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AND USE THERECF IN MEDICI NES 5 Technical Field The presenwmmw

rel ates to gl ucopyranosyl oxy pyrazol e derivatives or phar ﬁmmmm””
acceptable salts ~ ; thereof which are‘useful as nedicanments gpd,

pharmaceutical uses 10 thereof. Mre particularly) the present ©Avent i on
rel ates to gl ucopyranosyl oxypyrazol e derivatives represented by the general

formula: T (1) ~ ~NNR 15 wherein R represents a hydrogen’mmmmwmum r
al kyl group or ' ~ a group form ng H'grodru one of Q and m a
group represented by the general gp O O HO~~~~ ~~~ " OHARRL( Wherein

P represent s a hydrogen atomor a group formng a prodrug ) , 20 while the
ot her represents a |lower alkyl group or a halo ( |ower alkyl ) group; R2

represents a hydrogegr,gtE8yRANDGWEDXEb¥ KA ZOL.QUDERTVATIVES
AND USE THEREOF IN MEDICINES

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

general formula:

R2 T
/\

N
"
R

(1)

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

represented by the general formula:

PO O C
HOY “/OH

OH

(whereinPrepresents ahydrogen atomor agroup forming aprodrug),
20 while the other represents a lower alkyl group or a halo(lower

alkyl)group;Rzrepresentsarwdrogenatom,aloweralkylgroup,



a |l ower al koxy group , a lower alkylthio group , a halo ( |ower alkyl )
group or a halogen atom and with the proviso that P does not represent a
hydrogen atom when R represents a hydrogen atomor a | ower al kyl group ,

or phar maceuti cal | yacceptabl e salts thertof , 5 which are useful as agents
for the prevention or treatnment of a disease associated with hyperglycem a
such as di abetes, diabetic conplications or obesity, of which

gl ucopyr anosyl oxy pyrazol e derivatives , which have an inhibitory activity

10 uher ai 7 FEFEGLBES, & 6 hy 76HSR oo icr Bt APk LGPREFLREN of O
7% Gt o ISR & Het6Rer SFED: cRBh R I\ICPEEVRSP RObY GP%E Rafo (
01 over TARBF: GUBY S RSPBUET ORI B T GTOU (= & TERBORoT QU™ Byl )
Pher bof | S0L BATRGHBINPURTE - oSBbeibareet o bieatrePLrtt srarrararbar

" Rones ke e BebTu 8 Rurdpf ook Roep BBl TS op el of ' °°
di abetes. FuifhoLnore.cuhencLbs, st alanh ronoleand 23 coutuqus

per f or mance are HT T Frug trea i“s” Si'multaneodsly pe rmed. Now,
bi guani des,. onyl insul i itV Qhﬂng I _

enpl oyed a%la%%%}gﬁgkﬁ?cqgﬁgﬁggs ?S-%\%"/E\%??%idg%g%ags an %ﬁ%\é%ﬁ%%gas show
occasi onal gy AYEL §8r8LERALS S UL APnd A Lh G riAGY:S A0 ik hypaghucem a
respectivel’y. In a case of using insulin sensitivity enhancers, adverse

effects sugdy,pms eggggeggggéaogﬁliyéagéhéygyﬂfgy%&ldand it is also concerned
esity.

for advanci ng ob Therefore, in order to solve these problens, it has
been desired to devel op tidiabetic agents having a new 15 nechanism 1In
recent years) devel new’ ype anti di abetic

(1D

10

wherein R0 represents a hydrogen atom or a lower alkyl group;
one of Qo and T0 represents a group represented by the general

formula:

HO 0.0
‘ HO™ “'OH

OH

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

20

Background Art



agents has been progressing, which pronote urinary glucose excretion and

| oner bl ood glucose | evel by preventing excess glucose reabsorption at the
kidney ( J . din . Invest . , Vol . 79 , 20 pp.1510-1515 (1987)). In
addition, it is reported that SGT2 (Na+/ gl ucose cotransporter 2) is
present in the S1 segnent of the kidney's proximl tubule and participates
mai nly in reabsorption of glucose filtrated through glonerular ( J . Cin .
| nvest., Vol.93, pp.397-404 (1994)). Accordingly, inhibiting 25 a hunman

SGLT2 tivit t b i.0, f I t the kjd
Subsequent |y brOTBPSECRES cRFhG oo it Feet AHRS G SERE S TABD G e
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Dot di BboPRERaGaRd SvAnGs oY Bh L pOrER Y 4 DFEsPS SSErCIrty | RePESman SGLT2
d h . hani h b desired. Al i h t t
the excretith BPOcSEEESI§PUEREBPBAGRT EhREEF PREEAN CRRCLSRERTY Y he
I 5 | ati i.n the body is d d,. t I ted t
Dave o prOVEREFRD: o a AT g M9 E D ey 15 AP T Rt A ng 6f f et
Fyrth%{nnreh t he agents are considergg %o bg usngI_gor various reIated
di seades GRAMER"BRETr PEEESHBERTE NG The*pFdGHass OFUai bbe?biet bResity due
to h ia. 10 ds havi i et i.t. is d i bed
that e 1550 A e e 8 RO, PR Jo DU BRERES TR ety e e ST co

Ho ] | i t Vol .
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net ity PHENER S A, JoEbadnddes | dith TOTPRUS ARG M unds
represent gdcRY¥ibH81 8PoNgvaeRer ak st guLach! sl 8cEPRVEEL &8s1Ht Mg

gl ucopyranosyl oxy 20" pyrazol e derivatives represented by the above general
formuea (hipogsytbmis, agbspectovabyln MG ik FOWsAhENaul1gmt

inhibitory activity in human SG.T2 as nentioned bel ow, thereby formng the

basis of téesptesedy enuenteeps, dbeepseseffectiveshtlnas Sedem#provi de the

foll ow ng 25 gl ucopyranosyl oxypyrazol e derivatives or pharmaceutically
occasionally are observed, andit is also concerned for advancing
obesity. Therefore, in order to solve these problems, it has
been desired to develop antidiabetic agents having a new

15 mechanism.

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

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

25 a human SGLT2 activity prevents reabsorption of excess glucose

at the kidney, subsequently promotes excreting excess glucose

though the urine, andnormalizes blood glucose level. Therefore,



acceptabl e salts thereof, which exert an inhibitory activity in human SG.T2
I n vivo and show an excel | ent hypogl ycem c effect 5 by excreting excess
gl ucose in the urine through preventin% t he reabsorption of glucose at the
ki dney, and to provide pharmaceutical uses thereof. This is, the present
I nvention relates to a 5 gl ucopyranosyl oxypyrazol e derivative represented
by the general formula: R2 ~ ~ T (I) ol VN NR wherein Rrepresents a
hydrogen atom a | ower al kyl group or a group formng a prodrug; one of Q
and T represents a_group.10 represented by the general fornula: PO O O
HO £o8h GAVELREFBnoB AR BLBREL LA ur Dyalt SHLHANE & BPOEBE! of i ng
a prodrug.) ., .while the other represen | ower, al kyl grou r a halo (
| over al kyPPIGdOFY RS t¥ates &t uQaHyégﬁgéna%§2ﬂﬁV%aq rmEFgﬁplﬁwoup, 15
a | ower al kox rup., a lower alkylthio group,, a halo | ower al kyl )
group or Qaﬁd%ﬁg%ﬁe§ﬁ6ﬁﬁ'anﬁlﬁPtﬁlfﬁﬁiiﬁ F§8gFﬁ£F°ﬂ°ﬁﬁé h%SFCFES?%gent a
hydr ogen at om when represents. a hydrogen atomor a | r..al kyl group, or
a phar mac&dt FEEFFY %%EPBugaﬁh%HEﬁg&ar}é f@nﬁpg&eng\r]\l& B}eegéﬁfg?ﬁvent i on
relate§ to a pharmgceutic co osit%o%% a h%na SA.T2 iqg{bitor ﬁng an
agent {or 35 Y GR BPetPY mehOe6F ®2 58 s e AR EY D A% §* REERe

to have a preventing or alleviating effect on obesity and a

urinating effect. Furthermore, the agents are considered to

be useful for various related diseases which occuxr accompanying

the progress of diabetes or obesity due to hyperglycemia.
10 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)).

15 Disclosure of the Invention
The present inventors have studied earnestly to find
compounds having an inhibitory activity in human SGLT2. As a
) result, it was found that compounds represented by the above
general formula (I) are converted into glucopyranosyloxy-
20 pyrazole derivatives represented by the above general formula
(II) as their active forms in vivo, and show an excellent
inhibitory activity in human SGLT2 as mentioned below, thereby
forming the basis of the present invention.
The present invention is to provide the following
25 glucopyranosyloxypyrazole derivatives or pharmaceutically
acceptable salts thereof, which exert an inhibitory activity

in human SGLT2 in vivo and show an excellent hypoglycemic effect



6 hyperglycem a) which conprise as an active ingredient a

gl ucopyr anosyl oxypyrazol e derivative represented by the above general
formula (1) or a pharnaceutically acceptable salt thereof . 5 The present
invention relates to a nethod for the %revention or treatnent of a di sease
associated wth hyperglycem a, which conprises admnistering an effective
anount of a gl ucopyranosyl oxypyrazol e derivative represented by the above
general formula ( I ) or a pharmaceutically acceptable 10 salt thereof

The prese invenfion relates.to a use, of a u | ox ol e

dori vat vy BBV ECLIER P A aLBe0e Torbrairits FOPROER EReanEag Efe

aphar maceut i aII accept bl.e salt th for the nuf act ur. of a

phar maceut5% Q tlfgﬁll"’(ﬁost%é"ﬁgs“ﬁ %\}gﬁFP’onaB ttPeBtrﬁé(ﬁ €of a di sease

associated.with h %%ycenla Furt ernore, the present invention rel ates

to a phar REETAS 9415 FRSHTCEH conpri ses (A) a
glucopyranosylo razol e.derivative. repre sent ed above 20 general
formia (| ﬁ%&%pﬁgr é@&uprsm 4B &Bpers&#EPhEPesf Cand(B) at
| east qp se ronltgﬁ 4.QuD, on5|st|n% hnsghin
sensi t1 V|§& cﬁﬁgﬁ@gpsy %ﬁﬁﬂ&ﬁ? sorpti on i ihi 6P anﬁﬁlg dni'd&, an
insulin s c%%yaqnf%pggﬁgpr an insulin preparation,a glucagon receptor
ant agoni st ANTRsulricn receptor 25 kinase stinulant, a tripeptidyl peptidase
I |nh|b|tor a di pepti peptldase IV inhibitor, a protein tyrosine
phosphatase-lB i nhi B |y gez ﬁhosphorylase i nhi bi tor, a
gl ucose- 6- phosphatase i nhi bitpry a ct ose- bi sphosphat ase inhibitor, a
pyruvat e dehydrogenase i nhidsitgrN a hepatic
gl uconeogenesi si nhi bitor, D-chi poi nsitol,a gl ycogensynt hase ki nase-3
i nhi bitor, glucagon-like peptide-1, a glucagon-like 5 peptide-1 anal ogue, a
gl ucagon-1i ke peptide-1 agonist, anylin, an anylin anal ogue, an anylin
agoni st, ahexledms® reguesastsi ahhpdtrogen amt ey andeweyl wdiktyilogrengpooduct s
formation inhibitor, a protein kinase C inhibitor, a y-am nobutyric acid
recept or @nagup formingodi phréhuanebtnambighringt T aepaesenitist aloroupt or
NF- KB i nhibitor, a lipid peroxidase inhibitor, an
N- acel§| afrePraseniedd Pacithei seperads & OFANIBit or) insulin-1ike growh
factor-1, platelet-derived growh factor, a platelet-derived growth factor
analogue, epi dermal grow h fagctor, nerve growh factor, 15 a carnitine
derivative, uridine, 53hydroxy-1- nethylhldant0|n EGB- 761, bi nocl onol
sul odexi de, Y-128, Bohy roxynet hyl gl ut aryl coenzyne A reductase i nhi bi t or
, a fibric acid deriv, < @H(BB adrenocept or agoni st, an acyl-coenzyne A
chol est erol acyltransfera i nhi bitor, probcol) a thyroid hornone receptor
20 agoni st, a chol est erol sorption inhibitor,alipaseinhibitor, a
m cr osonmal( wheingiyderepee $ eahs Adry darogesi at anndir bigronp fodniijguxy gendseg) .
inhibitor, a carnitine palmtoyl-transferase inhibitor, a squal ene synthase
i nhi bitor whameo\'hhaech‘élwy HepFreFeRts A #‘é‘t@btad-ﬂ‘YénﬁﬁﬁEErora? hirdefiLlaveraci d
derivative, a 25 bile agid sequestrant, a sodiunm bile acid cotransporter
i nhi bi t or 21%XYdNoseayRt 8] r@@tr@setwmharriresep@itm nRAHewesT3ianl apperi t e
supprg sant, an angloten5|n convertin enz nhi bitor, a neut ;

5 ) P

ondopidt | Baka T AL BPESSTOUR - AP OTE ALK X?@EQBPOIB%%% Gt alkyl

dot hel t hi bi t dot hel t i st,
ai u?et.‘ec'g?%?&%v%% B et Odd iRy Ay Bt BR AT H  Ghednaspon o+ @
agent, 5 C;g%*{eg A A8 APERLy £ SSREATLY BSLIAKL AL vpesL ensive

agent, enoc r=-agoni s an ‘antrplatel a uricacid

synthesi s J qiy .t qn )éﬁygt gﬁ:btﬁgs%&-c a%g@?:mﬁegﬁel éiﬂ?;égﬁ%ﬁﬁébﬂézgélt' The

pr esent |nvent|on r a meth or t on .or treatnent of

a di sease +335Qgmated with

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

prevention or treatment of a disease associated with



hyper gl ycem a, which conprises adm nistering an effective anount of (A) a
gl ucopyr anosyl oxypyrazol e derivative represented by the above general
formula (1) or a pharnaceutically acceggable salt thereof, in conbination
with 15 (B) at |east one nenber selected fromthe group consisting of an
insulin sensitivity enhancer,a glucose absorption inhibitor, a biguanide,
an insulin secretion enhancer, an insulin preparation,a glucagon receptor
antagoni st, an insulin receptor kinase stimulant, a tripeptidyl peptidase
Il inhibitor, a.20 dipeptidyl. peptidase |1V inhihitor,. a prqtein_tyrosine
phosphat a §Pf§3%¥ﬁﬂﬂ%%w,ngéﬁy% S8 P s AmSsiadgenta

gl ucose- 6- phosphat ase _i.nhi bitor f.ruct ose- bi sphosphat inhibitor) a
pyruvate GaRVERIIEIEY THAIN 13491 Shetare S Tepresent ed by the dbove

gl uconeogenesi_si.nhi bi t ar ., D-chi roi nsi.t ol ., agl ycogensynt hase ki nase- 3

Phi b oy SRR Jebl 1 G- PheRoRAT e Asest table Safogue, a
glucagon-%%%eep tide-lagonist) anylin) an anylin anal ogue, an anylin
agoni st, an al°dose reduct ase 9 inhibitor) an advanced gl ycati on
endproQUCts formﬁgtg}éggﬂgﬂﬁﬁy nf&ég(geia ég Q%§% Ce%%%ibE%orthg

y-am nobutyric acid receﬁ}or antagoni st asodiun1cﬁbnnep anfagonist, a
transcrip . - i.nhi,hi ) i i r QxJ i_nhihi.tor, an 5

N acet yl a#)e%?%h |lrﬂ<’}|!e:£cqrg’igdtp‘lﬁ%n8{ iodésale dI(}LI’IE%I |eet %)rg,scé%ﬁ;%l}ﬁ%nw iltt‘e growt h
factor-1) -deriv , s - deri h factor
anal ogue, }%6% ﬁrlﬁ;éieq’gﬁdow%ﬁ“ arg\tl%ér}?glfl%t'r% ag‘?“c#/tl%tt?arg%lg? )"ana‘égg? %lrt? ?%e
derivativemdirdigkes ﬁlﬁ¥959%¥h33?@59¥F9£Q§81&”dbrﬂ#éﬁ%%%”@@%re@bﬁ?@ho”U|1
sul odexi de) Y-128, a hydroxynethyl glutaryl coenzyme A reductase
'nh'b'tOfbﬁtﬁ%b%o%@é&d&¥dﬂ€ékM§laq193§féghﬁﬂﬂﬁeéheﬁcagﬂﬁb%bep@ﬁble _
acyl -coenzynme A chol esterol acyltransferase inhibitor, probcol, a thyroid
hor none r eeARt athea@w® St, a chol esterol absorptioninhibitor,a |ipase
inhibitor, 15 a mcrosomal triglyceride transfer protein inhibitor, a

| i poxygenase i niTine tporesem tc aimidn thierpaleliatt@ysl tor ansfser ageai nhi bitor) a
squal ene synthase inhibitor, a lowdensity |ipoprotein receptor enhancer, a
ni cot i ni ¢ CAeicdrsranclyY vy taicleadediveydes trepmosen tsgibymts rbodei d
cotransporter 20 inhibitor, a cholesterol ester transfer protein inhibitor,
an appet i tSerayRrEeganta (A oarppheenas el theadkkt agerhehhesphhithprerf a
neutral endopeptidase inhibitor, an angiotensin_||l receptor antagoni st) an
endot hel i F-o%ohhs MaPIGEAHES i ¢hidiRAEMaGe WdAESh SoMRosdtdpPof OBntAgoni st |
a diu gtic agent) 25 a cal ci.um antagonist, a vasodil ating anti hypertensive
agent§ a §Vﬁ% Gt 9 dAGHPRett & Lafass BFSLetAh§daNttRypert ensi ve
agent, anh92-§greQ%%%E}or agoni st, an to antiplatelets agent, a uric acid
synthesi3|xﬂ%lﬂ%%w, a ‘uricosuric agent and a urinary al kalinizer. The

pr esent inventi@%£¥ﬁe §"§Oé§§%§bég%nQAhn%e% gggp¥§?§?§¥lgéygyrazole

derivative represented by t'h generalfornmu
phar maceu h%@ﬂaeeqp&%%ammri&ﬁw%i@pQ:oénﬁh%fesl Rayt gone menber

sel ected fromthe group consisting of an insulin sensitivity enhancer) a
gl ucose abpIqPyaanddy iy dazbld ddanideive degisddnteSB¢reld ahoeshancer
, an insulin preparation,a glucagon receptor antagonist,aninsulin receptor
10 ki pase gengndlafdrmald ( I peptd piyhrmepd i tiossl 1y acoépbath D8 sadt dheeedE dyl
peptidase IV inhibitor, a protein tyrosine phosphatase-1B inhibitor, a
gl ycogen @nasiBor gt alseasinlonlel hempea g8 Lemsst Grphospéajrassy cohsbsting a
fruct ose- bi sphosphat ase i nhibitor) a pyruvate dehydrogenase inhibitor, a
hepati c 1%fglamc dmengleime segigiitiibiiitr ddhamicesi, ngi gdlucasgl pbegeptyom hase
ki nase-3 inhibitor, glucagon-like peptide-1, a glucagon-Ilike peptide-1
anal ogue, iahglhidagona bigeapégei ¢éa-insagdm sacredmdn enhaircemyan Answbingue, an
anylin agonist, an al dose reductase inhibitor, an advanced gl ycation
endpr oduci¥ epanadtiash 201bgRobr@Ccepd oFrantaigendistasan isnhinbreeeptar
y-am nobutyric acid

kinase stimulant, a tripeptidyl peptidase II inhibitor, a

dipeptidyl peptidase IV inhibitor, a protein tyrosine

phosphatase-1B inhibitor, a glycogen phosphorylase inhibitor,



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

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

5- hydr oxy- 1- net hyl hi dant oi n, |1 EGB- 761, binoclonol, sul odexide, Y-128) a
hydroxynethyl glutaryl coenzynme A reductase inhibitor, a fibric acid
derivati ve, é 3- adrenoceﬁtor agoni st, an ac¥l-coenz ype A cho] esterol
acyltransPeQ%% O$&NP HPLOFY 5F6%%cﬂnh¥P%qﬂﬁ1mad SUHGPﬁﬁnglﬁgegﬁ?B?tﬁﬁﬁnlst a
chol est er ol gsor tion inhibitor, ase inhibitor, a mcroso
triglyceriggt Fﬁﬂ fef BVBP@PﬁelﬂﬁpﬁpFB engsgi 4B ﬁaéﬁ8§e Pn%?%??b? a
carnitine palmto transferase inhibitor, a ene synt hase |nh|b|tor) a
| ow- densi ¢ uFPBSB%SP&FﬁS Jotr re'nﬂa‘ﬁ]&Je’Fm%ShF‘Bgt Pr Y GRIT $HREREFGat i ve,
a bile acjd se strant,. a um bile acid cotransporter inhibito

chol est or GLPBSEs %P%Eit&?rpr ST P LA et FLUSERph ebokht - an
anglotens 0 enzynme inhi bitor,. . a neu ndo eptldase i nhi bi tor,
an-an Bﬁgfﬁg AR WA L AABERBPr 5. RTUE Y| GV A5 ensy e

inhibitor ndothe ia receptor igéagonlst a _di retlc a a cal ci um
n

antagonis gmygggdﬁpa oﬁﬁeanF h?Bg ?9815§en?n 5 ﬁﬁaf% ?% %?ocking
agent, a gentral Ly, 25k B8 ARLLAVBSLLEDS by oo AABNEA,R0. 220 AHl g@ggept or

agonlst an an el ets agen a uric ésis ' I'n a 20

urlcosurlglggﬁg and .on%fr¥1?%23“5Q55 Ult&y the @%&%%% élg

phar maceu cOMposi pE eVent 1 on dr 2th &at ment |sease

aSSOC'atege@bb@o?%ﬂ?f&@&ﬁf@%aaxé@di&ﬁcﬂ%ﬂ&@ﬁ;ah9¥§8£i§%' é%@%ﬁ@éﬂl prodrug”
means a compound which I's converted into a gl ucopyranosyl oxypyrazo?e 25
deri vgj | veaEeBLeRPOKBI1 RN i bRGoRDONE) GFDET AbrbRE AHLE {nhibitdS, ah
N-acetylated-a-linked-acid-
dipeptidase inhibitor, insulin-like growth factor-I,
platelet-derived growth factor, a platelet-derived growth
factor analogue, epidermal growth factor, nerve growth factor,

15 a carnitine derivative, uridine, 5-~-hydroxy-1-methylhidantoin,
EGB-761, bimoclomol, sulodexide, ¥-128, a hydroxymethyl-
glutarylcoenzyme Areductaseinhibitor, afibricacidderivative,

a B3-adrenoceptor agonist, an acyl-coenzyme A cholesterol
acyltransferase inhibitor, probcol, a thyroid hormone receptor

20 agonist, acholesterolabsorptioninhibitor, alipaseinhibitor,

a microsomal triglyceride transfer protein inhibitor, a
lipoxygenase inhibitor, a carnitine palmitoyl-transferase
inhibitor, a squalene synthase inhibitor, a low-density
lipoprotein receptor enhancer, a nicotinic acid derivative, a

25 bile acid sequestrant, a sodium/bile acid cotransporter

inhibitor, a cholesterol ester transfer protein inhibitor, an

appetite suppressant, an angiotensin-converting enzyme



active formthereof in vivo. As exanples of groups formng prodrugs , in
cases of such groups |located at a hydroxy group 12 a hydroxy-protective
group used generally as a prodrug such as a | ower acyl group, a |ower
al koxy-substituted ( |l ower acyl ) group, a |ower al koxycarbonyl-substituted
(l ower acyl) group, a | ower al koxycarbonyl group and a | ower
al koxy-substituted (lower 5 al koxycarbonyl) group are illustrated) and in
cases of such groups |ocated at a nitrogen aton1 an am no-protective group
used generally as a prod&g%é uch_as a |l ower ac

I

! : rou | qwer ]
al koxycar BERAPIGGup 2 Be 989P8§9§%@ﬂ§? i g s g}@@gﬁoten31n

al koxycar hqnyl ox t hyl grou are illustrated 10 Asthe

gl ucopyr a&&sﬁ%%%% % Sfat idfe t&%eéﬁt"ed:owetrﬁéngb&?éy&@ner al
formul a (I for exa | e, qunds represented by the eneral formula: T1
178 oy LB OT e RRAs e e H S5 AOREGer? GTORT 5T POREE -l kyl

rou a 15 | rouy a | owner carbo rou a | ower
eyl by P B aRonIes, "8l VR0l & h%%%ﬁf@%’ Y 69E° QL and
Tl represents _a gr.o e ented b t he raI fornQIa O O HO~~~~ ~~~ " OH
OH 20 %v\,h & &4 L%%regg"rﬂ TG\ A d}gten aat rflllé’ WEEHA?  group, a | ower
al kox substr uted (| ower ar rou a Iomer al koxycar honyl - substi t uted
(Iome¥ acy)t %ﬂ%ﬂﬁf(%Pﬁ%ﬁﬁn 324%39 g%yégfﬁﬁﬁfﬁpﬁPGU%QBPlétroﬁﬁr

al koxy- sug%tqlwaecdefée dadl|komy Sarbonln ALauie W gyls gLher, represent s

a |lower al group or a d(Iomer a represents a hydrogen

atom a | g [fgdglc %)arpd I ov&rlrgnjlﬁg&]&rﬂ%gz 3 lower alkylthio 5

group, a halo( ower group or l'ogen atom ‘and with the proviso
that Pl does notpyLRRsRMt aedAge 2haPuer Bl eRbaSeBES tRehydrogen

atomor a lower alkyl group, are illustrated. In the present invention, the
term o owgiredlidtlidi B "treatment of a disease associated with
hyperglycemia, which comprises administering an effective
amount of (A) a glucopyranosyloxypyrazole derivative
represented by the above general formula (I) or a
pharmaceutically acceptable salt thereof, in combination with
15 (B) at least one member selected from the group consisting of
aninsulinsensitivityenhancer, aglucose absorptioninhibitor,
a biguanide, an insulin secretion enhancer, an insulin
preparation, aglucagonreceptor antagonist, aninsulinreceptor
kinase stimulant, a tripeptidyl peptidase II inhibitor, a
20 dipeptidyl peptidase IV inhibitor, a protein tyrosine
phosphatase-1B inhibitor, a glycogen phosphorylase inhibitor,
a glucose-6-phosphatase inhibitor, a fructose-bisphosphatase
inhibitor, a pyruvate dehydrogenase inhibitor, a hepatic
gluconeogenesis inhibitor, D-chiroinsitol, a glycogen synthase
25 kinase-3 inhibitor, glucagon-like peptide-1, a glucagon-like
peptide-1 analogue, a glucagon-like peptide-1 agonist, amylin,

an amylin analogue, an amylin agonist, an aldose reductase



10 neans a .straight-chained or branched 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 isoQPtyI group, a sec-butyl group, a
tert-butyl group, a pentyl group, an isopentyl group, a neopentyl group, a
tert-pentyl group, a hexyl 15 group or the like; the term"|ower al koxy
group” neans a straight-chai ned or branched al koxy group having 1 to 6
carbon atons such as a nethoxy group , an ethoxy group , a propoxy group ,

oSO ORGP, AL G I R B O,
e’ tor i T Sy Py PFOE G U ARSART B Sh1 O e TR HRE Sy B aRGHE
oty SR St SPGRBID Rl BBl oo gl o
grougj a &Qﬁ%ﬂ%rﬁﬁgﬁﬂ ook C&%oﬁbﬁﬁ?thPérﬁﬁéaﬁgeaiﬁ@&ﬁéﬁp§}tﬁPoy

Thal bgln” dl-re ttiared 1 e A1 2 chlorihe atom a brorm ne atom or an
Kyl or oodraSddh dEpaitir, AR -2k BBy BRIRAYS O as O
defined 5 &flbagc;egetthfextj]‘?fég ;dx%‘QFtrh .afc%té)g:{ ,g‘é?lbl%'?c%'i%t@ aidednGrolghned,

branched yclic acy up having carbon atons suchi as an acetyl
group, a HRRAN%hagbgue,, %}MM&H gFEAYR, £ 45k d,SORULYEYS r GO Fac 0B, Val Oy

group, a hexanoyl group and a cycl ohexyl carbonyl group; and the term "Il ower

al koxy 10 subghh tdhehdrivmeivaaCik i hi HE QUR HR@dSyi-Ne nRReNA Hieeit odgy,! group
substituted by the above | ower al koxy group. The term "l ower al koxycarbonyl

group'ionNedEEB - 651§ & Glidcldwiinedu lwdanalrd or- 108G/ iaC hgldkexymarbgnyl group
having 2 to 7 carbon atons such as a net hoxycarbonyl group, an

et hoxycar it axgriotpen 2ymd b riedoptagylioyicdrdoan\d £ DisolPacal derivative,

i sobut yl oxycar bonyl group and a cycl ohexyl oxycarbonyl group; the term

"l ower al koscadrenpicephsti bgbedst ,| encacgtybogngymapanenatetherabove | ower
acyl group substituted by the above | ower al koxycarbonyl group such as a

3- (et hoxy GaWdmaANsFeasFsrh P btpr . arphaed .t 2 thyriodwWehopgone receptor

al koxy-substitut ed(l ower al koxycarbonyl)group nmeans the above | ower

aIkoxycar55%V¥i%ﬁoﬁ6h§&B§F?FB%é@S@FPFHQ“Q%BVéﬁép%bxylé?éﬁﬁi§@éﬁit°r'

O oup S o S TRATAY I GRS TSI Sredshy CHELRIG0E | Bver aryl
; the t " 12 | k h | t hyl "

Py ar bxy meTARO ISR RS R fiad % e Sy EoLONAP VAT R SR EAPEOAS! ar oup.

In th [ R, . .ai.ght - i ,

R g s A

atom an efiiyly 95 Quih rdcRpeBY e Sh K Pe P! éﬂiké@?ﬁ%@cﬂ%%ﬂf&i@ﬁa .
preferabl e; "and an isopropyl group Is nost preferable because of netabolic
stability dim i |defiestFant, a sodium/bile acid cotransporter
20 inhibitor, a cholesterol ester transfer protein inhibitor, an
appetite suppressant, an angiotensin-converting enzyme
inhibitor, a neutral endopeptidase inhibitor, an angiotensin
IT receptor antagonist, an endothelin-converting enzyme
inhibitor, an endothelin receptor antagonist, a diuretic agent,
25 a calcium antagonist, a vasodilating antihypertensive agent,

a sympathetic blocking agent, a centrally acting

antihypertensive agent, an az-adrenoceptor agonist, an



5 fraction. In the substituent R2 , a straight-chained or branched al kyl
group having 1 to 4 carbon atons) a straightchai ned or branched al koxy
group having 1 to 3 carbon atons, or ayftraight-chained or branched

al kylthio group having 1 to 3 carbon at'ons are preferable; and an et hyl
group, an ethoxy 10 group , an isopropoxy group, a methoxy group or a
methylthio group are nore preferable. In the substituents Qand T, it is

preferable that the substituent Qis a |ower al kyl group or a hal o(l ower

al kyl) group. Anmong them a |lower alk I,grou is preferable; a
straight-éﬁgFﬁé&tSEeEFaﬁSﬁQ&'aPkVFlﬁr%Gb hﬁVFﬁBeigsllPBlglEanoﬁ atons is
nore preferable; and a nethxl roup is nost preferable. In the substituent
P) a | onePTaEPFUgr6up9shd 2 Po%ePr PRBYyEékBEﬁ?FZGFoup are preferable; a

| ower al koxycarbonyl group iis nore preferable; and a strai pt-chained or
branched al koxyCBFOBROFSBFodBVRRITAG BCL8ESS cbPbBN SEoRE (&) 20 most

pref erabl e. Concretel a_net hoxycar bonyl, group, an eth car bonyl group,
T Sopr 0B3RS BRI BBRY PP BUBYGR 2N & ST P BB P G Sap B M e abl 6
As the conmpound f the esent .inventiqn,

21 (45 coRPOBERY ARl RS F P ePats sl Lo sRiaRAg 2L thereot

car bonyl - (3-.D; gl ucopyranosyl oxy).- 5- net hyl pyrazol e s

3600y et Sy LI HEnTEaRE B g RS TRoSGeBY FEGn e mEsHPOBBRSHRERA ) et hyl
]-1-isopraopyl-5- pyr e, .,..1 s

L (6 oo s S8 gBot e abany PRESbT Y FoRIPaRSED o3y FRASPESi SBEPEBbATBhenyl ) met h
yl]-1-iso L+ R-mef b | e, ; ; ; ;
5 (6 0t opREIr BTN PHASE) fn nenlinsecrenion eopancer aninsulin |\ oy,
yl]-1-i soBFr%%lé'r‘aﬁiGﬁt, hyd DYE GO Beclptor antagonist, an insulin receptor

4-[ (4-et hyl phenyl ) met hyl] - 1-1S0propyl - 3-( 6-0- met hoxy

car boryl - xiRaglkUcepmhanasy! axyripepRt Ayl PYEpEQE8Se IT inhibitor, a

3- (6-0- et hoxycar bonyl - ~- D- gl ucopyr anosyl oxy) - 4-[ (4- et hyl phenyl ) et hyl ]-1-is
opropyl - Saapepyligylapepbeidase IV inhibitor, a protein tyrosine

4-[ (4- et hyl phenyl ) met hyl ] - 3- (6- O-i sopropoxycar bonyl -~-D 10

gl ucopyr apbsgbhaysé- il Bojmlojlyl t & et Yy pysez ghesphorylase inhibitor,

4-1 (4- et hyl phenyl ) met hyl ] - 3- (6- O i sobut oxycar bonyl - ~- Dgl ucopyr anosyl oxy) - 1-
i sopr opyl a59ﬂrgch§e|39fa]z@$pj;1atase inhibitor, a fructose-bisphosphatase
4-[(4-ethox¥phenyl)nethyl]-l-isopropyl-3-(6-C)nethoxycarbonyl-~-D-g|ucopyra
nosyl oxy) ig ﬁ:@p’ﬁpp:pylaa@yrgyaj;g dehydrogenase inhibitor, a hepatic
3-(6-0-ethoxycarbony|-T-D-qucppyranosy!oxy)-4-[£4-ethoxy

pheny}d) neBRYCPPEOREBEESH ™ th’e'“tcrﬁ/l Bysyppaisitol, a glycogen synthase

Tl gg;gg%&%@%ﬁ@ﬁwﬁgg"éfﬁ%éc?no-pfi‘i?eo’%%%%%@%',' a SPLUSOBYIRNOSY! oxy) -
4-[(4-eth henyl.) met-h -3-(6- O i sobut.oxycarbonyl = ~- D 20 .

gl ucopyr aﬁéﬁ&l"%ﬁy -{%lsc}@%lreo’pglg -crraeqcﬁlylbipl%é/aéce) ngcY. 1 agonist, amylin,

1-i sopropyl.- 3: (6= arbanyl - = ranos 4-1 £ 4- oxypheny
|)nbthy|]¥§-%§?ﬁéﬁﬁ§?§§§?§§' ag th11£*958ﬁ99¥,.89 X1 83¥d 42 L4 de LB

3- (6- O et haxyearbenyhn~aByaheearyi 3888 Y bRX ¥ apebaRRE OPY bAnd € fiorret hoxyphenyl
) et hyl ] - 5-met hyl pyrazol e, 25 _

3- (6-44 1 SQRMARQPEVTAr DYPH teiTPxIhHEERY LARABY kBXY) 5 I~ laARLERY Y4 dfdret hoxyp
henyl ) net hyl ] - 5- met hyl pyrazol e)

3- (6- O i sghkueptyeadbaydnistD- gl s6@pYH @hasyleaxsntdgdsdst, B/transcript

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

1- i sopr op¥lac o6 NE-RBt haXyBREbeNYA- { Sp 18 gp EOPYE @8@ SyhIexty) Soretdty! - 4- [ (4- e
t hyl t hi ophenyl ) net hyl ] pyrazol e,

3- (6- O et Nexyeahangh-63i1bngkdcapyganosyl oxy) - 1-i sopropyl -5 5

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

3- (6- O i séppreptidesebdnpibitprgl doepyinndike ogydwihi Eaptopyl - 5- net hyl -4-[ (4
- et hyl t hi ophenyl ) net hyl ] pyrazol e,

3- (6-45 | spBattetetadeyiyed( Srpwghufopypanosybbalelat  depived| g¥oviet hyl - 4-[ (4
- met hyl t hi ophenyl ) met hyl ] pyrazole and 10 the |i ke are preferable;

4- [ (4-i sofrepoxyphahgdyer eyidernalsapewipy £agt06- Oh et erprahbbastoy.3- D- gl uc
opyranosyl oxy) - 5-net hyl pyrazole, . .

3- ( 6- O et RosgERE bbrEy et 3VBL &V e P diTesy b oRYJr axy ¢ -neblpy bpybiapiridy ) met hyl
]-1-isopropyl - 5- et hyl pyrazol e,



15 3-(6- O i sopropoxycar bonyl - (3-D- gl ucopyr anosyl oxy)-4-[(4-iso
pr opoxyphenyl ) nmet hyl ] - 1-i sopropyl - 5- net hyl pyrazol e)
3-(6- O i sobut oxycar bonyl - (3- D- gl ucopyr anosyl oxy) - 4-[ (4-i sopropoxyphenyl ) nmet
hyl ]-1-i sopropyl - 5- met hyl pyrazol e and the like are nore preferable; ,and 20
3- (6- O et hoxycar bonyl - (3- D- gl ucopyr anosyl oxy) - 4-[ (4-1i sopropoxyphenyl ) net hyl
]-1-isopropyl-5-nethyl pyrazole and the |i ke axe nost preferable. The
conpounds represented by the above general formula (1) of the present
i nvention _can be prepared by introducing 2§ g&droxy- an r

i n

d/o
am no- pr otf&& 14kt griiRc o SWodssiiNg (g 81 ¢ RYOXOFYBEHY Linto a
hydr oxy group and/or a nitrogen atom of a gIucopyranosﬁloxypy{azole
deri vat i va i aEe i ane A F e assy dngehdter f & FPELC £F1fn usual way.
For _ exanple ) the conpounds of the present invention can be prepared using
a gl ucopy &¥EKA ey raa fai-a@ dgeniopsPites représént 88 BYYLheogBayEegkner al
formula ( 11 according to the 5 foll.owm ng procedure qr anal ogous
pr ocedur eSANGHEREOL a7 Prderpag iphibidopy. gropgol.| a) thyreid 1o 6. -
.NQ~'NNP®(1d)Rs(IIQRH&DSF&/\16Pmu538§2[\jss/
~N P3- X~ (APHMYROIRCEPESINAAP RS Y A/FPPICREET ST PRSI R pPE¢EECF (I n
case that 5is (J ase that R not a ]lower _alkyl .grou % s a hydrogen
atom) DeproleBAPS RN Mo esll Gregoral BIopVoctsdRytyansuer BEokEiny | )
/' ~N oo /NCN.WQ: ~ /~~N.N (l.e) H Prac S%'Z gv) ~H QIC R 4 Process.6
inhibitor, a lipoxydenase inhhibitor,” a carnitine palmitoyl-
transferase inhibitor, a squalene synthase inhibitor, a
low-density lipoprotein receptor enhancer, a nicotinic acid
10 derivative, a bile acid sequestrant, a sodium/bile acid
cotransporter inhibitor, a cholesterol ester transfer protein
inhibitor, an appetite suppressant, an angiotensin-converting
enzyme inhibitor, a neutral endopeptidase inhibitor, an
angiotensin II receptor antagonist, an endothelin-converting
15 enzyme inhibitor, an endothelin receptor antagonist, a diuretic
agent, a calcium antagonist, a vasodilating antihypertensive
agent, a sympathetic blocking agent, a centrally acting
] antihypertensive agent, an oaz-adrenoceptor agonist, an
antiplatelets agent, a uric acid synthesis inhibitor, a
20 uricosuric agent and a urinary alkalinizer, for the manufacture
of a pharmaceutical composition for the prevention or treatment
of a disease associated with hyperglycemia.
In the present invention, the term “prodrug” means a
compound which is converted into a glucopyranosyloxypyrazole
25 derivative represented by the above general formula (II) as an

active form thereof in vive. As examples of groups forming

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



(P"~20 (2 1'I') , OPsON (I~) or P3-X (vl ) R/ \ Ts 6 / N~N R13 (
f) Process 1 (In case that R~ is a hy8rogen atom (P')20 ( I I | ) Rz / ~
To or ~0. NNs PO-N I (I b) ~(1V),Process 9 (In case that P~is a
benzyl oxycar bonyl group) Deprotection / \ To Co~N Q14 (1h) Wherein P~
represents a hydroxy-protective group such as a |ower acyl group, a |ower
al koxy-substituted (|l ower acyl) group, a | ower al koxycarbonyl-substituted
(lower acyl) group) a | ower al koxycarbonyl group) a | ower

al koxy-substituted (|l ower al koxycarbonyl roup. or a benzyl oxycar bonyl
group; P3#? J&»@mgr%tfpgg\yega%fqupgpsa% %ﬁr{‘g%r"l‘ @%PM@F{%%SWP ¥ oup;
20 P4 reprﬁsents a | ower a&%l groug' P5 represents % | oner al koxycar bonyl
group; RIBLIPYSFRBA §T8YPoiet OBy P bPﬁﬁﬁsB sEiEgRer (HREERSF PoBYPURr oup
R14 represents a | ower acyl oxymethyl group or a | ower
Al Koxy car b/ PrECHy Lo PaaT USSP PEEEn{ SOECE ACYH InBEHFBL et PYE gr oup
such as a |ower al kyl group , a lower acyl oup) a_ |l ower
o Koxy. s BLEPEHEBHOPPBIeEEREPI 28y BubOvEY] BEPAAT RRFEATBERG! (SGHSF i ¢ ut ed
(1 ower. ac rou a L ower al koxycatrbonyl grqup | ower
b1 Koxy- o ko TUCRRL PR EMr SEPRBXGER: DOPGPLEaL00p BPEal BerasrB gt artdhy
group; one_of 10_and T6 represents roup represented t he_gener al
Pornui o Sroero-perEed 28 & I GRata P RERnEner o e lutnrre ae
defi ned @Qgg)géné’\@éifyta%ea prodrug such as a lower acyl group, a lower
alkoxycarbonyl group, a lower acyloxymethyl group and a lower
alkoxycarbonyloxymethyl group are illustrated.
10 As the glucopyranosyloxypyrazolederivatives represented

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

represented by the general formula:

R2 T‘I
/I (la)
N

wherein R1 represents a hydrogen atom, a lower alkyl group, a
15 lower acyl group, a lower alkoxycarbonyl group, a lower

acyloxymethyl group or a lower alkoxycarbonyloxymethyl group;

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

formula:

P'O O~p©
HO™ ™ "OH

OH

20 (wherein P1 represents a hydrogen atom, a lower acyl group, a
lower alkoxy-substituted (lower acyl) group, a lower

alkoxycarbonyl-substituted (lower acyl) group, a lower



other represents a |lower alkyl group or a halo ( |ower alkyl ) group ; one
of @ and T~ represents a group represented by the general 15 fornmula: P30
0 0 HO ~~~ ~~~ "OH OH (wherein P3 has t same neani ng as defined above) ,
while the other represents a |ower alk group or a halo ( I ower alkyl )
group ; X1 and X2 represent a |eaving group such as a bromne atomor 20 a
chlorine atom and R~-) R2, Q- and T~ have the sane neani ngs as defined
above. Process 1 21 A prodrug represented by the above general fornula (

Ib ) can b repared by protectin he nitrogen at om of

ol ucopyr afoRAPOIEARARRIT E-R VXt Py dOMEpr E4ERPTA By SEREREGY 4 Lover
general formyla(ll)with an aliphati¢c acid anhydride represented 5 t he
above gené":ﬁ‘lo g’&%ﬁ\ﬁ"é’ﬂ% | §Fop '¥&F1§Iei OO ST BPEER %awq%aé%a at
usually OCto reflux tenperature_for usually 3 mnutes to 1 day, or

al t er nat i \E&1QEP 9 ﬁr@taéét(ilﬁg’eifhélhﬂ?o%ﬂuat ofn dfepresents a hydrogen

I I l.e derivati ted by th b - al
Pormul a (A0 T HOHSE A BT GMD ar i 9ok a0y BE5P8s i Behe HRA bove
eneral fornula V) . in an iner ol vent C t et rahydr of ur an_at
Deual 19 QB ee PR P8 BRI T ERESh ot & oAU A Y 1 ROUPED 1 day.
Th ti ti : i at el ied b d st il
mater | al ) 05 PERBRATRBECE] GREECRBEr NSRSt SP0Ee8eD RTbMtmE
r epr esent t he aho exal_.f or nul a ed i ntroducin
a Eydfoxy%q%yﬁsegn?cc?u% ;fﬁ’t%e%%r% r%ttogloggn%ag%é}”ne%f %é&gll%%ggpanggél Ioxypyr ;zlol g
derivative jeplgsgnigd by the above general fornula (I 1) using
f or mal dehydle O 1n a various solvent . As the solvent used in the reaction,

water, et hanol qxethangl-e sl 2hyghelds anndi ChbpratRidiangiy! Bbugeet at e,

N, N-di met hyl f or mami de, “acetonitrile, a mxed solvent thereof and the |ike
can begi | edd e @+ rBigniednkingat _Gﬂp@féxﬁéﬂﬁéd@lkﬂl@ﬂdﬁg heMidg totbef | ux
tenperature, and the 25 reaction tine is usually from30 mnutes to 1 day,
varyi ng basedrbonaaticesl s3idf bisng mEAaheL §roup sl erhyanskéeacta pBopyl
tenperature . Process 3 22 A prodrug represented by the above general

formul a (lgyowan are ipogpapgd byoppot@diuitygl tdwoury draox seblylylgpooppof a
conmpound represented by the above general fornula (V) with a reagent for
protectin@® regr-dsantledydourn.ha deavte bysyér giroupr.mal aedtyVl yronpt henpr esence
of a base such as pyridine, triethylamne, N, N-diisopropylethylam ne,

pi col i ne) iaaneaditil 9xoNP; @ MeoPiuErPEPna tert-pentyl group, a hexyl
1,2,2,6, 6-pent anet hyl pi peridine or 1,4-diazabicyclo[2.2.2]octane in an

i nert 1801 \EIRUR R o i keriy 461 FEAP. “ASWeRe aLKOXY §5PYEBNtMEERE £n t he

reaction, 10 dichl oronet hane, acetonjtrile, ethyl acetate, diisopyropyl
ethor . ChITTTASH - GARRAS GF SPTARGRES, 225 arye P HOYD dATaRS) 1 to © Sarboh’

L X LR L NP 8,0 WSUSSLAEIRLEOL AL P biE, o O
t e”Per at urdn ’isadb%&ﬁb%J ega.ctotdpqn at ibrﬁ%og@ B%B%U,yan isobutoxy group, a
sec-butoxy group, a tert-butoxy group, a pentyloxy group, an
20 isopentyloxygroup, aneopentyloxygroup, atert-pentyloxygroup,
a hexyloxy group or the like; and the term "lower alkylthio group”
means a straight-chained or branched alkylthio group having 1
to 6 carbon atoms such as amethylthio group, an ethylthio group,
a propylthio group, an isopropylthio group, a butylthio group,
25 an isobutylthio group, a sec-butylthio group, a tert-butylthio

group, a pentylthio group, an isopentylthio group, a

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



15 from30 mnutes to 2 days , varying based on aused startingmaterial |,
sol vent and reaction tenperature. Process 4 A prodrug represented by the
above general formula ( 1d) or an anal ogous conpound thereof can be
prepared by protecting 20 the hydroxyn‘ét hyl group, or the nitrogen atom and
t he hydroxynet hyl group of a gl ucopyranosyl oxypyrazol e derivative
represented by the above general fornula (Il) with a reagent for protecting
represented by the above general forrmula (VII ) in the presence of a base
such as pg/ri dine, triethylamne, 25 N N-diisqpr og\él et hyl am pe, picoline,

| uti di ne,°%othe ol Hee - qiBFu ST n&PLPIsN23608- pBREAFER N+ PPHERE df H or

1, 4-di azabi ¢cycl o(2.2.2]octane in an inert solvent or wthout 23 any

sol vent . ASHIRFINRALOTo| I ORISR HER™ Pl F 4O B8R, A HPE hIAY o hBENLEED
acetonitrjle, ethyl acetat ﬁ di i sppr og{l et her, chl orof or

t et rahydr dratahlones atkgt oRyBYRanBsaS ﬁbﬂi%‘%%ﬁ%)l%‘ﬁ%’foﬁﬁé‘,y} 1 HUt anol ,
a m xed solvent thereof agd 5 the |like can be_ il lustrated. Thﬁ%{eac ion

t enper at UFRPF S EEH 1B fLERFTEDE oSPABPI bk Ot L RFA PN 2L OBHAS FRE et i on
time is usually from 30 m,putes to days , varying based on aused

start ProrfR e al Th& GEFENT IQHAEr SR8 ISP PR mBerReyPes L A L egiA ety A
prodrug represented by the above general fornmula (, Le or _an_anal qgous
Bonpound THETEAPS o e e faa SRy UB BIELEP b P JoRBBERT PERPESRTEG. by

t he above_gener al | Id ation in_t resence. of weak
base sucha%saréo ?%n?%%%ééh %a’%’g%ﬁg&?e%/is%ﬁ?% c%rlglg%gjfgf& %‘%Ras% um

car bonat e; | a i S S gg?p r The
reacti on%%’e@r%e_r %egjlgé)@g'sugl ?5{7%{?0 10%5{5'\.(1)3? eﬂx e%g_r%ﬁj%%a%dathe

[ eaction &4 8PohsyysUatbind 0fkdapli B Cend Ot drldVioWd Yiliohpsed on a used

starting material, solvent and reaction tenperature. Process 6 20 A prodrug
repr @gent Seh by i thee @A 3eney el duupihaahs!thd aBbvam st aggdsgLagpound

t hereof can be prepared by protecting the nitrogen atom of a conpound
representggbdyititedhpy argendodle iowsdl a1Kkde) ovdub .anTaki PEahi €L &d
anhydride represented by the above general forrmula (I11) in an aliphatic
aci d suchaHso2pcarcednygl agroupt msaasl|y OG- adghiefdexitiedpasadngieed arr usual |y
30 mnutes to 1 day, alternatively , with a succinimde derivative

r epr esenteyic biic tak abyoes gemier girofugr havang 3 Wo) 7ierzben réomssehybras 24
such as tetrahydrofuran at usually roomtenperature to reflux tenperature
for 1 howr methoywgarbemyi ugrder . akl e HREXYERYDORY I OXOYRagENt f or
protecting represented by the above general fornula (_ WV in the presence
of alBaselIWRORELIPHYFRFPRNYL tFTPER hAraAtRRULYE ONYREIPPETpr 9F9PRIAA ani ne)
pi coline, lutidine, collidine, _quinucli

D B i RS PRSP S 08 & e S ¢ HOMSE A S OFERATRRPY T an
i t | t di chl th taonitril t hyl t at
il opr o oLt R Ped Nt RROTT (G nBERL A Bhofe ki 85T dide 1) |
4- di - [ i f i
| OXanelA0el pea Y aRLAROE 96 Bx el SOl YEN hrSpl sy 4l Lhout any

o)
sol vent at uUsua Ctore enper-at ure n ays .

The reactiope ﬁgﬁ&@fﬁbbﬁyﬁ OPLoRY ! yro@y | eshbaged QiR UsKekStarting

material ) solv and reaction tenperature. 15 Process 7 A conpound

reprege nt&ﬂk@ﬂ%l‘- BepaPOVEL 88126k rf OB rv¥nhil ) g FAlp REaRE QPRI £8bRY

i ntroduci ng a hydroxynmethyl group into the nitrogen atomof a conpound
r epr esent esw&y allkexgar®oggnajdud supsit atGtée by tisd abSvé ankakgainms i n a

various solvent . As the 20 solvent used in the reaction, water, nethanol,
et hanol ) such as a 2-methoxyethoxycarbonyl group. Furthermore, the term
"lower acyloxymethyl group” means a hydroxymethyl group
O-substituted by the above lower acyl group; and the term "lower
25 alkoxycarbonyloxymethyl group” means a hydroxymethyl group
O-substituted by the above lower alkoxycarbonyl group.

