitor,

gl ucagon-LLkgspeptide-or 816LyEa0RE- LhkCxPanep! [dfaltanpkoguge a

gl ucagon-11ke peptide-1 agonist, anylin, an anylin analogue, an anylin
agoni st, gRaphaoserigduchass tRBEBLEOr, an advanced glycation endproducts
formation inhibitor, a protein kinase C inhibitor, a y-am nobutyric acid

receptor antagomhst,id, SEHEUPrEHENNCinPBh ORI Bd1abesr HSEri pt 10 factor
NF-xB i nhibitor, a lipid peroxidase inhibitor, an

N-acetsy| ayedcopytakesdya6kdpypapbidageri vt bt oreptasshtaal b¥etgeowt h
factor-1, platelet-derived growh factor, a platelet-derived growh factor
anal ogue gerprgerpBtmgrawt h factor, nerve growh factor, 15 a carnitine
derivative, uridine, hydr oxy- 1- et hyl hi dant oi n, EGB- 761, bi nocl onol,

sul odexi de, Y-128, yxymet hyl gl utaryl coenzyme A reductase
inhibitor,afibric acid\derivatiy¥e, @)(33-adrenoceptor agonist) an

aryl -coenzynme A chol esterol gcyhtransferase inhibitor, probcol, a thyroid
hor none receptor 20 agoni s& a'hol esterol absorption inhibitor,a |ipase
inhibitor, a mcrosomal triglygeride transfer protein inhibitor, a

| i poxygenase inhibitor) a carnitine palmtoyl-transferase inhibitor, a
squal ene synthase_inhibitor, a | owdensity |ipoprotein receptor enhancer, a
ni cot i ni cCWREFEIReR i XeRTERENES & INI%PIRT F OB stPYRE, 24k¥ddPLRYBI PE aci d
cotransporter inhibitor, a chq%esterol ﬁﬁggi t rapsfer rot%in i nhibitor, an
appetite SUPPPRRSEAAMING & RFQFEIEI PR PRG enroRECSeBESNA| BFPUP, a
neut r endogegtiga ebing'bitor ~an gng%oignsin Il receptor antagonist, an
endot hel i hSRoRVEPEF g $n bﬁEg?%ﬁI%It PT™an%&ndot hel i n recept or antagoni st,
a diuretic agent, a cal cium antagonist, a vasodilating antihypertensive
agent, 5 a synpathetic blockijng agent, a centrally acting antihypertensive
agent, an a2-adrenq§ o ist, an antiplatelets agent, a uric acid
synthesis inhibitor,“a uricpsuric agent and a urinary al kalinizes. The
present invention reh@féiTjd%ﬂ1nethod for the 10 prevention or treatnent of
a di sease associated w thafjyperg~.ycenm a, which conprises adm nistering an
effective amount of (A) a gl ucopyranosyl oxypyrazol e derivative represented
by the abbykegehsPHCRLRSANES 2 PYdEPIgnSHorRica SEPERIGOF THAOEDPEPABUL A t

t hereof, in conbination with 15 %B) at | east one nenber selected fromthe
group con¥Ritenherther RERFPRERASI ? iMANSF BAKIhcSEOWP ATEoRR19h48VEEI on
inhibitor, a biguanidﬁazan insulin secretion enhances, an insulin

prepar at | BhKEL §ISFCHPEnR r EEBPESPARIPBRAF gD oMy PHer et b#TRPRase
ti t tr tidyl tid | i ibit 0 di tid tid
TV 1 i bi £8Pl HRpe droBFbe e bbsrirkte bhopna i e PRI BEE,
hosoh a pProt I s b by
PRSPt VRS g £ food BAUEESGnE RICSPERL SR AN WA Renees,
hepatic g}uGPEEERENEHyArJYEPhEBH &R 2kpBTebehtsda Hpddfdh 2BhI&5e

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



25 ki nase-3 inhibitor, glucagon-like peptide-1, a glucagon-like peptide-1
anal ogue, a glucagon-1ike peptide-1 agonist, anylin, an anylin anal ogue, an
anyl in agoni st, an al dose reductase g inhibitor, an advanced glycation
endproducts formation inhibitor, a protein kinase Cinhibitor, a

y-am nobutyric acid receptor antagonist, a sodium channel antagonist, a
transcript factor NF-KB inhibitor, a lipid peroxidase inhibitor, an 5
N—acetylated a-linked-acid dipeptidase inhibitor, insulin-like growh

factor-1,p béigiﬁgfﬂfé'vﬁﬂ gﬁoﬂ%ﬁp£§9505s anbﬁi$bét1H8£éH§Qn9r8“‘h factor

anal ogue, epider gr bowt actor, nerve grow act or carni fi ne

derivati vslueaggmﬁosglang)%xzélarea&yixmtdm %@re%gnl%@ﬁ g9 bndhgBgkoml

sul odexi de ydroxynet hyl glutaryl coenzyne A reductase
'”h'b'tOrgéﬁéPélcféfhélgeYtYaBkVE pﬁaéﬁgcégi§88§§9tQEcéBQHbié s8fit

acyl -coenzynme A chol esterol acyltransferase inhibitor, probcol, a thyroid
hor none r egrepLOE . agoni st, a chol esterol absorption |nh|b|tor a Ilpase

i nhibitor, 15 a nicrosonal triglyceride transfer protein |nh|b|tor a
llpoxygenase Inhh@lp@éseatcaﬁﬂéhtﬂenpﬂéMht@yltbranﬁéenaaefbﬂhthétor a
squal ene synthase inhibitor, a lowdensity |ipoprotein receptor enhancer, a
ni cotini cpaevéntedhvati veead8mbhteodcaddseguest aapbeiateadiviighbi l e acid
cotransporter 20 inhibitor, a cholesterol ester transfer protein inhibitor,
an appetihgpeughyesssat , waichngompenses- adnyaittagingzyneeffbebiter, a
neutral endopeptidase inhibitor, an angiotensin Il receptor antagonist, an
endot hel i amconvesf iangylermpyrdndayloxstpyra zarl ec deativaltiizer eeppeoented
antagoni st, a diuretic agent, 25 a cal cium antagoni st, a vasodil ating

ant i hyper bgribievabaegenerad \iivpatiet ( ) bragiiangmacent ical teatcaptgabaet i ng
antihﬁyertensive agent, an a2-adrenoceptor agonist, an 10 antiplatelets
agent1l0 a aplt tkeydesPYnt hesis inhibitor, a uricosuric agent and a urinary

al kal i ni zer. The present invention relates to a use of éﬁo a
gIucopyranosylo??%y?ﬁ?%ﬁ%tdéPV9ﬁF¥9E Feprk8entedabysehef aBove 5

general fornul a(l %or a pharmaceutically acc\&gablesaltthereof and (B) at

| east oneIHBABRYTERPEELLYYPYHAEPAE SRTohA D F?PFﬁéeBFegnbYﬁ%UHPHOVe

sensitivity enhancer | ucose absorptlon i.nhi bitor uanj de
Thoul i n SHUPET b TR L PTG L g AP Lo T AR BBt or

oot s oEpr Phai BphPacEss ?pS%tFd955§§§5F§§%8a#chﬂR?ﬁ?%aBepézﬁbﬁPa.n
B ]
] ook 6 BRRREhRL 88 co DOl RLh e kel 0al SOIER, BURBRIRL LS Gk Dl b 27

pyruvat e gdehydrogenasg. i nhibitor, a hepatic 15 gluconeogene5|s
i nhi bitor, %? ﬂ?rg|n5|tol a glycogensynthase ki nase-3 i nhibitor,

gl ucagon- | i ke ppptiderdora, gkﬂéageeséhkelﬂeeﬁtﬂsn1réﬂa£QQU€o &
gl ucagon-|i ke peptide-1 agonist, anylin, an anylin anal ogue, an anylin

agoni st, ﬁﬁaﬁbﬂééﬁti@dmcbaﬁﬁlhaﬁLbhFthcﬁncéﬂﬁ§ﬂ§6§ ghycation endproducts
formation 20 inhibitor, a protein kinase Cinhibitor, a 'y-am nobutyric
acid glucopyranosyloxypyrazole derivative represented by the above
20 generalformula (I)orapharmaceuticallyacceptablesaltthereof,
and (B) at least one member selected from the group consisting
of an insulin sensitivity enhancer, a glucose absorption
inhibitor, abiguanide, aninsulinsecretionenhancer, aninsulin
preparation, a glucagonreceptor antagonist, aninsulinreceptor
25 kinase stimulant, a tripeptidyl peptidase II inhibitor, a
dipeptidyl peptidase IV inhibitor, a protein tyrosine

phosphatase-1B inhibitor, a glycogen phosphorylase inhibitor,



receptor antagonist, a sodium channel antagonist, a transcript factor NF-xB
inhibitor) a |ipid peroxidase inhibitor, an N-acetyl ated-a-1inked-acid

di peptidase inhibitor, insulin-like growth factor-1, 25 platelet-derived
grom h factor, a platelet-derived growmth factor anal ogue, epidermal growth
factor, nerve growth factor, a carnitine derivative, uridine,

5- hydr oxy- 1- net hyl hi dant oi n, 11 EGB-761, binoclonol, sul odexide, Y-128) a
hydr oxynet hyl gl utaryl coenzyme A reductase inhibitor, a fibric acid
derivati v - adr, L Gt n acyl; \% ol
acyltranéfggggéé%h%i6??%&?E%%%§%gﬂ?&gafﬁ$fo?dyéuﬁggﬁéngf?é%g o?ﬁégénist, a
chol est ersgl, APSQUP! I Oy AV d Henfasd 4 MWDI B Por 8 &1 |
triglyceride transfer protein i nh| Itor, a lipoxygenase Inhibitor, a
carnitin i nst LRhidY H48Mma 8 SAUA e ?*ﬂkﬂﬁﬁ iphibitor, a
| ow densie% %‘imp%ﬁéo’%éeﬁ@?g@g%? gbgér{%aér%arﬁﬁaé%dt ?%l acl %%ﬁ eérllg)%/at ive,
a bile aqlhAe0uestdiaMitdr Sedudiqnl-a idel Seﬁ@&ﬁéﬂilﬁ?oéﬁiuééﬁ%miﬂ& a

chol esterol ester transfer protein inhibitor, an appetiie suppressant, an
angi opengidpicaiyer hhadogaay & ghilkiaBbohafiikd 1@ - £RCRPARY, darg1imhi bi tor,
an angiotensin Il receptor antagonist) an endot helin-converting 15 enzyne

i nhi bi t oran aiyEtainel ddud eCapt Ay BiM oo Bét, &n Ghld&sé Cradedtasa cal cium
ant agoni st, a vasodilating anti hypertensive agent, a synpathetic bl ocking
agent, a iafitvBddy, at | v anded YRy detioy cengerddudts afoatk €iee ept or
agonist, an antiplatelets agent, a uric acid synthesis inhibitor, a 20
uricosuriinigenéoNé proteNaryivd&alo DhEghitbe!, 4heafBnvbaeiie &tid@
pharmaceutical conposition for the prevention or treatnment of a di sease
associ at eceaeptohppeagiopdsiti,aa daditumechapsehtan revgporiion, at teansendipgpr odr ug”
means a conpo~ind which is converted into a gl ucopyranosyl oxypyrazol e 25
derivat i viaatepr e didhi b aboy e geinkbrsdrdxoidadea {inHibijtas, am acti ve
formthereof in vjvo. As exanples of groups form ng prodrugs, in cases of
such groupsadettpltateéio-al iykedxgciydoup, 12 a hydroxy-protective group
used generally as a prodrug such as a | ower acyl qéoup , a | ower

al koxy- sUbRGREAGRE] IYWRLERT Ingibip 1ike | ghwth factor-I,

al koxycar bonyl - substi tuted (| ower aQ¥L% group, a |l ower al koxycarhbonyl group
and a | oRhe T KRSARTRET (RN | RETOS. o IRt SErir T R e

illustrated di f h | ted at it tor
ani no- pr AT TN @RglE G S ceR GERER AITAP YRR SART B8y PSR 70Y Y 1 20EPT acyl

00U, B SR ShSTAY PRIV Hoe % LG RP SRR I g e, 200 2
Loy M S YISO Sl NELUSLER SEES DrideotheErers
- Tl"é@ﬁﬁ&f?léhenzymeAreductaseinhibitor,afibricacidderivative,
a P3-adrenoceptor agonist, an acyl-coenzyme A cholesterol
acyltransferase inhibitor, probcol, a thyroid hormone receptor
20 agonist, acholesterol absorptioninhibitor, alipase inhibitor,
a microsomal triglyceride transfer protein inhibitor, a
lipoxygenase inhibitor, a carnitine palmitoyl-transferase
inhibitor, a squalene synthase inhibitor, a low-density
lipoprotein receptor enhancer, a nicotinic acid derivative, a
25 bile acid sequestrant, a sodium/bile acid cotransporter

inhibitor, a cholesterol ester transfer protein inhibitor, an

appetite suppressant, an angiotensin-converting enzyme



y R wherein Rl represents a hydrogen atom a |ower alkyl group, a 15 | ower
acyl group, a |ower al koxycarbonyl group, a | ower acyl oxynethyl group or a
| ower al koxycar bonyl oxymet hyl group; oge of QL and T1 represents a group
represented by the general fornmula P10 O O HO " ~~ ~~~ "OH OH 20 (wherein P1
represents a hydrogen atom a |lower acyl group) a |ower al koxy-substituted
(l oner acyl) group, a | ower al koxycarbonyl-substituted (|l ower acyl) group,
a | owner 13 al koxycar bonyl group or a | ower al koxy-substituted (| ower

aIkoxycaffﬁﬁ&%'%g?%cﬁ”heuﬁ%ﬁﬂ‘%ddgiéﬂﬁﬁﬁhé%ﬁHhﬁi%ﬁ%%r@ Eﬁmﬁﬁg?B%XBSQ?EUP or

a hal o(| ower aI group; R2 represents a hydrogen atom a”lower alkyl
group, a ipwﬁéc@b¥8%Yaﬂ£9§8%i§}IO&EIeﬁégfﬁéfiﬁ-éoﬂIQHPiné Qgg?&gomer al kyl')

group or a hal ogen atom an th the proviso that Pl does nol represent a
hydrogen g yh6R, Bn i ESETH S racRydbedait AAM S, a dianwest & KIQIIanGI oup,
are illustrated. In the present invention, the term"Ilower alkyl group” 10

nmeans a si red odturk A fsb i s o anehedaahlating’ aHR1RAgpbPlehsti@ebaganbon at ons
such as a nethyl group, an ethyl group, a propyl group, an isopropyl group,
a butyl of Ospmp@héEOBUbYbcRIRYPagénBeCabubitrdl DYPaceihgr t - butyl group, a
pentyl group, an isopentyl group, a neopentyl group, a tert-pentyl group, a
hexyl 15 g eiRyRértbfsivkeagbhe, t &F Nk, | HILEN GELPXYT VORI sFEags a
strai ght - chai ned or branched alkoxy group having 1 to 6 carbon atons such
as a net haxyiplatPlets egénky grovpc acpdopgiyh@sDsipinhibisOPL OAOXY group,
a butoxy group, an isobutoxy group, a sec-b~itoxy group, a tert-butoxy
group, a wehtysovxycgagept and28 usbpenyyhdkylignbdzera neopentyl oxy

group, atert-pentyl oxy group, a hexyloxy group or the like; and the term

"l ower al kyl t hi Bhgrpopsembahsventioni ghlatési hedaonebredchied th&ylthio
group having 1 to 6 carbon atons such as a nethylthio group, an ethylthio
group0 a prepsrthen 9oF otipgatinentopf opyfipeasgraspochabadyvihio group, 25 an
i sobutylthio group, a sec-butylthio group, a tert-butylthio group, a

pent yl t hi BYReBabY CaRiasopRhel| coMBT§Fetiprdaintspering| 2ni efgeetpvea
tert-pentylthio groug a hexylthio roug 14 or_the like., The term

"hal ogen APRRERENEAY ?Iﬁ%PFﬂEYE?B%§Y ¥¥P¥Faelat 8pFi%ebi¥®i ne atom or an

i odi dth "h I | kyl " h b I

0817 L SICEEDR, b Bhe 120k Ot kol 4Pz o35 1, 2hove Tove

defined 5 ab . T t " I " ) t rai_ght.- chal ped,

e e Rl b P o e B PR B BT OARY, .
. i | , j t I . Lval oyl

0 Uk & PAOPLENN 0 4 pAnEYEXLcO1OUDE A1 SAOINEY Lo lRsod BEVE) O

al koxy 10a§ﬂ8%hh&%§%¥éi Ny S néeEIQﬁ&d@ﬁﬁg%ﬁJE%ﬁ%%W@ihﬂ%F&t@fYI gr oup

substituted the above |ower al koxy group. The term "l ower oxycar bonyl
group” megngjgushidbghhnchaknedn HeapebednOenkafbes, abkOxygai ANyl group

having 2 to 7 carbon atons such as a nethoxycarbonyI group, an
et hoxycar ppayhr8t 28R, adflucagon receptor antagonist, an insulin receptor
kinase stimulant, a tripeptidyl peptidase II inhibitor, a
20 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, a glycogen synthase
25 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



15 i sopropyl oxycar bonyl group, an isobutyl oxycarbonyl group and a

cycl ohexyl oxycar bonyl group; the term "l ower al koxycarbonyl substituted (

| ower acyl ) group nmeans the above | owgr aryl group substituted by the
above | ower al koxycarbonyl group such as a 3-(ethoxycarbonyl) propi onyl
group; and the term "l ower 20 al koxy-substituted ( | ower al koxycarbonyl )
group neans the above | ower al koxycarbonyl group substituted by the above
alkoxy group such as a2-net hoxyet hoxycarbonyl group. Furthernore, the term

"l ower acyhoxy{EsRy! axgrawana@@n@%&f%@%ﬁ&ﬁb&h@fQUPanéeééh' tuted by
t he above | ower acyl group; and The term"| ower koxycarbonyloxynethyl

group" %ﬂ?}yl?iwpr %?%%ttg%h R HQeQ i%&%ﬂt%ﬁdﬁw all 6 oBRAYS co%ﬁ.d

al koxycarbo group. “I'n the su stltuent rogen atom-or

strai ght - gbadpesh arﬂt%ngnltH@nﬁkﬁfhﬂnkbﬁhaﬁh@_ugparb@é@&glét t Qx %rﬁﬁ&@@ﬂp@t ons

are preferable; a hydrogen atom an ethyl group, a propyl group or an

i sopropyl £ Q& PLP 1R SicBOLeh P £f §F abh 911}]§ ﬁ@rb:‘éﬂﬁ’é@é’ﬂnﬂi@i‘@oks aRst
pref erabl e because of netabolic stabiTity in human |iver S9 fraction. In

the suybstiytaeaty gt &2l fhkegbatbngd or branched al kyl group haV|ng 1to 4
carbon atons, a strai ghtchai ned or branched al koxy group having 1 to 3

car bon at@ﬂﬁepﬂidasétiﬂhghit@halnﬂdubinblﬁnéhgﬂoﬁtkyfhthrgIQup having 1 to
3 carbon atons are preferable; and an ethyl group, an ethoxy 10 group, an

I SOpr opoxylatelet - denttddxXyrgwdhipf actar rea hylahe be gr depieed@ gooeth
preferable. In the substituents Qand T, it is preferable that the

substi t uefiactypr sanallogaer, abkibrpaduprortia fhatofl, overvaldopwthgfaapor Anong
them a |ower alkyl group is preferable; a straight-chained or branched

al kyl groaparaiitigel@enivativeanyudiaeons -hydnoxe-preethubhsdanhdia, met hyl
group is nost preferable. In the substituent P, a |ower acyl group and a

| owerlOal KBRFTAP bonyimeebempohr esplefexidee; YalPBwed hy@seyyaebonyt group is
nore preferable; and a straight-chained or branched al kox carbon¥ group
havi ng 2 9%“5363%Eeﬁnéﬂﬂm§F%@%&W?ﬁ%%nb%é%é?ﬁbPélhﬁiﬁﬁ%& figrigative

met hoxycar bonyl group, an ethoxycarbonyl group, an |sopropoxycarbonyl gr oup
or an i soBURGEBISER LY RFPEFEL praft AGD} ORI & FHIMRREEERL t he
present inventi

Wl .so%?%g%"i%‘bﬁ%ﬁﬁ??ﬁéfmlil?ﬁ STEPREGH £ EBTER ARGy sseceptos

car bonyl ORY4An L. QY&
SO0 o hdaligt p eI YA S LI BYG BEGLE, 2 1apasetnninitar, o

]-1- '%PPerMlc§oQ§$Q i&i9%§r delPransfer Fehp[ phibitor

3-(6- |sopropoxycar ucopyranosyl |sopropbxyphenyl)neth

yl]-1- 'SOP£BQ¥§ énggéthﬂyﬁﬁ%QLe’a carnitine palml gyl-transferase
3-(6-0- |sobutoxycar onyl - ~-D- gl Gcopyr anosyl oxy) - f(4 |sopropoxyphenyl)neth

yl']-1- '50ﬂﬁﬁﬂﬁitérneéh§?ﬁﬂié 8! 8ynPhase inhibitor, a low-density
4-[ (4- et hyl phenyl ) met hyl'] i sopropyl - 3- (6- O et hoxy

car bonyl - i pogtotepy syt oxX entanteiy apyi @30l ®ic acid derivative, a _
3-(6- O et hoxycar bonyl - ~- D- gl ucopyr anosyl oxy) - 4-[ (4- et hyl phenyl ) et hyl]-1-is
opr opyl - Sbirkehgtpiir seghestrant, a sodium/bile acid cotransporter
4-1 (4- et hyl phenyl ) nmet hyl ] - 3- (6- O-i sopropoxycar bonyl - ~-D
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 oz-adrenoceptor agonist, an



10 gl ucopyranosyl oxy) - 1-i sopropyl - 5- met hyl pyrazol e,

4-[ (4- et hyl phenyl ) net hyl ] - 3- (6- O i sobut oxycar bonyl - ~- Dgl ucopyr anosyl oxy) - 1-
i sopropyl - 5- et hyl pyrazol e, 0
4-[(4-ethoxypheny|)nethyl]-l-isopropyﬂ-B-(G-O-nethoxycarbonyl-~-D-g|ucopyra
nosyl oxy) - 5- net hyl pyrazol e, 15

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

phenyl)nethyl] 1- isopropyl 5- et hyl pyrazol e,

4-[ (4-et RIS IS, (2l QRIP SHAHARNY | rrin ¥ 40P Y anosy! oxy) -
1-isopropyl - -nethylpyrazo e,
4- [ (4- et REXINRIAl O RIS Jandr (B 21In M tRecaDos - ~- D 20

glucopyranosyloxy) 1-71 sopropyl - 5- et hyl pyrazol e,

1-isop-ropyl - 3 GrERldMIXUGRIRIINYIr TelRallddC ARy ranasy | XY [ 4- met hoxyphen
yI)nethyI] 5- et hyl pyrazol e,

3-(6- O - el oA BRI 6 xy%yg%&mwaamwmw)réptég&ﬁ@@aw thé-dsdnoxypheny

| ) met hyl ] - 5- met'hyl pyrazol'e,

3-(6-§i Sgﬁﬁf ﬂ@ﬁﬁ@myhbrf&ﬂh&ﬁ%é@m@aiwabcéptaaméwtﬂre[ﬁéomt hoxyp
henyl ) met hyl ] - 5- net hyl pyrazol e,

3-(6-Ci Saa{wt(myaarlbac&w& onreDn@hbe 8 pyé BEesyd @om thieS@roup consisting

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

1-i sopromd -ah (6@ Inei heaeciatribaityt -erradanic apyylanosyd eadyydepreidy| - 4-[ (4- ne
t hyl t hi ophenyl ) net hyl ] pyr azol e,

3- ( 6- O etimhiidrdyony bi g8abi eu@opyrsaricisys oxye t lon sopropgl- mnSinsulin

met hyl - 4-[ (4- net hyl t hi ophenyl ) et hyl ] pyr azol e,

3- (6- 0- | eEEEEG/icEY .ba gtlucagoDrHaepden amusye ksl » aniigewldmtedepteathy| - 4- [ (
4- nethylthlophenyl)nethyl]pyrazole

3- (610 i SuinassygEmuant ( 3 Fginepdyan eap tebdase -1k ogroidsd tar .net hyl - 4-[ (4
- met hyl t hi ophen I)nethy yrazole and 10 the |ike are preferable;

[ (4-i scﬂﬁ'rm ]1‘& Fndeididey - B (ECSHR HeRsRSMony | - (3- D- gl uc
pyr anosyl oxy) - thylpyrazo

(6-O etmﬂﬁﬁﬁnlq 3@1&1&@5.@;& ISPk Phasphary ig5e HBARHSARA ) net hyl
1- |soprop - 5-
(
0
(
I

h
601 b "‘:tlﬁkﬁ%ﬁéaﬁ FHB&B&Fﬁﬁos?l%’3&?%5?1911?%%051’““353
r goégp neia¥6% é?%gq%ﬂ96 nEtno§§¥L§y%Qfﬁ? |%op pof%phenyg)net
-1- -5- 20
Y63 g f&?ﬁ%%%nﬁ%eé{%kﬁﬁﬁﬁégégy?f;%ggy@%o Y Ca BEoHes é@f@%‘enﬁ ) et hy|
] - 1-1 sopnopyl s o MMIAWAZ 0lq 3Rl o Eh‘ii!klekﬁ?gEﬁdgnit gﬁ@& LY

conmpounds represented by t he “abové gener al (1) ©of the present

i nvent i on, & - PhaRabgHebYa P%EQQHSL mgkaSQJWiMI a@BdiQk, amylin,
am no-protective groups capable of "using generally as a prodrug into a

hydr oxy  GHrd UdingiiH Qdinafl dYde 0080 aaiyPMidfagbril 460 M SISV ey Az e
derivative represented by T the above general fornmula (I1) in usual way.
For exanpimhibiicororgmoundisaraded el yratsioon émiprddunt < afodeatpreepar ed usi ng a
gl ucopyr anosyl oxypyrazol e derivative

20 inhibitor, a protein kinase C inhibitor, a y-aminobutyric acid

4-
0
3-
]-

3-
p
3-
h
3

receptor antagonist, a sodium channel antagonist, a transcript
factor NF-kB inhilbitor, a lipid peroxidase inhibitor, an
N-acetylated-oa-linked-acid-
dipeptidase inhibitor, insulin-like growth factor-I,

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

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



represented by the above general forrmula ( Il ) according to the 5
foll ow ng procedure or anal ogous procedures thereof: 19 (In oase that R~
PTOCeSS 4 is a hydrogen atom) R2 / \ T P-X2 (VI I ) RR/ \ T (P4)20 ( I 1
l ) RR~\ To/ \ ~o/ \N~/ \ G NQNor ~0- .NN(Id) R5 (Il) RP5~N
(I'b) R 3 Process 5 Process 2 0 (IV) (In case that R1I5 is (In case that R~
not a | ower alkyl group) is a hydrogen aton) Deprotection HCHOR2 / \ Ts
~ INNHR2/ \ To Co /NI~N (le) Process 7 (V) "OH ?rocess 3 R2 / \ T~

o b oty S RO 1 (B cbbmasb 2
(1V) (M 'équQ’ﬁgﬁ.'Sbeﬁz aXa Eé{dhc{aE’éoiﬁﬁ%?tB@ Ia\e1pkiB gasg that Pis a

benzyl oxyoar bo group CB N Deprotection R
derivative, a P3-adrenoceptor agonist, an acyl-coenzyme A

cholesterol acyltransferase inhibitor, probcol, a thyroid

5 hormone receptor agonist, a cholesterol absorption inhibitor,
a lipase inhibitor, a microsomal triglyceride transfer protein
inhibitor, a lipoxygenase inhibitor, a carnitine palmitoyl-
transferase inhibitor, a squalene synthase inhibitor, a
low-density lipoprotein receptor enhancer, a nicotinic 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 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 oaj;-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

26 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,



(I f) R/ \ To -Qo INNR14 (Ih) Wierein P~ represents a

hydr oxy-protective group such as a | ower acyl group, a |ower

al koxy-substituted (lower acyl) group,;oa |ower al koxycarbonyl-substituted
(l ower acyl) group, a |l ower 5 al koxycarbonyl group, a |ower

al koxy-substituted (I ower al koxycarbonyl) group or a benzyl oxycar bonyl
group; P3 represents a | ower acyl group or a |ower al koxycarbonyl group;
20 P4 represents a |l ower acyl group; P5 represents a | ower al koxycarbonyl

R I I I I X

D o1 bor ceonORDSISRED RN aBbkh BN e bl (YRE &IpIBAAR BABK 28" OLP
| k t . . . _ .

Such el POMEERLTY ol UBvel e AR S5O0k £ 0 B0a RTLUSERQNGHE P PP
| k N ; 1

(1 ower aqy hbultOubco fybarbingl Kenycar bapuh CHAR Lithed SLAUET aag¥hdr O oup

a | owner yl group, a [ower al koxy-substituted (
al koxy Carpaayyc Gy O1 g0 s HYd %yf&s@pnaikaw%bél@ftﬁe@bﬂgwéﬁd T6

represents a group represented by the general fornmula: Pp0O O O HO ~~~

. ~~" Opl O (Whef &lrb iy DRSgE A\ SAFE BRI a8 defhdeth aboyed . ophihént he
ot her represents a | ower alkyl group or a halo ( |ower alkyl ) group ; one

of Q- antgrsugLNREUS A& U Q4R rogeheaebhsedaRyahifodgpetattivef groupa: P30
0 O HO ~~~ ~~~ "OH OH (wherein P3 has the sane neani ng as defi ned above) (

whil e t haigddelenkeRnasentsa dricemrig shikil agroupwer @cyrlgrdup 0velonéky! )
group; X1 and X2 represent a |leaving group such as a brom ne atomor 20 a
chl ori ne #itkoRycdtbdiryl R oup; anllower haw'el dhgmsSEnel MRANI@Rd a lower
alkoxycarbonyloxymethyl group are illustrated.
10 As the glucopyranosyloxypyrazolederivatives represented

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

represented by the general formula:

BN (Ia)

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:

one of Q1 and T1 represents a group represented by the general

formula:
0_b
P'O
HOY "OH
OH
20 (wherein Pl represents a hydrogen atom, a lower acyl group, a

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

alkoxycarbonyl-substituted (lower acyl) group, a lower



as def~.ned above. Process 1 21 A prodrug represented by the above
general fornmula ( Ib ) can be prepared by protecting the nitrogen atom of a
gl ucopyranosyl oxypyrazol e derivative rppresented by the above

general fornula(ll)wi th an aliphatic actd anhydride represented 5 by the
above general formula (I11) in an aliphatic acid such as acetic acid at
usually OC to reflux tenperature for usually 30 mnutes to 1 day, or
aIternativer, by protecting the nitrogen atom of a

gl ucopyr a???ﬁw%ﬁil%ﬁ ?rgﬁ Yat Lve ol epr %?L‘i‘c 1pst ity QQV?JL%%‘EV al

fornmul a de derivative 1 ep resente t he above

gener al fQiEHk?cSraniyl')fl%thﬁ nﬁh&lé%ﬂ@@%h@%ﬁeé@ﬁf '&yfév(? 3R

usual ly roomtenperature to reflux tenperatu usua our o 1 day.

The react paBupl B &3a b6( ARRELPLLRLE) ) y&sbeoh% e%tazﬁcé;\%gglag Rlgkhnd

mat eri al, “sol vent an ction te era ure. 15 Process 2

repr esent g¢ oRY d i‘@wé@%‘iﬁg@%@ EQWé'xaaikoﬁ% g¢3aphe PsReARE%YI¥hio
i ntroduci ng a hydroxynmet hyl™ group into the nitrogen atom of a

gl ucopyr ag%ﬁ OXYPNA 28 PLEwEET A Vidy1 Y EgF &I 6SE Y ath g & thdV @rge Re i al
formula ( usi ng fornaldehy e 20 in a various solvent . As the solvent

used in tlaﬁerﬁ.@&tiea R @, aBBE NP pe il o hehi-ahKdr Sfdhathen R

di chl oronet hane, ethyl acetate, N, N-dinethylfornmam de, acetonitrile, a

m xed sol veprekbateoh agdrbhen! bkemcar &e liokkewsan&yadgroag,r aaeti on
tenperature is usually fromOC to reflux tenperature, and the 25 reaction
tinme i s usddbkyratem.30 mnutes to 1 day, varying based on a used starting
material, solvent and reaction tenperature. Process 3 22 A prodrug
represented by Thethbopregentriivémtien a the ctgrmeanldwemprdikarledgriopp”
protecting the hyd.roxynethyl group of a conpound represented by the above
gener ¥ f pemnkaa( ¥¥raightachaigedtof drrapnchedtaliyt eranemasdny 1t ke above
general formula 5 ( VI ) in the presence of a base such as pyridine ,

tri et hyl affi PRTPOR NS SBEDBPIS @ RELBFLNGToBwP c AN RELYLUgTavPe, 2 PsPPYAI ne,
qui nuclidine, 1,2,2,6,6-pentanethyl pi peridine or

1, 4- di azaBFey®l opD. QSQPBQP&ﬁegﬂPPBn 3 IR EY L AR " disohedy lagFogsl-vent .
As the inert solvent used in the reactign, 10 dichl oronet hane,
acetonltrPIéecePH§V1aGEPHPe adFP§6pPBﬁYﬂ QFHBP @hPEP&¥er fEOUP. an

t et rahydr Qf uran é i met hoxyet ga ﬁxag acg gne tert- utaaol,
ni xedsol véﬁPPF%P’ o?r%‘fﬁf P ﬂrB‘Bpr 3 FSFF 2P Y F9EPRacR PEHY
tenpejatut 1P B%”%H ylE m tﬁQCtEQ{nr efzt'o rl %fﬂ?:%& g&%u a“ﬁ. Lie rgeac“ on
time I's u ua y 15 ront ‘mmnatesTto ays , Baséd on used

starting ggt:%&'gﬁlt -ch %\éﬁ”&r% ?RO%(?”%?&@#LH%JIP C‘é‘éss éa@bBEOdrUg

r epr esent by~the a ove gen an "arfal ogous conpound

ther eof caR ol PiERHseS MikHRhg! &f&hﬁg 2Pe thBxHYSE Sy MBI W p GEP YR ougr, the

nitrogen atom and t
an isopropoxy group, a butoxy group, an isobutoxy group, a

a

sec-butoxy group, a tert-butoxy group, a pentyloxy group, an

20 1isopentyloxygroup, aneopentyloxygroup, atert-pentyloxygroup,
a hexyloxy group or the like; and the term "lower alkylthio group”
means a straight-chained or branched alkylthio group having 1
to 6 carbon atoms such as a methylthio group, an ethylthio group,
a propylthio group, an isopropylthio group, a butylthio group,

26 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



T
i

hydr oxynet hyl group of a gl ucopyranosyl oxypyrazol e derivative represented
by the above general formula (I1) with a reagent for protecting represented
by the above general formula (VII ) in,the presence of a base such as
pyridine, triethylamne, 25 N, N-diisopropyl ethylam ne, picoline, |utidine,
collidine, quinuclidine, 1,2,2,6,6-pentanethyl piperidine or

1, 4-di azabicycl o[ 2. 2. 2] octane in an inert solvent or wthout 23 any
solvent. As the inert solvent used in the reaction, dichloronethane,
acetonitrjl e, ethyl. ac t i b I er 0, :

t et rahydroc%c &rhaen,ﬂ{(fezd?frlrgt ﬁ%ﬁ@etﬁggéfgg%,%ﬁﬁox%%%?é a%g{%%cgflf%? 2Bt ‘anol , a
m xedsol kephi BEE ARl A0, B bRBRLLECaFaR dieah! 148 A THRG" PAC N
tenperature 1s Usual y from -40C to Teflux tenperature, an e reaction

time is ugiald M dwedMad Gyl N Yz8iug © nfe 4 Sthe WHN I HRSEH Y, 12

startingmaterial , solvént and reaction tenperature. Process 5 710 prodrug

repr esentb iy thite @B IR ok 4Rl @ {o Behd18§e A 1M 28 QLSE G ound
t hereof can be prepared by subjecting a conmpound Fepresented by the above

genergl fapopd.a Chd)téemdeasydatdqn igholBe RELRSNS & tfa ByHeaihdases such as
sodi um hydrogen car bonate, sodium carbonate or potassium carbonate in an 15

al cohol | preRicHId osUeRcascMBEPangto®s IVIaIPI2 tbhe £82Bbh Ot dRSRRIGI Ure is
usually fromOC to reflux tenperature, and the reaction tine is usually

from 15 msdresaderyll d@bup/alayipidgiassd Yrouplsed wittidy NGARiES ial |
solvent and reaction tenperature. Process 6 20 A prodrug represented by the

above gensiodutiyaryillgoud,f 8 plivaioyanyragmls o trEaanay grand @ah e
prepared by protecting the nitrogen atom of a compound represented by the

above gemgrcdlotfeoryhdaarbong)l wirdupen aald pinet iteraci d cvdry drlikbescyr-epr esent ed by
t he above general forrmula (I11) in an aliphatic acid such as 25 acetic acid
at udOal [spbatittartres¥ [ Uewerrgserlak grouponeans dhleyal3oveilamegsacyl gmbap
alternatively, with a succinimde derivative represented by the above

gener al fsgaifytad/by theapbovieriowes wdioxy gxovpeh EhetkeFmhyidwEr an at
usual l'y roomtenperature to reflux tenperature for 1 hour to 1 day, and
further @Alkoyaanhanyl QGrovpy meafEhte fShraqdrteahiigadbphapaahad 9 t he
above general formula (VI ) in the presence of a base such as pyridine,
triet hyl &%5e-C 8LKOKYEREPEBBLoPHPRP MAEMRTE, ti tAarhen pEPMGi $1Ch @R | i di ne,
qui nuclidine, 1,2, 2,6, 6-pentanet hyl pi peridi ne_ or

14T o o B MERHOSS Aot SOt 31 I YSALREY s SEIPURs @PGh or omet hane,
acetopitrile, ethyl acetate, diisopropyl_ether. chlorofor

et r Sy Y M R et e ARy e P £HERE S S D e ana
tert-but ! eo [ W pj?%; ) t_ usually
-40C to ?“2%’35%%’%%%’3 ﬁ%gt%g?iﬁ#bﬁ‘l{pdu{c%eé t%émgﬁ %Q%L oéagéaact:;n ntime can

be appr opfjalph i | 89wBASRA N g%oﬁﬁ%a%@rtgkngb&@é %w%lév %éQi nd

reaction tenperature. 15 Process™7 A conpound represente y“ t e above
general fQiyatiddted by tnEadbbee MSRH ad KR yicarbedyal BEoaphydeR>ydt hyl

group into the nitrogen atom of a conpound represented by the above general
fornul a (3d(@thdiSidiriodyBigdapidmyin grom; eund Toe/airm “"Avvidie
20 alkoxy-substituted (lower alkoxycarbonyl) group means 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
26 alkoxycarbonyloxymethyl group” means a hydroxymethyl group
O-substituted by the above lower alkoxycarbonyl group.

