; e3e, A, >4J6RT+ DESCRI PTI ON GLUCOPYRANOSYLOXYPYRAZOLE DERI VATI VES,

MEDI Cl NAL CQWVPCSI, TI ONS CONTAI NI NG THE SAME 5 AND | NTERMVEDI mﬂmmmﬂm\m‘“
. PRODUCTI ON THEREOF Techni cal Field The priesent invention r
gl ucopyr anosyl oxy pyrazol e derivatives or pharmaceutically accgpisabl e salts
10 thereof, which are useful as nedi canents, pharmaceutical conpositions
conprising the sane and i nternedi ates thereof. Background Art Diabetes is
one of lifestyle-related diseases with the 15 background imwmm
eating habit and | ack of exercise. BESCRIPAION and exerci ﬁWMﬂmu "are
performed in patients wth diabetes. Furthernore, when its sufdygh ent
control and continuous performance are difficult) drug treatnent
si mul t aneously perfor 20 |nsuI|n
Sensi tivi Ly ennancer s SO RAARORHEL EEoasdiy %&ﬁ@%& Fowever
bi guani des and sul f AL ST QRETEPn aF PN %&N&ﬁ% % such as
| actic atidosis and p6§F§§§ﬁP§ATF§SS§CFﬁ@eP ODPRTEONa JEESECES| ng i nsul in
sensitivity enhancers, adverse effects such as edema 25 occasionally are
observed, and it is al so concerned for advanci ng obesity. Therefore, in
order to solpgenhhesa paehlgens, it has been desired to devel op anti di abetic
agents having a new nechani sm In recent years, devel opnent of new type
anti di abeti c agentrsehpzebean phnogheisnngklakieshtpr gnotepyiranakylekycose
excretion and | ower blood glucose | evel by preventing excess gl ucose
reabsor pti opyatazohe Kedhiewtliveées. o pharmaeeettcallyVakcept@ble salts

10 thereof, which are useful as medicaments, pharmaceutical

compositions comprising the same and intermediates thereof.

Background Art
Diabetes is one of lifestyle-related diseases with the
15 background of change of eating habit and lack of exercise.
Hence, diet and exercise therapies are performed in patients
with diabetes. Furthermore, when its sufficient control and
continuous performance are difficult, drug treatment is
simultaneously performed. Now, biguanides, sulfonylureas and
20 insulin sensitivity enhancers have been employed as
antidiabetic agents. However, biguanides and sulfonylureas
show occasionally adverse effects such as lactic acidosis and
hypoglysemia, respectively. In a case of using insulin

sensitivity enhancers, adverse effects such as edema

]
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occasionally are observed, and it is also concerned for
advancing obesity. Therefore, in order to solve these problems,
it has been desired to develop antidiabetic agents having a new

mechanism.



5 pp. 1510-1515 (1987)). In addition, it is reported that SGT2 (Na+/glucose
cotransporter 2) ,is present in the Sl se%nent of the kidney's proxinal
. tubul e and participates nmainly in reabsorption of glucose filtrated through
glomerular ( J . din . Invest., Vol.93, pp.397-404 (1994)). Accordingly,
inhibiting 10 a human SA.T2 activity prevents reabsorption of excess
gl ucose at the kidney, subsequently pronotes excreting excess glucose
t hough the urine) and normalizes bl ood glucose | evel. Therefore, fast
devel opnent of aniRdraEentcYagentsdevpleRmRateCh BGFeﬁVPPnﬁPﬁP@éﬁPeééﬁlV|ty
in human SG.T2 and have a new 15 nechani sm has been desired. Al so, since
such agent s2g€dkst Bashdeenc PEOOERSEL NGy c¥E3CYl RESTE tehSTdRaTHe Jducaseand
consequently the glucose accunulation in the body is decreased, they are
al so expect B#CEEtARPeaRdpaYRFt PHECOrIHITRSS AR STF BATEVER IS EFessS0 As
conpounds having pyrazole noiety, it a.s descrlbed t hat  WAY-123783
i ncr eased aﬁl&ﬁﬁﬁﬁtrﬁﬁbéﬁépé%éﬂ ﬁ?d@ﬁ%élﬂﬁeﬁofﬁal e Ingidver Voilt-d49.
effects in human _a not descri bed_ at
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i ngredient a
at the kidney, subsequently promotes excreting excess glucose

though the urine, and normalizes blood glucose level.
Therefore, fast development of antidiabetic agents, which have
a potent inhibitory activity in human SGLT2 and have a new

15 mechanism, has been desired. Also, since such agents promote
the excretion of excess glucose though the urine and
consequently the glucose accumulation in the body is decreased,
they are also expected to have a preventing or alleviating
effect on obesity.

20 As compounds having pyrazole moiety, it is described that
WAY-123783 increased an amount of excreted glucose in normal
mice. However, its effects in human are not described at all

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

25 Disclosure of the Invention
The present invention relates to a glucopyranosyloxy-

pyrazole derivative represented by the general formula:



- gl ucopyr anosyl oxypyrazol e derivative represented by the general fornula R2

~~T ClJ i~ R 15 wherein R1L represents a hydrogen atomor a | ower al kyl
. group; one of QL and T1 represents a group represented by the fornula: HO O
0 HO ~~~ ~~ ""OH OH while the other represents a | ower al kyl group or a halo

( I owner 4 al kyl) group; and R2 represents a hydrogen atom a |ower alkyl
group, a lower al koxy group, a |ower alkylthio group, a halo ( | ower alKkyl
) group or a hal ogen atom a pharmaceutically acceptable salt thereof. 5
Furt hernore, The presemt— ionTiel ates to a gl ucopyranosyl oxypyrazol e
derivative represented by formula: R2 ~~ T2 ~~N(v Il I ) NIIi
R wherein Rl represents a hy ﬁoueQNathSor a lower al kyl group; 10 one of
@ and T2 represents a 2,3,4,6-té{ra-0-acetyl-(3-D gl ucopyranosyl oxy group,
while the other represents a | ow®' al kyl group or a hal o(l ower alkyl)
group; and R2 represents a hydrogen atom, a |ower alkyl group , a | ower

al koxy group , a |lower alkylthio group , a halo ( lower alkyl ) group or a
hal ogen at onf45edHp B SEPTeskateof NEABCISN LERIMAA By Le¥EFe2 4By LvIE PR

represented by th eneralp fornmula: Rz, ~ ~ 0
P ox¥e ofng ancs %‘1 represents a group represented by the formula:

5 while the other represents a lower alkyl group or a halo(lower
alkyl) group; and R® represents a hydrogen atom, a lower alkyl
group, a lower alkoxy group, a lower alkylthio group, a
halo(lower alkyl) group or a halogen atom, or a pharmaceutically
acceptable salt thereof.

10 Also, the present invention relates to a pharmaceutical
composition, which comprise as an active ingredient a
glucopyranosyloxypyrazole derivative represented by the

general formula:

RZ T1

. 1
15 wherein R™ represents a hydrogen atom or a lower alkyl group;

1 1
one of Q" and T represents a group represented by the formula:

while the other represents a lower alkyl group or a halo(lower



(Va) RsyNH N H wherein R2I represents a | ower al kyl group, a |ower al koxy
group, a lower alkylthio group , a halo ( lower alkyl ) group or a hal ogen
. 20 atom and R3 ~ represents a |lower alky] group, or a salt thereof . Best
Mode for Carrying Qut the Invention 5 The present inventors have studi ed
earnestly to find conmpounds having an inhibitory activity in human SG.T2.
As a result, it was found that glucopyranosyl oxypyrazol e derivatives
represented by the above general forrmula (1) 5 exhibit an excellent

I nhi bitory aé:f.}hyi)t ?étzjalrﬁﬁcugﬁﬁ ﬁ%ﬁr@%em@t %ggﬁggrgi%l?vﬁtowera?Pgwéglreg)ggl the

basi s of the prese ention. Is1s, res I nventi on to a

gl uco pyrag%ﬁyal\ll?&l\ywrf@@éﬁ L MALd Mg E eﬁﬁ%ﬁ"alﬁ%&iﬁﬁ&%@ 3P formula

R ~ ~ Ti (1) R wherein RI represents a hydrogen atom or” a | ower

al kyl group;npN& ﬁw@aﬁﬁﬁ}ﬂ'gf&iﬁ 65 QM 81 8q&h 4Pt SHF eSS Ath 11y
formula: HO O OHO~~~~ ~~~ OH™OH 15 while the other represents a | ower "al kyl

group or a hal@edtdwiersal KyfneHsp; and R2 represents a hydrogen atom a
| ower al kyl group, a |ower al koxy group, a lower alkylthio group, a halo (

lower alkyl ) groufihérndOgemaalibsait a Bt Wd ldy @eeept abl e
salt thereof, a pharmaceutical conposition
glucopyranosyloxypyrazole derivative represented by the

general formula:

B (ViD)

wherein R1 represents a hydrogen atom or a lower alkyl group;
10 one of 02 and T2 represents a 2,3,4,6-tetra-0O-acetyl--D-

glucopyranosyloxy group, while the other represents a lower

alkyl group or a halo(lower alkyl) group; and R2 represents a

hydrogen atom, a lower alkyl group, a lower alkoxy group, a lower

alkylthio group, a halo(lower alkyl) group or a halogen atom,
15 or a salt thereof, and to a benzylpyrazole derivative

represented by the general formula:

. 2’
wherein R represents a lower alkyl group, a lower alkoxy group,

a lower alkylthio group, a halo(lower alkyl) group or a halogen

20 atom; and R3' represents a lower alkyl group, or a salt thereof.

Best Mode for Carrying Out the Invention



20 conprising the same and an internedi ate thereof. In the conmpounds
represented by the above general formula (I ) ( the term"Ilower alkyl
. group"” means a straight-chai ned or 6 br@anched al kyl group having 1 to 6
carbon atons such as a nethyl group, an ethyl group, a propyl group, an
i sopropyl group, a butyl group , an isobutyl group , a sec-butyl group ( a
tert-butyl group , a pentyl group , an isopentyl group , a neopentyl group
, b atert-pentyl group, a hexyl group or the like; the term"|ower al koxy
group” neans a st rehemredern theihwen toes dhastke o8 koddedreaméastingtd find
carbon atons such as a nethoxy group, an ethoxy group, a propoxy group, an
i sopropoxy graoupoumddttaingesupnhibitosyueokyvitryuin humsgc SGUIExY 3sarip, a
tert-butoxy group, 10 a pentyl oxy group, an isopentyloxy group, a
neopent yl oxyregwlip( it twas -Hewnd| gt ggbupopyramexyloxypyrazpler the |ike;
and the term "l ower al kylthio group” neans a straight-chained or branched
al kyl t hi o gréepivavives Ireprésentddnovt bng sheve agerermt MPxmiba ghbup, an
ethylthio group, a propylthio group, an 15 isopropylthio group) a butylthio
group, aR | soHuiBlt e grerblent strhRiterni acEHiouly I thumam 3Gl Thias
group, a pentylthio group, an isopentylthio group, a neopentylthio group, a
tert-pentyl tREREEPREP PeEORexiIEFRRY g OUPLRY thR B3sdks .Ogh%hQ RFE SRt ogen
aton nmeans a fluorine atom a chlorine atom a brom ne 20 atom or an
i odi ne at omiBFPt+@% term "hal o ( lower alkyl ) group” neans the above

| ower al kyl group supstjtuted by different or. sanme 1 to 3 hal ogen atons as
defi ned above. In S s%ﬁa‘stﬁ%e%’fe%&?t LI oyEh e @ @ r&E YR thai ned

or branched alkyl greup having, 1 to 3 carbon_ atonms are. 25 preferable : and
2 hydrogen AEMnoRrERRTATors A EINE BTt e S At ek ar e
nor e prqbera &;ﬁuig,the substituent R2, a straight-chained or branched

al kyl group having 1 to 4 7 carbon atons, a straight-chained or branched
al koxy group having 1 t,0 2 rbon atonms ( or a straight-chained or branched
al kylthi o group havin 3 carbon atons are preferable; and an et hyl
group, an ethoxy group, an isopyopoxy (gnoup or a 5 methylthio group are
nmore preferable. I'n the subs@itognts é& and T1, it is preferable that
either of themis a straight chaijped or branched al kyl group having 1 to 3
carbon atons , and it is nore preferable that either of themis a nethyl

group. For exanple, the conmpounds represented by the above 10 15
wherein R™ represents a hydrogen atom or a lower alkyl group;

one of Ql and Tl represents a group represented by the formula:

o 0. O—
HOY “10OH

OH
15 while the other represents a lower alkyl group or a halo(lower

alkyl) group; and R2 represents a hydrogen atom, a lower alkyl
group, a lower alkoxy group, a lower alkylthio group, a
halo(lower alkyl) group or a halogen atom, or a pharmaceutically
acceptable salt thereof, a pharmaceutical composition
20 comprising the same and an intermediate thereof.
In the compounds represented by the above general formula

(I), the term "lower alkyl group” means a straight-chained or



20 general fornmula (1) of the present invention can be prepared according
to the follow ng.procedure: Process 1 Process 2 z / \ RR / \ R3COCH2COOR RZ
./ \VANER2NH2 RO (I 11 ) cooR~RIR3ONH( I | ) Oor ita (1V)
oonobydrate (y) Process 3 R2 / \ TZ Process 4 R2 / \ T 1) Acetobrono-
Hydrolysis a-D-glucore g2 ~ ~-N Q- /NN N 2)Optionally Rt | R~ RS- X (vt)
(vlil> wherein X and Y represent a | eaving group such as a hal ogen atom a
mesyl oxy group or a tosyloxy group; R3 represents a |ower al kyl group or a
hal o ( | owebraprrped)aivlgrouRihaebnagdetiost gambonyatems gualy asre aefhyl
group; R5 represents a |ower al kyl group; one of @ and T2 represents a
2,3, 4, 6-t et BEOBPacany,LBl IHPWR opf rRFRIZYA GEPUR 0 @R IRPPIODYHe JFONSr, 2
represents a | ower al kyl group or a halo ( lower alkyl ) group ; and Rl, Rz
, QL and T1PHAVE 9FRURad® heebihgs 959 Udef A HRaF dBGId IPPBRes tert-QuAyl
conpound represented by the above general formula ( IV ) can be prepared by
condensi ng §¥BERzyR RRRTYAtITPMR-efPRedEAPCATE} 9FRURDGY @egPeaytall BEPREla (
1) vvit‘_h a ketoacetate_ represented by the above general fornul a_S.I [1) in
the pres®ncd BPTH " PEREYS MR a8 RGEN 1Sepdr PELRS 1pbeasthamiard ¢ LBWesxi de
in an inert solvent. As ,the inert solvent used_in the reaction,

1, 2di met hox§etRENSTER + BRFAF A SFEALIRENCHRABEAIT BFARATEE, 2 K% 8808BI vent
thereof and _the like,c be.illustrated. The reaction tenperature is

Usual 1y froRFPGB Lefbat SAFRE™ 6 HPEF GRCROAE it e TEHP | K8 FEBERYO
time is usually froml hour to 1 day. .varying based on a used starting

mat eri al , ngSéﬁ’t' §n8r?%§’é¥i%£n)°lf%‘rrp¥er} ajtstﬂa/ezfo cé’éré)uf'Aapg’PifﬁVoﬁEOuP'
derivative pt b qve or mul.a can _be

pr epar ed byggo%géﬁg%ﬁgyagﬁé‘%bﬁé;dyﬁce%ﬁlg%% e%rsqb"lff ‘t %tgﬁgﬁgu)ﬁ‘é’r’f r &F°F8r mul a

(1V) 'thafyax@ﬁ&@yg&onxdrﬁhgspagggmxsigagx%d ﬁ%&gﬁ%ﬂéﬁp&ou As the

inert solvent”  used in fhe reaction, uen tetra oronrm a

m xed sol vept +5PeL 80h+§08x} NErduike £/ xPa ohdy! g%&ﬁgt@-t@qiﬁ@éﬂa&ﬁantﬁg
I e foreflu

tenperature is usually fromToomtenperatur X tenperature, and the

reaction tigers "uswak! ¥1ki0ehiohgebup® heda¥ & ¥8r¥igHtbaggdned arused
starting material , solvent and reaction tenperature. The obtained

pyrazol one deancakidvelkeptrsengeshpihdvithq@hove genervdn fOidhe auddW agan be
al so used 25 in process 3 after converting into a salt thereof in usual
way. Procesme3hflhlie gasepofapystdnal o dardutat iav @ropgntedenigeduby bhe
15 isopropylthio group, a butylthio group, 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 or the like. The term
"halogen atom” means a fluorine atom, a chlorine atom, a bromine
20 atom or an iodine atom; and the term "halo(lower alkyl) group”
means the above lower alkyl group substituted by different or
same 1 to 3 halogen atoms as defined above.
In the substituent Rl, a hydrogen atom or a straight-
chained or branched alkyl group having 1 to 3 carbon atoms are
25 preferable; and a hydrogen atom, an ethyl group, a propyl group

or an isopropyl group are more preferable. In the substituent

2 : .
R, a straight-chained or branched alkyl group having 1 to 4



9 above general formula (V) wherein R3 is a |ower alkyl group, a

- correspondi ng conpound represented by the above general fornmula (VII) can
_ be prepared by subjecting a correspondi ng pyrazol one derivative represented
by the above general formula 5 (V) to glycosidation using
acet obrono- ~x- D-gl ucose in the presence of a base such as silver carbonate
in an inert solvent , and subjecting the resulting conpound to N-al kyl ati on
usi ng an al kyl ati ng agent represented by the above general fornula (VI) in
t he presenceagboa Biomssuehsizapghtashainedr bonhranchednalkexy 8Foupl vent
as occasi on demands. As the solvent used in the glycosidation reaction,
t et r ohydr of hexdngnd tee3 |daEdraAteas| | PEse raiailgmirechaingd oF bagpehgdur e
is usually fromroomtenperature to reflux tenperature, and the reaction
tinme i s usudlkylithde grevprhaving dafo Y Aanbed pasms ave pupfaralle: and 15
material, solvent and reaction tenperature. As the solvent used in the
N-al kyl at i oRTr 848Fo ST OHPet BRI ELRPEY RXRYPrefRy LFEPHARPHE, IEEMPoRYdROf ur an,
a m xed solvent thereof and the |like can be illustrated. The reaction,
t enper at Ur eMedhydFaioy 9rpBm 260 MergRaefiaiad lico r En| the tempErbiusrts 4hd t he
20 reaction time;is usually from1 hour to 1 day, varying based on a uséd
starting ma®d & ; 48| $&npPrehEreRAet FBATt 8APREAL Df ethED) ifnacaiEadEht -
pyrazol one deri.vatives represented_by the abave general formula ( V
Pherein o FHAhEd G raiec PR YER B S A0 FebpontirhBOR Gt 2ha
represented by .the above geneyal orpula (VL) can be prepared b
subj ecti ng &l%céfr ggﬁsnafﬁgeﬁ9$g§o€§ﬁ% %llé%?/%t?%/egrfeérbrléss@hg‘ggg‘%} lgﬁg)égbove
general formila (¥,!@,8hysasi daL a0nH3lda8el A0LANRLR- ByOkHEOREOL the
10 presence of a baSe Such™as potassitm carbonate™in an PRert so vent, and
subj ect i fg result.i 0 u td d Kk i agent
represe%@edtg%&efﬁg Egﬁgléeg?aggfggﬁgéﬁﬁl %%‘t%‘g?@?g‘n?& %’%@ga%gge
such as pot LRI R C bR €ohl o nignerbcegliy@nt as occasi on demands. As

the sol vent used in the gl ycosidation reaction, acetonitril e,
tetrohydrofuran and the EF¥§§%ah be i at ecroddms peactiQn tenperature

is usually frqgmyogm t enp®oak.aper‘trd t enpay, r e R*a e r®action
time i s usual Py m\'}. hour (kid) 10 1 , a88Af § on a ysgdystarting
material, sol vené I?nd reacti on tenper ata B, As tsBarsol vent LI’se”i n the
N-al kyl ation rea It on, acetonitrile, N, N-( met hyPefedydetai de,
tetrohydrofuran, a m xed sol vent thereof ar%d the like can be illustrated.
The reaction t ture is usually fromrqamtenperature_to 15 refl ux

t enper at ur e, a%#?‘%ﬁ%ireactionR " usuaﬁfﬁfg% 1 a@ day, varying
based on a used’XP@EREANg materi al= sopent TFe&cti on tENpegature. The
obt ai ned conpeunds—+epresenked by thesagbovegernerar for nul &' MN) can be
al so used in prowessay after converting 20 into a salt theregf Rl n usual
way. Process 4 A @?mi)é‘ﬂﬁd (1) of ttvélpresent invention can E@ prepared by
subj ecting a conpound represented by the above general formula ( VIl ) to

al kal i ne hydrol ysis_. the sol vent .used in 25 the reaction, nethanol,
et hanol , tet%%&noﬁﬂ’@z? IRREESETE HileEY 109 TP SHEPeR? 2HRIL 9P BtRB can
be illustrated, afd as the base used, sodi um hydroxi de, sodi um et hoxi de and

the like  PImEEH BEY (FTOWS PRl SHREY 820PPoT t EFRES 3RS & LOYRTAMY L r om
6 hour o 15 VRO A BALBhIE IS A Shck PFRYP il f PR SRR GU LA SR EReL 1 on
| OTPer A e om e e IC QERANACRC AR ESEHL L D IS, AR SRR By 2

| ) , conpounds wherein subst’ IS a lower
2 2
Q" and T  represents a 2,3,4,6-tetra-0O-acetyl-f-D-gluco-

pyranosyloxy group, while the other represents a lower alkyl

2, Q1 and T1 have

group or a halo(lower alkyl) group; and Rl, R
20 the same meanings as defined above.