In the substituent R, ahydrogenatomor astraight-chained



t et r ahydr of ur an, di chl or onet hane, et hyl acetat e, N, N-di net hyl f or mam de,
acetonitrile, a m xed solvent thereof and the like can be illustrated. The
reaction tenperature is usually fromOC to reflux tenperature ) and the
reaction tinme is usually from25 30 mnutes to 1 day) varying based on a
used starting material, solvent and reaction tenperature. Process 8 25 A
prodrug represented by the above general formula (lg) or an anal ogous
conpound t hereof can be prepared by protecting the hydr oxynet hyl group of a
conmpound represe he above ral_for VI mnth r eagent
for pr ot et MY %fﬂégﬁyi@rewﬁ Fa507e? GORBPRR PBR AR DS FERRLE e
presence of a_base such as ggg # trleth% q%

N, N-di i so&Bﬁ?FB?ﬁ?l%W%eanp Y @048t PRTRPY 8FPP8I%aanIFﬂBE?P¥I+ ne,

1, 2, 2,6, 6-pent anet h plper i ne r 1, 4dQ|azab|c%cIo 2.2.2]octane %n an
inert sol §ﬁ§ Po2 1 (ﬁﬁ P %5? tan ASTt HEOPHEPY BT 0BRt *TsBF°T n 10 the
reaction, _di Ior hane, tonitril hyl, etate

i Sopr opFPEERSA I GRoRSiss oo TR G, SoPaREY ne nhyyap ke S

1, 4- di pxane, acetone rt-butanol, a_m xed salyent thereof and the_like
can bed i | FESEIAER. %ﬂﬁ»esa%temtle%&aﬁmq SEEPIP R PTARERED 1 of | ex
t enper at ur, nd _15 the_r.eact.i Qn tine is usually from 30 nutes to 2 days
( varying 3k §§d9599§ & g&n§t§rt|né 78 ePPaP%omsrvenfgeﬁﬁ IrlTtaction

Femper at UL o B0 895, I ARLAILILLEPL ESANEL i, Lhe aloe ggﬂﬁ‘g@% formila (

lh ) 20 canabe pr epare represen e’ above

general fqf '§£%?i%ﬂtd8959£ 8%10%%&%%35%&5*:1@3[@ HaQA nlg1 LG

presence Oor a pa Ium cat al yst such as pa rum car nina |nert

sol vent. AscLheonngkbm3Oh¥ENbrofefabile | NEhd QAL EILOR %EBGE”OE% @%
tetrahydrofuran) ethyl acetate, a m xed 25 sol ven ereof and t |ke can

be illust igriorsh, dMesbpacbba” éﬁﬁiﬁréhﬁﬂ:ﬁokiljlgﬁjw by afnféHHyQLQﬂl% gﬁ&hﬁex

t enperature, and the reaction tine is usua y from30 mnutes to 1 day,
varyi ng based mor2Gpeefaradad .St wit thg swbetivlentsolyemd and itedet i on
tenperature. For exanple , the conpounds represented by the above general
formul a (lpkefelriabieatbatistde asulsd ot tuergt Patier aalewem alky lafgroapeat i @ned
production process can be prepared according to 5 the foll ow ng procedure:
Process AbploddoveB 21kyR) SreuR3CEOMXEDARENR2 8/ lower el Reaup X)s OR4
R3 ~,NH(IX) O R3or its nonohydrate (XIl1) Process CR2 / ~ T8
Process megﬂerab@pAcgt@%qQ#gpt.chﬁgﬂqa/ Branched alkyl group having

15 1 to 3 carbon atoms is more preferable; and a methyl group is
most preferable. In the substituent P, a lower acyl group and
a lower alkoxycarbonyl group are preferable; a lower
} alkoxycarbonyl group is more preferable; and a straight-chained
or branched alkoxycarbonyl group having 2 to 5 carbon atoms is
20 most preferable. Concretely, a methoxycarbonyl group, an
ethoxycarbonyl group, an isopropoxycarbonyl group or an
isobutoxycarbonyl group are preferable.
As the compounds of the present invention,
4-[(4-isopropoxyphenyl)methyl]-1-isopropyl-3-(6-O-methoxy-
25 carbonyl-p-D-glucopyranosyloxy)-5-methylpyrazole,
3-(6-0-ethoxycarbonyl-fB-D-glucopyranosyloxy)-4-[(4-iso-

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



a-D-glucose O~ ~N O ~N NN 2)Optionally RO R R5-X3 (XI | 1) (XIV) (11)
wherein X3 and Y represent a | eaving group such as a halogen atom a

nmesyl oxy group or a tosyloxy group; iepresents a lower al kyl group or a
halo ( |l ower al kyl) group; R4 represe a nmethyl 10 group or an ethyl
group; R5 represents a |ower al kyl group; one of @B and T8 represents a
2,3,4,6-tatra- O acetyl -(3-D-gluco pyranosyl oxy group, while the other
represents a |ower alkyl group or a halo(lower alkyl) group; and R-, R2, Q-
and T~ have the same neani ngs as defined_above. 15 Process A A conpound
repr esent 3d{ByOt héoasepexgéﬁébapyﬂoﬁnﬂralv(lRPPyreaﬂSB%°>;5Yépér Bl by
condenS|n9 a benz derlvgtlve E?presented b% bhe gﬁ ¥ 9ene al formula (

I X ) withT8OREPBG XPBFBY% BREBEhY 6d-BFOPREPEDOVEMGENErBYTREPMAta (X) in the
presence of a base such 20 as sodi um hydride or potassiumtert-butoxide in
Bn inert 30f0eft 1sobuBOFYRSTPABYLAAS b- SEPGRRYTARERYFHY hot rebttigm , 1,

2- di met hoxyet hane

ther eof i SpRavehkey EAREBETRIr ] Zggalﬁvaaw%g‘a i%y?éﬁ?%“aﬁﬁér% m xed sol ven
5 .

fime 1% UATDAgSFRBPReRSh) MEShTLI)- L S0BFOPRY Babbad oraeﬁﬁa%%—ﬁ tarting

mat eri al, so|vent nd_reaction te grat re. Proc§$ A%gyrazolone

der|vathanFBBPgéeﬁf%dgﬁvc?ﬂﬁrﬁﬁggg g8A rarmZBE¥ ﬁﬁ?ﬁp t1) can Fef I

(X1 it nohyBir Bt RaoBT AT PAYIAG RoRGHG APAEE PRYART hett | CATDRRTL AS the

i nert SOléﬁQByEzﬁgth aﬁg'éﬁgngEgl go%ggﬂ§lp§ggggm¥drofuran chloroform a

nlxed solvent 't ereo
4-[(4-ethylphenyl)methyl]-3-(6-0-isopropoxycarbonyl-f3-D-

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

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

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

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

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

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



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

| ower al kyl gr , 25 rrespondin d represented. by the above

gener al féfﬁngg?'*ﬁ@'Feg Xﬁ% Pgbéﬂggggg?ggbrgggyﬁéyﬁa%%}?gspondingv

pyrazol one derivative represented b% t he aboye general fornulagégig) to
E n

25 gl ycost dafP8R BTG ~ACeCoBESRO XY BT BPT¥ o5 e - PRIt RECRYERRE base
h LI te | i d bj ect i th [ ti
compound. BETRE Ryt A e i RheD? & FREP LA IRP= 8Tt Ecent ad by | he above
general f [tha_éxgb%§ in_the presence 5 of a base s ch as pott Q|gn .
bonat Q- PRBOEYSBEPORY 126~ Be g ErBRY HBRARNLOT Rb- 1 Hbs GO PBAL- Used
fﬁ; Sracgs:gg?'oq r, %cti t?ﬁrogcdrgfur%ﬂ Cl d_the iike can be See i
i || ustT at &4, ¥Hé féchPS%%P&ﬁpéPg_ ré ?geusﬁaﬁpyr??%n$roon1tenperature to
Gay (varJPRG BatehEaRPe MICaT oL Prh - RALEP PR Sho ARl Brtbd Bacti on
t t h t i : i i
L emper ot ot -EIRIREL (Sl AR oLk shEOR (PG ARe
Loual 1y {BokBr Bt B8RRI RS e By LS L O PP D e

usually fromroomte ure nper at ur e reaction

time is ugdaphy-Era@thyiour 4Q -heddyi tMabphBfyRinetheD) gysssh stafd i ng
material, solvent and reaction tenperature. In case of pyrazol one

derival i VeRel epkeseartegrly¥ifa®iahove general fornmula ( XI | ) wherein R3 is
a halo ( lower alkyl ) group , 20 a correspondi ng conpound represented by

t he above4generakobabpokgphény)l )aenhpe]plepaoptdopyl SBh( €€t +nigtoxy -
correspondi ng pyrazol one derivative represented by the above general
formul a (d&kpohglgByDesildabpytrandsnlore gt BbmetbyBpyraialodse in the presence
of a base such as potassium carbonate in an inert solvent, and 25

subj ect i n§-{ heOr eshloxyrg rbomyduid Dt gl bk apkydat $ phoxis) 1y it -aldoH at i ng agent
represented by the above general fornmula (X1 in the presence of a base
such as pEFPQ@KUEP@&NBéH&g@ﬂld'énlﬁﬁEFPPY -5-methylpyrazole,

15 3-(6-0-isopropoxycarbonyl-f3-D-glucopyranosyloxy)-4-[(4-iso-
propoxyphenyl)methyl]-1l-isopropyl-5-methylpyrazole,
3-(6-0-isobutoxycarbonyl-f-D-glucopyranosyloxy)-4-[(4-iso-

: propoxyphenyl)methyl]}-1l-isopropyl-5-methylpyrazole and the
like are more preferable; and

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

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

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

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

atom of a glucopyranosyloxypyrazole derivative represented by



29 sol vent as occasion demands. As the solvent used in the glycosidation
reaction, acetonitrile, tetrohydrofuran and the like can be illustrated.
The reaction tenperature is usually fr9g1roon1tenperature to reflux
tenperature, and the reaction 5 tine is usually from1 hour to 1 day,
varyi ng based on a used starting material, solvent and reaction
tenperature. As the solvent used in the N-alkylation reaction,
acetonitrile, N N-dinethylformmde, tetrohydrofuran, a m xed sol vent

th f t h Kk Th t 10 t t

usually { P68 PS xst§ﬁ%%”gﬁuxérwwﬂﬁb?H§3 e@nﬁsﬁe G¥EY and the reacti on tim
[ Iy f 1 h t d d start t I
sol vent a%d r eak pro%%raa%sraﬂa% £ wvw% e%nﬁga?é;n%‘ ”%g@?@%&l‘g&%ﬁ% Sbove
gener al rnula %r g na eri g i re_the follow ng
three tau SrrBFSPFI\‘? %Sr’ré‘gbgsg u&ﬁ’P ﬁé‘%’ﬁé(r’r&&y %’rPé8 Bi ¥ ¢8RELYPons 0O
R3~NH H ( nd R3 g gye t he

o nean?%'géeasn&sﬁ R%&Rfiwgverﬁsn%% R Ao T SRR eetby ( he

above gener 30 fornul.a I used._in Qces D after
conver T ngorRpy s oo tRBrEoPY) APlsar Ry obRalaed BhRRESE:

gl ucopyr anosyl oxypyrazol e represented by the above 5 general formula ( Il )
can be prepared by subjecting a conpound represented by the above general
formula (XIV) to hydrolysis. As the solvent used in the reaction) nethanol,
et hanol) tetrahydrofuran) water, a m xed sol vent thereof and the |ike can

be illustrated, and as the base used, sodi um hydroxide , sodium



10 ethoxide and the like can be illustrated. The reaction tenperature is
usually fromOC to roomtenperature, and the reaction tine is usually from
30 mnutes to 6 hours) varying based on a used starting nmaterial, solvent
and reaction tenperature. 15 O the coﬁ%ounds represented by the above
general formula (l11) which are al so used as starting materials in the
af orenenti oned production process, conpounds wherein the j substituent R~
is a lower alkyl group can be al so prepared according to the foll ow ng
procedure: / \ Tp Process ER2 / \ RS- X3 (X | pkodesy s (I1a) (II1b) 20
wherein R2, R5, Q-, T~ and X3 have the sane gpanings @s defined above.
Process E A conpound repkesens ed by the aboves gap@tah tas mél a( Ilb) 31
can be prepare y subj egd | r epr t h bove
gener al f or nfi a o#ﬁgg! kn(ﬁ éf’i on n ﬁ I\ﬁgﬁgy(ﬁgt)ﬁg nt present ed

. /R
by the above generalf fornmula (XII1) igo |ENpr esence of a bagpelsiich as
pot assi um car bon&t e ®r cesium carbonate, F@nd B ocpasi onal | y a gatalytic
anount of sodium jodi'de in an inert saofpent. R&he inert sglhyent used in
t he reaction, N, 181 met hyl f or mam de, 1, 2-di net hox Z{Vt;ane, di met hyl
sul f oxi de, tetrahydro et hanol, a ym lve t hereof and the like
can be illustrated 1801 ¢ i.oh tenper at%%g%siés)‘gloousual ly fromroom
tenperature to ref| wt} EHEFENrE) and thE FEACK S fjme i's usually from 10
mnutes to 1 day, aragpg%zg@;so% on a usled starting material , solvent and
reacti on tenperatuye . e conpounds r&pr'&&8nted by the above general
formula (1) of the present invention obtai nedpinytethies aboyeproducti on 15
processes CEHQ \ sol ated and purge . c1@nvr§§QE(1i(Qp)alF’§ { off means such
as fractiona y [1ization, pursefi €9 {on _usi ng chromat ogyaphy, sol vent
extraction and sojd Eté)hase extraction.qoFhgNgl ucopyr’anosyl o>&/py|§l;gzol e
derivativesrepresen by th e,general formula (I ) o Ré present
i nvention can be gbfsconvert M%\é‘lzheﬁ\’b pi&r maceutical ly a@é ptable salts
in the usual way. Exanplkes ©oR $6h salts include acid addition salts with
m neral acids such as hydrochlggic acid, hydrobrom c acid) hydroiodic acid,
sul furic acid, nitlri®=cidl) phosphoric acid ang..be lsi ke, acid addition

salts with organi g aci such as &z r\C atid, aceti g 16

met hanesul f oni ¢ adi d, _hémzenesul f oni t=aci p p- Fopd8Hesul ferl ¢ Jadi d,
propionic acid, cijtric d, succinic atigyNt artar+e—acid) & ¥ c acid)
butyric acid, oxaljic 2¢@¢id, malonic ackd, malefic acid, |agpic acid,

mal i ¢ acid, carboni eracid, glutanmic aélld]) aS8Partic acid, adi(pdc acid, oleic
acid, stearic acig apdxtbtg)like, and salts with inorganic bases such as a
sodiumsalt ( a potas s iumsalt , a calci ppsadst9, a nmagnesjum5 salt and

the like. The pr ugs rgepresented by theAbavewgeneial fornmula (I ) of

t he present i v on_incl ude their sol vatesenwirbiscapbvarimaeeut | cal | y

accept abl esol vent ssudh ‘as et hanol and wat EhepddedtIBn COMPOUN repr esent ed
by the above general ffgymula 10 (1) of the present invention, there are two

optical isoners, R—(ﬁgd:frer and S-isoner, in each conpound hayi ng ap
asynmetric carbon at om excl udi ng the gl ucopyranosyl oxy Hm).y.; I ﬁ t he
present invention, either of Risonmer orS-isonmer can be enpl gygdy and a
m xture of both isonmers can be al so enpl oyed. S Y

L4

(1h)

Wherein P0 represents a hydroxy-protective group such as a lower

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

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

alkoxycarbonyl) group or a benzyloxycarbonyl group; P3

represents a lower acyl group or a lower alkoxycarbonyl group;



15 The prodrugs represented by the above general formula ( I ) of the
present invention are converted into glucopyranosyl oxypyrazol e
derivativesrepresented byt he abovegene%flfornula (I'l) as their active forns
in vivo, and show an excellent inhibit®ry activity in human SGT2. On the
ot her hand, since 20 WAY-123783 has an extrenely weak inhibitory activity
in human SG.T2 , it can not be expected that it exerts an enough effect as
a human SG.T2 inhibitor. In addition, the prodrugs represented by the above
general fommula (1) of the present inventionshave an inproved oral
absor pti oR, ARBTBASPHECBULPYEF 25Y&0HPBYPE i BnsTePRPFERT Hig? akOWer acti ve

i ngredient _the prodrug_have a highly useful ness as oral fornul ations.

Ther ef or e 21KREYSRERPRIY SFOPRe Br eSERRTGIRAE i OXfeF &ele FEPYPUSEf &I as
agents 33 for the prevention or treatnent of a di sease associated with
hyper gl yc&RIFETRINPRCHTRHBSTOWP aBet FEPESRFPILER 1 OFRT peylgxymethyl

reti nopat hy, neur opat hy, nephr opat hy, ul cer, macr oangi opat hy)s obesity

hyperi nsuﬁ%ﬁ@ﬁi ar %FB%&§£M&%¥W%WY%%W’BMIl%{pi geRrgsents

hyper chol esterol em a, . hypertri gl yceridenm a) .lipid_netabolismdisorder,

ot ber dbol EPoenEnSTbRar PEREYS i Shel T Moy alFuf o Bte fuiomes
hyperuricem.a, .gout or e lik Furt.-her.mr.e). the comoaounds of the_present
inventionaggg Bg°EBrt%b4€W%£ea Fo Eﬁﬂﬁ%ﬁéﬁ#ﬁg%wqh?%ar nggt gh&"Render

sel ected fro [ t Enhj hi tor | es_of 1 drugs
whi ch canigge%sggﬁpggggg%gﬁg%igﬁgﬁﬁﬁkafﬁg Q%%ﬁ%ﬁﬁ%%y%ﬁagﬁggppr35%%YQ§

i nvent i Onam%&g@%r% nly1S b CBS bl L ¥1£BRANEEDS B BLUAOREoROSOT PLI ON

i nhi bi tor,a biguanide;an nstl'i nsecretion en ancer, an rnsulin preparation,
a gl ucago 13000} St ' ' o] L.na icmybant, a
S T e T A SRR e e i R A
protei® tyh@asirherghosdhiet R yEBud- PEHPELShte @ 19} WIROQRNRRBIPROENL RS E

i nhibitor, a glucose-6-phosphatase inhibitor, a fructosebi sphosphat ase

i nhi bitor) a pyruvate dehydrogenase inhibitor) 20 a hepatic

gl uconeogenesi si nhi ¢ oM r'roinsitol,a glycogen synthase ki nase-3

i nhi bitor, glucagon-Ilikelpeptide-1, a glucagon-like peptide-1 anal ogue, a
gl ucagon-|i ke peptideMP agpni ®1 , anylin) an anylin anal ogue, an anylin
agoni st , an al dose reduct@de inhibitor, an advanced gl ycati on endproducts
25 formation inhibitor, a protein kinase Cinhibitor, a 'y-am nobutyric
acid rece r agoéni st ) i_u e taqond st. tr ript factor
NF-XB | nhtBREEREa e ety e BLERTRE e MEAHRN Sl BRESE! Bl

N acet y| abedea-ddgikartae Adbpeptitaaeyidy o bl d (Tl h
factor-1, platelet-derived growth ?ag ordij( PDGF) ) ag pl at el et}%l?e%% growt h
factor ( BREFor @halnegwe fepresdhts a PR AhrRFt&B by PREFgdRedal 5

epi dermal growm h factor (EGF) , nerve growth factor) a carnitine

deri vEi i vépruuildi:ne, 5-hydroxy-1-nethyl hi dantoin, EGB-761) binocl onol,

sul odexi de, Y-128, a hydroxynethyl-glutaryl coenzyne A reductase inhibitor,
a fi'bric acid derivative, a (33-adrenoceptor agonist, an acyl-coenzyne A
chol esterol 10 acyltransferase inhibitor, probcol , a thyroid hornone
receptor agonist,a g P absorption inhibitor,alipase inhibitor, a

m crosomal triglyceride fransfer protein inhibitor, a |ipoxygenase

i nhi bitor, a carnitine®a ‘01l t r ansferase inhibitor, a squal ene synthase
inhibitor, a |lowdensity | i poprotein receptor enhancer, a nicotinic acid

der i vati v, 3,81 epa5 &, SEUERtE AL an P oL WTASE 250050t LAIEOLST

other representsa lower alkyl grouporahalo(lower alkyl) group;

2
X1 and X represent a leaving group such as a bromine atom or
2
20 a chlorine atom; and RO, R, Q0 and T0 have the same meanings
as defined above.

Process 1



inhibitor, a cholesterol ester transfer protein inhibitor, an appetite
suppressant, an angi otensin-converting enzyne inhibitor) a neutral
endopepti dase inhibitor, an angiotensin 20 Il receptor antagonist) an
endot hel i n-converting enzyne inhibitorfan endothelin receptor antagonist, a
diuretic agent, a cal cium antagonist, a vasodilating antihypertensive
agent, a synpathetic bl ocking agent, a centrally acting anti hypertensive
agent, an a2-adrenoceptor agonist, an 25 antiplatelets agent, a uric acid
synthesis inhibjtor,_ a uricosuric nt and a urinar | kalinize n case
of "uses of the &M GETHR SR FAOCHOTh SEnRF Ain  CoMBL ARl TBh w th
t he above one or nore drﬁgs, thg Ereseng invegtion includef ei ther dosage
forms of SPAUPEaREGHET&AnPYi BEPAEFGANEsABPNEFETBPERar APT 0RE of separ at ed

praparat i in wa sane_or dggf$rent adninistratign r.out

ons of , and 5
B ni st 18l ROAPYF SHPFY LPERDY HBEAUE TR YAt AEPLEREPACO PrEsAE s i n
Compri si HEERRER LEREOUNG G Kbt RPBEAH PTG o AT T EPRUESRESr more
d i ncl ud both ' d f i .ngl ti d ted
pr eparat | BhstdD TU7VE HBITA T orFHE RR i G "Bty &L LFRE A6 POIRAR GF t he
present invention can obtain re ﬁgvantagﬁous effects thgn addi tjve
ef fects iPSHEPredERt Bh BaTealnknt® SE LHE HHRE Yreeades wWhed t%i ng

suitably §8m&%’ﬁtﬂe’%&££§’h 'tBHA":L&Q%"afchiqz;eé\gf,mﬁ‘k&%te&@?ngd{get“@{rE%_%é:?” dose

15 can be deCireased 1n conpari son w ration o ug al one

) or adVGééSm?f & iuPBng‘%HHE?h%k%&EQzQiH%eHMiJ@%p%@sEﬁtleﬁhﬁPi tors
can be avoided or decl~ ned.
the above general formula (II) with a succinimide derivative
10 represented by the above general formula (IV) in an inert solvent
such as tetrahydrofuran at usually room temperature to reflux
temperature for usually 1 hour to 1 day. The reaction time can
be appropriately varied based on a used starting material,
solvent and reaction temperature.
15 Process 2
A compound represented by the above general formula (V)
can be prepared by introducing a hydroxymethyl group into the
| nitrogen atom of a glucopyranosyloxypyrazole derivative
represented by the above general formula (II) using formaldehyde
20 inavarious solvent. Asthesolventusedinthereaction, water,
methanol, ethanol, tetrahydrofuran, dichloromethane, ethyl
acetate, N,N-dimethylformamide, acetonitrile, a mixed solvent
thereof and the like can be illustrated. The reaction
temperature is usually from 0°C to reflux temperature, and the
25 reaction time is usually from 30 minutes to 1 day, varying based

on a used starting material, solvent and reaction temperature.

Process 3



Concrete conpounds as the above drugs used for conbination i and preferable
di seases to be treated are exenplified as follows . 20 However, the present
invention is not limted thereto, and for exanple , the concrete conmpounds
include their free conpounds , and th 4 or other pharmaceutical |y
acceptable salts. As insulin sensitivity enhancers, peroxisone
proliferator-activated receptor-yagoni sts such as 25 troglitazone)

pi ogl i tazone hydrochloride, rosiglitazone nal eate, sodiumdarglitazone,

G - 262570, |sagI|tazone LG 100641, NC- 2100, T- 174, DRF- 2189, CLX- 0921,

CS- 011, GV 1929, A PBRAERS T4RE&HRD tah avubhenPoTa Zanetald TrFpuds (1¢)

peroxi some proliferator-activated receptor-a agonists such as GN¥ 9578 and

BM 1707448 eP8XP§SP€r6FoPWfBFQFSFtAEEl$EFeHY? eEPPBFL%L yaHBRP s?E Ruch as
GW 409544, KRP-297, NN-622%85 CLX-0940, LR-90, SB-219994, DRF-4158 and

DRF- MDX8, CPE‘PPHBFierPF%%B [ B)johlil%t%b%‘(&W%IQ_JR'FOZ@”&A@NM%HT‘ fX- 6054,
AGN- 194204, LG 100754 and bexar ot ene and other insulin sensitivit
enhancersr§6‘@ﬁn§sf?’ée3FPiﬁﬁ§ln@]@%’fﬁ WEkPid3e eppvVe gRpeTd- B ‘iﬁmuéx 0901,

CRE- 1633) ,N\-2344, BM 13125, 10 BM 50105 975) CLX-0900, = MBX- 668,
VBX- 67 ,)éVfE}z%‘i thaPE93en 32 4?Bb‘ﬁe §f€g‘2§y%5( H@%@ozb‘rm DEBHIS16 are

illustrat I I h f . di abet

(i abet | ¢ BMBERGAEPBRET I BBYF Y Ry pBLERGARE oW b B HEosGRbl S0ET sm
di d I d 5_h hol est t I d

i pra et AURTPEHLAIEr a3 207 -3¢ RPAULRAP be7 S5 BRHRLPE. BFcf el abl y for

di abet es, PRI ORISR 3. 97 H9bucang IRLAPALID disorder chagausa ol

i nprovi ng t'he sturbance of i in’si transduction in perrp

lt'e;é:lgs a%%yeré%a%mg 9A+’¢9§§ i‘rpéf"gesc? St esdd W%@Orégmwe bl ood,
g to Nowering of blood glucose |eve As gl ucose absorption
i nhi bi$ or 35 AIBEHREHEAREE acetonitrile, ethyl acetate, diisopropyl
ether, chloroform, tetrahydrofuran, 1,2-dimethoxyethane,
1l,4-dioxane, acetone, tert-butanol, amixed solvent thereof and
the likecanbeillustrated. Thereactiontemperature isusuvally
from-40°C toreflux temperature, and the reaction time isusually
15 from30minutesto2days, varyingbasedonausedstartingmaterial,
solvent and reaction temperature.
Process 4
\ A prodrug represented by the above general formula (Id)
or an analogous compound thereof can be prepared by protecting
20 the hydroxymethyl group, or the nitrogen atom and the
hydroxymethyl group of a glucopyranosyloxypyrazole derivative
represented by the above general formula (II) with a reagent
for protecting represented by the above general formula (VII)
in the presence of a base such as pyridine, triethylamine,
25 N,N-diisopropylethylamine, picoline, lutidine, collidine,
quinuclidine, 1,2,2,6,6~-pentamethylpiperidine or

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



i nhi bitors such as acarbose) voglibose) mglitol, CKD711) emglitate,
MDL- 25, 637, cam gli bose and MDL-73,945) and a-anyl ase inhibitors such as
AZM 127 are illustrated. G ucose 25 absorption inhibitorsare used

pr ef erabl yf or di abetes, di abetic conpli%%tions, obesity, hyperinsuli nem a or
gl ucose netabolismdisorder, and nore preferably for di abetes or glucose
nmet abol i sm 37 di sorder because of inhibiting the gastrointestinal
enzymati c di gestion of carbohydrates contained in foods, and inhibiting or
del ayi ng the absorption_of glucose into the body. As biguanides,
phenforniﬁPYbﬁpéWﬁPﬁ-hyﬁ?oég?oipééF 50%%€Fto?ﬁ?% hydEbehrer¢Eeo®r the |ike
are illustrated. Biguanides are used preferably for diabetes) diabetic
conpl i cat F3RYLOFPREtIASE i PSRt r§lgcosd hivdt AssltRMm. didddFABEPPHAd nore
preferably for diabetes, hyperinsulinema ' or glucose_ netabolism disorder
because oftP&ker iChd BOEEF Ty dedF@hygrrdyarnpy 1, ghidpmeshpx¥etBans. on hepatic
gl uconeogenesi s, accelerating effects on anaerobic glycolysis in tissues or
i mpr ovi ngleffEdOFaGE i RERTF PRE r E6TEr RHEBNPA - fePipREEAIViIENdsthareofagnfinsyl i n
secretjon enhancers, tolbutam de, chlor-propam de, tolazam de,

acet olexatgel tkft GRP BFyrial e 2 tes gl yBEMERS (G BRMRS &b e 15 §sret &¥i de,
1-butyl-3-metanilyl urea, carbutam de, glibornuride, glipizide, gliquidone,

gl i soxapi SEPTGI4HT R BEEL X FeREEAITET eyl 3L X ARTEEC t40di Mty REURALY
gl yPi nam de.. RERbUL AL de., 1.9) oYL an o 0L L TER 11 865 021 85 btk By,

solvent and reaction temperature.
Process 5

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

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

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

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

30minutes to1lday, alternatively, withasuccinimide derivative

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



20 repaglinide or the like are illustrated. Insulin secretion enhancers are
used preferably for diabetes, diabetic conplications or glucose netabolism
di sorder, and nore preferably for diag tes or glucose netabolismdisorder
because of | owering blood glucose |ev by acting on pancreatic (3-cells 25
and enhancing the insulin secretion. As insulin preparations) human

i nsulin, human insulin anal ogues, aninal-deprived insulin orthe |ike are

illustrated. 38 Insulin preparations are used preferably for diabetes,
di abetic qggplic tiong ar %Iucose net a %b;sn1di%order, and nore preferably
for di abet¥s! & JPLEBSEATOLNBE 8 i e OORs LEMREAGBHE F b giedrt WX

ant agoni sts, BAY-2?7-9955 5 NNC-92-1687 qr_t |ike _are illustrated; as
%33? %fﬁfﬁﬁl §§ tipsd

insulin redBGTYTHa0E SPON YRl 9= 78533812 KEK-¥13 101" t he

ik illustrated; trij tidyl tl [1.inhibit . UCL-.1397

the | [ke SFESRFPbeoERaite GRS ERYP bR EFAED R eoPYF BRRFEPLGE IS '
NVP- DPP?2 TSL-%ZS, P-32/98 or .the |like are 10.illustrated; as protein
tyrosi ne pRat A8 P=AS G Bt DPESePTIEN £5 PYE 86830, VPR A8 Sr t he

ik i | trated; I h Tyl i.nhi bit _ 4201,

LS Bt T i oS PR PR 230 L 5 82

oo BT o0 L1 | SR RRk g Dpvate, dehyirogenase
I i s i.nhihi N t J j 1| t ed;

g uconeogeresl ol PAARSFs £ PRS0, o LD e g LA o, 2

1| uStr at et A% ShUORON0. | dker pEpEL AR, T AGIYY Sk ARM 134 o Jr¥315902 or

[
the like are ilTustirated: and 20 as anylin, amylin anal ogue anylin

agoni st s, o W] | dH1 8l £EEH at € PFattPBrddde@rAr @ 1 Jdisldidisdre tHAERE drugs,

gl ucose- 6- phosphat ase |nh|b|tor$, chiroinsitol) glycogen synthase

ki nage- 3 1 NMudi dedrfe, @lcetaae)- téke-pPepinseol Al xéedoPreh eraiinedor .

di abet es) diabetic conplications, 25 hyperinsulinem a or glucose nmetabolism
di sor der,oaRd tHY R RS ebakkxntl ot wdadeles 4@rcot dcasel detraiRldrsPudiesor der .

As al dose reductase inhibitors, ascorbyl ganol enate, 39 tolrestat,
epal r est ator ADMII38; e BhAb-2ARBS . Z[PHEbRRac AN 3ithe B b4 4PpprDPR1538 1y
fidarestat) sorbinil, ponalrestat, risarestat, zenarestat, mnalrestat,

met hosor bfaried Nased6@n a used starting material, solvent and reaction
i mrestat, M 16209, TAT, AD- 5467, zopol . rest at, AS- 3201, NZ- 314, 5 SG 210,
JTT-811, teTmRRIFELE@t or the like are illustrated. Al dose reductase
i nhibitors are preferably used for diabetic conplications because of
i nhi BPt i MFFese’ reduct ase and | oweri ng excessive intracel | ul ar

acoul at [ on of sorbi ol It aqeehatad, pRLugL ALYy, ML eh 2L

can be prepared by introducing a hydroxymethyl group into the
nitrogen atom of a compound represented by the above general
formula (Ie) using formaldehyde in a various solvent. As the

20 solvent used in the reaction, water, methanol, ethanol,
tetrahydrofuran, dichloromethane, ethyl acetate, N, N-dimethyl-
formamide, acetonitrile, a mixed solvent thereof and the like
can be illustrated. The reaction temperature is usually from
0°C to reflux temperature, and the reaction time is usually from

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

Process 8



10 condition in the tissues in diabetic conplications. As advanced

gl ycation endproducts formation inhibitors, pyridoxam ne, OPB-9195,

ALT-946, ALT-711, pimagedi ne hydrochl % de or the like are illustrated.
Advanced gl ycati on endproducts fornati inhibitors are preferably used for
15 di abetic conplications because of inhibiting formation of advanced

gl ycati on endproduct swhich are accel atedi n conti nuous hypergl ycem c
condition in diabetes and declining of cellular damage. As protein kinase C

inhitaitors, LY-333531) m dost aur.i li ke are il lustrat Protein
 nasa. G mhi b1 BobCOLT s msen S tA, B Thier S ke e e PR RO L because

hyperd Sttgh”%n edw&ré’qtoﬁ#”f:ﬁhﬁﬁiﬁs?@?&éé%ﬁ gﬁ”ﬁhﬁ%m&%ﬁ% ByThEPsedpy U

t i , t the ik | ustr at di h I
At agoni SEEE 1 H&”T?ﬁﬁhx%%m BF 1 66 O, B BRF A BE A e L e'kéﬂ”a{?%a””e
illustrated

ke sﬁhﬁgfﬂ}t ST {fﬁf Ewg}écy%ixfgagsn’f?fjﬁrm%ﬁ%cf‘w#’ ?fﬁﬁ%ﬁ%@% ate or

he ik |1 d: ked- d das
e bt or B e I A il BT Sl Fhp et ot S PRl 83

der|vat|ves rn|t|ne ecarni ng hy roch gride, |l eypcarnitine
chl ori de) Fe@gcagﬁpflne ?% %or%ﬁ%li&énagé P PYa?kﬁ ??ﬂ%se drugs,

sl e 9uat g e | ophabehel- e ceﬁvéahoem bostgr o platel o

derived gro act’or anal ogues ‘act of | nérv rowt h

factor, f’nb@hﬁ}‘igl eQ‘YLﬁ'iﬂ)éyofL?er laz]aQ):L ".iL'at[ 1B, Zﬁg’ﬁ‘t%ﬁé)rp'amoﬁlxggpl )

sul odexi de and 28 are pre bly use i'abetic co I catlons

Ashydr oxy gt hyhg! H}%ﬂh&@@%md&vre%@ctﬁem@llméﬁ %101%@1'tuﬁ’sed in
cerivastatin, sodium pravastatin, |ovastatin, simvastatin, sodi um

fl uvagt at tAeakeb¢RSbAL, i ai@nhakamhuahat,eacééonltrlle, ethyl acetate,
SC- 45355, SQ 33600, CP- 83101, BB- 476, L- 669262, S- 2468, DMP- 565, U- 20685,

BAY- x- 26784 i BAYrbhy2 ¥ her adicl aad fu oy a6t Bdhydr b Tl [ Dsavastiadxn)
col estol one, dal vastatin, acitenmate,
nmevast at i etbenkevagt a+dnpBhBe 1864810 BbYY- 28950bytenvast atmixed solvent
carvastatin, BMY-22089( bervastatin orthelikeare illustrated.
thereof and the like can be illustrated. The reaction
temperature is usually from -40°C to reflux temperature, and
15 the reaction time is usually from 30 minutes to 2 days, varying
based on a used starting material, solvent and reaction
temperature.
Process 9
A prodrug represented by the above general formula (Ih)
20 can be prepared by subjecting a compound represented by the above
general formula (Ig) to deprotection by catalytic hydrogenation
in the presence of a palladium catalyst such as palladium carbon
in an inert solvent. As the inert solvent used in the reaction,
methanol, ethanol, tetrahydrofuran, ethyl acetate, a mixed

25 solvent thereof and the like can be illustrated. The reaction

temperature is usually from 0°C to reflux temperature, and the

reaction time is usually from 30 minutes to 1 day, varying based



20 Hydroxynet hyl glutaryl coenzyne A reductase inhibitors are used
preferably for hyperlipidem a, hyperchol esterol em a, hypertriglyceridem a,

| i pid nmetabolismdisorder or atheroscl %osi s, and nore preferably for
hyper|i pi dem a, hyperchol esterol emi a of°at heroscl erosi s because of |owering
25 bl ood chol esterol [evel by inhibiting hydroxynethyl glutaryl coenzyne A
reductase. As fibric acid derivatives, bezafibrate, beclobrate, 41
binifibrate, ciprofibrate) clinofibrate, clofibrate, alum num clofibrate,
ci_ofibric acid) etofibrate, fenofibrate, genfibrozil, nicofibrate)

pi ri fi brat®) ar R VR NS PAEFBLat e, STHEITS Pt 5 AR SEMRETEAY IR ke are
illustrated. Fibric acid 5 derivatives are used preferablg for

hyper - i nsul i nenifT $¥BR1¢ pFa8 FORPOHPHEFERSISSENEH Bht g above general
hypertriglyceridema, |ipid nmetabolismdi sorder or atherqgsclerosis, and
more pref r4BI4L3 g&l%ﬁﬂﬁq}bi%%ﬁe%ﬁeﬁtﬂr&%ﬂa&@ﬁé &r 18t hBFoscl erosi s
because of activating hepatic |lipoprotein 10 |ipase and enhancing fatty

aci d oxi deﬁ’?‘%ﬁ‘r’;m?’b%x’cﬂg’}?gd EEOPB%FPHgPRﬂC%ﬂ%88“t?$§F§€éFFS@?%W%“%°

(13- adéenocheegt or. agoni ses, BRL-28410, SR-58611A, 1C -198157, ZD- 2079,

BVE- 192449 BRI RWNG dB.0PSHBYS CP- 114271) L- 750355, BMS- 187413,
SR-59062A, BMS-210285, 15 LY-377604, SWR- 0342SA, AZ- 40140,

SB- 226552, D- 7114, BRL- 35135) FR- 1491 75, BRL-26830A, CL-316243, AJ-9677,

GW 427353, N-5984, GW 288¢éserathe |ike are ilddstdaked. 3- Adr enocept or

agoni sts are,_u pref epaRh)obt polesN Ly, dwyperHl NSUT irde o

hyper | i pi deffia) ey, chol egx)er ol e: ~isshy tri g'i' ﬁcér;! dem&or lipid

net abol i sm di sorder) and more pPreferakd=(_f 8F ofesity or hyperifSul i neni a

because of stiflf)ating (33-adrenoceptor_fn adipespriissue @?BHenhanci ng the
n

fatty acid oxidation, leading to i nduct¥ln of energy expe ure. As
acyl -coenzyne A chol esterol acyltransferase 25 inhibitors, NTE-122)

MCC- 147, PD-3=r383.9 DUP- 129, 73482) \Br9emE7Y RP-Z P- 06139,
CP- 113818, RR3%3ib3po-FR- 129169 Y-/\ , EAB868 KY- 455=/15)3(15)
QB N Qo N’
Eo R

FR- 145237) T-2%5919'°°32°104127) — N
2)Optionally

RS=x® (X111) (X1V) an

wherein X3 and Y represent a leaving group such as a halogen
atom, a mesyloxy group or a tosyloxy group; R3 represents a lower
alkyl group or a halo(lower alkyl) group; R4 represents a methyl
10 group or an ethyl group; R5 represents a lower alkyl group; one
of Q8 and T8 represents a 2,3,4,6-tatra-0-acetyl-f3-D-gluco-
pyranosyloxy group, while the other represents a lower alkyl

2

group or a halo(lower alkyl) group; and RO, R, Q0 and T0 have

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

20 as sodiumhydride or potassiumtert-butoxide in an inert solvent.



42 R-755) FCE-28654, YIC- C8-434, avasimbe, Cl-976) RP-64477, F-1394,

el daci m be, CS-505, CL-283546, YM 17E) | eci m bide, 447C88, YM 750, E-5324,
KW 3033, HL-004) eflucimbe or the |like are illustrated. Acyl-coenzyne A
chol esterol acyltransferase 5 inhibitd®7s are used preferably for

hyper|i pi dem a, hyper chol esterolem a, hypertriglyceridema or lipid

nmet abol i sm di sorder, and nore preferably for hyperlipidem a or

hyper chol est erol em a because of |owering bl ood chol esterol |evel by

i nhi biting acyl-coenzyne A chol esterol acyltransferase. 10 Asthyroid

hor mone respher ingotissllvesadasatlinot by rerictd.ons ollj 2hdlmareh sy othares , KB- 2611
or the like are illustrated; as chol esterol absorption inhibitors)

ezeti m beyeSCGh¥@A6fuan hen | Nkaeimeehylfoshami@e; asnitedssoiwditbitors,
orlistat, ATL-962) AZM 131, RED 103004 or the like are illustrated; as
carni ti netdreet nahdythe ahsker ase bahibitortsated omTha readthien | ke are
illustrated; as squal ene synthase inhibitors, SDZ-268-198,

BVS- 1884 9denip @7848r &PRs 104821 ] v ZPr 81 200 olRPRiF3drERQ 7B8&6Lwx t he | i ke
are illustrated; as nicotinic acid derivatives, nicotinic acid,

ni cot bnanielepenatan®| ,amd cere tredgtiag giimex is2@soaddyafdom drholme to ke are
illustrated ; as bile acid sequestrants , col estyram ne, colestilan,

col esevel hidwdneghiog theseGlroh02- 25631 mtarid g ketaxeéaill, | sslivabednas
sodiunm bile acid cotransporter inhibitors, 264W4) S-8921, SD- 5613 or the
li ke are ¥¢dckiont empenatasechol esterol ester transfer protein 25

i nhi bi tors, PNU-107368E, SC-795, JTT-705) CP-5294140r the like are

i |l ustrat®@ecep@s® drugs, probcol, microsomaltrigylceride transfer protein

i nhi bitors, |ipoxygenase inhibitors and 43 | owdensity_ |i poprotein
recept or enhancRiyTaZeLener eeRbVytiked TRIe IR IS Pyi dehrRove general

hyper.chol esterol em a. . hypertriglyceridema or_lipjd netabolismdisorder. As
appetll%t estppralaahtEl %%%%n‘i’ﬁegFéﬂﬁ%‘gebY nFPRIE T 9 5 ARG 1 eupt ake

i nhi bit t opi I [ tinul ant [ ISt eci al |

LDl 5 SEESLORLS LR L TS e L PSS R RRERATL LY,
t i | t i y ‘“‘2-— i t " i

agoni st o, Sruir AL EAE Ry 080 LT e LA REBRRY T e 1588 et o1

ant agoni s{ &y &R N sLAM e RO 2GBLSES, tolidtd IS rdiRfiAdkud &PL1 N

anal ogues, Teptin receptor agonists, nelanocortin receptor agonists

(especi al ¢y10MBoBn20@Nhskea Moo A0ONESESH , afa NBIANDOY esdrd Bd ati ng

hor none, cocai ne- and anphet am ne-regul ated transcript, mahogany protein, 15
entengst al i nuagpatsds) mal adLtiion GanfpdrertuiregarRe ustkhated rfpept kdem
bonmbesi n, chol ecystoki ni n agoni sts (especially CCK-A agonists),

corticot roghperateasi g hef huxetenpetaioate ppNdrtdleassang dwor noivee arsal ogues,
corticotropi n-rel easi ng hornone agoni sts, urocortin) somatostatin,

s~ynat ostatal anafvygudshod tonatdegt.avanyingepased @gopi 8sed piankiing y
adenyl ate cycl ase-activating peptide, brain-derived neurotrophicfactor)
ciliary rpgFetidphi %oi*a@@brénghw@ﬁm nt ¢eR &G HE hoMenebtrdnedt ensi n,
sauvagi ne, neuropeptide Y antagoni sts) opioid peptide antagonists, gal anin
ant agoni SRET3Re{aRe A8 VadivenE RRE F"ﬁ@“ﬁ%‘g RnEha PR PEPETaAdRAM IR at ed

protein inphibitors and orexin receptor antagonists are, ill ustrated.
R0t el (RERL BRI IRD PAR: HRETPITALS: § GRESIROTHabt 107 SO & ST | ke are
illustratgd; as serotonl_i# reupt ake inhibitors, dexfenfluram ne

hydr ochl ot 7§85 °F ehP | BF 3% n%3Y si but rami ne hydrochl ori de, fl uvoxani ne

mal eat e, ﬁg&%ggi?e hydrochl oride or the like are illustrated; as serotonin
agoni sts, Tnotri ptan,

In case of pyrazolone derivatives represented by the above

general formula (XII) wherein R3 is a lower alkyl group, a
25 corresponding compound represented by the above general formula
(XIV) can be prepared by subjecting a corresponding pyrazolone

derivative represented by the above general formula (XII) to



5 (+)-norfenfluramne or the like are illustrated; as noradrenaline

reupt ake i nhi bitors, bupropion, GM320659 orthe |like are illustrated; as
noradrenal i ne releasing stinmulants, rolipram YM992 or the like are
illustrated; as (32-adrenoceptor agoni4ts, anphetanine) dextroanphetanine,
phenterm ne, 10 benzphetam ne, nethanphetam ne, phendi netrazine,
phennetrazi ne, diethyl propi on) phenyl propanol am ne, clobenzorex or the |like
are illustrated; as dopam ne agonists, ER- 230, doprexin, bronocriptine
nmesylate or the like are illustrated; as cannabinoid receptor antagonists)
ri monabangly®osiidightd oni keing eadd § alstamat-ed;D -agsl ucow® hobtite presavicd e£cept or
antagoni sts, topiramate or the like are illustrated; as H3-histam ne

ant agoni sBPasEERYsEl livied ¢akeonate 11 ppdneateaplventl epnd publiept ing

anal ogues or leptin receptor agonists, LY-355101 or the~like are

i |1 ustrat &4e zeswhiol g geMBRIEAA T 2B- 2gant ation Bspeg sl A BEk-inngeentt s) ,
SR-146131, SSR-125180, BP-3.200, A-71623, FPL-15849, G -248573, GM7178)

G - 181771rebrergsied Iy thesgBove aenenalkeonpeld | (Xddtdaiedheapte agnce

neur opeptide Y antagonists, SR-120819-A, PD-160170, NGD-95-1, BI BP-3226,
1229- 1 91 °fcapba$683YCRI 8 BIDUA S LD gFArdoBade 1R BPSERETEr 6AEVEBL | #Rke are
illustrated. Appetite suppressants are used preferably for diabetes,

di abeti c CSFFFILORt I06AEPGhesPEythg| SRbERP et 2hfdl P nthf soivRgsidation
hyper|i pi dem a, hyper 95 _chol esterqlem a, hypertriglyceridema, |lipid
met abol i sFe@cddPder teLE PRy Gk er ay pRd %iﬂ‘% hhe ETALGE - neth e

failure, edem% yperuricem a.or nore prefera for opesity

. N . . d I
bocause’ of SeltnarbeTRE s St s vife 1y iy ReboEF B0y R P Bot o
noneam neg or bi cEacti ve Be%i d]e_;g i .cgn% rrﬁal .egpgleti tﬁ ref'ggl aﬁo S¥iéem
a gcte° dl it s’fuaenéyr ay i'n a{%é\? ©

andsuppr essi Hﬁfﬁegﬁﬁétl f'€, Fédan ng To reducti'on 0o

angi ofensin nv. i .nhi QLLer i) .enal i

malgea%(g, allagggr'i?%%%?%_%rl i %%rdgg% g%%geﬁ%ﬁl@lﬁsﬁ)mﬁf&ﬁ%&s’i %gpi){r’ﬂ},ciﬁ%apri I
hydrochl oricdetBenazempéta byt 0CH Ok hdes o GRIANARE ! 1 AR AL Ak 1 2 €1 bRzapri |)

sodi um fosinopril, perindopril erbum ne, calciumnoveltipril,” quinapril
hydrochl okie@et 19, aReitbnAxediaeh! ar Ndaimb eAPLaptnhmiyE! OEEt FohF®ro-
trandol april, cal cium zofenopril, noexipril hydrochloride) 15 rentiapril

orthe |ikeuatai,| & usivedt ed1vANYi thefsdMananted Like €z peeilnhstrdess. are
preferably used for diabetic conplications or hypertension. As neutral
endopept i Gaserenbithohotempermapatei i atysudllyl Fad40 robastdoperdusampat ri | at ,
GW 60511X, m xanpril, 20 SA-7060, E-4030, SLV-306, ecadotril or the like
ar e i 13 usredtlas. t dperatuendepdpthelneacthnnbiime &s arsaaddef Breamlyhased f or
di abetic conplications or hypertension. As angiotensin Il receptor

ant agoni stt®) lcdadesHprahng| Paxed ¢y & As@esiteating material, solvent

ci |l exetil/hydrochl orothiazide, 25 potassium | osartan) eprosartan nesyl ate,
val sart an2PCe FRASLORN L ePPEE8APTRN) EXP- 3174, L- 158809, EXP-3312,

ol mesartan,t aso,ftartan, KT-3-671, GA-0l lS\i RU- 64276, EMD- 90423, 4b6 BR- 9701
or the like are PIF3idt PAPIF 2 2RAGPG Tifsh r?ﬁﬁvenseﬁi:-ﬁ%ﬁe%?daé%ﬁil“&% @fe

Gndot hel | HeRaRvdr FPROCRAHE | REBCLBrt, ack rair o ioadbydir oy 10712
| j ; i j 49805,
o1, Uhgo |1 ke DU Stkio% £00PLREl L0k £ SRR Mo ARAN:S Gemd 49805

TBC- 3214, B

TA- 0201, S 3 b t 1 , ,
TBC- 3711, l%%(gi’gnté%ﬁ@%s%g?grgngf 3% e é'tr?,@é% s?oﬁ%ﬁ%ﬁ%@%%ﬁ‘gﬁi@?ﬂgf 234551,

RPR- 1180388 riAb411393epREsBAt 290y &tk ABGRAGenHaas estatla BMor 2P A0 or
the like are illustrated. These drugs are preferably used for diabetic
conpl i cat QR oRH dAXRGK €858 ThcABDIBRIR dRDelanRlsy {QreHy peesenst Yk
a base such as potassium carbonate in an inert solvent, and
256 subjecting the resulting compound to N-alkylation using an

alkylating agent represented by the above general formula (XIII)

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



As diuretic agents, chlorthalidone, netolazone) cyclopenthiazide,

trichl oronet hi azi de) hydrochl orot hi azi de, 15 hydrof | unet hi azi de,

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

met hycl ot hi azi de, i ndapani de, tri pani de,4%ef r usi de, azosemni de, etacrynic

aci d, torasem de, pi ret ani de, furosem de, bunet ani de, neticrane) potassium
canrenoate, spironolactone, trianterene, am nophylline, cicletar~ine
hydrochl ori de, LLU-a, PNU 80873A, 20 isosorbide, D-mannitol, D sorbitol,
fructose, glycerin,

acet azol as¢teemet dazoraabien FRengndg 4, GRC-F16 ved tvapierh, ircdiievapt an
hydrochl oride orthe like are illustrated. Diuretic drugs are preferably
used for @ledreslidatboplieattibhns) apppentdrndien, tebrgesdivbuherend B¢ ure or
edema, and nore 25 preferably for hypertension ) congestive heart failure
or edenn bEtauzn dfe ﬂéé@@ﬁﬁ@t@@oodT%ﬁe%%%#tiQﬂ HempesdE vy eedenasbylly

i ncreasing urinary excretion. 47 As cal ci um ant agoni sts, arani di pi ne,

ef oni di pi HEORAYE Heamaia t Ui e &0dF pE ABXhiRITRRTR BT ’le anshitRiedr prakion

hydr ochl ori de, beni di pi ne hydrochl ori de, manidi pi ne hydrochl ori de,

ci | ni @ pi bEme nisoripthe, Frm feh@pi fe) 1 54aY f st ing hasega@nprnesed

f el odi pi ne, anl odi pi ne besilate, pranidipine, |ercanidipine hydrochloride,
i sradi pi netaetypdi prheriazel FPHY PR heanq FGF pidie tePReLA PSS -nehs the
hydrochl oride, lem|Idipine, diltiazem hydrochloride, clentiazem nal eate,
ver apam |Sﬂ§rﬂ?%€h}l§??dg? SbGeP’aBéWHt&%nfﬁgﬁaFFOHyd?%EPB%FBé%e bepri di |

hydr ochl ori de) . gal il h lorid the lik i |1ystrated;
Vhsod | at il SHIEFGRLEDENaI oagbhE SoPRARHENT BB { DPLFEG| RBLRGRT ochi of | de,
hydr al azi pe_h hLorj | azj | 2z he, | ik

| ust r at BaeE48% CSRRCFREC 1R, BalhE oA TR EREELAT, Mnd MRS o or 1 e,

Ler aagst N DYgLPOPLEE! d8. BUBRE0SEPoRY So0RNL kbEPa L BERZPS BBy OCh orf de.