In the substituent R, ahydrogen atomor a straight-chained



20 solvent used in the reaction, water, nethanol, ethanol,

t et rahydr of ur an, di chl or onet hane, et hyl acetate, N, N-di net hyl f or mam de,
acetonitrile, a m xed solvent thereof ;ghd the |ike can be illustrated. The
reaction tenperature is usually from(} to reflux tenperature, and the
reaction tinme is usually from25 30 mnutes to 1 day, varying based on a
used starting material, solvent and reaction tenperature. Process 8 25 A
prodrug represented by the above general formula ( Ig) or an anal ogous
conpound 4, P WgPf b 8CLA b BRoRY 2 pup of a
conpound %egﬁggéﬁggg%%%g&g%g\%ggg ne?al (%or rrurfa ? V%II i:r‘%vlf‘%%J:ﬂ%fgér:'eagent
for protegti LERM t t DE-AROVE 3RS Ak rdQ5 Y An( Modrbi he
presence o?&gggggg %Egﬂ'3§1%§?¥31§e§ ?fiePhy gn?%%,gﬁ e oﬂr By

N, N-di i SapraRy! SEOYAGRE NSire RULO1EL. ahdit 4l IGopLObY 1 dhRS)p GLlk Mgk di ne,
1,2,2,6, g?{)ent anet hyﬁ% pn%?? di ne or 1?4-di azabil_():yc %[CZH.,Z. Zﬁ)oct ane In an
inert solpyeite0dnd tEHusdYo 5 Ghd/EMo1 i MSstASiiNey ti SR LS@&rido 10 the

reaction, dichloronethane, acetonitrile, ethyl acetate, diisopropyl

et her schlorplordp etx&laméirs%grta@ubn%wﬁ,@gheéxghhaeﬁaﬂea&i PXaREnedcet one,
tert-butanol, a m xed solvent thereof and the i ke can be illustrated. The

reaction 4 Baper@tdir navisgal | Yo f4 0parddC dvonef | aixsteapgriget ure, and 15 the
reaction tine is usually from30 mnutes to 2 days ( varying based on a

used st ard¢haithemicy ivdanddd ellikand greant havihempetat 8r €arboncesomsd, A
prodrug represented by the above general formula ( Ih) 20 can be prepared
by sub | est iangtaradgigtethd ined exebtanchydtdkybidvio garemmahatdngullatg 1g) to
deprotection by catal ytic hydrogenation in the presence of a palladi um

cat al yst 3uwsHrtasn paldrediare paef@rablegn andeen sthyéngrowp, t &e evlzoty sol vent
used in the reaction, nethanol, ethanol, tetrahydrofuran, ethyl acetate, a
m xed 025 gwdwenantisonasfparrigrhepl iskee thexHaroupst a meddyy Iiid or gseup on
tenperature is usually fromOC to reflux tenperature, and the reaction tine
i s usual 13x¢ rf@?ﬁ%@#ﬁ%ﬂ"’&l@o Ergdihe \aatidueadad Q apgt dh dtudédd starting
material, solvent and reaction tenperature., For. exanple &St he conpounds

r epr esentREEERT AR dhite then SRS tESRMtaQ( 5)2 IAMaT &1&Yds8go4R Sfatti ng
materials in épe af orenent i oned productiop @roce S can ge grggared

accor di ng3° GLAFRF 1MW B PHRcedLY BRGEes8 ACHPH RLIEYH 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-f-D-glucopyranosyloxy)-5-methylpyrazole,
3-(6-0-ethoxycarbonyl-f-D-glucopyranosyloxy)-4-[ (4-iso-

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



R2 ~ ~ R3COCH2COOR4 R2 ~ ~ O NHPNH2 R O (X) pRé ~ R3 ~ ,NH ( | X) ~' ~R9 or

its (XI) nonohyarate (XlIl) Process CR2/ ~ Te Process DR2 ~ ~ o0
1) ACet obr ono- ~ derolysisz%[}gluoosqGCB ~ ~N G ~N~N N 2)Op*ionally ROR
R5-x3 (XI 1 1) (XIV) (I 1) wherein X3 and Y represent a |eaving group such

as a hal ogen atom a nesyloxy group or a tosyloxy group; R3 represents a
| ower al kyl group or a halo ( |ower alkyl ) group; R4 represents a nethyl
10 group or an ethyl group; R5 represents a |ower al kyl group; one of (8

ol et heP e Pedh At St R BT Ml 4oy %‘*‘%’@%—?Zé E;F“?’
; - - hay e - ' asisfd . 15
group ; apgd, R r%%,ﬁpﬁrg{}m&g%rayel ggg S'P:ﬂét}g?f?ﬁf 9§iéne above

Process A ACo resen by the a gener ormula (Xl ) can be
prepared by, condens egiyatq Vgt F: e gener al
formul a (?I%§ Wi %?%#%%?%Q%Q%%é%ﬂﬁgﬁye %%%% §§ﬁ§§£i§%%ge4ggﬁérdgyfornula
(X) int SSERkEnP1 ) e DRS L) SUCHs QP 8y 5081 HBY Y b 82 81 POt assi um
tert-butgsf ein an.f%értagilbent ? Qrgéyﬂs t he i%e?? s%lv%ﬁt used in the

react%on,41§%g:éQﬁ§i ¥€1 R8eny i ¢t 1 adysppbpyans - Ne Nodhs8ehbyy f or mam de, a

m xed sol vent thereof and the |1ke can be i ustrated. The reaction

Lermper at ug gl sny/BURl b Yo GOUDYORbA FIDRY AL S e LRy BT EukoBo | emper atur e, and

the reaction tine 1s usually from™ hour to 1 day, varying based on a used

starting smf @Ibaéthéﬁizcyﬁﬁﬁoﬁﬁﬂ-ﬁ%@i@é‘oéfi@%&é\*yéﬂy) Pyopessehgu pyrazol one

derivative represented by the above general 10 formula (Xl1) can be

prepared piyesphpirashny] al €cDsppropyl epresthyedybszdbhe, above general fornul a
(XI') with hydrazine or hydrazi ne nonohydrate in an inert solvent. As the

i nert solyept4ustllyiphéhel je@thydh;3t 06 t@ntsopedbpakydanbonph; et orof orm a
m xed sol vent thereof and the |ike can be

10 glucopyranosyloxy)-l-isopropyl-5-methylpyrazole,
4-[(4-ethylphenyl)methyl]-3-(6-0-isobutoxycarbonyl-f3-D-
glucopyranosyloxy)-1-isopropyl-5-methylpyrazole,
4-[(4-ethoxyphenyl)methyl]-1l-isopropyl-3-(6-O-methoxy-
carbonyl-f-D-glucopyranosyloxy)-5-methylpyrazole,

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

4-[ (4-ethoxyphenyl)methyl]-3-(6-0-isobutoxycarbonyl-f3-D-

20 glucopyranosyloxy)-1l-isopropyl-5-methylpyrazole,
1-isopropyl-3-(6-0-methoxycarbonyl-p-D-glucopyranosyloxy)-
4-[ (4-methoxyphenyl)methyl]-5-methylpyrazole,
3-(6-0-ethoxycarbonyl-f-D-glucopyranosyloxy)-1l-isopropyl-
4-[ (4-methoxyphenyl)methyl]-5-methylpyrazole,

256 3-(6-0-isopropoxycarbonyl-f-D-glucopyranosyloxy)-1l-iso-
propyl-4-[ (4-methoxyphenyl)methyl]-5-methylpyrazole,

3-(6-0~isobutoxycarbonyl-f3-D-glucopyranosyloxy)-l-iso-



15 illustrated. The reaction tenperature is usually fromroomtenperature
to reflux tenperature, and the reaction tinme is usually from1 hour to 1
day, varying based on a used starting qaterial, sol vent and reaction
tenperature. The obtai ned pyrazol one &erivative represented by the above
general formula 20 (XI1 ) can be also used in process C after converting
into a salt thereof in usual way. Process C In case of pyrazol one
derivatives represented by the above general formula (XIT) wherein R3is a

et B! Yo P € AR ORGEFRRAG I PP BRI ESFRLE DY [N above
%C% éﬁ?ﬁ:ﬁiﬁpb%oaé@%gf _§62-_re R RS %T%p&fct”“' ﬁ' %e)tlt n
corrpound%tcgﬂ/ h&fiyfm?%%ﬁ%gﬁﬁiﬂrﬁh%%wéﬁiéent gd by the abovg
A ot e S el S Tt S A s L S T

the ghycesd im[rce@%ém%wﬁamwpmg%ﬁ t4£o14d ke can be

illustrated. "The reaction tenperature is usually fromroomtenperature to

reflux teined.ad W SopAibbNeaFE@e 1 BB 1 gBuddp dvadsdpyuil g to 10 1

day, varying based on a used starting material , solvent and reaction

t enper at Wiopy's- 3 ke @0} vent [ usak tiy1hei dpidyl phd iy I BRgtd Al e,

acetonitrile, N, N-dimethylformam de, tetrohydrofuran, a m xed sol vent

t her eof and ¢-he- 1 4du sy derpdn st - afh uddisy raasdy k¢ pnpersg ure is
usually fromroomtenperature to 15 reflux tenperature, and the reaction
time i s ustedyly-5-muethy otk [ ¢ 9-ne eyl thviesphengy baseithyh] pyrsssll staaid | ng
material, solvent and reaction tenperature. In case of pyrazol one
derivét i vde rkikesare ardferdizlebove general formula ( XI | ) wherein R3is
a halo ( lower alkyl ) group , 20 a correspondi ng conpound represent edby
t he abovetgelferigaprontxyghenygl begithiel br bphsericeny kubj €xt@ e thoxy -
correspondi ng pyrazol one derivative represented by the above general
fornul a (oaunbonyl ¢} yRusiukapywrenss Hexitket oitarhzkpyragalese in the presence
of a base such as potassium carbonate in an inert solvent, and 25
subj ect i iy (G0 relhe*Y FRERRIHO U 1B UERIEARAF ORI Ty [t sl SeA ati ng agent
represented by the above general formula (XIII.% in the presence of a base
such as PAIRFIRRON +h Lt §RFPY L Dy e Uy Iy 1&s occasion
demands. As the solvent used in the q#ycosidation reaction, acetonitrile,

[

t et r SRy drbT Ut 2 HIRPTIRCFY TR b 1QEH?%R¥REHOH%}9¥¥&R4?ﬁ{1?&&&?a;ure
time 1o BEH PR ARG B - e S e St ng
L et S G B SR TS iSSP (R (e
tTﬁgr ?Qgg:iﬁodr?&&p@eﬁQrﬁﬁ’eﬁ%yﬁm-ii@ﬁ%ﬁyﬁ-@-xﬁ@@&iﬁ‘r%&é’%ﬂd lgisd rat ed.
like are more preferable; and
20 3-(6-0O-ethoxycarbonyl-B-D-glucopyranosyloxy)-4-[(4-iso-
propoxyphenyl)methyl]-1-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



L

tenperature is usually fromroomtenperature to reflux tenperature, and the
reaction tinme is usually from1 hour to 1 day, varying based on a used
starting material, solvent and reacti tenperature. In the conmpound
represented by the above general fornula 15 (XII) as starting nmaterials,
there are the following three tautoners , varying based on the change of
reaction conditions O Re~NHH (Xl I) RR ~~OH .Ra/NNHR2 ~ ~ OH Rs~NH
wherein R2 and R3 have the same neani ngs as defi ned above. The obtai ned

CorrpoundStxa@paSé@@tgénayaihgoﬁﬂaexs 9en§r ah usdl1fpagul a (XIV) can be also
used in process D after converting into a salt thereof in usual way.

Process D A gl usopyd:angsid OX0HY tRzRbaNGAPHESERd g dBedthe ndfeaMs on B8RET al
formula ( Il ) can be prepared by Subjecting a conmpound represented by the

above genggapréParbaubinyVa) ?ﬁ.ﬁcbﬁ‘ﬁ:ﬁh%§§§oxyﬁ§r5981éOH;EEEIJaHi@Q in the
reaction, nethanol, ethanol, tetrahydrofuran, water) a m xed sol vent

thereof apgpt&gehike W&n@eabbbazéé&é@l s (b@?%@of@ tPEhEM

hydr oxi de, sodium 10 et hoxide and the |like can be illustrated. The reaction
t enpersat Ur @11 6wisyaptycéaepe06rt anh06gLLENPEHE N fes atHeBEEE €AC i ON tiNE
is usually from30 mnutes to 6 hours, varying based on a used starting

mat erial, solvent and reaction tenperature. 15 O the conpounds represented
by the above general formula (11) which are al so used as starting naterials
in the aforenenti oned production process, conmpounds wherein the substituent
R~ is a lower alkyl group can be also prepared according to the follow ng
procedure: 20 R2 / \ To Process ER2/ \ To -Q@ / \NR5-x3 (XI I 1) co /NN
Rs (lIl1a) (11b)



wherein R2 , RS, @, T~ and X3 have the sane neanings as def fined above.
Process E A conpound represented by the above general fornmula (I Ib) 31
can be prepared by subjecting a conpound represented by the above
general formul a(ll1a)to N-al kyl ati ontzsifig an N-al kyl ati ng agent represented
by the above general formula (XIIl ) in the presence of a base such as
pot assi um carbonate or cesium carbonate, and 5 occasionally a catalytic
amount of sodiumiodide in an inert solvent. As the inert solvent used in
t he reaction, N, N-dinethylformam de, 1,2-di neksporyetlhane, di net hyl
sul f oxi de, tetrahydrofuran) ethanol, a m xe¢nSQlaenit st hereof and the |ike
can be illustrated. TheZEeZRSEibn t--neraturashsmﬁﬂmusu$g%:;fron1room
[
r

t enper at urehit f I UX st ARE (it YRe; @»s t her’r eggid QN1 k §—§;gpl y from10
mnutes to g yi ng-based on ‘& usegdy st artl ngyate (/ | vent and
reaction tenper afe e’y The conpounds aPepfésept edoby the abaee™géneral
formula (I ) of th#wpresent invention oftai ned 6§‘the above pgeduction 15
processes can be q l'ated and purifiedlby conV8mjeénal sepaiihtion neans
such as fractional "recrystallization, purificati %fing chr omat ogr aphy,
sol vent extraction amdo&Rli sl phase exttackb&dss The!

gl ucopyranosyl oxypyrazQql.e derjwvati vesr epigsentge by the above genera
formula (1 ) of the.p £s&at abigyeRlhON| can abfakdGenCaterted into their
pharnmaceutical |y gccegrabéstisml ts in the ysual way. Exanples of such salts
i nclude acid additfion salts with mnerd&l acids such as hydrochloric acid,
hydr obrom ¢ acid, hydroiodic acid, | furic @epdessnBtrjc id, phosphoric
acid and thg? 5-— acitél addi ti om? it 0&9@@k¢138| u s 25 formc
acid, acetic at¥d, )t hanesul fonic acid,) enzenesu&fonic aci df '\

p-t ol uenesul f oni gsasjt, propionic acid’ i¥ric acid, succiffic ﬁcid,
tartaric acid, f riic acid,pdilebyd i;c aci d,__oxalic 32 aci d( >n’§1foni c acid,
mal efic acid, lacti’c acid, hk% aci d(VcarBdni ¢ aci d, gluta&fc aci d,
aspartic acid, adjppreocsksds Wl €l C acid, stearic acid and the |ike, and
salts with inorgani%4ba§ﬁﬁ Suclg as a sodiumsalt , a potassiumsalt , a

a8 5 ang—the |ikeprddwspg odrugs represented by

calciumsalt , angag ‘sa
t he above general|fornfjla ( | ) &f esént i nvent ifdn derét hei r

sol vates with phar neggytical | y acceptabl gs | vt ¥ibh ase i~ and wat er
O the conpounds fepre ted by the ab¥vendenerat—¥rmul a 1F-YN of the
present invention, theoe(gne two optical ilsoners, R-isonmer andg8-isoner, in

each conmpound havj ngr an asymetric cd¥ b éfonlexcluding t helg
gl ucopyr anosyl oxyy nePet'yWi)I n t he present invention, either of R isoner or
S-isomer can be enpl oyed, and a m xture ofPiwehsi%sSoners can |be al so

enpl oyed. 15RJh rodrqgs represent ed by (theasalpater’general flormula ( | ) of
the present Inv i0 are converted into glrercopyrcamewylsoseypyrazol e
derivatives represp et by the above genermlprécoidna (11) ag their active

forms in vivo, an sh@M/an excellent inhibitory activity in human SGT2. On

the other hand, sigg¢e 20 WAY-123783 has an extrenely weak/phi bitory
activity in human H—<ngjij<7
/ \
0

Q N’N

am "

Wherein P0 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
5 alkoxycarbonyl group, a lower alkoxy-substituted (lower
alkoxycarbonyl) group or a benzyloxycarbonyl group; P3

represents a lower acyl group or a lower alkoxycarbonyl group;



-

SAT2 , it can not be expected that it exerts an enough effect as a human
SG.T2 inhibitor. In addition, the prodrugs represented by the above general
formula (1) of the present invention Q@ve an i nproved oral absorption, and
pharmaceutical 25 conpositions conprising as an active ingredient the
prodrug have a highly useful ness as oral formulations. Therefore, the
prodrugs of the present invention are extrenely useful as agents 33 for
the prevention or treatnent of a disease associated with hyperglycem a such

di ab ,_di.abet i | i i . .
EZt i 'nipiif‘j, RS T SRR AL dfond 2 re HAR)) Y0 1y
Do Chol SURER AL Ee A 210 SLLRBNAE o 3URCLELR: §RBLS: or o

at her oscl j ' 15 8 f
hyperuri6@%@%%365§¥9§%E§ﬁ§&?3¥%ﬁ&ﬂg§rt%%?ﬂ%§%§£? gh%%%g%u%§§§g¥é¥%%lpresent
i nventio i i I I i N er
selectedq¥%ﬁg%§%i%?ﬁg@g%¥ﬁ§§§$ﬁ§%b§ggﬁf§?hﬁ?@?ﬁ%égoaﬁEggﬁi%ggpg?gﬁﬂg drugs
whi ch 5cany D@ niSRA Prib 1eRIIAR G @R p\Wh Bn 42 2COBREYNEIBKPT Jrifi P 8SESfer
invention include an insulinsensitivity enhancer, a glucose absorption
i nhi bi t orag@y i gtAip d&a abvdls Wi1kSECsis@A tefRANGabwedN akbP3yl HRoBRpePAr ati on,
a glucagon receptor antagonist, an 15 insulin receptor kinase stinulant , a
tripepti dydwéepiiknsdtbomfll Didsyt i tuth DqRiowBd ae8il)i d@sepl, Vai nbibitor, a
protein tyrosine phosphatase-1B inhibitor, a gl ycogen phosphoryl ase
i nhi bi t oralleoxydcEtisenPl phosphat askowehi Hlkaky - subs Lt otedi cpbwephat ase
i nhibitor, a pyruvate dehydrogenase inhibitor, 20 a hepatic
gl uconeogenesk gt At DY ,d>dalp i ASbénty Pogyyaopeny s ydqitdap-e Jfienageg?
i nhi bi tor, glqgagon-like peptide-1, a glucagon-like peptide-1 anal ogue, a
gl ucagon-anker peppresehtagangsovup ampreserdredmy itheagahegad, farmabyt i n
agoni st , an al dose reductase,inhibitor, an advanced gl ycati on endproducts
25 formation inhibi%or agrogein kinase Cinhibitor, a 'y-am nobutyric
aci d receptor antaddfi sty aYysodi um channel antagonist, a transcript factor
NF-KB i nhibitor, a Iiﬁéﬂ 4_neroxi dase inhibitor, an
N acet yl at ed- a- | i nked-"4Aci dip@ﬁtidase inhibitor, insulin-like growth
factor-1, platelet-deri ve@"browth factor (PDGF), a platelet-derived growth
fact or ( PDGF) anal ogue(e. g., PDG-- AA, PDGF- BB, PDG-- AB), 5 epidermal growth
factor ( Eifede{n €l HaOkAW Bah8ChOining LAMNINME ABbLKaL T ¥R1 14T i ne,
5- hydr oxy- 1- net hyl hi dantoi n, EGB- 761, binoclonol, sul odexide, Y-128, a
hydr oxy mes tiyér gepirasvh teGeTGYER a Ak B daoiupser & RALLI(1Lofve raa TN )i §roégp ¢
derivative, a (33-adrenpoceptor agonist, an acyl-coenzyne A chol esterol 10
acyl t r ansées ase o' nlh it Direpafedierals, aagtdyp Aebimiemnal eCeptogeR@esi st , a
chol esterol absorption inhibitor,a |ipase inhibitor, a mcrosonal
trigllpcerfoemelansfer protein inhibitor, a |lipoxygenase inhibitor, a
carnitine pal mtoyltransferase inhibitor, a squalene synthase inhibitor, a
| ow-density 15 |ipoprotein receptor enhancer, a nicotinic acid derivative,
a bile acid sequestrant, sodiuni bile acid cotransporter inhibitor, a
chol esterol ester tp3TS tein inhibitor, an appetite suppressant, an
angi ot ensi n-converting eazypge inhibitor, a neutral endopeptidase inhibitor,
an angi otensin 20 || H@tepforOdnt agoni st, an endot hel i a-converting enzyme
OH

(wherein P3 has the same meanlng as defined above), while the

other represents alower alkyl grouporahalo(lower alkyl) group;
X1 and X2 represent a leaving group such as a bromine atom or

2, Q0 and T0 have the same meanings

20 a chlorine atom; and Ro, R
as defined above.

Process 1



i nhibitor, an endothelia receptor antagonist, a diuretic agent, a cal cium
ant agoni st, a vasodil ating anti hypertensive agent, a synpathetic bl ocking
agent, a centrally acting antihypertegfive agent, an a2-adrenoceptor
agonist) an 25 antiplatelets agent, a uric acid synthesis inhibitor, a
uricosuric agent and a urinary alkalinizer. In case of uses of the conpound
of the present invention 35 in conbination with the above one or nore
drugs, the present invention includes either dosage fornms of sinultaneous
adm ni stration j j P d p L o0 #@W of
same or di fferéﬁ?égggng ieysﬁg??%%{%gtrﬁig,&angbgbgd%gﬁgs?égﬁon Jééth I TTerent
dosage i pteryal §%%p% JHRRATRY 1S o it e rPla i B0, di fferent
adninist?%tié% ?g% gl pﬁgﬁﬁﬁceutlé§$ conbfhation ébnprig?ﬁb t he conpound

of the pr?L%@%?ﬁ%?{%ﬁ;‘&%&@%a@&é@@ﬁv%Ev@rr Es M UGS ynehddgs-Rot h

dosage for paration and separated preparations 10 for

conbi nat l;QR «3$ 1 FESM NS e P g&%hamfa@ﬁwgéiefan&l%r%%wgrémd on can

obtain nore advantageous effects than additive effécts in the prevention or

treat grent, Ok nkhanahavgeHbsaasesritien Ustny i 4RbAYipHla COIMUSEE iQmEwi th the
above drugs. Al so, the adm nistration dose 15 can be decreased in

conpari sQi W&EP; AR 4 ST 8ELAN1 9T o EH& e g t_hDRE o ter 2B LI RR Ll fect s Of
coadm ni strated drugs other than SA.T2 inhibitors can be avoi ded or

decl i ned.30GRNgE €4 £ teaNpayNds astéhrabboy By dbygsrsisech {104 themiitirigern and
preferable diseases to be treated are exenplified as follows . 20 However,
t he preseantioni 6¥ediglacdpsyynaniodylntygydwmrlat derandtiior rxpnptentéddyoncrete
conmpounds include their free conmpounds, and their or other pharmaceutically
accept ablthesabbye genemaldl formeisi (L¥)tyithhanoersinjpeidxidGonerative
proliferator-activated receptor-~yagonists such as 25 troglitazone,

pi ogll{t azeperesedrtedibytheéaboospgheratdvemulaebl€) inozh dredérgdivteartone,

G - 262570, isaglitazone, LG 100641, NC-2100, T-174, DRF-2189, CLX- 0921

CS- 011, Gaupgpes teBsabydrofuraneat stlalmhesgiom stepvperafdral Fo 2ef lux

peroxi some proliferator-activated receptor-a agonists such as G¥ 9578 and
BM 170744 emperdbusenEopretid bl utlohoEt tx dt a8y r eCBIR sL28E1PAGEHPG GRS uch as
GW 409544, KRP-297, NN-622, 5 CLX-0940, LR-90, SB-219994, DRF-4158 and

DRF- MDX8 P& ARRFORF e tedde ptadiieth RAtad A\éh U NFRIead AgEeaidd - MX- 6054,
AGN\- 194204,. LG,100754 and .bexarotene, and other insulin sensitivity
enhancer §°§1Y&?%§%&%€F&r?é’,“ %ﬁ@%%‘fé{u’ﬁ\‘?sx- 102, CRE- 1625, FK-614, CLX-0901,
CRE- égS&P NN- 234A2 BM 13125, 10 BM 501050, HQL-975, CLX-0900, MBX- 668,

MBX- 675, & )" GW 544, AZ-242, LY-510929, AR-H049020 and GW 501516 are
illustrated. Insulj I ELVI r d jabetes,
di abetic conpl?Eé?hgﬁgsao%%é%%§?gﬁgggﬁfns3{gﬁgﬁga?gﬁg%gégB%%W%§%I6@%1

di sor der JuPeel bRLETEE by % AVRSESOANS S B0l B8Ry fe chyROpEELE! 3PS MM &

l'i pi d metaboli

nitrogen atom of a glucopyranosyloxypyrazole derivative
represented by the above general formula (II) using formaldehyde

20 inavarious solvent. As the solventusedin thereaction, 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



di sorder or atherosclerosis, and nore preferably for diabetes,

hyper-i nsulinem a or glucose netabolismdi sorder bacause of inproving the
di st urbance of insulin signal transduq&ion in peripheral tissues and
enhanci ng gl ucose uptake into the tissues 20 fromthe blood, |leading to

| owering of blood glucose |evel. As glucose absorption inhibitors,

a- gl ucosi dase i nhibitors such as acarbose, voglibose, mglitol, CKD 711,
emglitate, MDL-25,637, cam glibose and MDL-73, 945, and a-anyl ase

nhi b tors aro Aaeptild ol e biTLRE abbYE At L BT 1e)
oo 4" pr . g . ,

orer o 2 Ao SRR, 00 FLUEREATELEUR LRl BRI CRLs

cont of neqoohBEul8cHepLELERELRYy 1Y TdTe YARAOT B AIVERICR

into the Pﬁ%?gﬁﬁo@ guaRLdesng e%réﬂﬁ”eq pgfa{%egbxgé}m}—ﬂ rdemua

metformn ortde or the Ii'ke are | strate guani des are used
pref erzbl Yvigrirpltﬁggﬁféseﬁbébﬁt b S SUTBLICEAL S QB 1 CHRET !teiukhgimnet

gl ucose netabolismdisorder, and nore preferably for diabetes,
hyperlnsuhtﬁeah§sebreb%§e§ﬁym§hﬁﬁgtlgﬂbeniaéqe&uﬂeaﬂﬂée eb1h 9¥ehkng bl ood
gl ucose 10 level by inhibitory effects on hepatic gluconeogenesi s,
aCCE'erat&ﬂﬂnﬁ&i@éiﬁe?”l@ﬁ@@tQDBCpghfﬁﬂéfﬁkiphﬁekﬁaiﬂéser i nprovi ng
effects on insulin resistance in peripheral tissues . As insulin secretion
enhancer s, tobibatabidgcloepbor- plopaanhdeint & azedi o 1aceitobexaiitdeut

gl ycl opyram de, 15 glyburide (glibenclamde), gliclazide,

1- butyl - 3anet anlirghtur efes ee hideant denlygnboused i e, tigg i peadtteon gl i qui done,
gl i soxapi de, gl ybuthi azol, glybuzole, glyhexam de, sodium glym di ne,

gl ypi Ham déchpbeobethande, atetonttanilde, eghyiepceidee, ndiégbpnode)
mtiglinide calciumhydrate, 20 repaglinide or the like are illustrated.

| nsul i n setheri oghdnhnaficshs isetrab¥drpfuranably2fdimdthbsyethadeabetic
conplications or glucose netabolismdisorder, and nore preferably for

di abet es &y 4gliiesanepmagisiniesnteif sobweanpbe amixed spdvenitrithdsewtiagfucose

| evel by acting on pancreatic (3-cells 25 and enhancing the insulin
secretiothﬂéﬁi%SEQHe&#éH§F§?lGﬁs, ﬁ%ﬁﬁﬁapﬁ§eﬁWﬁmﬁﬂﬁé¥ﬂﬁ%ﬁﬂpﬁﬁaéh§Iogues,

ani mal -deprived insulin or the like are illustrated. 38 Insulin

prepar at i ﬁgmaﬁéoﬁééﬁr%F%W%F&BP?rPBPrEPé%%i%@?rﬂﬁﬁbéPPGiﬁﬁﬁﬁfP§HP16HS or
et abli | ShFAMSOTE S Gf Ge BT TS b ShP g Sl ete i heBeshats
NNC- 92- 1687, 9r._the Lik il [ -_as insulin receptor kinase
stinulant§?1¥Eﬁ%1%291?8E$%§§58&gﬁﬁﬁﬁég€§ebr the like are illustrated; as
tripeptidygopgggiQase Il inhibitors, UCL-1397 or the like are illustrated;
as di peptidyl peptidase IV inhibitors, NVP-DPP728A, TSL-225, P-32/98 or the

li ke are 10 ill . i r Rk N :agyg e 1R b ers,
PTP-112, OC-868§3%E€$kL %%%6%ﬁ%%ﬁ¥ﬁ%b?iEgéafg&?€lustfg?ég?ﬁggﬂglggggen

phosphor ybasgn ianiikido¥ss cohPodr@h & ¥ @296 berptdisatd K Byvapot bbyshgat ed;
as fructose-bi sphosphatase I nhibitors, R—13291%por the like are
i I'lus2o at eHe RgapYkymatRylegydapgesasthe 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

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



15 inhibitors, AZD 7545 or the like are illustrated; as hepatic

gl uconeogenesi s inhibitors, FR-225659 or the like are illustrated; as

gl ucagon-1i ke peptide-1 anal ogues, exepdin-4, CIC- 1131 or the like are
illustrated; as glucagon-like peptide agoni sts; AZM 134, LY-315902 or the

like are illustrated; and 20 as anylin, amylin anal ogues or anylin

agoni sts, pranmintide acetate or the like are illustrated. These drugs,

gl ucose- 6- phosphat ase i nhi bitors, D-chiroinsitol, gl ycogen synt hase

ki nase- 3 inhibliors gl.uc on Ilke tide-1 ar usqﬂugreferabl for

di abet es, %Y aB2 Y%HEOmﬁﬁ ?(ﬁﬂ?rE 'V%ﬂqrﬂﬁﬁ i O Ut¥R: net abol i sm

ACHE K Rt G R e i Coui
epal rest thAPN&ﬁa,rgf\gr@R' B FRATEPRcu R SH, . OB A0A7, TP 28

fi daresta sofb onafl zenares festat
nethosorb nij

ilsedie By T ST = 4‘ TERBIORS SSEhTRLLR : 18 WS O15PRt thageds gna
JTT-8%1, 4:1‘1@‘1‘1'1{% 1hg‘ir5\'t§ﬂ ar'ﬁn Hétt&@hq]%mg@txfégzﬁg:e{) Qﬂ%ﬁig

inhibitors are pre era y use or dia etlc conpl i ecause

inhibitin dgse n g |
hecunul at PEan SAOCS e ARE 18R L OLEEL PO GRe LB L BIGR) 44 8hat 1y
cont i NUOUSHYBBNAIMARIE €o 2 @4 ?@nq}éﬂﬁﬁld Badd@ohlaAfiRPst - RPRRkErial,
conplications. As advanced cation endproducts formation i nhi bitors,

pyridoxangagvegPBaﬁa95eaAtIoQ4§emﬁbEaE&ﬁe pi magedi ne hydrochl ori de or the
like are illustrated. Advanced gl ycation endproducts formation inhibitors

are prefepabtysygsed for 15 diabetic conplications because of inhibiting
formati on of advanced gl ycati on endproduct swhich are accel ated in
contituous hypeaghyodEmg repdisended bydihbadssvargbrdacdl fomgudfa ¢Eklul ar
damage. As protein kinase C inhibitors, LY-333531, mdostaurin
or an analogous compound thereof can be prepared by subjecting
a compound represented by the above general formula (Id) to
deacylation ln the presence of a weak base such as sodium hydrogen
carbonate, sodium carbonate or potassium carbonate in an
15 alcoholic solvent such as methanol or ethanol. 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
25 acetic acid at usually 0°C to reflux temperature for usually

30minutes to 1l day, alternatively, withasuccinimide derivative

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



20 or the like are illustrated. Protein kinase Cinhibitors are preferably
used for diabetic conplications because of inhibiting of protein kinase C
activity which is accelated in conti nypus hyper gl ycem ¢ condition in

di abetes. As y-am nobutyric acid receptor antagonists, topiramte 25 or the

like are illustrated; as sodium channel antagonists, nexiletine
hydr ochl ori de, oxcarbazepine or the |like are illustrated; as transcrit
factor NF-xB inhibitors, dexlipotam 40 or the like are illustrated; as

il d v oL Py )
P, Poehoas e LA P L A SRS B QL BB BB o
or the | 'tléﬁn QL8 thildaUsd £ qtl‘?gdrac%dl‘?i% ,a%ﬁ'ﬁtf'u%h%géygéjm\(g§ivély, with
carnitine, |l evacecarni ne hydrochl oride, evocarnitine chloride,

| evocar nigttdieg el %ﬁ%@&fo&%dﬂi‘ﬁ% AErdddnisdd By e Jﬁp}f&@gghugaa f'avizrghiaﬂ' | I ke

grow h factor=1, el et-deri'ved growt h factor, atel et deri growt h

factor angiqougsn,PLdseBl OF AbASEARIAH ashbyy Lotk oM fAHlamid di ne,
5-hydroxy-1-nethyl 10 hidantoin, EGB-761, binbclonol, sulodexide and Y-128
are psefer *?vb|d)z‘Li‘é%%‘iofp?lefi'r@ﬁ%txdi%ec,oéﬂl'ddﬁtdep,“%ut&%l_h)(@}”@ﬂﬂi@fﬂr@,Ut aryl
coenzyme A reductase inhibitors) sodiumcerivastatin, sodium pravastatin,

| ovast at igi nSilcTMaghat,i 1,200 e lpgetasimithg1 pdipeiriasingl igr cal ci um hydrat e,
15 SC- 45355, SQ 33600, CP- 83101, BB- 476, L- 669262, S- 2468, DMP- 565, U- 20685,

BAY- x- 2618 4 -BA¥%zHp1 298 1o [@al2Ci2udtiany ast ainl Anedd Go1RenAS Wi als N,

col estol one, dal vastatin, acitenate,

mevast at idichlioroarithlane  BldeetditiBMY- 21950, gloetwast,atdilsopropyl

carvastatin, BMY-22089, bervastatin or the like are illustrated. 20
Hydr oxy mettinglrg| uwhdioylo foasn z yres rahyethodtuarsm ,i ihi2bidtiores hasgy eidtdhechepr ef er abl y
for hyperlipidem a, hyperchol esterolem a, hypertriglyceridema, lipid

met abol i ImididGdonsare ,oacatbre ositd e -duitanahndrmmd xedes et veéhly tfimreof,

hyper|i pi dem a, hyperchol esterol emi a or atheroscl erosis because of |owering
25 bl ood oghwtiebbatoanyeselvéyt i athidsudliy @’ Oxyorstdfluyt dtempdradoewzyne A
reductase. As fibric acid derivatives, bezafibrate, beclobrate, 41

bi ni fi br &o&, 3¢ MAnytesrkr & dayNs noffherECt DL LBL faN bglAPRTARAIAtELYbr at e,
ci_ofibric acid, etofibrate, fenofibrate, genfibrozil, nicofibrate,

pirifibr é(taé?,ierdohPFPBr% @ usprf $hrBE LY MG lat 801XARE13YA dieadidan ke are

illustrated. Fibric acid
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, ethyl acetate, N,N-dimethyl-
formamide, acetonitrile, a mixed solvent thereof and the like
can be i1llustrated. 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



5 derivatives are used preferably for hyper-insulinema, hyperlipidem a,
hyperchol esterol em a, hypertriglyceridema, |lipid netabolismdisorder or
at heroscl erosis, and nore preferably fﬁy hyper | i pi dem a,
hypertri gl yceridem a or atherosclerosi’'s because of activating hepatic

| i poprotein 10 |ipase and enhancing fatty acid oxidation, |leading to

| onering of blood triglyceride |level. As (3g-adrenoceptor agonists,

BRL- 28410, SR-58611A, 1Cl-198157, ZD- 2079, BMsS-194449, BRL- 37344,

v 377604, Sﬁh%ﬁ%ﬂ&%@%ﬁ% 5%, 5: 0% 0% Y tal Soniila Trghe

BRL- 268304y af% @%@%uspéorﬁgﬂnd%é‘?géﬁ%an“'bég&ep@% %%gp?é;céﬂgégpke are

illustrated. enoceptor agoni sts are use _ _
treOLyseL! dem a

hyperinsu :Bxﬂgg Y, t
or 20 li pjic%‘gﬁr}egcg%ool ism ai]g'g?%g?%gnaogﬁoﬁ{b%h%?e?é?gg Jbﬁ? p@%em ty or

hyper'nsubéﬁéfhﬁf@%ﬁﬂﬁ%ﬁﬁﬁlﬁiWHHhQ$t@ﬁgé§§f@¥ﬁ¥6¥éﬁ%£ﬂ FRpRdLBAEEat | SSue
and enhancing the fatty acid oxidation, |eading to induction of energy

expendy t UpQ.tHAS aBeYk- ey e oA @l gewlqi +tBBYpEd NSELFSE vand BiLRI tors,
NTE- 122, -147, PD-132301-2, DUP-129, U 7348 U- 76807, RP-70676,

P- 06139, Téﬂzﬁﬁéﬁne RPt 734 68y 1 5RLA29 LAIN- E:‘ﬁQS ro5{Be 8291 ak¥nd55, LS-3115,
FR- 145237, T-2591, J-104127," 42 R-755, FCE-28654, VI C C8-434, avasinibe,