Process 1



can be prepared according to the follow ng procedure: RZ/ ~ T~ Process 5
Rz / ~T RSx (vI >~1 ~N~~1 NNS5 (la) H(Ib) Rwherein QI, R2, R5,
. T1 and X have the same neanings as defindd 10 above . Process 5 A conpound
represented by the above general fornmula ( Ib ) of the present invention
can be prepared by subjecting a conpound represented by the above general
formula (la) of the 15 present invention to N-al kylation using an
N-al kyl ati ng agent represented by the above general formula ( VI ) in the
presence of a bas@ SeBhoWRAFARESS et ehbohhe abnve genegmadaf ponat @, ( I¥nd
occasionally a catalytic amount of sodiumiodide in an inert solvent. As
the inert sclarehe pseparedihie qawiensgmd R, ReRoY Hi et iNa t brenfinkesented
di met hoxyet hane, di nmethyl sul foxide, tetrahydrofuran , ethanol ( a m xed
sol vent t hetavtha@boviecgeneratfrrpelig (15t watb® keheacefatpieRmasedtecur e
is usually fromroomtenperature to reflux_tenperature, and the reaction
time is usud¥ yher ghove senerad £ermuday (ITR) yingthaseeesence k@ bage | 17
starting material, solvent and reaction tenperature. The conpounds
represenPed BIFH BE ERBFBMgayeF bl fr MAtRSTiNM teFFy PRAG*I4Pt 3P tHRASGT twhi ch
are used in the aforenentioned grodugti on Brocess are useful conpounds as

i nt er nedi at &9 onphandier eprEiefPeyeny vR&IahBvERGeRERSFIPBr nbikA-( | )

Formi a (VI iRt Ene nd et aBt o St 6 5y PN SR8 Sendh al
forml (! gl A B i 08 TR SRS I g o e
P eyt T £ 8hBPauBDd bl IR I £56H lnfbeiliihnfl L0GeAlund PO

is a nethyl "group. € conpound represented t he "above "general” T 0ornul a
I e L e S
1 day, varying based on a used starting material, solvent and
reaction temperature.
Process 2
A pyrazolone derivative represented by the above general
15 formula (V) can be prepared by condensing a compound represented
by the above general formula (IV) with hydrazine or hydrazine
monohydrate in an inert solvent. As the inert solvent used in
the reaction, toluene, tetrahydrofuran, chloroform, a mixed
solvent thereof and the like can be illustrated. The reaction
20 temperature is usually from room temperature to reflux
temperature, and the reaction time is usually from 1 hour to
1 day, varying based on a used starting material, solvent and
reaction temperature. The obtained pyrazolone derivative
represented by the above general formula (V) can be also used
25 in process 3 after converting into a salt thereof in usual way.
Process 3

(1) In case of pyrazolone derivatives represented by the



RZ~~OH- RRI NNHR2 ~ ~ OH R3~NH wherein R2 and R3 have the sane
meani ngs as -defined above. The conpounds represented by the above general
_formula (V) and salts thereof which are &sed in the aforenentioned
producti on process 13 are useful conpounds as internediates of conpounds
represented by the above general fornmula ( | ) of the present invention. In
t he conpounds represented by the above general fornmula ( V) as well as the
conpounds represented by the above general foryula 5 (1) of the present
invention, iabove peseeadblfermhas {(W¢ wheseinuRNtikA ilowerssaldiwjhigrokgi.ned
or branched al kyl group having 1 to 3 carbon atons , and it is nore
pref erabl e haoridesponddniat FomPoRRd §epresemEedybyupheTROYEMIcCHEFSL
represented by the above general formula 10 ( | ) of the present invention
obt ai ned by fiormudisod IFro @t iben PFePeEsse PYc SHLHE Ctddida e FOFAE SPIRALREd by
conventional separation nmeans such as fractional recrystallization,
purificati oPywsized.ofier ani vt ApeFenke sl tachPY She abpvsngenggal formula
gl ucopyr anosyl oxypyrazol e derivatives represented 15 by the above general
formula §1) (6f) ttee W@@#ﬂ&ﬁm@nﬂ%%@ﬂ%@b@@ﬁ@erq eB Qﬂaﬂﬁoﬁﬁew t
pharmaceutical ly acceptable salts in the usual way. npl es of such salts
i ncl ude aci PLEFENGEAL SPRECVFUN AT Y e L ERFEORELR Ja% aﬁyﬁ?%ﬁl%"@“&cl d,
hydr obrom ¢ aci d, hydroi odic acid, sulfuric aca nltékc aci.d, ulEhos hori ¢
20 acid and atesiPUBCtAREEhRIdRSdh 188 EAMRPERD FyardkytRdd OBULHL RS 0y ni ¢
acid, acetic acid, nethane ulfonic ac b esulfonlc o
p-tol uenesul%%%gdagﬁp Pt Ot T AL eafij’bé’l fﬂ e 0®Begal t Srmytay (vI)

aC|d succinic acrd,

tartaric acl %Fggm'%%ge;ga abgé%(éls%c%c 033@4&&&859 BLone 2R

mal efi c aC|d' IC aC| oni ¢ aC| utam ¢ "ac

aspart! Goacl & Athd N 1ddthis AR Rl ! tﬂﬁ' @HEQQB!LQeQ%SGéeEUEH #fea SOdi um

salt, a potassiums e conpounds represented by the

above genertai'h; mﬁl(od I.)Eﬁgtltcﬁxe RISy d IO RN d &néda sideeidant BRi

sol vates w arnaceu I cal |y accept abl e 'sol vents such as ethanol and

water. The W}d&é@pr esentedchyohhecaBeyataenesal ubapmubasdoml +ooh the
pr esent |nvent|on have an excellent inhibitory activity in human SG.T2 and

are extrenmelgemiafddus RYeds ot dnlfe fiteMaN! i@ ahd eald@rin afind aket es,
di abetic conplications, obesity and the like. For exanple, in the follow ng

assay for i RfEddIBf ¥reh echoon fuummaagEd@raitg tidsgd biheacosgpd widsrtoing he
10 present invention exerted a potent inhibitory activity in human
15 material, solvent and reaction temperature. As the solvent
used in the N-alkylation reaction, acetonitrile, N,N-
dimethylformamide, tetrohydrofuran, a mixed solvent thereof
and the like can be illustrated. The reaction temperature is
usually from room temperature to reflux temperature, and the
20 reaction time is usually from 1 hour to 1 day, varying based
on a used starting material, solvent and reaction temperature.
(2) In case of pyrazolone derivatives represented by the

abovegeneralformula(V)whereinR3iseahalo(loweralkyl)group,

a corresponding compound represented by the above general

(]
[&)]

formula (VII) can be prepared by subjecting a corresponding
pyrazolone derivative represented by the above general formula

(V) to glycosidation using acetobromo- & -D-glucose in the



SA.T2. On the other hand, since WAY-123783 has an extrenmely weak inhibitory
activity in-human SGT2 ( it can not be expected to exert an enough effect
- as a human SGLT2 inhibitor. Wien the phatdraceutical conpositions of the
present 15 invention are enployed in the practical treatnent, various
dosage forns are used depending on their uses . As exanples of the dosage
forms , powders ( granules , fine granules , dry sirups , tablets,
capsul es, injections, solutions, ointnments, suppositories, poultices and
the |i ke arprebeoser afed, balsecsugd asepotakbjunr cpabenatealinyandimarst er ed.
These pharnmaceuti cal conpositions can be prepared by adm xing wth or by
di | uti ng andodivessl.vamg sap jgetiogr the aesditageneonpaindddi Nr-adkylohias
exci pients, disintegrators, binders, lubricants, diluents, buffers,

i sotoni ci ti esingsaanpléypeitdsg pgesterPRyeagRALY, PEnERS| aPevs, ggnspatsi ng
agents ) stabilizing agents, dissolving aids and the |ike, and fornulating
t he nixturefpﬁm&ééogﬂggcénwﬁbﬁ pPreseBfveRfi 8nhpse $8chnAfePOtPREAURNe
pharmaceuti cal conpositions of the Eresent invention are enployed in the
practical tFaaPRBALe, Phéndéd8sgé SPL¥eRSnBSURECREHPRSERANBAABY the EHMve
general formula g I ) aor 5 a pharnaceutically accegtable salt thereof as
the active BR&VEHRteNtels 18phPEpPLEFaFYd8ELPReHCAERLRT NBCBROPAETALR, sex,

APy ox; ot ek G ERPLRER CEHE P abER 'S H B LA BeCL LI OB Fer 4 BERCRAERT
human in the case %f %ral agni Estr%tiog and %0 a oni t el ithin the
range of frGATBSOE EE o300 mIoher tHag 2Bl *aat LoRBRARCIROL 8 ES6LU51
parenteral %QE&Q&ﬁEh@%ﬁogndaQHe reaction time is usually from 1 hour to
10 1 day, varying based on a used starting material, solvent and
reaction temperature. As the solvent used in the N-alkylation
reaction, acetonitrile, N,N-dimethylformamide, tetrohydro-
furan, a mixed solvent thereof and the like can be illustrated.
The reaction temperature is usually from room temperature to
15 reflux temperature, and the reaction time is usually from 1 hour
to 1 day, varying based on a used starting material, solvent
and reaction temperature.
The obtained compounds represented by the above general
formula (VII) can be also used in process 4 after converting
20 into a salt thereof in usual way.
Process 4
A compound (I) of the present invention can be prepared
by subjecting a compound represented by the above general
formula (VII) to alkaline hydrolysis. As the solvent used in
25 the reaction, methanol, ethanol, tetrahydrofuran, water, a
mixed solvent thereof and the like can be illustrated, and as

the base used, sodium hydroxide, sodium ethoxide and the like



the daily dose can be divided into one to several doses per day and
adm ni stered suitably. 15 Exanples The present invention is further
~illustrated in nore detail by way of thellollowi ng Reference Exanples )
Exanpl es and Test Exanpl es. However, the present invention is not limted
thereto. 20 Exanple 1 To a solution of 4-isopropoxybenzylal cohol (0.34g) in
25 tetrahydrofuran (6nL) were added triethylamne (0.28nl) and
met hanesul fonyl chloride ( 0.16nL ) , and the mixture was stirred at room
t enper at ur e dady b8oiklngtsatethe The Haagigdmsemperaturesigueera bly firom
renoved by filtration. The obtai ned solution of 4-isopropoxybenzyl
net hanesul f ®fat toi roertreatpaiatiunen andsthederpebien duseehsi wsuallyddicom
hydride ( 60%, 81ng ) and nethyl acetoacetate (0.20nL) in.
1, 2- di net hoXdfeRBBRECE |t hounisy YHEY bngnbrsedonasistd Fragtanggmtegialni ght .
The reaction m xture was poured into a saturated aqueous sodi um hydrogen
carbonat e sAUVERTE Y FGRETITUITEMRPTASHAR e was extracted with di et hyl
ether . The organic | ayer was washed with brine and dried over_anhydrous
magnesi ufn sul f at e OfThBe SAMRAHNdFaEePERBSRECHRIFheRRBMEBACERESOFMILa and
t he residue was dissolved in toluene ( 5nL ) . Anhydrous hydrazine ( O .
19l ) was dddedCPBPPHBASHRATH! thgPRHel HisituRe 15ad LOWar adk¥l \mup

overnight . The sol vent r enoved under _.re d pressure, and the residue
was purifief3dy %IWW%&?%@&W% g %gﬁgf’éfl“(gellifé’lﬁ?dur&
di chl or onet hane/ /--: hanol1 2rbOédg st 0,0i ,
1, 2- di hydr o- 4- [ ( £1§ , I( fiet H:‘yl - niet Iu - 3H pyrazol - 3-one
(95mg). 1H NWR ( 500 b ppm 1, WwH, d, J=6.0Hz), 1.99 (3H,
S), 3.45 (2H, s), 4. 407780 (1H n), 6.65-6.80 fH m, 6.95-7.10 (2H m
20 Exanple 2 (1b)
1. 2- Di hydr o- 5- net hyl -4-(Ifa()4- propyl phenyl ) net hyl'] - 3H ~yrazol 3-one The title
conmpound was prepared in a simlar manner to 25 that described in Exanple 1
using 4-pro lntal g®hais i Rdt Ty Are r Y, I » NVR
e W%»ge%%lzr% QpF,)mﬁ hal® 1 88t 224 0hhatrd RR" QRREYREDZVL g8 £O MY ntid

10 above.

Process 5

A compound represented by the above general formula (Ib)
of the present invention can be prepared by subjecting a
compound represented by the above general formula (Ia) of the

15 present invention to N-alkylation using an N-alkylating agent
represented by the above general formula (VI) in the presence
of a base such as potassium carbonate or cesium carbonate, and
occasionally a catalytic amount of sodium iodide in an inert
solvent. As the inert solvent used in the reaction, N,N-

20 dimethylformamide, dimethoxyethane, dimethyl sulfoxide,
tetrahydrofuran, ethanol, a mixed solvent thereof and the like
can be illustrated. The reaction temperature is usually from
room temperature to reflux temperature, and the reaction time

is usually from 10 minutes to 1 day, varying based on a used



70 75-0. 95 ( 3H m , 1. 451 . 65 ( 2H, m , 1. 99 ( 3H, ¢ ) , 2.

0-2 . 55 (2H, m, 3.32 (2H s), 6.95-7.10 (4H, m Example 3 5

, 2-Di hydro-4- [(4-isobutyl phenyl)nethyl]125-methyl-3H The title conpound
S prepared in a simlar manner to that described in Exanple 1 using

-i sobutyl benzyl al cohol instead of 4-isopropoxybenzyl alcohol. 10 1H NWR
500M+Hz, DVSO-d6) 8 ppm 0.83 (6H, d, J=6.6Hz), 1.70-1.85 (1H, nm), 1.99

(3H, s), 2.30-2.45 (2H, m) 3.50 (2H, s), 6.90-7.10 (4H, n) Exanple 4 15

1. 2- Di hydr o- BtAsttiyig materigdor seylpyleertylandetrkpbti8h Temperatereonpound was

prepared in a simlar manner to that described in Exanple 1 using

4- propoxybenzyl al ddioicompotndd pépresenpedpux then apoval general2fothia VR (

500M#z , DMSO-d6 ) 8 ppm 0.95 (3H, -t, J=7.4Hz), 1.60-1.75 (2H, m), 1.98

(3H, s), 3. 46‘(112)I—Iar§ip)5a@t§ thergof wigi¢h xye iysed @n the- 6forgdeiteped) |
. 95-7 . 10 ( 2H, m 25 Exanple 5

§ [ (4- Et hoxyp}{é}%%ﬁam;ﬂqmsz-@mw@ﬁ@f@lrr@pmypuaﬂsmyraz@ermeasatrﬁ% eftle
onpound vvas prepared in a simlar nmanner to that described in Exanple 1

usi ng 4- ePho@aRReARdsaresrssentsticay die 4boygpaepexgbehymuba ddhobf ke NVR

(500MHz, DMSO-d6) O ppm
present invention. In the compounds represented by the above

general formula (VII) as well as the compounds represented by
the above general formula (I) of the present invention, it is
preferable that either of the substituents Q2 and T2 is a
10 straight-chained 'or branched alkyl group having 1 to 3 carbon
atoms, and it is more preferable that either of them is a methyl
group.
In the compound represented by the above general fo_rmula
(V) as starting materials, there are the following three

15 tautomers, varying based on the change of rzaction conditions:

/\ o

/N

eSS,y

wherein R* and R’ have the same meanings as defined above. The
compounds represented by the above general formula (V) and salts

thereof which are used in the aforementioned production process



51. 20-1. 35 (34 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 Exanple 6 10
. 3H-E7yrazol -3-one The title conpound wad3prepared in a sinmlar nmanner to
t hat described in Exanple 1 using 4-trifluoronethyl benzyl al cohol instead
of 4-isopropoxybenzyl al cohol. 1H NVR (500MHz, DVBO-d6) b ppm 15 2.02 (3H,
s) , 3.64 (2H, s) , 7.30-7.45 (2H, m , 7.55-7.70 (2H, m Exanple 7 20
pyrazol -3-one The title conmpound was prepared in a simlar manner to that
descri bed iaré&usgiud ¢tompongdd-ascintpumglibaneslofacompoundsstepresénted
4-i sopropoxybenzyl al cohol. 1H NVR (500MHz, DMBO-d6) b ppm 25 1.24 (9H,
s), 2.01 (3y e adose genkeral) form(ly (I35 ¢2H henpregeni- Ingeént2ep.mIn 19
Exanpl e 8 4-[(4-Butoxyphenyl]nmethxl]-1 2-di hydro-5-nethyl - 3H pyrazol 3- one
The title cohporenpPawndpmepresenitedabyi the abarmsenerals fommulaes¥dided in
Example 1 us 4- but oxybenzyl al cohol instead of 4-isopropoxybenzyl
al cohol . NM%E(SSGOM—EONM}E@%G)EPB?WW@ by '(IBEP-Iath)VGJ §¢n4H2)1 fqrfs@lq 50
(2Hn)155175(2Hn) 1. 98 (3H s ) , 3. 46 ( . 80-3
. 95 ), o6 th?OPBeseTS'S inveptign mjt G-@leﬁfl@fi‘m aEx’é’h%l e 9
1, 2- D hydro 5- nethyl {4-met hyl t hi oyhenyl ) et hyl 3Hpgrazo|-3-one 15 The
title conpo%%§5§b§uﬁﬁ ré@ @nsiraighltachadnfdr orobranched alkyl group

having 1 to 3 carbon atoms, and it is more preferable that the
substituent R’ is a methyl group.
The compounds represented by the above general formula
10 (I) of the present invention obtained by the above production
processes can be isolated and purified by conventional
separation means such as fractional recrystallization,
purification using chromatography and solvent extraction.
The glucopyranosyloxypyrazole derivatives represented
15 Dby the above general formula (I) of the present invention can
be converted into their pharmaceutically acceptable salts in
the usual way. Examples of such salts include acid addition
salts withmineral acids such as hydrochloric acid, hydrobromic
acid, hydroiodic acid, sulfuric acid, nitric acid, phosphoric
20 acid and the like, acid addition salts with organic acids such
as formic acid, acetic acid, methanesulfonic acid,
benzenesulfonic acid, p-toluenesulfonic acid, propionic acid,
citric acid, succinic acid, tartaric acid, fumaric acid,

butyric acid, oxalic acid, malonic acid, maleic acid, lactic

o
(@]

acid, malic acid, carbonic acid, glutamic acid, aspartic acid
and the like, and salts with inorganic bases such as a sodium

salt, a potassium salt and the like.



that described in Exanple 1 using 4-(nethylthio)benzyl alcohol instead of
4-i sopropoxybenzyl al cohol. 1H NVR (500MHz, DVBSO-d6) O ppm 1.99 (3H, s),
. 2.42 (3H, s), 3.50 (2H, s), 7.05-7.20 (44, m 20 Exanple 10 5-Ethyl-1
2-di hvdr o- 4-f (4- net hyl t hi ophenyl ] net hyl ] - 3Hpyr azol - 3-one The titl e conpound
was prepared in a simlar manner to 25 that described in Exanple 1 using 4-
( nmethylthio ) benzyl al cohol instead of 4-isopropoxybenzyl al cohol and
usi ng et hyl 3oxopent anoate instead of nethyl acetoacetate. 20 1H NWR
(500MHz, DMVBO- d6) Tiee ppemipdund? Xereseniied by theHpbpve geneggl(forpulg J=7
. 6Hz ) , 2. 42 ( 3H s ), 3. 51 (2H, s), 7.05-7.20 (4H, m 5 Exanple 11
1, 2- Di hydr o¢ 1) [ theoprepon phiamgen tkamyincledeethelr Afnim solvatesewibh a
suspensi on of sodi um hydride (60% 40nmg) in 1, 2di net hoxyet hane (1nli) were
added net hyphareaegutiaaély @CrEAtableosalyerps 5B9Pb@129¥a§ﬁﬂcﬂﬂdd%a'(% 179)
and a catal ytic anmount of sodiumiodide, and the m xture was stirred_ at
80°i overnight . The ¢eBERPURGS WeRLATLWRRI fIUMEE PROYea9sRETRAt EArEdLRoUS
sodi um hydrogen carbonate solution, and the m xture was extracted with
di et hyl thég) vhetBegRALECP Ry dRVARE1IGASABYE WRR hehFehéeRRd1RBIBE FREY over
anhydr ous magnesi um sul fate. The_sol vent was renpved under reduced

DB e S e o red
o Sy O, P b RTe el Al o i
ool or o HffeF G pafgn 1560 VG LA S RLGAR R
b 2 hydr s AL (4100 Sd A SO R B S5 DLy SV Lea o (Re 120
2.70-2. 80 (élﬁas%t ﬁv@u&%&( gRersda aﬁPg%’éZt %%ﬂlﬁt%agéggg%ﬁa% hufdn 1he

title conpotind was prepared in a simfar manner to bed I n
Exanpl e 11 dgipg.4-64 P Hdr Hif,| $8nce WAY-123783 has an extremely

weak inhibitory activity in human SGLT2, it can not be expected
to exert an enough effect as a human SGLTZ inhibitor.

When the pharmaceutical compositions of the present

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

20 are orally or parenterally administered.

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

25 antiseptics, moistening agents, emulsifiers, dispersing
agents, stabilizing agents, dissolving aids and the like, and

formulating the mixture in accordance with the conventional



5 instead of 4-isopropyl benzyl chloride. 1H NVR (500MHz, DMSO d6) ~ ppm
1.13 (3H, t,.  J=7.6Hz), 2.00 (3H, s), 2.45-2.60 (2H, m, 3.49 (2H, s),
. 7.00-7.15 (4H, m 10 Exanple 13 The titl & conpound was prepared in a
simlar manner to that described in Exanple 11 using 4-nethyl benzyl brom de
15 instead of 4-isopropyl benzyl chloride. 1H NVR (500MHz, DMSO-d6) O ppm
1.98 (3H, s), 2.23 (3H, s), 3.48 (2H, s), 6.95-7.10 (4H n) Reference
Exanple 1 20 4-Benzw - 1. 2-di hvdro-5-trifl uoromnet hyl - 3H pyrazol - 3-one ' The
title conpoytthneas, prepared in a simlar manner to that described in
Exanpl e 11 using ethyl trifluoro acetoacetate instead of nethyl

acet oacetate and ugighg thenphlarivaceiutd cals iceap oefi t4-onsopifoehrasent
chloride. 25 1H NVR (500MHz, DMSO-d6) O ppm 3.73 (2H, s), 7.05-7.35 (5H,

m, 12.50- 13nkkdtlidn Bie) empl&tadapie the plactithé toapomadtwasherdysaged i n
a simlar manner to 5 that described in Exanple 11 using 4-net hoxybenzyl
broni de i nstemd cbmbpouaaprepyébentgd thithre dboveHghiVBRral500kizla (VSO6 )
S ppm 1.99 (3H, s), 3.47 (2H, s), 3.69 (3H, s), 6.75-6.85 (2H, m,
7.00-7.16 (2H,pmdrmérelt-ikhlly (RidedirablE) salt thereof as the active
ingredient is appropriately decided depending on the age, sex,
body weight and degree of symptoms and treatment of each patient,
which is approximately within the range of from 0.1 to 1,000mg
per day per adult human in the case of oral administration and
10 approximately within the range of from 0.0l to 300mg per day
per adult human in the case of parenteral administration, and

the daily dose can be divided into one to several doses per day

and administered suitably.