doxazosi n ne ate, proprano ydrochl ori at enol ol , netoprol ol

tartrate) capyediliel) BLArfMe! Slaccd PRIl NYARRGRLOELER, 1nRBL¥OLOI

bet 3xol ol hydrochl oride) pindolol, tertatolol hy~3rocChloride) 20 bevant ol ol
hydrochl oii @8y, 4/ Gig Rl oh saised® NMatydiPahlerida, Bb3goBhe! Hha

hem fumar at e,” bopi ndol ol mal onate, nipradilol, penbutolol sulfate,

acebut ol otehytionhtenpdentuicki sol ol hydrochl ori de, nadol ol, urapidil)
indoramin or the like are illustrated; as centrally acting anti hypertensive
25 agents) reseIpitis: conpoanld kepeesentddisty ahedbar ganexd-lafioemakae pt or
agoni sts, clonidine hydrochloride, nethyl dopa, CHF- 1035, guanabenz acetate,
guanfldci néXIIj8ahydkterhiinoi netenbidni dihere| afexth nEolieowipextheee
hydrochloride or the like are illustrated. These drugs are preferably used
for hyper tBREPBATS ASVREN 1 1Y RESee: an é@’@nFB?HSPc‘P%Eﬁépgéoﬁywlé@h?b?ﬁ%‘e, 5

di pyridanol e, cilostazol) ethyl igcqsapentate, sarpogrel ate hydrochl ori de,
di l azep di hydrochl ori de, trapi 6 D ost sodium aspirin or the |ike

are illustrated. Antiplatelets ag ane preferably used for

at héroscl erosi s or congestive heartR aiNlte. 10 As uric acid synt hesi s

i nhibitors, allopurinol, oxypu inollﬂrfihe |ike are illustrated; as
uricosuric agents, benzbromargne, p§o%eneci or the like are illustrated;

and as urinary al kalinizers,
sodiumcitrate or the like
used for hyperuricema or )
ot her than SG.T2 inhibitoys , for exanple ) in jhe use for diabetes ( the
conmbi nation wth at | easy one nmenber of the groug consisting of an insulin
sensitivity enhancer, a gl;zcose absorption inhibitor, a 20 biguanide, an

i nsulinsecretion gn er,an insulin preparati a gl ucagon receptor
ant agoni st, an insu racePtor ki nase stinﬁ?ﬁ%E}“?klgﬁpeptidyl pepti dase
&&

sodi um hydr ogen\car bonate, potassiumcitrate ,
i hese drugs 15 are preferably

Il inhibitor, a dipeptidyl peptedase—rhibitor, @ protein tyrosine
phosphat ase- 1B inhibit%r)[p gl ycogen phosphoryl a mhi bitor, a glucose-6

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

The obtained compounds represented by the above general



25 phosphatase i nhibitor, a fructose-bi sphosphatase inhibitor, a pyruvate
dehydr ogenase inhibitor, a hepatic gluconeogenesis inhibitor,
D-chiroinsitol, a glycogen synthase kig se-3 49 i nhi bitor, glucagon-Iike
peptide-1) a glucagon-Ilike peptide-1 atal ogue ) a glucagon-like peptide-1
agonist , anylin , an anylin anal ogue, an anylin agonist and an appetite
suppressant is preferable; the conbination with at | east one nenber of the
group 5 consisting of an insulin sensitivity enhancer, a gl ucose

absor ptioni nhi bi tor, a bi guani de, an i nsul jnsecretion enhancer, an insulin
prepar at i 6RFME1g (&&Ydn CRBC BBt BHSANESRBNIBIRIGEShIUPERCFERPYBF LkPBase
stimulant, a tripeptidyl peptidase Il inhibitor, a dipeptidyl peptidase IV
i nhi bi t or 1n&opRoéilt thexrdsiife YshGdpMWaase- 1B i nhibitor, a gl ycogen
phosphoryl ase inhi bitor, a glucose-6-phosphatase inhibitor, a

fruct osebF¥PKRESFh& ase inhibitor) a pyruvate dehydrogenase inhibitor, a
hepati ¢ gl uconeogenesi sinhibitor, D chiroinsitol,a gl ycogen synt hase

ki nase- 3 i nhi bi PoBIUGPRIZGORSIICSYPEHEEAE1F eRT25CHFEE aBBntPE kKEPYEDL i de- 1
anal ogue, a Iuca%on-like eptide-1 agonist, anylin, an anylin anal ggue and
an amy ingﬁﬁgﬁia PEmH&Pe(gFgf%’i‘%@ee? ERETEAEPLE GHHR IRAH'RY @ EAMBPUPRast one
menber of the group consisting of an insulin sensjtivity enhancer, a

O Ucose-aBEBEELERt SonRVbF 1612 51 GERRFaY) T ARTHLEI (Hede Fo: PR 96y EHhancer
and an insulin preparation is _.no preferable. Simlarly, in the usefor

i abet ¢ SOmIPrCAEIgRe . (RSt b Rt FORCIPR Al EaRErona CRERBLT of ¢ he
group consisting gl A0 Jnsulln censhiiyltyo LONANGSI.: A 0LUGOSE, apsoL Pt i On
inhibitor) a |ghan| €, an "RSATi'nSeCret i oneh ancer,an i nsul in preparation,

25 a gl uc agoni ' i N ﬁg }gﬁ? 'gﬁ%ant, a
tripepti d%ﬁg[)bé{)tfliggéglg??g?h%?‘&af%??ggéélgglelgﬁil’ y g@%ﬁ%&aée %/ ?Ir)\ﬁl Itor) a
proteid tureshAeePROHNAHA38%EB candBel ARNRILOELed . 9l MDY PNQRPhOr Yl ase

i nhibitor, a glucose-6phosphatase inhibitor, a fructose-bi sphosphat ase

i nhi bi to. ¢ampR Rl dehudrgaerascotdiPilem t8mPePathfe 9l Hg@NEQgENESI S
inhibitor, D-chiroinsitol, glyCogen synthase kinase-3 5

i nhi bi t or geglctdagor-imeka spaphibdey! foofl 3@ agonridkagpephbdes] aaayogye, a

gl ucagon-1li ke peptide-1 agonist) anylin, an anylin anal ogue , an anylin
agoni st , based dosa nedCisaeetiimky haterialansadvantedndl yeatt dom endpr oduct s
formation inhibitor, a protein kinase C inhibitor, a y-am nobutyric acid
ant agoni sttepparaddinegm 10 channel antagonist, a transcript factor NF- KB
inhibitor, a |ipid peroxidase inhibitor, an

N- aceld| at ed- a- Pifnkizel cospodingspt ¢preaten 1o bivt dre abavaldemetiadet grownt &
factor-1, platelet-derived growthfactor,a platel etderived grow hfact or

anal ogue) (&@i)d¥tal GreweHd sPadssl afePvaryiaa MatgELdts 18 @arnitine

derivati i di ne, 5-hyd - 1- et hyl hi dantoi n, EGB-761) Di | I,
cul odoxi I EOVETRRt ion oA SR o RO BPEF g ERBPRERARATBTFEE SERBLL 1 al

d tid i,nhi bi.tqo, . i ot Lntl t t i st
endot nol | AOEGVGTET g eni g LAHEG: EOFY -aHs SHAOCRRI Th TU0e P fhgoni st

and a 20 diureti. et,.i.s Hreferahl - e conbination with at | east
one nenbe%cgﬁﬁﬁ%?qggghgj%Bﬁngfﬁﬁggo 'g%ggﬁ%gée reductase inhibitor) an

angi ot ensi n-conveyt enzyperiadesdiE ofz) /A utral endopeptidase inhibitor
and an angi ot ensf'n recept ogs—anlyagoni st\=k4s (e preferable. Furthernore)
in the use for 25 obesjty, '\t he—corbimati on yi-tdh Mt | east one nenber of the
group consi sting of an in$ulin sensitivity enhqpcer, a gl ucose absorption
i nhi bi tor, a bi guanide ﬁn i nsul i nsecretion qqh@ncer, 51 an insulin
preparation, a glucagg a}eceptor antagoni st, an insulin receptor kinase
stinu?%nt) a tripeptidgl peptidase |1 inhibitor, a dipeptidyl peptidase IV
i nhi bi tor yna ARk /7D A3 @51, ne® RhesRRA AR 118 EBhk Bidinga akyEOEERea
phosphoryl ase

above.

Process E

A compound represented by the ahove general formula (I1b)



5 inhibitor, a glucose-6-phosphatase inhibitor, a fructose bi sphosphat ase

i nhibitor, a pyruvate dehydrogenase inhibitor) a hepatic

gl uconeogenesi si nhi bitor,D-chiroinsitol,a gl ycogen synt hase ki nase-3

i nhi bitor, glucagon-like peptide-1, a ¢l ucagon-Ilike peptide-1 anal ogue, a
gl ucagon-Ili ke peptide-1 10 agoni st, anmylin) an anylin anal ogue, an anylin
agoni st, a (33-adrenoceptor agoni st and an appetite suppressant is
preferable; and the conmbination with at | east one nenber of the group

consi sting of a [33-adrenoceptor agonist and an appetite_suppressant is
nore pr ef ERAMEPTABAYHR RVt HEP ok Hig 8 AMRAURHRPBER £ e R4 &Y theabpe’ent
invention are enployed in the practical treatment , various dosage forns
are used a%b%ﬁaﬂﬁ@rﬁﬁhﬂﬁﬁ%ahE%g“?lhglé%éﬂﬁNé§Wﬁa%%eaﬁ%%%ﬁEiﬁ%?ﬂ%?t
powders, granules, fine granules) dry sirups,_tablets, capsules)

i nj ecti onE§PEBFERIBADY Sgﬁt%?ft’%,ge?@ﬁﬁésf?’é‘i“?%%,(Xﬁlﬁoﬁpt"i}@egr%ﬁﬁn‘t’%e li ke
are illustrated, which are orally or parenterally adm nistered. These

phar maceuPf IPASENPYEPt #DRO LB FrghRréd Sn9T £05F K GaRPeR ade - b§P i | uti ng
and di_ssol ving, an appropriate pharnaceutical additive such as excipients,
disinﬁ%grafﬁ?g}oﬁglggnﬁe?§?a%ﬁg+?C%Wﬁ@ﬁtcﬁ#lﬁ§h¥£"‘ﬂﬁﬁﬂgﬁs}ni§Btb%?5?ties,
antiseptics nnisteningha ents, enulsifiers di38$rsiqg agents, stabilizing
agent s, di S80FGPRg ot UsHIUHESTT KESWHef brntfd thge 52T He R xt ure i n

accor danc i th conventional. In_case.of the u of the c und of he
prosent | RARETBRCT  EORUPNARPon net A PRSP A EGLha0Rer S RGRPREL T2 | nhi bi tors
, they ca - epar in ct] j_ngr.edi r or
i vi duar Pyt o8 Rence Redy SFAEREH | CeREIET d it s Rl bREEY

| nvention,gke; £OPI { deeq:a!n”ﬁ(ahﬁ RLacLLeak . t r'@géf %Eé:t(ioltfﬁ;’teglﬁﬂﬁg%u% Ps

conpound represented by the above general

phar reeeulbsgahhy AE6RPESO & SRbdrd fier&afo 3% 1R Aepke atRFeedaRBl th e
appropriately decided depending on the age, sex) 10 body wei ght and degree

of synpt opBagfdohr€aideBlufia EBE Frval 1 @ Minuteai €8 1 §aﬂpﬁfa@9ii'ﬁ@t@éé’ed\'i thin
the range of fromO .1 to 1, per day per adult human in the case of
oral adm Bhsd alddost anding mopdiede) ¥owmveRitnatdadanigenotehporaHubd. t o
300ngy per day per adult human in the case of parenteral adm nistration, and
15 the daily do%$keceaombeunidsixepkesdnt@hdit dheecwbodle desesapefodayland
adm ni stered suitably. Also, in case of the use of the conpound of the
present i k¥eneforhé premeditnaniven tinhobheineddyy dtieepbranp8E&TRt1emhi bitors
, the dosage of the conpound of the present invention can be decreased

appr opY i aPEPFEERESZENRTHS? bakef fradyeiding WCcemeeriokeR! 8P Rt tRgs

ot her than SG.T2 inhibitors. The present_invention is further illustrated

in nore dBPAPF BFMAT TFETHLTD FERF NG TR 2FBACED BRITFHITES 2 EeRRF RS and
T2 TREes (gt RIRY OTeo I PLERERL L DY 00113 e LG0T Ot O
1, 2-Di hydro-4-[ (,4-1 r X | }-5-rnethyl - 3Hpyrazol - 3-qgne To a
sol ution of 4-iégﬁ93%%£§%gﬁ§§ggﬁ§%kgsgg%9@39e%%%%% Wﬁﬂé; ﬁﬁ%ﬁqﬁﬁﬁb¥6nL)

wer e addedfr LBLOY| AR { G AT 399 BEC BRSSO 1 gabanLde L, Qe 16T )

, and the mxture s stirred at roomtenper or m nut es.

resul 4d ng coRgeirtle: e &rdlr Pﬂ%rfn%&’@\ﬁ%?icﬁil&i dééabt Mme Ha8 1@PiAI iR
sol ution of 4-isopropoxybenzyl nethanesul fonate in tetrahydrofuran was 10

added to @assEIPRAS] OExAmpIed BE Syeh isda te SRAc1uadldilid aand tiBhiwdits
acetoacetate ( 0O . 20nmL ) in 1, 2-dinethoxyethane ( 1OnL) , and the

m xt ure wasthtminethBhcB8E et Bsghtdrota ordacae 08, Mydrdbeonas #id,.ed into
a saturated aqueous sodi um hydrogen carbonate solution ) and the resulting
m xt ure waydestioddcedcidt hswull #bhit acid, nitric acid, phosphoric acid
and the like, acid addition salts with organic acids such as
25 formicacid, acetic acid, methanesulfonicacid, benzenesulfonic

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

succinicacid, tartaricacid, fumaric acid, butyricacid, oxalic



15 ether . The organic |ayer was washed with brine and dried over anhydrous
magnesi um sul fate. The sol vent was renoved under reduced pressure ) and the
resi due was dissolved in toluene ( 5nmL ) . Anhydrous hydrazine ( O . 19nL )
was added to the solution, and the miXfure was stirred at 80C over ni ght

The sol vent was renoved 20 under reduced pressure, and the residue was
purified by colum chromatography onsilica

gel (el uent : di chl or onet hane/ net hanol - 10/1) to give

1, 2-di hydro-4-[ (4-isopropoxyphenyl ) net hyl ) - 5- net hyl - 3H pyr azol - 3- one
(95mg) mmwm@@cmpmlelqaqléz Ysriapciss. madic redd.(3H, s),
3.45 (2H, s), 4.40-4.60 (1H, m, 6.65-6.80 (2H, nm), 6.95-7.10 (2H m 54
Ref erencec@{qgﬁﬂ@agld glutamic acid, aspartic acid, adipic acid, oleic

1, 2-Di hydro-5-nmet hyl -4-[ (4-pr | phenyl ) met hyl | - 3Hpyrazol 3-one The title
corrpound Al psé&pardd ﬁﬁlﬁ @1%@%% 1ienendt 92 bt § Wat hdbre¥ gaRiC PASREf er ence
Exanple 1 u3|ng 4- propylbenzyl al cohol instead of 4- |soEropoxybenzyI

al cohol . a@m@mgmﬁﬁ B ppAtagsipysgligm gabjuppalt amagnesivgs ( 2H,
m (1. 99 ( 3H) _s 2 .40-2. 55 (2H, m, 3.32 (2H, s), 6.95-7.10 (4H m
10 RePer etflet B%pﬂéealak%u hydr o- 4-[ (4-1 sobutyl phenyl ) met hyl ] - 5- et hyl - 3H
pyrazol - 3-one The titl e conpound mas(£repared in a simlar manner to 15
that descri bed THf REPEFEAEE TBEAHAE & RY ity ﬂng%tﬁWI@éﬁ??m‘é}%ﬂdl

i nstead of_4- |s%§ 0 oxybenaﬁs al cohol. 1H NVR (DVBO-d b p%m . 83 ( 6H
d, J=6 . HeseRt 1invegktjon iynghude 1thQ§‘§ (503191"“"«?5) 30 2 . 45

i Dimhy %ﬁf& ety 335?—8&% el TR SRR s

! Of the compounds represented by the above general formula

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

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

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

25 compositions comprisingas an active ingredient the prodrughave

a2 highly usefulness as oral formulations. Therefore, the

prodrugs of the present invention are extremely useful as agents



-3-one The title conpound was prepared in a simlar manner to 25 that
described in Reference Exanple 1 using 4-propoxybenzyl al cohol instead of
4-i sopropoxybenzyl al cohol. 1H NVR (DVMSO d6) b ppm 55 0.95 (3H, t,
J=7.4Hz), 1.60-1.75 (2H, m, 1.98 (3H,3%)) 3.46 ( 2H) s ) , 3. 75-3. 90 (
2H m , 6. 70-6. 85 ( 2H m , 6 .95- 7. 10 ( 2H nm 5 Ref erence Exanple
5 4-[ (4- Et hoxyphenyl ) net hyl ] -1, 2-di hydr o- 5- net hyl - 34 pyrazol 3-one The
title conpound was prepared in a simlar nmanner to that described in
Ref er ence Exangl e 1 using 4-ethoxybenzyl 10 al cohol instead of )
4-i sopr opdRFbEReyPTEVEBRAPT 9K RIVFETTRED ¥6)2 $issasel assorigsedspithy) 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,
n 15 Ref@ﬁ@ﬁé@lEﬁéﬁﬂPeSBCh as diabetes, diabetic complications (e.qg.,
1, 2-Di hydro-5-nethyl -4-[(4-trifluoromet hyl phenyl )nethyl] 3H pyrazol -3-one
The titl e T€SAPORAE Wa N PHORA Y i PeRNEIRE Ty - HaRREr MB6TPRRO1IQREEPYBed in
Ref erence Exanple 1 using 4-trifluoro_20 nethyl benzyl al cohol instead of
4-i sopr opOP§EetTy| hyPesHHSULieNR - ( BVBOCFE) "B tEBRL1smpdigosAers ) | 3. 64
( 2H) s )., 7.30-7 . 45 (. 2H, . (. 55-7. 70 g 2H, m 25 Reference
Exanpl® 7P4PREAiPeALIaG: y PEREMACHSSHFIPIEM3di RYBPSLEAY RGFISRMIa.
lipid metabolism disorder, atherosclerosis, hypertension,
congestiveheartfailure, edema, hyperuricemia, gout or the like.
Furthermore, the compounds of the present invention can
be suitablyused in combinationwith at least one member selected

10 from drugs other than SGLT2 inhibitors. Examples of the drugs
which can beused in combination with the compounds of the present
invention include an insulin sensitivity enhancer, a glucose
absorptioninhibitor, abiguanide, aninsulin secretion enhancer,
an insulin preparation, a glucagon receptor antagonist, an

15 insulin receptor kinase stimulant, a tripeptidyl peptidase 11
inhibitor, a dipeptidyl peptidase IV inhibitor, a protein
tyrosine phosphatase-1B inhibitor, a glycogen phosphorylase
inhibitor, a glucose-6-phosphatase inhibitor, a fructose-
bisphosphatase inhibitor, a pyruvate dehydrogenase inhibitor,

20 ahepaticgluconeogenesis inhibitor, D~chiroinsitol, aglycogen
synthase kinase-3 inhibitor, glucagon-like peptide-1, a
glucagon-like peptide-1 analogue, a glucagon-like peptide-1
agonist, amylin, anamylinanalogue, anamylin agonist, analdose
reductase inhibitor, an advanced glycation endproducts

25 formation inhibitor, a protein kinase C inhibitor, a

y-aminobutyric acid receptor antagonist, a sodium channel

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



pyrazol - 3- one 56 The title conpound was prepared in a simlar manner to
that described in Reference Exanple 1 using 4-tent-butyl benzyl al cohol
i nstead of 4-isopropoxybenzyl al cohol. 1H NVR (DMSO-d6) b ppm 5 1.24 (9H,
s), 2.01 (3H, s)) 3.49 (2H, s), 7.00-7345 (2H m, 7.15-7.30 (2H, m
Ref erence Exanple 8
4-[ (4- But oxyphenyl ) nmet hyl ] -1, 2- di hydr o- 5- net hyl - 34 pyrazol 10 3-one The
title conpound was prepared in a simlar nmanner to that described in
Ref erence Exanpl e 1 using 4-butoxybenzyl al cohol instead of
4-i sopr opexybaingsealie®ielit old} MYRM-Be®@yder eld -ppmink2a0a8iat3H, t,
J=7.4Hz)) 1.30-1.50 (2H, m, 1.55-1.75 (2H m, 1 . 98 ( 3H s ) , 3 . 46 (
2H, s ) , d3peRF-iSlasedGinhidHtaoy), ,inBulinG-lGke §xofvtBPHfamkpr6I195-7.10 (2H, m
Ref erence Exanple 9 20
1, 2- D hydpdafetetthylerdvied-grevit tfkeicapre {PDGEYt, hyl plalepgtadelriBedne The
title conpound was prepared in a simlar manner to that described in
Ref er ence gEoarghl B4 aisim (BP CFe eimalliolgiue) (rerr.y,| PREL o] PDAEtBRAJPDEF-AB) ,
4-i sopropoxybenzyl alcohol. 25 1H- NVR (DMSO-d6) 8 ppm .99 (3H, s)) 2.42
(3H, S, 8p50efidl gyowih(@ERrct20(EEF), merveSgrowth factor, a carnitine
derivative, uridine, 5-hydroxy-l-methylhidantoin, EGB-761,
bimoclomol, sulodexide, Y-128, a hydroxymethyl-glutaryl
coenzyme A reductase inhibitor, afibric acid derivative, a
f3-adrenoceptor agonist, an acyl-coenzyme A cholesterol
10 acyltransferase inhibitor, probcol, a thyroid hormone receptor
agonist, acholesterol absorption inhibitor, alipase inhibitor,
a microsomal triglyceride transfer protein inhibitor, a
lipoxygenase inhibitor, a carnitine palmitoyltransferase
inhibitor, a squalene synthase inhibitor, a low-density
15 lipoprotein receptor enhancer, a nicotinic acid derivative, a
bile acid sequestrant, a sodium/bile acid cotransporter
inhibitor, a cholesterol ester transfer protein inhibitor, an
appetite suppressant, an angiotensin-converting enzyme
inhibitor, a neutral endopeptidase inhibitor, an angiotensin
20 II receptor antagonist, an endothelin-converting enzyme
inhibitor, an endothelin receptor antagonist, adiuretic agent,
a calcium antagonist, a vasodilating antihypertensive agent,

a sympathetic blocking agent, a centrally acting

antihypertensive agent, an aj-adrenoceptor agonist, an
25 antiplatelets agent, a uric acid synthesis inhibitor, a
uricosuric agent and a urinary alkalinizer.

In case of uses of the compound of the present invention



Ref erence Exanpl e 10 5-Ethyl -1, 2-di hydr o-4-[ (4-net hyl t hi ophenyl ) net hyl ] - 3H
pyrazol -3-one The title conpound was prepared in a simlar manner to 5 that
descri bed in Reference Exanpl el usi ng4- (et hyl t hi o) benzyl al cohol instead of
4-i sopropoxybenzyl al cohol and using hyl 3-oxopentanoate instead of

nmet hyl acetoacetate. 1H NWR (DMSO-d6) 8 ppm 1 . 02 ( 3H) t , J=7. 6Hz ) ,
2.3 (2H q, J=7 . 6Hz ) , 2. 42 ( 3H s ) , 3. 51 10 (2H, 9))
7.05-7.20 (4H, m Reference Exanple 11

1,2-Di hydro-4-[(4-isopro hen nmet hyl ] - 5- met hyl - 3H pyrazol -3-one 15 To a
suspen5|oﬁno?oggapéﬁﬁﬁydﬁgag %%~2 AP G ﬁrlmﬁrﬁlé§PH§xyéPﬁaﬂ€efﬁ%£) wer e

added net hyl acetoacetate % % 4-i sopropyl benzyl chloride (0.17g) and
a catal yt tBVERbERP dPCLFdFe me%EIP dogaget RRTHE xPfir B1MRL taPEPYRd at 80C
overnight. The reaction :nixture was poured into a saturated 20 aqueous
sodi um hya%g@hsééPE&H&t% %BFDBF%Rr?Péﬁ&ttlﬁé OF SRRAEA YRE PERPREREEY S t h
diethyl ether. The organic | ayer was washed with brine and dried over
anhydrouslﬂaﬁﬁgsPénﬁ§ PfQFedl¥ﬁ€r§8Fvéﬂ?lﬂé§tF§HﬁQEdr9HH%r fBluced pressure
, and t he residue oluene (Inm ydrous _hydrazi ne

(0° 004 ) HBLP A GER Lo BT ALESBFRPE ofoSaRn TRECHYALE asmaepei‘?wéd 2t 80C
overni ght. The sol.vent,k was renoved undg féeduced ess and the reS|due
ws pur.fpaapswg&fmﬁnl’awna?”osgﬂepw HEATTTL aﬁwln(lé Bifon ret

di chl oroneth ne/neth 2 di y

sopr opvl BHEROFTREERoEed- shfRiPablof (PndrfathdYEhe dabbdung ot pne

(DNBC>d6)p§eBQHE invention and the above one or more drugs includes both

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

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

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

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

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

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

25 troglitazone, pioglitazone hydrochloride, rosiglitazone

maleate, sodium darglitazone, GI-262570, isaglitazone,

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



1.16 (6H, d) J=6.9Hz), 2.01 (3H, s), 2.70-2.90 (1H, m, 3.49 5 (2H, s),

6.95-7.20 (4H, m Reference Exanple 12

4-[ (4- Et hyl phenyl ) et hyl ] - 1, 2- di hydr o- 5- et hyl - 3H pyrazol 3-one 10 The

title compound was prepared in a sim |3 manner to that described in

Ref erence Exanpl e 11 using 4-ethyl benzyl chloride instead of

4-i sopropyl benzyl chloride. 1H NVR (DMSO-d6) 8 ppm 1.13 (3H) t, J=7.6Hz),

2.00 (3H, s), 2.45-2.60 (2H, m, 3.49 15 (2H, s), 7.00-7.15 (4H, m

Ref erence Exanple 13

1, 2- Di hydebdgbiteebpk. 4spdumeehglphenghemenAyNIP3ER by rpesodxBsare-r ~ 20 The

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

Ref er encepExanpeeatdrusictigvétedttnddsnm- o bgonides iswsheas Gof-9578 and

4-isopropyl benzyl chloride. 1HNVR (DVBO-d6) b ppm 1.98 (3H, s), 2.23 (3H,

s), 3.48 BEH178y446. 98rpxiGomgHprali28rREPErentévekadpl e 14

4- Benzyl -1, 2-di hydro-5-trifl uoronet hyl - 34 pyrazol - 3-one 59 The title

conpound waseptepapftagonists nshch amriver4qQv54hatKRResx7 bl 62 2Ref er ence

Exanpl e 11 using ethyl trifluoro~ acetoacetate instead of nethyl

acet odcet b3~ HA40usk g BeniB 211AA .dBRFndtlé8dand DRE-IHKBopyrisénggn X

chloride. 5 1H-NWR (DVSO-d6) b ppm 3.73 %2H, s), 7.05-7.35 (5H, m,

12_50_13_{gcegpprbpgynists such as ALRT-268, AGN-4204, MX-6054,
AGN-194204, LG-100754 and bexarotene, and other insulin
sensitivity enhancers such as reglixane, ONO-5816, MBX-102,
CRE-1625, FK-614, CLX-0901, CRE-1633, NN-2344, BM-13125,

10 BM-501050, HQL-975, CLX-0900, MBX-668, MBX-675, S-15261,
GW-544, AZ-242, LY-510929, AR-H049020 and GW-501516 are
illustrated. Insulinsensitivityenhancersareusedpreferably
for diabetes, diabetic complications, obesity,
hyperinsulinemia, glucosemetabolismdisorder, hyperlipidemia,

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

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

As glucose absorption inhibitors, a-glucosidase
inhibitors such as acarbose, voglibose, miglitol, CKD-711,

emiglitate, MDL-25,637, camiglibose and MDL-73,945, and

a-amylase inhibitors such as AZM-127 are illustrated. Glucose
25 absorptioninhibitorsareusedpreferably fordiabetes, diabetic

complications, obesity, hyperinsulinemia or glucose metabolism

disordexr, andmore preferably for diabetes or glucose metabolism



Ref erence Exanple 15

1, 2- Di hydr o- 4-[ (4- net hoxyphenyl ) net hyl ] - 5- net hyl - 34 pyrazol 10 -3-one The
title conpound was prepared in a sim|l manner to that described in

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

4-1i sopropyl benzyl chloride. 1HNVR (DVBO-d6) b ppm 15 1.99 (3H, s)) 3.47
(2H, s), 3.69 (3H, s), 6.75-6.85 (2H, m, 7.00-7.10 (2H m, 8.70-11.70
(2H, br) Reference Exanple 16 4-Benzyl -1, 2-di hydr o-5-net h;

| - 3H pyrazol -3-one, 20 The title conmpound was prepared in a simlar nmanner

to that dedEPFHEd PeCHRFRQdED Ei?&l’ﬁ%ln@ 1he gasigF BerHAAt dnPR&YPAsEEad of
4-i sopropyl benzyl chloride. 1H NVR (DV5O-.d6). 8 ppm _2.00 (3F% s) 3 54 (2H,
s), 7.05-#1g65t5An < Gay bty Gratfice @&%P@dﬂn oods, and inhiblting
4-[(4-Isopropoxyghenyl%neth yl]-5- neth 2,3,4,6-tetra-
acetyl - (3°B- §e€dé ﬁi?rgaﬁ gy BBRY PEHOByP zSIlB ?52alBiepLhsi BHdBf
1, 2-di hydro-4-[(4- |$0Ba Ea éphenyl) net hyl ] - 5- net hy I-3kkggrazol 3-one
(46mg), acet obr 8fpPA9BAREAE epbe§§ﬁﬁm}nan uﬁﬁFWﬁPeE&Pﬁ? fertde;n
t et rahydr of ur.an % dded I carbona % ) , and the
ot b wBe tEAtmea A SPh@ﬁaa?ﬁgOFh -Eﬁ%{e FERoELOUBERRBRE.  The react i on
m xture urlfled b coI ﬁ m_NoRr % S|I|ca gel
(el uent : m@é@& 8fﬁfénfse uPFﬁ Frgﬁ F8§tﬁﬁﬁg8 eﬁreﬁ %8 thin layer
chronatogg%%h 1%%t§5%5cah9%%&q%%%hg ga or glucose metabolism

disorder, and more preferably for diabetes, hyperinsulinemia

or glucosemetabolismdisorder because of lowering blood glucose

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

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

15 glyburide (glibenclamide), gliclazide, 1l-butyl-3-metanilyl-
urea, carbutamide, glibornuride, glipizide, gliquidone,
glisoxapide, glybuthiazol, glybuzole, glvhexamide, sodium

: glymidine, glypinamide, phenbutamide, tolcyclamide,
glimepiride, nateglinide, mitiglinide calcium hydrate,

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

256 and enhancing the insulin secretion.

As insulin preparations, human insulin, human insulin

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



10 solvent: ethyl acetate/ hexane=2/1)afforded4-[(4-isopropoxy
phenyl)nmethyl ]-5-nmethyl -3-(2,3,4,6-tetra-0O acetyl-(3-D

gl ucopyr anosyl oxy) - 1H pyrazol e (42ng). 1H NVR (CDC13) b ppm 1.25-1.35 (6H,
m, 1.88 (3H) s), 2.01 (3H, s), 203(§f51 s), 152 . 05 ( 3H s ) ( 2. 10
3H, s ), 3. 45-3. 65 ( 2H mM , 3. 80-3. 90 ( 1H m , 4 . 13 ( 1H
, J=2 . 3, 12 . 4Hz ) , 4 . 31 ( 1H dd, J=4 . 0, 12 . 4Hz ) , 4.40-4.55
H) , 5.15-5.35 (3H, n))550560(1Hn)670680(2Hn)695-7.05
H m. 20 Reference Exanple 18

acetyl (3 D- gl ucopyr anosyl oxy) - 1H pyrazol e The title corrpound was prepared

in a sini SRR (Hatd dERSe gisdt 3he Heme (ddiod dBtamsind TPT&si ng

1, 2-di hydr o- 5 25 et ]%/I -4- [(4 propyl phenyl ) met hyl ] - 3H pyr.azol - 3- one i nst ead

of 1, 2-di RREERTRYLY- é}m%ﬁqﬁﬂ ]mes;ar?é’t%ﬂ 3 59F9%&%ol - 3- one.

61 1H-NI\/R(CDC13 b ppm 0 91 (3H) t, 1. 50- 65 2H) m, 1.86

(3H s), 2.01 ( gjucagq r(empfsc)r a?t@@%ﬁtss))%éf 5.5), 2.45-2.55
g\ﬁ\{CB. élHdJ—l. % : 1H) d, J15.8Hz) 3.

80 3 80 H3- 1§87 & theglikeprggil “%“33*%‘% wssulw re§§otofH) dd,

ﬂ)sRese;eﬁw% ipoah8s S 3 1 176308 Sl Whs M £ 522 (41
4-[(4-Iso

acetyl - (3} %‘?‘%ﬁq%t?wﬁi%pﬁ}%rpg&iéiaﬁ?ei?'-W {ﬁ%ﬁ?)ﬁmé’c\kéya? epar ed
anadfhyd'r"?zl 4“?%"% T AR o G G 83D st ca

f 1,2-d 4- | | - 3-
2H— th (IC%%H{J?D%CCM I 87r i(%;%gwe%ﬁ r%tli) y'8- 35%%1%%1& Qy%éé%? (3ﬂ”e
s), 2181 (J.%L"iusst)ra@e@?’ é&?roﬁ)eln? Q8- d3e %os%hjaQa@%H 1133)1)rm%b4Qo£§H d,

J=7. ZFE) 3.56 (1H, d, 5.8H~), 3.63 (1H, d, J=15
PTP-112, OC-86839, PNU-177496 or the like are :Lllustrated as
glycogen phosphorylase inhibitors, NN-4201, CP-368296 or the
like are illustrated; as fructose-bisphosphatase inhibitors,
R-132917 or the like are illustrated; as pyruvate dehydrogenase

15 inhibitors, AZD-7545 or the like are illustrated; as hepatic
gluconeogenesis inhibitors, FR-225659 or the like are
illustrated:; as glucagon-like peptide-1 analogues, exendin-4,
CJC-1131 or the like are illustrated; as glucagon-1like peptide
1 agenists; AZM-134, LY-315902 or the like are illustrated; and

20 as amylin, amylin analogues or amylin agonists, pramlintide
acetate or the like are illustrated. These drugs,
glucose-6-phosphatase inhibitors, D-chiroinsitol, glycogen
synthase kinase-3 inhibitors, glucagon-like peptide-1 are used
preferably for diabetes, diabetic complications,

25 hyperinsulinemia or glucose metabolism disorder, and more

preferably for diabetes or glucose metabolism disorder.

As aldose reductase inhibitors, ascorbyl gamolenate,



203 . 80-3. 90 ( IH m , 4 . 14 ( 1H) dd, J=2 . 3, 12 . 4Hz ) , 4 . 31
( 1H, dd, J=4 .0, 12.4Hz ) , 5. 15-5.35 ( 3H, m , 5. 50-5.60 ( 1H, rﬁ :
6.95-7. 10 (4H m Reference Exanple 20 25

5- Met hyl - 4-[ (4- propoxyphenyl ) met hyl - 39(2, 3, 4, 6- t et ra- Qacet yl - (3- D- gl ucopyr
anosyl oxy) - 1H pyrazol e The title conpound was prepared in a simlar manner
to 62 that described in Reference Exanple 17 using 1, 2-di hydro-5

met hyl - 4- [ (4- propoxyphenyl ) net hyl ] - 34 pyrazol - 3-one i nstead of

1, 2-di hydro-4-[ (9-i sopropoxyphen I)nethyHé 5- net hyl razol - 3-one 5

1H NVR (cmazae;siaafppn@pqlms{ DR IEAE AHBAL - AR T, TS RaL ABN-H109 (aH
s), 2. 0&%§ ;) 03 (3H, s 2.06 (3H, s)) 2.10 (3H s)) 3.53 (1H d,
J=15. 7HABH-1447, BHop(59%4 i @qutatvkﬁoyblmel BoBlregH L qt 34 m , 4 . 14
( 1H) dd, J=2. 3, 12 . 4Hz ) , 4 . 31 ( 1H, dd, J=4 .0, 12. 4Hz ) , 5 .
15-5 351q{ﬁ§r%§¢a¥ﬁ ZeTRr G, @Gn@1Eﬁ5tﬁ¥ mgthgsgrbggl% A-1967. 6 .
95-7 . 10 . Reference Examp

4-[ (4-Et rﬂd&%ﬁ%ﬁﬁ/ ) HetRyPP- éﬂ%thlg/ﬂ”sﬁtzzspalse?é??aﬁﬁ P501, NZ-314,

acetyl - (3- D- | ucopyr anosyl oxy) - 1H pyrazol e The title conpound was prepared
'n a8 MG HRanEIT IOl hal L BASEFE B | OF FETGr bHES Bl @ ST Ak thy

4-[ (4-et hox henyl)nethyl] 1, 2-di hydr o- 5- net hyl - 3H pyrazol - 3- gne i nst ead
of ' 1; 2- di WARSE £9queh wbsaﬂpmﬁﬂa)rﬁepmfrrgbw rethfesidagheisa 3 one
1H NVR (CDC13 pm 1. 38 (3H,.s 2 01 (3H) s),

> 03 (3R eRE ) b%saé et (%l%u@ 5%»1%% ‘if—)d B % 58 (11
d) J=15. 1H, dd)

J=2.3, 1%‘&%1“% %’ice( % “n?f—aﬁﬁ“f‘% )acggmf%%l% ‘(’EH?"% %‘{%‘ 5. 60
(1H m, gcgglgtgg p(o%kbol@)atﬁwgé v7h1]c91 gg'é' :Lnnzontlnuous hyperglycemic

10 condition in the tissues in diabetic complications.

As advanced glycation endproducts formation inhibitors,
pyridoxamine, OPB-9195, ALT-946, ALT-711l, pimagedine
hydrochloride or the like are illustrated. Advanced glycation
endproducts formation inhibitors are preferably used for

15 diabetic complications because of inhibiting formation of
advanced glycation endproductswhichare accelated in continuous
hyperglycemic condition in diabetes and declining of cellular

| damage.

As protein kinase C inhibitors, LY-333531, midostaurin

20 or the like are illustrated. Protein kinase C inhibitors are
preferably used for diabeticcomplications because of inhibiting
of protein kinase C activity which is accelated in continuous
hyperglycemic condition in diabetes.

As y-aminobutyric acid receptor antagonists, topiramate

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

mexiletine hydrochloride, oxcarbazepine or the like are

illustrated; as transcrit factor NF-xB inhibitors, dexlipotam



G3 Reference Exanple 22

5-Methyl -3-(2, 3,4,6-tetra- 0O acetyl -(3-D gl ucopyranosyl oxy)
4-[(4-trifluoronethyl phenyl)nethyl]-1H erazole 5 The title conpound was
prepared in a simlar manner to that d cribed in Reference Exanple 17
using 1, 2-di hydro-5

met hyl -4-[ (4-trifluoronethyl phenyl) nmet hyl ]-3H pyrazol - 3-one i nstead of

1, 2-di hydro- 4-[ (4- isopropoxyphenyl)nethyl]-S nmet hyl - 3H pyrazol - 3-one. 10

1H NMVR ( CDCL 01 (3 2 03 (3H 6 (3
R PEhe 10T g3e®310 8tk R pa? 180 1 %?%roxaf é%hﬁﬁtoas'fl?.
oHz ) . 3. .80- 4 (1H  dd, 12. 4Hz ) |, 4
31 ) &&rl}%adod“(esyf?trg zﬂl'fz%’)he ]]5“(1‘*5 AT t’?ﬁte §§ 5. 65 ()1H n .
7 20 7 30 ef erence

o (alior r?&r?etrﬁQ')%étWﬁS G iep s o SRS, %PI 5693
o1 5 e sl Mo sle 20 T tble aomaetges

prepared in nan e C ence

ooy ety ffi*-lf%e H e
TH R (OO AT B oy S TRhee sy Tl ar g R g PabReg o835 S
s)) 2.06 QL%%U(IS.L)H 12.|.J<Je4§£'§!3‘5833ac1?_?15%(y1|2tghe‘{ ?@I&%Edgrqbvﬁt% g‘:‘é@tog‘) . gﬁz

J= 15 .

) . 3%l(at:léie1g®er].w/'lad 9(3):owt:i=12 fatida )an1al%gue]s5, %pld%gmﬁl?’b'rom:h’ S .
50-5 . 60 ( 1H m ,

factor, nerve growth factor, uridine, 5-hydroxy-l-methyl-
10 hidantoin, EGB-761, bimoclomol, sulodexide and ¥-128 are
preferably used for diabetic complications.

As hydroxymethylglutaryl coenzyme A reductase inhibitors,
sodium cerivastatin, sodium pravastatin, lovastatin,
simvastatin, sodium fluvastatin, atorvastatin calciumhydrate,

15 5C-45355, SQ-33600, CP-83101, BB-476, L-669262, S-2468, DMP-565,
U-20685, BAY-x-2678, BAY-10-2987, calcium pitavastatin,
calcium rosuvastatin, colestolone, dalvastatin, acitemate,
mevastatin, crilvastatin, BMS-180431, BMY-21950, glenvastatin,
carvastatin, BMY-22089, bervastatinor the likeareillustrated.

20 Hydroxymethylglutaryl coenzyme A reductase inhibitors are used
preferably for hyperlipidemia, hypexrcholesterolemia,
hypertriglyceridemia, lipid metabolism disorder or
atherosclerosis, and more preferably for hyperlipidemia,
hypercholesterolemia or atherosclerosis because of lowering

25 Dblood cholesterol level by inhibiting hydroxymethylglutaryl
coenzyme A reductase.

As fibric acid derivatives, bezafibrate, beclobrate,



7.00-7.10 (2H, m, 7.20-7.30 (2H, m 5 Reference Exanple 24

4-[ (4- But oxyphenyl ) et hyl ] -5-nethyl -3-(2, 3,4,6-tetra-0O

acetyl - (3- D- gl ucopyranosyl oxy) - 14 pyrazol e The title conpound was prepared
in a sinmilar manner to that described #h Reference Exanple 17 using

4-[ (4-butoxy 10 phenyl) et hyl]-1, 2-di hydr o- 5- net hyl - 3H pyrazol - 3- one

I nstead of 1, 2-di hydro- 4-[(4-1i sopropoxyphenyl )methyl]-5

nmet hyl - 3H pyrazol - 3-one. 1H NWVR (CDC13) 8 ppm 0.96 (3H, t, J=7.4Hz),
1.40-1.55 (2H, _m, 165180(2H m, 15 1.88 (3H, % 2.01 (3H, s), 2.03
(3H, s), ?Wﬁlmafss CQPIBf(LbBF-Ites 9lln°§1b1@259( @J-P %Elb”Q'GQBalUS‘H?uW 3.
59 ( 1H, d, J=15 . 1) 80-3 . 90 (1H, m, 3.91 2Ht,J65Hz),
4,13 (1H CdeflPI?tse o) Qﬁ%zt)rl%amﬂ (etmw&@)te& £engfipraip, ) .5 .
15-5.30 ( 3H,_ M . 50-5, 60 ( 1H m 680%2Hrr) 6.95-7.10 (2H,
nm 20 Reféﬁ@ﬁ@éﬂE%ﬁHb4%1Q%flbrate plrlflbrate ronifibrate,’simfibrate),

5- Met hyl - 4-[ (4- et hyl t hi ophenyl ) methi/ Jz' 4,6-tetra-

acetyl - (3@%%@?%6&%?9)0%@@ e %I%rerﬁéiPFFFétEGWOFiﬁfﬁF%écbpepar ed

inasimlar manner to 25 that described in Reference Exanpl e 17 using

1, 2- di ﬁydrdc?’%l‘f?é'tlh‘ﬁﬁs 431[9( A5R% RAKHE TGN AFmERAT 1@#“&3*?‘32‘&@3 one

:Tgtsasiad Of"ﬁﬁlﬂz di hy f&l |sopropotx®yrph% m%tyg%lljtrlglyggrldemla

lipid metabolism disorder or atherosclerosis, and more
preferably for hyperlipidemia, hypertriglyceridemia or
atherosclerosis because of activating hepatic lipoprotein

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

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

15 LY-377604, SWR-0342SA, AZ-40140, SB-226552, D-7114, BRL-35135,
FR-149175, BRL-26830A, CL-316243, AJ-9677, GW-427353, N-5984,
GW-2696 or the like are illustrated. [33-Adrenoceptor agonists

| are used preferably for obesity, hyperinsulinemia,
hyperlipidemia, hypercholesterolemia, hypertriglyceridemiaor

20 1lipid metabolism disorder, and more preferably for obesity or
hyperinsulinemia because of stimulating f3-adrenoceptor in
adipose tissue and enhancing the fatty acid oxidation, leading
to induction of energy expenditure.

As acyl-coenzyme A cholesterol acyltransferase

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

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



1.88 (3H, s), 2.01 (3H, s), 2.03 (3H, s), 2.07 (3H, s), 2.12 (3H, s), 2.44
(3H, s), 3.50-3.65 (2H, m, 3.80-3.90 (1H m, 5 4.13 (1H dd, J=2.4,

12. 4Hz), 4.31 (1H, dd) J=4.1) 12. 4Ft)) 5. 15-5.30 ( 3H, m , 5.55-5.65
(IH M , 7.00-7. 10 (2H, m) , 7. 10-7.4%0 (2H, ), 8.65-8.85 (1H, brs)

Ref erence Exanple 26 10

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

acetyl - (3- D gl ucopyranosyl oxy) - 1H pyrazol e The title conpound was prepared
ina simlar manner to that_ described in Reference Exanple 17 using

5- et hyl - 1IR278PhyBFB-48pp4. nﬁﬂﬁypﬁhﬁééheﬁypfﬁr@#hw ]Cérﬁggr aEBrﬁe%ﬁe 15
instead of 1,2-dihydro-4-((4-iso ropox hen I)neth I%

ety - 3HFpy Aol eﬁdeﬁemlmmg §¥ A5AbAG . 11N> 13E(sheotyntety)
1.88 (BFD % s)) 2.03 s), 2.06 (3H) s), 2.44 gggg

2. 45-2, 554¢ F188n)\§M*37 B-782%0 X 03{&) H3 -804 3. yciming or Algslikeo (1H,
m, 4 31 (1H, dd) J=4.0, 12.4Hz)) 5.15-5.35 (3H, m) 5.55-5.65 (1H, m(
7.00-7. 1an2H1#ﬁstl76t1%ﬁ7 Q@Y(lzgoe@zmg AFwlrstenq!l prE}tRBREERHRES Exanpl e
27 25 4 [ 4- 1 sopropyl phenyl ) nmet hyl ] -5-nethyl -3-(2,3,4,6-tetra-0

acetyl?® E%Pengeﬁ;ra BsyFELypre eﬁ9Pé¥o|ferTh&P?r{'—1Lal%rﬁi@%unlamag pr epar ed
in a S|n1I r .manner to 66 that de crlbeg in Reference ExanBIe 17 using
12t hdeﬁoz!tﬁeﬁeFe&ﬁ%sw BﬁBﬁﬁtfﬂrﬁiWFf% SHEPRF- SHPEYARLEDSIAN | nst cag

T NVR (CBUFBF 8™ ppfind 1 iaBe( BEEEREE] 'gg,;;x;géggeth s’ %rﬁiﬁ%g%(’&e °
2,08 (M cﬁéaggt%ﬁ@am%eﬁéﬁ% Ew b vitdie oyt
4.31 (1H gﬂi %E h é 4E%§nz§?é5 5c§§ Q?U £§9 g1y§t§anségr§se 60 ( 1H m
3 (oo siflapdEtng atea beFte
10 As thyroid hormone recptor agonists, sodiumliothyronine,
sodium levothyroxine, KB-2611 or the like are illustrated; as
cholesterol absorption inhibitors, ezetimibe, SCH-48461 or the
like are illustrated; as lipase inhibitors, orlistat, ATL-962,
AZM-131, RED-103004 or the like are illustrated; as carnitine
15 palmitoyltransferase inhibitors, etomoxir or the like are
illustrated; as squalene synthase inhibitors, SDZ-268-198,
BMS-188494, A-87049, RPR-101821, ZD-9720, RPR-107393, ER-27856
) or the like are illustrated; as nicotinic acid derivatives,
nicotinic acid; nicotinamide, nicomol, niceritrol, acipimox;
20 nicorandil orthe likeareillustrated; asbileacid sequestrants,
colestyramine, colestilan, colesevelam hydrochloride,
GT-102-279 or the like are illustrated; as sodium/bile acid
cotransporter inhibitors, 264W94, S-8921, SD-5613 or the like
are illustrated; and as cholesterol ester transfer protein
25 inhibitors, PNU-107368E, SC-795, JTT-705, CP-529414 or the like
are illustrated. Thesedrugs, probcol, microsomal trigylceride

transfer protein inhibitors, lipoxygenase inhibitors and



Ref erence Exanple 28

4-[ (4- Met hyl t hi ophenyl )nethyl ]-3-(2, 3,4, 6-tetra-0O acetyl -(3D gl ucopyranosyl
oxy)-5-trifluoronethyl-1H pyrazole 15 To a sol ution of
1,2-dihydro-4-[(4-nethy|thiophenyl)netﬁ%l]-S-trifluoronethyl-3F+pyrazo|-3-o
ne (2.0g) in acetonitrile (100nmL)were added acet obrono-a-D gl ucose (3.1Q)
and potassiumcarbonate ( 1 . Ig ) , and the mxture was stirred at room
tenperature overnight. Water was added to the reaction 20 m xture, and the
resulting m xture was_extracted with ethyl acetate . The organic | ayer was
washed wi £RVa deRSdtat HPARTRBEAN IEFERFORYRRYRTL TR AE L Y G RAY BRednd
brine and dried over anhydrous nmagnesium sul fate. The solvent was renoved
under redd®&d NyPeTddipd deHH@ t RyPeESPede shes Opariei. eBYBRTESLEMA - 25

chronmat ography on silica gel (eluent: hexane/ethyl acetate = 1/1)to

gi ved- [ (4ACREERPMR OFhdipPRrmBei@beldsme ddsergetat r a0 acet yl - (3- D- gl ucopyr an
osyl oxy)-5-trifluoromethyl - 1H pyrazo G/ le (2.0g). 1H NWVR (CDC13) b ppm
1.91 (3H, s), 2P6PRERH1LLY sUPPEZSERR)SsmONPaFYNE3FEUR ke IngIPREOTS)) 3. 73
(2H, s)) 3.75-3.90 1+tEé%%,4.1514.35 (2H, m, 5 5,15-5.65 (4H nl,

7. 00- .ZOSFEPFORF W 1Ek&HﬁF8r§9serotonlnrelea51ngstlmulan 5,

4-Benzy|-3-(2,3,4,6-tetra-C>acetyL-(3-E>$lucopyranosyloxy) )
5-trifl uoPEROLALPREPYE 88| (e SRECHRE 1t PR B2e T Was PRFefErRAL IR A

oA Teer e Wil pdeecil bed L Salocsuce B 2E.RLAR.d; bonay! 1.2
L 201 0L L TRV RSO R et LSS gopaine,
154" So' S5y Hindinos Gredafothedotntaty; y sigponiytigibed - ¢
-1 (45t ROy Sy P REPRDLPES: (B2 Rmins 278 oReSEo( o BT LS 3P Rhosyl oxy
)-5-trifl uepan®t,hleptimPrnaaelgdethe 1kbth e E—@EBE;!BQ ¥gsnpsepared in a
simlar manner to that described in Reference Exanple 28 using
1, 2-di hydmel4nocortin receptor agonists (especially, MC3-R agonists,
MC4-R agonists), a-melanocyte stimulating hormone, cocaine-and
amphetamine-regulated transcript, mahogany protein,

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

) releasing hormone analogues, corticotropin-releasing hormone
agonists, urocortin, somatostatin, somatostatin analogues,

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

25 concentrating hormone antagonists, agouti-related protein

inhibitors and orexin receptor antagonists are illustrated.