Cl-976, Rpiédiide, E:u]ta.%.,ne9| dacifiibfe , Guidlfn1idimB3246, 2 YW é ZFenta-

| eci m bi de, 447C88, YM 750, E-5324, KVV3033 HL- 004, eflucimbe or the |ike
are il usheshellpipeyidinervayne 4Addhckhdicecab[acyl. knarthaease én inbrbi tors
are used preferably for hyperlipidem a, hyper chol esterol em a,

hypertri gégteenteor avidrhdutpiashymsbalenits m als sidieleimemncéaintemtpasedr abl y f or
hyper|ipi dem a or hyperchol esterol em a because of | owering bl ood

chol ek} er the| soattbyni ndiohiongmathaneoecagghenitrhbeesethpl acetate,
acyltransferase. 10 As thyroid hornmone recptor agonists, sodi um

| i ot hyr onflhdSORBAPYHEILBST I @GafernKBtoBahirefiaran ké , ardimprhexyat ed; as
chol esterol absorption inhibitors, ezetimbe, SCH 48461 or the |like are

i || ust r at @Bhane. | | pas@iprane; t aretone) i tekt-DUTRNOER aariked1SoRFENY 03004
or the like are illustrated; as carnitine 15 alnitoyltransferase

i nhi bi t or ENeEEBFDIPE BRet hike ganape FF’FH%FF%E%G AN FRAEHEL S ynt hase

i nhi bitors, SDZ-268-198, BM5- 188494, A- 87049, RPR- 101821, ZD- 9720, RPR- 107393,
ER- 27856 B?mPﬁEaFPR% 1% 1943 bky r%’f% 45%CnFEoFPﬁF—EXaE?BPGEPFVE?v vard

ni cotjnic_acid icotinam de, ni ritr ci piyox, 20 _nicorandi
or "o RS adh L AL el erol SE G, BB s PoF e
colestila | ese h r | O e
|IIustrat§a58§58§o%' %g%_¥g£g§?§8 h ?gﬁ %rté?EJQ |b|%§r§%5§gﬁ€@4, S- 8921,
SD-5613 Ofeﬁpﬁrétﬁfeare |IIustrated and as chol esterol ester transfer
protein 25 1n Itors, PNU 107368E, SC-795, JTT-705, CP-529414 or the like
are illusp+gteds dhese drugs, probcol, mcrosomaltrigyl ceride transfer
protein inhibitors, |ipoxygenase inhibitors and 43

A prodrug represented by the above general formula (Ih)

20 canbe 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

26 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



| ow-density |ipoprotein receptor enhancers are preferably used for

hyperli pi dem a, hyperchol esterolem a, hypertriglyceridema or lipid

nmet abol i sm di sorder. As appetitesuppr ants, nonoam ne reuptake
inhibitors, 5 serotonin reuptake inhi ors, serotonin releasingstinulants,
serotoni n agoni sts (especially 5HT2~-agoni sts), noradrenaline reuptake

i nhibitors, noradrenaline releasing stimulants, al-adrenoceptor agonists,
(32- adrenocept or agoni sts, dopani ne agoni sts, cannabi noi d receptor

ant agoni st s, y-.am.n [ (o r I oni st - hi i_ne

ant agoni s%é)gf%ﬁdsio‘?%%ﬁéhglngﬁ%lﬁq[ 'e%t% ﬁ%%‘r’%a?@%ﬁ%#ﬁsle%} itn|é|?h|p E(%é%{ﬁ ?re'

agoni sts, nel an rtin. rec 0 i i.alsl ]Qé(% i , MA4-R
agoni sts), a- ne?é%g%?& géltg i'e‘nﬁ’feaé?r%g%é%%ﬁé?gggg%%gb&nt bBVé%g%e%%Sl
anphet am pe- I cript hgga i . erns in

agoni st s, Eggﬁgggoﬁ??\? %%?gﬁt %E?npagﬁeggegg gggkgpﬂﬁéé?lggtﬁbégi tﬁﬂte

chol ecyst gki, AL A02BhShHACRREI A DEaCE A AIHY Blsbared according to

corticotropin-releasing hornone, cOrticotrop si ng hornone anal ogues,
corticptrepbneheh 633hB9pRREERAGe200NI StS, urocortin, somatostatin,
somat ost at1 n anal ogue§, “20 somatostatin receptor agonists, pituitary

adenyl ate cycl ase-activating peptide, brain-derived neurotrophicfactor,
ciliary neurotrophic factor, thyrotropin-rel easi ng hornone) neurotensin,
sauvagi ne, neuropepti = i ) opi oi rpegrtsi He aptagoni sts, gal anin
antagonistsRLQEEFan 28°COCHCRTA’ IFA-4 ne wapiggort i-rel ated
protein inhibitars and or&in rece onistsyare | ted.
Concretely, as noam ne reupt ake i nhioBiht0F'S, sazé ndol or R’ e”’ 44 |ike are
illustrated,; agggerotonin reuptakeirﬂffﬁtorsﬂ”ﬂ%%?ﬁﬁflurqﬁine
hydrochl ori de, fenfluram ne, sibutranige hydrochl ori de, fluvoxam ne

mal eat e, serptrrogési;sng hydrochloride or the,like are illu ated; as serotonin
agoni sts, inotrrptan) 5 (+)ge | ugsanimeor the IRP i IMustrated; as
nor adr enal i n&?egtelsendke i nhi bi t'ers, pr opM8f YV 320659~ 0r fite |ike are

i || ustrated;—as. fAoradrengki ne reg Mg stimotams, rol i pPamy™YM 992 or the

like are ill upbriateed; as (32-adrenoggptor agonists, anphet amihe,

dext r oanphet am ReX® Hébt er m ne, (@v)benzphet ani ne, met hamphiet ami ne,
phendi metrazi ne, pgennetrazi ne, diethyl propion, phenylpropanol am ne,

cl obenzor ¥Regeiphd | 2RE BrEePT¢IRRF A PN H IR S Wb ss @s halpgepso,
doprexin, bronocriptine nesylate or the like are ihlustrated; as

cannabi noP§OMe EPESY LKV MR PE,2 EPFBHIABRATOLP R MePIeseats  Llower
il trateq; - am but yri id t t i sts, i t th
ke are P90 0T o ol HHOER, SOGHPGLS . FEpToE5RTar PRE M Tke aro.

illustrated;: as leptin eptin_ and ogues or,leptin receptor agonists,
- 5609 51 88pupret o Btnva Fhbief G, BHBE8aShLE D obe s TR DTt IR BB

iall ) 8N . 146331, , SSRe 80,  BP: 37 200, _ 23,
o S esa0 ot paBaod " Eebohea it 40403, B 4Epd00- aBRL G B0 -GLIGED
i |lustrat ggraﬁeegq%xgyegkeﬁgﬁt WHE1Y 8Rb AP S tSe p S B 19 1AweRDa1 89170,
NGD- 95- 1, | BP- 3226, 1229- 91, CGP-71683, BIBO 3304, CP-671906-01,

J- 115814 gk otipeoR5a IHd®o @ swd |diky1at gdtoupppahit &® sufnr e8samd srlanavdsed

preferably for diabetes, diabetic conplications, obesity, glucose
met abol i swhei samdemeahynesl agi detfiasdhwpewe.
156 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.



45 chol esterol em a, hypertriglyceridema, |ipid netabolismdisorder,

at heroscl erosi s, hypertension, congestive heart failure, edem,
hyperuricem a or gout, and nore preferably for obesity because of
stinmulating or inhibiting the activiti?ds of 5 intracerebral nonoami nes or
bi oactive peptides in central appetite regul atorysystem andsuppressi ngt he
appetite,leading to reduction of energy intake. As angi otensin-converting

enzyme inhibitors, captopril, enalapri mal eate, al acepril, del april
hydrochloride, rampril, 10 lisinopril,imdapril hydrochloride, benazepril
hydr ochl dtg 88e IahapLVEDFOHRS dRathe reeckiopn |, 2 sdHnerhoxye opne) |
perindopril erbum ne, calciumpoveltipril, quinapril_ hydrochloride,

spi rapri | CeRRAEHOTITRAR - therfhrdpre th BFRambi¢ de2 BiEedotebyert cal ci um
zofenopril, noexipril hydrochloride, 15 rentiapril or the like are

i |1 ust r at'@TeRHgi REndth-LHif £ RE ehlrtTatedi t e He@Hier abl y

usedf or diabetic conplications or hypertension. As neutral endopeptidase
| nhi bi t or CTRARAFHTS |11  ONLL K00  TAUT AR T AR AE? | ot 10BN 660511,

m xanpril, 20 SA-7060, E-4Q30, SLV-306, .ecadotril or the |ike are

i 11 ustrat .Pﬁ\%%‘t"r’é%' &T&oé&tﬁ ir&a?é’gtli"ﬁhitﬂﬂeorl? 5?&&3&& EFBEM ekl ¥or

di abetic ¢ | i catiqQns por hypertensi on. .As .angiotensin. Il _receptor

ant agoni st Sa {BEYANCaRag hog: 4 1SSt et pdh nater1a1, sbEVERE %na
cilexetil/hydrochl orothiazide, 25 potassiumlosartan, eprosartan nesyl ate,
val sartan.© Ce1flrﬁ'nsatr?“é\%e,ral r%lgej%artan, EXP- 3174, L-158809, EXP-3312,
oInesartqﬂ“&§§g§qftan,KT-3-671, GA- 0113, RU 64276, EMD- 90423, 46 BR-9701
or the liKe are ilTlustrated. Angiotensin Il receptor antagonists are
preferably use i i ! 'eCﬂ}% t i

endot hel i n- con\%%??:ﬁgbg%g{?ngefn |4l:)ii€%§xls, CG%%%?? LEJQCE% C‘%’gé%%neléﬁ 19712
or the |ikSrmiea i {XUS] rédkde &%ﬁiﬁécﬁ‘%' Nod£EERS Dig At GEREY , L-749805,
TBC- 3214, BNB—%Z%M); BQ 610, TA-0201, SBv}-’ 215355, g e

PD- 1809881966 st & @XSE M) Bvrel Y3884a 10 @oumanbanx1 T Bt B Idyabesené an,
sodi um tezosentan, J-104132, YM 598, S-0139, SB-234551, RPR-118031A,

ATZ- 1993, 0R@Afdrdz e néhABidtdbe Bl aseniant SHG0F94As0rtHarndde are
illustrated. These drugs are preferably used for diabetic conplications or
hyper t enss @lwemtdused eipreier addyt Lo, hypRudeansi et rafisydirafwtae, agent s,

chl ort hal i done) netol azone, cycl opEnt hi azi de, trichloronethiazide,

hydr ochl crlotdwrefeoxie, 4 5Sniwed ofdlvethi tzexeof bamd ythey dkdod| camtie azi de,
penfl uti zi de, nethycl ot hi azi de, i ndapami de, tri pam de, nmefrusi de, azosem de,
et acriyni cLhbusitrated enihe pigasttapind & empegsdvinge  iisu msuadilge £ nost inooane,

pot assi um canrenoate, spironolactone, trianterene, am nophylline, |

ci cl et ani FRIVPEER BeRE oF ¢ deet LX) tempRRR By 32N othe At R Bimanks t ol |
D-sorbitol, fructose, _glycerin, ] ]

acet azol FFHRLFBHRIYLaRPHE, FR-1 PeF24VePEing opsad an apiand ST tviRg an

hydr ochl orid he |jk {Ilustrated. Diuretic d f er abl
uSed 1 or BAETRLTEr COMY PG Foher SHYFERE cHamRst & ties tihge REAPeG | i & or

CeT A RE )5 B S LAY e, 9N ShEaLoRt i o
uri nany ef(}gffi 'c%rﬁ' be a4|.7so 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
26 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



As cal ci um ant agoni sts, arani di pi ne, efonidipine hydrochl oride, nicardipine
hydr ochl ori de, barni di pi ne hydrochl ori de, beni di pi ne hydrochl ori de,
mani di pi ne hydrochl ori de, cilnidipine, nisoldipine, nitrendipine, 5

ni f edi pi ne, nilvadi pi ne, felodipine, gﬁiodlplne besi | ate, pranidipine,

| er cani di pi ne hydrochl oride, isradipine, elgodipine, azelnidipine,

| aci di pi ne, vatani di pi ne hydrochloride, lem|Idipine, diltiazem
hydrochl ori de, clentiazem nal eate, verapam | hydrochl oride, S-verapam |, 10
fasudil hydroch] oride, bepridil drochl ori de, gallopam | hydrochloride or
the |ike B¥ecogidation eélnasaga*éeérpaerﬁgDaﬁthﬁyﬁer%Mé}ev@resence of

t d de, t od d
DT ochl i PReS s na ST et AR r AP Ao RRd A peer TReIERY. indsraiegting

t het bl t 9 hyd hl or i t
ﬁigfichfoﬁr?edaegﬁﬁhaﬁaa%w”wﬂﬁs E“?v?sﬁi%gl%eazx&%fﬁmﬁ%@m' e S35 5051 n
nesyl at e, tartrate

ﬁaavedlh: o’? ranm(?%’ﬁ tg%? hlrvgﬁr :gggﬁ§ occ’rﬁml}:'iadg&ggﬂo Olt&e PHRYERET ol
i 2
y I‘O% c;f ’bﬂoé C%Qlci% ott%%%l h%%%glt%: 19 n 9 Qg\faggfl/gn}:o?s

hydr ochl or’ ate ca PBrird bT sopro

hem f I (W] 5
aggbugg?rfé%d%ghﬁ%% naﬁg;nac k gz]Ihlp'r(?r ochlor g&nt{zlag Lgur%t&ﬁ(?nl
i ndoram n- QL 1§y | lt%%r@h?d'rb%ﬂ tahaér'?&t %Slf]@é'Er 3'6 h's@ggﬂ’.@g' hy'Pt?ét ensive

25 agents reser pl ne or e are | Iustrate as a renocept or

agoni st s, » &l OP i ‘&%mBXéQ«%QﬁQEQié U8uall f&?%om%mﬂ@ﬁ’étuﬁé‘%’&a ff‘fuﬁcet ate,

guanf aci ne 48 hydrochl ori de, noxoni di ne, |ofexidine, talipexole

hydrochl ofdrise St iFe, ldree @ ddddtsitdratiame TResgudnigs r2bR Rreberapby used
for hypertension. As antiplatelets agents, ticlopidine hydrochloride, 5

di pyriodanpl@ay ChMaestiagobasetihyh & aasapeniaatdng aapegialat eolydnecanari de,
di |l azep di hydrochl oride, trapidil, beraprost sodium aspirin or the |ike
are il | usteadeton Arimpelrattelret.s ageirﬁs salreprtetisedhiny theed-4Dkylation

at heroscl erosis or congestive heart failure . 10 As uric acid synthesis

i nhi bi t orseactiopuracetonityile | Y] Nodindehylkermaride | ust tadkevldras

uricosuric agents, benzbromarone, probenecid or the like are illustrated;
and as urfweay, & kakediscdiventssegeolfyainddde takboran be pblustrareditrate,
sodiumcitrate or the like are illustrated. These drugs 15 are preferably

used for Pypearensitieon Lempegahurg dscasaadlyufeoppnreenbtaapevaturenhter ugs
other than SCGLT2 inhibitors , for exanple, in the use for diabetes, the

conbilfat i B Wi¥ I‘Feﬁ'PeFTééleeo@‘%ﬁ’ﬁeFe%‘Ft%%t@J'@ubs é‘@h‘@llétY freem it BOAF nsul i n

sen5|t|V|tg enhancer | ucose absorBtlgn i nhi bitor,
day, varyi based on a used starting mater:l.al solvent

and reaction temperature.
In case of pyrazolone derivatives represented by the above
general formula (XII) wherein R3 is a halo(lower alkyl) group,
20 acorrespondingcompoundrepresentedbythe above general 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
26 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



20 bi guani de, an insulinsecretion enhancer,an insulin preparation, a

gl ucagon receptor antagonist, an insulin receptor kinase stinmulant, a
tripeptidyl peptidase Il inhibitor, a dipeptidyl peptidase IV inhibitor, a
protein tyrosine phosphatase 1B |nh|b?9or a gl ycogen phosphoryl ase

i nhibitor, a glucose-6 25 phosphat ase |nh|bitor, a fructose-bi sphosphat ase
inhibitor, a pyruvate dehydrogenase inhibitor) a hepatic gluconeogenesis
inhibitor, D-chiroinsitol, a glycogen synthase ki nase-3 49 inhibitor

| ucagon Iike eptide-1, a glucago -Iike tid 1 anal oque,
ol ucagon SIRETeRT MECESIRh A4 | AS FHe, sotvendnBssRudn dheamyl in

agoni st and an etite suppressant, is re bIe th nbi nati.on with at
least ond l":’hEe&FSEB% %%%E?%i?ﬁb PR TAR APATRS
enhancer Lk FRELPE DTSR EratTan, bee'gir%éf}#n?%%&b%%&%a'feQS%Li%”t?aef%sﬁt' >
i pept | e %E%Bi&atgﬁﬁér%ﬁrs. fore o g2 “%éue%eﬁéil aﬁ%ﬁog%iigi‘%é’%t EE; ]
i bPt ot %ﬁy LA ioﬁﬁi by v S AR By A aeRace

hi bi t I

et g ISR AUAONSRACASY Sl R QrDEERERLIREES! 8 alug o0en
tid UGag I

gﬁgl Iogﬁe]sadraii an anﬁ?nﬂ{agoni g{]-élsﬂgﬁloﬁ%dr gjfeer able;’ I scjlc Pﬁi%%&n%?za?%nl \r/]vi th

at | east jpne Jwabel ﬁofﬁ%ﬁ@u&mﬁf%ﬂna%'m& SSERG | Vi LY

enhancer, a glucose absorption i nhi bi't'or, a biguanide,an in nsecretion
20 enhanc@ie@é&t adhd NEd | 105 Y e ald Oiwmﬁsﬁgas@ecpr efjeAkleRictSign larly, in

t he usefor diabetic conplications, the conbination with at | east one nenber
of the gredbe&rNnaisd |1 Wudlly NStdn Mol St dnpd /e B 8 eFe £ Busgl UCOSE
absorption inhibitor, a biguanide,an insulinsecretion enhancer,an insulin
pr epar at i t¥mpedta turg UGHgD thee cepictioantamenist nsaaliigsikbm Lekept ofo ki nase
stimulant, a tripeptidyl peptidase Il inhibitor, a dipeptidyl peptidase IV
i nhi bitor) daypr sheyingybasedecophossest atertBng bhtenhiabi t solvanylamdgen
phosphoryl ase inhibitor, a glucose-6phosphatase inhibitor, a

f ruct ose-teaptiocypheegrgseraturd t or, a pyruvate dehydrogenase inhibitor, a
hepati c gl uconeogenesis inhibitor, D-chiroinsitol, glycogen synthase

ki nase- 3 5 i nhilgl tbescompeonrddientasenias bethe abqyeugagenali kermala i de- 1
anal ogue, | ucagon-|ike peptide-1 agonist, anylin, an anylin analogue, an
anyl il agb’hﬂgl 2% S BAEIHIRG MRRRT AL | ihae GiTe dihadiahaing \idmeaon
endproducts formation inhibjtor rotein kinase C inhibitor

y- aninobU???i?W%Eﬁd‘%ﬂ@%ﬁﬁhpgﬁeaénhEBPUﬁ?ﬁﬁg%hHhﬁ@FCQﬁPHQEﬁ?Q%tl%PS
transcri pt factor NF-KB inhibitor,—a Iipid per oxi dase i nhi bitor, an

N- acet yl at ed- a- | i nked- aci ddi pe /'IbItOF insulin-like gromﬁh
factor-1, platelet-derived gromﬁh aC/o a platelet derived growh factor
anal ogue, epidermal growth factor, Mery e gromﬂh factor, a 15 carnitine

derivative, uridine, 5- hydr/l me(cxipyj hdy

R2—( >—ij OH R2 OH
/ \ -f—————— -
3 .N
R ” R3 \N,NH

2
wherein R and R3 have the same meanings as defined above.

The obtained compounds represented by the above general



EGB- 76Z, bi nocl onol, sul odexi de, Y-128, an angi ot ensi nconverting enzyne

i nhi bitor,a neutral endopeptidase inhibitor, an ang.iotensinllreceptor

ant agoni st, an endot hel i n-converting e me inhibitor, an endothelin
receptor antagonist and a 20 diuretic agnet is preferable; and the
conbination with at | east one nenber of the group consisting of an al dose
reductase inhibitor, an angi otensin-converting enzyne inhibitor, a neutral
endopept i dase inhibitor and an angiotensin Il receptor antagoni st is nore

ferabl h h for .25 ob ith
Peast onc HEMBE CHEThec i Bt et opRaRsmt iy pAeEnEpbrarEghs” |

enhancer, Iucos n_inhibitor, a biguanide,an insulinsecretion

enhancer, 1gt%1 a%a|nspﬁ g%reﬁ%r% |§% gyglucagon receptor antagoni st, an

insulinr ggégédﬁlnase stinmulant, a trlpeptldyl peptidase Il inhibitor, a
a

dipeptidy peptidase IV inhibitor, a protein tyrosi ne phosphatase-1B

| REE E Lor 2 O NCPRERLBPOSRASEILaa6, Pet AU BEesen i eﬂﬁeﬁﬁfﬁ"’;g‘é‘hiii
synt hise 5Bl P A SRR BLSb PR REL S o AT B cBnflokRRRE"
pepti de- 1, 29pl 06k 'ﬂﬁ%ﬁ%%%v% gsngfai'f%&ﬂuﬂé’@xxvv 3 hga¥51251§n anyl i n

anal ogue, an anyl I n agoni st adr enocept or agoni st ppefit

suppr essang tﬁepﬁgi@éﬁ9l@se&ngntEﬁeCQEQbﬂﬁbhonmékBQnél | ggghnoE ”E”ber of
the group consisting of a (33-adrenoceptor agonist and an appetite

suppr essapst+ShyBF O£ QL&A CTARL &, 15 nhedh thevahial e eCanaC @RBOSEkkons of
the present invention are enployed in the practical treatnment , various

dosage f og&m® barif fad-LeENghAasaihd bess uleas soAuntpIIde5d0f sbguslosage

forms , -powders , granules , fine granules , dry sirups , tablets ,

capsulles, etipeidée oasd Bbhéulikascani henebhlastsapeasi tThe assadiqioul tices and

the like are illustrated, which are orally or parenterally adm nistered.

These phatempevatened LoONMPOsalipntramrcetpr epametenpendtuxengamit bther by

di luting and dissolving an appropriate pharnmaceutical additive such as

exci pi ents¢adtsomt eimet bs sl by fdeons 30 minudast $£0 di havrss, vauyiergs,

isotonicities, antiseptics,noistening agents,enulsifiers, dispersing

agents, sbagedionng ug@ﬂt§FG¥§§39vmﬂ§eﬁg@%ané@h@entképén§¢@¢hﬂ¢@ting 52

the m xture in accordance with conventional. In case of the use of the

conpound BMPRE2BYE8Bent i nvention in combination with the drugs other than

SA.T2 inhibitors , the can be prepare formul ati ng each active

i ngr et ent  t ogePhéfeorOr Hﬂ?@?ﬂd&% ISFSQS“\W%hYttWé’ BRAY freRRGacaf OEBRPBsi t i ons

of the pr nventlon re e n the practical treatpent , the

dosage of (LT LoRBUERAEF8pP BEEnbRRELHS | REAEED0S BRREFARLF cHhuFEE( 1) or a
har maceu h S edi gnt is

P g§§£@¥n€%8§8§a€ ﬁékioﬁ §%88£s9 &Qﬁpgﬁﬁh% pgL g

appropria ecl , Sex melgh And degree

f h
T e i A M e A i)
oral adm g b£aihgNtanEn@PeeAbRhS! yribbibet he range of from0.01 to

300ny per day per adult human in t case of parenteral adm nistration, and

2 0 Process E R2 70
rRS— (XI11) {

TN e oA N

N’ Q r'q

H RS

(I11a) (IIb)

QO

20

2 0
wherein R , R5, Q, To andx3 have the same meanings as defined

above.
Process E

A compound represented by the above general formula (IIb)



15 the daily dose can be divided into one to several doses per day and
adm ni stered suitably. Also, in case of the use of the conpound of the
present invention in conbination with the drugs other than SA.T2 inhibitors
, the dosage of the conpound of the pﬁ%%ent i nvention can be decreased
appropriately and 20 occasionally dependi ng on the dosage of the drugs
other than SG.T2 inhibitors. The present invention isfurther illustrated in
nore detail by way of the follow ng Reference Exanpl es, Exanpl es and Test

25 Bxampl oo proterel 4 BS RIS g Y S 0t LT G I ShSve 4 51

solut géd%é’nar%éﬁg'r%ﬁ@??mﬁ% %%E:i«?‘é éaa)s%f%n%%@é@%?%wﬁ%ﬁaéﬁﬁ
8L 6nmL

"and thet %éé%%érﬁaﬁ?y??r% ARPvs %F%‘%eaaﬁe%%%‘rﬂﬁf%rﬁ% 58 e ftetetone O

resul ting # ubIe terial, was. tratlon The 0 alnea’as 10

sgguéion ? §8p?85 %?%éhz SSJIWhgnr§8PFOna?e TH T %ﬂﬁﬂ@fhr?ﬁn
Zcefoag&i%&“%&%%%ﬁ? #eRESL L SIHIOER o &gl oo d%“qﬁggﬁn-% BFE vas
stirred af, W&ﬁverﬂgm %%ﬁ%&fs%% rﬂ_%(édjr dV\@ﬁee res&ﬁf rpto a saturate

aqueous sodi um hydrogen car ion, i nNg mixture was

extracted %tﬂlﬂéﬁﬁyykoﬁrﬁaﬁiaér 1TEed@ﬁx@@ﬂbﬁsféﬁﬁﬁﬁem&l}ﬁlé%ﬂ?ﬂ with brine

and drle over anhydrous magnesi um sulfate he sol vent was”renoved under

reduced péﬁﬁé&ﬁfﬁea%ﬁﬁﬁm*& b SiBaNASe th 8801 Vel nlikdPls¥@RRnt BHErbof
Anhydr ous hydrazine ( O onlL ) was added to the solution, and the nixture

was stirrgfaatn80G Ky Jan 8Bt 1llJB€r§@é&$ntTH@&éeﬂfﬁ?L\tﬁﬂ t%%pe&ﬁ%r@eﬂaced
pressure, and the residue was purified by colum chromatography onsilica

gel (elpuentasdatiy of oot Fede/ t@ip@rture ¥ HefllngitéMperature, and the
1,2-d|hydro-4-[(4-|sopropoxyphenyl)nethyl]-S-nethyI-SFprrazoI-S-one
(95ny) . 1HeAWRi6DNERadby Bsyppily Zroh PO midkted, td 16487 Jvark i3y b3bkds) ,
3.45 (2H, s), 4.40-4.60 (1H, m, 6.65-6.80 (2H, m, 6.95-7.10 (2H m 54
Ref er enceofkbxamgled f2tarting material, solvent and reaction temperature.
1, 2- Di hydr o- 5- et hyl - 4-[ (~4- propyl phenyl ) met hyl ] - 3H pyrazol 3-one
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, solvent extraction and solid phase extraction.
The glucopyranosyloxypyrazolederivatives representedby
the above general formula (I) of the present lnvention can be
20 converted into their pharmaceutically acceptable salts in the
usual way. Examples of such salts include acld addition salts
with mineral acids such as hydrochloric acid, hydrobromic acid,
hydroiodic acid, sulfuric acid, nitric acid, phosphoric acid
and the like, acid addition salts with organic acids such as
25 formicacid, aceticacid, methanesulfonic acid, benzenesulfonic

acid, p-toluenesulfonic acid, propionic acid, citric acid,

succinicacid, tartaricacid, fumaric acid, butyric acid, oxalic



The title conmpound was prepared in a simlar manner to 5 that described in
Ref erence Exanple 1 using 4-propyl benzyl al cohol instead of

4-i sopropoxybenzyl al cohol. 1H NVR (DMSO-d6) b ppm 0. 75-0. 95 ( 3H, m
1. 45-1 . 65 ( 2H m , 1. 99 ( 3H3% ) , 2 . 40-2 . 55 (2H, n), 3.32
(2H, s)) 6.95-7.10 (4H, m 10 Reference Exanple 3

1, 2-Di hydro-4-[(4-isobutyl phenyl ) net hyl ]-5-nmet hyl -3H pyrazol - 3-one The
title conpound was prepared in a simlar manner to 15 that described in
Ref erence Exa usi ng 4- |s butyl benzyl al cohol ,instead of

o | Sopt oBEASnoREIPTALoBRYA, TALRME CONRG 08 T opBido. Belc BALd J=6 |
6Hz ) 5 (2H

3.50 (lszZ§%°né°9%f;17‘£1€TPEﬁ i’ﬁ)a"z’d?Rﬁ%E’PEﬁ&& @%%Fglﬁ’lc aCTél' oleic nl
1,2-D | ~ T
i1 el SR AR DRI o St
Reference c:Iil a? 0X benzé al col'iol nstfg ama nesium

4-i soproB8E§€§na§§/? a\nggﬁol ' 1&6)5“‘*8.i ! g

5 salt and the like.

The prodrugs represented by the above general formula (I)
of the present invention include their solvates with
pharmaceutically acceptable solvents 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 (I)
of the present invention are converted into glucopyranosyl-
oxypyrazole derivatives represented by the above general formula
(IT) 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



55 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 mM , 6 . 95- 7. 10 ( 2H, m 5

Ref erence Exanple 5

4-[ (4- Et hoxyphenyl ) met hyl | - 1, 2- di hydr #35- et hyl - 3H- pyrazol 3-one The title
conmpound was prepared in a simlar manner to that described in Reference
Exanpl e 1 using 4-ethoxybenzyl 10 al cohol instead of 4-isopropoxybenzyl

al cohol . 1H—NNR (DVBO-d6) 8 ppn1 1. 20-1. 35 ( 3H m , 1. 98 ( 3H s ) ,

ﬁ)llgGRéf rﬁhglgﬁﬁﬁﬂQ$%9n or téeé%meﬂp of6a7812e§ge(assoc ated élthlo (2H,

1,2-Dih 5- - 4- -t th h thyl ], 3H | - 3-

The t1 1] SERFTBFIETES Bidbare e Eosi rﬁae&f% KD b Pt PP aLke Pbed i n
Ref 1 f | b | cohol d of

ai ELSPSS%% Wit BeRoprathy npktiBeee at%-%) FomnacfogsafopsfRyf 3
64 ( 2H, 25 Reference

Sauml o fzéﬁwterxrz%% e J;me[% Lnedse gt duon (i (affbedlad

pyrazgyd%§gg&lipidemia, hypercholesterolemia, hypertriglyceridemia,
lipid metabolism disorder, atherosclerosis, hypertension,
congestiveheart failure, edema, hyperuricemia, gout or the like.
Furthermore, the compounds of the present invention can
be suitably used in combination with at least one member selected
10 from drugs other than SGLT2 inhibitors. Examples of the drugs
which can be used in combination with the compounds of the present
invention include an insulin sensitivity enhancer, a glucose
absorptioninhibitor, 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 glycogen phosphorylase
inhibitor, a glucose-6-phosphatase inhibitor, a fructose-
bisphosphatase inhibitor, a pyruvate dehydrogenase inhibitor,
20 ahepaticgluconeogenesis inhibitor, D-chiroinsitol, aglycogen
synthase kinase-3 inhibitor, glucagon-like peptide-1, a
glucagon-like peptide-1 analogue, a glucagon-like peptide-1
agonist, amylin, an amylin analogue, anamylin agonist, analdose
reductase 1nhibitor, an advanced glycation endproducts

26 formatlon inhibitor, a protein kinase C inhibitor, a
y-aminobutyric acid receptor antagonist, a sodium channel

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



56 The title conpound was prepared in a simlar manner to that described in
Ref erence Exanple 1 using 4-tert-butyl benzyl al cohol instead of

4-i sopropoxybenzyl al cohol. 1H NVR (DVMBO-d6) b ppm 5 1.24 (9H, s), 2.01
(3H, s), 3.49 (2H, s), 7.00-7.15 (2H, %ﬁ, 7.15-7.30 (2H, m Reference
Exanpl e 8 4-[ (4-Butoxyphenyl) et hyl]-1, 2-di hydr o- 5- net hyl - 3H pyrazol 10
3-one The title conpound was prepared in a simlar manner to that descri bed
in Reference Exanple 1 using 4-butoxybenzyl aIcohoI i nstead of

4-1 sopropoxybenzyl al cohol. 1H NWVR ( DNBC)dG% pm 15 0.91 (3H, t,

J=7. 4Ft) qu%@ian@ %@mﬂbhforl 3n_H- ¢SGF2¥ﬁ a9t - aillnggd(agpﬂ s ), 3. 46 (
2H, % 6 70- £ 6 95-7.10 (2H,
m Refereﬂ%%eﬂﬁﬁﬂﬁ?% gna bltor insulin- llke grow h factor

Uitle comPURtlGhedpr bpafeat P %h' Epar CHoAE, ¥obinket é%i?}%b&ag?ﬁ e
1 Sopr opBRYREMEPEEaF OB SALeRNRAkS BBl 8 R 8o BPeE Ref: 2 4
(3H, %‘)) eplgel(:m!a_l.l. s1:)o’wt¥1 gaczo (E.(Gﬁ’, HLrve growth factor, a carnitine
derivative, uridine, 5-hydroxy-l-methylhidantoin, EGB-761,
bimoclomol, sulodexide, Y-128, a hydroxymethyl-glutaryl
coenzyme A reductase inhibitor, a fibric acid derivative, a
B3-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 squalene 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 endopeptidase inhibitor, an angiotensin
20 II 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 oaz-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



57 Reference Exanple 10

5-Et hyl -1, 2-di hydr o-4-[ (4- net hyl t hi ophenyl ) net hyl ] - 3Hpyr azol - 3-one The
title conpound was prepared in a sinilgr manner to 5 that described in

Ref erence Exanple 1 using 4- (nethyltﬁ 0 ) benzyl al cohol instead of

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

nmet hyl acetoacetate. 1HNWVR (DVMSO-d6) 8 ppm 1 . 02 ( 3H, t, J=7 . 6Hz ) ,
2.3 (2H q, J=7 . 6Hz ) , 2. 42 ( 3H s ) , 3. 51 10 (2H 5s),
7.05-7.20 (4H, Ref er

11
190y PR St S EORy PPRUERGRP- ST BPRY J5VBH: 2589 BERIRMS To a
i on _of di u, dride (680~) 40 in 1, 2-dineth th 1
2dded meCT R ARG RS GRS doRTde FRYT Seh A Eh YR PIES (0. 17) and
a catal yti .anq%nt of sodium.iadi de i stirred. at 80C

) ; dith .
a oA S REe R O P § PR R RHP SR BB s

over ni ght™.

sodi um hydr ogen carbonat e sol ut ] %HQ the mxture s_extracted with
di et hyl eJtnhé"%y. esaoregaonlf c Jréejéléeér)éhmfl:as vvalsrhlesotrgvm ihr |°nueteehaan ri ed over

ot ne FRIERAE SN & G, (R T IV, WS EEREES, PLoss
(0. 094“5&@;@#@% Q2@ e églngt%ﬁgagrﬁgggglggamnmg%r\a@ioﬁgﬁﬁ@ _at 80C

over ni ght sol vent was” renove pressure, an e residue

By _ '
it ol or b A SR UTLED SR A SR Ao 4 £ He (ol 0P %he
i sopr opylhany 4 mRvBYtloa- &%E e 38dvRYIrY 8 Mo PR Ry sl 28L1 waEs NN h
(DMBO-d6) b ppm 1.16 (6H, d, J=6.9Hz), 2.01 (3H, s), 2.70-2.90 (1H m,

3.49 5 (Zdsage £6rfi8-as & {fdie BreParatebacardxadpbheatdd preparations
4-[ (4- ~t hyl phenyl ) net hyl ] - 1, 2- di hydr o- 5- net hyl - 3H pyrazol 3-one 10 The
titl epcomumnebmmion 9 grared mentaicidgd lsasovwaanner to that described in
Ref erence Exanple 11 using 4-ethyl benzyl chloride instead of
4-1 sopropyl benZitle cumpduwidls b Kk pbyEent6inbeppironlcdld ¢Bthin,maed. 6Hz) ,
2.00 (3H, s), 2.45-2.60 (2H, m, 3.49
advantageous effects than additive effects in the prevention
or treatment of the above diseases when using suitably in
combinationwith the abovedrugs. Also, theadministration dose

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

Concrete compounds as the above drugs used for combination
and preferable diseases tobe treated are exemplified 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

26 troglitazone, pioglitazone hydrochloride, rosiglitazone

maleate, sodium darglitazone, GI-262570, isaglitazone,

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



15 (2H, s), 7.00-7.15 (4H, m Reference Exanple 13

1, 2- Di hydr o- 5- net hyl - 4-[ (4- net hyl phenyl ) net hyl ] - 3H pyrazol 3-one 20 The
title conpound was prepared in a simlar nmanner to that described in

Ref erence Exanpl e 11 using 4-nethyl bedfyl bromi de instead of

4-1i sopropyl benzyl chloride. 1HNVR (DVBO-d6) 8 ppm 1.98 (3H, s), 2.23 (3H,
s), 3.48 (2H, s), 6.95-7.10 (4H m 25 Reference Exanple 14

4- Benzyl -1, 2-di hydro-5-tri fl uoronet hyl - 3H pyrazol - 3- one 59 The title
conpound was_prepared in_a simlar manner to that described in Reference
Exanpl e 1913kt Frzerey| sedivnyergl htatore ctBfeNIRs2éhd RET oML $QMe

acet oacetate and using benzyl brom de instead of 4-isopropyl benzyl

chl ori de. P hiferat ¢DMB: HG3 t &d meeerd or3 o agpniyts BUGH s (X8 apd
12.50-13.10 (1H, brs) Reference Exanple 15 ]

1, 2- Di hy %= 119144 meb 8BR351FeRG | BRet hyeTaBoRreeRivatedyrazol 10 - 3-one The
title conpound was @repared in a simlar manner to that described in

Ref er enc - F5@RHIE AT AEIHS 4 Mt HoBHENA IRy SRE X TeadMbr6 22,
4-1sopropy pepgyd Gl Y4 Ies TR (BNFO. 985 £ 8 r-Mpxs, retinoia x

receptor agonists such as ALRT-268, AGN-4204, MX-6054,
AGN-194204, LG-100754 and bexarotene, and other insulin
sensitivity enhancers 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-15261,
GW-544, AZ-242, LY-510929, AR-H049020 and GW-501516 are
illustrated. Insulinsensitivityenhancersareusedpreferably
for diabetes, diabetic complications, obesity,
hyperinsulinemia, glucosemetabolismdisorder, hyperlipidemia,

15 hypercholesterolemia, 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, a-glucosidase
inhibitors such as acarbose, voglibose, miglitol, CKD-711,
emiglitate, MDL-25,637, camliglibose and MDL-73,945, and
o-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



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 Exanple 16

4- Benzyl - 1, 2- di hydr o- 5- et hyl - 3H pyrazgl - 3-one 20 The title conpound was
prepared in a simlar manner to that scribed in Reference Exanple 11
usi ng benzyl brom de instead of 4-isopropyl benzyl chloride. 1H NWR
(DVMBO-d6) b ppm 2.00 (3H, s), 3.54 (2H, s), 7.05-7.30 (5H, s) 25 Reference
Exanpl e 17 4-[(4- Isopropoxyphenyl)nethyl] 5-nmethyl -3-(2,3,4,6-tetra-O 60

SOy be TR SRR P b b PYRaTh ?Lzﬁﬂﬁafrs %?FEﬁgr&?6Wm§t&ﬁe
b A
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X ure veE ShipvEfg“E ecaﬁﬁﬁﬁpgﬁ?§n§FoégaﬁﬁggoﬁnghfﬁﬁéPbggv Siliea oo o
(el ent : tetrahydr gfuan] aoEUr LhercBURLL! CBLEQR,DY RUSRBLALLYSLD " | aver

chr omat ogr aphy ‘onsi Veroprng ven
o AR LA LSBTy g oo
9'gcopyra§9§§5ﬁ§aésls&9y§§éa'gréééggx%glﬁaywﬁl§§ggé§)Og ABELsL, id 25 } 5> (e
( 3H s )comﬁllc§§1§ns,6ﬁyﬁegkhsﬁllneﬁla 8@- éluc%ge(mé@abollsm

disorder, and more preferably for diabetes, hyperinsulinemia

or glucose metabolism disorder 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 enhancers, tolbutamide,
chlor-propamide, tolazamide, acetohexamide, glyclopyramide,

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

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

25 and enhancing the insulin secretion.