15 Examples
The present invention is further illustrated in more
detail by way of the following Reference Examples, Examples and
Test Examples. However, the present invention is not limited
thereto.
20

Example 1

To a solution of 4-isopropoxybenzylalcohol (0.34g) in
25 tetrahydrofuran (6é6mL) were added triethylamine (0.28mL) and
methanesulfonyl chloride (0.16mL), and the mixture was stirred

at room temperature for 30 minutes. The resulting insoluble



Ref erence Exanple 2 The title conpound was prepared a.n a sim/lar manner to
that described in Exanple 11 using benzyl brom de instead of 15
. 4-isopr, opyl benzyl chloride. 1H NWR ( 508vHz ( DVMSO-d6 ) 8 ppm 2.00 (3H,
s), 3.54 (2H, s), 7.05-7.30 (5H, s) Exanple 15 20
4-f (4-1sopropoxyphenyl ) met hyl ] -5-nmethyl -3-(2.3.4.6-tetra-0O
acetyl - B- D- ql ucopyr anosyl oxy) - 1H pyrazol e To a suspensi on of
1, 2-di hydro-4-[ (4-isopropoxy phenyl)nethyl]-5-nmethyl -3H pyrazol - 3-one
(46ng), acemabesislavap EEnewee by JddirazaandA Feg cfiained spdaitipn of

tetrahydrofuran 25 (3nL) was added silver carbonate (66ng), and the m xture
was stirred4udgepropagyhgnzid meghangsudbenaler kpghetrIRFAreA8EABNWAS Xt Ur e
was purified by columm chromat ography on 23 am nopropyl silica gel
(el uent: tepfdBddEdfaisasPensdorhef sRATYM é’éﬁdiréﬁlebfﬁgﬁe Bg ) And ﬁ‘ieﬁhh’&yer
chromat ography on silica gel (_devel oping solvent : ethyl acetate/hexane =
2/1 ) aff or 868t92aEeXaiteohPopBRy pnthyt ) drd Hig thoxyathane 3. Y0ng) 4 and &bea-D 5
acetyl - a- D- gl ucopyr anosyl oxy) - 1H- p\B/r ole (42ng). 1H NVR ( 500MHz CDC13 )
0 ppm 15 25mix3gregMas,prirrgd ayH! O%Z,ovzmlg(@a, The yeggtdgp mdgtuze (5
(3H s), 2. 10 3H, . s 3 ..45-3 . 65 (_2H 3 . .80-3.. 90 ( 1H,
m , 4.13 (YAS BBPrggz%%t,%gz.sz(i‘ﬁE a,teg. X S A %%41‘5&1’61}'%“492)“?“?86
4.40-4.55 (1H, m,, 5.155:5..35 (3H, .« 5.50-5.60 (1H .70-6.80%}2 ., m,
6 057 0 ( seLhon: i dngreatiys The wntits BRelattriheef sfth alashill )

ether. The organic layer was washed with brine and dried over

anhydrous magnesium sulfate. The solvent was removed under

10 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

under reduced pressure, and the residue was purified by column

chromatography on silica gel (eluent: dichloromethane/

15 methanol = 10/1) to give 1,2-dihydro-4-[(4-isopropoxy-

phenyl)methyl]-5-methyl-3H-pyrazol-3-one (95mg).

'H-NMR (500MHz, DMSO-d;) O ppm:

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)

20

The title compound was prepared in a similar manner to
25 that described in Example 1 using 4-propylbenzyl alcohol
instead of 4-isopropoxybenzyl alcohol.

'H-NMR (500MHz, DMSO-d;) O ppm:



The title conpound was prepared in a simlar manner to that described in
Exanpl e 15 using .1, 2-di hydr o- 5- net hyl -
. [ (4-propyl phenyl ) et hyl ] - 3H pyrazol - 3-onkE/ i nstead of 1,2
di hydr o- 4-[ (4-i sopropoxyphenyl ) net hyl ] - 5- net hyl - 3H pyrazol 20 3-one .
1H NVR (500MHz, CDC13) b ppm 0.91 (3H, t, J=7.3Hz)) 1.50-1.65 (2H, m,
1.86 (3H s), 2.01 (3H, s), 2.03 (3H, s), 2.05 (3H, s), 2.10 (3H, s),
2.45-2.55 (2H, m, 3.55 (1H d, J=15.8Hz), 3.63 (1H, d, J=15.8Hz), 25 3.
80- 3. 90 ( OH75mP . @54(3EBIQ)1H %ﬁrljﬁﬁ(gﬂ 1m) . 4Hz99 (3, 8)302(49H2 &4,
J=3.9) 12.4Hz), 5.15-5.35 (3H, m, 5.50-5.60 (1H, m, 7.00 7.20 (4H, m
24 Exanpl e 12Hac@0yl3a3®-dﬂﬁuc§ﬁyrén8§yﬁo%9)iiﬁhp?ﬁazole 5 The title
conmpound was prepared in a simlar manner to that described in Exanple 15
using 1, 2-di hydro-4-[(4 isobutyl phenyl) net hyl ] -5-net hyl - 3H pyrazol - 3-one
instead of 1, 2-di hydro-4-[(4-isopropoxyphenyl)nethyl]-5-nethyl-3H
pyrazol - 3- ofgampde]1 3- NVR (500MHz, CDC13) 8 ppm 0.87 (6H, d, J=6.6Hz),
1.70-1.85 (1H, n) 1. 87 (3H s), s), 2. 2.06 (3H, s),
2.10 (3H sk 4Hydag -4 - H mgupyL-3463 (1H, d,
J=15. 8Hz), 3. 80-3 : 90 ( 1H n) : 4. 14 ( 1H dd J= 2 : 3 12, 4Hz ) , 4.
31 ( 1H, ddP¥¥§z944§GQDf2 4Hz), 5.15-5.35 (3H, m, 5.50-5.60 (1H m, 6.95

The title compound was prepared in a similar manner to

that described in Example 1 using 4-isobutylbenzyl alcohol
instead of 4-isopropoxybenzyl alcohol.

10 'H-NMR (500MHz, DMSO-d¢) O ppm:
0.83 (6H, 4, 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)

Example 4

15 -Di -5- ~4- - ~3H-
pyrazol-3-one

The title compound was prepared in a similar manner to

that described in Example 1 using 4-propoxybenzyl alcohol
instead of 4-isopropoxybenzyl alcohol.

20 TH-NMR (500MHz, DMSO-d¢) O ppm:
0.95 (3H, t, J=7.4Hz), 1.60-1.75 (2H, m), 1.98 (3H, s), 3.46
(2H, s), 3.75-3.90 (2H, m), 6.70-6.85 (2H, m), 6.95-7.10 (2H,

m)

25 Example 5

4- - - - -5- -3H- -



7.10 (4H, m Exanple 18 20 acetyl-~3-D gl ucopyranosyl oxy) - 1H pyrazol e The
title conpound was prepared in a simlar manner to that described in
. Exanpl e 15 using 1, 2-di hydro-5-nethyl -4 18
[ (4- propoxyphenyl ) net hyl ]-3H pyrazol - 3-one instead of 1,2
di hydr o-4-((4-isopropoxyphenyl) nmet hyl ] - 5- net hyl - 3H pyrazol 25 3-one. 1H NWMR
(500MHz, CDC13) b ppm 1.01 (3H, t, J=7.4Hz), 1.70-1.85 (2H, m, 1.89 (3H,
s), 2.01 (3H, s), 2.03 (3H, s), 2.06 (3H, s), 2.10 (3H) s), 3.53 (1H, d,
J=15 . 7Hz ) , 3 Thegtdtim campoung wagHpripargd. i80a simbbax¥ nihnew to 4 .
14 ( 1H, dd, J=2 . 3, 12 . 4Hz ) , 4 . 31 ( 1H dd, J=4 . 0, 12 . 4Hz ) ,
5. 15-5 . 3Ihat Fesqplbeds in Fxagplesd (usiig M-eth®xyr@ngyl 8ldol2d, n) , 6
. 95-7 . 10 ( 2H, 5 Exanpl e 19 acetyl - a- D gl ucopyranosyl oxy) - 1H pyrazol e
10 The titl dnsdepsumd vad sepae@oxybienzy Isiatidodolvanner to that described in
Exanpl e 15 ysing 4-[(4-ethoxyphenyl)
met hyl ] - 1, 2- Hi-W8r 6 59ONHzhy PMSP-gy ) agolpp8-:one i nst ead of
1, 2-di hydro-4-][ (4-i sopropoxyphenyl ) net hyl ] - 5- et hyl - 3H pyrazol - 3-one. 15
1H NVR (@OOIQ‘HZZ,O’M)HB@’B}/H 11-.%% (3H) st),. 3=260H2H, 1) 8B (BH4 05 (2H1
(3H, s), 2.03 (3H)_s), 2.06 (3H, s), 2.10 %gH, s), 3.53 (1H, d, J=15.8Hz),
3.59 (1H, dM)y=F578%h) 853 (ggl.3mdg 614> -)-103.(38. (M) q, J=7. OHz), 4.13 (1H)
dd, J=2.3, 12.4Hz)) 4.31 (1H, dd, J=4.0, 12.4), 20 5.15-5.30 (3H, m,
5.50-5.60 (1H, m), 6.70-6.80 (2H, m,

Example 6

10 - -3-

The title compound was prepared in a similar manner to
that described in Example 1 using 4-trifluoromethylbenzyl
alcohol instead of 4-isopropoxybenzyl alcohol.

'H-NMR (500MHz, DMSO-d) O ppm:
15 2.02 (3H, s), 3.64 (2H, s), 7.30-7.45 (2H, m), 7.55-7.70 (2H,

m)

Example 7
4-[(4-tert-Butylphenvlimethvll-1.2-dihvdro-5-methvl-3H-

20 pyrazol-3-one

The title compound was prepared in a similar manner to
that described in Example 1 using 4-tert-butylbenzyl alcohol
instead of 4-isopropoxybenzyl alcohol.

'H-NMR (500MHz, DMSO-d¢) O ppm:
25 1.24 (9H, s), 2.01 (3H, s), 3.49 (2H, s), 7.00-7.15 (2H, m),

7.15-7.30 (2H, m)



6.95-7.10 (2H, m Exanmple 20
5-Methyl -3-(2, 3,4,6-tetra-O acetyl -a- D gl ucopyranosyl oxy) 25
. 4-[(4-trifluoromethyl phenyl)nethyl]-1H pArazole The title conpound was
prepared in a simlar manner to that described in Exanple 15 using
1, 2-di hydro-5-nethyl -4 26
[ (4-trifluoronethyl phenyl)nethyl]-3H pyrazol - 3-one i nstead of
1, 2-di hydro-4-[ (4-i sopropoxyphenyl ) net hyl ] - 5- met hyl - 3Hpyr azol - 3-one. 1H NWR
(500MHz, CDE%8pplepfm 5 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 3.71 (1H, d, J=15.9Hz
3.80-3.90 (1 ) Butokgphenylimetliyd 14 UL 040 3Me LA, ~DIE32Q.
12. 4Hz), 5.15-5.40 (3H, m, 5.55-5.65 (1H, m, 7.207.30 (2H, m, 7.45-7.55
(2H, m 10 Bxenmple 21 ~ - f (4-tert-Butyl phenyl)nethyl] -5-nmethyl-3- ( 2,3,
4,6-tetra-QCacet 1-/3-D-al ucopyranosyl oxy)-1H pyrazole The title conpound
was prepared in aTbenthiaiteneemeeurd W3S (BEEPREE fhéd SIPiRamPreeres §8i ng
4-[(4-tert-butyl phenyl)nethyl]-1, 2-di hydro- 5- net h¥| - 3H pyrazol - 3- one
i nst ead ©f that described in Example 1" using 4-bu oxybenzyl alcohol

1, 2-di hydro-4-[ (4-.i sopropoxyphenyl ) net hyl ] - 5- hyl - 3Hpyr azol - 3-one. 1H NMWR
(500MHz, CDERSYeRdpeh 4265992?9(3%?4?’6?)2?{11‘3&&0% *"s), 2.01 (3H, s), 2.03
(3H, s), 2.06 (3H, s), 2.14@&3H, s}) 3.56 (1H, d) J=15.8Hz), 3.64 (1H, d,
J=15 . 8Hz )H-NMR (BBOMHz, oBMBO1gg) n§ PPR: 13 (' 1H, dd, J=2 . 3, 12 . 4Hz

L oot by i, 37450 28, ) 202y 36 Casfl i, B Ho G Oy ( 1P
4-f (4- But ox u%gggé%lmet V|J 453 r yls- 3-62g3.4. 65t Fﬁﬁf’"ng ’ 2h0-6.85 (21,

acetyl - Q D-gI' andsyloxy ‘pyrazole
10 m), 6.95-7.10 (2H, m)

Example 9

1.2-Dihvdro-5-methvl-4-[(4-methylthiophenyl)methyl]l-3H-

pyrazol-3-one
15 The title compound was prepared in a similar manner to
that described in Example 1 using 4-(methylthio)benzyl alcohol
instead of 4-isopropoxybenzyl alcohol.
'H-NMR (500MHz, DMSO-d¢) 0 ppm:

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

20
Example 10
pyrazol-3-one
The title compound was prepared in a similar manner to
25 that described in Example 1 using 4-(methylthio)benzyl alcohol

instead of 4-isopropoxybenzyl alcohol and using methyl 3-

oxopentanoate instead of methyl acetoacetate.



The title conpound was prepared in a simlar manner to that described in
Exanpl e 15 usi ng .4-[ (4- but oxyphenyl)
. methyl]-1, 2-di hydro- 5- net hyl - 34 pyrazol 28-one instead of 5
1, 2-di hydro-4-[ (4-i sopropoxyphenyl ) net hyl ] -5- et hyl - 3H pyrazol - 3- one.
1H NWVR (500MHz, CDC13) b ppm 0.96 (3H, t, J=7.4Hz), 1.40-1.55 (2H, m,
1.65-1.80 (2H, m, 1.88 (3H, s), 2.01 (3H, s), 2.03 (3H, s), 2.06 (3H, s),
2.10 10 (3Hi s), 3.52 (1H, d, J=15.8Hz), 3.59 (1H, d, J=15.8Hz), 3.80-3.90
(1H, m , 3}9—]NM12|—L5(IQMI-DZ:,GIBHZ) d6)451:~pmn1H dd, J=2.3, 12.4Hz), 4 31 (1H
dd, J=4.0, 12.4Hz), 5.15-5.30 (3H, m) 5.50-5.60 (1H, m, 6.70- 80é
m, 6.95-7. J.LOOzZHHny 15 6yl 2239 (2H, q, J=7.6Hz), 2.42 (3H, s), 3
acetyl -a- D-gl ucopyr anosyl oxy) - 1Hpyrazol e The title conmpound was prepared
in a simlaf2hansadr 7To0bhat2@ebédi bel i n Exanpl e 15 using
1, 2-di hydro-5-nethyl -4 20 [ (4-nmet hyl t hi ophenyl ) net hyl ] - 3H pyrazol - 3- one
i nstead of 1, 2-di hydro-4-[(4-isopropoxyphenyl)nethyl]-5-nethyl -
pyrazol - 3-one. 1H NMR (500MHz, CDC13) O ppm 1.88 (3H, s), 2.01 (3H, s),
2.03 (3H sExampde {BH s), 2.12 25 (3H) s), 2.44 (3H s), 3.50-3.65 (2H,
n),380390(1' n))413(1H dd, J=2.4, 12.4Hz 431(1H dd J=4. 1,
12 4|_|Z) 5 QD0 a 4 QD Oﬁ_v, 13 AN o II‘ 'O L) > ||'\ h 28

7.10-7.20 (2H, n): 8. 65-8.85 (1H, brs) Exanple 24

To a suspension of sodium hydride (60%, 40mg) in 1,2-

dimethoxyethane (1mL) were added methyl acetoacetate (0.11mL),
10 4-isopropylbenzyl chloride (0.17g) and a catalytic amount of
sodium iodide, and the mixture was stirred at 80C overnight.
The reaction mixture was poured into a saturated agqueous sodium
hydrogen carbonate solution, and the mixture was extracted with
diethyl ether. The organic layer was washed with brine and
15 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
the solution, and the mixture was stirred at 80T overnight.
The solvent was removed under reduced pressure, and the residue
20 was purified by column chromatography on silica gel (eluent:
dichloromethane/methanol = 10/1) to give 1,2-dihydro-4-[(4-
isopropylphenyl)methyl]—5—methyl-3H-pyrazol—3-one (0.12g).
'H-NMR (500MHz, DMSO-d¢) O ppm:
1.16 (6H, d, J=6.9Hz), 2.01 (3H, s), 2.70-2.90 (1H, m), 3.49

25 (2H, s), 6.95-7.20 (4H, m)

Example 12



5 acetyl -1 3-D Q@ ucopyranosyl oxy) - 1H pyrazole The title conpound was
prepared in a simlar manner to that described in Exanple 15 using
. 5-ethyl-1, 2-di hydro-4 ((4-nethy|thiophen%i)nethyl]-SFprrazoI-3-one i nst ead
of 1, 2-di hydro-4-[(4-isopropoxyphenyl)nethyl]-5-nethyl-3H 10 pyrazol - 3- one.
1H NWVR (500MHz, CDC13) b 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 (2H, m, (1H, 1 ( dd, 15
J=4.0, 12. 4dz)X4 by pRenydni d -3 ddbyAray Sqine _ 20
7.10-7.20 (2H, m, 8.80-9.20 (1H, brs) Exanmple 25 20
acetyl - a- D- g=@88pyr anosyl oxy) - 1H pyrazol e The title conpound was prepared
in asimlar manner to that described in Exanple 15 using 1, 2-di hydro-4-[(4
i sopropyl phenyl ) m&hgy FLrEenePRRPYBH B§F BBFRAE Rl R Rt 1T manner to
1, 2-di hydro-4-[ (4-i sopropoxyphenyl ). net hyl ] - 5- net hyl - 25 pyrazol - 3- one.
1H NVR (5000HRAt Eeera)ibsdpdm Exangles! ,513‘96.49% }’ige@@Ygsﬁ,%é’f}%ﬁ. 01
(3H, s),_2.03 (3H, 29 s), 2.06 %?H, i?’hé’ls ggH, s), 2.75-2.90 (1H, m,
3.56 (1H dingteRdgiqf) 4-3s@Prepylbgnzyd §haarides gp.3.90 (1H, m), 4 . 05-4
. 20 ( 1H, ., 4 . 31 1H,_ dd, J:46' 0, 12. 4Hz ) , 5. 15-5. 35 ( 3H, m
( 5. 50-5 . HshjMR iﬁPOPé*Z(r BMSOn@sy O PBIG 4H 1) . 8. 70-9 . 30 ( 1H, brs
5

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

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

10 Example 13
3-one
The title compound was prepared in a similar manner to
that described in Example 11 using 4-methylbenzyl bromide
15 instead of 4-isopropylbenzyl chloride.
'H-NMR (500MHz, DMSO-d¢) 0 ppm:

1.98 (3H, s), 2.23 (3H, s), 3.48 (2H, s), 6.95-7.10 (4H, m)

Reference Example 1
20 4-Benzvl-1.2-dihvdro-5-trifluoromethyl-3H-pyrazol-3-one
The title compound was prepared in a similar manner to
that described in Example 11 using ethyl trifluoro-
acetoacetate instead of methyl acetoacetate and using benzyl
bromide instead of 4-isopropylbenzyl chloride.
25 'H-NMR (500MHz, DMSO-dy) 6 ppm:

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



Exanpl e 26 4-[(4-Methyl t hi ophenyl )nethyl]-3-(2,3,4,6-tetra-O acetyl-~3 To a
solution of 1,2-dihydro-4-[(4- nethylthlthenyI) 10
. methyl]-5-trifluoronethyl-3H pyrazol e (2.0g) in acetonitrile (100nL)
wer e added acet obr onp-cx-D-gl ucose (3.1g) and potassium carbonate ( 1. 1g )
, and the m xture was stirred at roomtenperature overni ght. Water was
added to the reaction mxture, and the resulting m xture was extracted with
ethyl 15 acetate . The organic | ayer was washed with a saturated agueous
sodi um hydrExgmwpXearbbnat e solution and brine, and dried over anhydrous
nagne5|untsulfate The solvent was reaned under reduced pressure, and the
resi due wa RIR Y . = = RS, iliy
hexane/ et hyl acetate =" 20 1/1) to glve
4- [ (4- met hydxrazpleingneet hyl | -3-(2, 3, 4, 6
tetra-0-acetyl -a- D-glucopyranosyloxy) 5-trifluagronmethyl 1H pyrazole (2.0g).
1H NVR (500MHz, G ditdeysemppund wag prppasedaipapy similafgRagmer 19
2.09 (3H, 2.45 25 (3H s), 3.73 (2H, s 3,75-3.90 (1H, m, 4.15-4.35
(2H, m 5 5% t. desquibedyin Exrelectt 445 thﬁj 4-methoxyhgnspl, bromide

compound. %ér?m%a?%%e% rEsert o et e na; deser i bed i n Bxampl e 26
17273 ydlr oI R URNHaT, SRSAQI et AT 51 11 11 dor omet hyl -3 pyt agol 3- one
5y, 2,08 (3H o) a5 3 (4, ° ?58% tg“tgﬁ) =) 508" %%?-nf)szt?'t)éa 5 50
Sf ?F4 %t hox&p‘%enyﬁﬁ&%yﬁp n% Jfa(a4 6-te r% Ole)cetyl

10

Reference Example 2

The title compound was prepared in a similar manner to
that described in Example 11 using benzyl bromide instead of
15 4-isopropylbenzyl chloride.
'H-NMR (500MHz, DMSO-d¢) 6 ppm:

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

Example 15

20 - - -5-= -3- - -0-
acetyl- B -D-glucopyranosyloxy)-1H-pyrazole
To a suspension of 1,2-dihydro-4-[(4-isopropoxy-
phenyl)methyl]-5-methyl-3H-pyrazol-3-one (46mg), acetobromo-
@ -D-glucose (99mg) and 4A molecular sieves in tetrahydrofuran
25 (3mL) was added silver carbonate (66mg), and the mixture was

stirred under shading the light at 65C overnight. The

reaction mixture was purified by column chromatography on



The title conpound was prepared in a simlar manner to that described in
Exanpl e 26 using .1, 2-di hydro-4-[ (4
. met hoxyphenyl ) met hyl ] -5-trifl uoronet hyl 28H pyrazol - 3-one 20 instead of
1, 2-di hydro-4-[ (4- et hyl t hi ophenyl ) nethyl ] -5
trifluoronethyl-3H pyrazol -3-one. 1H NWVR (400MHz, CDC13) 8 ppm 1.93 (3H
s), 2.03 (3H, s), 2.05 (3H, s), 2.09 (3H, s), 3.65-3.75 (2H, m, 3.77 (3H,
s), 3.75-3.90 (1H, m, 4.15-4.35 (2H, nm), 25 5.10-5.45 (4H, n), 6.75-6.85
(2H, m), 7a80nbpkopy2Hsifidexaedl d eA®ent3] tetrahydrofuran). Further
acetyl - (3- D- gl ucopyr anosyl oxy) - 14 pyrazol e The title conpound was prepared
in a siml aunfivat ifon bharepesativedthin Eﬁﬁﬁﬁl@wwgﬁ@ﬂoﬂlﬂ#(i-@4 [ (4
5 met hoxyphenyl ) net hyl ] - 5- met hyl - 3H pyr azol - 3-one i nstead of
1, 2- di hydr @ed- [( @eviedopilogosgbvient | )mmlapm@t/wpcaaﬁ ﬁyz/alzblafénc;ﬁ@d
1H NMVR (400MHz, CDC13) O ppm 1.89 (3H, s), 2.02 (3H, s), 3 (3H s),
2.05 (3H, @-[(@-1Gow qErymlenyd Fstads (>Retiyl-3-18 (33|4 6s)tet3fas@ -3. 90
(1H m, 4.11 (1H, dd, J=2.2, 12.4Hz)) 4.30 (1H, dd, J=4.0, 12.4Hz),
5.15-5. 85 (@dtyi)- B5D5915c60yq:mosyjtoxs)7@H6p85a(zgﬂ=|e MZNQ)OO 7.10 (2H, m
15 Exanpl e ;30 4-Benzyl -5-nmethyl-3-(2,3,4,6-tetra-O acetyl-a-D-gluco The
title conpoHﬁuMRaéSQMMﬁane@Dﬁd3é §i MDMr manner to

1.25-1.35 (6H, m), 1.88 (3H, s), 2.01 (3H, s), 2.03 (3H, s),

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, dd4, J=4.0, 12.4Hz),
10 4.40-4.55 (1H, m), 5.15-5.35 (3H, m), 5.50-5.60 (1H, m),