Concretely, as monoamine reuptake inhibitors, mazindol oxr the



25 [ (4- met hoxyphenyl ) nmet hyl ] -5-trifl uoronethyl -3H pyrazol -3 one instead of
1, 2-di hydr o- 4- ((4- net hyl t hi ophenyl ) et hyl]-5

trifluoronethyl-3H pyrazol - 3- one. 68 1~i-NMR ( CDC13 ) S ppm 1. 93 ( 3H,
s), ? .03(3H s), 2.0 (344 ), 2.0 (3H s) (3. 653.
75 (2H, m, 3.77 (3H, s), 3.75-3.90 (1H, m), 4.15-4.35 (2H, m, 5.10-5.45
(4H, m) 6.75-6.85 (2H, m, 7.00-7.15 (2H nm) 5 Reference Exanple 31

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

acetyl - (3-D-gl ucopyranosyl q%% 1Hpyrazole The title conpound was prepared
in a sin HdKemdfterl igstoa @és&eF?BéGnFLﬁ repetakee ipRaRprers7 using

1, 2-di hydro-4 [ (4- et hoxyphenyl ) net hyl ] -5-net hyl - 3H-pyrazol - 3-one i nstead
of 1,2-di %WW%MWWW%thIfFDEﬁﬁ@PWI s3husyeEiBE- 3- one.

1H NMR ( CDC13) pm_15 1.89 (3H, s), 02 (3H, s) 2.03 (3H, s), 2.05
(3H, s), @Yfefo(céﬂorsﬂ)de SfArS‘VS’XGS‘l(‘?H"a#?at% =Y 133’)‘3 hS’GB'G’-Cé‘lge'l(iEH n,
4.1Z (1H, dd , 12.4Hz), 4.30 (1H, dd) J=4.0, 12.4Hz), 5. 15-5.35 (
3H, m , %@eélkﬁba{erﬂﬁ¥ﬁFtrQEed'765661@50012¥P99?15t$ 1@@t¥1pién(2H m
20 Reference Exagp

4-Benzyl - 8 f(lzlremne o rtcoldkst pre( dipugitgesged: as

pyranosyl xy 1FprrazoIe The titl e conmpound was ﬁrepared !

manner t o "% adranalddis FERA 25€ RSP OZ SEXIHDT @497 y & &ZQSBédfy

like are illustrated; as noradrenaline releasing stimulants,
rolipram, YM-992 oxr the like are illustrated; as f3-adrenoceptor
agonists, amphetamine, dextroamphetamine, phentermine,

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

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

20 agonists (especially CCK-A agonists), SR-146131, SSR-125180,
BP-3.200, A-71623, FPL-15849, GI1I-248573, GW-7178, GI-181771,
GW-7854, A-71378 or the 1ike are illustrated; and as neuropeptide
Y antagonists, SR-120819-A, PD-160170, NGD-95-1, BIBP-3226,
1229-U-91, CGP-71683, BIBO-3304, CP-671906-01, J-115814 or the

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

glucose metabolism disorder, hyperlipidemia, hyper-



di hydr o- 5- net hyl - 3H pyrazol - 3-one instead of 1, 2-di hydro-4
[ (4-1sopropoxyphenyl ) net hyl ] -5-net hyl - 3H pyrazol - 3-one. & 1H NWR (CDC13)
b 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. 68 ( 1H, d) J=15 . 8H ) , 3. 80-3 .
90 ( 1H, m , 4. 11 ( 1H, dd) J=2 . 3, 12 . 4Hz ) , 4 .30 ( 1H, dd, J=4
.0, 12. 4Hz ) 5 5.15-5.30 (3H, m, 5.50-5.65 (1H, nm), 7.05-7.30 (5H) mM)
8.75-9.55 (1H, brs) Reference Exanple 33
4-[ (4- Met hoxyphenyl ) net hyl ] -1, 5-di net hyl -3-(2, 3,4, 6-tetra 10
O acet yl -Ghoéegftﬁéf@é?ﬁ'éﬁos PePtFHIdT6PE LACBESpeAd PR Betabolism
4-[ (4- met hoxyphenyl ) net hyl ] - 5-net hyl -3(2, 3, 4, 6-tetra- O acetyl - (3-D-gl ucopyr
anosy| oxy}i$Prfgraz stberOsederosdas SYRRrEsrEoRAL eCONEAFF1¥AdREBEBMEL hane
(4.7ng) in acetonitrile (I_MerL ) was stirred at 75C overnight . The reaction
15 mi xt ur E2RAYTRI | EeBY. HHRRIGH @M% PT HR1 t h@ doreeh Pret enddlyi FPFate was
renoved under reduced pressure. The residue was purified by preparative
t hin | ayePPeRiSHER VR APHPT0R tdMuladige| o dehdiPdfilng toe weritivities of
b / t =2/1) t [
0 (4 et DK BRERGPFAL PPAT SEg: A8 AYPASt{¥eapapbifas  anspentral
O acetyl - (3- D- gl ucopyr.anosyl ox g razole (4ng). 1H NVR (CDC13) s EEWI 1.90
(3H, s)) QPBft(L§ﬁ,res%",laZ%¥§’ 3 %)ﬁf‘df%’é’ (eén%,l“%’ihezélaﬁie?l% gafings 453
. 60 ( 2H w3,.60 (3H s ), 3. 76 ( 3H s) , 3. 80-3. 90 ( 1H m
4. 13 F"%ﬁd&&)tlj’éz".% &n,erfé’) inggkey "4 0 29 ("1H) dd, J=4 . 1, 12 .
A ) 25 515 5,30 (3 103.0: 5050 80, b ohe S :Gl (Bbelbieaf; 007 10
1- Met hyl - 4- - et i op L)Y oet hyl ].-.3- (;2, 6- as 0 N
acotyl (sSEeSPRET RIS NP AT ELER et b e BRI somprd o o
4- [ (4rgret yb £hi ARE: 1I¥y&@ochloride, b 11hyd 1d
(2,3,éﬁg-¥g%?ggggggéf§F?%§¥%>g%%cd%?réﬁ%%f?bx??é%fgﬁ} ydrochloride,
f 1 uor onet BykohH E)l’.ﬁ.aﬁ%h%h?%%ﬁﬂ:)e, Ratasapyancachanaheré 81 cppri and
i odonet hane (8. Eng) in tetrahydrofuran (1nm) was stirred at 75C overnight.
The react pepifasputie waduhihksr edichunugbveetipeil, agdihfer sl Neato of the
filtrate was renoved under reduced 10 pressure. The residue was purified by
g_r eﬁﬁr ati mthﬁbhii?elt' ﬁylpnraptrmfrahpggclaq:li’)iwiﬂm@ Itieg@cgfﬁiftdﬁy?fzphngrsoé vent:
i chl or onet hane/ et hyl acetate = o0 give 1-nethyl-4-

trandolapril, calcium zofenopril, moexipril hydrochloride,

15 rentiaprilorthelikeareillustrated. Angiotensin-converting
enzyme inhibitors are preferablyusedfor diabeticcomplications
or hypertension.

As neutral endopeptidase inhibitors, omapatrilat,
MDL-100240, fasidotril, sampatrilat, GW-6£0511X, mixanpril,

20 SA-7060, E-4030, SLV-306, ecadotril or the like are illustrated.
Neutral endopeptidase inhibitors are preferably used for
diabetic complications or hypertension.

As angiotensin II receptor antagonists, candesartan
cilexetil, candesartan cilexetil/hydrochlorothiazide,

25 potassium losartan, eprosartan mesylate, valsartan,
telmisartan, irbesartan, EXP-3174, L-158809, EXP-3312,

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



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

gl ucopyr anosyl oxy) -5-trifl uoronet hyl pyrazole (13ng). 15 1H NWR (CDC1l3) b
ppm 1.89 (3H, s), 2.02 (3H, s), 2.04 (3H s), 2.07 (3H, s), 2.44 ( 3H s )
. 3. 65-3. 95 ( 6H, m , 4. 14 ( 1H 48) J=2. 3, 12 . 4Hz ) , 4. 29 (1H,
dd, J=4.3) 12.4Hz)) 5.15-5.35 (3H, m, 5.50-5.65 (1H m, 7.00-7.20 (4H m
20 Reference Exanple 35

1- Et hyl - 4-[ (4- et hyl t hi ophenyl )net hyl]-3-(2, 3,4,6-tetra-D

acetyl - (3-D gl ucopyr anosyl oxy)-5-trifl uoraomet hyl pyrazole The title conpound

was prepdfed 1 #isthel hikaeiifed lasisatiesd- (ARELPheRsin RefreceprdOTExanpl e
34 using iodoet hane instead_of |odonethane. 1H NMR (CDCl3) 8 ppm 71 1.40
(3H, t, FPPregenisys gge BRpfeyablygsqRforsfiabegiceyriicabiqe: e3H, s))
2.~~4 (3H) s), 3.72 (2H, s), 3.80-3.90 (1H, m ( 4 .05-4.20 ( 3H, m , 4.27
(1H, dd, ny. .%’ie‘lsz’Eolsz) , 5.10-5.35 (3H m, 5.55-5.65 (1H m, 7.00-7.10

(2H, m, 7.10-7.20 (2H, 5 m Reference Exanple 36 .
4-[ (4-Met hyl t hiptﬁpﬁé‘ﬁ;ﬂt)‘*ﬁérlﬁyrzpny@ataﬁﬁ @Igzggt?g}rz}}@antté{rrsa,_ £6S-31447,

coel R eI e Uil o gl e 0 e il e

Ex le 34 ' 1-i od [ [ VR 8
Efﬁl”zozgfeé%ﬁét” - apEagghys %?ie%%?@%%ﬁ? ( %b?';ﬁ??q‘i;%@??%# 17H B@.(-gg%gf (3H
) ytatbo Oysh-00545K" PR gy, (Bduf 1t el Bk nodgngln) ® ) 57
(1H, dd’d%%hé%néé%f“%@bL3§1%Q'%oﬁén&§hﬂ Qldium tezosentan, J-104132,

il

YM-598, S-0139, SB-234551, RPR-118031A, ATZ-1993, RO-61-1790,
10 ABT-546, enlasentan, BMS-207940 or the like are illustrated.
These drugs are preferably used for diabetic complications or
hypertension, and more preferably for hypertension.
As diuretic agents, chlorthalidone, metolazone,
cyclopenthiazide, trichloromethiazide, hydrochlorothiazide,
15 hydroflumethiazide, benzylhydrochlorothiazide, penflutizide,
methyclothiazide, indapamide, tripamide, mefruside, azosemide,
etacrynic acid, torasemide, piretanide, furosemide, bumetanide,
, meticrane, potassium canrenoate, spironolactone, triamterene,
aminophylline, cicletanine hydrochloride, LLU-ca, PNU-808734,
20 isosorbide, D-mannitol, D-sorbitol, fructose, glycerin,
acetazolamide, methazolamide, FR~179544, OPC-31260, 1ixivaptan,
conivaptan hydrochloride or the like are illustrated. Diuretic
drugs are preferably used for diabetic complications,
hypertension, congestive heart failure or edema, and more
25 preferably for hypertension, congestive heart failure or edema
because of reducing blood pressure or improving edema by

increasing urinary excretion.



I 5.55-5.65 (1H, m, 7.00-7.10 (2H, m, 7.10-7.20 (2H, nm 20 Reference
Exanpl e 37 3-((3-D d ucopyranosyl oxy)-4-[(4-isopropoxyphenyl)nmethyl]-5

nmet hyl - 1H pyrazole To a solution of 4- f4 I sopr opoxyphenyl )methyl]-5

met hyl - 3-(2, 3,4, 6-tetra-0-acetyl - (3=D- gl ucopyranosyl oxy) - 1H 25 pyrazol e (
6lmy ) in et hanol ( 3mL ) was added 1 nol/L aqueous sodi um hydroxi de
solution ( 0. 53nL ) , and the m xture was stirred at roomtenperature for
2 hours . The sol vent was renoved under reduced 72 pressure , and the
resi due was purlfled by solid phase extract mashingesolvent:

on
distilled water PSeFft-UM@HZIon)sts - gPFénlglPlne: efgnldlpl

3- 3-Dql | 4- h

T 311?;%?%51&%%” 92%0@4@%@&5&0% O%@R‘?ﬁ%@%obﬁrmsmni 26 ( 6H
d, J=5 . . 55-3 . 75
S m | BYerbopiSsydd i henpribipe hxgr@cgéoeﬂ%ﬁ anldglveaes 10 ( IH 0.
6. 70- 7.00-7 Ex

S (U b artitebe it piapidhiinD. , fegig %gﬁﬁﬁhaﬁ???nﬁmw] 1 pyr azol e

R o T R . R R

noey| phenyL TR 32 L AL IR AR Dy
R T R R R e L
hydrochloride, lemildipine, diltiazem hydrochloride,
clentiazem maleate, verapamil hydrochloride, S-verapamil,
10 fasudil hydrochloride, bepridil hydrochloride, gallopamil
hydrochloride or the like are illustrated; as vasodilating
antihypertensive agents, indapamide, todralazinehydrochloride,
hydralazine hydrochloride, cadralazine, budralazine or the like
are illustrated; as sympathetic blocking agents, amosulalol
15 hydrochloride, terazosin hydrochloride, bunazosin
hydrochloride, prazosin hydrochloride, doxazosin mesylate,
propranolol hydrochloride, atenolol, metoprolol tartrate,
, carvedilol, nipradilol, celiprolol hydrochloride, nebivolol,
betaxolol hydrochloride, pindolol, tertatolol hysdrochloride,
20 bevantolol hydrochloride, timolol maleate, carteolol
hydrochloride, bisoprolol hemifumarate, bopindolol malonate,
nipradilol, penbutolol sulfate, acebutolol hydrochloride,
tilisolol hydrochloride, nadolol, urapidil, indoramin oxr the
like are illustrated; as centrally acting antihypertensive

25 agents, reserpine or the like are illustrated; and

as ogp-adrenoceptor agonists, clonidine hydrochloride,

methyldopa, CHF-1035, guanabenz acetate, guanfacine



200 . 92 ( 3H t (J=7 . 5Hz ) , 1. 50-1. 65 ( 2H m , 2. 05 ( 3H, s)
, 2. 45-2 . 60 (2H, m, 3.25-3.45 (4H, m) 3.55-3.75 (3H m) 3.83 (1H, d)
J=11.9Hz), 5.00-5.10 (1H m, 7.00-7.15 (4H m Example 39 25

3- ((3- D- G ucopyr anosyl oxy) - 4- [ (4-i sobdyl phenyl ) met hyl]-5

met hyl - 1H pyrazole The title conpound was prepared in a simlar manner to
73 that described in Reference Exanple 37 using

4-1 (4-isobutyl phenyl ) net hyl]-5-nmethyl-3-(2, 3,4, 6-tetra-0-acetyl -(3-Dgl ucopy
ranosyl oxy) - 1H pyrazol e i nstead of

4- ((4-i sopy@poxiyptreihge) mokgnldineet hgfeRiding, A sliperxald- acetyl -(3-D 5
gl ucopyr anosyl oxy) - 1H pyrazole. 1H NVR (CDgOD) 8 ppm 0.87 (6H, d)

J=6. 6Hz) ,hvdgochlgoide Hhrnfhe2ldke (8re $}lugtvatgd 2HTh¢se]dZugsHRTR |
3.25-3 . 45 ( 4H m , 3. 55-3. 90 ( 4H m , 5. 00-5. 10 (1H m,

6. 95- 7. 15pxateraplyoused ef enchbyYERERGH &1 Q0.

3-((3-D d ucopyr anosyl oxy) - 5- net hyl - 4-[ (4- pr opoxyphenyl )

met hyl ] - 1H- pyr &9l antThelatelete ongoiidl. viekcirmighimsd Nyizpdilrtige .manner to
15 that described in Reference Exanple 37 using 5-nmethyl-4-[(4
propoﬁ&ph@h@??h@@ﬂ@l? 3cipogtazel et by b- heesspe R gl saRProgrelate
pyranosyl o 1H pyrazol e i nstead of 4-[(4-isopropoxyphenyl)

met hyl ]~ @x%xmmgrwea 314 eer 1 AReRy LD, AR SLL. veroprost

pyr anosyl oxy) - - 1H pyrazole. 20 1H NVR (CDg ~ ppm 2 (3 t, J=7 .
AHz ) , 1SO@5um, FPPLTIR Omthezllk%a’(eBHll%SSrat%d é\@tsplaisletﬁH nm
3. 60-3. 75

6. 70- 6. 856%%(45 rf:}re px@ge]rggly( ﬂ%edmf%r athreq:ogc?eros:Ls or éongestr?ve

heart failure.

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

15 are preferably used for hyperuricemia or gout.

In case of use in combination with drugs other than SGLT2

inhibitors, for example, in theuse for diabetes, the combination

| with at least one member of the group consisting of an insulin
sensitivity enhancer, a glucose absorption inhibitor, a

20 biguanide, aninsulin secretion enhancer, aninsulinpreparation,
a glucagon receptor antagonist, an insulin receptor kinase
stimulant, a tripeptidyl peptidase II inhibitor, a dipeptidyl
peptidase IV inhibitor, a protein tyrosine phosphatase-1B
inhibitor, a glycogen phosphorylase inhibitor, a glucose-6-

25 phosphatase inhibitor, a fructose-bisphosphatase inhibitor, a
pyruvate dehydrogenase inhibitor, a hepatic gluconeogenesis

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



25 Reference Exanple 41

4-[ (4- Et hoxyphenyl ) net hyl | - 3- ([ 3- D- gl ucopyr anosyl oxy) -5 nmet hyl - 1H pyr azol e
74 The title conmpound was prepared in a simlar manner to that described in
Ref erence Exanple 37 using 4-[(4-ethady

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

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

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

gl ucopyr anosyl oxy) - 1H pyrazole. 1HNVR (CD30D) 8 ppm 1 . 34 ( 3H, t, J=7 .
OHz ) , 2inhibifoBHglaagdagor3-1i2&e Beptide-AH)a glucaon6QiBe Pép{ie- 1),
3.80-3.90 (1H, m, 3.97 (2H, q, J=7.0Hz), 5.00-5.10 10 (1H, m, 6.70-6.85
(2H, m) andbegudb o gHucapoRel ékermeptBdarl egéRist, amylin, an amylin
3-((3-D d ucopyranosyl oxy)-5-methyl -4-[(4-trifluoromnet hyl

phenyl ) medigl dgdet: pym aanybiiSagoeistt drvd canpappet was umpeeeshnt i sim | ar
manner to that described in Reference Exanple 37 using 5-nethyl-

(2, 3, 4, 6-peefardbbeetpe ¢IniDing tbopyi thadylexyt one[nfember of the group
trifluoromethyl phenyl)nethyl]-1H pyrazol e i nstead of

4- ((45i sopenpbxyphenyt ) aet bysplinneenSilliBity, gndascert ra-G R&pse

acetyl - (3- D gl ucopyr anosyl oxy) - 1H pyrazole. 1H NVR (CD30D) b ppm 2 . 08 (
3H, s ) ,alsorpbigninkdbdtel, apigugniderap inguldd)seamtiap enlancerz )
375390(3H) 5.00-5.10 (1H) m, 7.30-7.45 (2H, m, 7.45-7.60 (2H m
25 Refereﬁ%elm§@_ epygparation, a glucagon receptor antagonist, an

insulin receptor kinase stimulant, a tripeptidyl peptidase II
inhibitor, a dipeptidyl peptidase IV inhibitor, a protein
10 tyrosine phosphatase-1B inhibitor, a glycogen phosphorylase
inhibitor, a glucose-6-phosphatase inhibitor, a fructose-
bisphosphatase inhibitor, a pyruvate dehydrogenase inhibitor,
ahepaticgluconeogenesis inhibitor, D-chiroinsitol, a glycogen
synthase kinase-~3 inhibitor, glucagon-like peptide-1l, a
15 glucagon-like peptide-1 analogue, a glucagon-like peptide-1
agonist, amylin, an amylin analogue and an amylin agonist is
more preferable; and the combination with at least one member
of the group consisting of an insulin sensitivity enhancer, a
glucose-absorption inhibitor, a biguanide, an insulin secretion
20 enhancer and an insulin preparation is most preferable.
Similarly, intheusefordiabeticcomplications, thecombination
with at least one member of the group consisting of an insulin
sensitivity enhancer, a glucose absorption inhibitor, a
biguanide, aninsulinsecretionenhancer, aninsulinpreparation,
25 a glucagon receptor antagonist, an insulin receptor kinase
stimulant, a tripeptidyl peptidase II inhibitor, a dipeptidyl

peptidase IV inhibitor, a protein tyrosine phosphatase-1B



4-[ (4-tert-Butyl phenyl) met hyl ] -3-((3-D gl ucopyranosyl oxy) -5 75
met hyl - 1H pyrazol e The title conpound was prepared in a simlar manner to
t hat described in Reference Exanple 37 using 4- [ ( 4-tert-butyl
phenyl ) met hyl]-5-met hyl -3-(2, 3, 4, 6-tet #&-0-acetyl - (3-D 5
gl ucopyr anosyl oxy) - 1H pyrazol e i nstead of 4-[(4-isopropoxy
phenyl)net hyl ]-5-nmethyl -3-(2, 3,4, 6-tetra-0-acetyl-(3-D
gl ucopyr anosyl oxy) - 1H pyrazole. 1H NVR (CD30D) 8 ppm 1.28 (9H, s), 2.06
(3H, s), 3.25-3.45 (4H, m, 3.60-3.90 (4H, 10 n%x 5.00-5.10 (1H, m,
7.05-7. 151(12F=Iblr’f—'}31? 7a2®lwcyae(nzﬁh0r$phmé+a§|¢ce isPs . 48 glucose-6-
4-[ (4- But oxyphenyl) net hyl { 3- ((3-D-gl ucopyranosyl oxy) -5 net hyl - 1H pyrazol e
15 The ti Phespb@iasedinasbpteparedrigtaserhilcahoapRAtase iR tdsscRi bed in
Ref erence Exanpl e 37 using 4-[(4-butoxy
phenyl)nepﬁypyﬂﬁfnﬁﬁﬁmd1®9@23§e419hﬂ§@ﬁ%ﬂ1)ébé??ﬁiég Dluconeogenesis
gl ucopyr anosyl oxy) - 14 pyrazol e i nstead of 4-[(4-isopropoxy
phenyl ) nedRpEPi3.os.akyl e2n3ig0d-t Slygogesc sypthpgepkipase-3
gI ucolr_)granosyl oxy)-1H pyrazole. 1H NVR (CD30D) b ppm 0.97 (3H) t,
) iphapitroms .o C‘WO“‘.LDQSQ peByiferl . @ 9lycages- jilgpeptjde-3 . 30-3
) 3 . 60- 3 . 75 3. 83 ( 1H, d, J=12 . OHz ) 3.
91 ( 2H Pna}oeuezwa glucayorndﬂéfe @ep l@ﬁrlrﬁgom@t eOYINgRHEMEIER ny
7. 7.1 Ref er en Ex
05- 5a(n og@e gnean?ylcien ag%ngst an aldose reductase inhibitor, an
advanced glycation endproducts formation inhibitor, a protein
kinase C inhibitor, a y-aminobutyric acid antagonist, a sodium
10 channel antagonist, a transcript factor NF-xB inhibitor, a lipid
peroxidase inhibitor, an N-acetylated-a-linked-acid-
dipeptidase inhibitor, insulin-like growth factor-I,
platelet-derivedgrowth factor, aplatelet derivedgrowth factoxr
analogue, epidermal growth factor, nexve growth factor, a
15 carnitine derivative, uridine, 5-hydroxy-l-methylhidantoin,
EGB-761, bimoclomol, sulodexide, Y-128, an angiotensin-
converting enzyme inhibitor, a neutral endopeptidase inhibitor,
| an angiotensin II receptor antagonist, anendothelin-converting
enzyme inhibitor, an endothelin receptor antagonist and a
20 diuretic agnet is preferable; and the combination with at least
one member of the group consisting of an aldose reductase
inhibitor, an angiotensin-converting enzyme inhibitor, a
neutral endopeptidase inhibitor and an angiotensin II receptor

antagonist is more preferable. Furthermore, in the use for
26 obesity, the combination with at least one member of the group
consisting of an insulin sensitivity enhancer, a glucose

absorptioninhibitor, abiguanide, aninsulin secretionenhancer,



7G 3- ((3-D G ucopyranosyl oxy) - 5- et hyl - 4-[ (4- et hyl t hi ophenyl)

nmet hyl ] - 1H- pyrazole The title conpound was prepared in a simlar manner to

that described in Reference Exanple 37 _using 5-nethyl -

[ (4- et hyl t hi ophenyl ) met hyl]-3-(2, 3, 458-tetra- O acetyl -(3-D

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

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

gl ucopyr anosyl oxy) - 1H pyrazole. 1H NVR (CD30D) b ppm 10 2 . 06 ( 3H, s ) ,

2 . 42 ( 3H, s ) 3. 20-3. 45 ( 4H m , 3. 55-3 . 75 ( 3H m,

3. 80- 3. 9K PHIS‘-?%ln aazo@@qiolqwarﬁluqaw ERROY Qﬁtqiﬂﬁfb‘rséfnc@rExarrpl e

46 5-Ethyl -3-((3-D-qgl ucop?ér anosyl oxy) - (4-methyl thi oghenyl

met hyl | - i#PikHEy sleCenton ﬂpéséoﬁ*f)b'&‘ﬁ%la 5 apltééaleé'alidﬁ aPQPFd-‘liWerﬁi[nner to

that described in Reference Exanple 37 using 5-ethyl-4-[(4 ]

met hyl t higpHEM 9 Fethydirept iyl peptidase Glacktiikitepy a protein

gl ucopyr anosyl oxy) - 1H- pyrazol e i nst ead of 4-[(4-isopropoxy 20

phenyl ) metHAginse r@?‘?ﬁlﬂ’h%ti%e?lﬁ PhRieo eﬂ:e&%MQ((QFrDPhOSPhOIYlaSG

gl ucoERz/ranosyl oxy) - 1H pi/razol e. 1H NVR ( CD30D) ppm 1.06 (3H) t,

J=7.6 1‘(% %)9 Ycose 1o1ph ‘hsplaatﬁ%zl)nhﬂsblz@% £ {gt98e- 3. 60- 3. 80

(3H m, é ,..25 5.00-5.10 (1H, 7.10-7.20 (4H rp

Ref erencebzé&’ﬂﬁﬂ%h 7ase iphibitor, a pyruvate dehydrogenase inhibito
ahepatic gluconeogenesis inhibitor, D-chiroinsitol, aglycogen
synthase kinase-3 inhibitoxr, glucagon-like peptide-1, a
glucagon-like peptide-1 analogue, a glucagon-like peptide-1

10 agonist, amylin, an amylin analogue, an amylin agonist, a
f3z-adrenoceptor agonist and an appetite suppressant is
preferable; and the combination with at least one member of the
group consisting of a f3-adrenoceptor agonist and an appetite
suppressant is more preferable.

15 When the pharmaceutical compositions of the present
inventionareemployvedinthepracticaltreatment, variousdosage
forms are used dependingon theiruses. Asexamplesof the dosage
forms, powders, granules, fine granules, dry sirups, tablets,
capsules, injections, solutions, ointments, suppositories,

20 poultices and the like are illustrated, which are orally or
parenterally administered.

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

25 binders, lubricants, diluents, buffers, isotonicities,

antiseptics, moistening agents, emulsifiers, dispersing agents,

stabilizingagents, dissolvingaidsandthelike, and formulating



3- ((3-D d ucopyranosyl oxy)-4-[ (4-isopropyl phenyl ) nethyl ]-5

nmet hyl - 1H pyrazol e The title conpound was prepared in a simlar manner to
that described in Reference Exanple 37 using 4- [ ( 4-isopropyl 5

phenyl ) met hyl ] - 5- net hyl - 3- (2, 3, 4, 6-t etda- 0- acetyl - (3-D

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

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

gl ucopyr anosyl oxy) - 1H pyrazole. 1H NVR (CD30D) b ppm 10 1 . 20 ( 6H) d,
J=6 . 9HZ£ , 2. 05 (3H s ), 2. 75-2 .90 ( 1H m , 3. 25-3. 45 ( 4H,

, 3 . 55-8he mixyfuneipjaccerdampe gvith Eqnventignal.7 Inggage ofigthe 4H)
Ref erence Exanple 48 15 ) o _ ] )

3-((3-D @ae&gthﬁmwﬁ gt (e BEERDE HinoisidPn) He Ciybingtion with
trifluoronethyl-1H pyrazole The title conpound was prepared in a_simlar
manner tothf r%@ﬁ%@dthﬁn@@%ﬁéﬁlmse Bhelistary P& PraraEea iy

t hi ophenyl ) met hyl]-3-(2,3,4,6-tetra-O acetyl-(3-D-gluco 20

pyranosyl 8*¥pubating| erebrghive ingnadiAdte tiogetbgd of individually.

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

acet yl5 (3-D gl ut® réﬁ%s%%&%gq_‘l’%b?‘? zPBROIH- AN (CDgErs) BFSIRAT Z. 42 (3H,
s), 3.25-3.50 (4H, m, 3.69 (1H, dd, J=4.9) 12 . OHz), 25 .3.75-3,90 (3H m,
4.90-5. 10T PYRPLAPD 3t q Emplayedifin e RERT EX&pMEDde thegdosage

4-Benzyl - g:‘.(g 36o[r)n-pgc!uuncdo%%?r%%seﬂt%)éy)oir&tlggi é‘ég\% Cgrg%ter}:)éll_ %'6'::9&’1332 H? or
a pharmaceutically acceptable salt thereof as the active
ingredient is appropriately decided depending on the age, sex,
10 body weight and degree of symptoms and treatment of each patient,
which is approximately within the range of from 0.1 to 1,000mg
per day per adult human in the case of oral administration and
approximately within the range of from 0.01 to 300mg per day
per adult human in the case of parenteral administration, and
15 the daily dose can be divided into one to several doses per day
and administered suitably. Also, in case of the use of the
compound of the present invention in combination with the drugs
other than SGLT2 inhibitors, the dosage of the compound of the
present invention can be decreased appropriately and
20 occasionally depending on the dosage of the drugs other than

SGLT2 inhibitors.

The present inventionisfurtherillustratedinmore detail
by way of the following Reference Examples, Examples and Test
25 Examples. However, the present invention is not limited

thereto.



The title conpound was prepared in a simlar manner to that described in
Ref erence Exanpl e 37 using 4-benzyl-3 5

(2,3,4,6-tetra-0-acetyl - (3-D gl ucopyranosyl oxy)-5-trifluoro

met hyl - 1H pyr azol ei nst eadof 4-[ (4-i sopbpdpoxyphenyl ) net hyl ]

5-nmethyl -3-(2, 3,4,6-tetra- O acetyl - (3-D gl ucopyranosyl oxy) 1H pyrazol e.
1H NWR (CD30D) 8 ppm 10 3 . 25-3. 45 ( 4H m , 3. 67 ( 1H, dd) J=5 .3 ,
12. OHz ) , 3.80-3 . 95 ( 3H m, 4.97 (1H d, J=7.4Hz), 7.05-7.25 (5H m
Ref erence Exanpl e 50

3- (( 3- D- GRedemprmeoFHample 4- [ (4- net hoxyphenyl )net hyl ] -5 15
trifluoronethyl-1H pyrazole The title conpound was prepared in a simlar
manner t o 1t RatDidwstid Hed (i4r IRsfaromtey pearydl Jene3 hdsli-bg e-tihiyd-3dt-hoxy

phenyl )net hyl]-3-(2, 3,4,6-tetra-O acetyl -(3-Dgl uco

pyr a~zosy lpyxa@zos-t3-idrieuor onet hyl - 1H pyrazol e i nstead of 20

4-[ (4-1sopropoxyphenyl)nethyl]-5-nmethyl-3-(2,3,4,6-tetra-D

acet yl - ( 3- D- gl udepyr &EHiony pLf1 ¥-pscarorexybeankyRalcodeD) (8.38a) dn. 25-3.

45 (4H m , 3. 67 ( 1H, d, J=5. 4, 12 . 1Hz ) ( 3. 73 ( 3H, s ) , 3
75-3 . 590 tetzahwgrofuyran dg:) wirq afdedntrieghylzmige (95 28mpp) app | 7 .
05-7 . 15 25 ( 2H, Ref erence Exanple 51 79
3-((3-D-d wdy Fhioridenl Hbiiphe APR) the MiPtLS e hytirpegyr azol e
at room temperature for 30 minutes. The resulting insoluble
material was removed by filtration. The obtained solution of
4-isopropoxybenzyl methanesulfonate in tetrahydrofuran was
10 added to a suspension of sodium hydride (60%, 81mg) and methyl
acetoacetate (0.20mL) in 1,2-dimethoxyethane (10mL), and the
mixture was stirred at 80°C overnight. The reaction mixture
was poured into a saturated agueous sodium hydrogen carbonate
solution, and the resulting mixture was extracted with diethyl
15 ether. The organic layer was washed with brine and dried over
anhydrous magnesium sulfate. The solvent was removed under
reduced pressure, and the residuewas dissolvedin toluene (5mL).
Anhydrous hydrazine (0.19mL) was added to the solution, and the
mixture was stirred at 80°C overnight. The solvent was removed
20 under reduced pressure, and the residue was purified by column
chromatographyonsilicagel (eluent: dichloromethane/ methanol
= 10/1) to give 1,2-dihydro-4-[(4-isopropoxyphenyl)-
methyl]-5-methyl-3H-pyrazol-3-one (95mg).
TH-NMR (DMSO-dg) 6 ppm: |
25 1.22 (6H, 4, J=6.0Hz), 1.99 (3H, s), 3.45 (2H, s), 4.40-4.60

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



The title conpound was prepared in a simlar manner to that described in
Ref erence Exanple 37 using 4-[(4-nethoxy 5
phenyl)nethyl]-S-nethyI-3-(2,3,4,6-teéra-c>acetyl-(3-D
gl ucopyr anosyl oxy) - 1H pyrazol e i nstea 4of 4- [ (4-i sopropoxy
phenyl )net hyl ] -5-nmethyl -3-(2, 3,4,6-tetra-O acetyl-(i-D
gl ucopyr anosyl oxy) - 1H pyrazole. ~HNVR (CD30D) b ppm 10 2 . 04 ( 3H, s )
, 3. 25-3. 45 (4H m) , 3. 55-3. 75 ( 3H m , 3. 73 ( 3H 5s),
3.80-3.90 (1 , 5.00-5.10 (1H m, 6.75-6.85 (2H) m) 7.05-7.15 (2H, m
Ref er enc&® n‘jeeﬁquﬁple 2
4-Benzy|-3-((3;%églucopyranosylOXK%-S-nEthyI-1FprrazoIe The title conpound
was prepared TIPS ne 188 thhnbr | ¢4 RIRRY ey bidte thy Ret3-aye@ zedanpl e 37
usi ng 4-benzyl - 5- net hyl
3-(2, 3, 4,%5-3%& r a- 0- acetyl - (3- D gl ucopyranosyl oxy) - 1H pyrazol e i nstead of
4-[ (4-1sopropoxyphenyl) net hyl ] -5-net hyl 20 . L.
3-(2,3,4,6-tet rﬁ%@%lqﬁ%’ﬁ &’@ép%l’F&H%?ﬁok?)@1-TL1'LW%&d'laé‘.neﬁ+tHVR
(CD30D) b m.2. 0 3 3.25-3.45 ( 4H, ) , 3. 60-3.90 O9H, m ,
5 00-8 ToRaiedsgTioAgelh Beqagidertiania & A AR peRzy 1
3-((3-D-duc anosyl oxy)z4: [ (4- met hoxyphenyl )nethyl]-1,5 80 '
di met hyl p‘%/]rcao(z]'g‘%ﬁ_re ﬁrh%y??%l%:f C%%%WW%I% @?‘ioﬁyoal 'similar manner to
t hat desmrd_m '{]3@6.6569)”%61,%6}@' e 37 using 4-[(4-nethoxy
0.75-0.95 (3H, m), 1.45-1.65 (2H, m), 1.99 (3H, s), 2.40-2.55
(2H, m), 3.32 (2H, s), 6.95-7.10 (4H, m)
10
Reference Example 3
1,2-Dihydro-4-[(4-isobutylphenyl)methyl]-5-methyl-3H-
pyrazol-3-one
The title compound was prepared in a similar manner to
15 that described in Reference Example 1 using 4-isobutylbenzyl
alcohol instead of 4-isopropoxybenzyl alcohol.
1H—NMR (DMSO-dg) & ppm:
| 0.83(6H, d, J=6.6Hz), 1.70-1.85(1H, m), 1.99 (3H, s), 2.30-2.45
(2H, m), 3.50 (2H, s), 6.90-7.10 (4H, m)
20
Reference Example 4
1,2-Dihydro-5-methyl-4-[(4-propoxyphenyl)methyl]-3H-pyrazol
-3-one
The title compound was prepared in a similar manner to
26 that described in Reference Example 1 using 4-propoxybenzyl

alcohol instead of 4-isopropoxybenzyl alcohol.

YH-NMR (DMSO-dg) & ppm:



phenyl )net hyl ] -1, 5-di nethyl -3-(2, 3,4,6-tetra-0-acetyl-(i-D 5

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

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

gl ucopyr anosyl oxy) - 1H pyrazol e. 1H NVFP3 CD30D) 8 ppm 2. 06 ( 3H, s ) ,
3.25-3 . 45 ( 4H m , 3. 55-3. 70 ( 6H m , 3 . 73 ( 3H, 10 s),
3.75-3.90 (1H, m, 5.00-5.10 (1H, m, 6.70-6.80 (2H, m, 7.05-7.15 (2H, m
Ref erence Exanple 54

3-((3-D d ucopyranosyl oxy) - 1- met hyl - -[%4 nmet hyl t hi ophenyl) 15

met hyl | - 50t B5f K @Br oket Ay¥ pgHatel b- Ghel 7% 1 €2Rorpburd Wad 3prepared- 46 a
simlar manner to that described in Reference Exanple 37 usin

1- et hyl - 42F(4Shet%y7§h$o%%ehy1)ﬁﬁthﬁlF035(§53(2H6’Ybiﬁhfﬁkaegpszﬁs-D
glucopyrnosyloxy) 5-trifluoromethyl pyrazol e i nstead of 20

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

acetyl - (3- D gl ucopyr anosyl oxy) - 1H pyr azol e. 1H—NNR (CD30D) 8 ppm 2 . 42 (
3Hy s ), 3. 30-3. 50 ( 4H m , 3. 69 ( 1H, dd, J=4 . 7, 12 . OHz ) ,
3.75-3.90 (6H, m, 5.25-5.35 (1H m, 7.05-7.20 (4FD m 25 Reference
Exanpl® 5Befererge. xemplp- §l ucopyr anosyl oxy) - 4- ( ( 4- met hyl t hi ophenyl) 81
met hyl ] -5-trifluoronmethyl pyrazole The title conpound was prepared in a
simlar minhdA -ESNORIPREBYL) MEERYE - ﬁe?é@éﬁEQrExénBFéhS? S@ra&razol-

1-et hyl - 4- [gﬁenethylthlophenyl)nethyl] 3-(2,3,4,6-tetra-0acetyl -(3-D

The title compound was prepared in a similar manner to
that described in Reference Example 1 using 4-ethoxybenzyl
10 alcohol instead of 4-isopropoxybenzyl alcohol.
lH-NMR (DMSO-dg) O ppm:
1.20-1.35 (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)

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

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

20 methylbenzyl alcohol instead of 4-isopropoxybenzyl alcohol.
TH-NMR (DMSO-dg) & ppm:

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

m)

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

pyrazol-3-one



5 gl ucopyranosyl oxy)-5-trifluoronethyl pyrazol e instead of

4-[ (4-1isopropoxyphenyl)nethyl]-5-nmethyl-3-(2,3,4,6-tetra-0O

acetyl - (3- D gl ucopyranosyl oxy) - 1H pyraggl e. 1H-NWR (CD30D) b ppm 1 . 38 (

3H, t , J=7 . 1Hz ) , 2 . 42 ( 3H, s ), 3. 30-3. 50 ( 4H mM ( 3 . 60-3 .

75 10 (1H, m, 3.75-3.90 (3H, m, 4.14 (2H, q, J=7.1Hz)) 5.25-5.35 (1H, m),

7.05-7.20 (4H, m Reference Exanple 56

3- ((3-D d ucopyranosyl oxy) - 4-[ (4-met hyl t hi ophenyl )nmethyl]-1 15

propyl -5-trifluqronet.hyl pyrazole . The title_cogpound was. prepared in a

sinmilar manner &gjet”ﬁcéthﬁfgégwpggﬁdi HaﬁeP’é?Bﬁfﬁng&%n‘?)lsequfsi"ﬁémir o

4-met hyl t hi,0 enyl).nethyl |- 1-propyl -3-(2. 3,.4,6-tetrg-0O acetyl-(3-D

gl ucopyr a&glsayqog%ﬂv”‘?éggpi ¥rf ]ﬁgr%gngfl%él %??’é%%?él ?ﬂ%?%éld%&frti Utg'lb%nzyl

4-1(4-iso-0 D t hyl ] -.5- hyl-3-(2.3,4,.6-tetra-0O
D S B e e e,

acetyl - (3-D-gl'ucopyranosyl oxy OD) b ppm 0.90 (3H,

t, J=7.4H2 . 79-1,90, (2H, , 2.42 (3H, s) , 3.30-3.50 (4H, 3.69
(1H, dd) J:AI.“@",JR 1‘3?”@5%)",6()3?’735%590 (3H,(r’r), 223 4.00- 4. 10 (2|(4, r‘r)m?S 25-5. 35
1H, , . 05- 7. R repge 57

g- ((] ng Gau%%py(rggﬂogs F%%%’-ls?fﬁgf h§?: 4-5? ?gp@? hyT )p‘h%'yq%- Ty 1 pyr azol e
5- Met hyl - %_[l(éég-fregdwy(lﬂp'eq,y)l )methyl]-3-(2,3,4,6-tetra

O acetyl - (3 gl ucopyr anosyl oxy) - 14 pyrazol e was preparedin a 5 sinilar
manner to that described in Reference Exanple 17 using

Reference Example 8
4-[ (4-Butoxyphenyl)methyl]-1,2-dihydro-5-methyl-3H-pyrazol-
10 3-one
The title compound was prepared in a similar manner to
that described in Reference Example 1 using 4-butoxybenzyl
alcohol instead of 4-isopropoxybenzyl alcohol.
1H—NMR (DMSO-dg) 0 ppm:
15 0.91 (3H, t, J=7.4Hz), 1.30-1.50 (2H, m), 1.55-1.75 (2H, m),
1.98 (3H, s), 3.46 (2H, s), 3.80-3.95 (2H, m), 6.70-6.85 (2H,

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

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

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



1, 2- di hydr o- 5- net hyl - 4-[ (4- net hyl phenyl ) net hyl ] - 3H pyrazol 3-one i nstead of
1, 2-di hydro-4-[ (4-i sopropoxyphenyl ) nmet hyl ] - 5- net hyl - 34 pyrazol - 3-one. Then)
the title conpound was prepared in a simlar nmanner to that described in
Ref erence 10 Exanpl e 37 using 5-net hyl574-[ (4- met hyl phenyl ) net hyl ] -3
(2,3,4,6-tetra- O acetyl - (3-D gl ucopyranosyl oxy) - 1H pyrazol e i nstead of

4-[ (4-1sopropoxyphenyl ) net hyl ] - 5- net hyl -

(2,3,4,6-tetra- O acetyl - (3-D gl ucopyranosyl oxy) - 1H pyrazol e. 1H NVR ( CDgQD)
8 ppm 15 2.04 (3H, s), 2.26 (3H, s), 3.25-3.45 (4H, m, 3.55-3.90 (4H, M)
5. 00-5. 10Réfi¢krenye Bx8BpY¥elB0(4H, n) Reference Exanple 58

4-[ (4- Et hyl phenyl ) met hyl ] - 3- ((3- D- gl ucopyr anosyl oxy)-5 20

met hyl - 1Hs prtlagdt &, 2- fidy &byl phéAyhé ey hyh]eBhemy hfhe By R] 3H, 6-tetra

O acetyl - (3-D gl ucopyranosyl oxy) - 1H pyrazol e was prepared in a simlar
manner topyhatotleseonbed in Reference Exanple 17 using

4-[ (4- et hyl phenyl ) nmet hyl ] - 1, 2-di hydr o- 5- et hyl - 34 pyrazol 25 3-one instead
of 1, 2-di hydr o-#hé¢ (ditleopoppxypherad proepaned 15- aes bwil8k pynaeol tB- one.
Then, the title conmpound was prepared in a simlar manner to that described
i n Refier ebicat degZritbadpireR8Teren o Exappiedtuyniinghénimg tiey hihjo Poemgshly| - 3
(2,3,4,6-tetra-0-acetyl - (3-D gl ucopyr anosyl oxy) - ~H pyrazol e i nstead of

4-[ (4-i soptepbsypinaigathetnt isarrgreribenzyl alcohol and using methyl
(2,3,4,6-tetra- O acetyl - (3-D gl ucopyranosyl oxy) - 1H pyrazole. 5 1H NWR
(CD30D) b3 ppHPPentenpate %nsyerqfdesﬂg)meyhn Loagetatey (2H, q, J=7.6Hz),
3.25-3.45 (4H, m, 3.55- 90 (44, m, 5.00- .20 (1H, m, 6.95-7.20 (4H, m
10 Refere e‘“’@(ah%m%ot'a@ﬂ ppm:

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

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

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

15 To a suspension of sodium hydride (60%, 40mg) in
1,2-dimethoxyethane (1lmL) were added methyl acetoacetate
(0.11mL), 4-isopropylbenzyl chloride (0.17g) and a catalytic

‘ amount of sodium iodide, and the mixture was stirred at 80°C

overnight. The reaction mixture was poured into a saturated

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

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

was purified by column chromatography on silica gel (eluent:



3- ((3-D d ucopyranosyl oxy) - 4-[ (4- et hyl phenyl )met hyl ] -5

trifluoronethyl-1H pyrazole

4- (4- Met hyl phenyl )net hyl ]-3-(2, 3,4, 6-tetra- O acetyl

(3- D gl ucopyr anosyl oxy)-5-trifl uorometdyl - 1H pyrazol e was 15 prepared in a
simlar manner to that described in Reference Exanple 28 using

1, 2-di hydro- 4- ((4- met hyl phenyl ) methyl [ -5 trifluoronethyl - 3H pyrazol - 3- one

i nstead of 1,2-dihydro-4 i

[ (4- et hyl t hi ophenyl g_‘rreth yl']-5-trifluoronethyl-3H pyrazol-3 -one. Then, the
title conpbohdonasepheparaethanglsinilP4l ) nhangiveolt - dhayddeser | bed in

Ref erence Exanple 37 using 4-[ 34 nmet hyl

phenyl ) meif9PFoBY{LPhgnylemeshia @a@ét?ylfﬁ-}fpgr@a@l 3-one (0.12g).

pyr anosyl pxy)-5-trifl uoronethyl - 1H pyrazol e i nstead of

4-1 (4- |sodrlomaybwéﬁ9r9isrtt¢|ypr}m5 met hyl -3-(2,3,4,6-tetra-0

acetyl - ( 3- Dgl ucopyr anos ony g) razole. 25 1H— NVR (CD30D) b ppm 2 . 25
( 3H s )1 (6B.3d. 9’5‘% 911# n)2 {35-3)., 2070-2H90ny 1H, 3m) 703349 90 (3H,
m, 4.80-4.95 (1H, n%% 6.90-7.15 (4H, m 84 Ref erence Exanpl e 60

4- (45t hﬂ/?ﬁheﬁ%)ﬁe gi }2§ (¢H.D"gl ucopyranosyl oxy)-5tri f

| uor onet hyl - 1H pyr azol e

4-1 (4- Et hyl phenyl)nethyl] 3-(2,3,4,6-tetra-Dacetyl

(3-D-gluc ranosyl gx trifluoromethyl-1H pyrazole was prepared in a
simlar nﬁ%ﬁﬁfef“éx ﬁég%ﬁégc}?bed in Reference Exanple 28 using

.4- [ (4-et h¥ Ehgn%¥%ngpg¥2;&%metgy9¥dg05) élllnfr 2o Onn?éth }lfl- 33|_I|§ ppy};ﬁa%zoc!l—?) one

instead o
[ (4-rneth I{)Qéophenyl)rret hyl]-5-trifl uoronethyl -3H pyrazol -3 -one . Then,
t he t|tIe conpound was prepared in asimlar manner to that described in

Ref ergnce Exanphge 3¢/ I

phenyl)net hyl ] - 3- ?2 3 4é ggongg %Q%A(Pe/lpflep(ageﬂ éflucospw}'sl%%gy %F)" £ rifluor
onet hyl - 1¢hpyr 8¢ob8ib88t £AUREEedence Example 11

4-1(4-isopr opoxyphe%\yl)rret hyl ]35 Irlr%‘tahy}lgam (62 3, 4uSJL getdr aet&i’lbe Z-Y(JT%-DgI uco
pyranosyl €xydritk Pyhatehe. oﬁHleNEo 1336(3H t, J 7.6Hz))
2.50-2.60 (2H, m, 3.15-3.40 (4H 3 55 65 (1 n:), 3.70-3.90 (3H,

M, 4. 80-% 9K LM a20 & .17 15 (4H, n) Reference Exanple 61
3-((3-D d ucopyranosyl oxy)-4-[ (4-isopropyl phenyl ) methyl ] -5trif
| uor omet hyyl L13IHPYr azolk=7.6Hz), 2.00 (3H, s), 2.45-2.60 (24, m), 3.49

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

Reference Example 13
] 1,2-Dihydro-5-methyl-4-[(4-methylphenyl)methyl]-3H-pyrazol-

3-one

20 The title compound was prepared in a similar manner to
that described in Reference Example 11 using 4-methylbenzyl
bromide instead of 4-isopropylbenzyl chloride.
1H—NMR (DMSO-dg) & ppm:
1.98 (3H, s), 2.23 (3H, s), 3.48 (2H, s), 6.95-7.10 (4H, m)

25

Reference Example 14

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



25

4-[(4-1sopropyl phenyl)methyl]-3-(2, 3,4, 6-tetra-Cacetyl - (3-D- gl ucopyranosyl o
Xy)-5-trifluoronethyl-1H pyrazol e was grepared in a simlar manner to that
described in Reference 85 Exanple 28%sing

1, 2-di hydro-4-[ (4-isopropyl phenyl ) net hyl ] - 5- trifIuoronethyl-3FprrazoI-3-on
e instead of

1, 2-di hydro-4-[ (4-net hyl t hi ophenyl ) net hyl ] -5-trifl uoronet hyl - 3H pyrazol -
ne. Then, thetitl| econpound wasprepared 5 in a simlar manner to that
described in RefTBeefid& 1ExGAPPEUBA Waf prepared in a similar manner to

4-[ (4-isopropyl phenyl )nmethyl]-3-(2, 3,4,6-tetra-0

acet yl - (3tbagl despyihadsinh dgherngs ﬁk@mpé@e@hytllsimﬂ pulwdolteiifdspzad of

4-[ (4-isopropoxyphenyl ) net hyl | - 5- net hyl - 3

(2,3,4,6- ?@?ﬁ&ﬁeeééé@yPnégﬂBdgPﬁc@ﬁ?@ﬁhm&ﬁtﬁqqeﬂé$®yﬂut@ﬁenglbemHyNI ~SR (
CD30D) b ppm 1.20 (6H, d, J=6.9Hz), 2.75-2.85 (1H, m, 3.15-3.40 (4H, m,
3. 55- 3. 65PEPMidR) InFtEad3 od) 4{-39OPHPPYAbenzyloshlokide), 7.00-7.15 (4H, m
15 Ref erernce Exanple 62

4-[ (8- thoHoHNBn%Pﬂﬁ@tﬁyD]BSPpTS D- gl ucopyr anosyl oxy) -5

trifluoronethyl -1H pyrazol

4-[ (4- Chl 8rdphdm-) fat-hyl- ]0537('253(@1*6 Pétr a20°8cd8y0 (1H, brs)

(3- D gl ucopyranosyl oxy)-5-trifluoromethyl - 1H pyrazol e was 20 prepared in a
simlar manner to that described in Reference Exanple 28 using

4-[ (4-chl grgphenyl thyl]-1,2-di hydro-5trif |uoronethyl-3H pyrazol - 3-one
i nst ead O%e?.’ ence) IE?{am% 315

Cone - Tndn 2 PREVRETd - QAR R R B A PR SR Pt ARG 48T o ¢t

descr ?ed [Ny ference Exanpl e 37 u3|ng 4-[(4-chloro
pheny netﬁyl -3-(2,3,4,6-tetra-O acetyl - (3-D-gl uco

pyranosyl oxy) - 5 [ o) r d
4-[ (4-isopr opox?%%e%&??%e?ﬁ@?ghgérrl_hegyyﬁz%&é%%ﬁje% tsgtnrléfigqnanner to

acetyl - (3tRa@! deeRYiBBASYhORYFe2bh &Y BZMSLe B NMRLGCR3ADLhExPBEhzy1
bromide instead of 4-isopropylbenzyl chloride.
1H-NMR (DMSO-dg) O ppm:
15 1.99 (3H, s), 3.47 (2H, s), 3.69 (3H, s), 6.75-6.85 (2H, m),

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

* Reference Example 16

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

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

25
Reference Example 17

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



3.20-3.40 (4H, m, 3.55-3.70 (1H, m, 3.75-3.90 (3H, m, 5 4.80-4.95

(I1H M, 7.10-7.25 (4H, m Reference Exanple 63

3- ((3-D d ucopyranosyl oxy) -4-[ (4-i soprgopoxyphenyl )nmethyl ]-5

met hyl - 1- propyl pyrazol e 10 To a suspen%{ on of

3-((3-D-gl ucopyranosyl oxy)-4-[(4

i sopr opoxyphenyl ) net hyl ] - 5- met hyl - 1H pyrazol e (50ng) and cesi um car bonat e

(0.20g) in N, N-dinethylformam de (1nL) was addedl -i odopr opane (0.036nL) at

50C, and the m xture was stirred overnight. Water was added to the reaction

m xture) a@etyheP1B-gdygrpyngnatXiors) wal-pyratode by solid phase

extraction on ODS (washing solvent: distilled water, eluent: nethanol). The

resul ting semi- _Tara ensacnaier of luds dinvarred- b§4C6F9HﬁOEﬂ¥Bﬁ%%%§¥bphy

onsi lica gel (el uent: di chl oronet hane/ net hanol - 8/ 1) to give

3-((i-L- gﬂﬁébﬁiﬂaﬁoy?ﬁbYQTBH PyZzarg8épPopbRy (26mg) , acetobromo -a-D-

phenyl ) met hyl ] - 5- met hy| - 1- propyl pyrazol e (28ng). 1H NVR (CD30D) b f m 0. 87

(3H, t) JQ:#UQPE?)(?P%) 66‘9)41&im°336u@]alf)9)181v%1’1 t@?r@i‘lél)drtﬂfura@ ( By 3H, s)
3. 25-3 . 45 75 . 75-3. 95 ( 3H m ,

4 .40 VP a(ddfrﬂ %ﬁlv@rscaééosat (?6%) ﬁ*‘)“d rt%e G egyag st 1med) |

7. 00 7.10 (2H, Ref er ence Exanpl e 64

1 Et hyi - Su’(‘@%rlﬁ-}&}%dlﬂ)ﬁ‘&rﬂdﬁmbng)e549[0("@Iin§(96’rtopy1rbﬁéfrﬂﬂ%t1°n mixture

Tanner { o' S RA RS BYCET oML bF BRECOBRAREY & oA P bS HG P Bl GaHAADT bt cad 5
To7 orp)  SUGRRE s el nyeRegkaR) BE Rudufl W ol Bt 30 51700 T 5
75-3. 90 ﬁréfgrgllveaﬂrﬂplayerchromatography<n151llcagel(developing
10 solvent: ethyl acetate/hexane=2/1)afforded4-[(4-isopropoxy-
phenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0O-acetyl-f-D-
glucopyranosyloxy)-1H-pyrazole (42mg).
'H-NMR (CDC1l3) & ppm:
1.25-1.35 (6H, m), 1.88 (3H, s), 2.01 (3H, s), 2.03 (3H, s),
15 2.05 (3H, s), 2.10 (3H, s), 3.45-3.65 (2H, m), 3.80-3.90 (1H,
m), 4.13 (1H, 44, J=2.3, 12.4Hz), 4.31 (1H, 44, J=4.0, 12.4Hz),
4.40-4.55 (1H, m), 5.15-5.35 (3H, m), 5.50-5.60 (1H, m),

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

20 Reference Example 18
5-Methyl-4-[(4-propylphenyl)methyl]-3-(2,3,4,6-tetra-0-
acetyl-f-D-glucopyranosyloxy)-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Reference Example 17 using 1,2-dihydro-5-

25 methyl-4-[(4-propylphenyl)methyl]-3H-pyrazol-3-one instead
of 1,2-dihydro-4-[(4-isopropoxyphenyl)methyl]-5-methyl-3H-

pyrazol-3-one.