As insulin preparations, human insulin, human insulin

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



m , 4. 13 ( 1H dd, J=2 . 3, 12 . 4Hz ) , 4 . 31 ( 1H, dd, J=4 . 0, 12 .
4Hz ) , 4.40-4.55 (1H, m, 5.L5-5.35 (3H m, 5.50-5.60 (1H, m, 6.70-6.80
(2H, m, 6.95-7.05 (2H, M. 20 Refere Exanpl e 18

5- Met hyl - 4-[ (4- propyl phenyl ) met hyl ]-3-72, 3,4,6-tetra-0O
acetyl.-(3-Dglucopyranosyl oxy)-1H pyrazole The title conpound was prepared
in asimlar manner to that described in Reference Exanple 17 using

1, 2-di hydro-5 25 net hyl - 4-[ (4- propyl phenyl ) net hyl ] - 34 pyrazol - 3- one i nst ead

51 1h R B P b Y NS BB D1y o Qap oY et aRe o0
C2i Tl 30%%@% sl §:Ou4EbbgtheranBl bt Bhrats Oghdthncgly 2 T‘S ZaZS
e o A e et bl
Z)[(4 Isobutylpﬁenéﬁy Ifegeﬁe?ﬁy?ngaggnﬁsZSG ?é¥r§7ﬁﬁi85'

acetyls ( 3N9CgbECQBXWaBPSWxQXﬂkeI%M A4l & rH¥R d ;| s 191%@1&‘1'1”9’:&6%@%&%“ ed

in a sinilar manner to that described in Reference Exanple usi ng

1, 2-di hydgendkedst SAPHM Phopkl ) rei byl - "F%j‘%ﬁ)’kRﬁt%@W&ZQhe?’Iﬂi@a&*@Stead
of 1, 2-di hydro-4-[(4-1sopropoxyphenyl )methyi]-5 15 met hyl - 3H pyr azol - 3- one.

1H NWR (CREight@aRRaAL s a:}l(;@ﬁtlﬁyﬂp@g@&'&hsehf%&xﬁﬁﬂ&ﬂ‘é, WL -1387% (3H,
s), 2.01 (3H, s). 2.03 (3H, 's H s), 2.10 (3H, ). 2.40 (2H, d,

J=7.2Hz) , 02. Bfe( itkedard= iilﬁbit?catad%aé1inpdptia§lz5. BEpidd@e31v80-3. 90 (
I1H m , 4. 14 ( 1H, dd, J=2. 3, 12. 4Hz) , 4. 31 ( 1H, dd, J=4 . 0, 12.
4Hz ) , 5inhib%tods,(NSB-DRP728A,. TS0-525,60-321bi8 Bk the 1iRe- drel0 (4H,
m Reference Exanple 20
10 illustrated; as protein tyrosine phosphatase 1B inhibitors,
PTP-112, OC-86839, PNU-177496 or the like are illustrated; as
glycogen phosphorylase inhibitors, NN-4201, CP-368296 or the
like are illustrated; as 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
jillustrated; as glucagon-like peptide-1 analogues, exendin-4,
CJC-1131 or the like are illustrated; as glucagon-like peptide
1 agonists; 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-1like peptide-1 are used
preferably for diabetes, diabetic complications,
25 hyperinsulinemla or glucose metabolism disorder, and more

preferably for diabetes or glucose metabolism disorder.

As aldose reductase inhibitors, ascorbyl gamolenate,



— -

25

5-Met hyl - 4-[ (4- propoxyphenyl ) nmet hyl ]-3-(2, 3, 4, 6-tetra- Cacetyl - (3-D-gl ucopyr
anosyl oxy) - 14 pyrazol e The title conpound was prepared in a simlar manner
to 62 that described in Reference BX&nple 17 using 1, 2-di hydro-5

met hyl - 4- [ (4- propoxyphenyl ) net hyl ] - 3H pyr azol - 3- one i nst ead of

1, 2-di hydro-4-[ (4-i sopropoxyphenyl ) net hyl ] -5-net hyl - 3H pyrazol - 3-one 5

1H NWR (CDC13) 8 ppm 1.01 (3H, t, J=7. 4Hz) 1 70 1.85 (2H rT) 1 89 (3H,

s), 2.01 (3H s), 2.03_(3H) s), 2.06 %3 0 30 5) 1H, d,

J=15 . F@lfestet 5gpeliﬂstét JAPBI 13 B)”AL(-AélIQo % 22 .3|ADN1)31 4. 14 (
1H, dd; J=2. 3 dd, J=4 . 0, 12. 4Hz ) . 5. 15-5.
35 10 ( SR-1Af7, "§ob-5655 fe«éaefefma n) Sor@mlio ponadgestal. nj . 6 . 95-7

.10 ( 2H, m). Reference Exanple . o

4-1(4- Et ﬁéﬁ?ﬁﬁéﬁ?l’z)nﬁ?ﬁ?}"fsga t'f‘\’y’l‘ajsr?%t%tilnﬁaftré%sroar@ri%l AL-1567,
acetyl - (3- D Iucop ranosyl ox % 1H pyrazol e The title_conpound was prepared
ML A AR ARet i T TNE s A A8 T nch%‘?Je‘?%%E‘%tEﬁ‘ﬁnﬁmlggll'ﬂ%s?i%g

of 1.5 drRy arradteBide 'aﬁaéf%%'@% ) B e Lhka0 SR e a?n”e%z'oPS%eZ‘ﬂe
%%gw(Rsl(a%fSE ngﬁ%ﬁse }n£3gi6°¥§#r%)9r%”%§a?ﬁ¥|(3Hdﬁ%%&@ 59" (1H,
J2s, 1500k S iats Bebsliaebe, Tppipsina b pte hhstach b o5 s gy
(1H, n)’l@wgglggsgxgg§51gL intracellular accumulation of sorbitol in
accelated polyol pathway which are in continuous hyperglycemic
10 condition 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 inhibiting formation of
advanced glycation endproducts which are accelatedincontinuous
hyperglycemic condition in diabetes and declining of cellular
damage.

As protein kinase C inhibitors, LY-333531, midostaurin

20 or the like are illustrated. Protein kinase C inhibitors are
preferablyused for diabeticcomplications because of inhibiting
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



6.95-7.10 (2H, m 63 Reference Exanple 22

5-Methyl -3-(2, 3,4,6-tetra- 0O acetyl -(3-D gl ucopyranosyl oxy)
4-[(4-trif|uoronethy|phenyl)nethyl]-lg-pyrazole_5 The title conpound was
prepared in a sinmlar manner to that gscrlbed i n Reference Exanple 17
usi ng

1, 2-di hydro-5net hyl -4-[ (4-trifluoronet hyl phenyl) net hyl ] - 3H pyrazol - 3- one
i nst ead of

TH R (R 6 e B TR BT b 1 i b K bi ThaRE FARIGIRGES, (31,

st )2' il %%flafé égl“’la ) reﬁéf@%]%stﬁ%eil #2005 Cale )

2[2?4 tggz(%%tsﬁ}ata%wﬁsegf;af%d REI P ER cENRRbPES 3P T 5895 T g
er {f%ﬁg Phenvi) #iﬁ%%f &hyén? é%oéﬁﬁnﬁtiﬁ r@eg%vatlves

acetyl - ucopyr anosyl oxy pyftazol e e titlTe conpound was

pr epar5ed ?leﬁltsiﬂ% | 2£vIBBBE N Re WA ARG HiRRA 18 LS ANGE EXPIPIGe 17

using 4

4-tert-buf -&&é"@ﬁ\(ﬂi@éh)é‘r]-233i?oxdtﬁ]é@&ﬁe%ﬂ'@iﬂihs@r‘b%&azOﬂHé’sé)@J@uQ;QStead of
1, 2-di hydr o- 4-[ (4- 1 sopr opoxyphenyl ) met hyl'] - 5net hyl - 3H pyr azol - 3-one. 25

1H NWR ( G%d@) 1k- Powa Z? Fodk N 8Hct8Y - 1l @fa‘l(é”i‘ét SderZvéd g(t%'vfthsfac@(ag3 (3H,
s), 2.06 (3H, s), 2.14 (3H, s), 3.56 (1H, d, J=15.8Hz), 3.64 (1H, d, 64

J=15 . 8Hglatelst.ddPived PowtHHadtor dnalé@uélebpﬂderﬁaﬂ gréwtd2 . 4Hz
, 4. 31 ( 1H dd, J=4 . 0, 12 . 4Hz ) , 5.15-5 . 30 ( 3H, m , 5 . 50-5.
60 ( 1H, fdctor, nerve growth factor, uridine, 5-hydroxy-1-methyl-

10 hidantoin, EGB-761, bimoclomol, sulodexide and Y¥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, BMS-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 blood cholesterol level by inhibiting hydroxymethylglutaryl
coenzyme A reductase.

As fibric acid derivatives, bezafibrate, beclobrate,



7.00-7.10 (2H, m, 7.20-7.30 (2H, m 5 Reference Exanple 24
4-[ (4- But oxyphenyl ) et hyl ] -5-nethyl -3-(2, 3,4,6-tetra-0O
acetyl;(3-D—gIucopyranosyloxy)-lkfpyr%fole The title conpound was prepared
in asimlar manner to that described 3n Reference Exanple 17 using
4-[ (4-butoxy 10 phenyl) et hyl]-1, 2-di hydr o- 5- net hyl - 3H pyrazol - 3- one
I nst ead of 1,2-dihydro-4-[(4-isopropoxyphenyl)nethyl]-5
nmet hyl - 3H pyrazol - 3-one. 1H NVR (CDC13) b ppm 0.96 (3H, t, J=7.4Hz))
(3t s 55@1%#%%%%) ClpTRg {prate oLy 005IbIas0, GIQTIprars AT * 3
415 ( TH gb%ﬂ:leEQF%; “thobthyic actay profybintey geropintate 'y ? IE’H?.
%gFF : é@i{b{%%%% g}gﬁgokéfgeG%ﬁ&i¥}bfgfeE%gghgabra ZF%iH}ib96%5_7'lo
gcgf;ryl 4Eéé?hgﬁﬁg¥ k§§§$g§€¥ EE%Gfﬁ%bFEQT%§1?$€¥tet%hpodﬁﬁui:gc ?epared
R ) TRt A e R L Na A
e U N DL SRORBIBRIL) TR oty Bt acnsa
lipid metabolism disorder or atherosclerosis, and more
preferably for hyperlipidemia, hypertriglyceridemia or
atherosclerosis because of activating hepatic lipoprotein
10 lipase and enhancing fatty acid oxidation, leading to lowering
of blood triglyceride level.
As P3-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 LY-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 or the like are illustrated. [(33-Adrenoceptor agonists
are used preferably for obesity, hyperinsulinemia,
hyperlipidemia, hypercholesterolemia, hypertriglyceridemia or
20 1lipid metabolism disorder, and more preferably for obesity or
hyperinsulinemia because of stimulating f3-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, LS-3115, FR-145237, T-2591, J-104127,



1.88 (3H, s), 2.01 (3H, s), 2.03 (3H, s), 2.07 (3H, s), 2.12 (3H, s), 2.44
(3H, s), 3.50-3.65 (2H, m, 3.80-3.90 (1H, m, 5 4.13 (1H, 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 (I H mM
, 7.00-7.10 (2H, m , 7.10-7.20 (2H) rﬁl’)2 8.65-8.85 (1H, brs) Reference
Exanpl e 26 10 5-Et hyl -4-[ (4-met hyl t hi ophenyl )nmethyl]-3-(2,3,4,6-tetra-0O
acetyl - (3- D gl ucopyr anosyl oxy) - 1H pyrazole The title conmpound was prepared
in a sinilar manner to that described in Reference Exanple 17 usi ng

"octone o b A OB R, o tedge 22
(3H, ys) %p%?a‘fel—?l%ﬁogﬁ%% GG, Sode P 15, yemniias s 5 o
15 B Guifog W7o e DI Sty b SR G 10,

7. 10:
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acet Y- (3,00l H00DY T AN0SYL OV P 2 OhS: o4t SSRPLUWlyes. Pr epar ed

|na5|m ner
cholesterolemia, hypertriglyceridemia or lipid metabolism

disorder, and more preferably for hyperlipidemia or hyper-
cholesterolemia because of lowering blood cholesterol level by
inhibiting acyl-coenzyme A cholesterol acyltransferase.

10 As thyroid hormone recptor agonists, sodiumliothyronine,
sodium levothyroxine, KB-2611 or the 1like 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

15 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,

20 nicorandilorthe likeareillustrated; asbileacidsequestrants,
colestyramine, colestlilan, 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

25 inhibitors, PNU-107368E, SC-795, JTT-705, CP-529414 or the like
areillustrated. Thesedrugs, probcol, microsomal trigylceride

transfer protein inhibitors, lipoxygenase inhibitors and



t hat described in Reference Exanple 17 using

1, 2-di hydro-4[ (4-i sopropyl phenyl ) net hyl ] - 5- net hyl - 3H pyrazol - 3-one i nst ead
of 1, 2-di hydro-4-[(4-isopropoxyphenyl)nethyl]-5nethyl - 3H pyrazol - 3-one. 5
1H NWVR (CDC13) 8 ppm 1.20 (6H, d, J= égg 1.85 (3H, s), 2.01 (3H, s),
2.03 (3H, s), 2.06 (3H, s), 2.13 (3H s), 2 75-2.90 (1H m, 3.56 (1H, d,
J=15.8Hz), 3.63 (1H, d, J=15.8Hz), 3.80-3.90 (1H, m, 4 . 05-4 . 20 ( 1H,
m (4. 31 ( 1H dd, J=4 . 0, 12 . 4Ft ) , 5. 15-5. 35 ( 3H 10 m , 5.
50-5. 60
Ref erenc

4-1 (4- Metpyl th h o o | |
oxy) -5t 19T 'ﬁﬁ%fhéa%’ﬁiﬁ%%%?%zﬁglﬁgs LE1LRI Q. geLyLe (3R gl ucopyranosy

di hyd | h h
ﬁefhy:]ySéé%l %é&ﬁo ; ﬁ@% ?é%%fsﬁ d48°F%%By) in acetonitrile (100ni)
were added acetﬁ)brongtltgsqiep&g: sa(r?té‘g}no?igg ?Btea.csesd ) }?eagﬁﬁgagffofrs - 19)

, and the mi xt Ur2 K8 room tenperafture o er “was

added 0 Lo £EACH LaNLR0 XL, A0 g@%ortsmhtfdmﬁm; #RSaRYLT act ed

with ethy ace he organi c ayef was was tura aqueous

sodi um hyde oge, ERBANALS. SOLULERRL330 bikne And. dri 0 euenqpaingi aus

rragne5| ur’r?su e SO vvas re ressure and the

residue wag,ppLkL| %Pﬂlﬁ&fémnngéa&féﬁaﬁiﬁgr§Qﬂ¥agﬂn§' gtﬁ;ﬁugghtgel uent:
hexane/ethy? acetate =

gi ve4- [(4a ek f+ﬂ&@@t@ﬁyéaaﬂwé] B3 (a%x%n%c% b a@oiiﬁ%ttgl -Q%B%ghacopyran

é@&aﬁﬂn%léyéilpoproteln r ceptor en(ha81ice7ros_ gre pref(era‘dly use}l

osyl oxy) - uor onet hyl™= 1H pyrazo 2.09) g) ppm
1.91 (3FLa 6m13t93c6§Hab§h01af¥%é réﬁtaébﬁ&%f@*& éﬂlnébﬁ%&ff%hcih 3.73
(2H, s), 3 75-3.90 (1H m, 35 (2H, m, 5 5.15-5.65 (4H, m,

7.00-16 20r&d8Eht 63 éﬁiéﬁéﬁﬂ%&§5ﬁﬁgﬂﬁié¥%mlne antagonlsts L-histidine,
4- Benzyl -3-(2,3,4,6-tetra- 0O acetyl -(3- D-qucopyranosonxy)S trlfluoronethyl

-1H pyrazoéptif, Theptinl enabopoend haptpnepacepton agsentstar manner to that

descri bed in Reference Exanple 28 using

4-benzyl -fieRanbgdrois- tecéptioroagbhybt8H( pyrachal ByondMCB nRt agdnbéts,

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

1-3k+pyraM@h-Ba@w@isﬂsxua%m&aéﬁmnnagsmlmpﬁatin@ﬁbmmqng sorafn@-an@2 ( 3H,
, 2. 04 ( 3H s) , 2. 3H, s % . 70-3 . 90 ( 3H m , 4

4 . 302pphetamjne- seQUletsd tsenﬁcnﬂp mmahqganzopvoteae ( 5H, n 20

ference Exanple 30

[ (419vet ﬂ6§95ﬂ§H9F}Pre?ﬂ9P}S§S( 2c3laigopiny aCela&E?Wn(%elﬂﬁrﬁ%ﬁ‘y'?‘énosw oxy

5- tr|fluoro t hyl - 1H- pyr The title co oun S prepar.ed

o1 o BeRETEE O R e FRsd g e Rl B a R (S el g ctR- 2
2-di hydr
4-
2-

S
15-
Re

ot hORIBRLRER) el REFHCRLFPPEP GBS BRREHDP. BRFROPS 2 oF 5 EHEO FREPRAR  of
di hydpo;4; L6 45 Bs 40 SRS 4B O i cale ol weraTRbiY hig3hb PybAg0! - 3-on

agonists, urocortin, somatostatin, somatostatin analogues,

4-
) -
Si
1,
[ (
1,
20 somatostatin receptor agonists, pituitary adenylate
cyclase-activatingpeptide, brain-derivedneurotrophic factor,
ciliary neurotrophic factor, thyrotropin-releasing hormone,
neurotensin, sauvagine, neuropeptide Y antagonists, opioid
peptide antagonists, galanin antagonists, melanin-
20 concentrating hormone antagonists, agouti-related protein
inhibitors and orexin receptor antagonists are illustrated.

Concretely, as monoamine reuptake inhibitors, mazindol or the



68 1H-NWR (CDC13) b ppm 1 . 93 ( 3H s ) , ?. . 03 ( 3H, s ) , 2 .05 ( 3H
s), 2.0 (34 s), 3. 653. 75 (2H m, 3.77 (3H, s), 3.75-3.90 (1H,
m, 4.15-4.35 (2H, nm), 5.10-5.45 (4H, q), 6.75-6.85 (2H, m, 7.00-7.15 (2H
m 5 Reference Exanple 31 4

4-1 (4- Met hoxyphenyl ) nmet hyl ] -5-net hyl -3-(2,3,4,6-tetra-0O

acetyl - (3- D gl ucopyr anosyl oxy) - 1H pyrazole The title conmpound was prepared
in a simlar nmanner to 10 that described in Reference Exanple 17 using

oi 1. 2 6 it 8 [ BT SHHA Go I Ay S A AL o -5 e,
N (CIBL B 0PI A2 0o 2hBle 22O ibhntle, 203t S 2.0°,
S eregibofiad ¢ {ifgane tngesth Jlate i e Mhgrodydaiae 07 5,
¥ Bonzyl -G FOEYTAGOES SRUBLTRISY: GSARTOFOPER gegnfays inotriptan,
Pt oY PR BYERIELRLTICok e EORROUPE VRRLDLERRLSE 43 2 o\ |
o IR PRI OFL 8 Spbob 8103 dgg59 or wne
like are illustrated:; as noradrenaline releasing stimulants,
rolipram, YM-992 or the like are illustrated; as Bz~adrenoceptor
agonists, amphetamine, dextroamphetamine, phentermine,
10 benzphetamine, methamphetamine, phendimetrazine,
phenmetrazine, diethylpropion, phenylpropanolamine,
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, topliramate or the like are illustrated; as
Hi-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-71378or 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 dliabetes, diabetic complications, obesity,

glucose metabolism disorder, hyperlipidemia, hyper-



1H NVR (CDC13) S ppm 1.86 (3H, s), 2.01 (3H, s), 2.03 (3H, s), 2.06 (3H,
s), 2211 ( 3H s ), 3. 59 ( 1H, d, J=15. 8Hz ) ( 3. 66 ( 1H, d, J=15. 8Hz
) , 3. 80-3. 90 ( 1H m , 4. 11 ( 1H_dd, J=2 . 3, 12 . 4Hz ) , 4 . 30 (
1H, dd, J=4 .0, 12. 4Hz ) , 5 5.15-5.39 (3H, m, 5.50-5.65 (1H M,
7.05-7.30 (5H, m) 8.75-9.55 (1H, brs) Reference Exanple 33

4-[ (4- Met hoxyphenyl )nethyl ] -1, 5-dinmethyl -3-(2,3,4,6-tetra 10

O acetyl - ( 3- D-gIucopyranosyloxy)pyrazole A suspensi on of

4-1 (4- neththen nmet hyl 5 rreth | -3(2,3,4,6-tetra-0O acetyl - (3-D gl ucopyr
anosy! oxyjt “él‘?('l %%?%Fﬁ’r@%%?%%na%’epﬁl%Fa‘a%llﬁ'&dorret hane
(4.7mg) in acetonltrlle s stirred at 75C overnij . The reaction
15 mi xt ure-SRFEAeT 4 taetrré%lr?srﬁlo "”c%i |lf3épe1éﬁ%i“?h%nso??/%$l?9’5§ ?hlée'?ﬂ:trate was

TS PR eSO TS P UG S B S0, b LSRR Ve

o (o o B P RgE R [ S tagr depsbitig g pggisies of
u n r 1.

(3526 y2 AT BRI RGO atG e s,

0o 4 - pperiferagitaboteyhdepaa gupBrbadtho bk sonys iy Faagifio] 1)

3 0 6. 70- 6. 80 (2H, ,
7 00 7.10 (%gd%n% oon(gge ereg%%krr(%l e(ég " ! (2 m
1-Met hyl - 4- [(4AIBEEH¥§FB%HQEQHY:%%EQXH; Sidyme i hndvli%lhd-, 0855t ¥he4 8; D- 9l uco

pyranosyl oxy)-5-trifluoronet hyl pyrazol & A suspension o

4-1 (4- mﬁéﬂéfﬂﬁﬁfﬂaibﬁﬁetmﬂACégill delapril hydrochloride, ramipril,
(2,3,4,6-tetra- O acetyl - (3-D gl ucopyr anosyl oxy)-5-tri

f | uongnetings YT ATk 8a 391@3, ArRhA ST ue, TR E By &P8th 88Hide ,
i odorret hane (I?Bdi’an) in te?ra rof uran (1rr1_) was sti rrlgia at 75C over ni ght

The react¢embrmp<fmendmhiaﬁeégdcinimlgﬁrﬁlsé@lumafwlsirlnepﬁpivent of the
filtrate was renoved under reduced 10 pressure. The residue was purified by

pr epar at ipeer iddopit By esxrislm e} ogabehym anowe 1t tprik] dqubvabopi ngydodvent :

di chl oronet hane/ et hyl acetate = 5/1) to give

1- et hyl -chIqzids hydntibdagphidn yydrecinliorige( 2t 8mdcéprélraydrockligridd; Dgl ucop
yranosyl oxy)-5-trifluoronet hyl pyrazole (13ng). 15 1H NVR (CDC13) 8 ppm

1. 89 (3HtmgndglapriBH calcivmogoferpprll, MOXIBH 1 ydrodulg¢rBie, s ) |, 3
. 65-3 . 95 ((6H m , 4. 14 ( 14 dd, J=2 . 3, 12 . 4H ) , 4 . 29 ( 1H
dd, J24. menibaprigiprithe Kikease i?r@ru(StSﬂteﬁ) A%glggeESllBSCQn‘lﬂtmg
7.00-7.20 (4H, m 20 Reference Exa

Bt hyi - RHIRRLE R PERPOBRERETTRATAR Y 8508 £or Aighakiceemeb GALERD gl ucop
yranosyl ).- - trlfluoronethylpyrazole The title conpound was prepared in a
simlar n%%r?é? SOt S 1At descrl bed i n Reference Exarrpl e 34 using

| odoet hane i nst eadneC)LIi:raC)Ifi en opept:l. aHs_eval% 1%131)5 cpnpapatrllat

MDL-100240, fasidotril, sampatrilat, GW-660511X, mixanpril,
20 SA-7060, E-4030, SLV-306, ecadotril or the like are illustrated.
Neutral endopeptidase inhibitors are preferably used for
diabetic complications or hypertension.
As angiotensin II receptor antagonists, candesartan
cllexetil, candesartan cilexetil/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,



71 1.40 (3H, t, J=7.2Hz), 1.90 (3H, s), 2.02 (3H, s), 2.04 (3H, s)) 2.06

(3H, s),

, 7. 00-7. 10 ( 2H m , 7. 10-7 . %® ( 2H 5 n) Reference Exanple 36

2.44 (3H, s), 3.72 (2H, s), 3.80-3.90 (1H, m , 4.05-4.20 (3H,
, 4.27 (1H, dd, J=4.5, 12.4Hz) , 5.10-5.35 ( 3H m) , 5. 55-5. 65 (

4-[ (4- Met hyl t hi ophenyl ) met hyl ] -1-propyl -3-(2, 3,4,6-tetra-0O
acetyl - (3- D gl ucopyranosyl oxy)-5-trifl uoronethyl pyrazole 10 The title

conmpound was prepared in a simlar

1H,

manner to that described in Reference

Exanpl e 34 using 1-iodoEyopane i nstead of jodonethane. 1H NVR (CDd g)

ppm 0. 9BR-3 0 orjthe
s), 2.04 (3H,

( 1H m
(1H) dd,
(2H! n):

2.06 (3H,

BYDEFERTSG™2H, m) 20 Reference Exanple 37

3-((3-D-d ucop

ret by - 11y DA eoay Bl bnarp ?{é%%‘iﬁéffﬁ%gﬁi‘%%%ﬁﬁ%%%ly!'55%1%%17.5 |
o ) 1 Roe et SHRTY GeE e d et AR B R B ¢

%éstsoiq?’\g}euﬁ%ag%%%st hf-fjﬂ%én 14 MRS Shif " Bl 85891 Iy Pt ure for

sol uti on

2 hours .

10

15

20

25

S reénove t ‘reduce
TA-0201, SB-215355, PD-180988, sodjum sitaxsentan, BMS-193884,

darusentan, TBC-3711, bosentan, sodium tezosentan, J-104132,
YM-598, S-0139, SB-234551, RPR-118031A, ATZ-1993, RO-61-1790,
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,
hydroflumethiazide, benzylhydrochlorothiazide, penflutizide,
methyclothiazide, indapamide, tripamide, mefruside, azosemide,
etacrynic acid, torasemide, piretanide, furosemide, bumetanide,
meticrane, potassium canrenoate, spironolactone, triamterene,
aminophylline, cicletanine hydrochloride, LLU-o, PNU-80873A,
isosorbide, D-mannitol, D-sorbitol, fructose, glycerin,
acetazolamide, methazolamide, FR-179544, OPC-31260, 1lixivaptan,
conivaptan hydrochloride or the like are illustrated. Diuretic
drugs are preferably used for diabetic complications,
hypertension, congestive heart failure or edema, and more
preferably for hypertension, congestive heart failure or edema
because of reducing blood pressure or improving edema by

increasing urinary excretion.

s)., s), 2,44 (3H_s), 3.72 (2H, s%g .3 . $0-3 .
antgigogd.sys agg proferaply used fon dipbegde gamplicabiong)or 4 o7
J=4.5, 12.4Hz), 5.10-5.35 (3H, n), 5.55-5.65 (1H, m), 7.00-7.10

m
m

8
¢ are7gliugiresqd.n Angiggepsip Lf receptom (3h,

90



72 pressure, and the residue was purified by solid phase extraction on ODS
(washing solvent : distilled water, eluent : nmethanol ) to give

3- ((3-D gl ucopyranosyl oxy)-4-[ (4-isopr gpoxyphenyl)nethyl] 5- et hyl - 1H pyraz
ole (39mg). 5 1H-NWR (CD30D) b ppm 1 6H, d, J=5 . 9Hz ) , 2 . 05 (
3H, s ), 3. 25-3 . 45 ( 4H m , 3. 55 3 .75 (3H m , 3. 75-3 . 90 (
I1H 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 ZO Reference Exanple 38

?h:e(f’;?l Sﬁéﬁ%ﬁ‘”"ﬁé‘w AL LT E LRt K ea S N N e
o1 opy| phaRASHE 19 3{6%103%%%%% bl dtiorsgn, PeFLibivine

Py L ano| ,ﬁ%,g%gﬁ%gx@w eh 1580 Hydel il SPRL OPRANPRTIYVI

e %)Y e %ﬁﬁ%i%é"'fﬂﬁ%ﬁ%éo J%P%ﬁ? BEfE. Bubrgpdipindit by T
?:“2_')5 m45r#%%&ﬂ%e(4|r??lﬁ?3%< I?ré_p'I ef%lgo%lgzgné 1"5mfod£p£1}e %gilétgo 5.10

3- ((3- D-GLucopyy K'Pé(a}‘% nléiélﬂégg&eyémfwiagetfmaé? ne,

nmet hyl - 1H pyrazol e e title cohpou was prepare
73 elgodipine, azelnidipine, lacidipine, wvatanidipine

manner to

hydrochloride, 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, todralazine hydrochloride,
hydralazine hydrochloride, cadralazine, budralazine or the like
are illustrated; as sympathetic blocking agents, amosulalol
15 hydrochloride, terazosin hydrochloride, bunazosin
hydrochloride, prazosin hydrochloride, doxazosin mesylate,
propranoclol hydrochloride, atenolol, metoprolol tartrate,
carvedilol, nipradilol, celiprolol hydrochloride, nebivolol,
betaxolol hydrochloride, pindolol, tertatolol hydrochloride,
20 bevantolol hydrochloride, timolol maleate, carteolol
hydrochloride, bisoprolol hemifumarate, 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 agp-adrenoceptor agonists, clonidine hydrochloride,

methyldopa, CHF-1035, guanabenz acetate, guanfacine



- - - "

t hat described in Reference Exanple 37 using
4-[ (4-1isobutyl phenyl )nmet hyl ]-5-nmethyl-3-(2,3,4,6-tetra-0O acetyl - (3-Dgl ucopy
ranosyl oxy) - IN- pyrazol e i nstead of
4-[ (4-i sopropoxyphenyl )nethyl ]-5-net hy8 3- (2, 3, 4, 6-tetra-O acetyl -(3-D 5
gl ucopyr anosyl oxy) - 1H pyrazole. 1H NVR (CDgOD) b ppm 0.87 (6H, d,
J=6.6Hz), 1.70-1.90 (1H, m, 2.04 (3H, 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, nL 10_Reference_ Exanple 40, . .
3-((3-D- cﬁné@a%% AEL9P oxP9XRFALRG T - 4Of AL PLRBoxyPhLRGKPLE
met hyl ] - 1H- pyrazol e, The tit]l e conmpound repared in a simlar manner to
15 that deelioRebortdfert: BhEeLEhBnpTe 3o uSHRated merThase. frugs are
pr opoxyphen nmet h I%-B-( 3,4,6-tetra: O acetyl -(3-D-gluco
pyranosyl%&%%éﬁ?95§r %%?eg?ﬁnggarg?nﬁ}??4-isopropoxyphenyl)
met hyl ] - 5- et hy, -Séé 3,4,6-tetra- QO acet %fé3-D- | uco ,
pyr anosyl oxy) - ¥t p é&%}%ﬁeﬁ%girﬁﬂﬁﬁf%crg Ogﬁféhﬁ Jydrgshiozife;  5-7
A4Hz ) ., 1.. 65:1 . 80 (.2 2 .,05.(,3H.._s 3 . 25-3 . 45 4H, m
5 ) sy qiovsidanaff. (ofTbslhogy e chfy 1 3bhaBedatd. - sgEpdarelgee 1) 1)
6.70-6.8 5- H, . ce .e 4
4-[(4-Etﬁ5£§%%%%%?5%% hy%fig?%€Sgtgg?%§8§§ég%§gyI%géﬁggkgétéﬁf?gﬁfﬁ§razole
74 The t'é&&i&ﬂﬂp9y89r¥ﬁ309r€ﬂérfﬁké”aéesiﬂ1£§£rgﬁga?f iﬁkiplatelets
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, sodiumcitrateor thelikeareillustrated. These drugs
15 are preferably used for hyperuricemia or gout.
In case of use in combination with drugs other than SGLT2
inhibitors, forexample, in the use fordiabetes, the combination
with at least one member of the group consisting of an insulin
sensitivity enhancer, a glucose absorption inhibitor, a
20 biguanide, aninsulinsecretionenhancer, 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-
26 phosphatase inhibitor, a fructose-bisphosphatase inhibitor, a

pyruvate dehydrogenase inhibitor, a hepatic gluconeogenesis

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



that dEscribed in Reference Exanple 37 using 4-[(4-ethoxy

phenyl)nmethyl ]-5-nmethyl -3-(2,3,4,6-tetra-0O acetyl-(3-D

gl ucopyr anosyl oxy) - 1H pyrazol e i nstead of 4-[(4-isopropoxy 5

phenyl ) met hyl ] - 5- et hyl - 3- (2, 3, 4, 6-t etdPa- O acet yl - (3-D

gl ucopyr anosyl oxy) - 1H pyrazole. 1H NWR (CD30D) b ppm 1. 34 ( 3H t, J=7 .
O ), 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, q, J=7.0Hz), 5.00-5.10 10 (1H, m, 6.70-6.85
(2H, m, 7.05-7.15 (2H, m Reference Exanple 42

3- (( 3- D- Gnhbidpitamo SyueRgPN5 Likehperiidesl s ra plyspgparfjke peptide-1

phenyl ) et hyl ] - 1H-pyrazole 15 The title conpound was prepared in a simlar
manner t ARHRIHRes & 9begRgen Reike AfRE idempPgosstsi#igylin, an amylin
5-nethyl -3(2,3,4,6-tetra-O acetyl - (3-D- gl ucopyranosyl oxy)-4-[(4trifluoronet
hyIpheny134ﬁ§qﬁﬂﬁuJﬂ&p@@%&kﬂeﬁg%%%%%da an appetite suppressant is

4- 4- h | thyl]-5- thyl-3-(2,3,4,6-tet -0 20

ree (o e Bt Fam A TR WA LBIAE 448 KRS, OF therasp o8 (

3H, s.) , 3. 20.3 . 40 ( 4H i&] 3. 67 (_1H dd, J=5 . O, 11. 9Hz ) ,

3. 75§, oF i STine sl inpylin 'sensitintey mnhaiesny 4 @14geE4 oo ( o
25 Ref EXx 4 , . , . .

D Ca ardb st S RBn ThiEns: Abiqyanite, AR ARFPLIBSAGALen enbancer

et hyl - LHpvr az0] £, The, 444 & SerPOune, 850" SRELEL L A SIS S TRpner to

insulin receptor kinase stimulant, a tripeptidyl peptidase II
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, aglycogen
synthase kinase-3 inhibitor, glucagon-like peptide-1, a
16 glucagon-like peptide-1 analogue, a glucagon-like peptide-1
agonist, amylin, an amylin analogue and an amylin agonist is
more preferable; and the combination 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 1insulin preparation is most preferable.
Similarly, intheuse fordiabeticcomplications, thecombination
wilith at least one member of the group consisting of an insulin
sensitivity enhancer, a glucose absorption inhibitor, a
biguanide, aninsulinsecretionenhancer, 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



t hat described in Reference Exarrple 37 using 4- [ ( 4-tert-butyl
phenyl) net hyl ]-5-methyl -3-(2, 3,4, 6-tetra-O acetyl-(3-D 5

gl ucopyr anosyl oxy) - 1H pyr azol e i nst ead of 4- [ (4-i sopropoxy

phenyl ) met hyi ] - 5-net hyl -3- (2, 3, 4, 6-t et®¥a- O acetyl - (3-D

gl ucopyr anosyl oxy) - 1H pyr azol e. 1H—N|VR(CD30D) b ppm 1. 28 ( 9H, s ) , 2.
06 ( 3H, s ) , 3. 25-3 . 45 ( 4H, rr) , 3. 60-3. 90 ( 4H, 10 m,

5.00-5.10 (1H, m, 705715(2H , 7.20-7.30 (2H, m Reference Exanpl e
44 4-[(4-But ox¥ henyl ) net h % éé Iucopyranosyl oxy) -
met hyl - 1HEpY+B E?E 18 Sﬁﬁcgg ReP ﬂlﬂé§ bPEbBFESrvnaagéPﬁPP§r6nanner

to that described in Reference Exa

4-1(4- butB&?iﬂ%ﬂ???ﬁe‘t%ﬁl@%ﬁhﬁu%t?%eBbﬁSBh?%P]P%t@F%d‘e’c}&‘Ibl(t?‘DgF‘ucopyr a
nosyl oxy) - 1H- pyrazol e i nstead

a-[(4- .soe¥5$§¥yﬁhéﬁ9¥9ﬁ@9ﬁ9?fe5lﬂ%%h§F°§1(9 BeRafirelHCOnaPERPESis. D 20

| | CD30D 0.97 (3H, ,
g scopy ngeyl o 1o g sl 40 M LCEEEDL Rem RTL W 1
. 45 4 .J=12 ) , 3
o1 +nﬁ%b%toramg%ucag§n 1553 eé%l%e-m ariicadbn SpiRe DRt EE 3L, ' 1y
7.05-7.15 (2 R .
5 sl Dcflfac?% ?%noigﬁo 258pSESHR FedPrae /P agonist amgliny an amylin

TR RRISHEE Bl Wl SaSRIPEYH VERRBRPAR e B R 0
advanced glycation endproducts formation inhibitor, a protein
kinase C inhibitor, a y-aminobutyric acid antagonist, a sodium

10 channel antagonist, a transcript factor NF-xB inhibitor, a 1lipid
peroxidase inhibitor, an N-acetylated-oa-linked-acid-
dipeptidase inhibitor, insulin-like growth factor-I,
platelet-derivedgrowth factor, aplatelet derivedgrowth factor
analogue, epidermal growth factor, nexrve growth factor, a

15 carnitine derivative, uridine, 5-hydroxy-1l-methylhidantoin,
EGB-761, bimoclomol, sulodexide, Y-128, an angiotensin-
converting enzyme inhibitor, aneutral endopeptidase inhibitor,
an anglotensin IT receptor antagonist, an endothelin-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 angliotensin-converting enzyme inhibitor, a
neutral endopeptidase inhibltor and an angiotensin IT receptor
antagonist is more preferable. Furthermore, in the use for

256 obesity, the combination with at least one member of the group
consisting of an insulin sensitivity enhancer, a glucose

absorption inhilbitor, abiguanide, aninsulin secretionenhancer,



5 [(4-net hyl t hi ophenyl )nethyl]-3-(2,3,4,6-tetra-0O acetyl-(3-D

gl ucopyr anosyl oxy) - 1H pyrazol e i nstead of 4-[(4-isopropoxy

phenyl )net hyl ] -5-methyl -3-(2, 3,4,6-tetra-O acetyl -(3-D

gl ucopyr anosyl oxy}- 1H pyrazol e. 1H—NN§ (CDgOD) S ppm 10 2 . 06 ( 3H, s ) ,
2. 42 ( 3H s}, 3. 20-3. 45 ( 4H m , 3. 55-3. 75 ( 3H m, 3.%0-3.90
(1H, m, 5.00-5.10 (1H, m, 7.05-7.20 (4H n) Reference Exanple 46

5- Et hyl - 3- ((3- D- gl ucopyranosyl oxy) - 4- [ (4- et hyl t hi ophenyl) 15

met hyl ] - 1H pyrazol e The title c ound was prepared in a sinmlar manner to
that des@ HaEWH RATARATRS 1 n;? SYCREGh F SRR -anfqgenist. an

nethylthlophenyl)neth I é 6-tetra-O acety .

gl ucopyr 3R ffcfﬂxﬁ% k3 Péelﬁg%@%&P%ﬁ 41FE&PF§5§PQHOR9P§edaSG I
phenyl } net hyl ] - 5- nethyl 3- (2 t et 3-D )

gl ucopyr %585 H@ﬁé %&ﬁﬂﬂﬁoﬁ.O% R%ﬂ$e%n

J=7. 6Hz 42 (3H, 7 6Hz 3. 25- 3.60-3.80
o) f@w@wm#haﬁﬁasezs@ P TER A S oD hotphofylass
Refergnce ml e 47

G- ((3°D- °d%ros@|%%&8°%ﬁzpfr%scp&aofp%ﬁepwsmrhm spuctose-

ety 1, £ A0 I8 §bliBs $RTPON Y, A B 8BAYEY0 5.8 THA AL, FBINE tO

ahepaticgluconeogenesis inhibitor, D-chiroinsitol, aglycogen
synthase kinase-3 inhibitor, glucagon-like peptide-1l, a
glucagon-like peptide-1 analogue, a glucagon-like peptide-1

10 agonist, amylin, an amylin analogue, an amylin agonist, a
f3-adrenoceptor agonist and an appetite suppressant is
preferable; and the combination with at least one member of the
group consisting of a PB3-adrenoceptor agonist and an appetite
suppressant is more preferable.