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

Example 16

15 acetvyl- 3 -D-glucopyranosyloxy)-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Example 15 using 1,2-dihydro-5-methyl-4-
[(4-propylphenyl)methyl]-3H-pyrazol-3-one instead of 1,2-
dihydro-4-[ (4-isopropoxyphenyl)methyl]-5-methyl-3H~-pyrazol-

20 3-one.
'H-NMR (500MHz, CDCl;) O ppm:
0.91 (3H, t, J=7.3Hz), 1.50-1.65 (2H, m), 1.86 (3H, s), 2.01
(3H, s), 2.03 (3H, s), 2.05 (3H, s), 2.10 (3H, s), 2.45-2.55

(2H, m), 3.55 (1H, d, J=15.8Hz), 3.63 (1H, d, J=15.8Hz),

]
Qt

3.80-3.90 (1H, m), 4.13 (1H, 4d, J=2.3, 12.4Hz), 4.30 (1H, 44,
J=3.9, 12.4Hz), 5.15-5.35 (3H, m), 5.50-5.60 (1lH, m), 7.00-

7.20 (4H, m)



t hat described in Exanple 15 using 4-benzyl -1, 2-di hydro-5 20
nmet hyl - 34 pyrazol.- 3-one instead of 1, 2- dlhydro 4-1 (4

. i sopropoxyphenyl ) net hyl ] - 5- net hyl - SFprr%&ol 3-one. 1H NWR (400MHz, CDC13)
O ppm 1.86 (3H, s), 2.01 (3H, s), 2.03 (3H, s), 2.06 (3H, s), 2.11 (3H
s), 3.59 (1H, d, J=15.8Hz), 3.66 (1H, d, J=15.8Hz), 25 3 . 80-3. 90 ( 1H

4 . 11 ( 1H, dd, J=2. 3, 12 . 4Hz ) , 4. 30 ( 1H, dd) J=4.0) 12.4Hz),

5. 15- 5. 30 (3H, m, 5.50-5.65 (1H, m, 7.05 7.30 (5H, m, 8.75-9.55 (1H,
brs) 32 Exanple 31
4-[ (4- Met hoxyphenyl ) et hyl ] - 1. 5-di net hyl - 3- (2. 3. 4. 6-tetra0-acetyl -(3-Dgl uc
opyr anosyl oExpmpaezdl7e 5 A suspensi on of
4-1 (4- nethoxyphenyl)nethyl] 5- nethyl
3-(2, 3,4, 6-te ~(sSba DRepYaL e Langsiies Bt 3241 8-LES RS
potaSS|un1carbonate (I4ng) and |odonethane (4. 7ng) in acetonltrlle (2m)
was stirredagetyd-@ abe o 2 ! eleas filtered through
celite, and the 10 solvent of t he f||trate was renoved under reduced
pressured. The reTh@uéifids FOMPPHRE ¥9S RPEPRAEEF Vi t4hiSifiyad, manner to
chr omat ogr aphy (devel opi ng sol vent: benzene/ acetqgne = 2/1) tiﬁgive

4- ((4nethox¢bﬁén@@ﬁﬁ§ﬂ?ﬂq ip @x@PﬁﬂﬁhQI §5€?9314266§@¥F§°C§c - ( 3- D-gluco
| | . H-_NVR 0.(3
RTINS Lt rere nysl) m@zheré— (énmeéwqg%%ﬁzo 28R nstegal SE 1

, 3.60 (3H, _s) 76 ( 3.80-3 1H, 14, dd =2. 4,

12. 4Hz), 4. 392 ('Plit%‘ zf‘f lffpr%’ﬁi‘y)p e ’i’?’%‘l’il‘ 'E“‘%H 1 ”] 5. 50-5.
60 ( 1H m 170 6, 6. 80 ( 2H, 20 m, 7. 00-7. 10 (2H, m Exanple 32
acetyl - éphcopyranosfﬁoxy) 5-trifluoromethyl pyrazol e 25 A suspension of

4- ((4- | ahi I h
(Z(g 4, 6%/etp R@ﬁa@é@?ﬁﬁ%3yEbcﬁa&opypgnosyIoxy) S-trifluoromethyl-1H pyrazo
le (30ng), rbota%ss('swﬂ @ar BaRakRz(B OM9)-1.83 and, i RforeldaneH 8.sAn0k ol

t et rahydrofuran (1Inl) Vas stirred at 75 C overnight’. The reaction m xture

was filtereqahraughcels ey, ang theogolyentspf 3 heo fidnr al)e was o gy ed
under reduced pressure. The resi due was purified by preparative thin 5

| ayer chromat,ogr=anhuz)degelsepiing,sal veais . siigh| o peet fwane/d etals .aeet)gt e =
5/1) to give 1-nethyl-4-[(4-methylthio
3.80-3.90 (1H, m), 4.14 (1H, ad, J=2.3, 12.4Hz), 4.31 (1H, 44,
15 J=4.0, 12.4Hz), 5.15-5.35 (3H, m), 5.50-5.60 (1H, m), 6.95-

7.10 (4H, m)

Example 18

20 acetyl- 3 -D-glucopyranosyloxy)-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Example 15 using 1,2-dihydro-5-methyl-4-
[ (4-propoxyphenyl)methyl]-3H-pyrazol-3-one instead of 1,2-
dihydro-4-[(4-isopropoxyphenyl)methyl]-5-methyl-3H-pyrazol-
25  3-one.
'H-NMR (500MHz, CDCl;) 6 ppm:

1.01 (3H, t, J=7.4Hz), 1.70-1.85 (2H, m), 1.89 (3H, s), 2.01



" phenyl )methyl ]-3-(2, 3, 4, 6-tetra-0-acetyl -a-Dgl uco

pyranosyl oxy)-5-trifl uoronet hyl pyrazole (13nyg).
. ppm 10 1.

( 1H, dd,

89 (3H, s), 2.02 (3H, s), 2.0853H s)

J=4 .3, 12. 4Hz ) , 5. 15-5. 35 ( 3H, m

, 7.00-7.20 (4H, m 15 Exanple 33

acetyl - (3-
conpound wat3ipr ephr e2l. 03 G rd ) .ar2 Bt t ¢)t.hdt 1@ed8Hi.bed.i B. Blahpte 32
usi ng i odoet hane instead of 20 i odonethane. 1H NWVR (500MHz, CDC13) b ppm

1. 40 (3H,

s), 2.44 (3H, s), 3.72 (2H, s), 3.80-3.90 (1H

D-ctl ucopyranosyl oxy)-5-trifluoronethyl pyrazole The title

1H NMR (500MHz, CDCL13) b
, 2.07 (3H, s), 2.44 ( 3H,
S), 3 65-3. 95 ( 6H m , 4. 14 ( 1H) dd, J=2 . 3, 12. 4Hz ) , 4 .

29

, 5. 50-5. 65 ( 1H m

td, JT19HHz) 1.06Y I4H, s, 2=D3. (BH), 9)80-DAF I3H.sN) . 24064 ( 3H,

, 4 . 05-4 . 20 ( 3H,

, 4. 27 ( 1HHd@A.J342,3512. 11212) 4473) (1H5 dq,0J54 .85 125 4HH, S5pf5; 563555-5
m , 7.00-7. 10 (2H m , 7. 10-7. 20 ( 2H_nm) 34 Exanple

. 65 ( 1H,
34 acetyl -

conmpound was prepared in a simlar
usi ng i ddopmnbpane i nstead of iodonethane.

0.92 (3H,

10

15

20

at Bﬂglmbo@r%ﬁ%%}}i 5m) 1 i 6 | LOT & HydHhy MAzobe 9Fhd - L0t [ &H,

t, J=7.4Hz), 1.75-1.90 (2H, n), 1.89 (3H, s), 2.02

Example 19

acetvyl- 3 -D-glucopyranosyloxy)-1lH-pyrazole

The title compound was prepared in a similar manner to
that described in Example 15 using 4-[(4-ethoxyphenyl)-
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.

'H-NMR (500MHz, CDCl;) 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, g, J=7.0Hz),
4.13 (1H, 44, J=2.3, 12.4Hz), 4.31 (1H, dd4, 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)

Example 20

5-Methyl-3-(2,3,4,6-tetra-0O-acetyl-f3 -D-gqlucopyranosyloxy)-

4-[(4-tri] -1H-
The title compound was prepared in a similar manner to

that described in Example 15 using 1,2-dihydro-5-methyl-4-

manner to 5 that described in Exanple 32
1H NMR (500MHz, CDCl13) s ppm



(3H, s), 2.04 (3H, s), 2.06 (3H, s), 2.44 (3H s), 3.72 (2H, 10 s ) ( 3.
80-3. 90 ( 1H, m. , 3 . 90-4. 05 ( 2H, rrg . 12 ( 1H, dd) J=2.3)
. 12.4Hz), 4.27 (1H, dd, J=4.5, 12.4Hz), BS10- 5 35 (3H, m, 5.55-5.65 (1H,
m, 7.00-7.10 (2H, m, 7.10-7.20 (2H, m Exanple 35 15
3- (a- D- @ ucopyranosyl oxy) -4-[ (4-i sopropoxyphenyl )methyl] To a sol ution of
4-[ (4-1sopropoxyphenyl)nethyl]-5
met hyl -3-(2, 3, 4, 6-tetra- O acetyl - B- D-gl ucopyr anosyl oxy) 1H pyrazole { 6l
) in ethandl(4- beuommwmhﬁnﬁdmldccﬁﬁrmm%%ﬂ% gftaad%n (
. 53nmL ) ( and the mxture was stirred at roomtenperature for 2 hours .
The sol ventofinds, 2-ghiguestt arrfddr( 4-ddaRae xR any 1) metd the S8 tdivel ik
purified by solid phase extraction on ODS ( washing solvent : distilled
wat er , el yuamazokeitmitol ) to give
3-(/3-D-gl ucopyr anosyl oxy) - 4- [ (4-i sopropoxyphenyl) 25
nmet hyl ] - 5- met-tNMR- ].(H—WZO|C@C(139W@) DPITH- NVR (500MHz, CD30D) 8 ppm 1.26
(6H, d, J=5.9Hz)) 2.05 (3H, s), 5-3.45 (4H 35 3,55-3.75 SgHrT),
3.75-3. 60 (1485 r§3H4 805- 2.-63 ((fﬁ ﬁ))) 5-88- 453&0”%&14%85 0-% 8
7.00-7.15 (2H,

3-((~-D-d u(c%yr%hos@r%(y()l%'- ot HY L3R nropht gHidhy 19 The 3132 'corrpound
5o Pyl - 41 (30 ph oRY I ey ) ety “3%2"55% b dd adecy TR0 eo 10
Dhenyl) et Y14 -6 A RT2 B (5 o { T el gy (1m, m). 7.20-

gl ucopyrano;s%é)x?%% I(jéﬂyr;\zgelo#—#( ('?)?ONHZ CD30D) b ppm 0.91 (3H, t,

ng
0

J=7. 5Hz) 15 2.45-2.60 (2H, m) , 3.25-3.45
(4H m)1 3.55-3.75 (3H, , 3.83 (1H, d, J=11.9Hz), 5.00-5.10 (1H, ),
W5 (aH m
Example 21

4-[(4-tert-Butvliphenvl)lmethvll-5-methyvl-3-(2.3.4.6-tetra-0-

acetyl—B-D-glucopyranosyloxy)-1H—pyrazole

The title compound was prepared in a similar manner to

15 that described in Example 15 using 4-[(4-tert-butylphenyl)-
methyl]-1,2-dihydro-5-methyl-3H-pyrazol-3-one instead of
1,2-dihydro-4-[(4-isopropoxyphenyl)methyl]l-5-methyl-3H-
pyrazol-3-one.

'H-NMR (500MHz, CDC1l,) 0 ppm:

20 1.27 (9H, s), 1.84 (3H, s), 2.01 (3H, s), 2.03 (3H, s), 2.06
(34, s), 2.14 (3H, s), 3.56 (1H, 4, J=15.8Hz), 3.64 (1H, d,
J=15.8Hz), 3.80-3.90 (14, m), 4.13 (1H, dd, J=2.3, 12.4Hz), 4.31
(1H, dd, J=4.0, 12.4Hz), 5.15-5.30 (3H, m), 5.50-5.60 (1H, m),

7.00-7.10 (2H, m), 7.20-7.30 (2H, m)

Example 22

4-[(4-Butoxvphenvl)methvl]-5-methvl-3-(2.3.4.6-tetra-0-




Exanpl e 37 3-(a-D d ucopyranosyl oxy)-4-[(4-isobutyl phenyl)nethyl]-5 20
nPt hvi - 1H pyrazol.e The title conpound was prepared in a simlar manner to
. that described in Exanple 35 using 4-[(4+isobutyl phenyl)
met hyl ] -5-nmethyl -3-(2, 3,4, 6-tetra-0-acetyl -(3-D gl uco
pyr anosyl oxy) - 1H pyrazol e i nstead of 4-[(4-isopropoxy 25
phenyl)nethyl ]-5-nmethyl -3-(2,3,4,6-tetra-0O acetyl-(3-D
gl ucopyr anosyl oxy) - 1H pyrazol e. 1H NVR (500MHz, CD30D) 8 ppm 36 0.87
(6H, d, J=Ga&dtyl- B.-I0-dLuRdpyidnosy]l oxyv04 13 Hyrakgoela. 41 (2H, d) J=7.1Hz),
3.25-3.45 (4H, m, 3.55-3.90 (4H, n), 5.00-5.10 (1H, n), 6.95-7.15 (4H, m
5 Exanple 38 The title compound was prepared in a similar manner to
3- (B- D @ ucopyranosyl oxy) - 5- met hyl - 4-[ (4- pr opoxyphenyl ) nPt hv~l - 1H pyr azol e
The title ciompoudesoatbed epmrixianmler 9 ising ndbnihes - hwt axenhessk)+ bed in
Exanpl e 35 using 5-nethyl -4-[(4-propoxy 10
phenyl ) met e thyl [ 21 32 A Bhy@x e a5 ey 14 3 -pYragalco3-one instead of
pyranosyl oxy}- 1H pyrazol e i nstead of 4-[(4-isopropox
phenyl ) fet hyl 3 =&impdngt 4 3l (£; BspBeRRXYRhER BELIgh 19-methyl-3H-
gIucopyranosylo%%i-lk+pyrazole. 1H NMR (500MHz, CD30D) O ppm 15 1.02 (3H,
t, J=7.4Hz)pyHa 13807€2H, m), 2.05 (3H, s), 3.25-3.45 (4H, n), 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) ExarthiNMR9(500MHz, CDCl;) O ppm:

0.96 (3H, t, J=7.4Hz), 1.40-1.55 (2H, m), 1.65-1.80 (2H, m),

1.88 (3H, s), 2.01 (3H, s), 2.03 (3H, s), 2.06 (3H, s), 2.10
10 (3H, s), 3.52 (1H, 4, J=15.8Hz), 3.59 (1H, 4, 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, dd, 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)

15 Example 23

acetyl- 3 -D-glucopyranosyloxy)-1lH-pyrazole

The title compound was prepared in a similar manner to
that described in Example 15 using 1,2-dihydro-S5-methyl-4-
20 [(4-methylthiophenyl)methyl]-3H-pyrazol-3-one instead of
1,2-dihydro-4-[(4-isopropoxyphenyl)methyl]}-5-methyl-3H-
pyrazol-3-one.
'H-NMR (500MHz, CDC1l,) 0 ppm:

1.88 (3H, s), 2.01 (3H, s), 2.03 (3H, s), 2.07 (3H, s), 2.12

]
(@41

(3H, s), 2.44 (3H, s), 3.50-3.65 (2H, m), 3.80-3.90 (1H, m),
4.13 (1H, 44, J=2.4, 12.4Hz), 4.31 (1H, dd, J=4.1, 12.4Hz),

5.15-5.30 (3H, m), 5.55-5.65 (1H, m), 7.00-7.10 (2H, m),



20 4-[ (4- Et hoxyphenyl ) net hyl ] - 3- (a- D- gl ucopyr anosyl oxy)-5 The title
conpound was prepared in a simlar manner to that described in Exanple 35
. usi ng 4-[ (4-ethoxyphenyl) 28
met hyl ] -5-nmet hyl -3-(2, 3,4, 6-tetra-D-acetyl -~3-D-gluco 25
pyr 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
gl ucopyr anosyl oxy) - 1H pyrazol e. 37 1H NMR (500MHz, CD30D) O ppm 1.34
(3H, t, J=770H8)7.200%2H3Hn)s)8.8528.854614HPTH), 3.60-3.75 (3H, ),
3.80-3.90 (1H, m, 3.97 (2H g, J=7.0Hz), 5.00-5.10 (1H m, 6.70-6.85 (2H,
m, 7.05-7.15 (2H, nm) 5 Exanple 40
3- (a- D d ucopyranosyl oxy) -5-nmethyl -4-[(4-trifluoronmethyl The title conpound
was prepar eBxpmpaesifi |l ar manner to 10 that described in Exanple 35 using
5- et hyl - 3- (2 3,4, 6 tetra C>acet I-B—D—gluco- ranosylox )-4-[(4- tr|fluoro

acet yl - /8- Dagefiyd : V21724 MR (500MHz, CD30D) O
P53 90 (3H S)Ths St e 160 awnﬂwas?? P%epﬁlr?od %Ha%iml%azsm?n@s-‘f( 59,
Fo Erampte 41 4L tstuaou i angat) ou bk 3 LELDieL o gang, o) T
[(4-methylthiophenyl)methyl]-3H-pyrazol-3-one instead of
1,2-dihydro-4-{(4-isopropoxyphenyl)methyl]-5-methyl-3H-
10 pyrazol-3-one.
'H_NMR (500MHz, CDCl,) 6 ppm:
1.13 (3H, t, J=7.6Hz), 1.88 (3H, s), 2.01 (3H, s), 2.03 (3H,
s), 2.06 (3H, s), 2.44 (3H, s), 2.45-2.55 (2H, m), 3.50-3.70
(2H, m), 3.80-3.90 (1H, m), 4.05-4.20 (1H, m), 4.31 (1lH, 44,
15 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)

Example 25

20 acetvl- 3 -D-glucopyranosyloxy)-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Example 15 using 1,2-dihydro-4-{(4-
isopropylphenyl)methyl]-5-methyl-3H-pyrazol-3-one instead of

1,2-dihydro-4-[(4-isopropoxyphenyl)methyl]-5-methyl-3H-

o
(@]

pyrazol-3-cone.
'H-NMR (500MHz, CDC1l,) 0 ppm:

1.20 (6H, 4, J=6.9Hz), 1.85 (3H, s), 2.01 (3H, s), 2.03 (3H,



t hat described in Exanple 35 using 4-[(4-tert-Dbutyl phenyl) 25

met hyl ] -5-nmet hyl -3-(2, 3,4, 6-tetra-D acetyl -a-D gl uco
. pyranosyl oxy) - 1H pyrazol e i nstead of 4-[3%-i sopropoxy

phenyl ) met hyl ] -5-methyl -3-(2,3,4,6-tetra-O acetyl-a-D 38

gl ucopyr anosyl oxy) - 1H pyrazol e. 1H NVR (500MHz, CD30D) b ppm 1.28 (9H, s),
2.06 (3H, s), 3.25-3.45 (4H, m, 3.60-3.90 (4H, m, 5.00-5.10 (1H m,
7.05-7.15 (2H, m, 7.20-7.30 (2H, m 5 Exanple 42
4-f (4- But oxgphenybpmeshyl §) 3-% at - @3Hic aply,r endSHH 20,90 -(AHLhen )t,i 83l.6 6c ddHound
was prepared in a simlar manner to 10 that described in Exanple 35 using
4- [ (4- but oxyphaeryls). saet)hyB]. 65- (eHhyH- 3J6253B8z6- t 8t BA-0-.80et(H- (BID- gl uco
pyranosyl oxy}- 1H pyrazol e i nstead of 4-[(4-isopropoxy
phenyl ) net hyl. ps5-4meohylH 3m()2, 8, 31 q-1Het dd; G=cdt,yl2a4Bz), 5.15-5.35 (3H,
gl ucopyr anosyl oxy) - 1H pyrazole. 15 1H NVR (500MHz, CD30D) Dop pm 0.97 (3H,
t, J=7.4Hz) m)1l. 8050~ 556@21—!1,Hn)rq),1765wl7805(2|4rlﬂ nl)1) 280'5)(%4-3 S)1H, 91‘30 3.45
(4H, m , 3.60-3.75 (3H m , 3.83 (1H, d, J=12.CHz), 3.91 (2H, t,
J=6.4Hz)5 5.00-5.10 (1H, m, 6. 70- 6. 85 (2H, m, 7.05-7.15 (2H, m 20
Exanpl e 43 3-(a-D- d ucopyranosyl oxy)-5-nmethyl-4-[(4-methylthio The title
conmpound waExampdar €® in a simlar manner to

4-[(4-Methylthiophenyl)methyl]-3—(2,3,4,6—tetra—O-acetyl-B

To a solution of 1,2-dihydro-4-[(4-methylthiophenyl)-
10 methyl]l-5-trifluoromethyl-3H-pyrazol-3-one (2.0g) in
acetonitrile (100mL) were added acetobromo- @ -D-glucose (3.1g)
and potassium carbonate (1.1g), and the mixture was stirred at
room temperature overnight. Water was added to the reaction
mixture, and the resulting mixture was extracted with ethyl
15 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
chromatography on silica gel (eluent: hexane/ethyl acetate =
20 1/1) to give 4-[(4-methylthiophenyl)methyl]-3-(2,3,4,6-
tetra-O-acetyl- 3 -D-glucopyranosyloxy)-5-trifluoromethyl-
1H-pyrazole (2.0g).
'H-NMR (500MHz, CDCl,) 0 ppm:
1.91 (3H, s), 2.03 (3H, s), 2.04 (3H, s), 2.09 (3H, s), 2.45
25 (3H, s), 3.73 (2H, s), 3.75-3.90 (1H, m), 4.15-4.35 (2H, m),

5.15-5.65 (4H, m), 7.00-7.20 (4H, m)