( 2H q, J=7. 2H2) , 4 . 40-4 . 60 ( 1H mM , 5. 00-5. 10 ( 1H m , 6.
70-6. 80 10 (2H, m, 7.00-7.10 (2H, m Reference Exanple 65

1- Et hyl - 3- ((3-D- gl ucopyr anosyl oxy) - 4- [ ( 4- met hoxyphenyl )

met hyl ] - 5- met hyl pyrazol e 15 The title Jorrpound was prepared in a simlar
manner to that described in Reference Exanple 63 using 3-((3-D-gluco
pyranosyl oxy) - 4-[ (4- met hoxyphenyl ) net hyl ] - 5- nmet hyl - 1H pyrazol e i nstead of
3-((3-D-gl ucopyranosyl oxy)-4-[(4-iso

propoxyphenyl ) met hyl ] - 5- et hyl - 1H pyrazol e and usi ng 20 i odoet hane i nstead
of 1- |odperHH8 (EHCNNR @cngmx» b ppn1 1. 29 ( 3H t ) J=7 .1H2 ) ( 2 . 07
( 3H s ) H m 55-3. 75 6H)rr),382(1H dd,
J=2.0, 1200|9|2) (35 9(9 4363 %EH) n¥; 56- 1906@ Q2H (TH,. ry-866.(PtL.6585 22PL )
7.05-7.15 & 25 Reference Exan%)

3-((3-D dl é‘op?ﬂanés?l’-“ok?}lws ( 42 n@ hb’-i(’i/ph“ehylz)r?é)tﬂﬁlﬁ]'-?)) 8845-2.55

nmet hyl - 1- propyl pyrazol e The title conpound repared in a simlar manner

to that dé<8r |"b)e'd3r55lf2éf*er‘%’n%e1%] e36§3d§1Hn 3IT¥3-8g) uded0-3.90

AT S A STl A AR B I LR RISt e pyfawz%hg?tead °

pr opoxyphen I)rret hyI] 5- p razol e. H-NI\/R (CD30D) 8 ppm 0.87 (3H,
¥ B T %n,so 0%

t, J=7.5H2y15"P-83- 13 87 (¢81 7.8032. §°4$4t‘ )
3. 60- 3. 75 (3H, M, 3.73 (3H s), 3 75-3. 85 (1H ‘n.

Reference Example 19
4-[(4-Isobutylphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-
10 acetyl-B-D-glucopyranosyloxy)-1H-pyrazole
The title compound was prepared in a similar manner to
that described in Reference Example 17 using 1,2-dihydro-4-
[(4-isobutylphenyl)methyl]}-5-methyl-3H-pyrazol-3-one
instead of 1,2~-dihydro-4-[(4-isopropoxyphenyl)methyl]-5-
15 methyl-3H-pyrazol-3-one.
H-NMR (CDC13) & ppm:
0.87 (6H, 4, J=6.6Hz), 1.70-1.85 (1H, m), 1.87 (3H, s), 2.01
(3H, s), 2.03 (3H, s), 2.06 (3H, s), 2.10 (3H, s), 2.40 (2H,
d, J=7.2Hz), 3.56 (1H, 4, J=15.8Hz), 3.63 (1lH, 4, J=15.8Hz),
20 3.80-3.90 (1H, m), 4.14 (1H, 44, J=2.3, 12.4Hz), 4.31 (1H, d4d,
J=4.0, 12.4Hz), 5.15-5.35 (3H, m), 5.50-5.60 (1H, m), 6.95-7.10

(44, m)

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

The title compound was prepared in a similar manner to



10 3.85-3.95 (2H m, 5.00-5.10 (1H, m) 6.70-6.85 (2H m, 7.00-7.15 (2H
m Reference Exanple 67

1- Et hyl - 4-[ (4- et hoxyphenyl ) nmet hyl ] - 3- ((3- D- gl ucopyr anosyl 15

oxy) - 5- net hyl pyrazol e The title conpou®d was prepared in a sinilar manner
to that described in Reference Exanple 63 using 4-[(4-ethoxy

phenyl ) nmet hyl ] - 3- (( 3- D- gl ucopyr anosyl oxy) - 5- net hyl - 1H pyrazol e i nstead of
3- ((3-D gl ucopyranosyl oxy)-4-[(4-iso 20

pr opoxyphenyl%rret hyl ] - 5 met hyl - 1H-pyrazol e and usi ng i odoet hane instead of
1- i odopr opEtht eferpge By 1T ughyg 4HA - dihsirq-3H, t,
J=7.2Hz), 207(3H) ) 3.25-3.45 (4H, m, 355375(3H) m, 3.75-3.85
(1H, r‘r) ave ghpb- 4- bod (wropeRyPlempl Bretthy hH) 3HnpY TR 7l 63 88 q Zmstpad
7.00-7.15 (2H, m 89 Reference Exanple 68

4- [(4 Et hoX§ phefy@imed Pt 4 - BLQ(@@WWWMW15’5 methyl-3H-

nmet hyl - 1- propylpﬁrazole The title conpound was prepared in a simlar manner
to 5 that RES2FPbed ¢ Ref erence Exanpl e 63 using 4-[(4-ethoxy
phenyl)rretit}% - 3- ((3 Dgl ucopyr anosyl oxy) - 5- et hyl - 1H pyrazol e i nstead of

3-((3-B X)) PP (4-i so
h | th | ] t hyl - 1H- | 1H NIVR b 10 0. 87
?éﬁﬁ)otxypf#?y%#z 1 t3f4 aRe T Py 8: (Bl mbe £ 5P (4 2 by M, o)

3.25-3.45 [4Hl "} B (33H5s()3fH2.'96 3u®lsy, 2.10 (3u, ). 3.53 (1n,

d, J=15.7Hz), 3.59 (1H, 4, J=15.7Hz), 3.80-3.95 (3H, m), 4.14
(1H, 44, J=2.3, 12.4Hz), 4.31 (1H, 44, J=4.0, 12.4Hz), 5.15-5.35
10 (3H, m), 5.50-5.60 (1H, m), 6.70-6.80 (2H, m), 6.95-7.10 (2H,

m).

Reference Example 21
4-{(4-Ethoxyphenyl)methyl]}-5-methyl-3-(2,3,4,6-tetra-0-
15 acetyl-f-D-glucopyranosyloxy)-1lH-pyrazole
The title compound was prepared in a similar manner to
that described in Reference Example 17 using 4-[(4-ethoxy-
) phenyl)methyl]-1,2-dihydro-5-methyl-3H-pyrazol-3-one
instead of 1;2-dihydro-4-[(4-isopropoxyphenyl)methyl]-5-
20 methyl-3H-pyrazol-3-one.
14 NMR (CDC1l3) & ppm:
1.38 (3H, t, J=7.0Hz), 1.89 (3H, s), 2.01 (3H, s), 2.03 (3H,
s), 2.06 (3H, s), 2.10 (3H, s), 3.53 (1H, 4, J=15.8Hz), 3.59
(1H, 4, J=15.8Hz), 3.80-3.90 (1H, m), 3.98 (2H, q, J=7.0Hz),
25 4.13 (1H, dd, J=2.3, 12.4Hz), 4.31 (1H, dad, 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)



( 1H, dd, J=2 . 1 ( 12 . 1Hz ) , 3. 85-4 .05 ( 4H m , 5. 00-5. 10 ( 1H,
m , 6.70-6.85 (2H m, 7.00-7.15 (2H, n) 15 Reference Exanple 69

1- Et hyl - 4-[ (4- et hyl phenyl ) net hyl ] - 3- (( 3- D- gl ucopyr anosy!

oxy) - 5-met hyl pyrazol e The title corrpmﬁ?d was prepared in a simlar manner
to that described in Reference Exanple 63 using 4-[(4-ethyl 20

phenyl ) nmet hyl ] - 3- (( 3- D- gl ucopyr anosyl oxy) - 5- net hyl - 1H pyrazol e i nstead of
3-((3-D gl ucopyranosyl oxy) - 4-[ (4-i sopropoxyphenyl ) met hyl ] - 5- net hyl - 1H pyraz
ol e and using i odoet hane instead of 1-iodopropane. 1H NVR (CD30D) 8 ppm 25
1. 17 (3H t , J=7 . 6H ) , 1. 28 ( 3H t, J=7 . 2Hz ) , 2. 06 ( 3H s
) , 2. 56_(_2H, q) J=7. 6Hz , 3. 25-3.45 ( 4H, m , 3 . 55-3. 75 ( 3H, M
., 3. 75-3ReBgrenfs RyamBleo24. 00 (2H, n), 5.00-5.10 (1H n)) 7.00-7.15(4H)
90 m) Reference Exanple 70

4-[ (4- Et hytPaERy Ly Aef RyB] 436 ¢ tet DR gPueedy hrfoFit dhygomy Banosyloxy) -

nmet hyl -1-grok)¥l gy{azol e The title conpound was prepared in a simlar manner
to that deskkfpeaif huREPBEERELPERAKHIBEBRY LT HY PYI§ZRER hy|

phenyl) met hyl ] - 3- ((3- D- gl ucopyr anosyl oxy) - 5- net hyl - 1H pyrazol e i nst ead of
3-((3§D-glucopyT%%oE??%gyﬁqmé%%Qgi%ﬁ%.Bfépared in” a 51m1Xar manner to
propoxypheny| ) et hyl]-5-pethyl - 1H pyrazol e, 1H NVR (CD30D)_ 8 m 0.87 (3H)
t) J=7.4 gJ‘lH%C%éLﬁgt%“Jgg.f%ﬁ?,ggl’?’é%‘l‘li%%ol%2‘H‘;1’?ﬁ,122.0%“138‘&, D, 2.56

(249 JoLoobe) y P25 400l HheBhys n O BB Bap 005 S0, LH T,
instead of 1,2-dihydro-4-[(4-isopropoxyphenyl)methyl]-5-
methyl-3H-pyrazol-3-one.

10 'H-NMR (CDCl3) &6 ppm:
1.85 (3H, s), 2.01 (3H, s), 2.03 (3H, s), 2.06 (3H, s), 2.14
(3H,s), 3.65(1H, d, J=15.9Hz), 3.71 (1H,d, J=15.9Hz), 3.80-3.90
(1H, m), 4.14 (18, a4, J=2.4, 12.4Hz), 4.31 (1H, dd, J=4.0, 12.4Hz),
5.15-5.40 (3H, m), 5.55-5.65 (1H, m), 7.20-7.30 (2H, m),

15 7.45-7.55 (2H, m)

Reference Example 23
* 4-[(4-tert-Butylphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-

acetyl-f-D-glucopyranosyloxy)-1H-pyrazole

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

25 'H-NMR (CDCls) & ppm:
1.27 (9H, s), 1.84 (3H, s), 2.01 (3H, s), 2.03 (3H, s), 2.06

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



15 Reference Exanple 71

1-Butyl - 3- ((3- D gl ucopyr anosyl oxy) - 4-[ (4-i sopr opoxyphenyl )

met hyl ] - 5- met hyl pyrazol e The title conpound was prepared in a simlar
manner to 20 that described in Referené& Exanple 63 using 1-bronobutane
instead of 1-iodpropane. 1H NVR (CD30D) b ppm 0.92 (3H, t, J=7.4Hz),
1.20-1.40 (84, m, 1.60-1.75 (2H m, 2 . 07 ( 3H s ) , 3. 25-3 . 45 ( 4H,
m , 3.5-3. 75 (3H m , 3. 81 ( 1H 25dd, J=2 . 1, 12 . OHz ) , 3.
91 ( 2H, t, J=7 . 2Hz 45-4 . 55 1 m , 5.00-5.10 (1H m,
4-9(13 R&efién

6. 70- 6. 80 J=243 - 8z .73950’73?{166((21%,_ P ol Edinpledtp) . 4.31
" opr opy {BHhbEy | Byk ao1e2 THHE X B1.8 ScanAuRneed) pPeBhr BSPrl W aMl | ar
manner to 5 that described in Reference Exanple 63 using 2-bronopropane
i nst ead of7 -0 5ddpr dpidhe mILH NVR (TC3300)2Hh ppm 1.26 (6H, d, J=6. OHz) (
1.30-1.40 (6H m, 2.08 (3H, s), 3.15-3.45 (44, m, 3.55-3.75 (3H m, 3.78
(1H, dd, J=2.3, 12.0OHz), 10 4.35-4.45 (1H m, 4.45- 4.55 (1H, m,
5.00-5.10 (1H m, 6.70-6.80 (2H, nm, 7.00-7.10 (2H, M Reference Exanple 73
4- [ ( 4- Bt hRaGaTescenA¥amRLs/ 134 1, 2- di hydr o- 5- net hyl - 3H 15 pyr azol - 3- one
4-[(4-Butoxyphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra~-0-
acetyl-f-D-glucopyranosyloxy)-1lH-pyrazole
The title compound was prepared in a similar manner to
that described in Reference Example 17 using 4-[(4-butoxy-
10 phenyl)methyll-1,2-dihydro-5-methyl-3H-pyrazol-3-one
instead of 1,2-dihydro-4-[(4-isopropoxyphenyl)methyl]-5-
methyl-3H-pyrazol-3-one.
'H-NMR (CDC13) & ppm:
0.96 (3H, t, J=7.4Hz), 1.40-1.55 (2H, m), 1.65-1.80 (2H, m),
15 1.88 (3H, s), 2.01 (3H, s), 2.03 (3H, s), 2.06 (3H, s), 2.10
(3H,s),3.52(1H, d, 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, d4d, J=2.3, 12.4Hz),
) 4.31 (1H, &4, J=4.0, 12.4Hz), 5.15-5.30 (3H, m), 5.50-5.60 (1H,
m), 6.70-6.80 (2H; m), 6.95-7.10 (2H, m)
20
Reference Example 25
5-Methyl-4-[(4-methylthiophenyl)methyl]-3-(2,3,4,6-tetra-0-
acetyl-pf-D-glucopyranosyloxy)-1H-pyrazole
The title compound was prepared in a similar manner to
25 that described in Reference Example 17 using 1,2-dihydro-5-
methyl-4-[ (4-methylthiophenyl)methyl]-3H-pyrazol-3-one

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



To a solution of 4-ethylthiobenzyl alcohol (8.3g) and triethylam ne (6.9nL)
in tetrahydrofuran (200nm.) was added i nethanesul fonyl chloride (3.8n) at
0C) and the m xture was stirred for 1 hour . Insoluble material was renoved
by filtration . 20 The obtai ned sol uti  of 4-ethylthi obenzyl

met hanesul fonate in tetrahydrofuran was added to a suspension of sodium
hydride ( 60~ , 2.2g) and nethyl acetoacetate (5.3nL) in

1, 2-di met hoxyet hane (200nL), and the m xture was stirred at 80C overni ght.
A saturated aqueous sodi um hydrogen carbonate sol uti on was added 25 to the
reaction HmﬁtﬁYb:3%nﬂ¥¥ﬁé°ie§u@@?ng m xture was extracted with diethyl
ether. The,organic |ayer was washed with brine, dried over anhydrous
magnesi um st ¥MR e{ CR@s k He pawi:vent was 92 renpved under reduced pressure
. To a solution of the residue ~n toluene 150nL ) was added hydrazi ne
nonohydrat®-$87(3H2n8) ) 2. Ghd 3the $i.x2uPé Ud¥ .ssilrr éd0at (¥DC 9 br 2. Hour .
The reaction m xture was cooled to OC and stirred for additional 1 hour.

The resul t {3 55 br eti 4 tGtes Sher 8 -881-Beébed 2By i)l t BaBPod- 2hd WhsHd wi t h
wat er and hexaneto give 4-%(4-ethy|thiophen | Ynmet hyl ] -1, 2-di hydro

5- met hyl - 34 pyr 6Bt - 8d ond= 1459}?-1#?%&%8(1%&%i@6) & pprd- 1 12.Hz)3H | t
J=7 . 3Hz g 2 .00 g 3H, ng ,_ 2 .90 (2H, g, J=7 . 3Hz , 3. 5110
(2H, s), 7°05275180 (3H, ™. 5 2u5h ADELH I1) . fy ORef et 8HRE  Manil & 74 20

4-[ (4-Ethy] thi ophenyl )Ypmet hyl]-5-met hyl -3-(2,3,4,6-tetra-0

acetyl - (3- ﬁlu@gpy a%%éét%?yﬁlﬂk+ hzole 15 To a suspensi on of

4-[ (4-et hyl t hi ophenyl ) nethyl]-1, 2 di hydro-5-net hyl - 34 pyrazol - 3-one (1. 6Q)
and acet obrono-a-D gl ucose (2.9g) in tetrahydrofuran (30nL) was added

silver car 2 d the m xture was stirred under shading the
ReEEEnce by, ¢

i ght at ernrg eaction m xture was purified by 20 col um

chr omglogr 20RYL 1 20T PPBROPYY 1 Sh b GRe B9 ) AW 13- (2,3,4, 6-tetra-o-
acetyl-f-D-glucopyranosyloxy)-1H-pyrazole
The title compound was prepared in a similar manner to
that described in Reference Example 17 using 5-ethyl-1,2-
dihydro-4-[(4-methylthiophenyl)methyl]-3H-pyrazol-3-one
15 instead of 1,2-dihydro-4-[(4-isopropoxyphenyl)methyl]-5-
methyl-3H-pyrazol-3-one.
1H-NMR (CDCl3) 8 ppm:
) 1.13 (3H, t, J=7.6Hz), 1.88 (3H, s), 2.01 (3H, s), 2.03 (3H,
s), 2.06 (3H, s), 2.44 (3H, s), 2.45-2.55 {2H, m), 3.50-3.70
20 (2H, m), 3.80-3.90 (1H, m), 4.05-4.20 (1H, m), 4.31 (1H, 44,
J=4.0, 12.4Hz), 5.15-5.35 (3H, m), 5.55-5.65 (1H, m), 7.00-7.10

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

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

The title compound was prepared in a similar manner to



tetrahydrofuran) and further colum chromatography on silica gel (eluent:
hexane/ et hyl acetate =1/3) to give 4-[(4-ethyl

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

gl ucopyr anosyl oxy) - 14 pyrazol e (1.4g).6®5 1H NVR (CDC13) b ppm 1.28 (3H

t, J=7.4Hz), 1.88 (3H, s), 2.01 (3H) s), 2.03 (3H, s)) 2.06 (3H, s), 2.11
(3N, s), 2.89 (2H, g, J=7.4Hz), 3.56 (1H) 93 d, J=15.9Hz)) 3.62 (1H, d,
J=15.9Hz)) 3.80-3.90 (1H, m, 4.13 (1H, dd, J=2.3, 12.6Hz), 4.31 (1H, dd,
J=3.9, 12.6Hz), 5.15-5.35 ( 3H, m , 5.55-5. 65 ( 1H, m , 7.00-7. 10 ( 2H,
m ( 7. 15hat28eszmibed i® Referencer ExampRef di/edsanExangréihgdro-4-

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

met hyl - 1H{ p¢rasolre oby Lpdeniytli) o tbly4-1[- G4 metthyilt- BHoplicagPlm8t RPL] - 5- met hyl 10
3-(2,3,4,6-tetra- O acetyl - (3-D gl ucopyranosyl oxy)-1H pyrazole ( 1 . 3g ) in
met hanol @nsterd) ofad .ddddysdagi-dmlétticepdePexIPhraryhamsthydlabr on,
0.13nmL), and the m xture was stirred at roomtenperature for 1 hour. The
reacti on mekhide 3WaPyearodntraneéd under reduced pressure, and the residue
was purifihed 15 by columm chromatography on silica gel (eluent: dichloro
met harfe/ meBhdMBI (EDSL3) doppive 4-[ (4-ethylthi ophenyl)

met hyl ] - 3- ( i-D-qucop ranosyloxz)-S-nethyI-lFLp razole t (0.87g). 1H NWR

( CDgOD) 81pé|91 (88 .1924I¢8HHE) - =783 3H. 25 b6 ?{-éﬁ (SH. 3)882¢8p) (§H,
J=7.3Hz), 3.30-3.45 (4H, m, 3.60-3.80 (3H_m_, 3.80-3.90 (1H_ m
5.00- 5. 10501H2 -0F) ($H1057.38- {3H 3H) Rof of et Barfgte 79 .28-56 (1H,

1- (Benayl guyganfonul ) 3+((3 Dugl ugopy 3uogyl. o 4l G45b50um, m),
4.05-4.20 (1H, m), 4.31 (1H, 4d, J=4.0, 12.4Hz), 5.15-5.35 (3H,

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

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

15 To a solution of 1,2-dihydro-4-[(4-methylthiophenyl)-
methyl]-5-trifluoromethyl-3H-pyrazol-3-one (2.0g) in
acetonitrile (100mL) were added acetobromo-a-D-glucose (3.1g)
and potassium carbonate (1.1g), and the mixture was stirred at
room temperature overnight. Water was added to the reaction

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

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

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



To a solution of 3-((3-D glucopyranosyl oxy}-4-[(4-iso 94
propoxyphenyl ) nmet hyl ] - 5- et hyl - 1H pyrazole (1.3g) in tetrahydrofuran (30nlL)
was added N-(benzyl oxycarbonyl oxy)succin.imde (1.6g), and the m xture was
heat ed under reflux overnight. The reddtion nixture wasconcentrated under
reduced 5 pressure, and the residue was purified by colum chromat ography
on silica gel ( eluent : dichloronethane/ nmethanol = 10/1 ) to give
1- (benzyl oxycar bonyl ) - 3- ((3- D gl ucopyr anosyl oxy) -4-[(4-iso
propoxyphenyl net hyl ] - 5-met hyl pyrazole (1.3g). 1HNWR ( CDC13 ) ¢S ppm 10
1.27 (6H,1e (3=¥9gBHz), 2.35 (3H, s), 3.45-3.70 (6H, m, 3.76 (1H dd,
J=4.5, 1% O—|z) 3.85 (1H, dd, J=2.8) 12.CHz), 4.40-4.50 (1H, m, 5.30-5.40
(2H, m, 5*-4@41%10-¢D@3U:€8P@12) 6. 70 6 80 (2H, m, 6.95-7.05 (2H, m)
7.25-7.50 (5H, g% 15 Reference Exanp

Yk at

1- (Benzylbx nyi )~ 31(063— &3t h@ﬁyc&r l96n>§I3H( 35D gf uldplFancshi A 4-[ (4- i
sopropoxy henyl ) net h nmet hyl pﬁr azol e To a sol ut| on of

1- (benzyl 13‘/06{1“r orﬁll’{:’ld-?ﬁs-s[)gl:’u §-2090 (1H, m), 4.15-4.35 (2H, m),
pyranosyl 4 i SOpr opoxy henyl nmet hyl ] - 5- nethylpyrazole (0.209) in
2,4,65%r] %ﬁ@p% i e Phnld- etBt Hy) chloroformate ( 0 . 092nL ) (

and the m xture was stirred at roomterrperature for 1 day. To the reaction
m xture were added water and citric acid nonohydrate, and the resulting
m xture S extracted w $1 ethyl acetate . The organic |ayer was washed
with watet® %I‘F?’é‘aeog’é'?m%%‘hy% ous nagnesi um sul fate and the sol vent was

d Th d f b I
o i 1T L Pl B S AB 1

1-(b b | -(3-Dqgl I 4
9,46, Lo\ ene] pcearbonyl11: (o Bt doxycar bonyl (5Dl bcopyr anasyi oy

?gm % ?‘93( ggb 3’.*'}%65‘]":(13 ié_‘rz#c)méotgll% 'El., p(}’ep‘ér@d%)% %uggléff"_r‘%an?’)er %430- 3. 50

4. 35- 4 45tk add dr foé@- fn R £dtbndd . E>5ar§§lt.5 7P g rﬁ)qbéﬂéﬁ-&,@a (1H m,
6.70-6.85 (2H, m, 10 7.00-7.15 (2H, 7.55 (5H, ference

Exanpl e 78i %&ﬁgngyfﬂfﬁ@éﬁ@ﬁb’{ﬁyﬂ-iﬂ%y%wgﬂwﬂdﬂh:)dﬂ] 3-(6
O met hoxycar bonyl - ( 3- D- gl ucopyr anosyl oxy) - 5- met hyl pyrazole 15 The title

conmpound Was- @ilepdr @€ + N( 4-18¢ thy Brh hewinety 1 ond thatl Joes-omilfch drnonfeethgr ence
Exanpl e 77 usingnmethyl chloroformate instead of ethyl chloroformate. 1H NWVR
(CDC13) 8lppiitpir80ol6Btone. J=6.4Hz)) 2.43 (3H, s), 3.45-3.70 (6H m, 3.78
15 ‘H-NMR (CDC1l3) & ppm:
1.89 (34, s), 2.02 (3H, s), 2.04 (3H, s), 2.08 (3H, s), 3.70-3.90
(3H, m), 4.15-4.30 (2H, m), 5.10-5.50 (4H, m), 7.10-7.30 (5H,

J m)

20 Reference Example 30
4-[(4-Methoxyphenyl)methyl]-3-(2,3,4,6-tetra-O-acetyl--D-
glucopyranosyloxy)-5-trifluoromethyl-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Reference Example 28 using 1,2-dihydro-4-

25 [ (4-methoxyphenyl)methyl]-5-trifluoromethyl-3H-pyrazol-3-
one instead of 1,2-dihydro-4-[(4-methylthiophenyl)methyl]-5-

trifluoromethyl-3H-pyrazol-3-one.



20 (3H) s)) 4.39 (1H, dd, J=2.2) 11.8Hz), 4.40-4.55 (2H) m, 5.38 ( 2H, s )
, 5. 40-5. 50 ( 1H m , 6. 70-6 . 85 ( 2H mM , 7 . 00-7. 10 ( 2H, m,
7.30-7.50 (5N, m Exanple 1 25

3- (6- O Et hoxycar bonyl - (3- D- gl ucopyr ano&§1 oxy) - 4-[ (4-i so

propoxyphenyl ) net hyl ] - 1-i sopropyl - 5- net hyl pyrazol e To a sol uti on of

3-((3-D gl ucopyranosyl oxy)-4-[(4-iso 9G

propoxyphenyl ) net hyl ] - 1-i sopropyl - 5- net hyl pyrazole (0.10g) in

2,4, 6-txiqethyl pyridine(ln) was added ethyl chloroformate (0.072g), and
the mixtur 8- 4CDFRed &tPPMom tenperature overnight. To the reaction

m xture were added citric acid 5 nonohydrate (3.%&% and water, and the
resul tingIni%3t (38, vds HuP3 HiB8d BY. @Y5s03H d Sphad el exXBHact) o - 6Radhi’ Bg
solvent: distilled water, eluent: net hanol&. Further purification by col um
chr omat ogri@phy ™an Si-77ch3Bel S{ el Beh® 73 df @ h{ Bt oft hene/s fetIrarndt .=m10/ 1) and
recrystalization (recrystalization 10 solvent: ethyl acetate/hexane = 1/3)
af f or ded §,@Q;éuéthd%yx m), 6.75-6.85 (2H, m), 7.00-7.15 (2H, m)

car bonyl - ( 3- D- gl ucopyr anosyl oxy) - 4-j (4-i sopropoxyphenyl ) net hyl ] - 1-i sopr opyl
-5-nmetthyl pyrazol e (0.084g). 1H NWR (CD30D) b ppm 1.23 (3H, t, J=7.0Hz))
1.26 (6H, d, J=5.8Hz), 1.30-1.40 (6H, 15 m) 2.07 (3H, s), 3.25-3.45 (4H)
m, 3.60-3ef6TEnge Hrampleo3doy g, J=7. OHz)) 4.21(1H, dd, J=5.4, 11.6Hz))
4.34 (1H, dq, J=1.. 7, 11. GHz ) ., . 35-4 45 ( 1H, m ., 4 .45-4 . 55 (
Tt 1 4 oM tnoRysheny Tinekivad -5 -8tk 3oy 2. 3 B S T TEIM m 20
Exanpl es 2-13 5?% ﬁp ounds listed in Tﬁgle 1 meie prepared fromthe

cor r espon@ig Yst & FgguﬁﬁPgFPgPSV oXYdr MIrBYTR&RAEr to that described in

Ex le 1. 97 T . -

Scanpl oRR2C2Net VSR, FRPROPYREPRY IREERRT 1 4 A SR ROPSEL K91 wet by
thiolyefl Lt‘i’:%‘&"%Ié%xi%re%pﬁlrxw‘h%%&feﬁ‘ﬂc%“ﬁkfahg@E-O'T‘?t méhﬁBr QP%'-E[%Hg&QﬁQWNEt hyl 7
Et hyl | sopr opoxyMet hyl 8Et hyl Met hoxyMet hyl 9Pr opyl Met hoxyMet hyl 10Et hyl Et hoxyMe
t hyl 11Pr ogylsEhhandeiomenld FhhEuhysMVekhry 13BHopyELBY L Nebhx! 14BuLy4! soprop

oxyMet hyl
of 1,2-dihydro-4-[(4-isopropoxyphenyl)methyl]-5-methyl-3H-
pyrazol-3-one.
'H-NMR (CDCl3) & ppm:
15 1.89 (3H, s), 2.02 (3H, s), 2.03 (3H, s), 2.05 (3H, s), 2.10
(3H, s), 3.45-3.65 (2H, m), 3.76 (3H, s), 3.80-3.90 (1H, m),
4.11 (1H, 44, J=2.2, 12.4Hz), 4.30 (1H, 44, J=4.0, 12.4Hz),
j 5.15-5.35(3H, m), 5.50-5.60(1H,m), 6.70-6.85(2H, m), 7.00-7.10
(2H, m)
20
Reference Example 32
4-Benzyl-5-methyl-3-(2,3,4,6-tetra-0O-acetyl-f§-D-gluco-
pyranosyloxy)-1H-pyrazole
The title compound was prepared in a similar manner to
258 that described in Reference Example 17 using 4-benzyl-1,2-
dihydro-5-methyl-3H-pyrazol-3-one instead of 1,2-dihydro-4-

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



Exanple 15 5 4-[(4-1sopropoxyphenyl)nmethyl]-1-isopropyl-3-(6-0-nmet hoxy
carbonyl - (3- D- gl ucopyr anosyl oxy) - 5- et hyl pyrazol e The title conpound was
prepared in a simlar manner to that described in Exanple 1 using nethyl
chl orof ormate i nstead of ethyl chl orof 8 mate. 10 1H NMVR (CD30D) b ppm 1
26 ( 6H, d) J=6. 1Hz ) , 1 . 30-1 . 40 ( 6H m , 2. 07 ( 3H, s ) , 3,
25-3. 45 98 (4H, m, 3.60-3.70 (2H, m) 3.71 (3H) s), 4.22 (1H, dd)
J=5.2, 11.7Hz), 4.35 (1H) dd, J=2.1, 11.7Hz), 4.35-4.45 (1H, m) 4.45-4 .
60 ( 1H 1) , 5. 00-5. 10 ( 1H m , 6 . 70-6.80 ( 2H m , 7. 00-7. 10
(2H, m 5 ExHMBl 4CPEl3) O ppm:

3-(6-0-1sobutyl oxycarbonyl -ji-Dgluco yranos | oxy) -

i sopr opoxypfényP meﬁlﬂ\yl P-21i §38r 0Pyt - 'p)ﬁr)azé’q é)GTH@Htl e éokpound

was prepared in a simlar manner to 10 that described in Exanple 1 using

i sobut yl dﬁﬁor%)foﬁna?élﬁnsqreédléff’%%hyﬁ -€A1(dHofdbr fat : 8HH NBR 9@@)36@)) b

0.90 (6H, d, J=6.7Hz), 1.26 (6 =5. 9Hz), 1, 30-1.40 1.
80 2. 00 Sme)m‘l 1%(1}10756( %“H? ér}?;‘lﬁz) 253§()1‘H50162 ﬁﬂ‘l ?r) 2. 31453 60- 3.
7015 2H 0 (20 1 .4 1H, dd) J=5 . 2, 11 . 5Hz
), 36 9 1§H)5 &(ﬂ) (3351. ”@,' P1 30 -Bpy ,(1211.'3534 7-98-7-3p (ﬁi"(mh' 45-4. 55

( 1FD m 00- 5. 10%§3H g), 6.70-6.80 (2H, m, 7.00-7.10 (2H m Exanple
17 20 4- [@47P58ppépd h&Hk ))nethyl]-l-isopropyl-5-nethy|-3-(6-0
propi onyl - (i - D-gl ucopyr anosyl oxy) pyr azol e

Reference Example 33
4-[(4-Methoxyphenyl)methyl]-1,5-dimethyl-3-(2,3,4,6-tetra-
10 O-acetyl-f-D-glucopyranosyloxy)pyrazole
A suspension of 4-[ (4-methoxyphenyl)methyl]-5-methyl-3-
(2,3,4,6-tetra-0O-acetyl-f-D-glucopyranosyloxy)-1H-pyrazole
(18mg), potassium carbonate (14mg) and iodomethane (4.7mg) in
acetonitrile (2mL) was stirred at 75°C overnight. The reaction
15 mixture was filtered through celite®, and the solvent of the
filtrate was removed under reduced pressure. The residue was
purified by preparative thin layer chromatography on silica gel
(developing solvent: benzene/acetone = 2/1) to give
4-[(4-methoxyphenyl)methyl]-1,5-dimethyl-3-(2,3,4,6-tetra-
20 O-acetyl-pB-D-glucopyranosyloxy)pyrazole (4mg).
1u-NMR (CDCl3) & ppm:
1.90 (3H, s), 2.01 (3H, s), 2.03 (3H, s), 2.06 (3H, s), 2.07
(3H, s), 3.45-3.60 (2H, m), 3.60 (3H, s), 3.76 (3H, s), 3.80-3.90
(1H,m), 4.13(1H, 44, J=2.4,12.4Hz), 4.29 (1H, dd4, J=4.1, 12.4Hz),
25 5.15-5.30 (3H, m), 5.50-5.60 (1H, m), 6.70-6.80 (2H, m),

7.00-7.10 (2H, m)



To a solution of 3-((3-D glucopyranosyl oxy)-4-[(4-iso

propoxyphenyl ) nmet hyl ] - 1-i sopropyl - 5- met hyl pyrazole (0.10g) in
2,4,6-trinethyl pyridine (1rnL) was added propionyl chloride 25 (0.072g) at
0C, and the m xture was stirred for 5 urs. To the reaction mxture were
added citric acid nonohydrate ( 3 . 3g ) and water, and the resulting

m xture was purified by ODS solid 99 phase extraction (washi ng sol vent:
distilled water, eluent: nethanol). Further purification by colum

chromat ography on silica_gel ( eluent : dichloronethane/ nethanol = 10/ 1)
af f or ded 33?FE@P§8pFEB@Q}Sh§ﬂyI)nethyl]-l-isopropyl-5-nethy|—3—(6-0 5

propi onyl - (3- D- gl ucopyr anosyl oxy) pyrazol e (0.074g) 1H NVR (CD30D) $ ppm
1.05 (3H,1f¥6§£?45#&i¥41mzéxyé ,18PhQEB?QW&YPYiJ3é=i?4®'€6értﬁi¥a2007 (3H,
s), 2.27 (2H, q, J=7.5Hz), 3.25-3.45 g4H, m, 3, 60-3. 70 ( 2H m , 4 .
18 ( 1H, @aetyisP-Deglucepyrgppsyloxy)-3otyifjipogemetly lpprazgleal . 8Hz ) |,
4 . 35-4 . 45 (_1H m , 4. 45-4 . 55 1 m , 5..00-5 . 10 (1H m,

6. 70- 6. 80 (2H) ﬁ)FU?P685?9T00€2M:[Hf'@ééﬁ%%%ﬂg@henYl)methyl]‘3'

3-(6-D Acetyl - (3-D-gl ucopyranosyl oxy) - 4-[ (4-i sopropoxyl5 )
phenyﬁ3neﬁHyP}-15r§66F6p9r§53ﬁﬁgh§r%ygéﬁ6?ﬁyﬁﬁ%°%Y ?%Y Lohpbtihd was prepar ed

[ iml hat d [ ip Exanple 17 usi | chlorid

| nst ead of IBPOONBRDY SAGPYARZC LR KPS CoRn s e sboags (brona)
J=6. 4Hz 1..30-1.90 (6H oL 98, (3H : 3H, N 3.25-3,45 (4
3.60-3.;éaﬁﬂkﬁ°é?Te£$i%é(g}tzﬁ%?iﬂiéi f%¥%ﬁéﬁ%%F'E.éé% irﬁaﬁd?gﬁEﬁ?é,FD M)
i e e gat egiton. #ne%r@actidd MadPurdwhd £15R062h BheodeRO 7 1O
3- (6-0- Bubkiykel? BObC OBYLBAOSE HI) 1 fefd fe LAOREARILY under reduced

phenyl ) net hy -i sopropyl - 5-net hyl pyrazo
10 pressure. The residue was purified by preparative thin layer
chromatography on silica gel (developing solvent:
dichloromethane/ethyl acetate = 5/1) to give l-methyl-4-[(4-
methylthiophenyl)methyl]}-3-(2,3,4,6-tetra-0-acetyl-f-D-
glucopyranosyloxy)-5-trifluoromethylpyrazole (13mg).
15 'H-NMR (CcDCl3) & ppm:
1.89 (3H, s), 2.02 (3H, s), 2.04 (3H, s), 2.07 (3H, s), 2.44
(3H, s), 3.65-3.95 (6H, m), 4.14 (1H, 44, J=2.3, 12.4Hz), 4.29
) (1H, 44, J=4.3, 12.4Hz), 5.15-5.35 (3H, m), 5.50-5.65 (1H, m),
7.00-7.20 (4H, m)
20
Reference Example 35
1- Ethyl-4-[(4-methylthiophenyl)methyl]-3-(2,3,4,6-tetra-0-
acetyl-f-D-glucopyranosyloxy)-5-trifluoromethylpyrazole
The title compound was prepared in a similar manner to
25 that described in Reference Example 34 using iodoethane instead

of iodomethane.

1H—NMR (CDCl3) O ppm:



100 The title conmpound was prepared in a simlar manner to that described
in Exanple 17 using butyryl chloride instead of propionyl chloride. 1H NWMR
(CD30D) 8 ppm 5 0.88 {3H, t) J=7.4Hz), 1.26 (6H, d, J=6.0Hz), 1.30-1.40
(6H m , 1. 50-1. 65 ( 2H m , 2 .77 ( 3H s ) ( 2. 15-2 . 30 ( 2H m
, 3, 25-3 . 50 ( 4H m , 3.60-3. 70 ( 2H, M ( 4 . 17 ( 1H, dd, J=5.7,
11.9Hz ) , 4. 31 ( 1H, dd, J=2.0, 11 .9Hz ) , 4.30-4.55 ( 2H m , 5.00-5.
10 ( I1H m , 6.70-6.80 (2H, m, 7.00-7.10 (2H, m 10 Exanple 20

4-1 (4-1sopropoxyphenyl ) met hyl ] - 1-i sopropyl - 5- net hyl - 3- (6- 0O

pi var oyl - (B-4% gl Ik opyr alrok\AHdy.) dy98z 6BH . The . t Rt P@ tdpound 2vdd dB8pared in
a simlar manner to 15 that described in Exanple 17 using pival oyl chloride
i nst ead ofs Jor chi Onyl3khlr.i de.441H3RVRS)CDGOD? b2Bpns) 1.3L.BQ-BH,20s)( 1HL. 26
(6H, d, J=6.1Hz), 1.30-1.40 (6H, m, 2.06 (3H) s)) 3.30-3.45 (4H, m)

3. 60-3. 70 f2H4 -195- 44 206 ( BEiH)MHd 4 .20 (38, 8)d .10=7Hb) )13, 402 18, 18d5 - 352. 0)

11. 7Hz), 4.30-4.55 (2H) m, 5.05-5.15 (1H, m, 6.70-6.80(2H, m, 7.00-7.10
(2H, n) Ex¥pl é}215.55-5.65 (1H, m), 7.00-7.10 (2H, m), 7.10-7.20 (2H,

1- Et hoxycar bonyl - 3- (6- 0- et hoxycar bonyl - ( 3- D- gl ucopyr anosyl 25

oxy) - 49] (&t hyl t hi ophenyl ) met hyl ] - 5- met hyl pyrazol e To a sol ution of

4-[ (4-et hyl t hi ophenyl ) nmethyl]-3-((3-D

gl ucopyr anosyl oxy) - 5- net hyl - 1H pyrazol e(0. 03g)in2,4, 6-tri 101

met hyl pyridine ( O ._5nL %Pdwas added ethyl chloroformate ( O . 021nL ) ,
and t he niBGAAEERER BX3PRER) 2@ room tenperature overnight . To the reaction

m xture was ad 0% aquequs cjtri cid solution ,, and the resulting

m xture was 'g(x‘{d%g%%'é‘ﬁi%‘qu%é‘? )rg\ec‘é}y s .'pﬁ?é’yﬁl'gir'g(%li:*c 4.8y&R0E5%r i ed

over anhydrous Jgg?nesi um sul fate, .and the salvent was r(_aLm)ved under reduced
X I

pressure. e ¥ed! i WECHRFAT B BY Jprefdrddives MG T YHRYERZhf ormat ogr aphy

on Sihbca The title compound was prepared in a similar manner to
that described in Reference Example 34 using l-iodopropane
instead of iodomethane.
TH-NMR (CDCl3) 6 ppm:
0.92 (3H, t, J=7.4Hz), 1.75-1.90 (2H, m), 1.89 (3H, s), 2.02

15 (3H, s), 2.04 (3H, s), 2.06 (3H, s), 2.44 (3H, s), 3.72 (2H,

s), 3.80-3.90 (1H, m), 3.90-4.05 (2H, m), 4.12 (1H, d4d, J=2.3,
12.4Hz), 4.27 (1H, 44, J=4.5, 12.4Hz), 5.10-5.35 (3H, m),

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

20 Reference Example 37
3-(f-D-Glucopyranosyloxy)-4-[(4-isopropoxyphenyl)methyl]-5-
methyl-1H-pyrazole

To a solution of 4-[(4-isopropoxyphenyl)methyl]-5-
methyl-3-(2,3,4,6-tetra-0-acetyl-fsD-glucopyranosyloxy)-1H-

25 pyrazole (61mg) in ethanol (3mL) was added 1 mol/L aqueous sodium
hydroxide solution (0.53mL), and the mixture was stirred at room

temperature for 2 hours. The solvent was removed under reduced



gel (eluent: dichloronmethane/ methanol = 10/1) to give

1- et hoxycar bonyl - 3- (6- O et hoxycar bonyl - (3- D- gl ucopyr anosyl 10

oxy) - 4-[ (4- et hyl t hi ophenyl ) net hyl ] - 5- et hyl pyrazol e (0.023g). 1H NWR
(CD30D) 8 ppm 1.15-1.30 (6H, m, 1.39%3H, t, J=7.1Hz)) 2.37 (3H, s), 2.87
(2H, gq, J=7.3Hz), 3.35-3.50 (3H, m, 3.60-3.80 (3H m, 4.12 15 ( 2H, q,
J=7 . 1Hz ) , 4 . 29 ( 1H) dd, J=5. 3, 11 . 9Hz ) , 4 . 35-4 . 50 ( 3H,
m, 5.50-5.60 (1H, m) 7.10-7.25 (4H, m Exanples 22-43 The conpounds
listed in Table 2 were prepared fromthe 20 corresponding starting nmateri al
in a sinipEesswimeardot i e sdeveriaseRuraf ERAMY 20 bud PRaseRXtraqiioiTabl e 2]
Exanpl eRR2ZQ22Et hoxycar bonyl | sopr opoxyMet hyl 23Et hoxycar bonyl Propy| Met hyl 24Et
hoxycarbdﬁypp§bbﬂ?§h&@9h?¢§%$ﬂ%bi?@&ﬂﬁéﬁ?qW?B%BXfﬂ%ﬁﬁ??Z@thé&?ihﬁﬁbnyIEtho
xyMet hyl 27Et hoxycar bonyl Tri f | uor onet hyl Met hyl 28Et hoxycar bonyl t ert - But yl Met h
y| 29Et hoxgee bdn(f Hit Sy Y2 3ol hoxy Lot o Mamsa R oA )31 Et hoxycar bo
nyl Met hyl t hi oEt hyl 32Et hoxycar bonyl | sopr opyl Met hyl 33Et hoxycar bonyl Met hyl t hi o
Tri f | uor dWEEYd BaETRRXYRAT HATRY 182 byehI?P9) uor omet hyl 35Et hoxycar bonyl Met ho
xyTri fl uor omet hyl 3&Et hoxycar bonyl Met hoxyMet hyl 37Et hoxycar bonyl Hydr ogenMet hy
| 38Et Roxy darB8hy( GRadR) Mt :39Et hoxycar bonyl Et hyl Met hyl 40Et hoxycar bonyl Met

hyl Tri fl hyl 41Et h honyl Bt hyl Tri | hyl 42Et h honyi |
Oy Tri F118 BRBRI 1380 RER) e Bl PEhEdr 1 R ol eyl S Dok ’® 44 ¢

ot bonyl oSARTRYt A Cr SIS LHY ophet T s fe B med r9- Byhaddfe To a
[ (a- et g n ST &rg T3 ek BT | TAEY R b B (g i n vat er
10 Reference Example 38
3-(B-D-Glucopyranosyloxy)-5-methyl-4-[(4-propylphenyl)-
methyl] -1H-pyrazole
The title compound was prepared in a similar manner to
that described in Reference Example 37 using 5-methyl-4-[(4-
15 propylphenyl)methyl]}-3-(2,3,4,6-tetra-0O-acetyl-f-D-gluco-
pyranosyloxy)-1H-pyrazole insteadof 4-[ (4-isopropoxyphenyl)-
methyl]-5-methyl-3-(2,3,4,6-tetra-0-acetyl-f3-D-gluco-
) pyranosyloxy)-1H-pyrazole.
'H_.NMR (CD30D) & ppm:
20 0.91 (3H, t, 3J=7.5Hz), 1.50-1.65(2H, m), 2.05 (3H, s), 2.45-2.60
(2H, m), 3.25-3.45 (4H, m), 3.55-3.75 (3H, m), 3.83 (1H, 4,

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

Example 39
25 3-(p-D-Glucopyranosyloxy)-4-[(4-isobutylphenyl)methyl]-5-
methyl-1H-pyrazole

The title compound was prepared in a similar manner to



103 ( 0. 5n. ) and ethanol ( O . 1nL ) was added fornal dehyde ( 37~
aqueous solution, 0.068nlL) , and the m xture was stirred at 40C for 3 days.
To the reaction m xture were added tetyrahydrofuran and anhydrous nagnesi um
sul fate, and the resulting insoluble 5/%raterial was removed by filtration.
The solvent of the filtrate was renoved under reduced pressure. The residue
was dissolved in 2,4,6-trinmethylpyridine (1nm). Ethyl chloroformate (
0.099g) was added to the solution, and the m xture was stirred at room
tenperature overnight. To the reaction m xture were 10 added citric acid
nonohydr at8at dgsyrahgdwapeReforaneacEXaurRle il usiitdute [hAsipaPrfyéd by oDS
solid phase extraction (washing solvent: 10~ aqueous citric acid solution,
di sti || edphengd,) meithaatl:- Smefrandl-)3 - (RudtHe b -tk @agrehybyBcBt um

chr omat ogr aphy onsilica gel (el uent:dichl oronet hane/ met hanol 15 - 15/1)
af f orded glucopyranosyloxy)-1lH-pyrazole instead of 4-[(4-isopropoxy-

3-(6- O et hoxycar bonyl - (3- D- gl ucopyr anosyl oxy) - 1- (et hoxycar bonyl oxynet hyl ) -4
-[ (4- net h}blhleﬁbféﬁh@ﬁylwgrrét'h‘yilt}'LYEl—'r?Et(ﬁyIZ*p%r'ézé'leér(aﬁpﬁégg):yllﬁFKINR (CD30D) b
ppm 1 . 23 ( 3H(t , J=7. 1Hz ) , 1 . 26 ( 3H t , J=7 . 1Hz ) , 2 . 18
( 3H, & )glugopyxsnosyLoMy )sH-Pv¥6291%85 (3H) m), 3.50-3.60 (1H, nj, 3.63
(1H, d, Jx16 . OHz ) , 3_.. 70 1H, d, J=16 . O ) , 4 . 13 ( 2H, q, J=7.
1Hz ) ( 4 H-¥WR(2GD3QD)J87PPMp)  4.28 (1 H dd, J=4.8, 11.7Hz), 4.39 (1H, dd,

f’ié; 7_0’ zé%'(-éwﬁ%/zg?&aﬁg'pﬁz%?’?-90-15'? 950(1]-1,5'm)8,0_25. 033 ,2'5"),”3.417
1-A | -4-[(4: et hyl 1 hi I h -3:( (35 I 10
Lot b AN BRIV 632058 80 1. 5.00-5 .30

(4- et hyl t hi,ophenyl ) hyl ],3- - D,gl ucopyr anosyl oxy) - 5- et hyl - 1H pyr azol e
(0. 41g) ERA %ghyggg%u)rbdnls( |(gg¥ﬁ) S o oed oot 1 a) herd (alln) and
acetigg5 anhydride (0.18nl), and the mixture was stirred at room
tenperature overnight. The reaction m xture was concentrated under reduced
pres sur e reraldndieetEidmpatehan was added to the residue . The resulting
precipitated crystal was collected by filtration to give

1-acetyl - 4-[(B4 peivicbbiyerRheRYh begt hyl-nedn( 1 34D[ 10-propoxyphenyl) -
gIucopyranoé?loxy)-5-%g?hylp?raggpe (0.368). 1h}NN% (%IB%%» 8yp£n1 1.24
(3H, t) Jmétdy)],- 12-HFxr@2dles), 2.54 (3H) s)) 2.89 (2H) q, J=7.3Hz),
3.30-3.50 (4H) m, 3.60-3.75 (3H, n), 3.80-3.90 (1H, nm), 5.45-5.55 (1H) m)
7.10-7.30 (4H, Mhels5iEtenpbwpd8nd was prepared in a similar manner to

1- Acet yl - 3- (6- O et hoxycar bonyl - ( 3- D- gl ucopyr anosyl oxy) - 4

[ (4- ethyl tthiadpHesgriredhin] Referenge phrappie 3o ugisgl Grephyl-4-1(4-
1-acetyl - 4-[ (4-ethylthi ophenyl) 20

net hyl | - 3PEERoBYFheaydy ety 1oy (25 3ndt Ry tBliraz B8 aCeby 3§Dt gluco-

2,4,6-trinethyl i di 0.5nL . .added |, chl f t 0.012n),
and the RS RS0 S VAR 2ot TR ot drd (30LPRPERESFEPERED 2act | on
i xt dded | 00 itri i,d | uti 5 d th
Festl 11 ng MG 28R R e R ed A br ST PeRparaELr O UEIIER . The
resultlngp&&%gkﬂﬁﬁggéﬁrﬁ?$§wggkg§§£ed by filtration and washed with 10~

aqueous citric a water to give 1l-acetyl-3- ( 6-O 105
ethoxg&arEQQNMR(thagbycgpgﬁﬁposyloxy)-4-[(4-ethy|thio

1.02(3H, t, J=7.4Hz), 1.65-1.80 (2H, m), 2.05 (3H, s), 3.25-3.45
(4H, m), 3.60-3.75 (3H, m), 3.80-3.90 (3H, m), 5.00-5.10 (1H,

m), 6.70-6.85 (2H, m), 7.05-7.15 (2H, m)

25 Reference Example 41
4-[(4-Ethoxyphenyl)methyl]-3-(f-D-glucopyranosyloxy)-5-

methyl-1H-pyrazole



phenyl ) met hyl ] - 5- met hyl pyrazol e (0.020g). 1H-NWVR ( CD30D ) c~ ppm 1.20

(3H, t, J=7.2Hz), 1.24 (3H, t, J=7.4Hz), 2.41 (3H, s), 2.55 5 (3H) s), 2.88

(2H, q, J=7.4Hz), 3.30-3.40 (1H, m, 3.40-3.50 ( 2H, m , 3 . 50-3. 65 (

1H m , 3. 65 ( 1H) d, J=15. 8Hz ) , . 72 ( 1H, d, J=15 . 8Hz ) , 4 .