15 When the pharmaceutical compositions of the present
inventionareemployedinthepractical treatment, various dosage
forms areused dependingon theiruses. Asexamplesof 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 excipilents, disintegrators,

25 binders, lubricants, diluents, buffers, isotonicities,
antiseptics, moistening agents, emulsifiers, dispersing agents,

stablilizingagents, dissolvingaids andthe like, and formulating



that described in Reference Exanple 37 using 4- [ ( 4-isopropyl 5
phenyl)nmet hyl ]-5-nmethyl -3-(2, 3,4, 6-tetra-0-acetyl-(3-D

gl ucopyr anosyl oxy) - 1H pyrazol e i nstead _of 4-[(4-isopropoxy

phenyl ) met hyl ] - 5- net hyl - 3- (2, 3, 4, 6-t et’Pa- O-acetyl - (3-D

gl ucopyr anosyl oxy) - 1H pyrazole. 1H NVR (CD30D) 8 ppm 10 1. 20 ( 6H, d, J=6
. 9Hz ) , 2. 05 ( 3H s), 2. 75-2. 9 ( 1H mM ( 3. 25-3. 45 ( 4H m
, 3. 55-3. 90 ( 4H m , 5. 00-5. 10 ( 1H m , 7 . 00-7 . 15 ( 4H, m

Ref erence Exanple 48 1

37 5 DGR GPFEHRS b APPORIARES IR ERTSRGPPATet njR c83e of the
MM e LR S e h R R
byt anosy| G ree pPPS: Uk AT i BIek 5. ERER el o Brepared by
rcetyl - (LT Op AR0y oy el ARGy ARIoTS: ToRERRAE Sbobty -6 BpRHLE: 42 (
3 s B Sy e Py, Sboble b i st O )
o Thverfh ol B8 thip Fobkd Prot#E YpdANReN bl LHE' SFEAGY! - 1H
of a compound represented by the above general formula (I) or
a pharmaceutically acceptable salt thereof 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 1s 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 dally 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 invention in combination with the drugs
other than SGLT2 inhibitors, the dosage of the compound of the
present invention can be decreased appropriately and

20 occasionally depending on the dosage of the drugs other than

SGLT2 inhibitors.

The present inventionis further illustratedinmore detail
by way of the following Reference Examples, Examples and Test
26 Examples. However, the present invention is not limited

thereto.



— - L

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

Ref erence Exanpl e 37 using 4-benzyl -

(2,3,4,6-tetra-O acetyl -(i-D glucopyranosyl oxy)-5-trifluoro

met hyl - 1H pyrazol e i nstead of 4-[(4-i s®bropoxyphenyl)net hyl ]

5-nmethyl -3-(2, 3,4,6-tetra- O acetyl - (3-D gl ucopyranosyl oxy) 1H pyrazol e.

1H NWR (CDgOD) 8 ppm 10 3. 25-3. 45 ( 4H m , 3 . 67 ( 1H, dd, J=5 . 3,

12 . Oz ) , 3. 80-3 . 95 ( 3H m, 4.97 (1H, d, J=7.4Hz), 7.05-7.25 (5H,
Ref erence Exanpl e 50

3- ((3- D REEBHFREROEFPBRYE- 4- [ (4- et hoxyphenyl)rret hyl]1-5 15

trlfluoroneth | - 14 pyrazole The title conmpound was prepared _in a simlar

manner toltRa 1H¥§EP|Seé(ﬂn19@P€PBH§¥PE§&Hﬂﬂ@e§?Y&§|ﬁgm@tpglfﬁﬁfhoxy

phenyl ) net h L &2 4,6-tetra-0O acetyl -(3-D-gluco

pyranosleX%? 8lf PPGoronethyI 1H pyrazol e i nstead of 20

acet yl (3.0 ol EBpgr SRBESEER PE ?ﬁ”‘é‘}%f@ FOPRXYPRRRLERBOD) (8- 34 41 253
_ 42 (_4H eglghygﬁffurgg J(QHLS W66e ajc}éed trle%lr_%rlﬂsllge (QB%F%Q&H 2 ’
05-7 . 15 Zi?hgan hl%nil:\r)ﬁfceh ggfdg%ml6%L§1 ang the mixture was stirred
at room temperature for 30 minutes. 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%, 81lmg) 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 aqueous 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 residue was dissolved in 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).
'H-NMR (DMSO-dg) O 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)



1

3- ((3-D d ucopyranosyl oxy) - 4-[ (4- met hoxyphenyl ) net hyl ] -5 net hyl - 1H pyrazol e
The title conpound was prepared in a sinilar manner to that described in
Ref erence Exanpl e 37 using 4-[(4-nethg

phenyl ) net hyl ] -5-net hyl -3-(2, 3, 4, 6-tetra- Oacetyl (3-D

gl ucopyr anosyl oxy) - 1H pyrazol e i nstead of 4-[(4-isopropoxy

phenyl)nethyl ]-5-nmethyl -3-(2,3,4,6-tetra-0O acetyl-(3-D
gIucopyranosyloxy)-lFprrazoIe. 1H-NVMR (CD30D) b ppm 10 2 . 04 ( 3H s ) (
3. 25-3 4H, ,3.55-3.75(3H,rr),3.73(3H,s),
38039&9(%943 Fé‘r%?Plsel?O(lH m, 6.75-6.85 (2H, m, 7.05-7.15 (2H, m
Ref er enc e

4- Benzyl %?F%(%ddi c%‘ﬂ%%yﬁ AOE %r?%fmeﬁ%)d%%b HP¥533% compound
was prepajed n a simlar manner to that described in Reference Exanple 37
using 4- benzyel 5- et hyl

2 E(243| gogrggg;y&enyq} toﬁ?ﬂungi M péfggg : aO%%) a bRy ngO agnilns%gad °

2, 3,4, 1H . 1H- NVR
ng | bt%pattetc{e}c%g%eé <§e9194&<geow,§a§xbg§ev X3! P.;/f B o0 (
H, , 53
(( uccoohg);.iLr 2innosl€ %f rQ J(%OIQLS?RZ é&p%%ll me%ih - irgn;:e =xanple

H-NMR (DMSO-dg) & ppm:

3-
(
4
3-

0.75-0.95 (3H, m), 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, m)
10
Reference Example 3
1,2-Dihydro-4-[(4-isobutylphenyl)methyl]-5-methyl-3H-
pyrazol-3-one
The title compound was prepared in a similar manner to
16 that described in Reference Example 1 using 4-isobutylbenzyl
alcohol instead of 4-isopropoxybenzyl alcohol.
ly_NMR (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.

lH-NMR (DMSO-dg) 6 ppm:



80 di net hyl pyrazole The title conpound was prepared in a simlar

that described in Reference Exanple 37 using 4-[(4-nethoxy
phenyl )net hyl ] -1, 5-di methyl -3-(2,3,4,6-tetra-O acetyl-(i-D 5

gl ucopyr anosyl oxy) pyrazol e i nstead of % [ (4- |sopropoxy

phenyl ) met hyl ] -5-nmethyl -3-(2, 3,4,6-tetra-O acetyl-(3-D

gl ucopyr anosyl oxy) - 1H pyrazol e. 1H—NNR (CD30D) ~ ppm 2 . 06 ( 3H, s )

manner to

3

. 25-3 . 45 ( 4H m , 3. 553. 70 ( 6H m) , 3. 73(3H 10 s),
3.75-3.90 (1H, 5. 00-5. 10 6. 70- 6. 80 (2H, 05.7.15 (2H
R erenceofzg(g "% = BTy A Gt B EE T T T G g (34, s), i m

3-((3-D
met hyl ] -
simlar
1- nethyl

%#‘ﬁ?f"% %r%%"xy%@”tgg”%fﬁwh IPrPeBEoln E@p«?&?#ap&pe&zﬁma

pner to that described in Reference Exanple 37 using

[ (4 met hyl t hi ophenyl )nethyl]-3-(2,3,4,6-tetra-0-acetyl-(3-D

gl ucopyranosyl oxy) -5-trifl uoronet hyl pyrazol e |nstead of 20

4-[ (4~i sopropoxyphenyl ) net hyl ] -5-nmet hyl -3-(2, 3,4,6-tetra-0O

acet yl- (35 | yLan | oxy) - 1H pyrazole. 1H NWVR (CD30D) 8 ppm 2 .
% 3R£§grgg§8 RS e 1y 3. 60 ( 1M dd. Je4 . 7127 o )

, 3.75-3. ?0 ggkhtﬂlxyghg§y§)§gtﬁ§tq T)Z glgydrozg—&4thygl3g§pyrazol-

("3H,

10

15

20

25

3-one

The title compound was prepared in a similar manner to
that described in Reference Example 1 using 4-ethoxybenzyl
alcohol instead of 4-isopropoxybenzyl alcohol.
1H—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)

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-
methylbenzyl alcohol instead of 4-isopropoxybenzyl alcohol.
1H-NMR (DMSO-dg) O ppm:
2.02 (3H, s), 3.64 (2H, s), 7.30-7.45 (2H, m), 7.55-7.70 (2H,

m)

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

pyrazol-3-one

42



Ref erence Exanpl e 55

1- Et hyl - 3- (( 3- D- gl ucopyr anosyl oxy) - 4-[ (4- nmet hyl t hi ophenyl ) 81

met hyl ] -5-trifluoromethyl pyrazol e The %gtle conmpound was prepared in a
simlar manner to that described in Reterence Exanple 37 using
1-ethyl-4-[(4 nethylthiophenyl)nmethyl]-3-(2,3,4,6-tetra-Oacetyl-(3-D 5
gl ucopyr anosyl oxy) -5-trifl uoronet hyl pyrazol e instead of

4- ((4-isopropoxyphenyl)nmethyl]-5-nmethyl-3-(2,3,4,6-tetra-0

I e e I S e M S e
75,10 { 1Henlh adudiin #9n(Sbie ncd sl 1 k] ook But5budiykif M

7.05-7.20 erence
3-((3-D Ghyg x&aﬁlﬁﬂhgpybf%%éo EB%S%:%PEHEQE”X&): bayl1-1 15

propyl - 5- tr| uoronet pyrazol'e nmpoun mas prepared in a

simlar d r d in Reference Exanple 37 using 4- [ (
4- nethylthlo pﬁeﬁ #? ?ﬁg f'd propyl-3-(2,3,4,6-tetra-Oacetyl-(3-D

(4 sont emosomhesy ) et byl ?’*“Et%"é't R B S e s e m,
acetyl - (37Ethuchy(§nosM%oxy) 1H pyrazole. 1H NVR (CD30D) b ppm 0. 90
(3H, t, J )
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.
‘H-NMR (DMSO-dg) O 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 1l using 4- (methylthio)benzyl
alcohol instead of 4-isopropoxybenzyl alcohol.

25 T'H-NMR (DMSO-dg) & ppm:
1.99 (3H, s), 2.42 (3H, s), 3.50 (2H, s), 7.05-7.20 (4H, m)

90 (2H m , 2. 42 ( 3H s ) , 3. 30-3.

50



(4H, m, 3.69 (1H, dd, J=4.9, 12.OHz), 3.75-3.90 (3H, m, 25 4.00-4.10 (2H,
m, 5.25-5.35 (1H, m, 705720(4H mM Reference Exanple 57 82

3- ((3-D d ucopyranosyl oxy) - 5- et hyl - [7(4- met hyl phenyl) nmethyl]-1H pyrazol e
5- Met hyl - 4- [ (4- et hyl phenyl ) met hyl ] -35(2, 3,4, 6-tetra

O 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-net hyl - 4- [ (4- met hyl phenyl ) net hyl ] - 3H- pyr azol 3-one instead of
1, 2-di hydro-4-[ (4-isopr henyl ) et hyl ] - 5- net hyl - 3H pyr azol - 3-one. Then,
the titl ReFAHRAGRI Ebf pﬁ&ed in a simlar manner to that described in

Ref 10Ex le 37 5- et hyl - 4- [ (4- et hy] thyl]-3
(2,5, 4 6 A RO AT 1 LCOP O taghemth Byl b 3%t ead of

4-1 (4-isopropo %E)hs%r%/l)mat hyl ] -5-net hyl -3
(2,3, 4, 6-H¥HFZR %/l - (3- D- gl ucopyr anosyl oxy) - 1H pyrazol e. 1H NVR ( CD30D)

3. 6075, 10 (21ﬂ4 < e 7 260?441'3 WF REPBAGACS tBcanbiBLASE manner to T M
et hyP-1 hiﬁ%F%”ﬁt{i '&]1%&%&71‘ %%’fﬁﬁf%&ﬁg%ygn&%ﬁﬁgﬁ?}%?hP%@mra
manner yioa %gfuﬁ@%%@ °fy4' ARy, Ao R PR d Bl g et &
4-[(4-et Iylcpx ené/rllgarrr%ap insées éhgprrgeémfft hé/etoacéa’é/r azol

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

1.02 (3H, t, J=7.6Hz), 2.39 (2H, q, 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 (1lmL) were added methyl acetoacetate
(0.11mL), 4-isopropylbenzyl 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
extractedwilth diethyl ether. The organic layer was washedwith
brine and dried over anhydrous magnesium sulfate. The solvent
was removed under reduced pressure, and the residue was dissolved
in toluene (1lmL). 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:



25 3-one instead of Z, 2-di hydro-4-[(4-isopropoxyphenyl)

net hyl ] - 5- net hyl - 3H pyrazol - 3-one. Then, the title conpound was prepared in
a simlar manner to that described in Reference 83 Exanpl Q 37 using

4-1 (4- et hyl phenyl ) met hyl ] - 5- net hyl - 3( $83 4, 6-tetra-0- acetyl - (3-D gl ucopyran
osyl oxy) - 1H- pyrazol e i nstead of

4-[ (4-1sopropoxyphenyl)nethyl]-5-nmethyl-3(2, 3,4,6-tetra-0O acetyl-(3-Dgluco
pyranosyl oxy) - 1H pyrazole. 5 1H NVR (CD30D) b ppm 1.18 (3H, t, J=7.6Hz),
2.04 (3H,_.s),. 2.57 (2H, ¢, J=7.6Hz), 3.25-3.45 (4H, m,.3.55-3.90 (4H, m,
5 00- 5. 101t Srgre Yiarte Aotngunt ) 104 Reforante ExnbHardm 4-L(4-

S-((1 -G ucopyt angsyl oxy) L reLoyd phenyl Jaetby] 15 SLELT | o gyt v - 14+
4-1 (4- Methyl phenyl Ynet hyl ] -3-(2, 3,4, 6-tetra- O acetyl (3-D gl ucopyranosyl oxy)
-5-trifl ud’Y‘d\%ﬁ h‘ih"z%%)r & 8P8\was 15 prepared in a sinilar manner to that

descri bed, i renc l.e 28 usi

1, 2- di hyg’r bf%ﬁfg(*gc ot ﬁ&ﬁ%&%| ) %E’t |(P?‘5t Fir1 dor 8rvét A1 ¢ 3B pDF azd1%3- one
instead o

1, 2- di%hyd{%‘?n[?h'- ot IT T rd Bpheihy T het hyl 1-5-tri 1 uor onet hyl - 3H pyr azol - 3
-one. Then, the titl'e conpound was prepared in a simlar manner 20 to that
described in Reference Exanple 37 using 4- [ ( 4-nethyl

phenyl ) nmet é}égéﬁ( ZedadnPst £3ra- O acetyl - (3- D-gl ucopyranosyl oxy) - 5-trifl uor
onet hyl - I1H-pyrazol e I nst ead of

4-1(4-i - ef hyl éL B _@a}?ﬁ_ ={3-D- gl
pyggnolsflfgif;??i p raz%ﬁi mZ{%hi lﬁel\/li?%lc%g%%%% %p[r@r(?h?i a325 Six-i%ozg ) ,QSU?O
20-3 . 453 (o ™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 84 Reference Exanple 60

4- ((4oEt hyl phenpg nettnd JeompdduirdwiH i gaRpaaea@s Y hoxy ik Lat| Henrset fy! - 1H- py
razole 5 4-[ (4-Ethyl phenyl)nmethyl]-3-(2,3,4,6-tetra-0O acetyl

(3- D gl uctipayt adesyt Dyqd - tn t Ré fében caEERyhp L&t pyraghhe sestipyEpatiegl i n a
simlar manner to that described in Reference Exanple 28 using

4-[ ( 4- et hyth porehdged ) 1mes beyddl - A 24 di bypropylbehiybrankéhidie 3H pyrazol - 3- one

i nst ead o{ 1, 2-di hydro-4 10

[ (4- met hyTH NP eS80 ndyg hyl Jppoe:t ri f | uor onet hyl - 3H pyrazol -3 -one. Then, the
title conpound was prepared in a simlar manner to that described in

Ref er encel Ekxanp3, 37, WsihgHz), 2.00 (3H, s), 2.45-2.60 (2H, m), 3.49

4-[ (4-ethyl phenyl )nmethyl ]-3-(2,3,4,6-tetra-0O acetyl - (3-D gl ucopyranosyl oxy)
-5-t r§5 | ué?’gms% yI'Z-l‘P-PpY/rhiog@Hin'ﬂead of 15

4-1 (4-isopropoxyphenyl ) met hyl ] -5-nethyl -3-(2, 3,4, 6-tetra-0acetyl -(3-Dgluco
pyranosyl oxy) - 1H pyrazole. 1H NVR (CDgOD) 8 ppm 1.18 (3H, t, J=7.6Hz),

2.50-2. 60 H, .15-3.4 4H, , 3.55-3.65 (1H, , 3.70-3.90 (3H, ,
2 20.4. omtErrefe Steda Paisul) m (1K (3 m

1,2-Dihydro-5-methyl-4-[(4-methylphenyl)methyl]-3H-pyrazol-
3-one
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.
1H-NMR (DMSO-dg) O 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



Ref erence Exanple 61

3-((3-D d uaopyranosyl oxy) -4-[ (4-i sopropyl phenyl)nethyl ]-5trif

| t ~or onmet hyl - 1H pyrazol e 25
4-[(4-Isopropy|phenyl)nethyl]-3-(Z,3,@?6-tetra-0acetyl-(3-D—g|ucopyranosylo
Xy)-5-trifluoronethyl-1H pyrazole was prepared in a simlar manner to that
descri bed in Reference 85 Exanpl e 28 usi ng

1, 2-di hydro-4-[ (4-isopropyl phenyl )nmethyl]--5-trifluoronethyl -3H pyrazol -3-0
ne instead of

1, 2- di hydr o- 4- [F0& ddithA COMBORES) MRFePREPRISS: LRt fuBIBILERYPERREPYFRZ0l - 3- 0
ne. Then,thetitle ¢ ound m?spregared 51in % simlar manner to that

descri bed 1t REFSFNES ERaRPT&T8FCaFRYPLe 11 using ethyl trifluoro-

15 SR 3 AL 48R0t BB sy o

4-1 (4-isqpropoxyphenyl thy] ]1-5-nmethyl-3(2,3,4 6-tetra-O acetyl -(3-Dgluco
oyt anosy BLUR L BeAT o f T i RRe s T I AL 20 (ony o 926, ort)
2.75-2.88 (1H_ m_. 3.15-3.40 (4H, m, 3.55-3.65 (1H, nm), 3.70-3.90 (3H, ),
4.80-3.95 7ﬂ¥R,ﬁ§MSP{§%}7§1§p 4H, m 15 Reference Exanple 62

4.1 (4- Cnlpr.ppheny IRt hy! s 37 (43 9! YEPPYTANGPH 9299 - ol | f gy omethyl - 1k p
yrazol e

4-1 (4- Chl or ophenyl )net hyl ]-3-(2, 3,4, 6-tetra- O acetyl (3-D gl ucopyranosyl oxy)
-5-trifluoronethyl-1H pyrazole was 20 prepared in a simlar manner to that

descri begyd#h qﬂ&g.? i e 28 using
4-[(4-ch|oro§ﬁ§%§%)net yl']-1, 2-di hydro-5trifl uoronethyl - 3H pyrazol - 3- one

instead of, 2-pihydro-4-[(4-methoxyphenyl methyl]-5-methyl-3H-pyrazol

1, 2- di hydro-4[ (4- met hyl t hi ophenyl nethylﬁ-S-trl Iuoroné%hyl- pyrazol -3
-one.joThem-drwe title conpound was prepared in a simlar manner 25 to that
described in Reference Exanple 37 using 4- [ (

4- chl or ophenyl ) Rl f1e3 dotpduhd wiast paeParedt Yh- &3s Dngl &€ opyriweOStyd oXy) - 5-
trifluoronethyl-1H pyrazole instead of 86

4-[ (4-i somaopaegreihdd net Relferencet BybmBle2]1 3, dstng ed +me Qlamegtyénf iyt D- gl uco
pyr anosyl oxy) - 1F1- pyrazol e. 1H NVR (CD30D) b ppm 3.20-3.40 (4H, nm),

3. 55- 3. 70oxdntd, den)instedd HDU {BIHprypy Boeh Bk L1or1d¢m), 7.10-7.25 (4H m
Ref er ence, Exanpl e 63

3- ([ 3- D- GHOMR/ r(IMBBH dy )0- Hpn:4- i sopr opoxyphenyl ) net hyl ] - 5net hyl - 1- pr opyl p
yrazole 10 To a suspensi on of 3-(83-D— | ucopyr anos ony)-4-[§4

i soprii8poxyphenydH et hy 13-4 fethy s lkﬁp??aié e £3ong)7ankl- 82si 2n &Y bonat e
(0.20g) in N, N-dinethylformamde (1nl) was added 1-i odopropane ( 0 . 036nL
) at 50C 7+ O’ 1 I'it Pl s’ St v Bl fer ght . Water was added to the
reaction mxture, and the 15 result~.ng m xture was purified by solid phase
extraction on ODS (washing solvent: distilled water, eluent: nethanol). The
resulting,sem -purified material was purified by colum chromat ography
onsiIica%&ﬁ%iﬁékﬁuéfﬁTgl%rﬁ%ethane/nethanol - 8/1) to give

3-((3-D | oxy) 4l [ 4

ph(eﬁlyl)rrgl{%%/ 2ty ﬁ}-%rr%{)éﬁ%éy‘f‘g%%g?% °L-31R (cosoD) b ppm 0. 87
(3H, Jo: J:7-4Hzﬂhe ll:lztﬁl.é %p@unlf@ra%&eg&r@ﬁ' J:n89 é%h&lm mar%ne.p?tc( 3H, s
) L 3 25-3. 45 AH Ty e RIS PEERAFER Ty STt E TR 3H m

, 4 . 40-that fedcidibed)in Refefbhde Eithnipldl11Musify beizfl bhiaelH 25
M, 7.00-7.10 (2H m

instead of 4-isopropylbenzyl chloride.

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

2.00 (3H, s), 3.54 (2H, s), 7.05-7.30 (5H, s)
25

Reference Example 17

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



Ref erence Exanple 64 87

1- Et hyl - 3- (( 3- D- gl ucopyr anosyl oxy) - 4-[ (4-i sopropyl phenyl)

nmet hyl } - 5- met hyl pyrazol e The title co%%gund was prepared in a simlar
manner to that described in Reference anpl e 63 using iodoethane instead 5
of 1-iodpropane. 1H NWR (CD30D) 8 ppm 1.26 (6H, d, 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, q, 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

Ref er enc 28t f-Rylucopyranosyloxy) - 1H-pyrazole

1- Et hyl - 3- ((3-D- gl osyl -4-[(4-meth henyl

rethy!]-5- et B SISVERASA R 1121 S EEHHOURG WL BPBPOPRRYPRERYL) i | ar
manner to that_ described in Reference Exanple 63 using

3- (( 3- D- J1eidSpYt an RS HR%Y ) 3= PY R FRt 1dxPhehdPTobt n§PE L SR RRPPYH-RHpyr azol e

i nst ead of

3-((3-D-df J_U%%opiﬁ éﬁggﬁ)o??l‘)i -411\_- TOHEFUbRT 5&§Xfﬁhjeﬁﬁe)tﬁ€tht¥ﬁr]o-f§-rr?& b3 H pyr az
1 268 it Batpd, SITELRCEAIIEE sRndy AW MRV IR PP
5 00- 5. 10744 sHpasdorens TaneAl PRy Srebsashty (Thf Trrcidamnr bk
Exanpl e G, Splk-3 Rl 1 YVAAAOSHE KA 6 §zab Ay Tl ARXYOBEOYEL LAY 581
(eluent: tetrahydrofuran). Further purification by
preparative thin layer chromatography on silica gel (developing
10 solvent: ethyl acetate/hexane =2/1) afforded 4-[ (4-isopropoxy-
phenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0O-acetyl-f-D-
glucopyranosyloxy)-1H-pyrazole (42mg).
TH-NMR (CDCl3) & 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, 44, J=4.0, 12.4Hz),
4.40-4.55 (1H, m), 5.15-5.35 (3H, m), 5.50-5.60 (1lH, 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-o0-
acetyl~p-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.



88 net hyl - 1- propyl pyrazole The title conpound was prepared in a simlar
manner to that described in Reference Exanple 63 using 3-((3-Dgluco

pyr anosyl oxy) - 4-[ ( 4- met hoxyphenyl ) net h6yl ]-5-nmethyl-1H 5 pyrazol e instead of
3-((3-D-gl ucopyranosyl oxy)-4-[(4-iso

propoxyphenyl ) net hyl ] -5- et hyl - 1H- pyrazole. 1H NVR (CD30D) 8 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 , 6.70-6.85 (2H, m), 7.00-7.15 (2H, n) Reference Exanple
67 1- Et hyI 11N1‘[“%4 REbxy heamy ) net hyl | - 3- ((3 D gl ucopyr anosyl 15

oxy) - 5-net hyl pyrazole The title ¢ ound was prepared in _a simlar _manner
to that d%s%}l %%‘a‘ it RET brditck: &ér% &3 (W nda- N85 BBrys) . 1

phenyl)rre ({3-D-gl ucopyr anosyl oxy) - 5 rrethyl 1H pyrazolel st ead of
3-((3-D-g ?%op@/}an% 8% {( @, s (3H,”s), 2.45-2.55

pr opoxyph net_hy 5- nmet I-1H- razol e and us ng_i odoet hane |nstead of
1- iodoprogﬁﬁe%)ll—?-lgﬁ\%?( 0’.% ) 139 36% B T %ILE) 1882 3(§PI, t,

D CE) (gl (3H1321H ad> 33 [ addy, 2 ?8(% % 345, 1% 4Rz, %°

(1H,
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-fB-D-glucopyranosyloxy)-1lH-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]-5-methyl-3H-pyrazol-3-one
instead of 1,2-dihydro-4-[(4-isopropoxyphenyl)methyl]-5-
15 methyl-3H-pyrazol-3-one.
'H-NMR (CDCl3) & 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, 4, J=15.8Hz), 3.63 (1H, 4, J=15.8Hz),
20 3.80-3.90 (1H, m), 4.14 (1H, 44, J=2.3, 12,4H=z), 4.31 (1lH, 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-pf-D-glucopyranosyloxy)-1H-pyrazole

The title compound was prepared in a similar manner to



25 3.90-4.00 (4H, m, 5.00-5.10 (1H, n), 6.70-6.85 (2H, m, 7.00-7.15 (2H,
m 89 Reference Exanple 68

4-[ (4- Et hoxyphenyl ) net hyl ] - 3- ((3-D- gl ucopyr anosyl oxy) -5

met hyl - 1- propyl pyrazol e The title conp®und was prepared in a simlar manner
to 5 that described in Reference Exanple 63 using 4-[(4-ethoxy

phenyl ) nmet hyl ] - 3- (( 3- D- gl ucopyr anosyl oxy) - 5- net hyl - 1H pyrazol e i nstead of
3-((3-D-gl ucopyranosyl oxy)-4-[(4-iso

propoxyphenyl)neth |.]-5-nethyl -1H pyrazol e.. 1H NVR ( CDq 8 ppm 10 0. 87
(3H t, J% ?aéHEf—SCP &d(en Rﬁfeafe?cler:YamPlG’Sli? 9@10 r%dlzhy 0(- i s)
3.25-3.45 55- 3. é J=2. 1, 12

3. 85-4. B tPYz’rH’* r’r;? 4- P5098€$Y hen}’é)("eIherb 3H @Y?félzé’lgé i) %ﬁsteﬁidoo 7.15
(2H, m 15 Ref e np

1t hyl - 49F( e ﬁ;’rﬁﬁﬂgﬁyI4)'r[rZﬁhﬁ'ISPP§°PP§YBh§’W&3Wrt§ﬂ&§yI5 -methyl-3H-

oxy)-5-net§%lp§raéole The title conmpound was prepared in a simlar manner
to that d&JEAP i M"Ref erence Exanpl e 63 using 4-[(4-ethyl 20

phenyl neuhylg§3 %gB D-géu%wﬁyranosyloxy) 5-nmet hyl - 1H pyrazol e i nstead of
3- ((3-D gl HeBHPr 4RBSHBOXY)RR (4-i sopr opoxyphenyl ) net hyl ] - 5- net hyl - 1H pyr az

ole and ugiBq i(ggoet! ~30¢ hpsieaf of_1:50dppsongne-1 1t NV (20D & pem
(3H, s), 2.03 (3H, s), 2.06 (3H, s), 2.10 (3H, s), 3.53 (1H,
d, J=15.7Hz), 3.59 (1H, 4, J=15.7Hz), 3.80-3.95 (3H, m), 4.14
(1H, ad, J=2.3, 12.4Hz), 4.31 (1H, dd, 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
4-[(4-Ethoxyphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-
15 acetyl-pf-D-glucopyranosyloxy)-1lH-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.
lH-NMR (CDCl3) 6 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, q, J=7.0Hz),
25 4.13 (1H, dd, J=2.3, 12.4Hz), 4.31 (1H, 4d, 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)



25 1. 17 ( 3H t , J=7 . 6Hz ) , 1. 28 ( 3H t , J=7 . 2Hz ) , 2 . 06 ( 3H,
s)(2.56(2H,q,J:7.6Hz),3.253.45(4H,rr),3.55-3.75
(34 m , 3. 75-3 . 85 (1H, m, 8400(2H m, 5.00-5.10 (1H, m,
7.00-7. 15(4H, 90 m) Reference Exarrp ®

4-[ (4- Ht hyl phenyl ) met hyl ] - 3- ((3- D- gl ucopyr anosyl oxy)-5 5

nmet hyl - 1- propyl pyrazol e The title conpound was prepared in a simlar manner
to that described in Reference Exanple 63 using 4-[(4-ethyl

phenyl ) met hyl ] - 3- ((3- D- gl ucopyr anosyl oxy) - 5- net hyl - 1H pyrazol e i nstead of
3-((3-D gl ucopyranosyl oxy)-4-[(4-iso 10

propoxyp %I net h - 5-net hyl - 1H pyrazole. 1H NVR (CD30D) b ppm 0.87 (3H
t, g?% Hl 6Hz) 165180(2H m, 2.06 (3H, s), 2.56
2H, q, 325345 4H 60395 6H, 5.00-5.10 (1H,
%.oo-? é-e«&%‘ﬁ% 304 o SR G S LoD 1ch{}yranosyloxy S

1-Butyl - ég‘(ﬁh% ra ]¥z 3 r.OPOX

nmet hyl ] - pyrazogr?ée e'rll'%yitp%t % (r)rlr‘r%:%‘ HHO B’rlyea%é’ﬁ% in simlar

mannef to 20 that ¢d§§GLl Q%&ﬁgﬂﬁe%g%@ﬁé&p{ﬁ %R 1 1m PRy ane

I nstead of 1-i0 propane ( ppm
that described 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]-5-
methyl-~3H-pyrazol-3-one.