25 that described in Exanple 35 using 5-nethyl-4-[(4-nethyl
t hi ophenyl )nethyl ]-3-(2,3,4,6-tetra-0O acetyl -B-D-gl uco
. pyranosyl oxy) - 1H pyrazol e i nstead of 4-[304-i sopropoxy 39
phenyl ) net hyl ] -5-nmethyl -3-(2, 3,4, 6-tetra-0-acetyl-a-D
gl ucopyr anosyl oxy) - 1H pyrazol e. 1H NVR (500MHz, CD30D) 8 ppm 2 . 06 ( 3H,
s) (2. 42 (3H s), 3. 20-3. 45 ( 4H m , 3. 55-3. 75 ( 3H, 5 m,
3.80-3.90 (1H, m, 5.00-5.10 (1H, m, 7.05-7.20 (4H, m Exanple 44
5- Et hyl - 3- (Bx@&mplecdpyr anosyl oxy) - 4-[ (4- net hyl t hi ophenyl) 10 The title
conpound was prepared in a simlar manner to that described in Exanple 35
usi ng 4-Benzyl-3-(2,3,4J6-tetra-0-acetyl-B-D-glucopyranosyloxy)-
5-et hyl -4-[ (4- et hyl t hi ophenyl ) met hyl ]-3-(2, 3,4, 6-tetra- 0O acetyl -a-D gl ucop
yranosyl oxyj=
4- ((4-isopropoxyphenyl)nethyl]-5-nethyl-3-(2,3,4,6-tetra-0-acetyl-/3-D 15
gl ucopyr anosyl oxyTheHpyEazerepound Mds ERFRNEES En36DFiBippm manD8T (8¢, t,
J=7.6Hz), 2.42 (3H, s), 2.47 EZH, q, J=7.6Hz), 3.25-3.45 é4 , g%, 3560-3.80
(3H, n) .5 3.Bbas gesexibed) insEyargle2f 1SRy 47Pepzyl b, ZﬁTF;h T90° Exanpl e

compound R,agrg%i’ﬁéﬁgﬁg%gg53’%%%%32&53%@%6%@%SEZQZH@B; Fotkamp e
35 using 4-[(4-| _
wothyl ] 5. bl Aymeshy Sy BRRetEl yme sy e i1 tF S poF Mg thy1-3H-pyrazol-

pyranosyloxgla%gkpyrazole i nstead of 4-[(4-isopropoxy

'H-NMR (500MHz, CDCl,) 0 ppm:
10 1.89 (3H, s), 2.02 (3H, s), 2.04 (3H, s), 2.08 (3H, s), 3.70-3.90
(34, m), 4.15-4.30 (2H, m), 5.10-5.50 (4H, m), 7.10-7.30 (SH,

m)

Example 28

15 4-[(4-Methoxyphenyl)methyl]-3-(2,3,4,6-tetra-0O-acetyl-f3-D-

The title compound was prepared in a similar manner to
that described in Example 26 using 1,2-dihydro-4-[(4-
methoxyphenyl)methyl]-5-trifluoromethyl-3H-pyrazol-3-one

20 instead of 1,2-dihydro-4-[(4-methylthiophenyl)methyl]-5-
trifluoromethyl-3H-pyrazol-3-one.
'H-NMR (400MHz, CDCl,) O ppm:
1.93 (3H, s), 2.03 (3H, s), 2.05 (3H, s), 2.09 (3H, s), 3.65-3.75
(2H, m), 3.77 (3H, s), 3.75-3.90 (1H, m), 4.15-4.35 (2H, m),

25 5.10-5.45 (4H, m), 6.75-6.85 (2H, m), 7.00-7.15 (2H, m)

Example 29



40 phenyl ) nmethyl]-5-nmethyl-3-(2,3,4,6-tetra-0-acetyl-~3-D
gl ucopyr anosyl oxy) - 1H pyrazole. 1H NVR (500MHz, CD30D) O ppm 1.20 (6H, d,
. J=6.9Hz), 2.05 (3H, s), 2.75-2.90 (1H, Ml 5 3.25-3.45 (4H, m, 3.55-3.90
(4H, m, 5.00-5.10 (1H, m) 7.00-7.15 (4H, m Exanple 46 3 ~
a- D- d ucopyr anosyl oxy) - 4-[ (4- met hyl t hi ophenyl ) et hyl] 10
S-trifluoromethyl-1H pyrazole The title conpound was prepared in a simlar
manner to that descrlbed in Exanple 35 using 4- [(4 nethylthlophenyl)
met hyl ] - 3- (4 X Ve metbhy; &9 4
5- tr|fluoronethyl 1H—pyrazo|e |nstead of 4- [(4 |sopropoxy 15
phenyl ) nmet hgbe+Glrdd Ayt gBa 2n G Y Ol ey 14
gl ucopyr anosyl oxy) - 1H—pyrazo|e 1H—NNR (SOONPE CIBOE» 0 ppm 2.42 (3H, s)
, 3.25-3.50 (4H, fhe, t3tse campowrd was, wreﬂazr@zi)n a 3ipglaromandpr &P,
4.90-5.10 (1H, m, 7.10-7.20 (4H, m 20 Exanple 47
4- Benzyl - 3- thab- deacappedndsyEsRYp1s- Lpi pEdbBoAeZh@iYArPh4-{{fre conpound
was prepared in a simlar nmanner to 25 that described _in Exanple 35 u5|ng
4-benzyl5 3- @gtgoxyghenyl)methyl] -methyl-3H-pyrazol-3-one instead of

tetra-0-acety gl ucopyr anosyl oxy % rlfluoronethg gxrazole
i nst ead of 4~F(@lhyéﬁPoﬁoiﬁﬂhéﬁ9PfﬂBP pregyl)mgt yl]-5-meth

pyrazol-3-one.

'H-NMR (400MHz, CDCl,) 0 ppm:

1.89 (3H, s), 2.02 (3H, s), 2.03 (3H, s), 2.05 (3H, s), 2.10
10 (3H, s), 3.45-3.65 (2H, m), 3.76 (3H, s), 3.80-3.90 (1H, m),

4.11 (1H, dd, J=2.2, 12.4Hz), 4.30 (1H, dd, J=4.0, 12.4Hz),

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

7.00-7.10 (2H, m)

15 Example 30
4-Benzyl-5-methyl-3-(2,3,4,6-tetra-0-acetyl—B—D-gluco—

pyranosyloxy)-lH-pyrazole

The title compound was prepared in a similar manner to
that described in Example 15 using 4-benzyl-1,2-dihydro-5-
20 methyl-3H-pyrazol-3-one instead of 1,2-dihydro-4-[(4-
isopropoxyphenyl)methyl]-5-methyl-3H-pyrazol-3-one.
'H-NMR (400MHz, CDC1l,) O ppm:
1.86 (3H, s), 2.01 (3H, s), 2.03 (3H, s), 2.06 (3H, s), 2.11
(3H, s), 3.59 (1H, 4, J=15.8Hz), 3.66 (1H, d, J=15.8Hz),
25 3.80-3.90 (1H, m), 4.11 (1H, 44, J=2.3, 12.4Hz}, 4.30 (1H, dd4d,
J=4.0, 12.4Hz), 5.15-5.30 (3H, m), 5.50-5.65 (1H, m), 7.05-

7.30 (5H, m), 8.75-9.55 (1lH, brs)



met hyl - 3-(2, 3,4, 6-tetra-0-acetyl -a-D gl ucopyranosyl oxy) 1H pyrazol e. 1H NWR
(500MHz, CD30D) O ppm 3.25-3.45 (4H, m ( 3.67 (1H, dd, J=5.3, 12.0OHz) (

. 3.80-3.95 (3H, 5 m, 4.97 (1H d, J=7.4H2), 7.05-7.25 (5H, m Exanple 48

3- (a- D- @ ucopyr anosyl oxy) - 4-[ (4- net hoxyphenyl ) net hyl ] -51tri f | uor onet hyl -
pyrazole 10 The title conmpound was prepared in a simlar manner to that
descri bed in Exanple 35 using

4-[ (4- met hoxyphenyl ) et hyl ]-3-(2, 3, 4, 6-tetra-0-acetyl -a-D gl uco- pyranosyl ox
y)5-trifluoronethyl-1H pyrazol e instead of

4-1 (4-isopropoxyphenyl ) net hyl ] -5-nmethyl -3-(2, 3,4, 6-tetra-0-acetyl -~3-D 15
gl ucopyr anosyamp¥¢-3H pyrazole. 1H NVR (500MHz, CD30D) 8 ppm 3.25-3.45
(4H, m , 3.67 (1H d, J=5.4, 12. 1FE) , 3. 73 (3H s) , 3. 75 3.90 (3H n,

4 90 5 00 ( - r e 1 he Ph by ‘ v, ! o - a) 5
3-(B-D@ ucopyranosyloxy) 4- [(4 nethoxyphenyl)nethyl] 5nethy| -1H—pyrazo|e
The title corpoehdlws 3uges1) i ol to 25 that described in
Exanpl e 35 usi ng

4- [ (4- met hoxyphen¥| §nEReRsion- okt ayl ( S=nethoryphery} et el yP =Be Bt ucopyr
anosyl oxy) - 1H pyrazol e i nstead of 4- [%4 I SOpPr opoxy 42

phenyl ) met h§+]253nét hyteBrao0lagetyle r?PTBkRRRBMIaQPﬂXﬂQﬁﬁdpywﬁnosyIoxy) 1H
-pyrazole. 1H NWR (SOONPE CD30D) b ) % . 45 (
4H, m) , 3.pB5azoles(ismg). n?0%6351u£3°?r§?PaBe ;14@9803 d96°?9¥Ptﬂ7ne
5.00-5.10 (1H, m, 6.75-6.85 (2H n% 05-7.15 (2H Eﬁé

4-Benzyl - 3- { 4- quuéﬁp??%ﬁ%%ﬂ%’xjﬁ 2%)( H{AS 1%%‘%92(?}% o) EeFPi‘Q}ét
ﬁgrﬁgund ma%hgreg ggohnmgx ﬁgélggs 9 érég %Rrgug S§ ibg tnag%aggée 35

4-benzy]s 5 > "gahx'n-t 3P 419118405 RERbYLadidded! HEORULARIW 00 - LRy azo

| e i nstea

4-[ (4-isopr ?g%@éga b a)zﬂ(ﬁ%'g@i'e]d %w%&éﬂvé fhfh tl%%;ac‘ &E‘Sﬁﬁifbgi‘agﬁl_?' uc;)p

yranosyl oxy 1H N OMVHz, CD30D)

% 85-72253( dé@eﬁoéthgxaﬁ%vgnt60b§nze§9/écéﬁbn€)-,251)0905914@ Q1H(4n)

3-(a-D-d UCHB%&@R?ﬁMEH%!)métB&ﬂjﬂEtbodYﬂQEHYL)BEKEYBI4165€éﬁﬁhhbl , NVrazo
e The title conpound was prepare inasim manner to that descrlbed in

Exanpl e 35 yeihg14-A {f-gmi )g)pyrazole (4mg) .

met hyl ]-1, 5- dlnethyl 3-(2, 3, 6 tetra- O acetyl - a- Dglucopyranosyloxy)pyrazol
e instegsl OfH-NMR (500MHz, CDCl) 0 ppm:

4-[ (4-i sopr opoxyphenyl ) net hyl ] -5- et hyl - 3- (2, 3, 4, 6-tetra-0-acetyl -a-D 43
gl ucopyr anodyBOxyBH1Hs pyr2az@l e( 3HHNVR J BUONBH, GD30DR). 06 @M. 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, d4dd, J=4.1,
12.4Hz), 5.15-5.30 (3H, m), 5.50-5.60 (1H, m), 6.70-6.80 (2H,

20 m), 7.00-7.10 (2H, m)

Example 32

acetyl-B—D—glucopyranosyloxy)—5—trifluoromethylpyrazole

25 A suspension of 4-[(4-metylthiophenyl)methyl]-3-
(2,3,4,6-tetra-0-acetyl-f3 -D-glucopyranosyloxy)-5-tri-

fluoromethyl-1H-pyrazole (30mg), potassium carbonate (8.0mg)



2. 06 (34 s ), 3. 25-3. 45 ( 4H m , 3. 55-3. 70 ( 6H m , 3 . 73 (
3H, s), 3.75-3.90 (1H, m, 5.00-5.10 (1H, m, 6.70-6.80 (2H, M, 5
. 7.05-7.15 (2H, m Exanple 52 33
3- (a- D- 3@ ucopyr anosyl oxy) - 1- net hyl - 4-[ (4- nmet hyl t hi oyhenvi | net hy~l -5-trifluo
romet hy~pyrazol e 10 The title conpound was prepared in a simlar manner to
t hat described in Exanple 35 using
1- net hyl - 4-[ (4- net hyl t hi ophenyl )met hyl]-3-(2, 3 6-tetra-O acetyl - (3-D gl uc
opyr anosyl oayd - bedomnd thame nih t%mqg)yrialzéileéflaﬁé’@éaéuﬁﬁn (1mL) was stirred
4-[ (4i sopropoxyphenyl ) net hyl ] -5-nmet hyl -3-(2, 3,4,6-tetra-0 15
acetyl -1 3- Dagl 18 Cpyveraighdxy) THéHRaGzidre mlMﬂUNH?W@SOGMHZsEr@@SUDO@QIppm
2.42 (3H, s), 3.30-3.50 (4H, m, 3.69 (1H, dd, J=4.7, 12.0H2), 75-3.90
(6H, n), 5.6815t8S8,(akl hhe §Obﬁeﬂt2@f(ﬂhﬁ ﬁ§lnnaE&aM@$er€mpved under
1- Et hyl - 3- (/ 3-D-dl ucopyr anosyl oxy) - 4-[ (4-met hyl t hi ophenyl )met hyl -5-trifl uor
onet hyl pyr azeflac#f@nessuresonfba e sdeiqrep aied filig dad %lptﬁelpérrarﬁﬂﬁth%’b t hat
descri bed in Exanple 35 using 1-ethyl-4-[(4-methyl 25
thuOpheﬁyl)hgynylFhsometsgaaahref@avelazé@9|s?§Y$¥biu@b%@+%ﬁ%@%t%&@3/5 trif
| uor onet hyl pyrazol e i nstea
4- [(4isoproggkybhéﬁ9F?ﬁétﬁyP11$ ﬁ%tﬁ&Yeslzﬂeéhﬁ164tb 4 zneFhylfhio-
acetyl-1j-Dgl ucopyranos¥l 0X é azoI e. 1H NMR (50QMHz, CD30D) 8 ppm
1.38 (3H) tpheayl)mefhyd]a { H3 é) EEEBa305ﬁpﬁﬁ¥% ﬁ) D-gIf£o3. 75 (1H, ),
3.75-3.90 (1H, m, 7.05-7.20
(4H, m Exaﬁ§F€n8§y§°f§)D§Cfﬁg5b9?ﬁﬂ%§%%%§9¥rﬁz?%ﬁ-ﬁg?ﬁ§rthiophenyl)nethyl]
10 T#He title cor‘rgokmd Was é)f\red |n a simlar manner to that described in
Exanpl e 35 S00MHz,

4-1 (4- hy&tebo??ﬁny%brorm% h-:T’lﬂ é))pyl %4(%’3% 4 gf't et H3- %gcegyll-ﬁ?qp gl uc

opyr anosyl oXy rif pyrazole I nstedd

4-((4 t | 18 4 t 0135
£ o aRSpR DA L) o b S PR i 23,

0.90 (3H t»((li]IidelHZJ)=4 B, 7.52214&9)(25";1571)5)25 4?%}1(,?:?) 335) 503-(53@33#)}5%1 4H,
4. 00- 4 io ( 3Ho oY, 25’25H5 @5 (1H m, 7.05-7.20 (4H 'n) 20 Exanplé 55
3- (a- D @ ucopyr anosyl oxy) - 5- et hyl - 4-[ (4- net hyl phenyl)

15 Example 33

acetvl- 3 -D-glucopyranosyloxy)-5-trifluoromethylpyrazole

The title compound was prepared in a similar manner to
that described in Example 32 using iodoethane instead of
20 iodomethane.
'H-NMR (500MHz, CDCl,) 0 ppm:
1.40 (3H, t, J=7.2Hz), 1.90 (3H, s), 2.02 (3H, s), 2.04 (3H,
s), 2.06 (3H, s), 2.44 (3H, s), 3.72 (2H, s), 3.80-3.90 (1H,

m), 4.05-4.20 (3H, m), 4.27 (1H, 44, J=4.5, 12.4Hz), 5.10-5.35

o
(91

(3, m), 5.55-5.65 (1H, m), 7.00-7.10 (2H, m), 7.10-7.20 (2H,

m)



5- Met hyl - 4-[ (4- et hyl phenyl )nmethyl ]-3-(2,3,4,6-tetra 25 O acetyl- a
- D- gl ucopyranosyl.oxy) -1F1-pyrazole was prepared in a simlar nanner to
. that described in Exanple 15 using 1,2 34
di hydr o- 5- net hyl - 4-[ (4- met hyl phenyl ) net hyl ] - 3H pyrazol -3 45 one i nstead
of 1, 2-di hydro-4-[(4-isopropoxyphenyl)nethyl]5-nethyl-3H pyrazol - 3-one.
Then) the title conpound was prepared in a simlar manner to that descri bed
i n Exanpl e 35 using 5-nethyl-4-[(4-methyl phenyl)nmethyl]-3-(2,3,4,6-tetra 5
O acetyl - Ighgkﬂgpguganosyloxy) 1H pyrazol e i nstead of
4[ ( 4- |sopropoxyphenyl)nethyl] 5- et hyl - 3- (2 3, 4 6-tetra- Oacetyl (3-D-gl ucop
yranosyl oxyy)_-rli# e+ I. A NVR RN 23 ' 4 -3 .
(3H, s), 3. . .55-3.90 (4H 10 n) 5. 00- 5. 10 (1H n,
6.95-7.15 (4 -KEXB hﬁcé ranosyloxy)-5-trifluoromethylpyrazole
4-[ (4- Et hyl yI1-3-(~3-D-ql ucopyr anosyl oxy) - 5net hyl -1H Ryrazol e
15 4-[ (4- Et hyl phamd ety lcbmpot®idhwhs3pteépdrddbih ed rfimilar manner to
O acetyl - a- D- gl ucopyr anosyl oxy) - 1H pyrazol e was prepared in a simlar
manner 50 tdait dRseddHhed 1im Byl B2 usiing iodopropane instead of
4[ (4- et hyl phenyl ) net hyl ] - 1, 2- di hydr o- 5- net hyl - 3H pyr azol - 3one i nstead of
1, 2- di hydr arctidniekHaampr opoxyphenyl ) net hyl ] 20 5-net hyl - 34 pyrazol - 3-one
Then, the t|tIe conmpound was prepared in a simlar manner to that described
in Exanple 36 NMR MGOOMHz, CDCl,) & ppm:
4-[ (4- et hyl phenyl ) net hy I]-5-nethy|-3-(2,3,4,6-tetraC>acet | - a- D-glucopyrano
syl oxy) - 1H@yIazdR, itnstJeé/d%ifZ) 1.75-1. 90 (2H m), 1.89 (3H, s),
4[ (4-i sopropoxyphenyl ) met hyl ] - 5- net hyl - 3- 6-tetra-0O 25
acetyl - B—D@fbc@&mé}&ﬂ/l(%)ﬁl)hl-ﬁyroézépé EP-PNR/R“‘QS ) B0 #Hpm
1.18 (3H, t, J= 3H, s), QZ J= % 4%, 3.45
(4H, mlo 3. %533 @@-(4430 .‘n)lH ambo 35«%4(11# Ayt ‘B ot 71?261 afidm 'I':Qxérrpl e 57

o 65 il et 5 M LY EEAT I D 05 am, .
5.5l o enepy s SAT b upiore oy o oo g 0 o

simlar

Example 35

15 3-( B -D-Glucopyranosyloxy)-4-[(4-isopropoxyphenyl)methyl]-

To a solution of 4-[(4-isopropoxyphenyl)methyl]-5-
methyl-3-(2,3,4,6-tetra-O-acetyl- 3 -D-glucopyranosyloxy) -
1H-pyrazole (61mg) in ethanol (3mL) was added 1N agueous sodium

20 hydroxide solution (0.53mL), and the mixture was stirred at room
temperature for 2 hours. The solvent was removed undex reduced
pressure, and the residue was purified by solid phase extraction
on ODS (washing solvent: distilled water, eluent: methanol) to
give 3-( B -D-glucopyranosyloxy)-4-[(4-isopropoxyphenyl)-

25 methyl]-5-methyl-1H-pyrazole (39mg).

'H-NMR (500MHz, CD,0D) & ppm:

1.26 (6H, 4, J=5.9Hz), 2.05 (3H, s), 3.25-3.45 (4H, m),



10 using 1, 2-di hydro-4-[ (4-nethyl phenyl)nethyl]-5-trifluoro
nmet hyl - 3H pyrazol .- 3-one i nstead of
. 1, 2-di hydr o- 4- [ (4net hyl t hi ophenyl ) met hyBP-5-tri f1 uor onet hyl - 3H pyr azol - 3- on
e. Then, the title conpound was prepared in a simlar nmanner to that
described in Exanple 35 using 4-[(4-nethyl phenyl) 15
methyl ]-3-(2,3,4,6-tetra-0O acetyl -a-D gl ucopyranosyl oxy)
5-trifluoromethyl-1H pyrazol e i nstead of 4-[{4-isopropoxg
phenyl ) met hyl §553 &% h{3H 3-112, 33 475=3 39 al B adel y|4/4374.60 (1H, m),
gl ucopyr anosyl oxy) - 1H pyrazol e. 1H NVR (SOONPE? CD30D) b gpn1 20 . 25 (
3H, s ) , 35.0@05310461H, 4m), n§-7036.8%-G2H, m) ( 1+POnj-153(2H700s. 90 (3H,
m, 4.80-4.95 (1H) nm), 6.90-7.15 {4H) m Exanple 58
4-[ (4- Et hyl phenyl ) met hyl ] - 3- (/ 3- D- gl ucopyr anosyl oxy)-5 25
trifluoronethyl-1H pyrazole
4-[ (4- Et hyl Bhemplengé hyl ]-3-(2, 3, 4, 6-tetra-0-acetyl
/ 3- D- gl ucopyr anosyl oxy) -5-trifl uoronet hyl - 1H pyrazol e was 47 prepared in
a simla nanOér-REIieoPTRanoS Y hr +Rropylphenyl) -

4-[(4-ethy|pheny|%nethyl]-l,Z-dihydro-5-trif|uoronethyI-SFprrazoI-3-one
i nstead of e

1, 2-di hydro-4-[ (4net hyl t hi ophenyl thyl ]-5-trifl.uoro -3 zo] - 3-o0n
e. 5 Then, the tiTPre %’owp% ﬂ“@é@‘gﬁ‘éﬁ%rdgfaaﬁeé{ sllli!lm gﬁhﬁéﬁﬁe%%‘g?h%
described in Exanple 35 ysing . _ AL _ _
4-[(4-ethy|BH@HyH?ﬁﬁFﬁ?F?-ﬁg(Efﬁwﬁ}%-%gtPg}%ga%e?ﬁFPX}Efgf&éog§?g%%syloxy)5
-trifluoronethyl-1H pyrazole, instea _ _
4-1 (4-isopr Bﬁséﬁﬁﬁg%yﬁif hyl‘?: 3: %eg ﬁg%Fﬁ?(Q,'%?i,t%}f B89ty -B-D 10
gl ucopyranosyl : 30 QoNHe s P)180BPBpokyl8 (3H t,
327, 610 2?%6%.3)83}%% i bg?ﬁé%gﬁn%% m) £ ¥51goBPdpoRy
3.70-3.90 ( , 14.95 0. (9, 9527618t Al o0kcdbyEx@m e 59
3-(a-D-Q UC§E§P§%&2‘§F§§§?- ik ?%ﬁﬁ?%g%r SEyTphenyl Srethyl To5tFif I uor omet hvl - 1H
-pyrazol e 4yh(dobyeRAEBYHBRGNY L B RMED18- (2, 3, 4, 6-tetra- Q20
acetyl -/ 3- D~ gl ucopyr anosyl oxy) -5-trifluoronethyl -1H pyrazol e was prepared
in a sinlatyDpuRefsbomiibat cosssy i degpina Exanpl e 26 using
1, 2-di hydro-4-[ (4-isopropyl phenyl )nmet hyl ] -5-trifl uoronet hyl -3H pyrazol - 3-on
e instead ob.b12qi3hydrQ- 4=f7( 4Ha®t, hyl.6bi-apké&ny RHnemly| R~ 85t (BHI. ush e- net hyl
25 3H pyrazol -3-one. Then, the title conmpound was prepared in a sim/lar
manner t® thkatsdeseni beH,im) BAURH -6 38 diihgm), 3.55-3.75 (3H, m), 3.83
4-1 (4i sopropyl phenyl ) nmethyl]-3-(2,3,4,6-tetra-0O acetyl-(3-D

(1H, d&, J=11.9Hz), 5.00-5.10 (1H, m), 7.00-7.15 (4H, m)

Example 37
3—(B-D-Glucopyranosyloxy)-4—[(4-isobutylphenyl)methyl]-5—

20 methyl-1lH-pyrazole

The title compound was prepared in a similar manner to

that described in Example 35 using 4-[(4-isobutylphenyl)-
methyl]-5-methyl-3-(2,3,4,6-tetra-0O-acetyl- 8 -D-gluco-

pyranosyloxy)-1H-pyrazole instead of 4-[(4-isopropoxy-

(]
(@]

phenyl)methyl]—5—methyl—3—(2,3,4,6-tetra—0-acetyl-B—D-
glucopyranosyloxy) -1H-pyrazole.