05-4. 15 ( 2H m , 4 . 27 ( 1H dd, J=6 . 3, 11 . 7Hz ) , 4.42 (1H, dd,

J=2.0, 11.7Hz), 5.40-5.55 (1H m, 7.10-7.30 (4H, n) to Exanple 47

3- (6- O Et hoxycar bonyl - (3- D- gl ucopyr anosyl oxy) -4-[(4-iso

pr opoxyphenyl ) net hyl t hyl - 1H pyrazol e To,_ a solutlon of

1- (benzyloxycarEBﬁyF§t§e(%°T¥%Pﬂ8x gfprepared in similar manner to

car bonyl - ( 3- Iucop ranqgsyl oxy) - 4-[ (4- |so henyl ) th

- 5- met hyl% F‘éz FECHL ?&) an‘*?é@F&W%r 8?‘6{“8 e( HL%QG\BQ édbﬂe %l)h‘lf‘y

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

at nospher @h&pYLIBwtha k) ePatgits YAoR - éZhéuﬁs -tefEar@saretny -k mRol ubl e

material was renoved by filtration t he 20 solvenk of the filtrate was

renoved ufd8FOPEFERREY Pé?éuﬂ@ Py?ﬁéOFGSFBﬁEeﬁﬁsoﬁuﬁl AT PP URA

chromat ography on silica g &e uent : di chl or onet hane/ net hapnol = 10/1) to

gi ve §5(6P@e§FH6%V6§VBdn§rmE§ BlgBaédpyr AnbsiRbX5T022¢e Y d?opoxy

phenyl ) nmet hyl ] - 5- net h 1H pytazol e 10g). 25 1HNWR (CDgOD) b ppm 1.23
oHtiekp é%gw é% SR

(3H, t, JS7PFRPYrepes “pyga .04 (3H, s), 3 . 30-3. 55 ( 4H,
3 61 , 3. 67 ( 1H d, J=15. 9Hz ) , 106 4 . 12
Er) (’?&E 12933;‘3} QPP% (' 1H dd, (J =4 . 9, 11. THz § . 4. 38 ( 1H)
Say a2, 0, 7 1 10-5-20 {dH 67 2
? 7 00- 3. %é(iz'liﬁ))c @%ﬁplﬁ 6‘%(5?{ &), 197252 9 44 10anMhn) B3 785 63 895 (2H)

(3H, m), 3.80-3.90 (1H, m), 3.97 (2H, g, J=7.0Hz), 5.00-5.10

10 (1H, m), 6.70-6.85 (2H, m), 7.05-7.15 (2H, m)

Reference Example 42
3-(f-D-Glucopyranosyloxy)-5-methyl-4-[(4-trifluoromethyl-
phenyl)methyl]-1H-pyrazole

15 The title compound was prepared in a similar manner to
that described in Reference Example 37 using 5-methyl-3-
(2,3,4,6-tetra-0-acetyl-f3-D-glucopyranosyloxy)-4-[(4-

} trifluoromethylphenyl)methyl]-1H-pyrazole instead of

4-[{(4-isopropoxyphenyl)methyl]-5-methy1l-3-(2,3,4,6-tetra-0-

20 acetyl-f-D-glucopyranosyloxy)-1H-pyrazole.
 H-NMR (CD30D) & ppm:
2.08 (3H, s), 3.20-3.40 (4H, m), 3.67 (1H, 44, J=5.0, 11.9Hz),
3.75-3.90 (3H, m), 5.00-5.10 (1H, m), 7.30-7.45 (2H, m),
7.45-7.60 (2H, m)

25

Reference Example 43

4-[(4-tert-Butylphenyl)methyl]l-3-(f3-D-glucopyranosyloxy)-5-



4-[ (4-1sopropoxyphenyl ) net hyl ] - 3- (6- O met hoxycar bonyl - (3-D

gl ucopyr anosyl oxy) - 5- met hyl - 1Hpyr azol e The title conmpound was prepared in
a simlar manner to that described in Exanple 47 usi ng

1- (benzyl oxycar bonyl )-4 10 75

[ (4-isopropoxyphenyl ) nmet hyl ] - 3- (6- O net hoxycar bonyl - (3-D

gl ucopyr anosyl oxy) - 5- net hyl pyrazol e i nstead of 1-(benzyl

oxycar bonyl ) - 3- (6- O et hoxycar bonyl - ( 3- D- gl ucopyr anosyl oxy) 4-[ (4-i sopr opoxyp
henyl ) met hyl ] - 5- net hyl pyrazol e. 1H NVR (CD30D) 8 ppm 15 Z.26 (6H, d,
J=5.9Hz) ) m2tby1¢3H-py¥raz8l80-3.55 (4H m, 3.61 ( 1H, d, J=15. 9Hz ) , 3 .
67 ( 1H, d, J=15 . 9Hz ) , 3 .72 ( 3H, s ) , 4 . 28 ( 1H, dd, J=5.2,

11. 7Hz) , 4.39 TheHitde dempeund lwas hweparedi3ngas5iplbarnpandeDstd. | 5
(1H, m, 6.70-6.80 (2H) m) 7.00-7.15 (2H, m 20 Test Exanple 1 Assay fox
i nhi bi t or $hetf&scoibddiranR St Tenee Hxampy el 7 Coristor dct { dnteft tthetypl-asmi d
vector expressing human SG.T2 Preparation of the cDNA |library for PCR

anpl i fi caphenyhdme2Bypérbemettiyby 3r¢2eBsé, 6 r babrat Qtacetpl-[&D-otal RNA
deprived from human kidney (Oi gene) with oligo dT as the priner, using
SUPERSCRI PTupppdRphpyéarionl8ysveaeotebtosBred of FE [ ( 4017 TIRGHNGLCG ES).
The DNA fragnment coding for human SG.T2 was anplified by the PCR reaction,
i n whi ch phenwdmatRidned-vetbialrBbfar§. deGctébea- @bavet wWasd3sed as the
tenplate and the follow ng oligo nucleotides 0702F and 0712R, presented as
sequence H&Hﬁ@PYSaE°§Ha°§Y9e%ﬁeEVF@éP%? were used as the priners. The
anplifiediDNA fragnent was ligated into pCR-Blunt ( Invitrogen ) , a vector
for cloning )N%Bcbga39%)t%3%W%ﬂdard met hod of the kit. The Escherichia col

?fiﬁkfif or mhneE b rﬁﬂ?ﬁ%j&%@’ fe- ﬁ“@%ﬂﬁ?ﬁs@- “%P?ée fe% &2 gt |
Che tranchty manb: Sa8) 1F0: nn Vo 7rRE- NS P ATl Bl b/ 7o (Sl T2 ©

was performed by the PCR reaction, in which the follomnng ollgo nucl eoti des
0714F and 0715R, presented as sequence nunber 3 and

Reference Example 44
4-[(4-Butoxyphenyl)methyl]-3-(f-D-glucopyranosyloxy)-5-
methyl-1H-pyrazole

15 The title compound was prepared in a similar mannexr to
that described in Reference Example 37 using 4-[(4-butoxy-
phenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-O-acetyl-f3-D-
glucopyranosyloxy)-1H-pyrazole instead of 4-[(4-isopropoxy-
phenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-acetyl-f-D-

20 glucopyranosyloxy)-1H-pyrazole.
TH-NMR (CD30D) O ppm:
0.97 (3H, t, J=7.4Hz), 1.40-1.55 (2H, m), 1.65-1.80 (2H, m),
2.05 (3H, s), 3.30-3.45 (4H, m), 3.60-3.75 (3H, m), 3.83 (1H,
d, J=12.0Hz), 3.91 (2H, t, J=6.4Hz), 5.00-5.10(1H, m), 6.70-6.85

25 (2H, m), 7.05-7.15 (2H, m)

Reference Example 45



15 4 respectively) were used as the priners. The anplified DNA fragnent was
digested with restriction enzynes, xho | and Hnd Ill, and

t henpurifiedw t hW zardPurificati onSystem (Pronega) . This purified DNA
fragment was inserted at into the corré@ponding restriction sites of
pcDNA3.1 (-) Myc/H's - B (lnvitrogen)) a 20 vector for expressing of fusion
protein. The Escherichia coli HB101 was transfornmed accordi ng to usual

nmet hod and then selection of the transformant was performed on the LB agar
medi um cont ai ning 100 ~g/nL of anpicillin. After plasm d DNA was extracted
and puri f BedpfPefilukbpytraansidoxgnt b -methipasé - § ¢4ueatiey REhbdphdrey DNA
fragnent inserted at the nmulti-cloning sites of the vector pcDNA3 . 1 ( - )
Myc/ H s - mBthad laddl-pysazollei s cl one had a single base substitution (ATC
whi ch codes for the 108 i sol euci ne-433 was substituted by GIC) conpared
with the human SeTRitéporempobpd\iess spreparied Am aJ siphygiromanngpl to 263)
pp. 459-465 (1992)). Sequentially, a clone in which valine is substituted
for isol etibprliedgsgrikedobnaRederengies Eppmpaed38 veensrSenptrysifig hunan
SA.T2 in which the peptide presented as sequence nunber 5 is fused to the
carboXyl {édningghyadtthiopbenydi)tedhidd -dedRghatield- KeRDa - Gegoetivk- Nirber 1
ATGGAGGAGCACACAGAGEC 10 Sequence Number 2 GGCATAGAAGCCCCAGAGGA Sequence
Nunber 3 BAPCPRTAGRPESTACEXACAEACRGAGALeSAREEREE REnbel (4-isopropoxy-
AACAAGCTTGGCATAGAAGCCCCAGAGGA Sequence Number 5 KLGPEKLI SEEDLNSAVDHHHHHH
15 2 ) PrEBp&PHL) Bty LIhé -pethylepldsdi Ag bt tahisreRt 2o hvhelr BGLT2 KL29,
the plasm d codin hungn S?Ll , _was t&ansfected into COS-7 cells (R KEN
CELL BANKIREBOBYEF RGYeLEF gGPXFF&ﬁ.eEIectroporation was performed with
GENE PULSER |l _(BLQ- aboratories) under the condition: 0.290 kV) 975
~F, 2 x 19898 Egﬁpéggfgcﬁzm7 cell and 20 ~g of KL29 in 500 ~.L of

OPTI - MEM di i - - LKWFE,T I ngt 4 t
cuvetijtYE .5A?t§e¥y%ph(es geﬁéé'oﬁi?grl?s}%'e_lrs))‘t%é cé: [sﬁ&g ﬁ‘&?CSSggagbe” EE
centrifugghiog gapdsrepuspandeq wist BoOBThoMeMyl pRpdi ympd_dmgcupet tey . To

each well in 96-well's plate, 125 wL of this 25 cell suspension was added.
After overnight culture at 37 C under

Reference Example 46

5-Ethyl-3-(f-D-glucopyranosyloxy)-4-[(4-methylthiophenyl)-
15 methyl]-1H-pyrazole

The title compound was prepared in a similar manner to

that described in Reference Example 37 using 5-ethyl-4-[(4-

methylthiophenyl)methyl]-3-(2,3,4,6-tetra-0O-acetyl-$-D-

glucopyranosyloxy)-1H-pyrazole instead of 4-[(4-isopropoxy-
20 phenyl)methyl]}-5-methyl-3-(2,3,4,6-tetra-0-acetyl-f-D-

glucopyranosyloxy)-1H-pyrazole.

1H—NMR (CD30D) & 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),

25 5.00-5.10 (1H, m), 7.10-7.20 (4H, m)

Reference Example 47



5 0 02, 125 ~,L of DMEM nedi um which is containing 10 % of fetal bovine
serum ( Sanko Jyunyaku), 100 units/nmL sodium penicillin 109 G (G bco-BRL:
LI FE TECHNOLOG ES) , 100 ~g/ nmL streptonycin sulfate (G bco-BRL: LIFE
TECHNOLOG ES) was added to each well. These cells were cultured until the
next day and then they were used for the neasurenent of the inhibitory
activity against the uptake 5 of nethyl-a-D- gl ucopyranoside. 3) Measurenent
of the inhibitory activity against the uptake of nethyl-a-D glucopyranoside
After a test conpounds was dissolved in dinethyl sulfoxide 10 and dil uted
with the gpifgkb-Baticepyranopiloxy)44bifetisepirbpyphgngdPmathf spds um
chloride, 2 mM potassiumchloride, 1 nMcalciumchloride, 1 mM nmagnesi um
chl ori de) mgthiyllrdHhyplyrazb-lgl uco pyranoside, 10 niv

2-[4- (2- hydroxyet hyl) - 1-pi perazinyl]ethane sulfonic acid and 5 mM

tri s( hydr oxynet k) &aitdeneohanehd easpusSpaieden avsdmided mennesttgsanpl e
fox measurenent of the inhibitory activity. After renoval of the nedi um of
t he COS- 7tbeltl deegpibsedi by Refarsnaet Exyanpian3 BASAENg 4t 6 (éathorebbpyRO0 ~i L
of the pretreatnent buffer (a pH 7.4 buffer containing 140 mM chol i ne

chl oriide ph2ngi)pettaydiluh-cteltayildd- (21 3nH, 6alteitum-Ohkoeide-f-0- nM 20
magnesi um chl oride, | 0 mM 2-[ 4-(2-hydroxyethyl)-1 piperazinyl ] ethane sulf
oni ¢ aci dgadngopyFrnosyd oxyydopyrazye Jnsigeedorét Aahé) - hegpaeredy- and t he
cells were incubated at 37C for 10 mnutes. After the pretreatnent buffer
was renovedenzd0methydf] -tthaeddivd -BuflPed . had -4edca-QgaratyanB-Phe cells were
i ncubated 25 at 37 C fqor 10 m nutes. The buffer for neasurenment was
prepared ByUSQayFGResyLorYdr LsPryirz816- (U 14C) gl ucopyr anosi de( Aner sham

Phar r naci Bi otech) to.525 ~L of the prepared test sanple. For
aH—NMR (CD30D) g ppm: prep P

10 1.20 (6H, d, J=6.9Hz), 2.05(3H, s), 2.75-2.90 (1H, m), 3.25-3.45
(4H, m), 3.55-3.90 (4H, m), 5.00-5.10 (1H, m), 7.00-7.15 (4H,

m)

Reference Example 48

15 3-(p-D-Glucopyranosyloxy)-4-[(4-methylthiophenyl)methyl]-5-

trifluoromethyl-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Reference Example 37 using 4-[(4-methyl-
thiophenyl)methyl]-3-(2,3,4,6-tetra-O-acetyl-ff-D-gluco-

20 pyranosyloxy)-5-trifluoromethyl-1H-pyrazole instead of
4-[(4-isopropoxyphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-
acetyl-B-D-glucopyranosyloxy)-1H-pyrazole.
lH—NMR (CD30D) & ppm:

2.42 (3H, s), 3.25-3.50 (4H, m), 3.69 (1H, dd4, J=4.9, 12.0Hz),

25 3.75-3.90 (3H, m), 4.90-5.10 (1H, m), 7.10-7.20 (4H, m)

Reference Example 49



110 the control, the buffer for nmeasurement w thout test conpound was
prepared . For estinmate of the basal uptake in the absence of test conpound
and sodium the buffer for neasurenent of the basal uptake , which contains
140 mM choline chloride in place 5 of ®odi umchloride) was prepared
simlarly. After the pretreatnent buffer was renoved, 75 ~, L of the each
buffer for neasurenent was added to each well) the cells were incubated at
37 Cfor 2 hours . After the buffer for neasurenent was renoved, 200 ~,L of
t he washing buffer (a pH 7.4 buffer containing 140 10 mM choline chl ori de,
2 mM pot agsBanrghlari(feD-gludbbpatahosy Lok o)+ Sletrif hdd praggmasy Lvaehl oride, 10
nmM net hyl - a- D- gl ucopyr anosi de, 10 nmM

2-[ 4- (2- hpdrexgaehyl ) - 1- pi perazi nyl ] ethane sul fonic acid and 5 mV

tri s(hydroxynet hyl ) am nonet hane) was added to each wall and i medi ately
removed . AfterThaotatdet conpdund weespnapanetk icelal simédlersnénietized by
addition of 75 ~L of 0.2 nol/L sodium hydroxide to each well. After the
cel | |ysatkstwéeecrihrdf éanr Bdfeovenhe PkeopPlat 87 (Patkar é)bemzy 1589 ~L of

M croSci nt-40 (Packard) was added to each well, theradioactivity was
measurbed Wet R, A, 6rbpltabeOsecaty:-Pt Rt gbucopyméres Foedp L - 201 f Raakear d)

The difference in uptake was obtained as Z00 % val ue by subtracting the
radi oact i Bethyinlheybagaledpsdieadiafohr { KAt isapcenexpPheryl i mehy hb-
concentrations at which 50 % of uptake were inhibited (I Cgp) were

cal cul at e8-mebhyilhé -é8ndeht Patebhar @heeetybnP chir 9bueypyramasykprtle net hod.
The 25 results are_shown in the follow ng Table 3. [Table 3) 111 Test
conpound| E8pPyaPgele-
(nN@ReferenceExanBIe3718éReferenceExanple38441ReferenceExaane39346Referenc
eExanpl e4070BY¥R1 &FBACREXARR®41185Ref er enceExanpl e4584Ref er enceExanpl 46509

i Z[—ﬁ@§§E€?§Fé§§§&£?ﬂ§éi§§§ﬁ3?§?L%%ﬁ 13’5%7'Z%?S@S%E???'&ﬁ?@‘é'ﬁ%i%ﬁé%ﬁé?
EXx 0634 7236 -123 000 T Ex 2
2;§2§efor fS?'ggsgﬁgggﬁpfﬁg¥??ﬁhﬁépgi§¥?Zh%%f?gﬁg%g nplesefgr ngggusenent

of the drug 5 concentration after intravenous injection to the tail vein As
experinmental aninmal, overnight fasted SD rats (CLEA JAPAN, INC. , male, 5

weeks of ageeréAlelE@ampwer eoused. Sixty ng of a test conpound was
di ssol ved by adding of 1. 8 nL of ethanol, 7.2 nL of polyethyl ene glycol

400 and 930 pob-sahcBpyrands{yneRy) - 412( 8- e PR FpISOh Y j L ARS] Jyepared. The
body wei ghts of rats were nmeasured and the solution of the test conpound
was iIdr avenddsbyomejtbyiledHt pyrheolail vein of unanesthetized rats at the
dose of 3 rnL/kg (10 ng/kg) . The intravenous injection to the tai
The title compound was prepared in a similar manner to
that described in Reference Example 37 using 4-[(4-methoxy-
phenyl)methyl]-3-(2,3,4,6-tetra-0-acetyl-f3-D-gluco-
pyranosyloxy)-5-trifluoromethyl-1H-pyrazole instead of
20 4-[(4-isopropoxyphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-
acetyl-f-D-glucopyranosyloxy)-1H-pyrazole.
'H-NMR (CD30D) & ppm:
3.25-3.45 (4H, m), 3.67 (1H, 4, J=5.4, 12.1Hz), 3.73 (3H, s),
3.75-3.90(3H,m), 4.90-5.00(1H, m), 6.70-6.85(2H, m), 7.05-7.15

25 (2H, m)

Reference Example 51



5 was perfornmed with 26 Ginjection needle and 1 nL syringe. The sanpl ing
times f or collection of blood were 2, 5, 10, 20, 30, 60 and 120
m nutes after the intravenous injection to the tail. The bl ood was
centrifuged and the plasma was used adt he sanpl e for neasurenment of the
drug concentration in plasma. 10 2) Preparation of the sanples for
nmeasurenment of the drug concentration after oral adm nistration As
experinmental aninmal, overnight fasted SD rats (CLEA JAPAN, INC. , male, 5
weeks of age, 140-170g) were used. A test 15 conpound was suspended or
di ssol ved3 1 {3 R 55 D6 il xan @3 boxy ret hiyl £ete th asrpheaivit)imert hatl li-e
concentration of 1 ng/nL of active form Wen honbgenous suspensi on was not
obt ai ned Meth¥ s1ZRKF2F9H the test compound was di ssolved in ethanol at
the concentration of 100 ng/nL of active formand then 20 suspension was
obt ai ned by addit®) tHike SOAMRIGH W& SOPTEPARES S P udesbRilar manner to
0. 5% odi uncar boxymet hyl cel | ul osesol ution. After the body weights of rats
wer e measthr@l deferibedi P RRERTIRER) B £ mbbutfd e Sl (edhnedthord -was
oraII\é adm nistered at the dose of 10 nmL/kg (10 ng/ kg as active fornm. The
oral 25 aelemikinethvhl wasnelerybrire® w th gast e Gase Hydr- & and 2.5 nL
syringe. The sanpling tinmes for collection of blood were 15, 30, 60, 120
and 240 nFHIRRYZFRTYIPREY brHf - BRI L% riltFhed of 3 e 4RAREPPREY -
centrifuged and the plasma was used as the sanple for neasurenent of the
drug condehfi¥at i petint br 2pet e - Mebdsut bt & anUrg &vde®Pat i on 5 Met hod
A To O . ;HgL of thgﬁggasnﬁ tained in 1 ) and 2 ) described above, an
adequat e LhoTTRY B Y %ﬁ% ate Tttt - standard material was added
accordi ngu u t\had _and then deproteinization was perforned by adding
of 1 m ofﬁ'Maﬁ%%%l)o%Aﬁpg‘r‘ centrifugation, the nmethanol phase was
evapgpat ness ynder a &t m I el ' resi i ssol ved
T e T o e S IS i M R S L L
injected int oy HY-G . Jde df Ueh)CORCRBLEAL KO 1HN Bl asgTey 95, dB2asuyf edh)by HPLC
met hod under the condition as follows. To 0.1 15 il of the bl'ank pl'asma an
adequat e 1 nd=rnals standand and various concentrations of correspondi ng
active formof the conpound were adequately added accordi ng to usual
met hod, simlar operating described above was done and then the standard
curve was prepared. 20 Columm: Develosil ODS-UG5 (4.6 x 250 mm

Reference Example 52

16 4-Benzyl-3-(pf-D-glucopyranosyloxy)-5-methyl-1H-pyrazole
The title compound was prepared in a similar manner to
that described in Reference Example 37 using 4-benzyl-5-methyl-
’ 3-(2,3,4,6-tetra-0-acetyl-f-D-glucopyranosyloxy)-1H-
pyrazole instead of 4-[(4-isopropoxyphenyl)methyl]-5-methyl-
20 3-(2,3,4,6-tetra-0-acetyl-f-D-glucopyranosyloxy)-1H-
pyrazole.
'H-NMR (CD30D) & ppm:
2.05 (3H, s), 3.25-3.45 (4H, m), 3.60-3.90 (4H, m), 5.00-5.10
(1H, m), 7.05-7.25 (5H, m)
25

Reference Example 53

3-(f-D-Glucopyranosyloxy)-4-[ (4-methoxyphenyl)methyl]-1,5~



Mobi | e phase: acetonitrile / 10 mM phosphate buffer (pH 3.0) - 22: 78 (v/v)
Col umm tenperature: 50 C Flow rate: 1.0 nL/m nute 25 Wavel ength for
measurenent: UV 232 nm Method B zz4 To 50 ~L of the plasnma obtained ire
1) and 2) described above, an adequat eShnount of an adequat e i nternal
standard material was added according to usual nethod and 100 ~1 of
distilled water was added, and then extraction was perfornmed 5 by addi ng of
1 nL of diethyl ether . After centrifugation , the diethyl ether phase was
evaporated to dryness under a stream of nitrogen. The residue was dissolved
in 200 ~, Bigethyd pyssizodephase and 10 ~. L al i quot of the solution was in
jected into LGMS/ M5 . The drug concentration_in plasnma_was neasured by
LC- M5/ M5 net hod The GAdée FABPeBRE| YaorPeaPand dis 2 Fdmidar| mgnneket®l ank
pl asma an adequate internal standard and various concentrations of
corr espondiPig A&ScFePESr APoRed6meaGRdENereladéduaséry Adbéed-BeEde¥yng to
usual nethod, simlar operating descri bed above was done and then the
st andard ®Repy Maethyddarted-smethgddmi2. 8ydwbt EgtTg-Q@2ageky2eB ) Mobil e
phase: _ acetonitrile / Q.1 ~ acetic acid solution = 65; 35 (v/v) 20 Col um
t enper@it uSICAPYEABOSY LLFYPYHaZohe APALEEIVRENS [ bAT 28PPBRAR¥NOd: ESI
(Turbo lon Spray) , positive ion detection 25 node |Ion spray voltage: 5000
V phenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0O-acetyl-[5-D-

glucopyranosyloxy)-1H-pyrazole,

1H—NMR (CD30D) & ppm:

2.06 (3H, s), 3.25-3.45 (4H, m), 3.55-3.70 (6H, m), 3.73 (3H,

10 s), 3.75-3.90 (1H, m), 5.00-5.10 (1H, m), 6.70-6.80 (2H, m),

7.05-7.15 (2H, m)

Reference Example 54
3-(pf-D-Glucopyranosyloxy)-1l-methyl~4-[(4-methylthiophenyl)-
15 methyl]-5-trifluoromethylpyrazole
The title compound was prepared in a similar manner to
that described in Reference Example 37 using l-methyl-4-[(4-
! methylthiophenyl)methyl]-3-(2,3,4,6-tetra-0-acetyl-f-D-
glucopyrznosyloxy)-5-trifluoromethylpyrazole instead of
20 4-[(4-isopropoxyphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-
acetyl-f-D-glucopyranosyloxy)-1H-pyrazole.
'H-NMR (CD30D) & ppm:
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)
25

Reference Example 55

1-Ethyl-3-(f-D-glucopyranosyloxy)-4-[(4-methylthiophenyl) -



Heater gas tenperature: 450 C 115 Collision energy: 17.5 V Miultiplier

vol tage: 2300 V Flow rate of turbo ion spray gas: 7000 nL/m n Nebulizer
gas: 11 BIT 5 Curtain gas: 11 BIT Coll%zion gas: 4 BIT Each area under the
pl asma concentration-tinme curve by intravenous injection to the tail vein
and oral admnistration 10 of test conpound was estimated with WnNonlin
St andard made by Pharsi ght Corporation fromthe plasna concentrations at
each tinme obtained fromnmethod A and B and then the bioavailability ( ~)

was cal cul at ed sed on_.the following fornula. The results are shown in the
fol | owi ng ’ﬁ%@?%{)}gi%rﬁ%é%?m%g?ﬂif °l% Area under the Plasm

Cbncentration-iﬁrn%iigve b cr%{ Adninistraéion/Area der the Pl asma
Concentration - “FITE %M?qﬁﬁqqﬂ: XG&nBhEPRAFRct] oh TNt HE PN et x 100
20 25 11 Tabl 4]. T dMvet hodBi ilahility(? I

TR ] S TS 1 DA% BB ol % LA & P daed 5 anpl e

37A0 Test Exanple 3 Assay for the facilitatory effect on urinary glucose
excretion ®® %ﬁﬁﬁﬁ?qﬁﬂgéﬁm%ﬁﬁ 13- (Gretfi Gt etger &y ass a8 -P-Japan

5 glucopyranosyloxy)-5-trifluoromethylpyrazole instead of
4-[(4-isopropoxyphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-
acetyl-f-D-glucopyranosyloxy)-1H-pyrazole.

TH-NMR (CD30D) & ppm:
1.38 (3H, t, J=7.1Hz), 2.42 (3H, s), 3.30-3.50 (4H, m), 3.60-3.75

10 (1H, m), 3.75-3.90 (3H, m), 4.14 (2H, g, J=7.1Hz), 5.25-5.35

(1H, m), 7.05-7.20 (4H, m)

Reference Example 56
3-(p-D-Glucopyranosyloxy)-4-[(4-methylthiophenyl)methyl]-1-
15 propyl-5-trifluoromethylpyrazole
The title compound was prepared in a similar manner to
that described in Reference Example 37 using 4-[ (4-methylthio-
| phenyl)methyl]-1-propyl-3-(2,3,4,6-tetra-O-acetyl-p-D-
glucopyranosyloxy)-5-trifluoromethylpyrazole instead of
20 4-[(4-isopropoxyphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-
acetyl-f3-D-glucopyranosyloxy)-1H-pyrazole.
’H-NMR (CD30D) & ppm:
0.90 (3H, t, J=7.4Hz), 1.75-1.90 (2H, m), 2.42 (3H, s), 3.30-3.50
(4H, m), 3.69 (1H, 44, J=4.9, 12.0Hz), 3.75-3.90 (3H, m),

25 4.00-4.10 (2H, m), 5.25-5.35 (1H, m), 7.05-7.20 (4H, m)

Reference Example 57



SLC. Inc., male, 7 weeks of age, 202-221g) were used. A Test conpound was
suspended in 0.5 % sodi um car boxynet hyl cel | ul ose sol ution at the
concentration of 2 ng/nL. Wen honogenggs suspensi on was not obtained in
this condition , the test conpound 10 s dissolved in ethanol at the
concentration of 200 ng/nL of active formand then 2 ng/nL suspensi on was
obt ai ned by adding this solution to 99 tines volunes of 0.5 % sodi um

car boxynet hyl cel | ul osesol ution. A partof thissuspension was diluted with
0.5 % sodi_um car boxynet hyl cel | ul ose sol ution and 15 then 0.6 and 0.2 ng/nL
suspensi ofs (RePe CIUESRNERN OIS -BISd Vet gh 4 -BEtRYLEDGBY & ) reasur ed,
the test suspensi was orally adm nistered at the dose of 5 nL/kg (1, 3
and 10 ngﬂfﬁ§53363 E@MHQﬂéE%BtonlyO.S %sodi um

b t hyl cel | | uti | | dm._ni th f 5
R e PR A 8
sol ution was | 17 orally adm nistered at .the dose_of 5 nL/k g 2 g/ kg ) .
The or al QHﬁQﬁﬁﬁﬂrérPdﬁ%ﬁ%?ﬁ&ﬁqqﬂﬁﬁ%9ﬁm%1”@83???81FJHEEPaﬁpga Agft22 5 ni
[ . The ., d t o . 3. | | ecti f i
por o fred T rREaBON T cha T BF SPREC B b EE e RASe T EEPRET A RASH #ri shed.
Th i ti.ne f | 1.ect.i f [ 24..h f th
adm i St vt RS o1 G0 o r R MEe A ened T RE By FREYS! ume

was recor c‘l{e_%n%nqnt#% Ay i Orkarly‘g) -ﬁﬁcﬁf'dr%q ne: Ef%;-l g%lrogg 8¥§I§§§§§§Hg]?g_ The gl ucose

concentrati on was asured with a“kit for 'l d ucose

B- Test V\Aﬁmg t(htﬁ)?lﬁq SEWeechgle—rglf:—%lyxl%-is—tBBio %) Ia%‘gel)i . ﬁrﬁlént:oﬂhf)ﬂﬁ b nary

gl ucose excretion in 24 hours "per 200 of b wei ght was calculated from
urine vol g Pk'ébaﬁé?ﬂ 1l UCHSR1 COPGRAINEAL LN ARdaBedY 1 WBhAH reFRBehBEUI t'S

are shown in the followng Table 5. 15 [Table 5] Test conpound Dose
( Mo/ kgd Amesgaimpafe W7 Rarin 3 SuGRseyExar-gt(i0me thy 1phenyl )methyl ] - 3-
(2,3,4,6-tetra-O-acetyl-pf-D-glucopyranosyloxy)-1H-pyrazole
instead of 4-[(4-isopropoxyphenyl)methyl]-5-methyl-3-
(2,3,4,6-tetra-0-acetyl-f-D-glucopyranosyloxy)-1H-pyrazole.
1H_NMR (CD30D) 6 ppm:
15 2.04 (3H, s), 2.26 (3H, s), 3.25-3.45 (4H, m), 3.55-3.90 (4H,

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

| Reference Example 58

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

20 methyl-1H-pyrazole

4-[(4-Bthylphenyl)}methyl]-5-methyl-3-(2,3,4,6-tetra-

O-acetyl-f-D-glucopyranosyloxy)-1H-pyrazole was prepared in a
similar manner to that described in Reference Example 17 using
4-[(4-ethylphenyl)methyl]-1,2-dihydro-5-methyl-3H-pyrazol-

25 3-one instead of 1,2-dihydro-4-[(4-isopropoxyphenyl)-~
methyl]l-5-methyl-3H-pyrazol-3-one. Then, the title compound

was prepared in a similar manner to that described in Reference



(rmg/ 24hour s~200g body wei ght) 11. 6Exanpl e 1328. 310127. 511. 7Exanpl e

15336. 810167. 3 Tset Exanple 4 Acute toxicity test 118 After 4 week ol d
male CR mce (Japan SLC. Inc. , 20 - g, 5 animals in each group ) were
fasted for 4 hours , the suspension (2 ng/ mL.) prepared by adding of 0.5 s
sodi um car boxynet hyl cellul ose solution to the test conpound was orally
adm nistered 5 at the dose of 10 niL/kg ( 2000 ng/kg ) . Cbservation was
performed until 24 hours after the administration. The results are shown in

the follown able 6. [Table 6] Tes 0 ndDeat hnynmber | e 480/ 5 10
| ndust ri aF*AFRec i grﬁé%m@&%ﬁaﬁsggﬁﬁwgﬁwﬁaFémetE??r-“?-
derivativesrepresented by the above general fornula (I% of the present
i nvent i on (3r 3pHadrdEddd Cnace twdcBpPaBll BCORVESNPRELEBY ) hal ePERA# A2 oved
oral absorption.. | ddition, they show an excel l.ent hypoglycem c 15 effect
by excr ot ARG tERde el dlddbe SR TRID P ) Tt Bua -5 BYERTE bg-t he
reabsor pti on _of glucose at the kidney because they_aye converted into
gIucopyraﬁ&sﬁh6x%ﬁfﬁ£ﬁﬁ?9?ﬁﬁqtyéfiV8§9?85PB§€ﬁP88Y59XYhélﬁbﬁwéaﬁ%H%ra
fornulf (1l bw% ?s t heir active fornms in vivo and exhibit a potent

Vi

i nhi bitoryta FP3PR)h9nBHm2O SG.T2. Therefore, the present invention can

provi de agents f he pr.event, o r at nent ,of ,a,dj,sease._asspgciated with
hyperglycgﬁgés g%naéﬂié%gﬁéggﬂra%é?ﬁcEégnpgséa F%%sfggesﬂtyJ'§'8ﬁz?'
3.25-3.45 (4H, m), 3.55-3.90 (4H, m), 5.00-5.10 (1H, m),

6.95-7.20 (4H, m)

10 Reference Example 59
3-(Bf-D-Glucopyranosyloxy)-4-[ (4-methylphenyl)methyl]-5-
trifluoromethyl-1lH-pyrazole
4-[(4-Methylphenyl)methyl}-3-(2,3,4,6-tetra-0O-acetyl-
f-D-glucopyranosyloxy)-5-trifluoromethyl-1H-pyrazole was
15 prepared in a similar manner to that described in Reference
Example 28 using 1,2-dihydro-4-[(4-methylphenyl)methyl]-5-
trifluoromethyl-3H-pyrazol-3-one instead of 1,2-dihydro-4-
! [ (4-methylthiophenyl)methyl]-5-trifluoromethyl-3H-pyrazol-3
-one. Then, the title compound was prepared in a similar manner
20 to that described in Reference Example 37 using 4-[(4-methyl-
phenyl)methyl]-3-(2,3,4,6-tetra-0O-acetyl-f-D-gluco-
pyranosyloxy)-5-trifluoromethyl-1H-pyrazole instead of
4-[(4-isopropoxyphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-
acetyl-f3-D-glucopyranosyloxy)-1H-pyrazole.
25 'H-NMR (CD30D) & ppm:
2.25 (3H, s), 3.20-3.45 (4H, m), 3.55-3.70 (1H, m), 3.70-3.90

(3H, m), 4.80-4.95 (1H, m), 6.90-7.15 (4H, m)



or the like, which are also suitable as oral fornulations. 25 [ SEQUENCE

LI STI NG FREE TEXT] 119 Sequence Nunber 1: Synthetic DNA prinmer Sequence
Nunber 2: Synthetic DNA prinmer Sequence Nunber 3: Synthetic DNA primer
Sequence Number 4: Synthetic DNA priner845 Sequence Nunmber 5: Peptide fused
to the carboxyl term nal al anine residue of human SG.T2 120 CLAIMS 1. A
gl ucopyr anosyl oxypyrazol e derivative represented by the general formula: R2
~~T O~ MNMNRJ5 wherein Rrepresents a hydrogen atom a | ower al kyl group
or a group formng a prodrug; one of Qand T represents a group represented
by the general fornmula: PO O O HO ~~~ ~~~ "OH OH 10 ( wherein P represents a
hydr ogen atomor a group formng a prodrug ) , while the other represents a
| oner al kyRefeoepcer Example (60l ower al kyl) group; R2 represents a hydrogen
atom a |lower alkyl group, a | ower al koxy group , a |lower alkylthio group ,
a hal o ( |owkt4akEkiylphgngilipmethal habefnD agbugomydane gl dse) {fr-ovi so that P
does not 15 represent a hydrogen atom when R represents a hydrogen atom or
a | ower alkyifgnoupmethyd-pHapyageatecally acceptable salt thereof . 2. A
gIucopyranosyloxypyrazole derivative as clainmed in

-] (4-Ethylphenyl)methyl]-3-(2,3,4,6-tetra-0O-acetyl-
f-D-glucopyranosyloxy)-5-trifluoromethyl-1H-pyrazole was
prepared in a similar manner to that described in Reference
Example 28 using 4-[(4-ethylphenyl)methyl]-1,2-dihydro-
5-trifluoromethyl-3H-pyrazol-3-one instead of 1,2-dihydro-4-

10 [{4-methylthiophenyl)methyl]-5-trifluoromethyl-3H-pyrazol-3
-one. Then, the title compound was prepared in a similar manner
to that described in Reference Example 37 using 4-[(4-ethyl-
phenyl)methyl]-3-(2,3,4,6-tetra-0-acetyl-f-D-gluco-
pyranosyloxy)-5-trifluoromethyl-1H-pyrazole instead of

15 4-[(4-isopropoxyphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-
acetyl-f-D-glucopyranosyloxy)-1H-pyrazole.
1H-NMR (CD30D) & ppm:

‘ 1.18 (3H, t, J=7.6Hz), 2.50-2.60 (2H, m), 3.15-3.40 (4H, m),
3.55-3.65 (1H, m), 3.70-3.90 (3H, m), 4.80-4.95 (1H, m),

20 6.95-7.15 (4H, m)

Reference Example 61
3-(f-D-Glucopyranosyloxy)-4-[(4-isopropylphenyl)methyl]-5-
trifluoromethyl-1H-pyrazole

25 4-[(4-Isopropylphenyl)methyl]-3-(2,3,4,6-tetra-0-
acetyl-pB-D-glucopyranosyloxy)-5-trifluoromethyl-1H-pyrazole

was prepared in a similar manner to that described in Reference



20 claim 1l wherein T represents a group represented by the general formla:
171 PO O 0 HO~~~~ ~~~ "OH OH (wherein P represents a hydrogen atomor a
group formng a prodrug ) ; and Q represents a | ower al kyl group or a hal of
| ower al kyl) group, or a pharnmaceuticdldy acceptable salt thereof. 5 3. A
gl ucopyr anosyl oxypyrazol e derivative as clainmed in claim1l1, represented by
the general formula: Tt ' QL ~ \N i~ R wherein Rl represents a hydrogen
atom a lower alkyl group, a 10 |lower acyl group, a |ower al koxycarbonyl
group, a |lower acyl oxynmethyl group or a | ower al koxycarbonyl oxynet hyl
group; oréxahpla 3aAduFingepr @sébhydrogholipsdrbporseri Behéryyt he gener al
formula: PFO O 0 HO~~~~ ~~~ "OH OH 15 (wherein P1 represents a hydrogen
atom a |mekhyadyb-groGpponoheieylaBRoryraabbt3tenedifstert atyl) group, a
| ower al koxycar bonyl -substituted (|l ower acyl) group, a | ower al koxycarbonyl
group or h.ZOGéhYérRoﬂy{ééb@@thulébiPPbmk’lHhﬁb‘whgﬂ)omiﬁllg@mrp) , While
the other represents a | ower alkyl @2 group or a hal o(l ower al kyl)
group; RZethyéssHtpynargdrdgeneat dPhem theditapkpmpguodiyas Rrerawsd al koxy
group , a lower alkylthio

5 in a similar manner to that described in Reference Example 37

using 4-[(4-isopropylphenyl)methyll-3-(2,3,4,6-tetra-0-

acetyl-f-D-glucopyranosyloxy)-5-trifluoromethyl-1H-pyrazole

instead of 4-[(4-isopropoxyphenyl)methyl]-5-methyl-3-

(2,3,4,6-tetra-0-acetyl-f3-D-glucopyranosyloxy)-1H-pyrazole.
10 'H-NMR (CD30D) & ppm:

1.20 (6H, 4, J=6.9Hz), 2.75-2.85 (1H, m), 3.15-3.40 (4H, m),

3.55-3.65 (1H, m), 3.70-3.90 (3H, m), 4.80-4.95 (1lH, m),

7.00-7.15 (4H, m)

15 Reference Example 62
4-[(4-Chlorophenyl)methyl]-3-(f-D-glucopyranosyloxy)-5-
trifluoromethyl-1H-pyrazole

‘ 4-[(4-Chlorophenyl)methyl]-3-(2,3,4,6-tetra-0-acetyl-
f-D-glucopyranosyloxy)-5-trifluoromethyl-1H-pyrazole was

20 prepared in a similar manner to that described in Reference
Example 28 using 4-[(4-chlorophenyl)methyl]-1,2-dihydro-5-
trifluoromethyl-3H-pyrazol-3-one instead of 1,2-dihydro-4-
[(4-methylthiophenyl)methyl]-5-trifluoromethyl-3H-pyrazol-3
-one. Then, the title compound was prepared in a similar manner

25 to that described in Reference Example 37 using 4-{(4-chloro-
phenyl)methyl]-3-(2,3,4,6-tetra-0-acetyl-f-D-gluco-

pyranosyloxy)-5-trifluoromethyl-1H-pyrazole instead of



group, a hal o(lower alkyl) group or a halogen atom and with the proviso
that P does not represent a hydrogen atomwhen R1L 5 represents a hydrogen
atomor a |lower alkyl group) or a pharnmaceutically acceptable salt thereof.
4. A gl ucopyranosyl oxypyrazol e derivatdbve as clained in claim3 wherein T1
represents a group represented by the general 10 formula: P10 O O HO-~~~
~~~"OH OH (wherein Pl represents a hydrogen atom a |ower acyl group, a

| ower al koxy-substituted (I ower acyl) group, a |ower

al koxycar bonyl - substituted (Il ower acyli group, a lower 15 al koxycar bonyl
group or a-[6tetsapkomyxgphsetylimethyl pnermetikvlytarbohvt - §- 9 ; and
QL represents a | ower alkyl group or a halo ( lower alkyl ) group , or a
phar naceusteglylypaneceptabppraad syl by boll-pyra&zol® gl ucopyr anosyl oxypyrazol e
derivativ? as claimed in claim3, represented by the general formula; R21 /
\ -~2 G?274-MMRN(®2JoD) 1®@3psrerein RL1 represents a hydrogen atom or a

| oner al kyl group; one of @2 and T2 represents a group rePresented by the
general far@oka. 4D P2B,0md, H®: 55~3~70' OHOHM) . 3.75-3.90 (3H, m),

5 4.80-4.95 (1H,m), 7.10-7.25 (4H, m)

Reference Example 63
3—(B—D—Glucopyranosyloxy)—4-[(4—isopropoxyphenyl)methyl]-5—
methyl-1l-propylpyrazole

10 To a suspension of 3-(B-D-glucopyranosyloxy)-4-[(4-
isopropoxyphenyl)methyl]-5—methyl-lH-pyrazole (50mg) and
cesium carbonate (0.20g) in N,N-dimethylformamide (1mL) was
addedl—iodopropane(0.036mL)at50°C,andthemixturewasstirred
overnight. Water was added to the reaction mixture, and the

15 resulting mixture was purified by solid phase extraction on ODS
(washing solvent: distilled water, eluent: methanol). The
resulting semi-purified material was purified by column

! chromatographyonsilicagel(eluent:dichloromethane/methanol

= 8/1) to give 3—(B—D-glucopyranosyloxy)-4—[(4-isopropoxy—

20 phenyl)methyl]—5-methyl—1—propylpyrazole (28mg) .
1H—NMR (CD30D) & ppm:
0.87 (3H, t, J=7.4Hz), 1.26 (6H, d, J=6.0Hz), 1.65-1.80 (2H,
m),2.07(3H,s),3.25-3.45(4H,m),3.55—3.75(3H,m),3.75-3.95
(3H, m), 4.40-4.60 (1H, m), 5.00-5.10 (1H, m), 6.70-6.80 (2H,

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

Reference Example 64



5 (wherein P2 represents a | ower acyl group) a | ower al koxy substituted
(l ower acyl) group) a | ower al koxycarbonyl substituted (|l ower acyl) group)
a | ower al koxycarbonyl group or a | ower al koxy-substituted (| ower
al koxycarbonyl) group), while the othe87 represents a | ower al kyl group; and
R21 represents 10 a | ower al kyl group , a | ower al koxy group or a | ower
al kylthio group) or a pharmaceutically acceptable salt thereof. 6. A
gl ucopyr anosyl oxypyrazol e derivative as clainmed in claim5 wherein T2
represents a group represented by the general 15 forrmula: P20 O O HO " ~~
~~'""' OH OHl¢®hayai-B-PB -Deplaseplysaacksghexypeyt [ §lotipopacpplphemy KXy
substituted (lower acyl) group, a | ower al koxycarbonyl substituted (| ower
aryl) growmpthalllehkemeihidpycarzodeyl group 20 or a | ower al koxy-substituted
(1 ower al koxycarbonyl) group); and @ represents a | ower al kyl group, or a
phar maceut i cal | fhactépiebrempabindt es epffeparel@4iry . a Aimilar manner to
gl ucopyr anosyl oxypyrazol e derivative as clained in claimb5, represented by
t he gener &hatcierdtnibeR Ln/Refgrenge Exanplie$ e iaigni wice haneeteatea @
hydrogen atom or a | ower al kyl group; one of (B and T3 represents a group
represent ed Byiokergeaseal fornula P30 O 0 HO-~~~ ~~~ ' OH

TH-NMR {CD30D) 6 ppm:

1.26 (6H, 4, J=6.0Hz), 1.29 (3H, t, J=7.2Hz), 2.08 (3H, s),

3.25-3.45 (4H, m), 3.55-3.75 (3H, m), 3.75-3.90 (1H, m), 3.96

(2H, g, J=7.2Hz), 4.40-4.60(1H, m), 5.00-5.10 (1H, m), 6.70-6.80

10 (24, m), 7.00-7.10 (2H, m)

Reference Example 65
1-Ethyl-3-(f-D-glucopyranosyloxy)-4-[ (4-methoxyphenyl)-
methyl]-5-methylpyrazole

15 The title compound was prepared in a similar manner to
that described in Reference Example 63 using 3-(f-D-gluco-
pyranosyloxy)-4-[(4-methoxyphenyl)methyl]-5-methyl-1H-

l pyrazole instead of 3-(f-D-glucopyranosyloxy)-4-[(4-iso-

rpropoxyphenyl)methyl]l-5-methyl-1H-pyrazole and using

20 iodoethane instead of l-iodpropane.
1H-NMR (CD30D) 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 (2B, m), 7.05-7.15 (2H, m)

25

Reference Example 66

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



OH (wherein P3 represents a | ower acyl group or a | ower 10 al koxycar bonyl
group) , while the other represents a | ower al kyl group; and R21 represents
a lower al kyl group, a | ower al koxy group or a | ower al kylthio group, or a
pharmaceutically acceptable salt there88. 15 8. A gl ucopyranosyl oxypyrazol e
derivative as clained in claim?7 wherein T3 represents a group represented
by the general formula: P30 O 0 HO~~~~ ~~~ "OH OH (wherein P3 represents a
| ower acyl group or a | ower 125 al koxycarbonyl group); and B represents
a lower al kyl group, or a pharnmaceutically acceptable salt thereof. 9. A
gl ucopyr ameshlydx\pyprapylpydergdolat i ve as clainmed in 5 claimb5) represented
by the general formula: RR2 / \ Ta - Qa ~ \N N Ry2 10 wherein Rl12
represents a hy@hegéntdeoronpoansdt wasgbtephroedeth ar dimdri@hredaahkyl tgr oup
having 1 to 3 carbon atons ; one of 4 and T4 represents a group
r epr esent etlaly delserg®rey dln RerfatencePZathpDeH®3~us ing~3KB b+ gnhesei n P2
represents a |l ower acyl group, a | ower al koxy substituted (I ower acyl)
group, a pywenoslykoxydardrdry- reuiistivplieay 1()newdy 1ldep-neghgliplHa | ower
al koxycar bonyl group
9 pyrazole instead of 3-(f-D-glucopyranosyloxy)-4-[(4-iso-

propoxyphenyl)methyl]-5-methyl-1H-pyrazole.

lH-NMR (CD30D) O ppm:

0.87 (3H, t, J=7.5Hz), 1.65-1.80 (2H, m), 2.07 (3H, s), 3.35-3.45

(4H, m), 3.60-3.75 (3H, m), 3.73 (3H, s), 3.75-3.85 (1H, m),

10 3.85-3.95 (2H, m), 5.00-5.10 (1H, m), 6.70-6.85 (2H, m),

7.00~7.15 (2H, m)

Reference Example 67
1-Ethyl-4-[(4-ethoxyphenyl)methyl]-3-(ff-D-glucopyranosyl-
15 oxy)-5-methylpyrazole
The title compound was prepared in a similar manner to
that described in Reference Example 63 using 4-{(4-ethoxy-
) phenyl)methyl]-3~(f-D-glucopyranosyloxy)-5-methyl-1H-
pyrazole instead of 3-(f-D-glucopyranosyloxy)-4-[(4-iso-
20 propoxyphenyl)methyl])-5-methyl-1H-pyrazole and using
iodoethane instead of l-iodopropane.
TH_NMR (CD30D) 6 ppm:
1.28 (3H, t, J=7.4Hz), 1.34 (3H, t, J=7.2Bz), 2.07 (3H, s),
3.25-3.45 (4H, m), 3.55-3.75 (3H, m), 3.75-3.85 (1H, m),
25 3.90-4.00 (4H, m), 5.00-5.10 (1H, m), 6.70-6.85 (2H, m),

7.00-7.15 (2H, m)



or a | ower al koxy-substituted (|l ower al koxycarbonyl) group), 15 while the
ot her represents a straight-chained or branched al kyl group having 1 to 3
carbon atons; and R22 represents a straight-chained or branched al kyl group
having 1 to 4 carbon atons, a straight88hai ned or branched al koxy group
having 1 to 3 carbon atons or a straight-chained or branched al kylthio
group 20 having 1 to 3 carbon atons, or a pharnaceutically acceptable salt
t her eof . 126 10. A gl ucopyranosyl oxypyrazol e derivative as clainmed in
claim9 wherein T4 represents a group represented by the general formula:
P20 O 0 H@efererce @xddtd¥Xe (therein P2 represents a | ower acyl group, a

| ower al koxy substituted (I ower acyl) group, a | ower al koxycarbonyl

substi t ut ed [((l40vEthBeydHerty OLEs t1ay 1 Joves ( falDcaxyripyaylo sgloty )os-a | ower
al koxy-substituted (|l ower al koxycarbonyl) group); and Q4 represents a

st rai ght - ategihhydd- lorprrayighece zd eyl group 10 having 1 to 3 carbon atons, or
a pharmaceutically acceptable salt thereof . 11. A

gl ucopyr anosyl oxiy rtdzdlee cebepiovatdi wesaprepairrgdinna cdiinhed; maaymeasdént ed by
the general fornmula: R22 / ~ -~s gqs ~ \N N R12 15 wherein R12 represents a
hydr ogén dtherh glescisithread gt -Refaa meedeo rExamgrieh e alskiylg gr-dup -leahiory-1 to 3
carbon atonms ; one of B and T$ represents a group represented by the
gener al f qrhramlyal ) 30 D- HAf~P~ gluedPlyranosyloxy)-5-methyl-1H-

pyrazole instead of 3-(f-D-glucopyranosyloxy)-4-[(4-iso-

propoxyphenyl)methyl]-5-methyl-1H-pyrazole.

13-NMR (CD30D) & ppm:

10 0.87 (3H, t, J=7.6Hz), 1.34 (3H, t, J=7.1Hz), 1.65-1.80 (2H,
m), 2.07 (3H, s), 3.25-3.45 (4H, m), 3.55-3.75 (3H, m), 3.81
(1H, 44, J=2.1, 12.1Hz), 3.85-4.05 (4H, m), 5.00-5.10 (1H, m),

6.70-6.85 (2H, m), 7.00-7.15 (2H, m)

15 Reference Example 69
1-Ethyl-4-[(4-ethylphenyl)methyl]-3-(pf-D-glucopyranosyl-
oxy)-5-methylpyrazole

The title compound was prepared in a similar manner to
that described in Reference Example 63 using 4-[(4-ethyl-

20 phenyl)methyl]-3-(f-D-glucopyranosyloxy)-5-methyl-1H-
pyrazole instead of 3-(f-D-glucopyranosyloxy)-4-[(4-iso-
propoxyphenyl)methyl]-5-methyl-1H-pyrazole and using
iodoethane instead of l-iodopropane.
1y-NMR (CD30D) & ppm:

25 1.17 (3H, t, J=7.6Hz), 1.28 (3H, t, J=7.2Hz), 2.06 (3H, s), 2.56
(2H, g, J=7.6Hz), 3.25-3.45(4H, m), 3.55-3.75(3H,m), 3.75-3.85

(1H, m), 3.90-4.00 (2H, m), 5.00-5.10 (1H, m), 7.00-7.15(4H,



OH 127 (wherein P3 represents a |l ower acyl group or a | ower

al koxycar bonyl group), while the other represents a straight-chained or
branched al kyl group having 1 to 3 carbon atons ; and R22 represents a
strai ght-chai ned or branched al kyl 5 g?®up having 1 to 4 carbon atons ) a
strai ght-chai ned or branched al koxy group having 1 to 3 carbon atons or a
strai ght-chai ned or branched al kylthio group having 1 to 3 carbon atons) or
a pharmaceutically acceptable salt thereof. 10 12. A

gl ucopyr anosyl oxypyrazol e derivative as clainmed in claim21l wherein T5
represent si)a group represented by the general formula: P30 O O HO ~~~
~~~"OH OH (wherein P3 represents a | ower acyl group or a |lower 15

al koxycar bonyl group); and brepresents a straight-chained or i branched

al kyl group having 1 to 3 carbon atons, or a pharmaceutically acceptable
sal t t her @sfferEqceAEglampdgy 7@nosyl oxypyrazol e derivative as clainmed in 20
claim12, which is selected fromthe group consisting of