10 'H-NMR (CDCl3) & 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, 4, J=15.9Hz), 3.80-3.90
(1H,m), 4.14 (1H, dd, J=2.4, 12.4Hz), 4.31 (1H, dd4, J=4.0, 12.4Hz),
5.15-5.40 (3H, m), 5.55-5.65 (1H, m), 7.20-7.30 (2H, m),

156 7.45-7.55 (2H, m)

Reference Example 23
4-[(4-tert-Butylphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-
acetyl-p-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]-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 1H-NMR (CDCl3) & 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 (1lH, 4,



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, 12.0H), 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,Qﬁ 91 Reference Exanple 72
3-((3-D d ucopyranosyi oxy) -4-[ (4-i sopropoxyphenyl)nmethyl]-1

| sopropyl - 5- net hyl pyrazol e The title conpound was prepared in a simlar
manner to 5 that described in Reference Exanple 63 using 2-bronopropane

I,nit egg (if fﬁbglgogH%pane“ 50, % %“S:Dleﬂ“o%)k(lﬁpgadi% §2§ 512(21152Os L 2155 3. 75
B A AL AT At f R
Ex 7 4- di h

py?ggoﬁ %D%%[ﬁ'lé?g%$2t+gp ZP¥§)29§€y %?068hz;lyg[goﬁorezgygngaﬁg
triethylamne (6.9nm) in tetrahydrofuran (200nm.) was added net hanesul f onyl
chloride (3.8nL) at 0C, and the m xture was stirred for 1 hour . Insoluble

material yase S0y e yp ! Shation -
4-[(4-Butoxyphenyl)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
that described in Reference Example 17 using 4-[(4-butoxy-
10 phenyl)methyl]l-1,2-dihydro-5-methyl-3H-pyrazol-3-one
instead of 1,2-dihydro-4-[(4-isopropoxyphenyl)methyl]-5-
methyl-3H-pyrazol-3-one.
lH-nMR (CDCl3) & 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
(34,s),3.52(1H, 4, 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, 44, 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-



20 The obtai ned sol ution of 4-ethylthiobenzyl nethanesul fonate in

t et rahydr of uran was added to a suspension of sodium hydride ( 60~ , 2.2Q)
dnd net hyl acetoacetate (5.3m) in 1,2-dinmethoxyet hane (200nL), and the

m xture was stirred at 80C overni ght. # sat ur at ed aqueous sodi um hydr ogen
carbonate solution was added 25 to the reaction m xture, and the resulting
m xture was extracted with diethyl ether. The organic | ayer was washed with
brine, dried over anhydrous magnesi um sul fate, and the sol vent was 92
renoved und%r reduced pressure . To a solution of the residue in toluene (
150mL ) wdSTRYdsdHnParaZOde 3rORGnydrate ( 7 . 2nL ) , and the mixture was
stirred att_80C for._1 houg. The reaction m xture was cooled to 0C and
stirred foﬁ'§HBi2FBH&B)1 hBRff: . The resulting 5 precipitates were collected

a1 (et - Safengly née 1 24 o8 A9 e Dol TR - S By n -0 121 50).
127 5, G100 ot 47 7o 0 4038 T s 94 3le G REVar ence

Exanpl

4-[(4-§tzérﬁﬁié&ﬁénfpyngfﬁyﬁr-%?ﬁépﬁgr-ffgé,é}ﬁPGFF%tHﬁﬁC&Ceﬁfrﬁﬁf)D-glucop

I =1 le 1
(4. ot R CaRanOT el ndr $ 813 BRSSO 181 Loh28y s 19018 1. 6g)

and acet ohrLeo:3- Dgl YGoge g2.(9g) R het rahydrofuran (30nm) was added silver
carbonatng 2 qug) ?gand %hé %%x?ﬁ?g was stirred under shading the |ight

at 60C overnight . The reaction m xture was purified by 20 col um
chr omat ogr aphy on am nopropyl silica gel (eluent: tetrahydrofuran) and

further cel¢dretldcomaagnaphy on silica gel ( e7.uent : hexane/ethyl
acetate =1/3 ) to give 4-

4- et hyd t hisephgyl-uvet hy kthyT®hivphenyd,) et h§ritiey-g2033aE ey tel3abgl-ucopyr an
osyl oxy) - 1H pyrazole (1.49). 25 1H NWR (CDC13) b ppm 1.28 (3H, t,

J=7. 4Hz) , ate@F1BHD-glucdpPtandbyloky)2183pyddzole) , 2 . 06 ( 3H s ) , 2
.11 (3H s ), 2.89( 2H q, J=7 . 4Hz ) , 3 . 56 ( 1H, 93 d, J=15 .
9Hz ) , 3. 62 (The, tdf1d=bmpo8hid yas Prep&fed@ in M imidammannér tb3 ( 1H,
dd, J=2 . 3, 12 . 6Hz ) , 4 . 31 ( 1H, dd, J=3 . 9, 12 . 6Hz ) , 5. 15-5
. 35 ( 3Hthayt described i®5RefeMenge Exampl@0-l7 usitg 52dthyjl-1,2- 15-7 .
25 ( 2H, m, 8.79 (1H, brs) 5 Reference Exanple 75
4- [ ( 4- Et hfihyagehdmi( Armeiy[Ltiiopbenyd!) nedpyld n@sy pax\pros - 3 -one
15 instead of 1,2-dihydro-4-[(4-isopropoxyphenyl)methyl]-5-
methyl-3H-pyrazol-3-one.
1H-NMR (CDC1l3) O 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-p-D-glucopyranosyloxy)-1H-pyrazole

The title compound was prepared in a similar manner to



met hyl - 1H pyrazol e To asol uti on of 4-[ (4-ethyl t hi ophenyl ) nethyl]-5-nethyl 10
3-(2,3,4,6-tetra- 0O acetyl - (3-D gl ucopyranosyl oxy)-1H pyrazole ( 1. 3g ) in
met hanol ( | OrL ) was added sodi um net hoxi de (28~ net hanol sol ution,
0.13nL), and the mixture was stirred £p roomtenperature for 1 hour. The
reaction m xture was concentrated under reduced pressure, and the residue
was purified 15 by col um chronmat ography on silica gel (eluent: dichloro
nmet hane/ met hanol = 5/1) to give 4-[(4-ethylthiophenyl)

met hyl ] - 3-((3-D gl ucopyranasyl oxy) - 5-nmet hyl - 1H- pyrazole (0,879). 1H NWR
(CD30D) B-hfmdexraibed gy R ?erﬁgﬁ%%a}m 6| ,i%%,lfzé.é%”( O -
3.80-3.90, (1H, m,

5. 00-5. 10 CAkSH oD oA Y b - RV ST B 4P o) She

o ooy R 3 B ALY S S e -5-
3-((3-Dgl I -4-[(4-i 94
prgéoxyp%ﬁ%ﬁ??géﬁgsggégggi%ﬂééﬁ}iBSrazoIe (1.3g) in tetrahydrofuran (30nl)

was addedi N-(benzyl axycar bonyl oxy)succi nim de (1.6g), and the m xture was
heateg un ?&Bﬁf(ﬁ%ggVe%hpgﬁf. The reaction nixture wasconcentrated under

educed 5 BEESEHE e 0 L d N nesiilus v pUy bedibyhel U sT5STRLROT anhy

on silica ge el uent™ anol "=71 to give

1- (benzyl pxycar W) - 3y( (3 I pyhangsykoxy
o[ a1 OBt B et redior] <Sieriv ot asat o180 ™ 18 ik (Bia) b

10 14 2774 6, gish 1 1=6. 2 35 43 3. 453 70§ 6 3.76 ( 1H,
da. =4 ag Jifié; éﬁzd&_?', B@I.H'85§'( il'Hir‘5 a%’i}25323158§ :,7991(‘2 Hra?m 5 a0a

. 50 (1H14.r05-45.-23@'(5.-1-l40mg,2|211.3@(lﬁ-,4ﬁ1,(31|5|4.d1, V&) 5.8526-.858032H n),
6.95-7.05 (2H, m, 7.25-7.50 (5H, m) 15 Reference Exanple 77

1- (Banzylwyxycardmmwleo 3-1H6- ) et hoxycar bonydn ( D gl.vocpy BanesHl, okys y 4- [ (4-
sopr opoxyphenyl ) net hyl ] - 5- met hyl pyrazol e To a sol uti on of

1- (benzyl oxycar bonyl )-3-((3-Dgluco 20

pyr anosyl oxy) - 4-[ (4-i sopropoxyphenyl ) net hyl ] - 5- et hyl pyrazol . e (0.20g) in
2,4, 6-triRefdydpye | Bxamepledntd was added ethyl Chloroformate ( O . 092nL ) (
and the m xture was stirred at roomtenperature for 1 day. To the reaction

m Xt ure wese(4ddethybtietopineinyl Yme thylt] €3 nohody4lr &t et mmeOtdeetebif+ i ng
m xture
D-glucopyranosyloxy)-5-trifluoromethyl-1H-pyrazole

15 To a solution of 1,2-dihydro-4-[(4-methylthiophenyl)-
methyl]-5-trifluoromethyl-3H-pyrazol-3-one (2.0g) in
acetonitrile (100mL) were added acetobromo-o-D-glucose (3.19g)
and potassium carbonate (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



25 was extracted wth ethyl acetate . The organic |ayer was washed with
wat er, dried over anhydrous magnesi um sul fate) and the sol vent was renoved
under reduced pressure. The residue mas 95 purified by colum

chr omat ogr aphy on silica gel (eluent: ®dichl oronethane/ nethanol = 10/1) to
gi ve 1-(benzyl oxy carbonyl)-3-(6- 0O et hoxycarbonyl - (3- D gl ucopyr anosyl oxy) - 4
[(4-isopropoxyphenyl)nethyl]-5-nethy|pyrazole (0.17g). 5 1H-NWR (CDgQOD) 8
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,
435446(1@0@ 4.45-4.60 (1H, m, 5.35-5.45 (2H, m), 5.45-5.60 (1H m,
6.70-6.89 (2H, m, 10 7.00-7.15 (2H, m, 7.30-7.55 (5H, m Reference
Exanpl e 78-NMRB4RPFILoNy 8aPBBAY| ) - 4- [ ( 4- |sopropoxyphenyl)nethyl] 3-(6

%ﬁﬁé:&ﬁéycar e ok %tﬁg[}@ﬁ%ériﬁﬁi pb N <?8d Ey'%zé%{’ *ﬁiﬁf%‘fe ehce
a e usi.ngne C oro r t r

%H ﬁZNR7gé2|§§1?)s;bgﬁpr?ﬁyiz§o EoH, 8 % 3 bQHi‘)Eﬁ Ls‘f ﬁ § 38 Pilf; g“a’m (6H,
55 ( 9H, 5nr)15 %5334“%”'2%?3 '57)300( 71% P‘g* 2’0 ( 1H, " 8Hezs? 170?6-.4354(-

2H m . 00-7 . 10 ( 2H m, 7. 30 7.50 (5H, M Exanple 1 25
3-(6- C)Ethoxycarbonyl (3 D gl ucopyranosyl oxy) -4-[(4-iso

propoxyp opyl - 5-met hyl pyrazol e To a sol ution of
3-((3-D-g er}yc%ﬁcaenosyq chy 02?t’r[(4-i so

4—Benzyl—3-(2,3,4,6-tetra-O-acetyl—ﬁ-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 H-NMR (CDCl3) & 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-[ (4-Methoxyphenyl)methyl]-3-(2,3,4,6-tetra-0O-acetyl-f-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—methoxypheny1)methyl]—5—t?ifluoromethyl-3H—pyrazol—3—
one instead of 1,2-dihydro-4-[(4-methylthiophenyl)methyl]-5-

trifluoromethyl-3H-pyrazol-3-one.



96 propoxyphenyl)nethyl]-1-isopropyl -5-nethyl pyrazole (0.10g) in
2,4,6-trimethyl pyridine (1nm) was added ethyl chloroformate (0.072g), and
the m xture was stirred at roomtenperature overnight. To the reaction

m xture were added citric acid 5 nonohydrate {3.3g) and water) and the
resulting mxture was purified by ODS solid phase extraction (washing
solvent: distilled water, eluent: nmethanol). Further purification by colum
chromat ography on silica gel (eluent: dichloromethane/ methanol = 10/1) and
recrystalization (recrystalization 10 solvent: ethyl acetate/hexane = 1/3)
af f or ded éi'(lﬁ’lﬂ}@‘r‘ow 3 pom:

"3 et hy1 byt REde TB g% L 1 (a0B 8 pmtP 3. ol eSO
3. 60- o o T 7 (s W40 37O o ke B2 A 6
T 5 Rt a6 D B 8B o) 17 9960 P oin i S0 7 ¢

Exanmpl.es 2-14 The conpounds listed in Table 1 were prepared fromthe
corresponding starting material in a simlar manner to that descr~.bed in

Exanpl
Exanpl ZR@?&?@%%%@EH%%? 1/| 3Nkt hyl Vet hyl t hi oTr i f1 uor onet hyl 4Et hyl Met hyl

thi oTriflyof pAYE i pJEl Lt py! §P5 opytdepprepoxyMet hyl 7
EthyIIsoh?o%gg?%%?%%ﬁ@%?%&%ﬁ&?%%&gk@t%;ﬁ%ﬁ?%%g? thgxykgtﬁéfigé?hylEthoxbe

hyl 11P g | Et hyl Met hyl 14But y! |
E&wm h;f&%?ﬁ%ﬁg%igﬁé&ﬁﬁé@fe&%lm gk £pY4 Et hyl Met hyl 14But yl | sopr op

4- [ (4- Zsopr opoxppd eyt Jéreidinpgdunkt iveappeRplardd 8nOametif@Idr manner to
car bonyl - (3- D- gl ucopyr anosyl oxy) - 5- net hyl pyrazol e The title conpound was

prepded timat desctibedaimeReferéhas Eeanpldéed7 i usixanp| 2-dihgdng- 4et hyl
chl oroformate i nstead of ethyl chloroformate. 10 1H NVR (CD30D) b ppm
[ (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 (CpCl3) & 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, 44, J=2.2, 12.4Hz), 4.30 (1H, 44, 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)
20
Reference Example 32
4-Benzyl-5-methyl-3-(2,3,4,6-tetra-0-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.



1.26 (6H, d, J=6.1Hz), 1.30-1.40 (6H, m, 2.07 (3H s), 3,25-3.45 98 (
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 (1H, m, 4 . 45-4 . 60 (
1H m , 5. 00-5. 10 (1H m , 6 .%%-6 . 80 ( 2H m ( 7. 00-7 . 10
(2H, m 5 Exanple 16

3-(6- O 1 sobutyl oxycar bonyl - (3- D- gl ucopyr anosyl oxy)-4-[ (4

i sopr opoxyphenyl ) met hyl ] - 1-i sopropyl - 5- met hyl pyrazol e The title conpound
was prepared in a simlar manner to 10 that described in Exanple 1 using
i sobutyl MBFor$Het®d ihdPBHd of ethyl chloroformate. 1H NVR (CD30D) 8

Bo-2 . oot (Puig Ty $ 0 (15 - Bag 3y BE 25580 ) T2 o 5oy
SRR AR AR A L IR
. Exampl 670 U oA Bp8k o Ryt S hnr 8k B, PR DgP. 70k o
D OPL8L) Y4 A D98 UCARYIRIOSY DUVS DL AEPRE ATP, 7 SO L4198 Phu. m),
propoxyph§p%§)§pg§ydiH;fﬁfgpropyl-5-nethy|pyrazole (0.109)

Reference Example 33
4-[(4-Methoxyphenyl)methyl]-1,5-dimethyl-3-(2,3,4,6-tetra-
10 O-acetyl-B-D-glucopyranosyloxy)pyrazole
A suspension of 4-[ (4-methoxyphenyl)methyl]-5-methyl-3-
(2,3,4,6-tetra-0-acetyl-f-D-glucopyranosyloxy)-1H-pyrazole
(18mg), potassium carbonate (14mg) 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-f-D-glucopyranosyloxy)pyrazole (4mg).
'H-NMR (CDC13) & 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, 44, 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)



in 2,4,6-trinmethyl pyridine (1nL) was added propionyl chloride 25 (0.0729)
at 0C, and the mxture 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 9 Ophase extraction (washing solvent:
distilled water, eluent: nethanol). Further purification by colum

chromat ography on silica gel (eluent: dichloronethane/ nmethanol = 10/1)

af forded 4-[(4-isopropoxyphenyl)nethyl]-1-isopropyl-5-nethyl-3-(6-05

pr opi onyl 0s oxy)pyrazole (0.074g) 1H NWR (CD30D) 8 ppm
1. 05 (3HR€EfSe’-'fJgC%QH%)3/’“§f%6¥J( d, J=5.9Hz), 1.30-1.40 (6H, m), 2.07 (3H,

ST (ﬁ’%ﬂ%@?ﬂrf’f%@twft éoer}fr‘ihn"ﬁayf’ho?%’@ 753 r68tedio; (4

?2H4 n.;"S a?cq)tb\[%-rﬁl-dj-(gzzlwcqﬁy%{w 5180(}3%)H5@r1f1u0r0rﬁe5thyllop razolrg 6 70-6.80

gh(egylo) ﬁg?m ] % lpelrjrgs([;y%ll{ %{‘PS%/h[‘;q(%yn#%Z%)gél#é%%% Off))e(rﬁ/%ttj)é t - Y\ashlp)r epar ed
st eld ofF B opt S UEH Sr ety S e LR e T B L. S b, d,
3. 60- 3. 70 (ST Ot T fpatnt (e %ﬁ%%l‘li““ a§%aﬁ§t§d 000

11.8Hz), th@%.o‘hoﬁtﬁe&%ﬁe r@& 2?(190)0'151 ]:Qt&%ﬁyd%fu@aﬁo'( Zmﬁ()?(%ys ElereQO 7.10
(2H, m 25 Exanple 1

at 75°C overnight. The reaction mixture was filtered through
celite®, and the solvent of the filtratewas removed under reduced
10 pressure. The residue was purified by preparative thin layer
chromatography on silica gel (developing solvent:
dichloromethane/ethyl acetate = 5/1) to give l-methyl-4-[(4-
methylthiophenyl)methyl]-3-(2,3,4,6-tetra-0-acetyl-f-D-
glucopyranosyloxy)-5-trifluoromethylpyrazole (13mg).
15 'H-NMR (CDC1l3) 6 ppm:
1.89 (3H, s), 2.02 (3H, s), 2.04 (3H, s), 2.07 (3H, s), 2.44
(3H, s), 3.65-3.95 (6H, m), 4.14 (1H, 44, J=2.3, 12.4Hz), 4.29
(1H, dd4, J=4.3, 12.4Hz), 5.15-5.35 (3H, m), 5.50-5.65 (1H, m),
7.00-7.20 (4H, m)
20
Reference Example 35
1- Ethyl-4-[(4-methylthiophenyl)methyl]-3-(2,3,4,6-tetra-0-
acetyl-f-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 (CDC13) & ppm:



3-(6-0-Butyryl -(3-D gl ucopyranosyl oxy)-4-[ (4-i sopropoxy

phenyl ) net hyl ] - 1-i sopropyl - 5- net hyl pyrazol e 100 The title conpound was

prepared in a simlar manner to that ggscribed in Exanple 17 using butyryl

chloride instead of propioriyl chloride. 1HNVR (CDgOD) b ppm 5 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,
2. 07 (34 s), 2. 15-2. 30 ( 2H m , 3, 25-3 . 50 (4H m,

360370(2H m, 4.17 (1H, dd, J=5.7, 11.9Hz), 4.3l ( 1H, dd, J=2. 0, 11

m ’[(471 ?2017 %%3{)32‘?! '?ﬁl%)Iﬂ M& B ‘?‘3‘ 5|- EATE 315)8_7 %2 163540, (21
R RE LI o L TR
instegd o'?va;hogolrsonylzjoslfm%gh%g 41%%&* Ogﬂ)‘{oq‘-’p’przn2 %h 8 p%l—ﬁ) %l
6H, d, Jr= 1..40 : 3 45
{050, 5! 70(?% Tk (6% (&gd nf) Jz%&@(’?&(ﬁé) o 20§?1 ﬁgmﬁr'):z.o,
1%H7Hzr?), aBOIg g? (2H , 5.05-5.15 (1H, m, 6.70- 6 80(2H, m, 7.00-7.10
(1- E'E hoxycar ggnyl -3-(6- O et hoxycar bonyl - (3- D gl ucopyranosyl 25
oxy) - 4~[ (4- et hyl t hi ophenyl ) net hyl ] - 5- et hyl pyrazol e

Reference Example 36

4-[(4-Methylthiophenyl)methyl]-1-propyl-3-(2,3,4,6-tetra-0-
acetyl-f$-D-glucopyranosyloxy)-5-trifluoromethylpyrazole
10 The title compound was prepared in a similar manner to
that described in Reference Example 34 using l-iodopropane
instead of iodomethane.
'H-NMR (cDCl3) & 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, 44, J=4.5, 12.4H=z), 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
3-(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 (61lmg) in ethanol (3mL) was added 1 mol/L agqueous sodium
hydroxide solution (0.53mL), and the mixture was stirred at room

temperature for 2 hours. The solvent was removed under reduced



To a solution of 4-[(4-ethylthiophenyl)nethyl]-3-((3-D

gl ucopyr anosyl oxy) - 5- net hyl - 1H pyrazol e(0.03g)i n2,4,6-tri 101

met hyl pyri di ne(0. 5n.) wasadded et hyl chlorof ormate(0.021nl), and the m xture
was stirred at roomtenperature overniaht . 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 um sul fate, and the sol vent was renoved under reduced pressure. The

oL AL S SRR e LDl U ST AT 03 <0 0
oxy) -4 OB BB EAF S ERE AFIN ARy PSR Tz S0 OBIEFanTH) i
5. 50- 5. 60" Wﬁrﬁ%"mﬁé@’%{ﬁ%q}’mz%e ié(%glrﬁﬁ)e's 2?2-’43 The conpounds(l i st eg)i n
sim i Br iR (STERR) BeBBMibed in Example 210 TV R L oo e

1.26 (6H, d, J=5.9Hz), 2.05 (3H, s), 3.25-3.45 (4H, m), 3.55-3.75

(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-0-acetyl-pf-D-gluco-
pyranosyloxy)-1H-pyrazole insteadof 4-[ (4-isopropoxyphenyl) -
methyl]-5-methyl-3-(2,3,4,6-tetra-0O-acetyl-f-D-gluco-
pyranosyloxy)-1H-pyrazole.
'H-NMR (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 (4H, m), 3.55-3.75 (3H, m), 3.83 (1lH, 4,

J=11.9Hz), 5.00-5.10 (1H, m), 7.00-7.15 (4H, m)

Example 39
25 3-(f-D-Glucopyranosyloxy)-4-[(4-isobutylphenyl)methyl]-5-
methyl-1H-pyrazole

The title compound was prepared in a similar manner to



102 [Tabl e 2]

Exanpl eRR2ZQ22Et hoxycar bonyl | sopr opoxyMet hyl 23Et hoxycar bonyl Pr opyl Met hyl 24Et
hoxycar bonyl | sobut yl Met hyl 25Et hoxycar yl PropoxyMet hyl 26Et hoxycar bonyl Et ho
xyMet hyl 27Et hoxycar bonyl Tri f | uor omret hyl“Met hyl 28Et hoxycar bonyl tert - But yl Met h
yl 29Et hoxycar bonyl But oxyMet hyl 30Et hoxycar bonyl Met hyl t hi oMet hyl 31Et hoxycar bo
nyl Met hyl t hi oEt hyl 32Et hoxycar bonyl | sopr opyl Met hyl 33Et hoxycar bonyl Met hyl t hi o
Trifl uoromet hyl 34Et hoxycar bonyl Hydr ogenTri f | uor onet hyl 35Et hoxycar bonyl Met ho

Y8t oy EIP BORA SRR N RSO R AR, s HETRE T 4G RLHBRUERE Bony! Mot
gﬁ;r%ir#ﬁﬁ%?%%%pﬁ%?&%%?ﬁéi@%ﬁﬁ%@%§F@Eyég:hé##??Fﬁoio%ﬁFﬁE#hﬁxéﬁg{QOZZllSODr
o ooy CAPHYSALPORYL S Tkt B HEOBYEARATL BHLada  SENRXY (2.t sopropaxy- 1, 4

[ (4 et hyPt %n%%ﬁra%@?x#@?ﬁ“@@#pg t3ope b Yabior A ager  Prds ( 0 . snL)
and e%hangiUé°§#Fé€$k%ure ggeﬁ nggggdehyde ( 37~ aqueous solutlpn

0. 068n.), " and Yrréd af 40C for 3 days . To the reaction

m xture d t pfuran and anhydrous nmagnesium sul fate, and the
resul ting |n§a? gﬁD(§; Q?é&{ was renoved by filtration. The sol vent of
the filtr@teg7Ween ! eADVRLL Lmzer redured 4y qIsHr &) Theomegbﬁu asy dygsol ved
in 2 4,6-trimethyl pyridine (1nL). Ethyl chlor'of ormate 99¢g) "was added to
t he SO|Ut(@m,dam¢1W¥H£mX§U2§ 9245 Ui, med, @tssognybqamenaﬁuseo@vgrﬂoght To
the reaction m xture were 10 added citric acid nonohydrate ( 4g ) and

wat er, angimhem)yesel 959y, o5 x{ape mas purified by ODS solid phase extraction
(mashing sol vent: 10~ aqueous citric acid solution, distilled water,

el uentd nethanol). Further purification by columm chromatography onsilica
gel (el uent : di chl or onet hane/ net hanol 15 - 15/1) afforded

3- (6- O et Rekgreambongxaidl®- g0 ucopyr anosyl oxy) - 1~( et hoxycar bonyl oxynet hyl ) - 4
-[ (4- met hyl t hi ophenyl ) et hyl ] - 5- net hyl pyrazol e (0.058g). 1H NVR (CD30D) b
ppm 1 . 23(R-B+6lucopyxrdnositaxy);5imetRBl{43H 4tprogedyphdnfl)-, 2 . 18 (
3H, s ) , 2. 42 20 (3H, 1 3.30-3.45 (3H m, 3.50-3.60 (1H, m, 3.63
(1H, d quEhylt}&H)pyrgzo g0 ( 1H d) J=16 . O ) , 4 . 13 ( 2H, q, J=7 .

1H ) , 4 . ,J7IHz) 4.28 (1 H,dd, J=4.8, 11.7Hz), 4.39 (1H, dd,
J=2. o 11. 7Hz %@W%quawrepﬁr@@ gn 95S(Lm2F-|arn51annqr 19-7. 20
(4H, 25 Exa %) cetyl-4-[(4-ethyl thigphenyl)neth D gl uco
Lo o anbast o3 Cuited it Rtermnser sxambgoronsons’ Sonetndi % {f {a!

4_[(4_6thgéégéggggnglﬂEeQXyll- -S%,3,4,6-tetra—o-acetyl-ﬁ-D-gluco—
pyranosyloxy)-1lH-pyrazole instead of 4-[ (4-isopropoxyphenyl) -
methyl]-5-methyl-3-(2,3,4,6-tetra-0O-acetyl-3-D-gluco-
pyranosyloxy)-1H-pyrazole.
20 1H—NMR (CD30D) & ppm:
1.02(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), 6.70-6.85 (2H, m), 7.05-7.15 (2H, m)

25 Reference Example 41
4-[ (4-Ethoxyphenyl)methyl]-3-(f-D-glucopyranosyloxy)-5-

methyl-1H-pyrazole



gl ucopyr anosyl oxy) - 5- net hyl - 1H pyrazole (0.41g) in tetrahydrofuran (I QOm)
were added acetic acid (O llnm) and acetic 5 anhydride (0.18nlL), and the

m xture was stirred at roomtenperature overnight. The reaction m xture was
concentrated under reduced pres sure ,'"and di ethyl ether was added to the
residue . The resulting precipitated crystal was collected by filtration to
give l-acetyl-4-[(4-ethylthiophenyl)nethyl]-3-((3-D 10

gl ucopyr anosyl oxy) - 5- net hyl pyrazol e (0.36g). 1H NVR (CD30D) b ppm 1.24
(3H, t, J=7.3 A3 (3H, s .54 (3H,_.s),. 2.89 (2H, J=7. 3Hz
3.30-3.50 (4H, ez%“g’dé é’di‘g"%‘-‘iﬁ? "33 .eé’(?-’%%dg&“( fah) 1W5L,lg§.'21%9%‘?§5%?1H, m,
7.10-7.30,,(4

R AN At i T e
§o4rrg¥th¥:§§13%‘-‘¥? é“@%%&%ﬂ%%%@r %x%ge 5ot hWﬁW%l af%éé?%dég‘%" i nmzm Y
and’ t he n$§§€¥%p%é%g%£f?%gh—g%)?%%%%gg%pg?gtggé %@e?ﬁ gﬁfﬁgﬁgrééé§¥éac%ion

' 0% jtri [ ' ) dth
resul £ ngP AL L eSS ES SR PR L’ bt C7 0 SrbdrER o Bl ti e e
resul tingg pheSHPHIRSSH Mg&g_ggl%;f&gglgy filtration and washed with 10%

aqueous citric acid solution and water to give l-acetyl-3- ( 6-D 105

et hoxycarhonwg ( B UGP \nosyl oxy) - 4-[ (4-et hyl t hi ophenyl ) net hyl | -5-net h
yl pyrazol e (0.02%% l)lu-l-N (Cb30D) ~ ppm 1 . 20 ( 3H, t, J=7 . 2Hz ) ( 1

24 ( 3H .34 (385 4%, J4lizonz) , 2 .03k, 3, $.25-3 245 9285 m)3Hs.60-32788 (2H,
q, J=7.4Hz), 3.30-3.40 (1H, n), 3.40-3.50 ( 2H, m , 3. 50-3. 65 ( 1H m (

3. 65 ( 1tbHd my=1b.sBH. 90 .(13, 1 ,( 3187 d2nul=45 J=8t6uk), #.0005:%0. 15 (
2H, m , 4. 27 ( 1H dd, J=6 . 3, 11. 7Hz ) 4. 42 ( 1H, dd, J=2 . 0, 11
. THzZ0) ,(BH, MP; 5% .7656 (89H2K) m)/.710577.180(2H4Hn) M 10 Exanple 47
3- (6- O Et hoxycar bonyl - (3- D- gl ucopyr anosyl oxy) - 4-[ (4-1i sopropoxyphenyl ) net hyl
]-5-nmethyl -1H pyrazole To a sol ution of
1- (benzyl oxycar bonyl ) - 3- (6- O et hoxy15
car bonyl -Ret€xrepcre opyammbey4dxy) - 4- [ (4-i sopropoxyphenyl ) net hyl ]
-5-net hyl pyrazole (0.17g) in tetrahydrofuran (4nL) was added 10%
pal | adi un3 cé¥ oG hovekyramesly T oy hi Xking thyvast sk { 4 o fiaaronmtdrdgen
at nosphere at roomtenperature for 3 hours . The resulting insoluble
materi al BRENYEHRGERYbY-1H1RPYE27@H and the 20 solvent of the filtrate was
renmoved under reduced pressure. The residue was purified by colum
chront ogr aphy e siitk& RAPQELSRS PHEREEortBt RafdPikeRaRelner 1¥9 1) to
gi ve . .
3- ( 6- Oet hBXEFBBTHIRES- B FUESDAGRHEITTRYS - 37 [LHE P L opr WP preny | ) met hy!l ]
-5-net hyl ; pyrazole (0,10 5 CD30D ) (3H, t,
J=7.IHz),(ZE_%GX’(%T—feidféUgﬁ%Xf—@%ﬁWp%ﬁa,n%s%‘%&%'4.1'é@l'( 4H, ) , 3 .
61 ( 1H, griffﬂékomé%gyipheﬁ&l)ﬁgfﬁyffﬂlﬁ*pgfﬁébleE&#séead o 06

4-[(4-isopropoxyphenyl)methyl}-5-methyl-3-(2,3,4,6-tetra-o-

20 acetyl-p-D-glucopyranosyloxy)-1H-pyrazole.

1h-NMR (CD30D) O ppm:

2.08 (3H, s), 3.20-3.40 (4H, m), 3.67 (1H, 44, 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-



4 .12 ( 2H) q, J=7 . 1Hz ) , 4 . 27 ( 1H dd, J=4 . 9, 11. 7THz ) , 4 . 38
( 1H, dd, J=2.0, 11.7Hz), 4.45-4.60 (1H, m, 5.10-5.20 (1H, m, 6.70-6.80
(2H, m, 7.00-7.15 (2H, m 5 Exanple 48

4-[ (4-1sopropoxyphenyl ) net hyl ] - 3- ( 6- O7fret hoxycar bonyl - (3-D

gl ucopyr anosyl oxy) - 5- net hyl - 1H pyrazol e The title conpound was prepared in
a simlar manner to that described in Exanple 47 using

1- (benzyl oxycarbonyl)-4 10

[ (4-isopropoxyphenyl ) net hyl ] - 3- (6- O net hoxycar bonyl - (3-D

gl ucopyr AN ~BY R pyrazol e instead of 1-(benzyl

oxycar bonyl ) - 3- ( 6- O et hoxycar bo | ucqopyr anosyl ox

4-[ (4-i sopropo QN§§$R n§yW€%hPF58F§?3I n ikﬁiﬁﬁ@%%IﬁEﬁﬁeﬁ'ﬁbn1 15

1.26 (6H, d, J=5. 04 (3H, 39 3..55 n? 1H, d, J=15
9Hz ) ‘that dG?CP?ﬁd Jcln fffé’encﬁl—ﬁ"?mp % 37 ‘7‘? (‘93"H %ﬁter?rb“z%l‘( 1H,

dd, J=5. 2) 11. 7Hz . . 45-4. 55 (
1H r‘r) @enﬂwthnﬁﬁ-mtwl 375(2 j70‘166 teafdf% %?C‘%ﬁYl ﬁrD' 00-7 . 15 (

b R el e e A aé%é&%&“%%%%éﬁn

Preparatlon of the C I|brar for, PCR anpl.ficat] S erfornmed by
reverse tRUHEC D’\@TS d“‘?’btf T bt ?efda’i‘xfab ]k%g'rpgy (Ori gene)

with Ol'%ﬁ;ﬁ%éﬁ?égbs§£6£?ﬁﬂﬂﬁ¥§¥%5%¥§$5CRlPT Preanpllflcatlon System

(G bco-B
1H—NMR (CD30D) d 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)methyl]-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-0-acetyl-f3-D-
glucopyranosyloxy)~1H-pyrazole instead of 4-[(4-isopropoxy-
phenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0O-acetyl-f3-D-

20 glucopyranosyloxy)-lH-pyrazole.
'H-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



107 TECHNOLOG ES). The DNA fragnent coding for human SGLT2 was anplified by
the PCR reaction, in which the human ki dney cDNA |i brary descri bed above
was used as the tenplate and the follow ng oligo nucleotides 0702F and
0712R, presented as sequence number 57 and 2 respectively, were used as
the prinmers . The anplified DNA fragnent was ligated into pCR-Blunt (
Invitrogen) , a vector for cloning, according to standard nethod of the
kit. The Escherjchia coli HB101l was transforned according to usual nethod
and then selection of the transformants was perfornmed on the 10 LB agar
medi um coht &} R 1L B Py R s Dokahainmne thy I 4 ef ( pirsthyil thionzenek) + act ed
and purified fromthe one of the transformants , anplifying of the DNA
fragment TRy 1 HF-PNFRFPEELT2 was performed by the PCR reaction, in which
the follow ng oligo nucleotides 0714F and 0715R, presented as sequence
nunber 3 and 15'D€ rEpkaGPRAPRdNas PIEPAIS% A Br FHBL 2T THRNBRPI F9i ed DNA
f ragnent s, digested with restriction enzymes_., Xho | _and Hnd IIl, and
t hen puri¥ﬁéﬁ TR IRSA HPRTEF TSR T O S ATRES (Hf S-methybutified DNA
fragment was inserted at into the corresponding restriction sites of
pcDNA3. 1 ((4-mgthyt chiophenyl)nebReh] - 3al 203 vhct ofe R - @x@FesEt iy Bf  f usi on
protein. The Escherjchja colj, HB101 s transforned rding to usua
met hod ard SHEN ST G bt LHTRYTAEALE o HaHT e phr | of TEEPIFORHE 18 agar
medi um cont ai nj 00, ~g/ nL_of icillin. After plasmd was extracted
and puri f?r}é%f‘ﬂﬁﬁ‘?‘fj}mjs]f areftrhant ?5{*11@ %ﬁ*s%t’é"’e‘q‘ﬁﬁﬁeet%%"’[ he DNA
fragnment | |14 - I sites of the vector pcDNA3 . 1 ( - )
Myc/ Hi s -é{§§ééi%hé§§gé§k§%%ég %+%%%@ ad a single base substitution (ATC
whi ch codgs i S(té]%?ml%B '?ﬁlql euci ne- 433 was substituted by GIC) conpared
men P

with the hu reported by Wlls et al (Am J. Physiol. , Vol. 263,

pp. 499- 4504 142) k) ,Sequent Bﬁ','é()r & AU 49 (Wi, CR)Vasl 88 8S75Ups | tut ed
for isoleucine-433 was obtained. This plasmd 5 vector expressing human

SGLT2 in mj ch, ddve3 pept { Tie, pf psed! @ol- s1cequenae) hunles-b. 26 fausednfo the
carboxyl term nal al anine residue was designated KL29. Sequence Number 1
ATGGAGGAGCACACAGAGCGC 10 Sequence Nunber 2 GGCATAGAAGCCCCAGAGGA Sequence
Nunber 3 AACCTCGAGATGGAGGAGCACACAGAGEC Sequence Nunber 4
AACAACCT TREX ATMSAAGEEOPIAGIA Sequence Nunber 5 KLGPEQKLTSEEDLNSAVDHHHHHH
15 2 ) Preparation of the cells expressing transiently human SA.T2 KL29 ,

t he pl asm <Etodl 13r (BHHgIMddy ravesy T axans{ £<f (- ngtihylthiophenyl) -
15 methyl]-1H-pyrazole
The title compound was prepared in a similar manner to
that described in Reference Example 37 using 5-ethyl-4-[(4-
methylthiophenyl)methyl]-3-(2,3,4,6-tetra-0O-acetyl-p-D-
glucopyranosyloxy)-1H-pyrazole instead of 4-[(4-isopropoxy-
20 phenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0O-acetyl-f3-D-
glucopyranosyloxy)-1H-pyrazole.
lH-NMR-(CD30D) 0 ppm:
1.06 (3H, t, J=7.6Hz), 2.42 (3H, s), 2.47 (2H, q, J=7.6Hz),
3.25-3.45 (4H, m), 3.60-3.80 (3H, m), 3.80-3.90 (1lH, m),

25 5.00-5.10 (1H, m), 7.10-7.20 (4H, m)

Reference Example 47



COS-7 cells (RIKEN CELL BANK RCB0539) by el ectroporation. Electroporation
was performed with GENE PULSER |1 (Bi o-Rad Laboratories) under the
condition: 0.290 kV, 975 ~ZF, 2 x 106 20 cells of COS-7 cell and 20 ~.g of
KL29 in 500 ~L of OPTI-MEM | nedium ( M@ bco-BRL : LIFE TECHNOLOG ES ) in
the O . 4 cmtype cuvette . After the gene transfer, the cells were
harvested by centrifugation and resuspended with OPTI-MEM | nedi um (
1nml/cuvette) . To each well in 96-wells plate, 125 ~ L of this 25 cel
suspensi on was added. After overnight culture at 37 C under 5 % C02, 125
~, L of DMVEM [ediGImebvpyhanssybotyn) rd nj(40i8opfoppiphehpl)metsel Uins{ Sanko
Jyunyaku), 100 units/nm sodiumpenicillin 109 G (G b~0-BRL : LIFE
TECHNOLOGheEhY L 1HOpYyragphe streptonycin sulfate (G bco-BRL: LIFE
TECHNOLOG ES) was added to each well. These cells were cultured until the
next day and thEBethbylewreanpaind Was (ireRaResuriegnens1pi lelfemppnebi tory
activity against the uptake 5 of nethyl-a-D- gl ucopyranosi de. 3) Measurenent
of the inkh®ttdRScriRS iiPyRaééFﬁ§Fet%%a%®%%K§7éﬁﬂﬁﬁhﬁy[(é=EﬁQPH@B$9ranoside
After a test conpounds was dissolved in dinethyl sulfoxide 10 and dil uted
wi th thhe pheakd)bethet]¢a-petlryl-Buf2ed. doht lehragO1a0e ik sBdPum chl ori de,
2 MM potassiumchloride, 1 mM calciumchloride, 1 nmM Wagnesiun1chloride, 5
mM et hyIgéuF?QYEEBBWéﬁ{S%?d%{*’EﬁrﬁﬂPle instead of 4-[(Z-isopropoxy-

2-[ 4- (2- hydroxyet hyl )-1-pi perazi nyl ] et hane sul fonic acid ands nmM

Lr1 s( hydr RSWEL NP VAR honePRERE} - Sehénd 16 6 FABRE-GaacBB-RDTest sampl o

for neasurgnent of the inhspi%ory activity. After renoval of the nedi um of
the COS- 79TRFPRYEIPPEELPHY) { HARRYEREPYShuman SALT2, to each well 200 ~L of

t he pretreat t f a pH7 . 4 buffer containing 140 mM chol i ne

chl ori de, Elg' pf)&g%@ﬁuécﬁﬂr@ri de, 1 mMcalciumchloride, 1 mM 20 magnesi um
chlorjge, ;1 qﬁﬁg- 4--( 2- KO - L,\pi 74 hane sulfonig-acid
and!;q%w%F?g(hydr%kg%éfEéﬁféégﬁ%$Kg%h§Hé ??zgsig%%kg?’gﬁd ?hggcg[%g wer e

i ncubat ed for ' Aftepol e, pr eafyrent sluhf

renoved, &g% %Zf 0319' St%g;'?adrqrg%%zf {‘n()ar' %Nééso agdleg %}g‘l ?{I)(' Zﬁglat fﬁégée s’ were
i ncubat edy®5 at 37 C for 10 mnutes . The buffer for neasurenent was
prepared by adding of 7~.L of nethyl-a-D (U 14C) gl ucopyr anosi de( Amrer sham
Pharmaci a Biotech) to 525 ~L of the prepared test sanple. For

Reference Example 48

15 3-(pf-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-[(4-1sopropoxyphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-
acetyl-f-D-glucopyranosyloxy)-1H-pyrazole.
1H-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



110 the control, the buffer for nmeasurement w thout test conpound was
prepared. For estimate of the basal uptake in the absence of test conpound
and sodium the buffer for neasurenent of the basal uptake, which contains
140 nmM choline chloride in place 5 of 780di um chl ori de, was prepared
simlarly. After the pretreatnent buffer was renoved, 75 ~L of the each
buffer for measurenent was added to each well, the cells were incubated at
37 Cfor 2 hours . After the buffer for neasurenent was renoved, 200 ~,L of
t he washing buffer (a pH 7.4 buffer containing Z40 10 nmM choline chl ori de,
2 M pot deTiamrAEk BT D - L YRR AN ARH IO ek L HAATRIHESI kA KEn o | de, 10
nmM net hyl - a- D- gl ucopyr anosi de, 10 nmM

2-[ 4- (2- R hyl ) - 1- pi perazi nyl ] et hane sul fonic acid and 5 niv
tris(hydroxyne | ),am.nonet hane)was added_to.each_well . and i mediately
Feroved. At or TR SR FOTRCUTY NesnPRParRe 8l Postlt B ERRTE 401 by

Eﬂgf'i ‘ys aﬁqg%t759e§%°Li’?%?J‘£%%9 ?%f%%esffﬂeieh@. ?ﬂ?@%&”%&i?‘ﬁ{beﬁrﬁﬁk L o hed
S 20 (P | . Uity
OBl SRR SRl LB S Y s
Fadi oact T v R TEA SR L gggd??g‘%of %%%iv%?@c%ﬁ#%j G e TE
i yhj £h, 50 % Rre. 0 o 1.Go0). Me
gglngﬁln;{ ed'I ’&f% he Q%%'e‘gt 6r/'a el%fjné-)'itd;\l'halle%"? rlg'r{% 'cwuiﬁe&(g%pkflé%%cgg%lqou&re)e' met hod.