'H-NMR (500MHz, CD,OD) O ppm:



48 gl ucopyranosyl oxy)-5-trifl uoronet hyl - 1H pyrazol e i nst ead of

4-[ (4-1isopropoxyphenyl)nethyl]-5-nmethyl-3-(2,3,4,6-tetra-0O
. acetyI-B-D-gIucopyranosyloxy)-lH—pyrazoﬁ@. 1H NWVR (500MHz, CD30D) O ppm 5
1.20 (6H, d, J=6.9Hz), 2.75-2.85 (1H, m, 3.15-3.40 (4H, m, 3.55-3.65 (1H,
m, 3.70-3.90 (3H, m, 4.80-4.95 (1H, m, 7.00-7.15 (4H, m Exanple 60 10
4-[ (4- Chl or ophenyl ) met hyl ] -3-((3-D gl ucopyranosyl oxy)-5
4-[ (4- Chl orophenyl )net hyl ]1-3-(2, 3,4, 6-tetra-Q-acetyl
(3-D—g|ucoﬁ@r&ﬁoé@%o%@)-@§Q¢Qé4knnknﬁ91%w99iﬁ-ﬁyr ol &-Q4s (BRepiled?thta
simlar manner to that described in Exapple 26 1 gﬁggg
4-[ (4-chl or bptengt ) et hiHiz) 1, 3: 4P nydfD- 638 ¢ i Pl uot oo et h9 P - SEHpyPhzol - 3- one
i nstead of
1, 2- di hydr 05409 ¢ 3@ h{LHhi Bhhehy? S bt byl § 4B ¢ £ 1 uor omet hyl - 3H pyrazol - 3-on
e. Then, the title conpound was prepared in a simlar manner to that
descri bed in Exanple 35 using 4-[(4-chlorophenyl) 20
met hyl ]1-3-(2, 3,4,6-tetra-0-acetyl -/ 3-D gl ucopyranosyl oxy)
5-trif|dbroﬁ%?ﬁ?#elﬁﬁpyrazole i nst ead of 4-[(4-isopropoxy

Q -D

phenyl ) met hyl ] - 5- et hyl _
glucopyrano-vxi,st R SRR e g 1 &y B - —5—1p —20- 3. 40
(4H, m, 3.55-3. H . 75-3.90 (3H, m, 4.80-4.95 (1H, m, 7.10-7.25
(4H, m 4 6

3- (a-D- G ucopyr anggyl 0XY) z 4z ko h s BOdNEd )P Wika 198t AshnéxPtepy! py

razol e
that described in Example 35 using 5-methyl-4-[(4-propoxy-

10 phenyl)methyll-3-(2,3,4,6-tetra-O-acetyl- 8 -D-gluco-
pyranosyloxy)-1H-pyrazole instead of 4-[(4-isopropoxy-
phenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0O-acetyl-f3-D-
glucopyranosyloxy)-1H-pyrazole.

'H-NMR (500MHz, CD,0D) 0 ppm:

15 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)

Example 39

20 4-[(4-Ethoxyphenyl)methyl]—3-(B-D—glucopyranosyloxy)—s-

methyl-1H-pyrazole
The title compound was prepared in a similar manner to
that described in Example 35 using 4-[(4-ethoxyphenyl)-
methyl]—5-methyl—3-(2,3,4,6-tetra—0-acetyl—B-D—gluco—
25 pyranosyloxy)-1lH-pyrazole instead of 4-[(4-isopropoxy-
phenyl)methyl]—5-methyl—3-(2,3,4,6—tetra-0-acetyl—B—D—

glucopyranosyloxy)-1H-pyrazole.



To a suspension of 3-((3-D glucopyranosyl oxy)-4-[(45
i sopr opoxyphenyl ).met hyl ] - 5- met hyl - 1H-pyr azol e (50ng) and cesium carbonate
. (0.20g) in N N-dinethylformmde (1nl) ®was added i odopropane ( 0 . 036nL )
at 50°i , and the m xture was stirred overnight. Water was added to the
reaction mxture, and the resulting m xture was purified by solid phase
extraction on ODS 10 (washing solvent: distilled water, eluent: nethanol).
The resulting sem-purified material was purified by col um chr omat ogr aphy
on silica de! NMH UeS0QMHY ¢ IpOBetthamed: met hanol = 8/ 1) to give
3-((3-D gl ucopyranosyl oxy) - @%&ﬁésopropo§¥phenyl %7¥ %iﬁ neth I-l propylp
yrazol e (28nP4 (3HIH NMRETSE ABoFH 0 i) m (
1.26 (6H, d, J=6.0Hz), 1.65-1.80 (2H, m, S 3. 25. §H$4H lﬁ
3.55-3. 75 (86013, 73. (3H 3.1k, (33+&0 -, 904 (4@-'4"@0 €1P+7 H, 5‘100’57 Zh, m,
6. 70- 6. 80 (2H, 7.00-7.1
1- Et hyl - 3- (-’a—@g%ub%p%%ndﬁi/} 0%,’3023 §31- f%pr%byll)h%ﬂ)]n%t(f%ﬂi %) et hyl Rvr
azole The title conpound was prepared in asimlar manner to 25 that
describéd in Exanple 61 using iodoet hane instead of iodpropane. 1H NWR
(500MHz, CD30D) E 50 1.26 (6H, d, J=6.0Hz), 1.29 (3H, t, J=7.2HZ),
2.08 (3H, s5xa@P1?5 8 45 ( 4H m , 3. 55-3. 75 (3H, m , 3. 75-3. 90 (

éﬁ?O?%.éos(QG 2?) , J=7.2Hz)) 4 40-4. 60 (1H) Qpi(isé¥léiuoréh thJ?

1-Ethy|-3-(B—D—g!Ecogﬁragbfgl g% ]I(4 nethoxyphenylInethyl]-S-netthnvraz
ol e The tip nasimlar nanner to 10 that
descri bed in Exan'Plln %](%nﬁcji.(rgd %%3) :%f&)%' a similar manner to

oxy) - 4- [ (4- met hoxyp e H pyrazol e I nstead of

3-(/ 3- I r e hyl - 1H pyr a
o1 ¢ andDsi E88Y (8 %8?%%?%&? D R R PLTEAS . Gty o

ppm 1.29 ( N ), AR (At 0515585 3. 75 (6H,
m, 3.82 (1H d%o %E?“H%%l“%g% % |ﬁ [((500 5710 (1H, ),
6. 70- 6. 85 (Békhyl th?ij%e%ﬁyi?btht EQzEXQHEhgtééd of 4-[(4-
3-(/3-Dd ucopyranosyl oxy)-4-[ (4 net%oxyphenyl)nethyl]-S The title conpound
gﬁ? pEfp?reﬂsbﬁr@pék?bhéhyﬂﬁﬁ@@hyl@ thmetHescBI- b3 0, Exaapte-61 usi ng
a- D- gl ucopyr anosy
acetyl- B -D-glucopyranosyloxy)-1H-pyrazole.

15 'H-NMR (500MHz, CD,0D) 6 ppm:
2.08 (3H, s), 3.20-3.40 (4H, m), 3.67 (1H, dd, J=5.0, 11.9Hz),
3.75-3.90 (3H, m), 5.00-5.10 (1H, m), 7.30-7.45 (2H, m),

7.45-7.60 (2H, m)

20 Example 41

4-[(4-tert-Butylphenyl)methyl]-3-(f -D-glucopyranosyloxy)-

The title compound was prepared in a similar manner to

that described in Example 35 using 4-((4-tert-butylphenyl)-
295 methyl]-5-methyl-3-(2,3,4,6-tetra-0O-acetyl-8-D-gluco-
pyranosyloxy)-1H-pyrazole instead of 4-[(4-isopropoxy-

phenyl)methyl]—5—methyl—3-(2,3,4,6—tetra—0-acetyl-B-D-



25 oxy)-4-((4-met hoxyphenyl ) net hyl ] - 5-met hyl - 1H pyrazol e i nstead of
3-(a-D gl ucopyranosyl oxy) -4-[ (4-i sopr opoxy
. phenyl ) et hyl ] -5-net hyl - 1H pyrazol e. BB 1H NVR (500MHz, CD30D) b 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 7% (3H mM, 3. 73 (34 s), 3. 75-3. 8 ( 1H m , 3
. 8-3. 95 (24 mMm , 5. 00-5. 10 ( 1H mM , 6 . 70-6 . 85 ( 2H, 5 M)
7.00-7.15 (2H, m Exanple 65
1- Et hyl - 4- [ §Zuebpoxunbenybxyipt byt pyBatai&: gl ucopyranosyl oxyJ~- 5- net hyl ~yr az
ole 10 The title conpound was prepared in a simlar manner to that
descri bed ity Ewawpt $06MHLISi OBLOD) O ppm:
4-[ { 4- et hoxyphenyl ) net hyl ] - 5- met hyl - 3- (a- D- gl ucopyr anosyl oxy) - 1H pyrazol e
i nstead of 1.28 (9H, s), 2.06 (3H, s), 3.25-3.45 (4H, m), 3.60-3.90 (4H,
3- (a- D- gl ucopyr anosyl oxy) -4-[ (4-i sopropoxyphenyl ) net hyl ] - 5- et hyl - 1H pyr azo
| e and usi ng)i,08060Rh&n&01%51Hnsn¢ad7 PS5+ dddpr bpHnem) 1H NRR- T 580 MEH 0D) O
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,53.55-3.75 (3H, m, 3.75-3.85 (1H, m, 3.90-4.00 (4H, m, 5.00-5.10
(1H, m, 6.70-6.85 (2H, m, 20 7.00-7.15 (2H, m Exanple 66
4-j (4- Et hoxgphenyk) Adt hyl | - 3- (a- D- gl ucopyr anosyl oxy) - 5net hyl - 1- pr opyl pyrazo
|l e 25 The title conpound was prepared in a simlar manner to that described
in Exanpl e 611mgkﬁgtoxyphenyl)methyl]-3-(B-D-glucopyranosyloxy)-s—

4-[ (4- et hoxyphenyl ) net hyl ] - 5- net hyl - 3- ( B- D- gl ucopyr anosyl oxy) - 1H- pyr azol e
52 instead @ﬁigiéalﬁigﬁﬁééﬁ}ﬁanosyloxy)-4-[(4-isopropoxy

h | thyl]-5-nethyl-1H |l e. 1H NMR (500NHz, CD3Q S 0,87
(3n 1) 527 oty Treakithey BYRESEE e PIoRarer or coRinathy, mBROPE(3FI <)
3.25-3. 4 4 . 3.55-3.75 ((3H , . 1, =2 . 1Hz ,
3 . 85- .(6ga(n§ﬁfcﬁf%?%5l? gﬁ?gpillag(g%ﬁﬁgnf“é?%o?g?ggyféﬁfy%fj :

7.00-7.15 (%chgh]géq%gkgy§23-(2,3,4,6-tetra-0-acetyl-B-D-gluco—

pyranosyloxy)-1H-pyrazole instead of 4-[(4-isopropoxy-
phenyl)methyl]-5-methyl—3—(2,3,4,6-tetra-0-acetyl-B—D—
glucopyranosyloxy)-1H-pyrazole.

15 'H-NMR (500MHz, CD,0D) 0 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 (2H, m), 7.05-7.15 (2H, m)

20
Example 43
3-( 8 -D-Glucopyranosyloxy)-5-methyl-4-][ (4-methylthio-

phenyl)methyll-1H-pyrazole

The title compound was prepared in a similar manner to

o
(W)

that described in Example 35 using 5-methyl-4-[(4-methyl-
thiophenyl)methyl]-3-(2,3,4,6-tetra-0-acetyl-f3 -D-gluco-

pyranosyloxy)-1lH-pyrazole instead of 4-{(4-isopropoxy-



10 1-Ethyl -4-[(4-ethyl phenyl)nethyl]-3-(~3-Dglucopyranosyl The title
conpound was prepared in a simlar manner to that described in Exanple 61
. using 4-[(4-ethyl phenyl) 39
met hyl ] - 5- met hyl - 3- ((~- D- gl ucopyr anosyl oxy) - 1H pyrazol e 15 i nstead of
3- (a- D- gl ucopyranosyl oxy) - 4-[ (4-1i sopr opoxy
phenyl ) net hyl ] - 5- net hyl - 1F1- pyrazol e and usi ng i odoet hane i nstead of
i odopr opane. 1H NMR (500MHz, CD30D) 8 ppm 1 . 17 ( 3H, t , J=7 . 6Hz ) , 1
. 28 ( 3H, phenyITmetBiiZ])5-m@8thyD63¢ (3B ,8,5-telra-66a20ty2HSB ep- J=7. 6Hz),
3.25-3.45 (4H, nm), 3.55-3.75 (3H, m, 3.75-3.85 (1H, nm, 3.90-4.00 (2H, m,
5.00-5.10 (4BHucopyr@anb®yIog$(4Hd-pyr&zaipl.e 68 25
4-[(4-Ethy|ghenyl)nethyl]-S-(/S-D—gIucopyranosyloxy)-S The title conpound
was prepar edHiNMR $500MBz, nGDYGD) t® pplH3 that described in Exanple 61 using
4-[ (4- et hyl phenyl ) et hyl ] - 5- net hyl - 3- (a- D- gl ucopyr anosyl oxy) - 1H pyrazol e
instead of 2.06 (3H, s), 2.42 (3H, s), 3.20-3.45 (4H, m), 3.55-3.75 (3H,
3- (Q D gl ucopyranosyl oxy) - 4- ((4-i sopropoxyhenyl ) et hyl ] - 5- net hyl - 1H pyrazo
e. 5 1HANVRm)500V8R) 3CB80DLHE ppm 500875¢3A, (LH,JmY, 4HzP5-7.20 (4H, m
J=7.6Hz), 1.65-1.80 (2H, m, 2.06 (3H, s), 2.56 (2H, q, 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 10 Exanple
69 1-Butyl-3-((3-D gl ucopyranosyl oxy)-4-[(4-isopropoxyphenyl) The title
conpound waE*pFP@g&réd in a simlar manner to that described in Exanple 61
usi ng bronobut ane ins&??d of 15 i odpropane.

5-Ethyl-3- -D-gqlucopyranosyloxy)-4-[(4-methylthiophenyl) -
methyll-1H-pyrazole
10 The title compound was prepared in a similar manner to

that described in Example 35 using 5-ethyl-4-[(4-methyl-
thiophenyl)methyl]-3-(2,3,4,6-tetra-O-acetyl- 3 -D-gluco-
pyranosyloxy)-1lH-pyrazole instead of 4-[(4-isopropoxy-
phenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0O-acetyl-f3-D-

15 glucopyranosyloxy)-1H-pyrazole.
'H-NMR (500MHz, CD,OD) & 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 (1H, m),
5.00-5.10 (1H, m), 7.10-7.20 (4H, m)

20

Example 45

3-( B -D-Glucopyranosyloxy)-4-[ (4-isopropylphenyl)methyl]-5-

methyl-1H-pyrazole
The title compound was prepared in a similar manner to
25 that described in Example 35 using 4-[(4-isopropylphenyl)-
methyl]-5-methyl-3-(2,3,4,6-tetra-0O-acetyl-f3-D~gluco-

pyranosyloxy)-1lH-pyrazole instead of 4-[(4-isopropoxy-



1H NVR (500MHz, CD30D) 8 ppm 0.92 (3H, t, J=7.4Hz), 1.20-1.40 (8H, m,
1.60-1.75 (2H, m, 2. 07 ( 3H s ) , 3. 25-3. 45 ( 4H m , 3. 55-3 . 75 (
.3 m , 3. 81 ( 1H dd, J=2 . 1, 12 40Hz ) ( 3 . 91 ( 2H, t , J=7 . 2Hz

4 . 45-4 . 55 ( 1H, n) 20 5.00-5.10 (1H, m, 6.70-6.80 (2H, m,
7. 00 7.10 (2H) m Exanple 70 3-(a-D G ucopyranosyl oxy) - 4-
(4-1 sopropoxyphenyl)nmethylJ 25 The title conpound was prepared in a simlar
manner to that described in Exanple 61 using 2-bronopropane instead of
i odopr opane hen@é)inldt&ilyﬁ]( 50aMny 1EB3QD), 38 4ppPRtetra60fBEe ty) - =60 OHz) |
1.30-1.40 (g 2.08 (3H, s), 3.15-3.45 (4H, m, 3.55-3.75 (3H, m, 3.78
(1H) dd, J= @l&bob&rﬁﬁbsyﬁoxy4 18594raz¢5e( 1H m , 4 . 45- 4. 55 ( 1H, m
, 5. 00-5 . 10 ( 1H 5m, 6.70-6.80 (2H, m, 7.00-7.10 (2H, M Test Exanple
1 Assay for HnNMblKeopMEEfeCD3@m)hanppmSGLTz activity 1) Construction of
the plasm d vector expressing human SG.T2 10 Preparation of the ¢cDNA
library for 1IR@R dpl.i fdi.cd=i6oHEds @epﬁoKﬁﬁd 59 r dvd@Pse -BPandri PfYi-on of a
total RNA deprived from human ki dney ene) with ollqo dT_as the
priner, ¥si g 28uPert5Sdritpt mor.e3mBibi- f3| th |(é s{t Rt &OpEoiBRIIHNFRB) -
TECHNOLOG ES). The DNA fragnment coding for human SA.T2 was anplified by the
15 PCR react?-&9-7.A5Hi4th fHe human ki dney cDNA |ibrary described above was
used as the tenplate and the follow ng oligo nucleotides 0702F and 0712R,
presented as sequence nunber 1 and 2 respectively, were used as the
prinmers. The anplified DNA fragnent was ligated into pCR ( Invitrogen ) , a
vector for @ﬁﬂmﬂﬂ? %ﬁ)accordlng to standard nethod of the kit . The

of k /i Iasnld DNA was extracted and

cont ai ni

purlfle&8 n s, 25 anplifying of the DNA
fragrent codi ng f o S REL QrOBgrbY iMes RORS BaCtfihed Romhi ch
the foll ow ng ollgo nu ggt?hmg §@§4F ang %glgR presented as seéhence

number 3 athat described in Example 35 using 4- [(4—methylthiophenyl)-
methyl]—3—(2,3,4,6-tetra-0—acetyl—B—D-gluco-pyranosyloxy)-
5-trifluoromethyl-1H-pyrazole instead of 4-[(4-isopropoxy-
15 phenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-acetyl-f-D-
glucopyranosyloxy) - 1H-pyrazole.
'H-NMR (500MHz, CD,OD) 0 ppm:
2.42 (3H, s), 3.25-3.50 (4H, m), 3.69 (1H, dd, J=4.9, 12.0Hz),

3.75-3.90 (3H, m), 4.90-5.10 (1H, m), 7.10-7.20 (4H, m)

20
Example 47
4-Benzvyl-3-(B -D-glucopyranosyloxy)-5-trifluoromethyl-1H-
pyrazole
The title compound was prepared in a similar manner to
25 that described in Example 35 using 4-benzyl-3-(2,3,4,6-

tetra-0O-acetyl- 3 -D-glucopyranosyloxy)-5-trifluoromethyl-

1H-pyrazole instead of 4-[(4-isopropoxyphenyl)methyl]-5-



55 4 respectively, were used as the priners. The anplified DNA fragnent was
digested with restriction enzynes , Xho | and Hnd I1l, and then purified
. with Wzard purification System ( Promaéjla ) . This purified DNA fragnent
was inserted at into the 5 corresponding restriction sites of pcDNA3.1 (-)
Myc/H s-B ( Invitrogen ) , a vector for expressing of fusion protein. The
Escherichia coli HB101 was transfornmed according to usual nethod and then
sel ection of the transformant was perfornmed on the LB agar medi um
cont ai ni ng meXhylg/3mi( 203 ,érrrﬁ-d-'lelﬂﬂarr.o'meéﬂlrd?ppa§#§6°maﬁﬁ§yé9¥¥éét ed and
purified fromthis transformant , the base sequence of the DNA fragnent
i nserted atlH-ipynagale.cloning sites of the vector pcDNA3 . 1 { - ) Mc/His
- B was anal yzed. This clone had a single base substitution (ATC which
codes for tHeNMBoI(GQOMHE-48D:0Bd SuPPM:tuted by GIC ) conpared 15 with the

o 65 (150583 i (alie 1 357 B8 Tai Sh Lza0ms) 13- 80575 IRk for

i sol euci ne-433 was obt ai ned._ Thi | agm ector pressi ng human SG.T2 in
whi ch t Re ﬁé)ptiﬂe97pr‘g]§bntde'd Jefsﬁs%hﬁe’ng;e%%dﬁﬁz’s SF?S( fmﬁsed to the carboxyl
term nal 20 al ani ne residue was designated KL29. Sequence Number 1
ATGGAGGAGCACACAGAGCEC Sequence Nunber 2 GGCATAGAAGCCCCAGAGGA Sequence Nunber
3 AACCTCGAGAT% CACAGAGEC 25 Sequence Nunber 4

AACAAGCTT GAGGA Sequence Number 5 KLGPEQKLI SEEDLNSAVDHHHHHH
56 2 ) Preparation of the cells.expnegsing [Lapsl.enhby )
the plasm &% OR Y RRR OS2 : v
Rl KEN CELL El ect roporati on was
per f or med \E PU R Rad 5 Laboratories) under the condition:
0.290 kY, 975 ~F)rrte %1406 Rlpdbufa “a&- BreghkeanﬂnZQ 5191 Dar khaPnéh 00 ~, L
of OPTI-MEM 1 nedium ( G bco-BRL : LIFE TECHNOLOG ES ) in the O . 4 cmtype
cuvette . Afief ddecothedtimnstanpld hes aadisg ver o halergsd:aepinnyl) -
centrifugation and resuspended with OPTI-MEM | nedium 10 ( 1nl/cuvette ) .
To each welfeimyPP-3el2 53 pd M eted2d-ola®dt i 8 -0elglusus pgranosylesyjdded.
After overnight culture at 37 C under 5 ~ COz, 125 ~L of DMEM nedi um whi ch
i s cont ai ni hgtADf bhiofehathpbvl Mepweazoi € Sankioe akd; unfy ak-ul) ( 4 0o RIPRGH Y.
sodiumpenicillin G (G bco-BRL: LI FE TECHNOLOd ES), 100 ug/nmL 15

st rept onyci pheny I phetfiyd bsandfhyl- 3+ FE TECHNOLOG ED Jaawty dde®-t 0 each
well. These cells were cultured until the next day and then they were used
for theldSreaglmeppyrandsyhexy hhibrPY¥g§zakei vity agai nst the uptake of

met hyl - a- D- gl ucopyr anosi de. 20 3) Measurenent of the inhibitory activity
agai nst t he Hipisk el D9 OMHg hyFRAD- ¢ RBPYr anosi de After a test conpounds was

di ssolved in dinethyl sulfoxide and_diluyte ifh_th take_huffer pH
7.4 buffer %oﬁ?a?nﬁ%g("i}ﬁonh)l\/l ?oéi7uﬂ11§hl ri‘ﬂ‘e"l,l\{l"z rﬁ@lﬁtﬁé s'sil§u|¥1 cﬁ%gri% © 1 25
mMi cal ci um ¢chl orid gnesj chl ofjde, _

met hyl a- D- gla ung% gﬂog?ggﬂ, H?O mg% 4838 ngydr%gyg%\ﬂhz/?)s- 1?:)? p Zr%ZiTF&A ] et hane
sul fonic acydognq ?5"&’5%{”& hydr oxy 57 nmethyl ) am nonethane ) , each

di l uent was usSéd ' as test ‘sanple for neasurenent of the inhibitory activity.