4- [ (4-i soprddexEithedphemytlipelhylilsSpl fpPhgBut6pPx arosipXkgsrd bbnyl - (3- D- gl uc
opyr anosyl oxy) - 5- et hyl pyrazol e,

3- ( 6- 08 et RS YArBoPFIOPY3IPBTgRr@e8pyr anosyl oxy) - 4- [ (4-i sopr opoxyphenyl ) et hyl
] -1-isopropyl -5-met hyl pyrazol e, 128 . o

3- (6- O i sopr opoxZ€aitBEAPI CRNPLBIACHHT rRFRRIA IR £ PERLLEE5pPEPBRYpheny| ) met

hyl]-1-i | - 5- et hyl | e, _

3¥( %3- 0- : :g%[@?tg%ﬁférraw -igyrﬂ%gageﬁﬁr EXGUPLEX§3- usipa- f5bhropbRYpheny! ) met h
yl ]-1-isopropyl -5-nmet hyl pyrazole, 5

4-[ ( 4- et hyphsrarImeiRhA 13- 1B 85886 9PYZ2PESHL AY hoRymethyl-1H-

bonyl - ~- D- gl | - 5-met hyl | _
?E g?g eg 3 UCO%’lrs?t%%sél@%ﬁ%’)d@rggaé}éFgﬁgi?ég?%ﬁ%}’hy?bhéﬁyﬁﬂét hyl]-1-is
vl 2@%#2‘#93‘“&??%@@65-g-f:gtgﬁr;%ﬁ&ggegfgsﬁw.- b 10
u =1- I~ 7 1
g py ?% Mﬁ(y(cr?gtohil ?_g@%{ ylpy

4-[ (4-ethy enyl) 6- D-i sobut oxycar bonyl - ~- Dgl ucopyr anosyl oxy) - 1-
i sopropyl -go-g¥et(uy p¥ragehesnz), 1.17 (34, t, J=7.6Hz), 1.65-1.80 (2H,

4-1 (9- et hoxyphenyl ) net hyl ] - 1-1 sopr opyl - 3- (6- O net hoxycar bonyl - ~- D- gl ucopyr a
nosyl oxy) nb-,met hod peezal)e, 2156 (2H, q, J=7.6Hz), 3.25-3.45 (4H, m),

3- (6-0-et hoxycar bonyl - ~- D- gl ucopyr anosyl oxy) - 4-[ (4- et hoxy

phenyl ) netzhydd-3-9sqmpyd)-, 55neohpl. pyr 42al,ep), 7.00-7.15 (4H, m)

4-1 (9- et hoxyphenyl ) net hyl ] - 3- (6- O i sopr opoxycar bonyl - ~- Dgl ucopyr anosyl oxy) -
1-i sop¥opyl - 5- et hyl pyrazol e,

4-[ (4- et hoxyphenyl ) net hyl ] - 3- (6- O i sobut oxycar bonyl -~-D 20

gl ucopyr aefigrsade Exampdreogy - 5- net hyl pyr azol e,
1-isopropyl-3-(6-C>nethoxycarbony|-~-D-g|ucop¥ranosyloxy)4-[(4-nethoxypheny
| ) et hyl | -I5-Bwt it pylfePoigd ucopyranosyloxy) -4-[ (4-isopropoxyphenyl) -

3- (6- D et hoxycar bonyl - ~- | ucopyr anosyl oxy) - 1-i sopropyl - 4[ (4- met hoxyphenyl
) met hyl ] - 5'1%%1%1 'p'%fr"};‘r’ztd}yg,l’%f@m&e

3- (6-0-i sopropoxy.carhqnyl - ~- D- gl ycopyr.anosyl oxy,) - 1-i sopropyl - 4- ({ 4. nmet hoxyp
henyl ) met hyl ] - 5%6[ ﬁﬂ‘l%g}?r S9UPQ ng wgg preyp rea( :L)n a 51m9.larymaﬁng§r to

3-(6- %i S%ngxggggwd in %e%lelf(\é%b@yﬁﬁgﬂﬁ)ﬂeo}ég) ﬁ;'i-haol -bromobutane
instead of 1-iodpropane.
'H-NMR (CD30D) & ppm:
0.92 (3H, t, J=7.4Hz), 1.20-1.40 (8H, m), 1.60-1.75 (2H, m),
2.07 (3H, s), 3.25-3.45 (4H, m), 3.55-3.75 (3H, m), 3.81 (1H,
25 dd, J=2.1, 12.0Hz), 3.91 (24, t, J=7.2Hz), 4.45-4.55 (1H, m),

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



129 propyl - 4-[ (4- met hoxyphenyl ) met hyl ] - 5- met hyl pyr azol e)
1-i sopropyl - 3- (6-0-nmet hoxycar bonyl - ~- D- gl ucopyr anosyl oxy) 5- net hyl - 4-[ (4- net
hyl t hi ophenyl ) met hyl ] pyrazol e,
3- (6- 0- et hoxycar bonyl - ~- D- gl ucopyr anos$} oxy) - 1-i sopropyl -5 5
met hyl - 4-[ (4- met hyl t hi ophenyl ) met hyl | pyr azol e,
3-(6- O i sopropoxycar bonyl - ~- D- gl ucopyr anosyl oxy) - 1-i sopropyl -5-net hyl -4-[ (4
- met hyl t hi ophenyl ) net hyl ] pyrazol e and
3- (6- O i sobut oxycar bonyl - ~- D- gl ucopyr anosyl oxy) - 1-i sopr opyl - 5-met hyl - 4-[ (4-
met hyl t hi 8pliemghceeExampger 420l e. 10 14. A gl ucopyranosyl oxypyrazol e
derivative as clained in claim13, which is selected fromthe group
consi sti ng-¢P-D-Glucopyranosylioxy)-4-[(4-isopropoxyphenyl)methyl]-1-
4-1 (4-isopropoxyphenyl ) met hyl ] - 1-1 sopr opyl - 3- (6- 0- net hoxycar bonyl - ~- D- gl uco
pyr anosyl axpprspyst-ipymerhadipheazole
3-(6- O et hoxycar bonyl - ~- D- gl ucopyr anosyl oxy) - 4-[ (4-i sopr opoxyphenyl ) net hyl ]
-1-i sopropyl - 5- Fbehybipyeagonpound was prepared in a similar manner to
3- (G O i sopropoxycar bonyl - ~- D- gl ucopyr anosyl oxy) - 4-[ (4-i sopr opoxyphenyl ) met
hyl ] - 18 i s&pedp@lessrideldy ipy RefeirengedExample 63 using 2-bromopropane
3-(6- O i sobut oxycar bonyl - ~- D- gl ucopyr anosyl oxy)-4-[(4-iso 20
pr opoxyphépRgitesst 9 L-1odepperegye-5- met hyl pyrazol e. 15.
3- (6-0- Et hoxycar bonyl - ~- D- gl ucopyr anosyl oxy) - 9-[ (4i sopr opoxyphenyl ) net hyl ] -
1- i sopr opyH-BMRed §PBPP) ad dbRM: 25° 16. A phar naceuti cal conposition
conprisin %% @n active ingredient a gé copyr.angs IOXéEyrazole derivative

i t

as claine ¢8R M 11105 0612 )a bh%i??ﬂac isgalr‘])y' 2c %;S?’ %) sdrf£5thefRof.
13017 . armgceuyt i _cal itiqon as.claiped. in claim1l rein the
conpositi?%grsm 'héﬂé ’§G§$gqgﬁhi 'f0337§ ?gg?Agﬂhaﬁﬁgcht?Eggﬁ5gnposition
as claimeq i | gi.m or 17 rei,n_th o] Siti LS.an ent,for the
preve io%'&%'ﬁrgétéé%r g?'a4g?§éa§é5§s é%rgggd §i§ﬁ‘hyégré?§cgﬁia. 19 . A
phar maceuti ¢cal_.c hat i a l~ai i,g,claiml8 wherein 10 the disease
associateg'&?tﬁ'ggggﬁgﬁy@ ﬁiZ'Pg gg?gcégg’b?on1the group consi sting of

di abetes, diabetic conplications, obesity, hyperinsulinem a,glucose

met abol i sm di sorder, hyperli pi dem a, hyperchol esterol em a

hypertri gRpGRHe4E &xamplied 7€t abol i sm di sorder, atherosclerosis,
hypertensi on) congestive heart 15 failure, edema, hyperuricem a and gout.

20 . A pharTgae@Ethsalthdeppesyili)me tay1gl-ai, oedihfpdebabmnéhwhesgin ' the

di sease associated with hyperglycem a is diabetes. 20 21 . Apharnmaceuti cal
conpodbti eyreszodl-@i-mmet in claim 19 wherein the disease associated with
hypergl ycem a is diabetic conplications. 22 . Apharmaceutical conposition
as clained in clfo @ 59lwhérri pf2% -ehbydibéabenzytoriackdl w 8 h3gypardl yceni a

is obesity. 23. A pharmaceutical conposition as clainmed in claim16-22
triethylamine (6.9mL) in tetrahydrofuran (200mL) was added

J methanesulfonyl chloride (3.8mL) at 0°C, and the mixture was
stirredfor l1hour. Insclublematerial wasremovedbyfiltratlion.
20 The obtained solution of 4-ethylthiobenzyl methanesulfonate in
tetrahydrofuranwas added to a suspension of sodiumhydride (60%,
2.2g) and methyl acetoacetate (5.3mL) in 1,2-dimethoxyethane
(200mL), and the mixture was stirred at 80°C overnight. A
saturated agqueous sodium hydrogen carbonate solution was added
25 to thereactionmixture, and the resultingmixture was extracted
with diethyl ether. The organic layer was washed with brine,

dried over anhydrous magnesium sulfate, and the solvent was



| 31 wherein the conposition is an oral fornulation. 24. A nethod for the
prevention or treatnent of a di sease associated with hyperglycem a, which
conprises adm nistering 5 an effective anount of a

gl ucopyr anosyl oxypyrazol e derivative @ clained in claim11-15 or a
pharmaceutically acceptable salt thereof . 25. A use of a

gl ucopyr anosyl oxypyrazol e derivative asclainmed 10 in claim1l-15 or a
pharmaceutically acceptable salt thereof for the manufacture of a
pharmaceuti cal composition for the prevention or treatnment of a disease
associ at egembiybdhypes gl et ed phesdtreA pharaacsaiit o oForhenpéstduevhi ch
conprises (A) a glucopyranosyl oxypyrazole derivative clainmed in claim1-15
or a phar mcslieral [ y5eat¢piabhadsaltydderiee monokydBatat( 7l.east) , el nenber
selected fromthe group consisting of an insulin sensitivity enhancer) a
gl ucose abaemitxdtaird wak itide PaB@ 0Bt FeaN] tRudN | NEYIHdaTaaoet hDture
enhancer, an insulin preparation) a glucagon receptor antagonist, an insulin
receptor kKhBamolsldtobWdénadatitrpeforddairanadasroht. i MHdHE Ol ting

di peptidyl peptidase IV inhibitor, a protein tyrosine phosphatase-1B

i nhi bi& or pracgpytages wehasphdigbaséd bynhi bt tat joa agldwaske d wAThpradsphat ase
inhibitor, a fructose-bi sphosphatase inhibitor, a pyruvate dehydrogenase

i nhi bi t or and Hesgeate tog@inooreddéneshzlinhophény) )methyl bt hs2+dlhydrad ycogen
synt hase ki nase-3 132 inhibitor, glucagon-Ilike peptide-1, a glucagon-I|ike
pepti de- Z5amekbyle3Happracagold-bnke(pepgi de- 1 agonist, anylin, an anylin
anal ogue, ;an anylin agonist) an al dose reductase inhibitor, an advanced

gl ycati on” BREMR 0(lDMEQ- e} ndtrirom: inhibitor) a protein 5 kinase C inhibitor,

a y-am nobutyric aC|d rece tor ant agoni st
1.19 (3H, , 2.00 (3H, s), 2.90 (2H, g, J=7.3Hz), 3.51

10 (2H, s), 7.05-7.15 (2H, m), 7.15-7.25 (2H, m)

Reference Example 74
4-[(4-Ethylthiophenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-
acetyl-f-D-glucopyranosyloxy)-1H-pyrazole

15 To a suspension of 4-[(4-ethylthiophenyl)methyl]-1,2-
dihydro-5-methyl-3H-pyrazol-3-one (1.6g) and acetobromo-a-D-
glucose (2.9g) in tetrahydrofuran (30mL) was added silver

l carbonate (2.1g), and the mixture was stirred under shading the

light at 60°C overnight. The reaction mixture was purified by

20 column chromatography on aminopropyl silica gel (eluent:
tetrahydrofuran) and further column chromatography on silica
gel (eluent: hexane/ethyl acetate =1/3) to give 4-[(4-ethyl-
thiophenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0O-acetyl-f3-D-
glucopyranosyloxy)-1H-pyrazole (1.4g).

95 TH-NMR (CDCl3) & ppm:
1.28 (3H, t, J=7.4Hz), 1.88 (3H, s), 2.01 (3H, s), 2.03 (3H,

s), 2.06 (3H, s), 2.11 (3H, s), 2.89 (2H, q, J=7.4Hz), 3.56 (1H,



asodi um channel antagoni st, atranscriptfactor NF-KB inhibitor, a lipid
peroxi dase inhibitor, an N-acetyl ated-a-|inked-aci ddi pepti dase i nhibitor,
insulin-like growh factor-1) platelet-derived gromh factor, a

pl atel et-derived growh 10 factor analdsgue, epidermal growh factor, nerve
grom h factor, a carnitine derivative,uridine, 5-hydroxy-1-nethyl hidantoin,
EGB- 761, binocl onol, sul odexide) Y-128, a hydroxynethyl gl utaryl coenzyne A
reductase inhibitor,afibric acid derivative) a (33-adrenoceptor agonist, an
acyl -coenzynme A chol esterol 15 acyltransferase inhibitor, probcol, a
thyroid harnpagstegept 3. e@qriist 43 oAb esk£) 0l 3 adB-03 PJo QNH, m), 4.13

i nhi bitor,alipaseinhibitor, a mcrosonmal triglyceride transfer protein

i nhi bitor)1g,ld®doI¥genase .igHy)bj 1031 (aHGAIA) UkBeopal Mgy - 61 ansh epgse

i nhibitor, a squal ene synthase inhibitor) a |owdensity 20 |ipoprotein
receptor ¢sHan@er,5a63H5065 NilH aai)d deodvaiive 2@, bi) e7agkd7sequestirant) a
sodiunm bile acid cotransporter inhibitor, a cholesterol ester transfer
protein imhibBtgo, (aH,appetlite suppressant, an angi otensin-converting
enzynme inhibitor) a neutral endopeptidase inhibitor, an angiotensin 25 |
receptbor ant agoni st) an endot helin-converting enzynme inhibitor, an

endot hel i nreceptor antagoni st,a diuretic agent, a cal cium antagonist, a
vasodi | at Refearncky gaamphsi V& agent, 133 a synpat hetic bl ocking agent, a
centrally acting anti hypertensive agent, an a2-adrenoceptor agonist, an
anti pl at ebel $4agehylthiophengtieshnl hed+ 6 + ihg bhtopyran sy Tasy)y + £- agent
and a urinarg al kalinizer. 5 27. A pharnmaceutical conbination clained in

cl ai m 26 PeEhyRe 1freyEaePda or treatnment of a di sease associated with
hyper gl ycem a. 10 28. A pharmaceutical conmbination clained in claim27
wherein the act?9@%9&??&9%9*40ﬂHéreihﬁkt%;gphé6$§9@ﬁébylbx?pW@bﬁble
derivative clainmed in claim1l-15 or_a pharmaceutically acceptable salt

ther &8 i3-42 Pedsf- Bﬁérﬁeﬁbéﬁe§éFe@t%dB#WQﬁ@Y¥ﬁP@ﬁI&@%EhW%HSt|ng of an

insulin sensiti absorption i.nhibito

bi guani deP %ﬁf‘ﬁgw tK% %f’ gtnlipne%)eé%ﬁgﬁge?f&&rﬁlmﬁ o 8p4ruP t=r'fChc’a’“g‘i‘l%cagon
recept or babnofn 69391&9 r & CeRl ﬁ nase stlnglant a LIlpe éldyl
i ?% inﬁlﬁl?o S C]l gﬁt é uBFtwaS 2T ?

pepti dase a dipeptidy ase VAN a protein

tyrosine ngfggﬁt%Eﬁpégafﬂgébfggri Ro@t Y CRERN ANASPN ¥i38%ire was

concentratedunderreducedpressure, and theresiduewaspurified

15 by column chromatography on silica gel (eluent: dichloro-
methane/methanol = 5/1) to give 4-[(4-ethylthiophenyl)-
methyl]-3-(f-D-glucopyranosyloxy)-5-methyl-1H-pyrazole
(0.87g).
1H-—NMR (CD30D) & ppm:

20 1.24 (3H, t, J=7.3Hz), 2.06 (3H, s), 2.88 (2H, q, J=7.3Hz),
3.30-3.45 (4H, m), 3.60-3.80 (3H, m), 3.80-3.90 (1H, m),

5.00-5.10 (1H, m), 7.10-7.30 (4H, m)

Reference Example 76
25 1-(Benzyloxycarbonyl)-3-(f-D-glucopyranosyloxy)-4-[(4-iso-
propoxyphenyl)methyl]-5-methylpyrazole

To a solution of 3-(f-D-glucopyranosyloxy)-4-{(4-iso-



20 inhibitor, a glucose-6-phosphatase inhibitor, a fructose bi sphosphat ase
i nhibitor, a pyruvate dehydrogenase inhibitor, a hepatic

gl uconeogenesi si nhi bitor,D-chiroinsitol,a gl ycogen synt hase ki nase-3

i nhibitor, glucagon-like peptide-1, a ¢ ucagon-li ke peptide-1 anal ogue) a
gl ucagon-1li ke peptide-1 25 agonist, anylin, an anylin anal ogue, an anylin
agoni st and an appetite suppressant) and the di sease associated with
hyper gl ycem a i s di abet es. 134 29. A pharmaceutical conbination clained
in claim28 wherein the active ingredient other than a

gl ucopyr appepbayxyipenyidime tégrli v&t-med¢ hyllailfegyrazollai 1134 dn a
pharmaceutically acceptable 5 salt thereof is at | east one nenber selected
fromthe gebuphydmsifsiriamg (G0min) wasulaiddedeNsi(beueyyosphanbenylaxyglucose
absorption inhibitor,a biguanide,an insulinsecretion enhancer, an insulin
pr epar at i enfcangmidagdr .6edeptaad dheagdmitstce @asi heaked nedept nefkiimase
stinmulant, a tripeptidyl peptidase Il 10 inhibitor, a dipeptidyl peptidase
| V i nhi bi beernagptot eThetmeagdiims phosphaas eonBenrthiatiedorn der gegoogén
phosphoryl ase inhibitor, a glucose-6-phosphatase inhibitor, a

fruct dsebpsphespieat asé thehirdsidve vaspyrxdbted dehyarogenhsemghbgbapby, a
hepat i cgl uconeogenesi si nhi bitor, D-chiroinsitol,a gl ycogen 15 synt hase

ki nase- 3 Pniibiior gedl Lelupnt | dikehpepoindthane i ngitheagd= LOKE ) gepoiive- 1

anal ogue, a gl ucagon-1|i ke peptide-1 agonist, anylin, an anylin anal ogue and
an anyl i nlagbengyloxycaxhomyinaceufi-babluenbivnanpenlokn) med-I hdeciapm 29
wherein 20 the active ingredient other than a_gl ucopyranosyl oxypyrazol e
deri vat i vBTEPEFNYERENY OMGtRYL TS5 -8 tRYPRYF R&Oeht ( LaPPy - accept abl e sal't
thereof ig _at |east one penber selected fromthe group consisting of an

i nsul i n seBsMMRvi(CPCdaAafcBPM: a gl ucose absorption inhibitor,a bi guanide, an

[ | [ d [ i i.an. 31. A

phar nihouti 641 (BHToRAD B BFaY bt P | B aiTh 27 WNGrE | SE35mhe3adfi ve
[ di th h I I [ [ ' [
clai m 1. 1618 88 R 5 B APY | SRR B0 R TEL R SRLFOFAED one

rember seyegt efl)fr 8Th0N8 GoOUpCaRS! SI1NY Ol 2k, 53y bA29S"8L hOYE! ¥o

enhancer) "a gl ucdse 5 absorption 1 nhibitor, a
bi guani de,agi ngyl i RSegy-ef.ig@nqranggr, 7apsLAsybi Pspr epgration) a gl ucagon

receptor antagonist, an insulin receptor kinase stinulant, a tripeptidyl
peptidase Il inhibitor, a dipeptidyl peptidase IV inhibitor, a protein
tyrosi ne phosphatase-1B inhibitor, a glycogen phosphoryl ase

15 Reference Example 77
1- (Benzyloxycarbonyl)-3-(6-0-ethoxycarbonyl-f3-D-gluco-
pyranosyloxy)-4-[(4-isopropoxyphenyl)methyl]}-5-methyl-

! pyrazole
To a solution of 1-(benzyloxycarbonyl)-3-(f-D-gluco-

20 pyranosyloxy)-4-[(4-isopropoxyphenyl)methyl]-5-methyl-
pyrazole (0.20g) in 2,4,6-trimethylpyridine (4mL) was added
ethyl chloroformate (0.092mL), and the mixture was stirred at
room temperature for 1 day. To the reaction mixture were added
water and citric acid monohydrate, and the resulting mixture

25 was extracted with ethyl acetate. The organic layer was washed

with water, dried over anhydrous magnesium sulfate, and the

solvent was removed under reduced pressure. The residue was



10 inhibitor, a glucose-6-phosphatase inhibitor, a fructose bi sphosphat ase
i nhibitor) a pyruvate dehydrogenase inhibitor, a hepatic gl uconeogenesis

i nhibitor, Dchiroinsitol, glycogen syEéhase ki nase-3 inhibitors,

gl ucagon-1li ke peptide-1, a glucagon-Ii pepti de-1 anal ogue, a

gl ucagon-1li ke peptide-1 15 agonist , anylin , an anylin anal ogue , an
anylin agoni st , an al dose reductase inhibitor, an advanced gl ycation
endproducts formation inhibitor, a protein kinase Cinhibitor, a

y-am nobutyric acid antagoni st, a sodi um_channel _antagonist, a transcript
fact or NFB&B”ifrﬂﬁq)itﬁbrc,‘ﬂg‘mi“? FHERHATERDY (i Ritldeca B61ad eluent:
N-acetyl at ed-a- | i nked- aci d- di pept.i dase iqhibitqr, insulin-like growth
factor-1, %%@@m%@?Wd“ﬂ?‘g?ﬂ% Fact®rl) £DIEVE i (PEPAE®*Frowt h fact or
anal ogue) epidermal growth factor, nerve growh factor, a carnitine

deri vati veaiiqmi b, 3- (6-0-ethoxycarbonyl-B-D-glucopyranosyloxy)-4-

5- hydr oxy- 1- met h Ihidantoin,EQF—??l, innclonnl,sulodexige) 25 Y-128, an
angiotensi&ﬁ?ﬁﬁﬁﬁ%ﬁqﬁﬂf¥ﬁﬁﬁﬂ%} Mt I5r - e TR RYEI@ 280 p&pthi’@ds e

i nhi bi tor,;an _angi ot ensinl|l receptor antagonist, an endothelin-converting
enzymedi nhitsiNEr , (CGR3OMd St REMin  13G receptor antagoni st and a diuretic

, . Min r antagoni st and :
28%3 car i o @%iei’csﬁ@?ﬁ%@kﬁif?&ﬁ%ﬁ@ﬁ%?%‘:ﬁi{gﬁaéi 2 ritcatn #1 ~wher ei n
c s 67 1 “wh
claimed i a3 160 T aaPiage oy LTy PACCOPR AT AT St THeP BB s Bt

| east one ‘{rejg)_ei sel ed,f r om4he, glr§tj§cl}p’ow'st4_qg_qf. 63N (qIHdo?rS T educt ase

i nhi bitor, an angiotensi nconverting enzyn¥ i nhibitor, "a nedtra

endopept | dases 10N I {1 1 andl A g Qansig) e RCARIET (@ aggnist. 33. A

pharnaceutlgg? conbi nation claimed in claim wherein the active

i ngredpenty ajdef , iham@, ahUCopPHANE Peipymazol e derivative clained in
claim1-15 or a pharmaceutically acceptable 15 salt thereof is at |east one
menber selected fromthe group consisting of an insulin sensitivity
enhancer, a glucose absorption inhibitor,a biguanide,an insulinsecretion
enhancer, Refeérsnde rExargmes a8 on, a gl ucagon receptor antagoni st, an
insulin receptor kinase stinulant, a tripeptidyl peptidase Il 20 inhibitor,
a di pepti dit (Bpepty desecaxbenthi Joi4-dr(,4 -d sorrstagiaxyppeayilimephydjrat-46e- 1B

i nhi bitor, a glycogen phosphorylase inhibitor) a glucose-6-phosphat ase

i nhi bi t or ,0-ané thetysaEbhephbdbiiatedse opyhriabicsarl,oxy ) pproeahy lgpgiradodgenase

i nhi bitor, a hepatic gluconeogenesi sinhibitor,D-chiroinsitol,a glycogen 25
synt hdSe ki nase-B¢ iHitia GomPgrndaysh- PrRR2EeHt 17ed B IR &Rgesx itRe

pepti de-1 anal ogue,  a 8Lu§%§9n-like ept.ide-1 agonist, anylin, an anylin
anal ogue, HrebA§FFRiBgAAPSRETegence QF%§fHE?Bﬁ6 SPebhYighteLotargaih

appetite su essant, and t di sease ,associated with hyperglycema is
obesity. Bﬁﬁgé?%%a?%mﬁihéﬁcéﬁa?ﬁﬁﬁéﬁﬂﬂﬁﬁjn claimed in claim33 wherein 5 the
active ingredient ry tsthan _a gl ucopyr anosyl oxypyrazol e derivative cl ai ned
in C|ain11}§§h§? gﬂ%ﬁgpnébggprcalIy.acpeptable salt thereof is at |east one
menber S_elf.cwd(éﬁpra,tfh&_eqrmg,cgnabsisﬁg Qg,as.(/?ecrﬁ.dfcm%ﬁae,pw, 3998gi st and
an appetite suppressant. 10 35. A pharnaceutical conbination claimed in
clai meg4 whemeidy thesappeti tan, suppr essantais) an . dpud .86l eshed, f r gmihe
group consisting of a nonoam ne reuptake inhibitor, a serotonin
reupt akei nh2mj t9y, asanetsamion( LR| eds| BYFoi-wUlsant 28, Sey otanion 713 cageni,st, a
nor adrenal i ne reuptake inhibitor) a noradrenaline releasing stimulant, an
al- adr enocepi o7 . agoni 50, (B4 ( 32 adrenocept or agoni st) a dopam ne agonist, a
cannabi noi d receptor antagonist, ay-am nobutyricacid receptor antagonist, a
H3- hi st am ne antagonist) L-histidine, leptin) a leptin 20 anal ogue, a
| eptin receptor agonist, a nelanocortin receptor

Example 1

25 3-(6-0-Ethoxycarbonyl-f-D-glucopyranosyloxy)-4-[(4-iso-
propoxyphenyl)methyll-1-isopropyl-5-methylpyrazole

To a sclution of 3-(f3-D-glucopyranosyloxy)-4-[(4-iso-



agoni st, a-nel anocyte stinulating hornone, cocaine-and
anphet am ne-regul ated transcri pt, nmahogany protein, an enterostatin
agoni st, calcitonin, calcitonin-gene-r&éated pepti de, bonbesin) a

chol ecyst oki ni n agoni st, corticotropi n¥25 rel easi ng hornone, a
corticotropi n-rel easi nghor none anal ogue, a corticotropin-rel easi ng hornone
agoni st, urocortin, somatostatin, a somatostatin anal ogue, asonmatostatin
recept or | 38 agoni st, pituitary adenyl ate cycl ase-activating peptide)
brai n-derived neurotzqphi cfactor,ciliary neurotrophic factor,

t hyr ot r opPFIRIRNERY htetdie)) -edSOPE IS - 55-51&&95#&8?6&0&&#8;:&899 de Y
ant agoni st,, an opi oi d peptide antagonist, a 5 _galanin antagonist, a

mel ani n- cdicéntr fFﬁbmgBﬁﬁﬁﬂﬁréﬂ?ﬁgdr}i’@t),W% an&Gt?tméJr &Pg TOfGrBRLe

i nhi bitor and an orexin receptqor antagonist. 36. A nethod for the

prevent i ort Y0 14 Pat (AT e FdiEEs ¥2F0 SEdL5E6RatEd TRPPh CRTPBEFGIFYENI a,

whi ch conpri ses, adninistering an effective amount o%ﬁéé? a . .
gl ucopyr aROSABENTyT a8l EPGer PESLIOR BLXFREY YRTRI -qEtpicacid

phar eutically acceptahle salt thereof ,_ in conbination with B ) at

P east e MRS e Gh% HE Group BokBeeEPRY SNgn T HEHF vt
sensitivity enha I a gl.ucose absorption inhibitor,a biguanide, an
houl | need B R eDS 2oy Rk, 2R pstderon v ashRnEag8A PFBEapt of

ant agoni st,,. an ..nsulin _receptaor Kina { rul ant tripept.idyl. peptidase
Il inhibit] rs?tl&la‘%&lpé"’&‘ﬁeéy| ggESPFda’é’ 2SRy b?f?“cﬁt)haéé’ Er"org%ilr‘f%%%%s?%e
phosphat ase-  nhi.hi Y, :pho r hﬂﬁﬁ,2 -.nhki.bi
gIugose-6§§H%§5Lgpgggg?%hfgpggréggspfﬁgtgggqgﬁép o§p%§%§2§gkﬁﬁﬁgfﬁg(, a
pyruvat e gelydrnenasg inhidid YecrySHaRakhtion (recrystalization

gl uconeogenesi si nhi bitor,'D-chiroinsitol,a glycogen synthase ki nase-3

i nhi bid or )s AGAG0Rthike aBeRLEEPhdxaRe O UCADORdfdcRicReBLI(dE0l cRABLPIUE, a
gl ucagon-|ike peptide-1 25 agonist, anylin, an anylin anal ogue, an anylin
agoni st, arAdRse F-elyairesyirahicdlyl 8k )aa-w_xamsegrgbasﬁggh@ﬂywdpr oduct s
formati on inhibi"tor) a protein kinase g inhibitor) a 1 y-am nobutyric
aci d recepiedhyAmt-agdscdxopy 1SGdmethgh pptrelzoast #4gonsBgy,) .a transcri pt factor
NF- xB inhkbitor, a lipid peroxidase inhibitor, an

N acet yl at &dNvR i(dogdpacddpppept i dase inhibitor, insulin-Iike growh
factor-1, 5 platelet-derived gromﬁh factor, a platelet-derived growth
fact or andl-@gudBHepitdedrdl OHEowt k- E&ct D, derhrd -GHat.h 1f-30t-dr 40alEHeni ti ne
derivative) uridine, 5-h¥dr0ﬁé-1-neth | hi dant oi n, EGB-761, binocl onol,

sul odbki d&) .y2:09, (3Hphy 80 exyneb hyt 4P ut iy M ooendHfrs -A0 (20, m), 4.12
reduct asei,nhj bi tor, afi bric acig deriyative, 10 a %$S-adrenoc pt.or ggonist,
an aryl-cééﬁ%yﬁb A=n8HEdr ef of é&?rt? ns??ﬁ%a%a%%T qﬁ)voﬂ;3ﬁr BEol @ at hyroid
hor none receptor.agoni st,a_ghgl est | _qbsprpti i nhi,bi tor _a_.lipa

i nhi bi t or )%C“gl EcrSoBhar t4r'i3§’|'3c'e G0 pdnef 'p‘? LY Rhi' T oPt 8&’,‘9:;1f 6

| i poxygen i nhi bitar.,_ ar,ni.ti pal m.t oyl ~trgpsferase 15 inhibitor, a
squglene 3éﬁ%h§§é ﬁhﬁﬁ%fﬁgﬁ,(ghVo&ﬁdegéﬁpygr?Boéggfeﬁ receptor enhances) a
nicotinic acid derivative, a bile acid sequestrant, a sodiunfbile acid
cotransporter % inhibitor, a cholesterol ester transfer protein inhibitor,
an appeti B sipRIE£ssant, an angi otensin-converting enzyne 20 inhibitor, a
neutral endopeptidase inhibitor, an angiotensin Il receptor antagonist, an
endot hel i n-convemnd krempozyae LnBtbEt Of , Talendeidiel phepagcent iroantagoni st,
a diuretic agent, a calcium antagonist, a vasodilating antihypertensive
agent, a symatdieinding ethkirmdnggmateraatennr al bymatarngadbeantohylpett ensi ve
agent, an a2-adrenoceptor agonist, an antiplatelets agent, a uric acid
synt hesi s dersurbideaY ,ina BExrampdeurli.c agent and a urinary al kalinizes.



140 37. A use of (A a glucopyranosyl oxypyrazol e derivative clained in
claim1-15 or a pharnmaceutically acceptable salt thereof, and (B) at |east
one nmenber selected fromthe group 5 ggnsisting of an insulin sensitivity
enhancer, a gl ucose absorption inhibitor, a

bi guani de, ani nsul i nsecreti onenhancer) an insulin preparation, a glucagon
receptor antagonist, an insulin receptor kinase stimulant, a tripeptidyl
peptidase Il inhibitor, a dipeptidyl peptidase IV inhibitor, a protein 10
tyrosi ne phosphat ase-1B i nhi bitor)p gl ycogen phosphoryl ase inhibitor, a

gl ucose- 6- phosphat ase inhibitﬁbj frygt osebi sphosphat ase inhibitor, a
pyruvat e dehydrogenase i nhi bitor a‘f
car

hepat i cgl uconeogenesistyhi bito nspt ol, agl ycogen synt hase ki nase-3
i nhi bitor, glucagB . e-B a 1éﬂélucagon-like pepti de-1 anal ogue,
a glucagon-I|ike peptidé gofii st, anyli® an anylin anal ogue, an anylin
agoni st, an al dose reducb- JNnhi bitor) an advanced gl ycati on endproducts
formation inhibitor, a protéfn kinase C inhibitor, a y-aninobutyric acid
recept or antagonist, a sodi Ui channel 20 antagoni st, a transcript factor
NF-xB inhibitor) a |ipid peroxidase inhibitor, an
N-acety1e$f%kfglirked-aciddipeptidase inhibitor) insulin-like growh
factor-1, platelet-derived gromh factor, a platelet-derived growh factor
anal ogue, egggﬁ{q@ growt hfactor, | nerve ow h fpctor, 25 a carnitine
derivativel uridinel 5-hydroxy-1-nethylhidantoin,| EGB-761, hinoclonol,
sulodexide{ Y- 128, A hydm@mﬁﬁgthylglutak%hoggenzyne A nedugtiase i phibitor)
a fibric a¢td Hidertvattve)—a133=adrenocept agontst)y—an
acyl - coenzyme A& chol est fth%kyl t r ans¥EREEhHhi bj THHELIPPENRSINY A |t hyroi d
hor none rec¢eptQr agpni st hol est erd+@psE8 | opTLpRiBbEoh 1 1 pase
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nicotinic acid deri /m‘ivplpééaygi le Aci ggé q?énéf an a gnerﬁimt)j_lp acid

cotransporter imhib tor,EahgholestaroIs@pI@poiyans%er pregthgiln 10 | nhi bi tor)
an appetit ¢ supgpressant) NI Ot ENST N-CONVErti Ng enz phibrtor, a
neutral engopepti dase inﬁ%gyiorLfaq angicot@f¥in 1| recé 6?Hantag ni st, an
endot hel i nyconwerting enzysmyi nhi bl t or meahoggdot hel i n nraggtior antagoni st, a
di uretic agent—a—ecarctrumantagontst—avasoditattng—anttihypertensi ve 15
agent, a synpatfetif bl oEkb¥d agent, a BEEM¥AI 1y lacti ndfeft¥ithypert ensi ve
agent, an az-agfenocept of NI st, | an apinplpt el et s agepdenya uriclacid
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ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] callea] cdjera INDe P0G ksid ap 1G] 15 o dwilanjwedda ca] ca] ca] ca] ca] ca] cal ¢
a] ca] cal ca] ca] caI] caj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca! Wrcg#Grkn_cPM
title compound was prepared in a similar manner to
xsnid_Z ca] cal.ca]ca]ca] ca] calca] ca] ca] calca] ca] ca] calcalca]calca]calc
e ¢ Al alesaencal coloal exloaleslont o ol o8 21l oake o

L oa) ca e od],@alcgg]ogg]cga] cal ool cal gl ¢al g cal cal cal cal cal cal ca] cal cal ¢
mMLO%l| & ()i- 0%1| & 10%| & 10%| & ()-f 10%4| & () -

@O%I& 8 #%?%@i é %Pm%m & (] 910%1| & l()-()Llo%ll !&' (§2| 10%4| & () -
&109 %] &

mmf?; 1%%8& (%qéy&o%g?{ E?(y#iog&é 9 F€0m) 4 0bs % (- BReLPa08

109 | & () -(3B0shy! 3 510%9G& o(5) -(48hkpy >3;“ ShES *7&0?/91404]) 1041161410844,

10%4| & ()-FI 7810%] & () -, EM 10%4] & ()-10s. 10% t & {

5. 109228 (J=s @S 1L Q%;504 Yh108@E §32. 6, 1@/@&41» 4.35-4.55 (21,

10%g& ()-"10%& ()- ' 10%& ()-y 109g&" () - Chxz[ <SH=3 N0

10%g&' () - &H0YeX d0- 5!91QL@1J}O‘V&1)() -6 .7L-@. BOY@H,) m)OL@. 00- 7 10 (2H, m)

10%ggé& ()-,! &10%&' ()-$' kH K }A2SH=3

25 Example 19
3-(6-0-Butyryl-f-D-glucopyranosyloxy)-4-[(4-isopropoxy-

phenyl)methyl]-1-isopropyl-5-methylpyrazole



mMOo%10%g& ()- / 10%@&f()-s-S#lO%g&f()-!O'10%&f()-! "109%87s?& () -
$110%9& ()-K Z [ V'] _ Lm\:3 nlO! 9OMB1O%&R () - ;! OMBL1OYsS& () -
M110%z& ()-, 10%& ()- 10g 10g 10g3910%@&'() m }[9~\:3
nﬁO'H‘&$lO%55&'() x!4H &$10%&' () - x 100
| 940%2 &' () - Fz#10%n& () - @ pFz#10%&' () - @ MB1OYWNE' () -; r S43
"10%& ()-!'10%& ()-Ss10%& ()- 10 10 10! 3. #109%&' ()-!'3. #10%&' () - @aBr 43 "
10% & ()-@10%& ()-1d"10%& ()-F 10%& ()-S 10%& ()-s 10%& ()-4g20dBr S43
"TYMBI0%&' ()-9' 10%& ()-1 YUWdO%& ()-y#10%& ()- 10%& ()-
10%2 & () - o$cdEr $13 'titlegcompoupy- wasOpeepéyed(Oin a similar manner to
10%& ()-3. mo%& ()-, @10%& ()-*10%& ()-;|}~bC3 "! 10%& ()-S 10%& () -
that described in Example 17 using butyryl chloride instead of
propionyl chloride.
'H-NMR (CD30D) & ppm:
5 0.88 (3H, t, J=7.4Hz), 1.26 (6H, 4, J=6.0Hz), 1.30-1.40 (6H,
m), 1.50-1.65(2H, m), 2.07 (3H, s), 2.15-2.30 (2H, m), 3,25-3.50
(4H, m), 3.60-3.70 (2H, m), 4.17 (1H, 44, J=5.7, 11.9Hz), 4.31
(1H, &4, J=2.0, 11.9Hz), 4.30-4.55 (2H, m), 5.00-5.10 (1H, m),
6.70-6.80 (2H, m), 7.00-7.10 (2H, m)
10
Example 20
4-[(4-Isopropoxyphenyl)methyl]-1l-isopropyl-5-methyl-3-(6-0-
pivaroyl-f-D-glucopyranosyloxy)pyrazole
The title compound was prepared in a similar manner to
15 that described in Example 17 using pivaloyl chloride instead
of propionyl chloride.
'H-NMR (CD30D) & ppm:
1.10 (94, s), 1.26 (6H, 4, J=6.1Hz), 1.30-1.40 (6H, m), 2.06
(3H, s), 3.30-3.45 (4H, m), 3.60-3.70 (2H, m), 4.16 (1H, 44,
20 J=5.8, 11.7Hz), 4.30 (1H, 44, J=2.0, 11.7Hz), 4.30-4.55 (2H,

m), 5.05-5.15 (1H, m), 6.70-6.80(2H, m), 7.00-7.10 (2H, m)

Example 21
1-Ethoxycarbonyl-3-(6-0-ethoxycarbonyl-f-D-glucopyranosyl-
26 oxy)-4-[(4-ethylthiophenyl)methyl]-5-methylpyrazole
To a solution of 4-[(4-ethylthiophenyl)methyl]-3-(f-D-

glucopyranosyloxy)-5-methyl-1H-pyrazole (0.03g)in2,4,6-tri-
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10% " & () - Y(s5pcDbC3 n5S#10%& ()-F. 10%& ()-"S, #10%g&' () - 0*

10%9& ()-Y(!10%& ()- 09!'110%g& ()-M_@B

"10%& ()-!"10%h& ()-y 10%& ()- 10g 10g 109910%& ()-710%& ()-4zX6_@B
I'x) $109%& ()-!)$109%CC& ()-Y 9" -10%& ()-!S@109%& ()- !'\\@10%& () -

I XsS#10%2z& () - @ 1" r S1THP109%&' () -:"10%& ()-!"10%" & ()-s10%& () -
10hh 10hh me@hlyly&Hidinted ¢ ) 5HEHos%n Hiiexbe 81y 1 chRQp#206@néYe (OF022009&' () -

L 10%2& ()-'$10%H H & ()-:!'>$10%& ()-:!0

$10W &' ( pnd&BBE&AN{ € JuiSd Wi 0YR Y €1 - 3 B W& npBrht $10%/ ¢)niPht .$108K' () - 9S
s10%& ()- 10 10 10) +l +7,,,,,w [ ML ds$10%' 10 10

10! f . f #10%Rie(Jea ¢ pl o MOKR Ui e-wd 5 §BOWASKGRafpebUs RHAYB (dcid solatibh) ?ML! ds$
[110%& ()-s@10%c& ()-y!\s@10%&' ()-y#10%Q& ()-!#10%JU& ()-fs1l0%& ()-i/!
0D11g2333wd@tihel resulting mixture was extractedwith ethyl acetate. The

5 organic layer was dried over anhydrous magnesium sulfate, and
the solvent was removed under reduced pressure. The residue
was purified by preparative thin layer chromatography on silica
gel (eluent: dichloromethane/ methanol = 10/1) to give
l-ethoxycarbonyl-3-(6-0-ethoxycarbonyl-p-D-glucopyranosyl-

10 oxy)-4-[(4-ethylthiophenyl)methyl]-5-methylpyrazole
(0.0239g).

TH-NMR (CD30D) & ppm:

1.15-1.30 (6H, m), 1.39 (3H, t, J=7.1Hz), 2.37 (3H, s), 2.87

(24, q, J=7.3Hz), 3.35-3.50 (3H, m), 3.60-3.80 (3H, m), 4.12
15 (2H, g, J=7.1Hz), 4.29 (1H, 44, J=5.3, 11.9Hz), 4.35-4.50 (3H,

m), 5.50-5.60 (1H, m), 7.10-7.25 (4H, m)

Examples 22-43
The compounds listed in Table 2 were prepared from the
20 corresponding starting material in a similar manner to that

described in Example 21.

OH
R2 0 Owro\//
0
\
oA

N
R
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10! p. SH109& ()-!p. SH109%& ()-!$10%0& ()-! n$109%& ()-!x$10%& ()- 333314, 5i 51 J9

11d 10 1!$10%heh& ()- & C$109%& () - & FX$109%& () - & C$10%p& () - &LOY& () -

10i 5S677US8DOWU3OL! It Y. @109 ()-t!Y. @ADY& ()-t!yY. @L0%& ()-t!