The 25 reghlds-2s&shown in the follow ng Table 3. [Table 3] 111 Test
conmpoundl CSp “val ue

(nM Ref er’gnGem o £/ 3L Reker enceExanpl e38441Ref er enceExanpl e39346Ref er enc
eExanpl e40702Ref er enceExanpl e41185Ref er enceExanpl e4584Ref er enceExanpl e46509

Ref enencefxad e 44kReh gl eneeExanplax86<8Ref ereromefxannkes84 d5Refie enceExa
npl e51383Ref er encebExanpl e54835Ref er enceExanpl e57280Ref er enceExanpl e58190Ref

er enceExanp) eS0BBAREH er@ncREXaawt 7 2BABMY-A2 3(758>1WP000 Test Exanple 2
Assay for oral absorbability 1) Preparation of the sanples for neasurenent
of the drug 5 concentration after intravenous injection to the tail vein As
experinmental aninmal, overnight fasted SD rats (CLEA JAPAN, INC. , male, 5
weeks of RegEegrdride 1IF0appler®0 used. Sixty ng of a test conpound was
di ssol ved by adding of 1. 8 nL of ethanol, 7.2 nL of polyethylene glycol
400 and BMP-d-Ghicopyramesyhesy -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-f3-D-gluco-
pyranosyloxy)-5-trifluoromethyl-1H-pyrazole instead of
20 4-[ (4-isopropoxyphenyl)methyl]l-5-methyl-3-(2,3,4,6-tetra-0-
acetyl-p-D-glucopyranosyloxy)~-1H-pyrazole.
TH-NMR (CD30OD) & 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



112 3.3 ng/ nL sol ution 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 t dose of 3 nlL/kg (10 ng/kg). The
intravenous injection to the tail 5 performed with 26 G injection
needle and 1 nL syringe. The sanpling tinmes for collection of blood were 2
, (10, 20, 30, 60 and 120 m nutes after the intravenous injection to
the tail. The bl ood was centrifuged and the plasm was used as the sanple
for nmegsurenent of the drug concentration in plasma. 10 2) Preparation of

the sanplied P& GRcORYERROSYFORNe drrlfd -sidoryphenyd ) aetdy 1dr-2-

adm ni stration As experinmental aninmal, overnight fasted SD rats ( CLEA
JAPAN, | & thydidiHs Py of age, 140-170g) were used. A test 15 compound
was suspended dis% | ved in 065 ~ sqodium . cgrboxynet hyl] cel | ul ose ,sol ution
at the concent ﬂ'&iei & Colfe ORGP of’"aﬁcPlr%aFS?mm e%l'?l% g dHEtR s Jhensi on
t t.ai i ths i 1] t t di I d
ethanol SPandebsiand i di i BER LLUNHY SR, "
i bt.ai_ned di t hj | ut.i tq, 99 t.i I f
o SR R P S A B TS
JY > { os 4

oral 1y adRmnares WA R PR SR B Y AT SR TN e

| 25 ] t i j th tr i { d2. 5n
vri nge. LRt A M P A4 P e R M 0™ "60” 120

and 240 rgy Ay & al-AddAyid ration. 113 The bl 40d was
centrifuged and the pl asrra was ‘used as the sanple for neasurenent of the

dr ug coné%nhh@tkgm3b@)pba§gﬁf 3) Measurenment of drug concentration 5 Method
ATo O. 1 nL of the plasnma obtained in 1 ) and 2 ) described above, an
adequat e nmuUBHOf san Adeguat e5i (dier me), It.asdar.dSMRABE! I a) , ves7 addar,
according to usual nethod and then deproteinization was perforned by addi ng
of 1 nL aof) mst.l8@dral.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-(pf-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-p-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.
'H-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)
25

Reference Example 53

3-(f-D-Glucopyranosyloxy)-4-[ (4-methoxyphenyl)methyl]-1,5-



10 After centrifugation, the nethanol phase was evaporated to dryness under
a streamof nitrogen. The residue was dissolved in 300 ~,L of the nobile
phase and 30 ~, L aliquot of the solution was in jetted into HPLC. The drug
concentration in plasnma was neasured Hy)HPLC met hod under the condition as
follows . To O . 1 15 nL of the blank plasma an adequate internal standard
and various concentrations of corresponding active form of the conpound
wer e adequately added according to usual nmethod, simlar operating

descri bed _abo s done and then the standard curve was prepared . 20

Col um: EQ%E?EEV&gﬁﬁgzﬂzFS (4.6 x 250 m) Nbbile phase : acetonitrile / 10
nNIphosphate bu %? Cal umm:, erature: 50 C

H3 . 0 - 22: 78
T on aPeet S QURhET £ ePE Sermglula s iprehared At Bt 167 BesRet £2: nod B
114 To 50, =~ f th | t d 2) d b
adequgte EH%E BeBFrgﬁgggzgﬁgFgeghganEfamggﬁnggrﬁsﬁggg?|g?gﬁﬁggégﬁgan

ot ract i oRnaaY 13BREBYIa o0 AarHG -dr (F. o fob “PEERSP-BERETL PaPrer
Centflguga&hgegaggn8$ghskggpggggsaep-ag%e %vaDgégtﬁg boflpypess under a

stream of “ni ue was di'sso &2 nobi | e phase

%%Mﬂ%%ﬁ%%%ﬂ%ﬁ%ﬁ@%&””
conditiongggcggkkgw@s nggg THL g}agg$ ebl ank plasma an adequate internal

st andard I OUS onc ntrat| ns o
H-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-(f-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-0-acetyl-f-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.
1H-NMR (CD30D) O ppm:
2.42 (3H, s), 3.30-3.50 (4H, m), 3.69 (1H, 4d, 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-(f-D-glucopyranosyloxy)-4-[(4-methylthiophenyl)-



correspondi ng active form of conmpound were adequately added according to
usual nethod, simlar operating described above was done and then the
standard curve was prepared 15 LC Colugp: Symmetry Cg (2.1 x 20 nm) Mobile
phase: acetonitrile / 0.1 %acetic acid solution = 65: 35 (v/V) 20 Col um
tenperature: 40 C Flowrate: 0.2 nL/mnute MS/MS |onizationnmethod: ESI
(Turbo lon Spray) , positive ion detection 25 node |Ion spray voltage: 5000
V Heat er~gas tenperature: 450 C 115 Collision energy; 17.5 V Multiplier
vol t age: Fl.ow._r: ' ray gas: 7000 mL/mn Nebuli 2er
gas: 11 Bﬁ%’qgjy rtsa\ilyrfrlgtégzogff'teg?‘%qgggﬁzgﬁgn gas; 4 BIT Each area under the
pl asma concentr gt l.on=ti Yo L ot | Nj dJ q;tail vei n
and or al adnini?%Fa?%%%ggsggpgﬁggtw%%ﬁ%g%ﬁgpﬁgsiﬂgfﬁﬁgﬁg'%%#4# n&ﬁhlin
Standard pRde b RAahI0Nh RRIARMALOR:GRME B9 RlasR jcQRgEALAligns at
each time obtai ngg from net hoggAeang Bxgng tehen tﬁe %?oavaﬁ?aibi I i[t(y ( ~)

was, cal culaled IR R A UL09 of & T+ oTRS Rk apepshovn [ the

fol |l owi ng val labilit
5 glucopyranosyloxy)-5-trifluoromethylpyrazole instead of

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

acetyl-pB-D-glucopyranosyloxy)-1H-pyrazole.

'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-(B-D-Glucopyranosyloxy)-4-[(4-methylthiophenyl)methyl]-1-
15 propyl-5-triflucoromethylpyrazole
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-O-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)~1lH-pyrazole.
1H-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, dd, 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



(Area under the Plasma Concentration - Tinme Curve by O al

Adm ni stration/ Area under the Plasma Concentration - Tinme Curve by

I ntravenous Injection to the Tail Véin x 100 20 25 116 [Tabl e 4] Test
conmpoundMet hodBi oavai | abi I i ty(~) Exanpl'é 1B27Exanpl e 15B27Exanpl e
16B32Exanpl e 47A15Exanpl e 48Al11Ref erence Exanpl e 37A0 Test Exanple 3 Assay
for the facilitatory effect on urinary glucose excretion 5 As experi nental
animal, overnight fasted SD rats ( Japan SLC. Iric., male, 7 weeks of age,

202, 2210) 3 F nE e A P R S e SPE R hd el v
honngenoqﬁeg#iggpﬁ%fékﬁgﬁ%th obtained in this condition, the test conpound

10 was diss at the concentration of 200 ng/nL of active

formand then é—'%é%f-ufpﬁpfiﬂ&wfpﬁg}%ﬂ% 1 pOgli pg 4 h} sgsplytion to 99

times vol unes .5~ sodi um car boxynet ul osesol ution. A partof

t hi ssuspensi Sp di | ] ~.SPA] Mr e

sol ution (gné(lj&%%iy\?ﬁjeﬁd Oc‘?%&gon# %%gsng}?ﬁﬂs)uisﬁp Si o%%%tgh%%%%%#g%gﬂﬁt er the
bodywexgh smof a¥ Mahnédl @omeRsHIRbctited ent RELSPENSE Wk NSOl h¥ing
adm ni stered at the dose of 5 nL/kg (1, 3 and 10 ng/kg) . For control, ~ust

onl y0. 5~spdh Ll I9pd BOXy Ré iy Tl L pl DSiRe 107 Liph &y Wike B¢l | Y3RIpyPASEEL ed at
the dose of 5 nL/kg. Imrediately
3-one instead of 1,2-dihydro-4-[(4-isopropoxyphenyl)-
methyl]-5-methyl-3H-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.
1H-NMR (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-[ (4-Ethylphenyl)methyl]-3-(f-D-glucopyranosyloxy)-5-
20 methyl-l1H-pyrazole
4-[(4-Ethylphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-
O-acetyl-f-D-glucopyranosyloxy)-1H-pyrazole was prepared in a
similar manner to that described in Reference Example 17 using
4-[(4-ethylphenyl)methyll-1,2-dihydro-5-methyl-3H-pyrazol-
25 3-one instead of 1,2-dihydro-4-[(4-isopropoxyphenyl) -
methyl]}-5-methyl-3H-pyrazol-3-one. Then, the title compound

was prepared in a similar manner to that described in Reference



20 after this oral adm nistration, 400 g/L glucose solution was 117
orally adm nistered at the dose of 5 nL /kg ( 2 g/kg ) . The oral

adm ni stration was perforned with gas%&ic tube for rat and 2.5 nL syringe.
The head count in one group was 3. Col9%ection of urine was perforned in
nmet abol i c cage after the glucose 5 adm nistration was fina.shed. The
sanpling tine for collection of urine was 24 hours after the glucose

adm ni stration. After coIIection of urine was finished, the urine vol une

Eﬁacéﬁf?;'?fgﬂ%ﬁe Sh b et ﬁ&rg%ﬁhv?f JSRRERRVE ST los 1O°%°

ol uiiie““l ifgwbg-%{%%egzg%@%og ﬁ%?b%la%@oa%m*‘ ”é’%%‘a:c]ﬁ ?25: from
[ Y i T

e Vol WEeq ! 0BT Y- 0] NSPRE, FANGEILK D0l LY LN sy T Tesulto

/ kg) Al pf Ui ad [ 24 ~200g_bod
wel ght) 11¢bEk ket e€a§%aray%1ﬁ<‘i§€?§ I e S5 P b7 TS et Bkl e 4
Acut e -t ox1 ﬁﬁhtféﬁ oD fter 4 week old male I1CR mice ( Japan SLC . Inc
( 28 fg am % Teach group ) were fasted for 4 hours , the

SUSpenS'Oﬁ.la (3H, t, J=7.6Hz), 2.04 (3H, s), 2.57 (2H, g, J=7.6Hz),
3.25-3,45 (4H, m), 3.55-3.90 (4H, m), 5.00-5.10 (1H, m),

6.95-7.20 (4H, m)

10 Reference Example 59
3-(B-D~Glucopyranosyloxy)-4-[ (4-methylphenyl)methyl]-5-
trifluoromethyl-1H-pyrazole

4-[(4-Methylphenyl)methyl]-3-(2,3,4,6-tetra-0-acetyl-

B-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-0-acetyl-f-D-gluco-
pyranosyloxy)-5-trifluoromethyl-1H-pyrazole instead of
4-[(4-isopropoxyphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-
acetyl-f-D-glucopyranosyloxy)-1H-pyrazole.

25 '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)



( 200 ng/mL ) prepared by adding of O . 5 ~ sodium carboxynet hyl cell ul ose
solution to the test conpound was orally admnistered 5 at the dose of 10
m./ kg (2000 ng/ kg) . Cbservation was performed until 24 hours after the
adnministration. The results are shown §h the followi ng Table 6. [Table 6]
Test conpoundDeat hnunber Exanpl e 480/ 5 10 Industrial Applicability The

gl ucopyr anosyl oxypyrazol e derivati vesrepresented by the above general
formula (1) of the 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 excreting excess glucose into the urine
t hrough preyenting the reabsqgrption of glucose at the kidney because they
are conveRBEATPRE SFGEBgﬁr Aosyl oxypyrazol e derivatives represented by the
above general formula % ] % as their active forns jr~ vivo and exhibit a
pot ent i nAr bi tobFh¥LPherty ) M thYkdn 326P SBr §2UCPREF8NBFELOKKR ~Br esent

I nvention ca? ﬁrovidg a eghf for tge prevention or treatnent of a disease
associ at e§*wi tHORYPE BV@& i BI0EA°aSdi abet es, di abetic conplications, obesity

O el ke, uhl ol 2088l 3n3HyA TRk engT1252) 21 91 TUb2LbPRR 023 BFRENCE

f-D-glucopyranosyloxy)-5-trifluoromethyl-1H-pyrazole was
prepared in a similar manner to that described in Reference
Example 28 using 4-[(4-ethylphenyl)methyl]-1,2-dihydro-
5-trifluoromethyl-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-0O-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.
1H-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-(f-D-Glucopyranosyloxy)-4-[(4-isopropylphenyl)methyl]-5-
trifluoromethyl-1H-pyrazole

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

was prepared in a similar manner to that described in Reference



Sequence Nunmber 1: Synthetic DNA priner Sequence Nunber 2: Synthetic DNA
primer Sequence Nunmber 3: Synthetic DNA priner Sequence Nunber 4: Synthetic

DNA priner 5 Sequence Nunber 5: Pepti used to the carboxyl term nal
al ani ne resi due of human SG.T2 120 AIM5 1. A gl ucopyranosyl oxypyrazol e
derivative represented by the general formula: R ~~ T ,NNRJ5 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 the general

or & or oA P 51 b YRR 44T hEA G IR TR D) 2 | over al kyl|
Pover al e tarblis - e k%r%%@spfgf%@zréiﬂe\iﬁé‘t%%%‘ #E%F oop . a hal o
hot °?’§rr§prk% PR LG Brt e b b S5 bR b om or 5
ol ucopyr ANOE ErTbyRmbr BT P | v a" f?%%ﬁﬁ%g%%mf%%'f@a%%eaf?é’ém%h v
repre%@ntﬁngig ﬁﬁﬁa GRBQEEQI@Q %REEFEE§E¥E%53 in Reference Example 37
using 4-[(4-isopropylphenyl)methyl}-3-(2,3,4,6-tetra-0-
acetyl-B-D-glucopyranosyloxy)-5-trifluoromethyl-1H-pyrazole
instead of 4-[(4-isopropoxyphenyl)methyl]-5-methyl-3-
(2,3,4,6-tetra-0-acetyl-p~-D-glucopyranosyloxy)-~-1H-pyrazole.
10 1H-NMR (CD30D) 0 ppm:
1.20 (6H, 4, 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-[(4-Chlorophenyl)methyl]-~3-(2,3,4,6-tetra-0-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-0-acetyl-f3-D-gluco-

pyranosyloxy)-5-trifluoromethyl-l1H-pyrazole instead of



formul a 171 PO O 0 HO~-~~~ ~~~ "OH OH (wherein P represents a hydrogen atom
or a group formng a prodrug ) ; and Q represents a | ower al kyl group or a
halo ( lower alkyl) group, or a pharmaceutically acceptable salt thereof. 5
3. A gl ucopyranosyl oxypyrazol e derivati®ve as clainmed in claim1,

represented by the general formula: R2 ~ ~ T1 01 ~ NN ~1 R wherein Rl
represents a hydrogen atom a |ower alkyl group, a 10 | ower acyl group, a

| ower al koxycar bonyl group, a | ower acyl oxynmethyl group or a | ower

al koxycar bonyl ox r.ou one of QL and T1 repyesen roup
represent%d[n% %%pﬁ%g@&h?%m%thﬂib'%@mjx—li' 2.3 é—r "Sr"i‘v%erel n P1
represents a h d% en atom a |ower acyl group a | ower al koxy-substituted
(1 oner acif§t %i dg FL YRR T B IBEREF Lot ¥iﬂﬁﬂ%?uted (1 ower acyl) group,

a | owner aikox ca bonyl ggo%&hor a | ower al koxy-substituted (Il ower
alkoxycar Qﬁh? ile the other represents a | ower alkyl | 22

3.20-3,40 (4H, m), 3.55-3.70 (1H, m), 3.75-3.90 (3H, m),

5 4.80-4.95 (1H,m), 7.10-7.25 (4H, m)

Reference Example 63
3-(p-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 (1mlL) was
addedl-iodopropane (0.036mL) at 50°C, and themixturewas stirred
overnight. Water was added to the reaction mixture, and the
15 1resulting mixture was purified by solid phase extraction on ODS
(washing solvent: distilled water, eluent: methanol). The
resulting semi-purified material was purified by column
chromatographyonsilicagel (eluent: dichloromethane/ methanol
= 8/1) to give 3-(B-D-glucopyranosyloxy)-4-[(4-isopropoxy-
20 phenyl)methyl]-5-methyl-1l-propylpyrazole (28mg).
'H-NMR (CD30D) & 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
(3H, 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)

Referance Example 64



group or a halo(lower alkyl) group; R2 represents a hydrogen atom a | ower
al kyl group, a |l ower al koxy group, a |lower al kylthio group, a hal o(l ower
al kyl) group or a hal ogen atom and with the proviso that P does not
represent a hydrogen atom when R1 5 r@ﬁresents a hydrogen atom or a | ower
al kyl group, or a pharmaceutically acceptable salt thereof. 4. A

gl ucopyr anosyl oxypyrazol e derivative as clained in claim3 wherein T1
represents a group represented by the general 10 formula: P10 O O HO ~~~
~~~'"OH OH (wherein Pl represents a hydrogen atom a |ower acyl group, a

| over al Koo&thstbsd 1 (R uennsranssylepoumt - & 4 veepropylphenyl) -

al koxycar bonyl -substi t ut ed glomer acyl) group, a lower 15 al koxycarbonyl
group or BeY - MY %248 ed (I ower al koxycarbonyl ) group ) ; and

QL represents a |l ower, al kyl group or a halo | ower al kyl ) group , or a
phar mhceut | cal [YPadddhsioraeind phe B50arsg &0 & similar manner to

gl ucopyr gnosyl.ox azo) e _derivative as clained in.claim3) represented by
t he gene%a¥89%E§£eéﬂnF erpacgXAnpp %flu%lng i‘?go\ﬁlgb‘fj‘érenl%ﬁeaQ
represents.a hydrogen atomor a |ower alkyl group; one of 2 and T2

repre entosfglg]?’/%‘iﬁjlg?%ap'}%’sent ed by the general formula: P20 0 0 HO ~~~

O 1y WMR (CDs0D) & 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, q, 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-~(f-D-glucopyranosyloxy)-4-[(4-methoxyphenyl)-
methyl]-5~methylpyrazole

15 The title compound was prepared in a similar manner to
that described in Reference Example 63 using 3-(f3-D-gluco-
pyranosyloxy)-4-[ (4-methoxyphenyl)methyl]-5-methyl-1H-
pyrazole instead of 3-(fp-D-glucopyranosyloxy)-4-[(4-iso-
propoxyphenyl)methyl]-5-methyl-1H-pyrazole and using

20 iodoethane instead of 1-iodpropane.
'H-NMR (CD30D) & ppm:
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, dd, 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)

25

Reference Example 66

3-(B-D-Glucopyranosyloxy)-4-[ (4-methoxyphenyl)methyl]-5-



OH 5 (wherein P2 represents a |l ower acyl group, a |lower al koxy substituted
(l ower acyl) group, a | ower al koxycarbonyl substituted (lower acyl) group,
a | ower al koxycarbonyl group or a | ower al koxy-substituted (| ower
al koxycar bonyl) group), while the othd8 represents a | ower al kyl group; and
R21 represents 10 a | ower al kyl group, a | ower al koxy group or a |ower
al kylthio group, or a pharmaceutically acceptable salt thereof. 6. A
gl ucopyr anosyl oxypyrazol e derivative as clainmed in claim5 wherein T2
represents a group represented by the general 15 forrmula: P20 0 O HO ~~~
~~~' OH OongWiek el rPPepY EpyEazale a | ower acyl group, a | ower al koxy
substituted (lower acyl) group, a lower al koxycarbonyl substituted (Iower
acyl) group, a ThawilGl&sgRRAWBhWaAS)PEGParEAra 2l 6WBL1arkBRyLeLbEei t ut ed
(I ower al koxycarbonyl) group); and 2 represents a |ower alkyl group, or a
phar naceuthahl dgseetleed abh cReferengerbpample 163 gsipg 3-(f-D-gluco-
gl ucopyr anosyl oxypyrazol e derivative as clained in claimb5, represented by
t he gener%yr§W$Mf%Y ko4 - L(4-msthoxypheny N Re iyl ]-5-methyl-1H-
5 pyrazole instead of 3-(f-D-glucopyranosyloxy)-4-[(4-iso-

propoxyphenyl)methyl]-5-methyl-1H-pyrazole.

'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 (1lH, 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-(pf-D-glucopyranosyloxy)-5-methyl-1H-
pyrazole instead of 3-(f-D-glucopyranosyloxy)-4-[(4-iso-
20 propoxyphenyl)methyl]-5-methyl-lH-pyrazole and using
iodoethane instead of 1-iodopropane.
1H-NMR (CD30D) & ppm:
1.28 (3H, t, J=7.4Hz), 1.34 (3H, t, 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)



5 wherein Rl11 represents a hydrogen atomor a |ower alkyl group; one of (B
and T3 represents a group represented by the general fornula: P30 0 O

HO ~~~ ~~~ "OH OH (wherein P3 represents a |lower aryl group or a |lower 10

al koxycarbonyl group ) , while the otB8r represents a | ower al kyl 21 group;
and R represents a |l ower al kyl group, a | ower al koxy group or a |ower

al kylthio group, or a pharnmaceutically acceptable salt thereof. 15 8. A

gl ucopyr anosyl oxypyrazol e derivative as clainmed in claim7 wherein T3
represents a group represented by the general fornula: P30 0 O HO ~~~

~~~" OH ORefgrange Bxanpls &fents a | ower acyl group or a lower 125

al koxycarbonyl group); and 3 represents a | ower al kyl group, or a

phar mac et [ 1Bt hepsesapartt Jo) methy % het ed¥ - D - lycap i avamesi) oy pyr azol e
derivative as clained in 5 claim5, represented by the general formula: R22
/ \ Ta - REEAYAN BIREY RSN RL2 represents a hydrogen atomor a

strai ght-chai ned or branched al k gggroup having 1 to, 3, carbon atons; one of

Q4 and T4 repr d¥ntd td &y Ccomp nPEEPRY ShdngBnei Bt 175 MRET 1%° P20 O O

HO~~' ~ ~~~
5 thé%ﬁdescribed in Reference Example 63 using 4-[(4-ethoxy-

phenyl)methyl]-3-(f-D-glucopyranosyloxy)-5-methyl-1H-
pyrazole instead of 3-(pf-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
(1H, 44, 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-(p-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-(pf-D-glucopyranosyloxy)-4-[(4-iso-
propoxyphenyl)methyl]-5-methyl-1H-pyrazole and using
iodoethane instead of 1l-iodopropane.
1H-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, q, 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,



OH (wherein P2 represents a | ower acyl group, a |l ower al koxysubstituted

(l ower acyl) group, a | ower 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 othher represents a straight-chained or
branched al kyl group having 1 to 3 carbon atons; and R22 represents a

strai ght-chai ned or branched al kyl group having 1 to 4 carbon atons, a
strai ght -chai ned or branched al koxy group having 1 to 3 carbon atons or a
strai ght-chai ned or branched al kylthio group 20 having 1 to 3 carbon atons,
or a pharﬂﬁceutically acceptabl e salt thereof. 126 10. A

gl ucopyr anosyl oxypyrazol e derivative as clained in claim9 wherein T4
represents a group represented by the general fornmula: P20 0 O HO ~~~

| ~~"OH OH.5_(whereip P2 repr sents a |l ower acyl group, a |ower al koxy
subst i t ut BGEEFERER 5¥GMPLGr dUp, a | ower al koxycarbonyl substituted (I ower

acyl) group,,a lower al koxycarbonyl group or a | ower al koxy-substituted
(1 oner aIﬁé&&ééFBBﬁ}P?e§Y6iB?Fh§ﬂ£'éﬂ(géﬁf%ﬁ%ﬁ?gyﬁag??%}ﬁﬁg)éﬁained or

branched al kyl ,group 10.having,1 to 3 carbon atons, or a pharmaceutically
accep?gbl%eE%V% Ehggggylpyii?giﬁglucopyranosyloxypyrazole derivative as

laimed in claim9, £ ormyl AR -
NN Riz 15 whor e Hi5EE RS &adg B, oo MR ade nanheE £ 00 or
br anched @£5¥|dgEBHEanVEHgRégEgﬁﬁgﬁaﬁggﬂngO€$6?%§ﬁg9£—E§4§Qgh}§—

represents a group represente e general
phenyl)methyl]-3-(f-D-glucopyranosyloxy)-5-methyl-1H-

pyrazole instead of 3-(f-D-glucopyranosyloxy)-4-[(4-iso-
10 propoxyphenyl)methyl]-5-methyl-1H-pyrazole.
1H-NMR (CD30D) & 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-(f-D-glucopyranosyloxy)-4-[(4-isopropoxyphenyl)-
methyl]-5-methylpyrazole
The title compound was prepared in a similar manner to
20 that described in Reference Example 63 using l-bromobutane
instead of 1l-iodpropane.
'H-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)



P30 0 O HO ~~~ ~~~ "OH OH 127 (wherein P3 represents a | ower acyl group or
a | ower al koxycarbonyl group), while the other represents a

strai ght-chai ned or branched al kyl group having 1 to 3 carbon atons ; and
R22 represents a straight-chained or Blanched al kyl 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 acceptable salt thereof. 10 12. A

gl ucopyr anosyl oxypyrazol e derivative as clainmed in claim21l wherein T5

r epr esentReELTANRH FePiRkeni®d by the general formula: P30 O O HO-~~~
~~~"OH OH (wherein P3 represents a | ower acyl group or a |lower 15

al koxy CardotBAD (i eignpy ranms YBxebr &skit sl sonsana inherhal et hrl brlanched

al kyl group having 1 to 3 carbon atons, or a pharmaceutically acceptable
salt therlegIRPToRY I geiopiRerASt ®xypyrazol e derivative as clained in 20
claim12, which is selected fromthe %roup consisting o

f
4- (4-i sopr opoxyFheriBEmSOMAUREL WaG,) PEFPRred( 62 R nBt RLXFE FRRRST - ¥3- D- gl uc
opyragfsylox

-5-net.h . .
P e B A Mssirinde WSt Srence Erammls) 6% 44T SR GRRBBEIRARA ) et hy!
- 1-i | | - 5- | I 128
%-(6[3?P;§§%535§3%éﬁ&ﬁ§gégf§§%ﬂ%bopyranosyloxy)-4-[(4-isopropoxyphenyl)net
hyl]-1-i | - 5- net.hyl | e,
SY(%-O-:Sggﬁﬁﬁiﬁéikgﬁﬁ&ﬁi%¥%ﬁéﬁugopyranosyloxy)-4-[(4-isopropoxyphenyl)neth

yl]-1-isopr 5- byl zql g,,_ -

AL (2 e ron SRKSE et Ry PHETT 35305 105 . B 08 (30 8+ 3-15-3.45

car bonyl - C NOSYd O - B et y ol -

3-(6-O etg%l%/gg’r»l'bgﬁi ll’a[‘—QD’)—%I ﬁ%%b??gﬁog)ﬂ%xgﬁh-ﬁ '4-Jet%fy:? 'phlezny(flgzrr)e't hyl]-1-is

opropyl - 5 M twlpyreal €p), 4.45- 4.55 (1H, m), 5.00-5.10 (1H, m),
4-[ (4- et hyl phenyl ) net hyl ] - 3- (6- O i sopropoxycar bonyl -~-D 10

gl ucopyr agosyl ©x80 - 21 SaRy OPY ] o ®-TELBY{ Py [y Ol €,

4-[ (4-et hyl phenyl ) met hyl ] - 3- (6- O i sobut oxycar bonyl - ~- Dgl ucopyr anosyl oxy) - 1-
i sopropyl -5- et hyl pyrazol e,

4-[ (4- et hoxyphenyl ) net hyl ] - 1-i sopropyl - 3- (6- O net hoxycar bonyl - ~- D- gl ucopyr a

nosyl oxy)R&Eamdrhyd (Bxammle, 735

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

phenyl ) met hiy{ 4 -Bthwsbiph byphety iptethpyt ek o2 ejihydro-5-methyl-3H-

4-[ (4- et hoxyphenyl ) net hyl ] - 3- (6- O i sopropoxycar bonyl - ~- Dgl ucopyr anosyl oxy) -
1-i sdfr oA r&odket InoRgr azol e

4-[ (4- et hoxyphenyl ) nmet hyl | - 3- (6- O-i sobut oxycar bonyl -~-D 20

gl ucopyr anosyl &b&)a 15958k IpYIEL 5t kA thkaagizyl alcohol (8.3g) and

triethylamine (6.9mL) in tetrahydrofuran (200mL) was added
methanesulfonyl chloride (3.8mL) at 0°C, and the mixture was
stirred forlhour. Insolublematerialwasremovedbyfiltration.
20 The obtained solution of 4-ethylthiobenzyl methanesulfonate in
tetrahydrofuran was 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
256 to the reactionmixture, and the resulting mixture was extracted
with diethyl ether. The organic layer was washed with brine,

dried over anhydrous magnesium sulfate, and the solvent was



1-isopropyl -3-(6- O nmet hoxycar bonyl - ~- D- gl ucopyr anosyl oxy) 4- [ (4- met hoxypheny
| ) met hyl ] - 5- net hyl pyrazol e,

3- (6-0- et hoxycar bonyl - ~- D- gl ucopyr anosyl oxy) - 1-i sopr opyl - 4[ ( 4- met hoxyphenyl
) met hyl ] - 5- met hyl pyrazol e, 25 92
3-(6-0-isopropoxycar bonyl - ~-D- gl ucopyr anosyl oxy) - 1-i sopr opyl - 4-[ ( A- net hoxyp
henyl ) net hyl ] - 5- net hyl pyrazol e,

3- (6-0-i sobut oxycar bonyl - ~- D- gl uco- pyranosyl oxy) - 1-i so 129

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

1-i sopr opgegmavgd-dest redpcedomelss(8ed- gTacopalatdon ofyrbeneesidud- [ (4- e
t hyl t hi ophenyl ) et hyl ] pyrazol e,

3- ( 6- O etHokpduebenlyl 5 el Dvgisuedpsd aydspizdng) manokyp@rapg|(-75 2mL) , and

met hyl - 4-[ (4- met hyl t hi ophenyl ) et hyl ] pyr azol e,

3-(6- O i supez opakpcartmpltifIeD-at 6600 Foanbiplaxy) The ire@mtdon mix tetdy| - 4- [ (
4- met hyl t hi ophenyl ) net hyl ] pyrazol e and

3- (6- O i sovucosyedtiod¢lands Diyred spyrddidiiomal) L HousoprBptesuhethy| - 4-[ (4
-met hyl t hi ophenyl ) net hyl ] pyrazol e. (10 14. A gl ucopyranosyl oxypyrazol e

deri vat i viere@i R vt e et el ke aBed b £hl FRatipr @nddvwa ekl tHe Ny atpr

consi sting of . ] )

4- [ (4-i sopROPSXFPReHy BLYs: hyl {4 19 T RBpERBOPRERY Bl ee HRY hbxy chr $HYAX? 3- D- gl uc
opyr anosyl ox %ég-netQXKQXrazole, 15

3- (6- O etht bt TR B2 4T Hc S r bhodd) oxy) - 4-[ (4-i so

propoxyphenyl ) et hyl ]1-1-i sopropyl - 5- net hyl pyrazol e,
3-(6-C>iséﬁﬂﬂéﬁx??é%%ﬁ%@l§K§Pﬁfglucopyranosyloxy)-4-[(4-isopropoxyphenyl)ne
thyl]-1-iso | - 5- nethyl pwr azo _

3-(6-0 i sbpie g%‘ca?bgﬁt]ﬁé -’Dérhgo‘gjﬁ'aﬁésy Y\ 2R Fuds3Hg) - 3-5L
propgxyph )t hwlde 141 50p yl = 5- npt hyl pysaz . .
3-(6g§-Etﬁ%iyégfbgz'%s(élﬁgg{%@bﬁ§fé2§éy o§y§?4-%§ﬂfégpropoxyphenyl)nethyH
-1-isopropyl -5-net hyl pyrazole. 25 16. A pharnaceutical conposition
conprising as an active ingredient a glucopyranosyl oxypyrazol e derivative
as cl ai megle#&h-&h@d Mdands &778 pharmaceutically acceptabl e salt thereof

130 17 . Apharmaceutical conposition as clained in claim16 wherein the
conposi tion { 5- @ kTRl S¥hdry 1 e Bh$ 0T - 5 Indhy A\ Pheg Mpce 1 € rL£.900Si ti on
as claimed in claim16 or 17 wherein the conposition is an agent for the
preventi cic@®fyll®al 'EMiceyPakh lAatorbd th hyperglycema. 19 . A
pharmaceutical conposition as clainmed in claim18 wherein 10 the di sease
assodibat ed w t irdypesugdpaesian i of séd (4 ety rh 1 dshegrylmectansl 541 /- of

di abet es, diabetic conplications, obesity, hyperinsulinem a,glucose

met abol i sddkly oo d®rmdahoel + 35+ piena 20 1 Wypene Al €3t )ernieadc et obromo-a-D-
hypertriglyceridema, |ipid netabolismdisorder, atherosclerosis,

hyper t ensgbacoe®nbesig el hete traydrefuran e wWHaddetaikveid gout .

20 . A pharnaceutical conposition as clained in claim19 wherein the
di sease aG36RPRAER (-9 )hyRRd JhrcBiK¥EUFe WS BEiEged 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 (1l.4g).

95 'H-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, q, J=7.4Hz), 3.56 (1H,



20 21 . A pharmaceutical conposition as clained in claim19 wherein the

di sease associated with hyperglycema is diabetic conplications. 22 .