After rgpoval of the nediumof the COS-7 cells expressing transiently human
SGLT2 to each well 200 ~,L of the pretreatnent buffer ( a pH7 . 4 buffer

Example 49

VA

norati on .

*-i ;h.‘i(-,u d;o VH
C

3-( B -D-Glucopyranosyloxy)-4-[ (4-methoxyphenyl)methyl]-5-

methyl-1H-pyrazole

The title compound was prepared in a similar manner to

that described in Example 35 using 4-[(4-methoxyphenyl)-

]
(W]

methyl]~5-methyl-3-(2,3,4,6-tetra—0-acetyl—B-D—gluco-

pyranosyloxy)-1H-pyrazole instead of 4-[{(4-isopropoxy-



5 containing 140 mM choline chloride, 2 nmM potassiumchloride, 1 nM cal cium
chloride, 1 mM magnesi um chloride, 10 nmM
. 2-[4(2-hydroxyethyl)-1-pi perazi nyl ] et harf sul fonic acid and 5 mM
tri s(hydroxynet hyl ) am nonet hane) was added, andthe cells were incubated at
37 'Cfor 10 mnutes. After the pretreatnment 10 buffer was renoved, 200 ~, L
of the sane buffer was added again, and the cells were incubated at 37 ~
for 10 mnutes . The buffer for neasurenent was prepared by addi ng of 7 uL
of methyl - a@aéh&lﬂl@@hmlbpwraﬂbsyble%ﬁh%r%hﬁnﬁ%‘ﬁﬁ@c@aﬂgﬁwbc%ﬁ%% uL of
the prepared test sanple. For the control, the buffer for 15 neasurenent
wi t hout t esgleonpyuanowasoRy epal eByT#apl @stimte of the basal uptake in the
absence of fest conmpound and sodium the buffer for neasurenent of the
basal upt akej-NuR chb @@MHzi nED0 MM BP®BI i ne chloride in place of sodium
chloride, was prepared simlarly. After the pretreatnent buffer wa
removed, 202784~{3Bf he deddt 5 éAHN oF) nedis? ehef? Q/%{'% dded -3 Zaﬁh
wel |, the cells were incubated at 37 ~C for 2 hours . %he(\ uff r for
measur erfent Shas3r 8Apded0 b UL of® 14 Jnvdhi (g b TP el - (é gHB # bu’in
contai ning 140 nmM chol i ne chI oride) 2 mM potassiumchloride, 1 nM cal CI um
chl ori de) 17nﬂ/f5rragﬂ1ésﬂaﬁv cPori de, 10 25 nM net hyl - a- D- gl ucopyr anosi de, 10
nmM 2-[ 4- (2- hydr oxyet hyl ) 1- pi per azi nyl ] et hane sul fonic acid and 5 nM
tris(hydroxynet hyl ) am nonet hane) was added to each well and i mredi ately
58 renoved. AftegL t\é\? addi ti onal washing, the cells were solubilized by
addi ti on of E¥§MRLP 0.2 N sodi um hydrOX| de to each well. After the cell
| ysates were tra
M cr oSci nt - 46= was

measur egy wi th m %ﬁgl @iﬁlé%&k é&ﬁa'&& %ﬁﬁedTmu@tlnﬁE%(ikﬂa%%erTﬁé

dlfference i n uptake was obt ai ed as 10 al ue by subtracting the

radi oacti vi tyakngbberBgsal 1HPERKRAPLEORBt HalingN4CBBAEQL -8DMethoN -Bhe
concentrations at which 50 % of uptake were Inhibited 10 ( 1CSO) were

cal cul ated fpo h npL 1L BL & 1 @Fo s ¥€o 11808 £2 $Bd hod.
The results ?irg1 ghgv\ﬁ%g?ﬁgt EGQFEQ ovmqung 'I%bl e 1(;}"E(Ta‘*')Y %aﬁTest conpoundl C
val ue instead of 4-[(4-isopropoxyphenyl)methyl]-5-methyl-3-

(nM Exanpl e35181Exanpl e~36441Exanpl e37346Exanpl e38702Exanpl e39185Exanpl €438
4Exanpl e445Q9Exaunke4244hEvaaplkee466 7D Exagbh edpydatusynpded P3BBEXanpl e52835Ex
anpl e55280Exanpl e56190Exanpl e58634WAY- 123783>100000 59 Test Example 2
Assay fo5 tpgrbaoilki.tatory effect on urinary glucose excretion Method A) 5
As experinental animal, overnight fasted SD rats (SLC, male, 5 weeks of
age, 120- 156§)NMBr éSQQHHz TEBsORbnPorRd: ( 25. 40 ny) was suspended in 762 ~.L
of ethanol and dissol ved by addi ng of 3.048 ni of (yet hyl ene % ycol. 400
and 3.81 L 2005s4BHnes AnB tHem 33 (Agnl) s0f ut P oh- Hrefred. PR parl of
this

(1H, m), 7.05-7.25 (5H, m)

20 Example 51
3-( B -D-Glucopyranosyloxy)-4-[ (4-methoxyphenyl)methylj-1,65-
dimethylpyrazole

The title compound was prepared in a similar manner to

that described in Example 35 using 4-[(4-methoxyphenyl)-
25 methyl]-1,5-dimethyl-3-(2,3,4,6-tetra-0O-acetyl-f-D-
glucopyranosyloxy)pyrazole instead of 4-{(4-isopropoxy-

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



10 solution was, diluted wth the solvent (saline: polyethylene glycol 400:
ethanol = 5:-4: 1) and then each solution at the concentration of 3.3, 1 or
. 0.33 (ng/nL) was prepared. Each of thesd3sol utions was subcut aneously
adm nistrated to the rats at the dose of 3 nL/kg (10, 3 and 1 ng/kg) . For
the control, 15 just only the solvent ( saline: polyethylene glycol 400:
ethanol - 5: 4: 1) was subcutaneously adm nistrated at the dose of 3 ni/Kkg.
| medi ately after this subcutaneous adm nistration, 200 g/L gl ucose
sol uti on waglocapyyanasyhosy er bd-pyraselelose of 10 nl/kg (2 g/ kg). The
subcut aneous adm ni stration was 20 perfornmed with 26G needle and 1 niL
syringe. This et EEniIMHzt reRJO vaspper f ornmed with gastric tube for rat
and 2. 5 nL syringe . The head count in one group was 3 . Col |l ection of
uri ne was per®6r 3. is) nst-a5ol3i-dSc44E . Rl er3 tHest HUMGH sfat Bods (e
finished. The sanpling time for 25 collection of urine _was 4 hours aster
the gl ucoseshdndni&t3?a?® ohlH AMler oAA-Sothifd 185 Bi-né - Vs 6 BRi SKEA, ™1 he
urine volume was recorded and the urinary glucose concentrati on was
measured.  7005TRelfl (iBBseMtoncentrati on was measured with a kit for
| aboratory test : G ucose B-Test WAKO ( Wako Pure Chemical Industries , Ltd
. ) . The anmpunt of urinary glucose excretion in 4 hours per 1 body was
cal cul ated fromurine volume and urinary glucose 5 concentration. Method B)
As experi meB¥8MPafi A&l , overnight fasted SD rats (SLC, male, 7 weeks of
age, 180-220g) were used. At ound as _suspended or
di ssol ved i 3=8¢0-21G PR S = o , Addf e tAVLtNgs  of
pol yet hyl ene. gl j en 3. 3 ng/nL solution

was prepar ett. IRet ¥ AP s L e A RERE S Y FE R4 i t h t he sol vent (saline:
pol yet hyd ene gl ycal,o409;, gt 7d Yyadt propAh Uhen ek 159! Hhhaeratot he
15 conciédntrati on g 639%:1%.%%&8{)1%?3%%5 (pnltflge;prrL) was prepar ed. Afterrt he body
wei ght's of ftg‘atr ab8 c¥ebBATEASBLkEMDp1ENE5! 85ingOMPANEHY$OLUL ( @0mBREY 1 -
adm ni strated by intravenous injection to the tail vein at the dose of 3
m/kg (10, 1p3p@n@nd1TREkEY,11EQL (bhg, gOBLERLralShcabYY - 1D S@lwesut

(saline: po%yet%ylg%qulyc%llzo 500: et hanol = 5: 4: was gghinistrated
by i ntravengysandksglbkg) -50tirhe1tairbmeehplpyrabeldosasetad ok/ kgl (4-

| medi ately after this intravenous adm nistration, 200 g/L gl ucose solution
was oral ly adepropbsiyptentylthetdoig-ofmé@hyilliRg(L, 2,9/ kgtptraThe

i ntravenous adm nistration was perforned with 26G needle and 25 1 nL

syri ngeis Thacergll -adinb Ai St ¢ 6p v oan &gl qeey § oI Aveslyraidilgastri ¢ tube for rat
and 2.5 nL syringe. The head count in one group was 3. Collection of urine
was perfornéH-NMRnésabmHhc CD,0D) O ppm:

2.42 (3H, s), 3.30-3.50 (4H, m), 3.69 (1H, dd, J=4.7, 12.0Hz),

3.75-3.90 (6H, m), 5.25-5.35 (1H, m), 7.05-7.20 (4H, m)

20 Example 53
1-Ethyl-3-( 8 -D-glucopyranosyloxy)-4-[(4-methylthiophenyl)-
methyll-5-trifluoromethyvlpyrazole

The title compound was prepared in a similar manner to

that described in Example 35 using l-ethyl-4-[(4-methyl-

thiophenyl)methyl]-3-(2,3,4,6-tetra-0O-acetyl- 3 -D-gluco-

=]
n

pyranosyloxy)-5-trifluoromethylpyrazole instead of 4-[(4-

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



Gl cage after the glucose administration was finished. The sanpling tine
for collection of urine was 24 hours after the glucose adm ni stration.

~ After collection of urine was finished, g4he urine volune was recorded and
the urinary glucose 5 concentrati on was neasured. The gl ucose concentration
was neasured with a kit for |aboratory test: G ucose B-Test WAKO (Wako Pure
Chem cal Industries, Ltd.). The amount of urinary glucose excretion in 24
hours per 200 g of body meight was cal culated fromurine volune, urinary

gl ucose congedty fuﬁon) 1 yesdles are shown in the

foll ow ng Table 2. é%Pé 2] TestsﬁgﬁggﬂndﬁgﬁkodDose (mg/ kg) Amount  of

Uri nary G|ﬁyrnmﬁk@g@nmmgl(¢ugdbqlkﬁﬁﬁgmple 35H17410188122. 1A383. 2 Exanpl e
4510153. 30. 1214510132 Test ExXanple 3 15 Acute toxicity test Method A) By
adding of 01.38& @B8Bpdtuni<arbexype? hydcedhyl 95 Sod@id 050 (43, tw) | he test
conpound, 100 ng/nL suspension was prepared. As experinental animal, nale
6-7 weeks of.aQ@e3| TR (ike fipsted F-@. 9 Haw,sm)C ealdapan, @8-33y, 15z ani mal s
in each group) were used. The test suspension described above was orally
adm ni stor at®8d25-5035héléxpei i nEn®at 7 and nbdk8, dekcri bed above at the dose of
10 nmL/ kg ( 1000 nmg/ kg ) and then observation was perforned until 24

Example 54

3-(B—D-Glucopyranosyloxy)-4—[(4-methylthiophenyl)methyl]-

10 The title compound was prepared in a similar manner to
that described in Example 35 using 4-[(4-methylthiophenyl)-
methyl]-1l-propyl-3-(2,3,4,6-tetra-0-acetyl- 83 -D-gluco-
pyranosyloxy)-5-trifluoromethylpyrazole instead of 4-[(4-
isopropoxyphenyl)methyl]-5-methyl-3-(2,3,4,6~tetra-0-

15 acetyl- 3 -D-glucopyranosyloxy)-1lH-pyrazole.

'H-NMR (500MHz, CD,0D) & 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, dd4, J=4.9, 12.0Hz), 3.75-3.90 (3H,
m), 4.00-4.10 (2H, m), 5.25-5.35 (1H, m), 7.05-7.20 (4H, m)

20
Example 55
3—(B-D—Glucopyranosyloxy)-5-methyl—4-[(4—methylphenyl)—

methyll-1H-pyrazole

5-Methyl-4-[(4-methylphenyl)methyl]-3-(2,3,4,6-tetra-
25 O—acetyl—B—D—glucopyranosyloxy)—lH—pyrazole was prepared in
a similar manner to that described in Example 15 using 1,2-

dihydro-5-methyl-4-{(4-methylphenyl)methyl]-3H-pyrazol-3-



hours after the adm nistration. Method B) By adding of the solvent (saline:
pol yet hyl ene - glycol 10 400 : ethanol =5 : 4 : 1) to the test conpound,
. 200 ng/ nmL suspension was prepared. As ex{¥erinental animal ( nmale 5 weeks of
age ICR mce fasted for 4 hours (C ea Japan, 26-33g, 5 aninmals in each
group) were used. The test suspension descri bed above was subcutaneously
adm nistrated to the experinental aninmals 15 described above at the dose of
3 nL/ kg (600 ng/ kg) and then observation was perforned until 24 hours after
t he admi ni sbnat ioste@leofeduRtdihydrohdwh (AnishproppkyphagyTavesh3llFTabl e
3] Test conpoundMet hodDeat h nunber Exanpl e 35B0 / 5Exanple 45A0 / 5 20
| ndustrial BppetbabiBHrpyTBeodgtdcopgr arksh oxybentitbencemnpoerd i wasi ves
represented by the above general forrmula (1) of the present invention and
phar maceut i paeppredcépt abs tmEhar nanrgedio Hhat degTribeadHinh Ergmplecsbyity
in human SGLT2 and exert an excellent hypogl ycem c effect by excreting
excess gIucgséngnStMthUﬂné-ﬂNﬂomgﬁhﬁiﬁééﬁvﬂ§§e$h§lﬂeébéBnébﬁ@ﬁ'éﬁtgpucose
at the kidney. Therefore, agents for the prevention or treatnent of
di abet esj 50deabéyile Tobpylecepyrsnosybexyl ylBrryhezolkelnated@ of o4i ded by
conprising the glucopyranosyl oxybenzyl benzene_derivative represented by the
above generéK4féﬁﬁEF8PPBVP§FnFﬁ§mEFégéﬁf5rH9§H¥F6ﬁ'é?'BhérﬁﬁEQGFPCQFIy

acceptabl e salt thereof.
acetyl- 3 -D-glucopyranosyloxy)-1H-pyrazole.

'H-NMR (500MHz, CD0D) O ppm:
2.04 (3H, s), 2.26 (3H, s), 3.25-3.45 (4H, m), 3.55-3.90 (4H,

10 m), 5.00-5.10 (1H, m), 6.95-7.15 (4H, m)

Example 56
4-[(4-Ethylphenyl)methyl]-3-(B—D—glucopyranosyloxy)-s-
methyl-1H-pyrazole

15 4-[(4-Ethylphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-

O—acetyl—B-D—glucopyranosyloxy)—1H-pyrazole was prepared in

a similar manner to that described in Example 15 using 4-
[(4-ethylphenyl)methyl]-1,2-dihydro-5-methyl-3H-pyrazol-3-
one instead of 1,2-dihydro-4-[(4-isopropoxyphenyl)methyl]-
20 5-methyl-3H-pyrazol-3-one. Then, the title compound was
prepared in a similar manner to that described in Example 35
using 4-[(4-ethylphenyl)methyl]-5-methyi-3-(2,3,4,6-tetra-
O-acetyl- 3 -D-glucopyranosyloxy)-1H-pyrazole instead of 4-
[ (4-isopropoxyphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-
25 acetyl- 8 -D-glucopyranosyloxy)-1H-pyrazole.
'H-NMR (500MHz, CD,0D) 0 ppm:

1.18 (3H, t, J=7.6Hz), 2.04 (3H, s), 2.57 (2H, q, J=7.6Hz),



In addition, the conpounds represented by the above 10 general fornulae ( V
) and ( VIl ) , and salts thereof are inportant as internediates in the
producti on of the conpounds represented4By the above general fornmula (1)
and pharmaceutically acceptable salts thereof. Accordingly, the conpounds
represented by the above general fornula (1) of the present 15 invention
and pharnmaceutically acceptable salts thereof can be readily prepared via

t hese conpounds. 64 Clains 1. A glucopyranosyl oxypyrazol e derivative
represent ed3bgsthedfehealmf orInds:3 FP0 (4HTIm), 08. 004N N | { 1R Snhherein R1
represents a hydrogen atomor a |ower al kyl group; one of QL and T1
represents @.gseulp2@epsdsenied by the formula: HO 0 OHO ~~~ ~~~ "OH OH while
the other represents a | ower al kyl group or a halo ( lower 10 al kyl) group;
RZ represents a hydrogen atom a |ower al kyl group, a |ower al koxy group, a
| ower al kylthio group, a halo(lower alkyl ) group or a halogen atom or a
phar maceut i Baanpleacgépt abl e salt thereof. 15 2. A gl ucopyranosyl oxypyrazol e
derivative as claimed in claim1, represented by the general formula: R21 ~
~ T11 ql8 ~N3N(R1-D vared ny rRib sydimseslerdt-d (4 methydabhemunmethyl] -5-

st rai ght - chai ned

4-[(4-Methylphenyl)methyl]-3-(2,3,4,6-tetra-O-acetyl-
B -D-glucopyranosyloxy)-5-trifluoromethyl-1H-pyrazole was
prepared in a similar manner to that described in Example 26

10 using 1,2-dihydro-4-[(4-methylphenyl)methyl]-5-trifluoro-
methyl-3H-pyrazol-3-one instead of 1,2-dihydro-4-[(4-
methylthiophenyl)methyl]l-5-trifluoromethyl-3H-pyrazol-3-one.
Then, the title compound was prepared in a similar manner to
that described in Example 35 using 4-[(4-methylphenyl)-

15 methyl]-3-(2,3,4,6-tetra-0O-acetyl-[3-D-glucopyranosyloxy)-
5-trifluoromethyl-1H-pyrazole instead of 4-[(4-isopropoxy-
phenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0O-acetyl-f3-D-
glucopyranosyloxy)-1H-pyrazole.

'H-NMR (500MHz, CD,0D) O ppm:
20 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)

Example 58

4-[ (4-Ethylphenyl)methyl]-3-( 3 -D-glucopyranosyloxy)-5-

o
[S1}

trifluoromethyl-1H-pyrazole
4-[(4-Ethylphenyl)methyl]-3-(2,3,4,6-tetra-0O-acetyl-

8 -D-glucopyranosyloxy)-5-trifluoromethyl-1H-pyrazole was



or branched al kyl group having 1 to 3 carbon atons ; one of QL1 20 and T11
represents a-group represented by the formula: 65 HO 0 OHO~~~~ ~~~ "OH OH
. while the other represents a straight-chained or branched al kyl group
having 1 to 3 carbon atons; and R21 represents a straight-chai ned or
branched al kyl group having 1 to 4 carbon 5 atons , a straight-chai ned 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
accept abl e prépaneferigofa SmiQarAmgpnéﬁpypaﬁbéyl@&?Wih?@l@d?e’imq Vé as
claimed in claiml, represented by the general fornmula: T12 G~2 | \N N R12

wher ei n Rl g3 e%eh‘t"s'%thmftﬁj‘éhl)aﬁﬁﬁy etdndihydngs, S L piesiargr oup or
an isopropyl group; one of QL2 and T12 represents a 15 group represented by
the fornul Metiylo Wpyrazol=3gaeyingfiead tafe btdreki et -a et hyl
group; and R22 represents an ethyl group, an et hoxy group, an |50fropoxy

group or a Matgd Ein ephpnsil) merh Bl bvar relsfektq xome §hYdecd bR
t her eof .
5 Then, the title compound was prepared in a similar manner to

that described in Example 35 using 4-[(4-ethylphenyl)-
methyl]—3—(2,3,4,6—tetra—0—acetyl-B-D-glucopyranosyloxy)-
5-trifluoromethyl-1H-pyrazole instead of 4-[(4-isopropoxy-
phenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0O-acetyl- 8 -D-

10 glucopyranosyloxy)-lH-pyrazole.
'H-NMR (500MHz, CD,OD) & 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),
6.95-7.15 (4H, m)

15

Example 59

3-( B -D-Glucopyranosyloxy)-4-[(4-isopropylphenyl)methyl]-5-

trifluoromethyl-1H-pyrazole
4-[(4-Isopropylphenyl)methyl]-3-(2,3,4,6-tetra-0-

20 acetyl-f3-D-glucopyranosyloxy)-5-trifluoromethyl-1H-
pyrazole was prepared in a similar manner to that described in
Example 26 using 1,2-dihydro-4-[(4-isopropylphenyl)-
methyl]-5-trifiluoromethyl-3H-pyrazol-3-one instead of 1,2-

dihydro-4-[(4-methylthiophenyl)methyl]-5-trifluoro-methyl-

o
(@]

3H-pyrazol-3-one. Then, the title compound was prepared in a

similar manner to that described in Example 35 using 4-[(4-

isopropylphenyl)methyl]-3-(2,3,4,6-tetra-0O-acetyl-f3-D-



GG 4. A pharmaceutical conposition conprising as an active ingredient a
gl ucopyr anosyl oxypyrazol e derivative as clained in claiml1, 2 or 3, or a
. pharnmaceutically acceptable salt 5 therd8f. 5. A pharnmaceutical conposition
as claimed in claim4 wherein the conposition is a human SG.T2 i nhi bitor.
10 6. A pharmaceutical conposition as clained in claim4 wherein the
conposition is an agent for the prevention or treatnent of diabetes. 7. A
pharmaceutical conposition as clained in claim4 15 wherein the conposition
i s an agentgluwropyhmprsueany orb -arr if lastmem tiofl alresitnazdle Anstead of
gl ucopyr anosyl oxypyrazol e derivative represented by the general fornula: R2
~ ~ T2 Gl2 4- NN Idorapxpmragiyl Rie thepk bsemiest y Inah (e, Atometra-d-ower
al kyl group; one of @ and T2 represents a
2, 3, 4, 6- t etacet@lackt-Pl- 9 Bchplywrenppyaneyy -Aky pyrazp lewhi | e t he ot her
represents .,a | ower alkyl group or a hal o(lower alkyl) group; and R2
represent s “&-NME7 (I5pdMdigen CB:,0P) & Ippwer al kyl group , a | ower al koxy group
, a lower alkylthio group, a halo ( |ower alkyl ) group or a hal ogen atom
or a saPt theé¥®dfeH.5d. Jx6p8HZY|.pYrd2oRe88eflHatmye 3 ebbeSehd eilby nthe

general formula: R2, /| ~ O Rs~~NH N H
3.55-3.65 (lH, m), 3.70-3.90 (3H, m), 4.80-4.95 (1H, m),

7.00-7.15 (4H, m)

Example 60
10 4-[(4-Chlorophenyl)methyl]-3-( 8 -D-glucopyranosyloxy)-5-
trifluoromethyl-lH-pyrazole

4-[(4-Chlorophenyl)methyl]-3-(2,3,4,6-tetra-0-acetyl-

B-D-glucopyranosyloxy)—5—trifluoromethyl-lH—pyrazole was
prepared in a similar manner to that described in Example 26

15 using 4-[(4-chlorophenyl)methyl]-1,2-dihydro-5-trifluoro-
methyl-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 to
that described in Example 35 using 4-[(4-chlorophenyl)-

20 methyl]-3-(2,3,4,6-tetra-0-acetyl-B—D-glucopyranosyloxy)-
S-trifluoromethyl-1H-pyrazole instead of 4-[(4-isopropoxy-
phenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-acetyl-f3-D-
glucopyranosyloxy)-1H-pyrazole.