Aphar maceutical conposition as clainmed in claim19 wherein 25 the disease
associ ated with hyperglycemia is obesi9®y. 23. A pharnaceutical conposition
as clainmed in claim16-22 131 wherein the conposition is an oral
formulation. 24. A nmethod for the prevention or treatnent of a disease
associated with hyperglycem a, which conprises adnmnistering 5 an effective
anount of a gl ucopyranosyl oxypyrazol e derivative as clained in claim1-15
or a phar%c'gl.hﬁ-c 2 é*céépt(}zllxﬁlledsahlfl*ﬁ#%b:f 3.8053.QQddHofmy, 4.13

gl ucopyr anosyl oxypyrazol e derivative acclaimed 10 in claim1l-15 or a

phar maceut}#addy g‘c%e:b't ABl-8H33 | t4 1Hef &8¢ G%r It Be? mdidufodi@)ur 2. - 3. 35
pharmaceuti cal conposition for the prevention or treatnment of a disease
associ at e " hypedglSyééni aH . 18) 267 - 30 phakGrdlt Mdal 7cdfbindbi bAHwhi ch
conprises (A _ a glucopyranosyl oxypyrazol e derivative clainmed in claim1-15
or a phaﬁﬁhoe%t?%af}%raE%%btable salt thereof, and (B) at |east one nenber
sel ected fromthe group consisting of an insulin sensitivity enhancer, a

gl ucoSe absorption inhibitor, a 20 bi guani de, an insulinsecretion

enhancer, an_i nsul i reparation, a glucagon receptor antagonist, an insulin
recept or ?ﬁﬁﬁﬁpgﬁ{#%ﬁ@§§% atripeptidyl peptidase Il inhibitor, a

cpeptL 99| PEPL TSP Pl Rt en ) PLOLELT, Y 25l 0e OOSPISt Pee 10
i bi o™ S R AR OO b enea S i bi tor, D Ghiroinei tol ) a glycogen
synt hase kinase.['c?’asolutionof4—[(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
concentratedunderreducedpressure, and theresiduewaspurified
15 by column chromatography on silica gel (eluent: dichloro-
methane/methanol = 5/1) to give 4-[(4-ethylthiophenyl)-
methyl]-3-(B-D-glucopyranosyloxy)-5-methyl-1H-pyrazole
(0.87g).
lH-NMR (CD30D) d ppm:
20 1.24 (3H, t, J=7.3Hz), 2.06 (3H, s), 2.88 (2H, q, J=7.3Hz),
3.30-3.45 (4H, m), 3.60-3.80 (3H, m), 3.80-3.90 (1H, 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-methylpyrazole

To a solution of 3-(f-D-glucopyranosyloxy)-4-[(4-iso-



y | 32 inhibitor, glucagon-Iike peptide-1, a glucagon-|like peptide-1

anal ogue, a glucagon-1ike peptide-1 agonist, anylin, an anylin anal ogue, an
anyl in agoni st, an al dose reductase inhibitor, an advanced gl ycation
endproducts formation inhibitor, a pr&ein 5 kinase C inhibitor,

ay-am nobutyric acid receptor antagoni st, a sodi um channel antagoni st,
atranscriptfactorNF-KB i nhibitor, a lipid peroxidase inhibitor, an

N acetyl at ed- a- | i nked- aci ddi pepti dase inhibitor, insulin-like growh
factor-1, platelet-derived growh factor, a platelet-derived growth 10
fact or arRTRIEPhenvkelmethyk bwt tne ey br lH reyxzekewth- 3@ttdr, a carnitine
derivative, uridine, 5-hydroxy-1-nethyl hidantoin, EGB-761, binocl onol,

sul odexi deetyahyp@rofurgnr } W29 @AY | NV bRenzYo Y ¢akker rkexy ) -
inhibitor,afibric acid derjvative, a (33-adrenoceptor agonist, an

acyl - coerARlpineiis o6l 9] - 137 cie MBkREeFaseas Medtedrungebpesflus

t hyroi d hornone receptor agonist,a chol esterol absorgtion i nhi bitor, a

|i pase i VRNt 2 MhG& BRJFERLOR P FtiEe e CPRGRREERLRAMNSET FRAREEAor, a
| i poxygenase inhibitaor, a carnitine palmtoyl-transferase inhibitor, a
squal éne REARFINER 2RM YRe &S T4ueqid 3 onTity- S0Py Ood s @R RopaERpt aphy

enhancer,

criancer SalLSOb O B0 el vatoe, 8.0l seld Sequentran 8
Drol e n | N 0 Lor o0 SHRSLLL . SUBproSsATL L an Sl pLEns! i pveLLng.

recept or i elin- i n { nhibitor, an
endothe4iéggéggggéén%%pgggﬁfér,éém%ﬁﬁ£%§§%é£§%%t€ygﬁ%glciun1antagonist, a
vasodilathp Dﬁpt&ﬂy rtqpi;ﬁg agent, 133 a synpat hetic bl ocking agent, a
central ly ‘acting antihyperterisi ve agent, an a2-adrenoceptor agoni st, an
anti plat ef &3 $ @geNta, aly.iACI & BNAEST §)i, NI RELEN 7oa( Bl CAFUr §C7ggent
and a urinary alkalinizer. 5°27. A pharmaceutical conbination clalinmed in
claim 26 {p§, tae pLeventboone! ,t3 & (BAL &, 8=-8i §eae ope0ct aj@daWshh
hypergl ycem a. 10 28. A pharmaceutical conbination clained in claim27
wherei n ttegaGt) ve Izwrs=dient2mot kgr, shag aigl,uappyLanesy) oxypys agose
derivative clainmed in claim11-15 or a pharmaceutically acceptable salt

t her eof ig2mf thease . ohe7 nesbezH sahpct AR5 +DNS0 hesigy aup consi sting of an
insulin sensitivity enhancer, a glucose 15 absorption inhibitor,a

bi guani de, an i nsulinsecretion enhancer, an insulin preparation, a glucagon
receptor antagonist, an insulin receptor kinase stinulant, a tripeptidyl
pept ildaserReferemtdi Examphe d7 pepti dyl peptidase |V inhibitor, a protein
tyrosi ne phosphat ase-1B inhi bitor, a glycogen phosphorylase 20 inhibitor, a
gl ucose- 61 ptReptrt exrcanbenyt br3 - 66 10 vetheey taxhdrusbtat @l ued bitor, a
pyruvat e dehydrogenase inhibitor, a hepatic

gl uconeogdeRRFRHPFY | of 7 DL nt SR FRPVBIPReRY J HeRfe k1m HigE ¥} nase- 3

i nhibitor, glucagon-like peptide-1, a glucagon-like peptide-1 anal ogue, a
qucagon-PYE%zﬁﬂgtide-l

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
256 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



25 agonist, anmylin, an anylin anal ogue, an anylin agonist and an appetite
suppressant, and the di sease associated with hyperglycem a is diabetes.

134 29. A pharmaceutical conbination %%ﬁined in claim28 wherein the active
i ngredi ent other than a gl ucopyranosyloxypyrazol e derivative clainmed in
claim1-15 or a pharmaceutically acceptable 5 salt thereof is at |east one
menber selected fromthe group consisting of an insulin sensitivity
enhancer, a glucose absorption inhibitor,a biguanide, an insulinsecretion

?223Pfﬁrrggsb#aéaLﬁﬁaEéfﬁﬁﬁﬁ% Sna2gBHBRA0P SEERLEToRICPERAEE 20 1y o
a_di pept | gyl, esmg%ﬁsgﬁg LPRBBLLOL. 18/ BAOLE! 11T 9oi ey plgsphat ace 1B

i nhi bitor, gr'ycogen ory ase in i tor g ose- sphat ase
|nh|b|tor fru 0 hat ase, i nhi ruvat e genase
 nhi bi tor 88§§§ 3o BoRERgRkasroPiRt ob: B sl b TEHRRFyY PX§? Gfvcogen 15
synthase a gl on-1ike
peptide-1 g rbBngthg lgﬁgﬁﬁggge%tﬁgtﬁgggggﬁfé%e (o F?ﬁg an anylin
anal ogue ang st. 30. A pharnaceuti cal conblnatlon clainmed in
C|aln?%9 mﬂgﬁggn?g% ?ﬁ |ve i ngredi ent other than a
9'UCOpyfam0§¥|@§MDYEaZQL$ darhvaiiye ¢bal mad pbecbaLM 121560( 38, SR
phar maceutical Iy acceptable salt thereof 'is at |east one nenber sel écted
fromthe graogpacensisiing) of3 apdiNsd i (Breens) tiviitey (eahagces=7a1gkycose
absorption inhibitor,a blguanlde an insulinsecretion enhancer 25 and an
insulin paepgtatsgn(lﬁl mf\, phaspegeuti ¢ali, canhi panson. ebaimed mp,cl ai m 27
wherein 135 the active ingredient other than a gIucopyranosyloxypyrazole
derivative.sbasnmed (RHClIA)m 5-45-br6a phELNMAGeusi galbysaccept ahhe salt
thereof is at |east one nenber selected fromthe group consisting of an
i nsullh sgnedti7viiby (@Hham¢er 7.a0guBds€58, atngor ption inhibitor, a
bi guani de, an i nsulinsecretion enhancer, an insulin preparation, a glucagon
receptor antagonist, an insulin receptor kinase stinulant, a tripeptidyl
peptidase Il inhibitor, a dipeptidyl peptidase IV inhibitor, a protein
tyrosi ne Brb6sphracasExamplani’Bitor, a gl ycogen phosphorylase 10 inhibitor, a
gl ucose- 6- phosphat ase i nhibitor, a fructose bi sphosphatase inhibitor, a
pyruvat e aeh§enégéﬁ§§earhﬁpﬁiﬂoﬂ [é4héﬁﬁPF@P@FMEBﬁBBééWGEPSlﬂnﬁrbﬁror
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enzyne i nhi bitor, an endothelin

(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]-1-isopropyl-5-methylpyrazole

To a solution of 3-(f-D-glucopyranosyloxy)-4-[(4-iso-



136 receptor antagoni st and a diuretic agnet, and the di sease associ at ed
with hyperglycema is diabetic conplications. 32. A pharnmaceuti cal
conbination clainmed in claim31 whereif, 5 the active ingredient other than
a gl ucopyranosyl oxypyrazol e derivative clainmed in claim1-15 or a
pharmaceutically acceptable salt thereof is at |east one nmenber sel ected
fromthe group consisting of an al dose reductase inhibitor, an

angi ot ensi nconverting enzyme inhibitor, a neutral endopeptidase inhibitor
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(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.
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carbonyl-f3-D-glucopyranosyloxy)-5-methylpyrazole

an

4-[ (4-Isopropoxyphenyl)methyl]-1l-isopropyl-3-(6-0O-methoxy-

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



25 anti hypertensive agent, an a2-adrenoceptor agonist, an antiplatelets
agent, a uric acid synthesis inhibitor, a uricos~iric agent and a urinary
al kal i ni zer. 140 37. A use of (A as%gucopyranosyloxypyrazole derivative
claimed in claim11-15 or a pharmaceutitally acceptable salt thereof, and
(B) at |east one nenber selected fromthe group 5 consisting of an insulin
sensitivity enhancer, a glucose absorption inhibitor,a biguanide, an

i nsul i nsecretion enhancer, an insulin preparation, a glucagon receptor
antagoni st, an jnsulin receptor kinase stimulant, a_ trjpeptidyl peptidase
Il inhi bi {87; ™ did&Ri3yi0 $ébri Based 132 i G ist)or?'ézpﬁ'ﬁ'!eid@'lé':gy @si ne
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i nhi bitor 2€Iuc?gon-like peptide-1, a 15 glucagon-1like peptide-1 anal ogue,
a glucagoh- f K8 peptide-1 agonist, anylin, an anylin anal ogue, an anylin
agoni st, an al dose reductase inhibitor, an advanced gl ycation endproducts
formation inhibitor, a protein kinase C inhibitor, a 'y-am nobutyric acid
receptor ﬁg&@gggifg, a sodi um channel 20 antagonist, a transcript factor
NF-xB i nhrbrtor, a lipid peroxidase inhibitor, an
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nicotinic acid derivative, a bile acid sequestrant, a sodiunibile acid
cotranspoft 29 (6Mi bt ofs6 a7Hhbl elstZr dl6tastder J=5afdiizgr, pr.80eln4@0(6Hhi bitor,
an appetite suppressant, an angi otensin-converting enzyne inhibitor, a
neutral efdopedli-dad® { Hhi Wit t-0ah3Hngilot 8ngPn3 150 (ddemlor 3ahPagonPst, an
endot hel i n-converting enzynme inhibitor, an endothelin receptor antagonist,
a di uteti E2Hgdnt, 3a3%al3ei9l9m(3ﬁt dBbni%st2l 4 Wasedi | &3y dit-SHgder ted8ive 15
agent, a synpathetic blocking agent, a centrally acting antihypertensive
agent) an(3B. a‘%ﬂeﬂ&éeﬁt'o?‘laagﬁi) std - 35 4rit? dllé‘t'e%‘/‘ét' st ARt 5% (%/}%i'cméci d
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20 of a disease associated with hyperglycem a. .A5 A AY;.A u. Al .A Ay,

. Al u. A AFN. Aa. Al (E. A. A3. AY. A5. AF. Aa0. A. AYl . A3. A. A. A3. Aa. AN. Al ur. Al . AY. Aa. Aa

AU AL a@g},_@lxz.AN.AN.AL.Al.A.AY(.Au.Al.AY;.AFN.Al(.Al.AY(r.Ar.AY;
AL AFNe. ARTL AT U. Aa. AY . Ar. AY. AYur. A A . A a. Au. A

AL LAY, o ; 9 Al ~3-(6-0-
T Ao i H LA a5

D e e i 2 A e 2 e W
00 R g e s sty sl
propoxyphenyl)methyl]-1l-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
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25 Example 19
3-(6-0-Butyryl-f-D-glucopyranosyloxy)-4-[(4-isopropoxy-

phenyl)methyl]-1-isopropyl-5-methylpyrazole
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the reaction mixture was added 10% aqueous citric acid solution,
and the resulting mixture was extractedwith ethyl acetate. The

5 organic layer was dried over anhydrous magnesium sulfate, and
the solvent was removed under reduced pressure. The residue
was purified by preparative thin layer chromatography on silica
gel (eluent: dichloromethane/ methanol = 10/1) to give
l-ethoxycarbonyl-3-(6-0-ethoxycarbonyl-f3-D-glucopyranosyl-

10 oxy)-4-[(4-ethylthiophenyl)methyl]-5-methylpyrazole
(0.023qg).
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, J=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.
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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

3-(6-0-Ethoxycarbonyl-f-D-glucopyranosyloxy)-1-(ethoxy-

pyrazole

carbonyloxymethyl)-4-[(4-methylthiophenyl)methyl]-5-methyl-

To a solution of 3-(f-D-glucopyranosyloxy)-5-methyl-4-

[(4-methylthiophenyl)methyl]-1H-pyrazole (0.11g) in water
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(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-(6-0-ethoxycarbonyl-f-D-glucopyranosyl-
oxy)-1-(ethoxycarbonyloxymethyl)-4-[(4-methylthiophenyl) -
methyl]-5-methylpyrazole (0.058g).

TH-NMR (CD30D) & ppm:
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, 4,
J=16.0Hz), 3.70 (1H, 4, J=16.0Hz), 4.13 (2H, q, J=7.1Hz), 4.18
(2H, q, J=7.1Hz), 4.28 (1H,dd, J=4.8, 11.7Hz), 4.39 (1lH, d4d,
J=2.0, 11.7Hz), 5.25-5.35 (1H, m), 5.80-5.95 (2H, m), 7.10-7.20
(4H, m)

25

Example 45

1-Acetyl-4-[(4-ethylthiophenyl)methyl]-3-(f-D-gluco-
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To a solution of 4-[(4-ethylthiophenyl)methyl]-3-(f-D-

glucopyranosyloxy)-5-methyl-1H-pyrazole (0.41g) in tetra-
hydrofuran (10mL) were added acetic acid (0.11lmL) and acetic

5 anhydride (0.18mL), and the mixture was stirred at room
temperature overnight. The reaction mixture was concentrated
under reduced pressure, anddiethyl ether was added to the residue.
The resulting precipitated crystal was collected by £iltration
to give l-acetyl-4-[(4-ethylthiophenyl)methyl]-3-(B-D-

10 glucopyranosyloxy)-5-methylpyrazole (0.36g).
1H-NMR (CD30D) & ppm:

1.24 (3H, t, J=7.3Hz), 2.43 (3H, s), 2.54 (3H, s), 2.89 (2H,
q, 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)

16
Example 46
l-Acetyl-3-(6-0-ethoxycarbonyl-f3-D-glucopyranosyloxy)-4-
[(4-ethylthiophenyl)methyl]-5-methylpyrazole

To a solution of l-acetyl-4-[(4-ethylthiophenyl)-

20 methyl]-3-(B-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%

aqueous citric acid solution and water to give 1-acetyl-3-(6-0~
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3-(6-0-Ethoxycarbonyl-f3-D-glucopyranosyloxy)-4-[(4-iso-
propoxyphenyl)methyl]-5-methyl-1H-pyrazole
To a solution of 1-(benzyloxycarbonyl)-3-(6-0-ethoxy-
15 carbonyl-f3-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 the filtrate was removed under reduced pressure. The
residue was purified by column chromatography on silica gel
(eluent: dichloromethane/methanol = 10/1) to give 3-(6-0-
ethoxycarbonyl-p-D-glucopyranosyloxy)-4-[(4-isopropoxy-
phenyl)methyl]-5-methyl-1H-pyrazole (0.10g).
25 ‘H-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, 4, J=15.9Hz),
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4-[ (4-Isopropoxyphenyl)methyl]-3-(6-0O-methoxycarbonyl-f3-D-

glucopyranosyloxy)-5-methyl-1H-pyrazole

The title compound was prepared in a similar manner to

that described in Example 47 using 1-(benzyloxycarbonyl)-4-

10 [ (4-isopropoxyphenyl)methyl]-3-(6-0O-methoxycarbonyl-f3-D-
glucopyranosyloxy)-5-methylpyrazole instead of 1-(benzyl-
oxycarbonyl)-3-(6-0-ethoxycarbonyl-f-D-glucopyranosyloxy) -
4-[(4-isopropoxyphenyl)methyl]-5-methylpyrazole.
 H-NMR (CD30D) O ppm:

15 1.26 (6H, 4, 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, 44, J=5.2, 11.7Hz), 4.39 (1H, 44, 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)

20
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

25 performed by reverse transcription of a total RNA deprived from

human kidney (Ori gene) with oligo 4T as the primer, using

SUPERSCRIPT Preamplification System (Gibco-BRL: LIFE
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DNA fragment was ligated into pCR-Blunt (Invitrogen), a vector
for cloning, according to standard method of the kit. The
Escherichia coli HB10l was transformed according to usual method
and then selection of the transformants was performed on the
10 LB agar medium containing 50 pug/mL of kanamycin. After plasmid
DNA was extracted and purified £from the one of the transformants,
amplifying of the DNA fragment coding for 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
IIT, andthenpurifiedwithWizardPurificationSystem (Promega).
This purified DNA fragment was inserted at into the corresponding
restri¢tion sites of pcDNA3.1 (-) Myc/His - B (Invitrogen), a
20 wvector for expressing of fusion protein. The Escherichia coli
HB101l was transformed according to usual method and then
selection of the transformant was performed on the LB agar medium
containing 100 pg/mL of ampicillin. After plasmid DNA was
extracted and purified from this transformant, the base sequence
25 of the DNA fragment inserted at the multi-cloning sites of the
vector pcDNA3.1 (-) Myc/His - B was analyzed. This clone had

a single base substitution (ATC which codes for the
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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 SGLT?2
KL29, the plasmid coding human SGLT2, was transfected into

COS-7 cells (RIKEN CELL BANK RCB0539) by electroporation.
Electroporation was performed with GENE PULSER II (Bio-Rad
Laboratories) under the condition: 0.290 kV, 975 uF, 2 x 106

20 cells of COS-7 cell and 20 ug of KL29 in 500 puL of OPTI-MEM I

medium (Gibco-BRL; LIFE TECHNOLOGIES) in the 0.4 cm type 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 uL of this
25 cell suspensionwas added. After overnight culture at 37 °C under

5 % COz, 125 pL of DMEM medium which is containing 10 % of fetal

bovine serum (Sanko Jyunyaku), 100 units/mL sodium penicillin
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G (Gibgoo-BRL: LIFE TECHNOLOGIES), 100 ug/mL streptomycin sulfate
(Gibco-BRL: LIFE TECHNOLOGIES) was added to each well. These
cells were cultured until the next day and then they were used
for themeasurement of the inhibitoryactivityagainst theuptake

of methyl-o-D-glucopyranoside.

3) Measurement of the inhibitory activity against the uptake
of methyl-a-D-glucopyranoside

After a test compounds was dissolved indimethyl sulfoxide
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-piperazinyl]ethane
sulfonic acid and 5mM tris(hydroxymethyl)aminomethane), each
diluent was used as test sample for measurement of the inhibitory
activity. After removal of the medium of the COS-7 cells
expressing transiently human SGLT2, 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
magnesium chloride, 10 mM 2-[4-(2-hydroxyethyl)-1-
piperazinyl]ethane 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
at 37 °C for 10 minutes. The buffer for measurement was prepared
by adding of 7 pL of methyl-a-D~-(U-14C)glucopyranoside(Amersham

Pharmacia Biotech) to 525 pL of the prepared test sample. For

k[
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5 of sodium chloride, was prepared similarly. After the
pretreatment buffer was removed, 75 pL of the each buffer for
measurement was added to each well, the cells were incubated
at 37°Cfor 2hours. After thebuffer formeasurement was removed,
200 ulL 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-a-D-gluco-
pyranoside, 10 mM 2-[4-(2~-hydroxyethyl)-1-piperazinyl]ethane
sulfonic acid and 5 mM tris(hydroxymethyl)aminomethane)was
added toeachwell and immediately removed. After twoadditional
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 pL of
MicroScint-40 (Packard) was addedtoeachwell, theradioactivity
was measured with microplate scintillation counter TopCount
20 (Packard). The difference in uptake 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 (ICsg) were calculated from the

concentration-inhibition curve by least square method. The

25 results are shown in the following Table 3.

[Table 3]
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Ass

t Example 2

ay for oral absorbability

1) Preparation of the samples for measurement of the drug

b 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
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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.
10
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
15 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
20 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
26 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.
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Measurement of drud 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 pL of the mobile phase and 30 uL aliquot 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
15 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
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of nitrogen. The residue was dissolved in 200 puL of the mobile
phaseand 10 uL aliquot of the solutionwasinjectedinto LC-MS/MS.
The drug concentration in plasma was measured by LC-MS/MS method
10 under the condition as follows. To 50 pLL of the blank plasma
an adeguate 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
25 mode

Ion spray voltage: 5000 V

Heater gas temperature: 450 °C
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Flow rate of turbo ion spray gas: 7000 mL/min
Nebulizer gas: 11 BIT
5 Curtain gas: 11 BIT

Collision gas: 4 BIT

Each area 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 ang then the bioavailability

(%) 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/(AreaunderthePlasmaConcentration-TimeCurve
by Intravenous Injection to the Tail Vein) x 100

20

25
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Test Example 3
Assay for the facilitatory effect on urinary glucose excretion
5 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. Apart of this suspension was
diluted with 0.5 % sodium carboxymethylcellulose solution and
15 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

20 after this oral administration, 400 g/L glucose solution was



10 10 =wwwSxxxaBxY:! 10!yl10%&' ()-y

109& ()-!109%& ()-SHL10%& ()-!dY9! 109& () - SY10%&' () -xxyyyz3zdExY:!

10! 2109%&' ()-010%& ()-.-10%& ()--10%& ()-198 109%&' ()-#f#10%&' ()-3zjzzz{{{{"{X

nmbCl 10! 109%& ()- 10 10 10Y:t10%& ()-f8l10%& ()-6"10%& ()-F

4109 ()-"{8{|n|||}z[9nmbC 10!!SM 3#10%&' ()- | 3#10%J& () -

Xl 3#109%&' ()-! @10%=& ()- ! @10%& ()- O@10%0& ()- }~<RA~\:,C

10%363 ~Y. $109966&" () - Y. $10988& ()- yOY.$10% " & ()-

Yl 98109 ()-z!'fYI %10% & ()-zl 3#10%& ()-"<C

10973 | Nomallgyragningist#redgat ) thegfoRRof) 5 IMiLo®: (2 97894, . () Tha OMBAG
administration was performed with gastric tube for rat and 2.5
mL syringe. The head count in one group was 3. Collection of
urine was performed in metabolic cage after the glucose

5 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 the urinary glucose concentration was measured. 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.

156
[Table 5]
Amount of Urinary Glucose
Dose ;
Test compound (mg/kg) Excretion
(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
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{41098 () - 0- 10%B'te)- 4 WOYE ()¢ Mafdl0UR h)ce ) cddé GLd. TAUE', (26 UbGKLO

t9 109 ()-10%& ()- 10 10 10F:10% ()-f8 10%& ()-3s63"10%& ()->aBbCl10
-109%&' () gl®@&h{nhald¥e4dh gra PR were@a 4S8R 6y A HAIEH tRe (uddrsGbi)

9" &' 10%&' ()-19% 109& ()-y#f#109%& ()- !109%&k () -

10%&' () - KR0%VRInGgY mE) Cbadb&tdd 6 aiRifiq p£f2¥16%% fgddilam carboxymethyl-

109K ()-.!'109%& ()-!S+109%& ()-,)10% ()-\ bC110 vy 109 ()- 109%& ()-2109%&' () -
10 10 cellulose solution to the test compound was orally administered

5 at the dose of 10 mL/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 glucopyranosyloxypyrazolederivatives representedby

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 are 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 dlabetes, dlabetic complications, obesity

or the like, which are also suitable as oral formulations.

2b [ SEQUENCE LISTING FREE TEXT]
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Sequence Number 5. Peptide fuseg to the carboxyl terminal

alanine residue of human SGLT2
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the general formula:
R? T
Y
Q rl\j'

R

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:

PO 00
HOY “'OH

OH

10 (whereinPrepresentsahydrogenatomor agroup formingaprodrug),
while the other represents a lower alkyl group or a halo(lower
alkyl)group;R2representsarwﬂrogenatom,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 or
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:
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10Z. j 4dE /1 10zs#s#10%& (L- TO%& ()- 100& ()-f

109%&' () - & 109%& () - &9! 109&°'7) - 4] r 4dE: / 1

(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:

R2 T!
Q' /EN
R
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 Q1 and T1 represents a group represented by the general
formula:

P'o 00
HOY Yy "OH

OH

15 (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
alkoxycarbonyl group or a lower alkoxy-substituted (lower

alkoxycarbonyl) group), while the other represents a lower alkyl
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| pOy#10% HEORP- 97| §habahkeyer @ Hrvdbprarauwp | £ # ERFSets a hydrogen

atom, a lower alkyl group, a lower alkoxy group, a lower alkylthio

group, a halo(lower alkyl) group or a halogen atom; and with

the proviso that P does not represent a hydrogen atom when Rl
5 represents a hydrogen atom or a lower alkyl group, or a

pharmaceutically acceptable salt thereof.

4. A glucopyranosyloxypyrazole derivative as claimed in

claim 3 wherein Tl represents a group represented by the general

10 formula:

P'O 0.0
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
alkoxycarbonyl) group):; and Q1 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:

R21 T2
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one of Q and T represents a group represented by the general
formula:
0.0
P20
HO" “OH
OH

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
claim 5 wherein T2 represents a group represented by the general

15 formula:

|

P20 00
HOY “/OH

OH
(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
20 or a lower alkoxy-substituted (lower alkoxycarbonyl) group):;

and 02 represents a lower alkyl group, or a pharmaceutically

acceptable salt thereof.
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aim 5, represented by the general formula:

R21 T3

5 wherein R11 represents a hydrogen atom or a lower alkyl group;
3 3
one of Q and T represents a group represented by the general

formula:

|

P30 00
HOY “'OH

OH

(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

claim 7 wherein T3 represents a group represented by the general

formula:

|

Pi0 00
HOY "OH

OH

(wherein P3 represents a lower acyl group or a lower
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9. A glucopyranosyloxypyrazole derivative as claimed in
5 claim 5, represented by the general formula:
R2 2 T4
/ \
Q* N,N

ém

12
wherein R represents a hydrogen atom or a straight-chained
or branched alkyl group having 1 to 3 carbon atoms; one of Q4

4
and T represents a group represented by the general formula:

10
I

P20 00
HOY “/OH

OH

(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),
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
3 carbon atoms or a straight-chained or branched alkylthio group
20 having 1 to 3 carbon atoms, or a pharmaceutically acceptable

salt thereof.
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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):;
and Q4 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:

R22 T5
Q® .

15
wherein R12 represents a hydrogen atom or a straight-chained

or branched alkyl group having 1 to 3 carbon atoms; one of Q5

and T5 represents a group represented by the general formula:

P30 00
HOY “/OH

OH
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alkoxy group having 1 to 3 carbon atoms or a straight-chained
or branched alkylthio group having 1 to 3 carbon atoms, or a

pharmaceutically acceptable salt thereof.

10 12. A glucopyranosyloxypyrazole derivative as claimed in

claim 11 wherein T5 represents a group represented by the general

formula:

P30 o0
HO™ “OH

OH

(wherein P3 represents a lower acyl group or a lower
5
15 alkoxycarbonyl group); and Q represents a straight-chained or
branched alkyl group having 1 to 3 carbon atoms, or a

pharmaceutically acceptable salt thereof.

13. A glucopyranosyloxypyrazole derivative as claimed in
20 claim 12, which is selected from the group consisting of
4-[ (4-1isopropoxyphenyl)methyl]-1-isopropyl-3-(6-0O-methoxy-
carbonyl-f-D-glucopyranosyloxy)-5-methylpyrazole,
3-(6-0-ethoxycarbonyl-fB-D-glucopyranosyloxy)-4-[(4-iso-

propoxyphenyl)methyl]-1l-isopropyl-5-methylpyrazole,
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phenyl)methyl]-1-isopropyl-5-methylpyrazole,
4-[ (4-ethylphenyl)methyl]-3-(6-0-isopropoxycarbonyl-f-D-

10 glucopyranosyloxy)-1l-isopropyl-5-methylpyrazole,
4-[(4-ethylphenyl)methyl]-3-(6-0O-isobutoxycarbonyl-3-D-
glucopyranosyloxy)-1-isopropyl-5-methylpyrazole,
4-[(4-ethoxyphenyl)methyl]-1l-isopropyl-3-(6-0O-methoxy-
carbonyl-f-D-glucopyranosyloxy)-5-methylpyrazole,

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

4-[ (4-ethoxyphenyl)methyl]-3-(6-0-isobutoxycarbonyl-f3-D-

20 glucopyranosyloxy)-1l-isopropyl-5-methylpyrazole,
l-isopropyl-3-(6-0O-methoxycarbonyl-f3-D-glucopyranosyloxy) -
4-[ (4-methoxyphenyl)methyl]-5-methylpyrazole,
3-(6-0-ethoxycarbonyl-f-D-glucopyranosyloxy)-1l-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-gluco-pyranosyloxy)-1-iso-
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propyl-4-[ (4-methoxyphenyl)methyl]-5-methylpyrazole,
1-isopropyl-3-(6-0-methoxycarbonyl-f-D-glucopyranosyloxy) -
5-methyl-4-[(4-methylthiophenyl)methyl]pyrazole,
3-(6-0-ethoxycarbonyl-f3-D-glucopyranosyloxy)-1l-isopropyl-5-

5 methyl-4-[(4-methylthiophenyl)methyl]pyrazole,
3-(6-0-isopropoxycarbonyl-f-D-glucopyranosyloxy)-1l-iso-
propyl-5-methyl-4-[(4-methylthiophenyl)methyl ]lpyrazole and
3-(6-0-isobutoxycarbonyl-f-D-glucopyranosyloxy)-1-iso-
propyl-5-methyl-4-[(4-methylthiophenyl)methyl]pyrazole.

10
1l4. A glucopyranosyloxypyrazole derivative as claimed in
claim 13, which is selected from the group consisting of
4-[(4-isopropoxyphenyl)methyl]-1-isopropyl-3-(6-0O-methoxy-
carbonyl-f-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-pB-D-glucopyranosyloxy)-4-[(4-iso-

20 propoxyphenyl)methyl]-1-isopropyl-5-methylpyrazole.

15. 3-(6-0-Ethoxycarbonyl-f-D-glucopyranosyloxy)-4-[(4-

isopropoxyphenyl)methyl]-1l-isopropyl-5-methylpyrazole.

25 1l6. A pharmaceutical composition comprising as an active
ingredient a glucopyranosyloxypyrazole derivative as claimed

in claim 1-15 or a pharmaceutically acceptable salt thereof.
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17. Apharmaceutical compositionasclaimedinclaiml6 wherein

the composition is a human SGLT2 inhibitor.

5 18. A pharmaceutical composition as claimed in claim 16 or
17 wherein the composition is an agent for the prevention or

treatment of a disease associated with hyperglycemia.

19. Apharmaceutical compositionasclaimedinclaiml8wherein
10 the disease associated 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 compositionasclaimedinclaiml9wherein

the disease associated with hyperglycemia is diabetes.
20 21. Apharmaceutical compositionasclaimedinclaiml9wherein
the disease associated with hyperglycemia is diabetic

complications.

22. Apharmaceutical compositionasclaimedinclaiml9wherein

256 the disease associated with hyperglycemia is obesity.

23. A pharmaceutical composition as claimed in claim 16-22
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wherein the composition is an oral formulation.

24, A method for the prevention or treatment of a disease
associated with hyperglycemia, which comprises administering
5 an effective amount of a glucopyranosyloxypyrazole derivative
as claimed in claim 1-15 or a pharmaceutically acceptable salt

thereof.

25. A use of aglucopyranosyloxypyrazolederivative as claimed
10 in claim 1-15 or a pharmaceutically acceptable salt thereof for

the manufacture of a pharmaceutical composition for the

prevention or treatment of a disease associated with

hyperglycemia.

15 26, A pharmaceutical combination which comprises (A) a
glucopyranosyloxypyrazole derivative claimed in claim 1-15 or
a pharmaceutically acceptable salt thereof, and (B) at least
one member selected from the group consisting of an insulin
sensitivity enhancer, a glucose absorption inhibitor, a

20 Dbiguanide, aninsulinsecretionenhancer, aninsulinpreparation,
a glucagon receptor antagonist, an insulin receptor kinase
stimulant, a tripeptidyl peptidase IT 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

inhibitox, D-chiroinsitol, a glycogen synthase kinase-3
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prevention or treatment of a disease associated with
hyperglycemia.
10 28. A pharmaceutical combination claimed in claim 27 wherein

the active ingredient other than a glucopyranosyloxypyrazole
derivativeclaimedinclaiml-15orapharmaceuticallyacceptable
salt thereof is at least one member selected from the group
consisting of an insulin sensitivity enhancer, a glucose

15 absorptioninhibitor, abiguanide, aninsulin secretionenhancer,
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 glycogen phosphorylase

20 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-1l, a
glucagon-like peptide-1 analogue, a glucagon-like peptide-1l

25 agonist, amylin, an amylin analogue, an amylin agonist and an
appetite suppressant, and the disease associated with

hyperglycemia is diabetes.
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29. A pharmaceutical combination claimed in claim 28 wherein
the active ingredient other than a glucopyranosyloxypyrazole
derivativeclaimedinclaiml-15orapharmaceuticallyacceptable
5 salt thereof 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
10 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,
ahepatic gluconeogenesis inhibitor, D-chiroinsitol, aglycogen
15 synthase kinase-3 inhibitor, glucagon-like peptide-1l, a
glucagon-like peptide-1 analogue, a glucagon-like peptide-1

agonist, amylin, an amylin analogue and an amylin agonist.

30. A pharmaceutical combination claimed in claim 29 wherein
20 the active ingredient other than a glucopyranosyloxypyrazole
derivativeclaimedinclaiml-15o0orapharmaceuticallyacceptable
salt thereof 1s at least one member selected from the group
consisting of an insulin sensitivity enhancer, a glucose
absorptioninhibitor, abiguanide, aninsulinsecretionenhancer

25 and an insulin preparation.

31. A pharmaceutical combination claimed in claim 27 wherein
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15 agonist, amylin, anamylin analogue, anamylinagonist, analdose

reductase inhibitor, an advanced glycation endproducts
formation inhibitor, a protein kinase C inhibitor, a
y-aminobutyric acid antagonist, a sodium channel antagonist,
atranscript factorNF-kBinhibitor, alipidperoxidase inhibitor,
20 an N-acetylated-o-linked-acid-dipeptidase inhibitor,
insulin-like growth factor-I, platelet-derived growth factor,
a platelet derived growth factor analogue, epidermal growth
factor, nerve growth factor, a carnitine derivative, uridine,
5-hydroxy-1-methylhidantoin, EGB-761, bimoclomol, sulodexide,
25 Y-128, an angiotensin-converting enzyme inhibitor, a neutral

endopeptidase inhibitor, an angiotensin II receptor antagonist,

an endothelin-converting enzyme inhibitor, an endothelin
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derivativeéc edinclaiml-150r apharmaceuticallyacceptable

salt thereof is at least one member selected from the group
consisting of an aldose reductase inhibitor, an angiotensin-
converting enzyme inhibitor, a neutral endopeptidase inhibitor

10 and an angiotensin II receptor antagonist.

33. A pharmaceutical combination claimed in claim 27 wherein
the active ingredient other than a glucopyranosyloxypyrazole
derivativeclaimedinclaiml-15orapharmaceuticallyacceptable
156 salt thereof is at least one member selected from the group
consisting of an insulin sensitivity enhancer, a glucose
absorptioninhibitor, abiguanide, aninsulin secretionenhancer,
an insulin preparation, a glucagon receptor antagonist, an
insulin receptor kinase stimulant, a tripeptidyl peptidase II
20 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,
ahepatic gluconeogenesis inhibitor, D-chiroinsitol, aglycogen
26 synthase 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, a
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35. A pharmaceutical combination claimed in claim 34 wherein

the appetite suppressant is an drug selected from the group
consisting of a monoamine reuptake inhibitor, a serotonin
reuptake inhibitor, aserotoninreleasingstimulant, a serotonin

15 agonist, a noradrenaline reuptake inhibitor, a noradrenaline
releasing stimulant, an oj-adrenoceptor agonist, a
B2-adrenoceptor agonist, a dopamine agonist, a cannabinoid
receptor antagonist, ay-aminobutyric acid receptor antagonist,
a Hiz-histamine antagonist, L-histidine, leptin, a leptin

20 analogue, a leptin receptor agonist, a melanocortin receptor
agonigt, oa-melanocyte stimulating hormone, cocaine-and
amphetamine-regulated transcript, mahogany protein, an
enterostatin agonist, calcitonin, calcitonin-gene-related
peptide, bombesin, a cholecystokinin agonist, corticotropin-

25 releaginghormone, a corticotropin-releasing hormone analogue,
a corticotropin-releasing hormone agonist, urocortin,

somatostatin, a somatostatin analogue, a somatostatin receptor
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synthase kinase-3 inhibitor, glucagon-like peptide-1, a
glucagon-like peptide-1 analogue, a glucagon-like peptide-1

25 agonist, amylin, anamylin analogue, anamylinagonist, analdose

reductase inhibitor, an advanced glycation endproducts

formation inhibitor, a protein kinase C inhibitor, a
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y-aminobutyric acid receptor antagonist, a sodium channel
antagonist, a transcript factor NF-xB inhibitor, a lipid
peroxiflase inhibitor, an N-acetylated-ca-linked-acid-
dipeptidase inhibitor, insulin-like growth factor-I,
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-
glutarylcoenzyme Areductase inhibitor, afibricacidderivative,
a P3-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 squalene 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
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 sympathetic blocking agent, a centrally acting
antihypertensive agent, an oajz-adrenoceptor agonist, an
antiplatelets agent, a uric acid synthesis inhibitor, a

uricosuric agent and a urinary alkalinizer.
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37. A use of (A) a glucopyranosyloxypyrazole derivative
claimed in claim 1-15 or a pharmaceutically acceptable salt
thereof, and (B) at least one member selected from the group
consisting of an insulin sensitivity enhancer, a glucose
absorptioninhibitor, abiguanide, aninsulin secretionenhancer,
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 glycogen phosphorylase
inhibitor, a glucose-6-phosphatase inhibitor, a fructose-
bisphosphatase inhibitor, a pyruvate dehydrogenase inhibitor,
ahepatic gluconeogenesis inhibitor, D-chiroinsitol, a glycogen
synthase kinase-3 inhibitor, glucagon-like peptide-1, a
glucagon-like peptide-1 analogue, a glucagon-like peptide-1
agonist, amylin, anamylin analogue, an amylin agonist, an aldose
reductase inhibitor, an advanced glycation endproducts
formation inhibitor, a protein kinase C inhibitor, a
y-aminobutyric acid receptor antagonist, a sodium channel
antagonist, a transcript factor NF-kB inhibitor, a lipid
peroxidase inhibitor, an N-acetylated-ca-linked-acid-
dipeptidase inhibitor, insulin-like growth factor-I,
platelat-derived growth factor, a platelet-derived growth
factor analogue, epidermal growth factor, nerve growth factor,
a carnitine derivative, uridine, 5-hydroxy-1-methylhidantoin,
EGB-761, bimoclomol, sulodexide, ¥-128, a hydroxymethyl-

glutaryl coenzyme A reductase inhibitor, a fibric acid
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derivative, a P3-adrenoceptor agonist, an acyl-coenzyme A
cholesterol acyltransferase inhibitor, probcol, a thyroid
hormone receptor agonist, a cholesterol absorption inhibitor,
a lipase inhibitor, a microsomal triglyceride transfer protein
inhibitor, a lipoxygenase inhibitor, a carnitine palmitoyl-
transferase inhibitor, a squalene synthase inhibitor, a
low-deénsity 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 endopeptidase inhibitor, an
angiotensin II 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 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 associated with hyperglycemia.