'H-NMR (500MHz, CD,OD) & ppm:
25 3.20-3.40 (4H, m), 3.55-3.70 (1H, m), 3.75-3.90 (3H, m),

4.80-4.95 (1H, m), 7.10-7.25 (4H, m)



wherein R2 ~ represents a | ower al kyl group , a |ower al koxy group , a
| oner alkylthio group , a halo ( | ower alkyl ) group or a hal ogen 10 atom
. and R3l represents a |ower alkyl group, 4% a salt thereof .
A AA A&RS. AL A9. AAE. A. . Al . AE. AAY. Ae. A  Ahl . AL A&RE. AE. A . AL. Al . AU . Ar. Ah. Ay&Y.
AY. AAl . Ahl . A&Y. A. . A99. AAl . AA. AUY. AU . A{ " 2. A E. A AAY. A &2. A & . AGE. Ah. AY. A |
A{L2. A . AE. AAY. AFh&L. A 2. A{ | . AUY. AALY. Af 9Y. A9E. AA&L. A92. AE. A& A&Y. AL92. A&.
AA A&2. AA&. A. AR A . # HMW F
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4dEbC, 9! 10% & () -sFg#10% & ()-'!110% & ()-9#10% & () -

110% & ()-'(30% &, (y=2t2Hz), 4.40-4.60 (1H, m), 5.00-5.10 (1H, m),
dEbCS110% & ()-,/!'10% & ()-,.!10% & (:)L-, ,ZH10% & ()-, 9

10% & ()-t"@#1096&80) (28, tm). 7.0cH31A00@H ()mi& 109 & ()- 10: 10:

10: @91%% & ()-7y10% & ()-5z10% & () - | "a} "<bCl s03109M M & () -

Example 63
1-Ethyl-3-( 3 -D-glucopyranosyloxy)-4-[ (4-methoxyphenyl)-
methyll-5-methylpyrazole

The title compound was prepared in a similar manner to
10 that described in Example 61 using 3-( 8 -D-glucopyranosyl-
oxy)-4-[{(4-methoxyphenyl)methyl]-5-methyl-1H-pyrazole
instead of 3-(f-D-glucopyranosyloxy)-4-[(4-isopropoxy-
phenyl)methyl]-5-methyl-1H-pyrazole and using iodoethane
instead of iodpropane.
15 'H-NMR (500MHz, CD,OD) 6 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)

20 Example 64

3-(B-D-Glucopyranosyloxy)—4—[(4—methoxyphenyl)methyl]—5—
methyl-1-propylpyrazole

The title compound was prepared in a similar manner to
that described in Example 61 using 3—(B—D—glucopyranosyl-
25 oxy)-4-[(4-methoxyphenyl)methyl]-5-methyl-1H-pyrazole
instead of 3-(B—D-glucopyranosyloxy)—4—[(4-isopropoxy-

phenyl)methyl]-5-methyl-1H-pyrazole.
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5 m), 7.00-7.15 (2H, m)

Example 65
1—Ethy1-4—[(4-ethoxyphenyl)methyl]—3-(B—D—glucopyranosyl-

oxy)-5-methylpyrazole

10 The title compound was prepared in a similar manner to
that described in Example 61 using 4-[(4-ethoxyphenyl)-
methyl]-S-methyl-B-(B-D—glucopyranosyloxy)-1H-pyrazole
instead of 3-(B—D—glucopyranosyloxy)-4-[(4—isopropoxy—
phenyl)methyl]-5-methyl-1H-pyrazole and using iodoethane

15 instead of iodopropane.

'H-NMR (500MHz, CD,0OD) 0 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),
3.90-4.00 (4H, m), 5.00-5.10 (1H, m), 6.70-6.85 (2H, m),

20 7.00-7.15 (2H, m)

Example 66

4-[(4-Ethoxyphenyl)methyl]-3-( 3 -D-glucopyranosyloxy)-5-
methyl-1-propylpyrazole

1o
ot

The title compound was prepared in a similar manner to

that described in Example 61 using 4-[(4-ethoxyphenyl)-

methyl]—S—methyl-B—(B—D—glucopyranosyloxy)—1H-pyrazole
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oxy)-S-methylpyrazole

The title compound was prepared in a similar manner to
that described in Example 61 using 4-[(4-ethylphenyl)-
methyl]—S—methyl—B—(B-D—glucopyranosyloxy)-1H—pyrazole

15 instead of 3—(B—D—glucopyranosyloxy)—4—[(4—isopropoxy—
phenyl)methyl]-5-methyl-1H-pyrazole and using iodoethane
instead of iodopropane.

'H-NMR (500MHz, CD,0D) O ppm:
1.17 (3H, t, J=7.6Hz), 1.28 (3H, t, J=7.2Hz), 2.06 (3H, s), 2.56

20 (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, m)

Example 68

25 4-[(4-Ethylphenyl)methyl]—3a(B—D—glucopyranosyloxy)—s—
methyl-1-propylpyrazole

The title compound was prepared in a similar manner to
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The title compound was prepared in a similar manner to
that described in Example 61 using bromobutane instead of
15 iodpropane.
'H-NMR (500MHz, CD,0D) & 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,
dd, J=2.1, 12.0Hz), 3.91 (2H, t, J=7.2Hz), 4.45-4.55 (1H, m),

20 5.00-5.10 (1H, m), 6.70-6.80 (2H, m), 7.00-7.10 (2H, m)

Example 70

3—(B-D-Glucopyranosyloxy)-4—[(4-isopropoxyphenyl)methyl]—

25 The title compound was prepared in a similar manner to
that described in Example 61 using 2-bromopropane instead of

iodopropane.
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Test Example 1
Assay for inhibitory effect on human SGLT2 activity
1) Construction of the plasmid vector expressing human SGLT2
10 Preparation of the cDNA library for PCR amplification was
performed by reverse transcription of a total RNA deprived from
human kidney (Ori gene) with oligo AT as the primer, using Super
Script preamplification system (Gibco-BRL: LIFE TECHNOLOGIES).
The DNA fragment coding for human SGLT2 was amplified by the
15 PCR reaction, in which the human kidney cDNA library described
above was used as the template and the following oligo
nucleotides 0702F and 0712R, presented as sequence number 1 and
2 respectively, were used as the primers. The amplified DNA
fragment was ligated into pCR (Invitrogen), avector for cloning,
20 according to standard method of the kit. The Escherichia coli
HB101 was transformed according to usual method and then

selection of the transformants was performed on the LB agar
medium containing 50 ug/mL of kanamycin. After plasmid DNA was
extracted and purified from the one of the transformants,
25 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
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0 5 corresponding restriction sites of pcDNA3.1 (-) Myc/His-B
(Invitrogen), a vector for expressing of fusion protein. The
Escherichia coli HB10l was transformed according to usual
method and then selection of the transformant was performed on
the LB agar medium containing 50 pug/mL of ampicillin. After
10 plasmid DNA was extracted and purified from this transformant,
the base sequénce 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 isoleucine-433 was substituted by GTC) compared
15 with the human SGLT2 reported by Wells et al (Am. J. Physiol.,
Vol. 263, pp. 459-465 (1992)). Sequentially, a clone in which
valine is substituted for isoleucine-433 was obtained. This
plasmid vector expressing human SGLTZ in which the peptide

presented as sequence number 5 is fused to the carboxyl terminal

20 alanine residue was designated KL29.

Sequence Number 1 ATGGAGGAGCACACAGAGGC

Sequence Number 2 GGCATAGAAGCCCCAGAGGA

Sequence Number 3 AACCTCGAGATGGAGGAGCACACAGAGGC
25 Sequence Number 4 AACAAGCTTGGCATAGAAGCCCCAGAGGA

Sequence Number 5 KLGPEQKLISEEDLNSAVDHHHHHH
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10% & () 5 YehiapdHiEdrli@ls )p ubderl®he condition: 0.290 kV, 975 uF, 2 x 10
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cells of COS-7 cell and 20 ug of KL29 in 500 pL 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

10 (1mL/cuvette). To each well in 96-wells plate, 125 uL of this
cell suspension was added. After overnight culture at 37 C
under 5 ¥ CO,, 125 uL of DMEM medium which is containing 10.%
of fetal bovine serum (Sanko Jyunyaku), 100 units/mL sodium
penicillin G (Gibco-BRL: LIFE TECHNOLOGIES), 100 pg/mL

15 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 the measurement of the inhibitory

activity against the uptake of methyl-a-D-glucopyranoside.

20 3) Measurement of the inhibitory activity against the uptake
of methyl-a-D-glucopyranoside
After a test compounds was dissolved in dimethyl
sulfoxide and diluted with the uptake buffer (a pH 7.4 buffer
containing 140 mM sodium chloride, 2 mM potassium chloride, 1
25 mM calcium chloride, 1 mM magnesium chloride, 5 mM methyl-
a-D-glucopyranoside, 10 mM 2-[4-(2-hydroxyethyl)-1-

piperazinyl]ethane sulfonic acid and 5 mM tris(hydroxy-
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5 'containing 140 mM choline chloride, 2 mM potassium chloride,
1 mM calcium chloride, 1 mM magnesium chloride, 10 mM 2-[4-
(2-hydroxyethyl)-1l-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
10 buffer was removed, 200 pL 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 uL of methyl-a-
D-(U-14C)glucopyranoside (Amersham Pharmacia Biotech) to 525 uL
of the prepared test sample. For the control, the buffer for
15 measurement without test compound was prepared. For estimate
of the basal uptake in the absence of test compound and sodium,
the buffer for measurement of the basal uptake, which contains
140 mM choline chloride in place of sodium chloride, was

prepared similarly. After the pretreatment buffer was removed,

20 75 uL of the each buffer for measurement was added to each well,
the cells were incubated at 37 C for 2 hours. After the buffer
for measurement was removed, 200 uL of the washing buffer (a
pH 7.4 buffer containing 140 mM choline chloride, 2 mM potassium
chloride, 1 mM calcium chloride, 1 mM magnesium chloride, 10

25 mMmethyl-o-D-glucopyranoside, 10 mM 2-[4-(2-hydroxyethyl)-
l-piperazinyl)ethane sulfonic acid and 5 mM tris(hydroxy-

methyl)aminomethane)was added to each well and immediately
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PicoPlate (Packard) and 150 pL of MicroScint-40 (Packard) was

5 added to each well, the radiocactivity was measured with
miéroplate scintillation counter TopCount (Packard). The
difference in uptake was obtained as 100 % value by subtracting
the radiocactivity in the basal uptake from that in control and
then the concentrations at which 50 % of uptake were inhibited

10 (ICjsy) were calculated from the concentration-inhibition curve

by least square method. The results are shown in the following

Table 1.
[Table 1]
Test compound ICt;y value (nM)

Example 35 181
Example -36 441
Example 37 346
Example 38 702
Example 39 185
Example 43 84
Example 44 509
Example 45 441
Example 46 679
Example 48 415
Example 49 383
Example 52 835
Example 55 280
Example 56 190
Example 58 634
WAY-123783 >100000
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10b@10%& () - 5#10%& () - Yf dEDCO !
10% & ()-110% & ()-'10% & ()-10% & ()-!'10% & ()-10% & ()-;taBbCO
M, f#10% & ()-*110% & ()-(10% & ()- @10% & ()-#10% Z& ()- !a#l0%& () -
(F~xmbC0 '10% & ()- 10t 10t
10t @s10% &Test, Exaupde( 2- 35Z710% & ()-F. ! 10% & () -; r dEnbC0
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1S/10% & ()--10% & ()-@t10% & ()-,9*g 10% & ()-
, (10% & () - Berdmd&'A)) - G-xnbC0 ! 10% & () -
5 As experimental animal, overnight fasted SD rats (SLC,
male, 5 weeks of age, 120-150g) were used. Test compound (25.40
mg) was suspended in 762 pL of ethanol and dissolved by adding
of 3.048 mL of polyethylene glycol 400 and 3.81 mL of saline
and then 3.3 mg/mL solution was prepared. A part of this
10 solution was diluted with the solvent (saline: polyethylene
glycol 400: ethanol = 5: 4: 1) and then each solution at the
concentration of 3.3, 1 or 0.33 (mg/mL) was prepared. Each of
these solutions was subcutaneously administrated to the rats
at the dose of 3 mL/kg (10, 3 and 1 mg/kg). For the control,
15 just only the solvent (saline: polyethylene glycol 400: ethanol
= 5: 4: 1) was subcutaneously administrated at the dose of 3
mL/kg. Immediately after this subcutaneous administration,
200 g/L glucose solution was orally administered at the dose
of 10 mL/kg (2 g/kg). The subcutaneous administration was
20 performed with 26G needle and 1 mL syringe. The oral
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 these

administrations were finished. The sampling time for

o
(@]}

collection of urine was 4 hours after the glucose administration.
After collection of urine was finished, the urine volume was

recorded and the urinary glucose concentration was measured.
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5 concentration.

Method B)

As experimental animal, overnight fasted SD rats (SLC,

male, 7 weeks of age, 180-220g) were used. A test compound (10

10 mg) was suspended or dissolved in 300 uL of ethanol and dissolved
by adding of 1.2 mL of polyethylene glycol 400 and 1.5 mL of
saline and then 3.3 mg/mL solution was prepared. A part of this
solution was diluted with the solvent (saline: polyethylene
glycol 400: ethanol = 5: 4: 1) and then each solution at the

15 concentrationof 3.3, 0.33 0or 0.033 (mg/mL) was prepared.
the body weights of the rats were measured, the test compound

solution was administrated by intravenous injection to the tail

vein at the dose of 3 mL/kg (10, 1 and 0.1 mg/kg)

control, just only the solvent (saline: polyethylene glycol

20 400: ethanol = 5: 4: 1) was administrated by intravenous

injection to the tail vein at the dose of 3 mL/kg. Immediately
after this intravenous administration, 200 g/L glucose solution
was orally administered at the dose of 10 mL/kg (2 g/kg).

intravenous administration was performed with 26G needle and

to
w

gastric tube for rat and 2.5 mL syringe. The head count in one

group was 3. Collection of urine was performed in metabolic

1 mL syringe. The oral administration was performed with

After

For the

The

! @B
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10948 () -f$-10%4&' ()-" 10%4&' ()- f!S 10%& ()-S 10%& ()- S,
10%1& () -, ccian@ling time for collection of urine was 24 hours after the
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5 concentration was measured. The glucose concentration was
measured with a kit for laboratory test: Glucose B-Test WAKO
(Wako Pure Chemical Industries, Ltd.). The amount of urinary
glucose excretion in 24 hours per 200 g of body weight was
calculated from urine volume, urinary glucose concentration and

10 body weight.

The results are shown in the following Table 2.

[Table 2]
Test Method Dose Amount of Urinary Glucose
compound (mg/kg) Excretion (mg)
0.1 16
Example 35 B 1 74
10 188
1 22.1
A 3 83.2
10 153.3
Example 45
0.1 2
B 1 45
10 132

Test Example 3
15 Acute toxicity test

Method A)

By adding of 0.5 % sodium carboxymethylcellulose solution
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"10% & ()-f!10% &'&-@0% & ()-1.@XdE7CO! f, 310% & ()-, 110% & (%-S ]
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hours after the administration.
Method B)
By adding of the solvent (saline: polyethylene glycol
10 400: ethanol =5: 4: 1) to the test compound, 200 mg/mL suspension
was prepared. As experimental animal, male 5 weeks of age ICR
mice fasted for 4 hours (Clea Japan, 26-33g, 5 animals in each
group) were used. The test suspension described above was
subcutaneously administrated to the experimental animals
15 described above at the dose of 3 mL/kg (600 mg/kg) and then
observation was performed until 24 hours after the
administration.

The results are shown in the following Table 3.

[Table 3]
Test compound Method Death number
Example 35 B 0/ 5
Example 45 A 0/ 5

Industrial Applicability
The glucopyranosyloxybenzylbenzene derivatives
represented by the above general formula (I) of the present

invention and pharmaceutically acceptable salts thereof have
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' ' ' ' " 10%VK' - VR - VK -
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109%Wh invention or utic able 'salt thereof.
In addition, the compounds.represented by the above
10 general formulae (V) and (VII), and salts thereof are important
as intermediates in the production of the compounds represented
by the above general formula (I) and pharmaceutically
acceptable salts thereof. Accordingly, the compounds
represented by the above general formula (I) of the present

15 invention and pharmaceutically acceptable salts thereof can be

readily prepared via these compounds.
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5

wherein R' represents a hydrogen atom or a lower alkyl group;

one of Q1 and T1 represents a group represented by the formula:

0. LO—
HO
HOY “OH

OH
while the other represents a lower alkyl group or a halo(lower

10 alkyl) group; R2 represents a hydrogen atom, a lower alkyl group,
a lower alkoxy group, a lower alkylthio group, a halo(lower
alkyl) group or a halogen atom, or a pharmaceutically acceptable

salt thereof.

15 2. A glucopyranosyloxypyrazole derivative as claimed in

claim 1, represented by the general formula:

wherein R11 represents a hydrogen atom or a straight-chained
or branched alkyl group having 1 to 3 carbon afoms; one of Q11

20 and T11 represents a group represented by the formula:
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while the other represents a methyl group; and R~ represents

an ethyl group, an ethoxy group, an isopropoxy group or a
methylthio group, or a pharmaceutically acceptable salt

20 thereof.



C109R#& ()-F667) 7| 7T77| [: vUA#, ~ , @' 10%R#& ()-F | 1z10%!i& ()-@ _k°

[ Z10%R#& ()-@"*"10% 2#\ & ()- , & 10%R#& ()- , F% 109R#& ()-7798:8;

. 8<8?8T8VBVUA#, ~ >0 10% +& ()- 109 & (§6 s10% & ()-102#102#102# 09@
109%R#8& ()-F @7 10%R#& ()- WB889N999| [: vUd#, ~ > S& 10% & ()- f9110% & ()-
SF#10% & ()- fSI10% & ()- S&I0% & ()-F S & 109 & ()-99B: P: V:::|[:vUd#, ~ >
+10% & ()- S & 10% & ()-& >y 10%! +& ()- 10y 10/ V& ()- "10% & ()- f

10% & ()-:;:0;;;;|[:-410"> 9109% & ()- f 710% & ()- f,510% & () -
311096 & ()-3 LO -109® 9& ()- -10%& ()-;;;; <H<<<bA41l0"> L:109R#& ()- ,
109R#& ()- @ 109R#& ()- @ 109R#& ()- L&LOYR#& ()-10"10"<<<0=j ===|[: A410" >

, GLOR#&' (B~ ,, 1692har(pce@tlicad#&ofposYti0aR£8mprisi0yYP4&' @p- active
@F1092#&' () -== >X>l >g>t>|[: A410"> 31109%R2#& ()- +10% & ()-- ZI 0

+1092#&' () - 1ngretd¥pta(JlucepPo@weEsy ) oxy iy 1DL0YE d9rivd PRh A ?Ic222@eldd 10
109E#& () - !'109E#& () - M 109E#& () - 910%E#&' () - 102#102#102# Of 2! 1092#&' () -
@ @@ @A AN ¢ladm 10S210%EAS OF- B PharoaEsetiralllyl a¥dErpt@ple salt
S10%MV W& () - SO S10YE#& ()- &#10%E#& ()- Normal " "Heading 13]c" "Heading
23] ¢" " HeadithgrsTife" "Headi ng 43]c" "Headi ng 53] c¢" "Heading 63]c" "Heading
73] c" "Heading 83]c" "Heading 93]c"A "Default Paragraph Font

L] #(w ws: - ?hEKVPUY] LaRf i ns1wW{s3p. | P pis %) .. 1;

58h<, >BDFHILNPRTVXZ\ ~” bdf hj | nprt yxz| ~*c) #/ =HPFYI \/ ~ Lchnnsy~6u. 28B", 4N9i ?, A
VA a2bv{CK5' A pharmaceutical composition as claimed in claim 4

0" ##&F* +0379; =H>3AADgHZI KM NSOgQWRWSVXYZ2\ \ |~ abMleEi i j kl nnopPsZt r uv Xwxyg{ L
| }~%3c~86X#I"5’ﬁ'r\7v%'.“m%%9k93§‘/%"°ﬂg%F@?Vﬁﬁ_FORR{“ BoSRkB2#o@hdPRERT+++++, - %6/ 1070
0) 234567WB9: ; <=t>@ A ! "#$W& () *+, -./0123456789: ; _
<=>?@A\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ _" abcdef ghi j kI mopqgr st uvwxyz{| } ~6Ti nmes

?Fg%;%, 51%?{fgg%gggggggggugggglEQBEXMQEQEQgUQEnElaimed in claim 4

<=>? GABCDEF Gl 1K MNORORSIIMYUKY £l bh " 1 saBadghaR) ELIMRRAr SLUVRRYIEh! or

treatment of diabetes.

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

treatment of obesity.

8. A glucopyranosyloxypyrazole derivative represented by

the general formula:

20

wherein Rl represents a hydrogen atom or a lower alkyl group;
one of Q2 and T2 represents a 2,3,4,6-tetra-0O-acetyl-f3-D-
glucopyranosyloxy group, while the other represents a lower

alkyl group or a halo(lower alkyl) group; and R2 represents a
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hydrogen atom, a lower alkyl group, a lower alkoxy group, a lower
alkylthio group, a halo(lower alkyl) group or a halogen atom,

or a salt thereof.

9. A benzylpyrazole derivative represented by the general

formula:

wherein Rzl represents a lower alkyl group, a lower alkoxy group,

a lower alkylthio group, a halo(lower alkyl) group or a halogen

atom; and R3 represents a lower alkyl group, or a salt thereof.