S9$109n& ()-! dS9$10% () -!i S9$10% () - DIEOFIGRI9999/ : xY: 11 1098 () - 10%8&: (

)- 10%g& ()-GloYg&' ()-, 10%& ()- 10 10 10/:0:::":A:

LaBxY: 1!, 110%& ()-'i &MB10%& ()- | 10%& ()- 10%& ()- 10%& ()-"10%g& ()-:

<<=D={==aBxY: ! +109g& ()-!xS)s! 10%& () 1 109g8& () - % 1099& () - #@10%g& () -
10%g& () - s=FEBaiibe->PHEXY: | | 6@10%& ()-4 109%& ()- 210%& () - 010%g& () -

10%& () - - BA8YE&—()—2S222 222 a7 H#H 0ROz #1009k (—10%&k—{)—316¢g 109
10gl : 10%@&E£&mﬁl&(%@&'() @\1BXBf BBl Cz X6 @f"fFZ#lC%&f()-'KFZ#lO@b & ()-!
" Fz#10% { &—>F2#10%—&(—Y=Z e —(—Z—-SY2H# Y&~
| C~CC. D/ DODlome}cPMbme)ir!peml( - IEepropexy Methyl
éo(_)_lilggg gt 5%0%1?5%8"%%6&&& A @P/'Y*"w oo () -1 10988 00 L1gus: () - F
109 () - EE( FhEaGCG]EnPh dQYat0%RY ()  #! 1Q%&>b(u)t=y:10ty&' ()-, @8R () -1

25 Ethoxycarbonyl Propoxy Methyl

26 Ethoxycarbonyl Ethoxy Methyl

27 Ethoxycarbonyl | Trifluoromethyl Methyl

28 Ethoxycarbonyl tert-Butyl Methyl

29 Ethoxycarbonyl Butoxy Methyl

30 Ethoxycarbonyl Methylthio Methyl

31 Ethoxycarbonyl Methylthio Ethyl

32 Ethoxycarbonyl Isopropyl Methyl

33 Ethoxycarbonyl Methylthio Trifluoromethyl

34 Ethoxycarbonyl Hydrogen Trifluoromethyl

35 Ethoxycarbonyl Methoxy Trifluoromethyl

36 Ethoxycarbonyl Methoxy Methyl

37 Ethoxycarbonyl Hydrogen Methyl

38 Ethoxycarbonyl Methyl Methyl

39 Ethoxycarbonyl Ethyl Methyl

. 40 Ethoxycarbonyl Methyl Trifluoromethyl

41 Ethoxycarbonyl Ethyl Trifluoromethyl

42 Ethoxycarbonyl Isopropyl Trifluoromethyl

43 Ethoxycarbonyl Chlorine Trifluoromethyl

Example 44

3-(6-0-Ethoxycarbonyl-f-D-glucopyranosyloxy)-1-(ethoxy-
5 carbonyloxymethyl)-4-[{(4-methylthiophenyl)methyl]-5-methyl-
pyrazole
To a solution of 3-(f-D-glucopyranosyloxy)-5-methyl-4-

[(4-methylthiophenyl)methyl]-1H-pyrazole (0.11g) in water



LglO%&f()-I10%&f()-CHFhHHHIJaBOP1106@#10%&T()-. 109 () -, #109%& () -+
109 ()-!s, ) #10%R&&' () -
109 ()-JTJIJIJIJIKL_=!"$10%p& ()-M "' $10%u& ()-MO%& ()- 10 10 10I:
109 ()-y810%& ()-LLM ChONPPWMIG_ = . #10M8s & ()- 'y . #10% () -
!:$10%&f()-!:$10%&f()-!:$10%&f()-!'$10%&f() MPQQ QQQRSS{S~\:!$10%WN&T()-9!H
$109%&' ()-9! HP109&' ()-910%& ()- 10z 10z 10z
Y:10% & () -{SkTU:. VeWAW X6~\:!Y4"10% & ()-!Y4"10%9& ()-<
210%g& ()-'L"$10%*& ()-'H $10%& ()-!L" $10%' () - A\BWCVWDWGWAX X, Y* YuS4Y
"109& () - 40k $mLd0sB@ thanad’ 109&nl ) wae' 209@A (orreddehydel(37% aqueous
10 " YOZnZ>[r[ AN\ }[9+4 10==!
F."10%= &'sE)LuttE.onl, 0 OKK&'8ML-) FY@hA0¥ge (M) 18 vRed WieGH/BRBE& 1 e dSY't 100& EpxzBt Y' 10%
L& ()-2\\\\]17~_a?4 10==!1fY#10%
& ()-z!'yYoageR' (Yoftheweeaqhion 1ggdure veus! %Qdeﬁdﬁrﬂ#dfo‘ﬂ@@@bbﬁm <4
10==! 1088
1088! FZS#P@W@E;&U(S) MAGNESHIIASUSL fAte .y By THE3T&sOLLINgFYmE 009R3E’ () -
Y#lO%&'() zbbbbc<c} ccuVv74 10==10% U& ()-'10%)U& (1 Y10% U& ()-3 10%
materlial was removed by filtration. The solvent of the filtrate
was removed under reduced pressure. The residue was dissolved
in 2,4,6-trimethylpyridine (1lmL). Ethyl chloroformate
(0.099g) was added to the solution, and the mixture was stirred
at room temperature overnight. To the reaction mixture were
10 added citric acid monohydrate (4g) and water, and the resulting
mixture was purified by ODS solid phase extraction (washing
solvent: 10% aqueous citric acid solution, distilled water,
eluent: methanol). Further purification by column
chromatographyonsilicagel (eluent: dichloromethane/ methanol
15 = 15/1) afforded 3-(6-0O-ethoxycarbonyl-f-D-glucopyranosyl-
oxy)-1-(ethoxycarbonyloxymethyl)-4-[(4-methylthiophenyl)-
methyl]-5-methylpyrazole (0.058g).
! 1H—NMR (CD30D) & ppm:
1.23 (3H, t, J=7.1Hz), 1.26 (3H, t, J=7.1Hz), 2.18 (3H, s), 2.42
20 (3H, s), 3.30-3.45 (3H, m), 3.50-3.60 (1H, m), 3.63 (1lH, 4,
J=16.0Hz), 3.70 (1H, 4, J=16.0Hz), 4.13 (2H, q, J=7.1Hz), 4.18
(2H, g, J=7.1Hz), 4.28 (1H,dd, J=4.8, 11.7Hz), 4.39 (1H, 44,
J=2.0, 11.7Hz), 5.25-5.35 (14, m)}, 5.80-5.95 (2H, m), 7.10-7.20
(4H, m)
25

Example 45

l1-Acetyl-4-[(4-ethylthiophenyl)methyl]-3-(f3-D-gluco-



U& ()-s10% U&' ()-10% U& ()- 1088cccccccdd{ Y70==! 10%p& ()-!0"
&10%f*f& ()-L! &IOYBB& ()-L'F &10@@?@?&!()-L,10%B&T()- 10 U 10 U 10
UddGdYdhddezX6{ Y70==! - @ALOYBB& ()-1 ! @l 0%& () -
lp@10%j & ()-T'K @109BB& () - T! n@.10MBhB&' () - T6 109B& () -eSe] ereeee} "<{Y7
0==!l %4 09%BB& ()-F10%Z& ()-fF10%& ()-f! YF10%& ()-fF10%
& ()-fl10@l0% B*B& ()-1 eeeeff& }[9{Y70==I1%
109%0U& () -m / S@L0%++& ()-!0S@0¥BB& () - S@O%& ()-S@0% & ()-!'H %409BB& () - &
f:fbfqf zf fgz[ <{Y70==11s0 109B& ()- sO 109B& ()- ! S )910%BB& ()-!0S
) 910%BBE& Ky rard SPUSER) {J -me thiwFEsaz9leggggggh
111 bCO==!1110% ()-"109% ()-0Of! 109 ()-310% ()- 10B 10B 10BsO 10%B& () -
liii\jmj2k~_@Eo==so@ut% Of- 0+ [ 1998t }yIFhiophenyl)methyl]-3-(f-D-
LI T#10%&' ()-3!'t] TAL0%&R () - Y109%&' () -
109K () - ZKBUCTRVKKRIN ¢ § kb)) =5 + MO BI+AI09RY 32 Be 100&2 (9 )- o/n tetra-
109 () - CiOs*lowﬂJ&fb%-lAs*low&z&f() " 10%& () -\Lnlxl IzI{I~IA
g& () - ! dFnodpofRaxgn 10bgyel X)weQR)added acetic acid (0.11mL) an acetlc

=111 #10%

5 anhydride (0.18mL), and the mixture was stirred at room
temperature overnight. The reaction mixture was concentrated
ﬁnderreducedpressure,anddiethyletherwasaddedtotheresidue.
The resulting precipitated crystal was collected by filtration
to give l-acetyl-4-[(4-ethylthiophenyl)methyl]-3-(f-D-

10 glucopyranosyloxy)-5-methylpyrazole (0.36g).
tH-NMR (CD30D) & ppm:

1.24 (3H, t, J=7.3Hz), 2.43 (3H, s), 2.54 (3H, s), 2.89 (2H,
g, J=7.3Hz), 3.30-3.50 (4H, m), 3.60-3.75 (3H, m), 3.80-3.90
(1H, m), 5.45-5.55 (1H, m), 7.10-7.30 (4H, m)

15
Example 46
1-Acetyl-3-(6-0O-ethoxycarbonyl-f-D-glucopyranosyloxy)-4-

! [(4-ethylthiophenyl)methyl]-5-methylpyrazole
To a solution of l-acetyl-4-[(4-ethylthiophenyl)-

20 methyl]-3-(f-D-glucopyranosyloxy)-5-methylpyrazole (0.03g)
in 2,4,6-trimethylpyridine (0.5mL) was added ethyl chloro-
formate (0.012mL), and the mixture was stirred at room
temperature overnight. To the reaction mixture was added 10%
aqueous citric acid solution (5mL), and the resulting mixture

25 was stirred at room temperature overnight. The resulting

precipitatse were collected by filtration and washed with 10%

agueous citric acid solution and water to give l1-acetyl-3-(6-0-
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10910%&' () - 7MLO%&' () - mnoopq}[ 9 _@==!!19%10%z& ()-! | %109 () - Fz#10%& ()
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10! +sl ¥%$10%&' () -tt uBvLVvWWXVAP@=!y., #10%&' ()- ! $10%H& () -
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| . g#10%&' ()-s!|.g#10%& ()-s! 3AMPLOYRRE () -! L3MPLOY&R () -! L3IMBLOY&R () -! $10%x VX
V& () - : ~~ethouBd8tBowt D &D ( § L St ey w09y Y90 -4 - [ (4-ethylthio-

#10%. & () -!'#10%/v& ()-10%& ()- 10 10 105C, zX6uS40!!'} . SH10%&' ()-9!

. SH10%&' (Phenydlnedhrl | )5 eUBIDPRI 30 IBSHAVZRI ) - - | X3SH10%&' () - - wX60! | @s°
$109%& ()-#109%& ()-! V#10%& ()-109%&' ()-101010 . S#10%& ()-9{Y7)

10! } F, z#109RE - (CIH LY@ HM:-g *y109%&' () -

s $109%&R ()-1'Vs $109%&R ()-!'[s $10%& ()-SgH 10!} F, z#10 10%&R' ()- GLOY%&' () -1
1098 () - 103& (AH.109& 7 -2HD 10* B2 X6 10! fHIDAHR) ( - 4L:(3H, s), 2.55

f #10983$&' g)-s! ~f#109% | & ()-s!!f#10%& S)-s! pf#10% ; & ()-sf#10%& ()-s. kwUeH
10&* 5 3H, s), 2.88 (2H, g, J=7.4Hz), 3.30-3.40 (1H, m), 3.40-3.50

1098 ()-!~f #109&' ()-s! ~f #109& () -s! f #10%Mh& ()-s! <f #109%& ()-s! Nf #10% , & () -
skSAEH 10&2H13mh 0% 39~3 G10%&H() MY, 1310%& 1B - BLoJ&1P) 8HEl 0ok (F - 04
109& () - F#f bC& , 10%& () -9! 10%g&’ 5%-310ty & (). 10 10 1059, #100& ()7
10%& () - JYELTRBLIHRE) | )4--9(507@&'1%) (#Hodga {y 24109699 MEdege 13- 7HZ) .

0% () Do (510008 ()36 309 )ad S v Oy 10009 b e,
3y10%g& () 31- 100g& ()- @ 10%& () -3 -f#109%g& () -+ 10%& ()-!)"10%gg& () - Sxm
bCa109a& T -
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Example 47
3-(6-0-Ethoxycarbonyl-f3-D-glucopyranosyloxy)-4-[(4-iso-
propoxyphenyl)methyl]-5-methyl-1H-pyrazole
To a solution of 1-(benzyloxycarbonyl)-3-(6-0-ethoxy-
15 carbonyl-f-D-glucopyranosyloxy)-4-[(4-isopropoxyphenyl)-
methyl] -5-methylpyrazole (0.17¢g) in tetrahydrofuran (4mlL) was
added 10% palladium-carbon powder, and the mixture was stirred
! under hydrogen atmosphere at room temperature for 3 hours. The
resulting insoluble material was removed by filtration, and the
20 solvent of the filtrate was removed under reduced pressure. The
residue was purified by column chromatography on silica gel
(eluent: dichloromethane/methanol = 10/1) to give 3-(6-0-
ethoxycarbonyl-f-D-glucopyranosyloxy)-4-[(4-isopropoxy-
phenyl)methyl]-5-methyl-1H-pyrazole (0.10g).
25 lH—NMR (CD30D) & ppm:
1.23 (3H, t, J=7.1Hz), 1.26 (6H, d, J=6.0Hz), 2.04 (3H, s),

3.30-3.55(4H, m), 3.61 (1H,d, J=15.9Hz), 3.67(1H, d, J=15.9Hz),



10g 10g 10g: 10%& ()-8 10%& ()-36f#10%& ()-04@
10%9& () -FTI}[9nbCl 9F$10%&' () - ! 4F$10%& () - SH10%T & () -f!aS#I0%& ()-f" 109 & (
)-1"109BB& ()-bcdew [ MC!I 9F$10% 10 10
10!yI*T#10%&'()-!tI*T#lO%&'()-!yI*T#lOU@W&T()-!F$10%&'()-ehYdENC!QF#lO%@&'(
)-110%9& ()-'110%9& ()- '!'10%& ()-Gl0%& ()-10%& () -| LGIEMC! 9F
110%& () - 10%9& ()-& 10%9& ()-F'10%9& ()-FS 10%& ()-'!10%& () -
}[OMCI 0, 210% & ()-!10, 2109008 ()-!'0L" " 109%0& ()-Z 'L' "10%EE& ()-Z %
10%9& ()-F#"10%& ()-.i~_='1"109%& ()-10% ()- 10g 10g 1093
|1 y109%g& (4 -10BIGYg&a)I<] OPHOYgde A7) { Miwi &8 J=41.93SH¥1098z | ) -4 f FSALBUR () - SH#
109X&' () -T'aS#H10%&' ()-T'D'"109%&' ()- "10%{& ()-#z[<~ =13 109%& ()- 03
109&' () - |d@10@ﬁ2(9,!11.7Hz), 4.45-4.60 (1H, m), 5.10-5.20 (1H, m),
] s(#10%Vv& ()-!~ s(#10%& ()-!]| Os(#10%& () - MNOPSRt r P=! 3
109 aYz#10/& Q)6 1 §0vze2HDo@ X ) - 10/r& (D3 (£3.100)10! d3 109%&' () -
tem ! WU3P=!| | . T#H109&' ()-s!pl. T#10%& ()-s!' $10900& ()- !4' $10%& () -
74" $109%& () -
!th#lO%&'()-)rP:;JI.T#lO%&'!s$10%99&'()-:![s$10%&'()-:!$S$10%&'()-:10%&f()
- 10 10 103Enmey X&k=! |
4-[(4-Isopropoxyphenyl)methyl]-3-(6-0-methoxycarbonyl-f3-D-
glucopyranosyloxy)-5-methyl-1H-pyrazole
The title compound was prepared in a similar manner to
that described in Example 47 using l-(benzyloxycarbonyl)-4-

10 [ (4-isopropoxyphenyl)methyl]-3-(6-0-methoxycarbonyl-f3-D-
glucopyranosyloxy)-5-methylpyrazole instead of 1-(benzyl-
oxycarbonyl)-3-(6-0-ethoxycarbonyl-f3-D-glucopyranosyloxy) -
4-[(4-isopropoxyphenyl)methyl]-5-methylpyrazole.
1u-NMR (CD30D) & ppm:

15 1.26 (6H, 4, J=5.9Hz), 2.04 (3H, s), 3.30-3.55 (4H, m), 3.61
(1H, 4, J=15.9Hz), 3.67 (1H, 4, J=15.9Hz), 3.72 (3H, s), 4.28
(1H, 44, J=5.2, 11.7Hz), 4.39 (1H, 44, J=1.8, 11.7Hz), 4.45-4.55
(1H, m), 5.05-5.15 (1H, m}, 6.70-6.80 (2H, m), 7.00-7.15 (2H,

m)

20
Test Example 1
Assay for inhibitory effect on human SGLT2 activity
1) Construction of the plasmid vector expressing human SGLT2

Preparation of the cDNA library for PCR amplification was

26 performed by reverse transcription of a total RNA deprived from

human kidney (Ori gene) with oligo 4T as the primer, using

SUPERSCRIPT Preamplification System (Gibco-BRL: LIFE
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10!}/ SH109%&' () -s!/ S#H109&' () - S3N$10%&f()-'3N$10%&f()-'3N$10%&f()-67:)IJ<:H
101 $10%& ()-!s$109%x& ()-:1!i S$10%&}§% "s$10%' ()-:10%& ()- 10 wi [ ME!
10! 10** 10** 10**!tl. Z#lO@ﬁ*&f()-!I 0% ()-! $10@@e&f()- X
$109%& () - SAEME! | 10 10%&f()-10%&f()-@@109&f() #10%&f()-9 109 () -
109%' () -3kaBM=!| 10" 109%& ()- %40%&' () - #@109%&' () - |

109 () -tyf#10%& ()-!s!10%& ()-XaBM=!'| 10310%& ()-1 109%&' ()-,/ 109%&' ()-L-
10%&'()-I+ 109&' ( -'%y)&'lO%&' -<wxnbCl'| 1010%& ()- 10 10 10l

 T109%&' () TELHNR 10%&Thy - BY %gregmgﬂ ngeding for human SGLT2 was
10& $10@&&T() I'lO@&&f@é y'lO@&&f ) -

10% & () - erpdagied byotas {§R *eafHMR® | inovhdgh otk yman kigngy( yDIiétyz&' ()-
10%2& ()- _ . 10@&&f() Y, 10%& () - VVaBan'| 10. 10%& ()-Y,g#10%& ()-+
10% & () - HEPFEOUEISE ¢y ibedaborgver. %%@&&he)templaee/anp&hqégrtlowmg
10% &' ()-y810%& ()-Y6!10%& -4 10% & ()-3 2s10%& ()-0f 10%& () - KOxY:/
10z" 1094 &y -9P0niel ¢ 9t 18e5 & 702F apdP LR 129aReThed o5a%e qUer 2 BmRRIE: /

5 1 and 2 respectively, were used as the primers. The amplified
DNA fragment was ligated into pCR-Blunt (Invitrogen), a vector
for cloning, according to standard method of the kit. The
Escherichiacoli HB10lwas transformed according tousual method
and then selection of the transformants was performed on the

10 LB agar medium containing 50 pg/mL of kanamycin. After plasmid
DNA was extracted and purified from the one of the transformants,
amplifying of the DNA fragment coding for human SGLT2 was
performed by the PCR reaction, in which the following oligo
nucleotides 0714F and 0715R, presented as sequence number 3 and

15 4 respectively, were used as the primers. The amplified DNA
fragment was digested with restriction enzymes, Xho I and Hind
III, andthenpurifiedwithWizardPurificationSystem (Promega).
I This purified DNA fragment was inserted at into the corresponding
restriction sites of pcDNA3.1 (-) Myc/His - B (Invitrogen), a
20 wvector for expressing of fusion protein. The Escherichia colil
HB10l1l was transformed according to usual method and then
selection of the transformant was performed on the LB agar medium
containing 100 pug/mL of ampicillin. After plasmid DNA was
extracted and purified fromthis transformant, the base sequence
25 of the DNA fragment inserted at the multi-cloning sites of the
vector pcDNA3.1l (-) Myc/His - B was analyzed. This clone had

a single base substitution (ATC which codes for the



102" 10%T& ()-% 10%& () - YH#Q#L0%T &' () - Y 10%& ()-sYf!10%& () -
1099& ()-s' hdaB:/ 10z210%9& ()-0@10%9& ()- ,/,10%& ()-FL-#1090& () - Y+
1090& ()-!'y)$10%u& ()-JH JKNknbC 10z10% & ()- 10T 10T
10T: ' 10%& ()-8!'10%& ()-F6z#10%& ()194810% & () - N2j dEnmbC
10z10% & ()-10%& ()-3 10%& ()-10%& ()- !'10%& ()-& 10%& ()- VAdEnbC 10z
10%2& ()-f 10%& ()-, 10%& ()-L $10%& ()-1!10%& ()-yl0%& ()-9u&ZdBnbC
10z!s,)10%& ()-L' 10%& ()-%10%& ()-#-#10%& ()-! 10%& ()-F
MLO% & () - ZXYZdE:/ 10z 10z |:y 10%& ()-1 y8@0%& ()-6 10%& ()-.
10% & () - i8d0¥m&'iap~-438%&s (Jubdt) takield by Grlevdpbred!vai il d¥e! BGan=! s
$109%' ()-=!'s $10%W!'& ()-= 109 ()-,109%& ()- 10zgwle+/ 10 :109%&' ()-!'}.S#10%
& ()- !.SBE0%R teportedPiPMeYDs lex $109BLE () -Blrey B9 0&o().- ReBl, 3pA0%a& () -
10%@& ()- 10%& ()-

459-465 (1992)). Sequentially, a clone in which valine is

substituted for isoleucine-433 was obtained. This plasmid

5 vector expressing human SGLT2 in which the peptide presented
as sequence number 5 is fused to the carboxyl terminal alanine

residue was designated KL2S.

Sequence Number 1 ATGGAGGAGCACACAGAGGC

10 Sequence Number 2 GGCATAGAAGCCCCAGAGGA
Sequence Number 3 AACCTCGAGATGGAGGAGCACACAGAGGC
Sequence Number 4 AACAAGCTTGGCATAGAAGCCCCAGAGGA

Sequence Number 5 KLGPEQKLISEEDLNSAVDHHHHHH

15 2) Preparation of the cells expressing transiently human SGLT2
KL29, the plasmid coding human SGLT2, was transfected into
COS-7 cells (RIKEN CELL BANK RCB0539) by electroporation.
! Electroporation was performed with GENE PULSER II (Bio-Rad
Laboratories) under the condition: 0.290 kV, 975 pF, 2 x 106
20 cells of COS-7 cell and 20 pug of KL29 in 500 pL of OPTI-MEM I
medium (Gibco-BRL: LIFE TECHNOLOGIES) in the 0.4 cmtype cuvette.
After the gene transfer, the cells were harvested by
centrifugation and resuspended with OPTI-MEM I medium
(1mL/cuvette). To each well in 96-wells plate, 125 pL of this
25 cell suspension was added. After overnight culture at 37 °C under
5 % CO3, 125 uL of DMEM medium which is containing 10 % of fetal

bovine serum (Sanko Jyunyaku), 100 units/mL sodium penicillin
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5 of methyl-a-D-glucopyranoside.

3) Measurement of the inhibitory activity against the uptake
of methyl-a-D-glucopyranoside
After a test compounds was dissolved in dimethyl sulfoxide
10 and diluted with the uptake buffer (a pH 7.4 buffer containing
140 mM sodium chloride, 2 mM potassium chloride, 1 mM calcium
chloride, 1 mM magnesium chloride, 5 mMmethyl-o-D-gluco-
pyranoside, 10 mM 2-[4-(2~hydroxyethyl)-1l-piperazinyl]ethane
sulfonic acid and 5mM tris(hydroxymethyl)aminomethane)}, each
15 diluent was used as test sample for measurement of the inhibitory
activity. After removal of the medium of the COS-7 cells
expressing transiently human SGLT2, to each well 200 pL of the
! pretreatment buffer (a pH 7.4 buffer containing 140 mM choline
chloride, 2 mM potassium chloride, 1 mM calcium chloride, 1 mM
20 magnesium chloride, 10 mM 2-[4-(2-hydroxyethyl)-1-
piperazinyl]ethane sulfonic acid and 5 mM tris(hydroxymethyl) -
aminomethane) was added, and the cells were incubated at 37°C
for 10 minutes. After the pretreatment buffer was removed, 200
nL of the same buffer was addedagain, and the cells were incubated
25 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 pL of the prepared test sample. For
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10! Mp10%x &g prepargdlooRor)estimate of the basal uptake in the absence
SH109&K' ()-'!'\#109& ()-!#109%{& ()-10% ()-wi[ML! 10! Mb10% 10 10 10'y
 #109& () -ofi fest109mpoynd | avid eugium, the ookt ¢y fopwmeaxenpment of the

10! C$109VE’ () - ! C$10%&' ( -!u0$1095h5h&f(3-!
!10%zz&j()bngﬂ;gy%akp:&w ycglgg@gpigs 140 mM choline chloride in place

5 of sodium chloride, was prepared similarly. After the
pretreatment buffer was removed, 75 uL of the each buffer for
measurement was added to each well, the cells were incubated
at 37 °Cfor 2hours. After thebuffer formeasurement was removed,
200 uL of the washing buffer (a pH 7.4 buffer containing 140

10 mM choline chloride, 2 mM potassium chloride, 1 mM calcium
chloride, 1 mM magnesium chloride, 10 mMmethyl-a-D-gluco-
pyranoside, 10 mM 2-[4-(2-hydroxyethyl)-1l-piperazinyl]ethane
sulfonic acid and 5 mM +tris(hydroxymethyl)aminomethane)was
addedtoeachwell and immediately removed. After twoadditional

15 washing, the cells were solubilized by addition of 75 uL of 0.2
mol/L sodium hydroxide to each well. After the cell lysates
were transferred to the PicoPlate (Packard) and 150 pL of

) MicroScint-40 (Packard) was addedtoeachwell, theradiocactivity
was measured with microplate scintillation counter TopCount

20 (Packard). The difference in uptake was obtained as 100 % value
by subtracting the radioactivity in the basal uptake from that
in control and then the concentrations at which 50 % of uptake
were inhibited (ICsg) were calculated from the
concentration-inhibition curve by least square method. The

25 results are shown in the following Table 3.

[Table 3]
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Reference Example 60 634
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Test Example 2
Assay for oral absorbability
1) Preparation of the samples for measurement of the drug
5 concentration after intravenous injection to the tail vein
As experimental animal, overnight fasted SD rats (CLEA
JAPAN, INC., male, 5 weeks of age, 140-170g) were used. Sixty
mg of a test compound was dissolved by adding of 1.8 mL of ethanol,

7.2 mL of polyethylene glycol 400 and 9 mL of saline, and then
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1090M& ()-999:u::: }"?bCl1y210%& ()-0 10%& ()-!}-, #10%& () -3+
10097& ) - Wep: BeiRrpedsvigyRg 6)injeqtionngedle: ayrd ihymh GUFENCE- @BYFE () -
sampling times for collection of blood were 2, 5, 10, 20, 30,
60 and 120 minutes after the intravenous injection to the tail.
The blood was centrifuged and the plasma was used as the sample
for measurement of the drug concentration in plasma.
10
2) Preparation of the samples for measurement of the drug
concentration after oral administration
As experimental animal, overnight fasted SD rats (CLEA
JAPAN, INC., male, 5 weeks of age, 140-170g) were used. A test
15 compound was suspended or dissolved in 0.5 % sodium
carboxymethylcellulose solution at the concentration of 1 mg/mL
of active form. When homogenous suspension was not obtained
J in this condition, the test compound was dissolved in ethanol
at the concentration of 100 mg/mL of active form and then
20 suspension was obtained by adding this solution to 99 times
volumes of 0.5 % sodium carboxymethylcellulose solution. After
the body weights of rats were measured, the liqguid containing
test compound described above was orally administered at the
dose of 10 mL/kg (10 mg/kg as active form). The oral
25 administration was performed with gastric tube for rat and 2.5

mL syringe. The sampling times for collection of blood were

15, 30, 60, 120 and 240 minutes after the oral administration.
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109%90& ()-810%& ()-610%& ()-LOM MMVENNIEDC! !gl,l F10% & (]2 -110% & () -#10% & (
)-110%& ((Bem);ia&-n(:l)z_ag:lon was performed by adding of 1 mL of methanol.

10 After centrifugation, the methanol phase was evaporated to
dryness under a stream of nitrogen. The residue was dissolved
in 300 pL of the mobile phase and 30 pL aliquot of the solution
was injected into HPLC. The drug concentration in plasma was
measured by HPLC method under the condition as follows. To 0.1

15 mL of the blank plasma an adequate internal standard and various
concentrations of correspondingactive formof the compound were
adequately added according to usual method, similar operating

j described abovewas done and then the standard curve was prepared.

20 Column: Develosil ODS-UG-5 (4.6 x 250 mm)
Mobile phase: acetonitrile / 10 mM phosphate buffer (pH 3.0)
= 22: 78 (v/Vv)
Column temperature: 50 °C
Flow rate: 1.0 mL/minute

25 Wavelength for measurement: UV 232 nm

Method B
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10 under the condition as follows. To 50 uL of the blank plasma
an adequate internal standard and various concentrations of
corresponding active form of compound were adequately added
according to usual method, similar operating described above
was done and then the standard curve was prepared

15
LC
Column: Symmetry Cg (2.1 x 20 mm)

! Mobile phase: acetonitrile / 0.1 % acetic acid solution = 65:
35 (v/v)
20 Column temperature: 40 °C

Flow rate: 0.2 mL/minute

MS/MS

Ionizationmethod: ESI (Turbo Ion Spray), positive ion detection
25 mode

Ion spray voltage: 5000 V

Heater gas temperature: 450 °C
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Each area under the plasma concentration-time curve by
intravenous injection to the tail vein and oral administration

10 of test compound was estimated with WinNonlin Standard made by
Pharsight Corporation from the plasma concentrations at each
time obtained from method A and B and then the biocavailability

(%) was calculated based on the following formula. The results

are shown in the following Table 4.

15
Bioavailability(%) =
(Area under the Plasma Concentration - Time Curve by Oral
Administration/Areaunder the Plasma Concentration - Time Curve
by Intravenous Injection to the Tail Vein) x 100

20

25
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Test Example 3
Assay for the facilitatory effect on urinary glucose excretion
5 As experimental animal, overnight fasted SD rats (Japan
SLC. Inc., male, 7 weeks of age, 202-221g) were used. A Test
compound was suspended in 0.5 % sodium carboxymethylcellulose
solution at the concentration of 2 mg/mL. When homogenous
suspension was not obtained in this condition, the test compound
10 was dissolved in ethanol at the concentration of 200 mg/mL of
: active form and then 2 mg/mL suspension was obtained by adding
this solution to 99 times volumes of 0.5 % sodium
carboxymethylcellulose solution. A partof this suspensionwas
diluted with 0.5 % sodium carboxymethylcellulose solution and
15 then 0.6 and 0.2 mg/mL suspensions were prepared. After the
bodyweights of ratswere measured, the test suspensionwasorally
administered at the dose of 5 mL/kg (1, 3 and 10 mg/kg). For
control, just only 0.5 % sodium carboxymethylcellulose solution
was orally administered at the dose of 5 mL/kg. Immediately

20 after this oral administration, 400 g/L glucose solution was



10%g& ()-1Z210%& () -

10%g9& () - NCaBYNC! ! I F- S#1099& () -!'4@ z109%& ()- ' z10%9& ()-% 10%& () - F#
"10%g& ()-! 10%g& ()-ONOPdE: /! 10g 10g3 :f10%& ()-8 10%& ()-F6

"10%& ()-410%& ()-010%& ()-.z 10%&17) - PQT: ruVv7/! 10g " S10%& () -
10%& ()- 10%& ()-!'310%{& ()-'10%& ()-,10%& ()- 10g 50dE7/! 10g
TSHSH10%Z & ()-Y '10%& ()- 10%& ()-

10%2& ()-3-10%& ()- @0%& ()-6t6}7?7/! 10930 10%& ()-

10%2& ()-!'y3+10%z& ()-!'| @ 10%& ()- ' 10%& ()-%@ 10%& ()-xnbC
10910% & (grally adwntiGrerb@@E e dbsSEOUESS (ML Akd Q%2 &/kp)2 The oral

10%2 &' () - KSkdEmbC!' 10g- 10%& ()-10%& ()- 10%& ()-10%& ()- - 10%& ()-F
10% &' () - kadBhThicndt a 4060 WeWZ Setf oM@ & i(Hh gh@¥Z&c(ube ¥ &at) ad 2Q%BZ &' () - Y
10%2&' ()-BwaBnbC! 10gl - 10%& ()-+ 10%& ()-!'x,)S

109%&' () - '@ mSirge | YEALTBe 44 -cEtO¥n&OH ¢ -gNGE wh9310zCdDrection of’

urine was performed in metabolic cage after the glucose

5 administration was finished. The sampling time for collection
of urine was 24 hours after the glucose administration. After
collection of urine was finished, the urine volume was recorded
and the urinary glucose concentrationwas measured. The glucose
concentration was measured with a kit for laboratory test:

10 Glucose B-Test WAKO (Wako Pure Chemical Industries, Ltd.). The
amount of urinary glucose excretion in 24 hours per 200 g of
body weight was calculated from urine volume, urinary glucose
concentration and body weight. The results are shown in the

following Table 5.

15
[Table 5]
Amount of Urinary Glucose
Dose .
Test compound (mg/kg) Excretion
(mg/24 hours'200g body weight)

1 1.6

Example 1 3 28.3

10 127.5

1 1.7

Example 15 3 36.8

10 167.3

Tset Example 4

Acute toxicity test



10zl : 10%& ()-y810%& ()-1s610%& ()-. 10%& ()-0. 10%&& ()-<~dEYNC! 10g
"109%9& ()-10%& ()- 10%g& ()-3 10%g& ()-3 10%g& ()-10%g& ()-, b- dEYNC! 10g
$10%9& ()- & 10%g& ()-| SHE10%& ()- 10%g& ()--10%g& () - 10%g& () - - @) aaBYNC!
10gY+10%& () - ! 4f ) #10%&' ()-' 109%g& () - %@ 10%& () - YASH#10%g& () - !
10%g& () -a(zaB7Cl 10g 10g: @O0%& ()-3610%& ()-4 10%g& ()-2 10%g& () -0
10%g& ()-!| F& 109& ()-;tm\V/!"109%& ()-310% ()-F 109 ()- 109%& ()-
109& ()- 109 ()- 10g 10g' ] dEmN\ !"10% @.O0% ()-F

109& ()- S, #109& ()- @OY% () - 109& ()- 109& ()- ?V>dEmV ! " 109+

1098 (021} 107 4 JOUE) g BT o o B ) i@ 1096, st

109& () - S%Kn(alslﬁq-ga@h@rouw%efé £8s @Q&@oﬁ:)ér 1301193/&1:61)9 ége@pens ion
109 () - %&' ()- 10hhdE: /! 109 10% () -

82;2: 8 {:(@fd@%g fniTs ¥ %Q‘%é%a(r)eﬁlgwtaéaiiné%@o(b % 06l6a { dm TEhrsohBike tny ) -
cellulose solution to the test compound was orally administered
5 at the dose of 10 mL/kg (2000 mg/kg). Observation was performed

until 24 hours after the administration. The results are shown

in the following Table 6.

[Table 6]
Test compound Death numbex
Example 48 0/ 5

10 Industrial Applicability
The glucopyranosyloxypyrazole derivatives representedby

the above general formula (I) of the present invention or
pharmaceutically acceptable salts thereof have an improved oral
absorption. In addition, they show an excellent hypoglycemic

15 effect by excreting excess glucose into the urine through
preventing the reabsorption of glucose at the kidney because
they are converted into glucopyranosyloxypyrazole derivatives
represented by the above general formula (II) as their active
forms in vivo and exhibit a potent inhibitory activity in human

20 SGLT2. Therxefore, the present invention can provide agents for
the prevention or treatment of a disease associated with
hyperglycemia such as diabetes, diabetic complications, obesity

or the like, which are also suitable as oral formulations.

25 [ SEQUENCE LISTING FREE TEXT]



109 () - YO () - #H#10%&!
) & ()-! @O%& () - :
109%&' () - 1@LOY& . ()-N ! dE /! : :
1A i B AR e D00E 1) " Y /110" Lo (S B10008 (08
10Y1090& () -y #g%);yggrL&'l(();ﬂggp- 1097& () - 10SIdE: /! 0"10%& () -310%& () -3
101 0) 109%& ()~ 109%T& () - 109%7€ () HELOYIE: () - @ 10%7&
. “E 9%2109%F& ()- ) ()-1109%& () - :
%%g&(g)bgm&“ 10!2) 10%@}?)/% ()- #f 1000& ()-"1090& () - ()-1FGdB: /!
- (0) 1
10%& () - 10}/28{(?((&) O3 Fr 1 0%& ()19 F10%& () YHiovad
10! - 10%& () - 10% & )i& () JOT 10T 10T: 1094 () - AN ?)CI o
10! 940%s8qpns m@wyévgr(il Tonbhe 5)19"8{9%9???%&' ()-100%¢& ()- 101 dEDC
2& ()-/9g10% 4 3 10% & NG
18:;@& ()Se);@fegmgem{s%%& 5 3%3(51&%7%;( )fg?ﬁpi:ﬁlﬁ(e& ()-! 4f)()10(';§#(1§)%& () - VvaBbCl
2& () - 810%& () - 3610% & z 10
109& ()SM%S@ &82 49 tgb@&);ﬁg(sz% EE%@F“EMDC! 10109 ()- 10%&' ()--
Seguence Number 4: Synthetic DNA primer
5 Seguence Number 5: Peptide fused to the carboxyl terminal

alanine residue of human SGLT2



10! 109%&' ()-109%& ()- :109%& ()- @10%& ()- 109%& ()-109&' ()-!~ aBmbC
10- #109&' () -3+109& ()-!sf)!110%!& ()-s' 109 ()-Y %10%& ()-#109&' () -
O /0dE:/! 10 10 :10%& ()-8 10%& ()-610%& ()- 4910%&' ()- 2y
109%&' ()-.10%&' ()-014V<xY:/! 10@ 10%g& 1LP-310%g& ()-F 10%g& () -
109%9& ()-3°10%& ()- @0%& ()- 10<xRmaB:/!
10Y@A0%&' () - @10%& ()-! d&$109& ()- OFS10%& ()-F3f-10%& ()-F
10%g& ()-mdB:/! 10!)!10%& ()-3& 10%& ()- YW10%& ()-f#-10%g& ()-3!
10%g&' ()-3-10%& ()-MIE:/! 10! 6 10%& ()- Yl 4Z10%& () - 3y2
109%g& ()-3.10%g& ()-,-#10%&' ()-3* 10%f&INS-"[obCl 10!l gl0%& () -
1090& ()-109%0& ()-, 1090& ()- 10g 10g 10g3F: 10%g& () - $KAEbC! 10! z109%0&' ()- 3
1099& ()- 109@& ()-!109@& ()-"109%0& ()-!10%& ()- QaBbCl
10, 10907&' () -+109& ()-! ) 10%&' () - YUGL09T &' () - y##109d& () - 1090& () - Q@ EbC!
10f 8 1090&- () - s810%FgopyranosgIPpgyYpyrazoleoserfiyaniveogartysented by
.1090& ()-@bCl 1010%& () -
the general formula:
R2 T
\
Q /N’N
R

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

represented by the general formula:

PO 0°
HO" "'OH

OH

10 (whereinP represents ahydrogen atomor agroup formingaprodrug),
while the other represents a lower alkyl group or a halo(lower
alkyl)group;Rzrepresentsahydrogenatom,aloweralkylgroup,

| a lower alkoxygroup, a lower alkylthiogroup, ahalo(loweralkyl)
group or a halogen atom; and with the proviso that P does not

15 represent a hydrogen atom when R represents a hydrogen atom or

a lower alkyl group, or a pharmaceutically acceptable salt

thereof.

2. A glucopyranosyloxypyrazole derivative as claimed in
20 claim 1 wherein T represents a group represented by the general

formula:



, 109F& ()-' 10%& ()-109%& ()- 10T 10T 10TY: 10%& ()-/#\ aBbCl 10

1099& ()-, 1094& ()-1s1090& ()-y 1094& ()- 10%I'&'() 1" 1099 T& ()-\x' bdEbC!
10L' @ 1090& () - %@ 10%7&' () - #@ 109 & () - ! O%T&'()

gl09%a& ()-1090& ()-]Ja?bCl 10! 41090 T&2¢) - 2

1090& ()-0109& ()-.Z10%& ()-, @109F& ()-'[,): $10%& ()-J5| _@

10! SF" 109a7& () -! SF" 10%JU& () -y109%& ()- 10T 10T 10Tl : 1094& ()-y8

1099& ()-1W}[9 @ 10! $109%& ()- ! $10%& ()- ! $10%PP& ()- PY

1097& () - #1000& ()-y! ff#10% ()-yvqR3! 1'!10%¢& ()-10%& ()- 10 10

10! ~0z#109%& ()- ! 0z#109 ()Q $10% @& ()- @aBgR3! 1'!1F

10%g& ()-!u" #10965&PQ) - ()- 10%g& ()-10%g& ()-"10%g& ()- EWdBqR3!
1'111§)$10% ' & () - 10(@, Y40%g& ()-# 109g& ()- 10%& () -

10%& () - 4sedE: /| H OH

{wherein P represents a hydrogen atom or a group forming a
prodrug); and Q represents a lower alkyl group or a halo(lower

alkyl) group, or a pharmaceutically acceptable salt thereof.

3. A glucopyranosyloxypyrazole derivative as claimed in

claim 1, represented by the general formula:

wherein R1 represents a hydrogen atom, a lower alkyl group, a
10 lower acyl group, a lower alkoxycarbonyl group, a lower

acyloxymethyl group or a lower alkoxycarbonyloxymethyl group;

1
one of Q1 and T represents a group represented by the general

. formula:

15 (wherein P1 represents a hydrogen atom, a lower acyl group, &
lower alkoxy-substituted (lower acyl) group, a lower
alkoxycarbonyl-substituted (lower acyl) group, a lower
alkoxycarbonyl group or a lower alkoxy-substituted (lower

alkoxycarbonyl) group), while the other represents a lower alkyl



10g 10g: 10%&' () -8310%& () - 6#10% & ()-/ 10%& ()-9-, #10%& () - Y+
10%9& ()-T xY:/! 10910%@& ()- 109%@& ()-10%@& ()- -10%@& ()- 109 () -
10%a&' ()- 10g G dE: /! 10gF%0%@& ()- #@10%@& () - 10%@& ()-S!'109%& () -
109@&' ()- 10%@& ()-3?{>}"?:/! 10932 1004&& ()- FO 10%@& ()- !x-10%& ()- 33+
10%@& ()- !'s@9%10%& ()- '10%&& ()- LbCl 10gl0%& ()-10%& ()- 10@10@
10@Y: 10%@&' () -610%& ()-14z 109%& ()-3LeAaBbC! 10g 10%& ()- 1099& ()-! m
10%6G@5@& ()-!1099& ()-F 10%0& ()- 10%& ()-LedEbC! 10gl #T#10%0& () -!
109%90& ()- 109%& ()-&S109%0& ()-S10%& ()-s 10%I§'()-LA?bC! 1090
1090°& () - 'do¥8ard R & halEe) 0Yw&r( p1k¥y] ) 49100@; (B - ' dd90e® dntdea hYIE&aen- Nd YNC!
10g 10T

J atom, a lower alkyl group, a lower alkoxy group, a lower alkylthio

group, a halo(lower alkyl) group or a halogen atom; and with
1
the proviso that P does not represent a hydrogen atom when R
5 represents a hydrogen atom or a lower alkyl group, or a

pharmaceutically acceptable salt thereof.

4. A glucopyranosyloxypyrazole derivative as claimed in

claim 3 wherein T1 represents a group represented by the general

10 formula:

P'o O°
HOY “'OH

OH

(wherein Pl represents a hydrogen atom, a lower acyl group, a
lower alkoxy-substituted (lower acyl) group, a lower
alkoxycarbonyl-substituted (lower acyl) group, a lower

15 alkoxycarbonyl group or a lower alkoxy-substituted (lower
alkoxycarbonyl) group):; and Q1 represents a lower alkyl group
or a halo(lower alkyl) group, or a pharmaceutically acceptable

salt thereof.

20 5. A glucopyranosyloxypyrazole derivative as claimed in

claim 3, represented by the general formula:



10T 10T: 10957& () - 8@LO%& () - Y6L0%& () - 4s1094T& () - 2Z109%& () --i dEYNC! 10g
110% u& ()-' 10% u& ()- T 10%u& ()-Y 10% u& ()- 10%u& ()-@

10% u& ()-cdEYNC! 10g @L0% u& ()- Yt 10% u& ()-y!10% u& () -

10% u&' ()-!10% u& ()-10% u& ()->W aBYNZ3 10gl +310% u& ()-!!) 10%NuNu& () -
10% u& ()-Y 9%40% u& ()-#@0% u& ()-"10% u& ()-:r"*pqrdE /! 10-u

10- u8s10% u& ()-6!10% u& ()-4 10% u& ()- 2

10% u& ()-/10% u& ()-9-10% u& ()-rsvPxY:/! 10-u, 4"109&Z& ()-1 109%&Z& () -
1092& ()- , 109@& (%- & 109%Z8& ()- @ 10%& ()- 10-uPCdE:/! 10-u, FL 10%&Z& ()-

10928 () -yn&20%E&R YY) el n)s a HPIEL &) -aabwwa(wwmwgrmp,
| +109Z&' () -1 )10%& ()- '10%2&' ()-39%0%& ()-# 10%& ()-3, 109%Z& ()- ZdE:/!

10Z 10ZF: o 10%&'dD) wF8 0% fdsdb Sl QVEES . ze ()
11098 ()-L- 10(%2&'?) >xf€% =il QY 8o0b-repf KA by the genera

10%@ () - A624@R14) - LOY@E () - - LOY@ () - 10%@& () - 10%@& () -
|

P20 00
HO™ “0H

OH

5 (wherein P2 represents a lower acyl group, a lower alkoxy-
substituted (lower acyl) group, a lower alkoxycarbonyl-
substituted (lower acyl) group, a lower alkoxycarbonyl group
or a lower alkoxy-substituted (lower alkoxycarbonyl) group),
whiletheotherrepresentsaloweralkylgroup;andRZIrepresents

10 a lower alkyl group, a lower alkoxy group or a lower alkylthio

group, or a pharmaceutically acceptable salt thereof.

6. A glucopyranosyloxypyrazole derivative as claimed in
2
claim 5 wherein T represents a group represented by the general

15 formula:

P20
HOY “'OH
OH

(wherein P2 represents a lower acyl group, a lower alkoxy-
substituted (lower acyl) group, & lower alkoxycarbonyl-
substituted (lower acyl) group, a lower alkoxycarbonyl group
20 or a lower alkoxy-substituted (lower alkoxycarbonyl) group):
and Q2 represents a lower alkyl group, oxr a pharmaceutically

acceptable salt thereof.



10Z>x. kaB: /! 10Z 10%@& ()- & 10%@& ()-!tf-109%& () -

109@& () - z109%@& ()- 109%@& ()-3LaB: /! 10Z F+f 109%@& ()-!Vf)109%& ()- 3'

109 () - Y409%@& () - #109%@& ()- !s109%@& ()--~ dE /! 10@

10@8MLOY@ () - 6- #10%@& () - 34 109%@& ()1232 10%@& ()- /3

109%@& () - & "109%@& ()-$a| xY: /! 10@ 10%@& ()-F 10%@& ()- 10%G& () -

109 ()- @LOY@ ()- 10%@& ()- 10@ddE: /! 10@Z109%@& ()-y' 109%@& () -

109 ()- 109%@& ()-Of g10%@& ()-F 10%@& ()-K\dE: /! 10@)3$10%@& ()-' @
109%@& ()-Y %2109%@& () - #109%@& ()-!10%@& ()- -10%@& ()-P | JKIE /! 10@ 10@
109%@& ()-8 10%@& ()- 6@10%& () -/

109@& () - 9- @LOY%@ () - Y+: ! 10%@& () - KLOYXY: /! 10@| s109%& ()- G 109%& () -
109& () - " T09& (B 91heURviendEyaixypyra0GEdEetivad@eHa0%81 41med 1OSR () -,
109& ()-L109& ()- 109& ()- 109& ()-P 1}72:/! 10@/

109& () - LCLaifo®, ( repireeddito by (the G@n#1RIRFOXmul8%& () - % 109& ()-; { aVK@
10@ 10 10

R21 TS

5 wherein R11 represents a hydrogen atom or a lower alkyl group;
one of Q3 and T3 represents a group represented by the general

formula:

(wherein P3 represents a lower acyl group or a lower

10 alkoxycarbonyl group), while the other represents a lower alkyl
group; and R21 represents a lower alkyl group, a lower alkoxy
group or a lower alkylthio group, or a pharmaceutically

acceptable salt thereof.

15 8. A glucopyranosyloxypyrazole derivative as claimed in

claim 7 wherein T3 represents a group represented by the general

formula:

P30 O
HOY “/OH

OH

3
(wherein P represents a lower acyl group or a lower



10: 7 10% ()-8z 10%& ()-!4y10%&: ()-3 10% ()- 1 10%& ()-+>dEVK@ 10@ 103
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10908 () - Wx*aBVK@ 10@5@09%& ()- 11006& ()-@ 10%& ()-FL-f#10%& ()-10
) 10% ()-) 10%T& ()-*ib@ 10@#10% .& ()-, 10%@& ()- 10T 10T 10T3

£ 1090T& ()-BL10%Y& () - F6" 100T& () - z<r wx6b@ 10! t 9- y#10%& () - g|

| +10%G8 ()-! C# | 10%& ()-!yyf#100& ()-s! HLO%& ()-! #109%83& () - abcdguV7!
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1090& () - 3- 1095°& () -, MLOY& ()-3 10%& ()-1(, 1090T& ()-9z/ aBuv7! 1013l .z
100678 () -, o#10%FRALDaYEu L DVERL ) abbehOBIE) s &L % thereof .

109578 () - #@109F& ()- EFGHIYNC 10! 3 10T 10T 10T |: 1090& ()- Yf 810%F& () -6
10957&' () - FA109&’ () - FOz10%T& () - HK8va} A<YNC

9. A glucopyranosyloxypyrazole derivative as claimed in
5 claim 5, represented by the general formula:
R22 T4
\
Y

,':‘12

Q4

wherein R12 represents a hydrogen atom or a straight-chained
4
or branched alkyl group having 1 to 3 carbon atoms; one of Q

and T4 represents a group represented by the general formula:
10
I

P20 O°
HOY “/OH

OH

(whexrein P2 represents a lower acyl group, a lower alkoxy-

substituted (lower acyl) group, a lower alkoxycarbonyl-
| substituted (lower acyl) group, a lower alkoxycarbonyl group
or a lower alkoxy-substituted (lower alkoxycarbonyl) group),
15 while the other represents a straight-chained or branched alkyl
group having 1 to 3 carbon atoms; and R22 represents a
straight-chained or branched alkyl group having 1 to 4 carbon
atoms, a straight-chained or branched alkoxy group having 1 to
3 carbon atoms or a straight-chained ox branched alkylthio group
20 having 1 to 3 carbon atoms, or a pharmaceutically acceptable

salt thereof.



1011° MBLO%N& ()-

7#100G& ()-g! f z#10% ()-g" 1097& ()-1"10% & ()-,109F& ()- q|n' R3! 110%& ()-
10TT 10TT 10TT!x. 100T& ()-, 10%& ()-!~ MBLOURRE ()- x MB10% & () -

"aB R3! 1110%' ()-)s10% ()- Oy9100& ()26my910%& ()- m SL0%& ()-f f
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109 ()-)eA R3! 1#3q 109 ()-) 0% ()-)100& ()-)10% ()-)#3q

dJ+3109&' (1)0-.) 10P&' uddt8ranosyloxypyrazole derivative as claimed in

100& ()-) 10%& ()-) 100%& ()-) 109& ()-) eF+310%& (10%& ()-) 10%& ()-) 10%& ()-)#3
q 10%' () -QLEAMED (Jhe i3 TO MR e te) o )gh9 £3p)d H6BL &3 Dyl OB&'geheXH2q

100& ()-)!" . 56eA+310%3q 10%& ()-) 10%& ()-) 100& ()-) 10%& ()-)#3q

69 @NORXd Fe3 05k { ) - ) 100& () - ) #3q

109 () -) 100 () -) 10%& () -) 109 () -) X"ef i pveF+310%& (10% ()-) 10%& () -) 109%
T()-)#3

v ()) 100 ()-) v} ~efeResReTove ()-) 10% ()-) 10%: ()-) 10%: ()-) #3q
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100& () - F( F610%:& ()- F3 1008& ()-1

5 (wherein P2 represents a lower acyl group, a lower alkoxy-
substituted (lower acyl) group, a lower alkoxycarbonyl-
substituted (lower acyl) group, a lower alkoxycarbonyl group
or a lower alkoxy-substituted (lower alkoxycarbonyl) group);
and Q4 represents a straight-chained or branched alkyl group

10 having 1 to 3 carbon atoms, or a pharmaceutically acceptable

salt thereof.

11. A glucopyranosyloxypyrazole derivative as claimed in

claim 9, represented by the general formula:

H22 T5

15

2
wherein Rl represents a hydrogen atom or a straight-chained
or branched alkyl group having 1 to 3 carbon atoms; one of Q5

5
and T represents a group represented by the general formula:

P30 00
HOY "OH

OH
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o) armaceutlcally acceptable salt thereof.

10 12. A glucopyranosyloxypyrazole derivative as claimed in

claim 11 wherein T5 represents a group represented by the general

formula:

0
P30 ©

HO™ “/OH
OH

(wherein P3 represents a lower acyl group or a lower
15 alkoxycarbonyl group); and Q5 represents a straight-chained or
branched alkyl group having 1 to 3 carbon atoms, or a

pharmaceutically acceptable salt thereof.

13. A glucopyranosyloxypyrazole derivative as claimed in
20 claim 12, which is selected from the group consisting of
4-[ (4-isopropoxyphenyl)methyl]-l-isopropyl-3-(6-0O-methoxy-
carbonyl-f-D-glucopyranosyloxy)-5-methylpyrazole,
3-(6-0-ethoxycarbonyl-fB-D-glucopyranosyloxy)-4-~[(4-iso-

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



~ 108 & ()-s${ ~ 10%8 & ()-s${ ~ 10%B & ()-s${ ~ 10% & ()-s$#3R { ~

10% & ()-s$ " <yYOLO1O#3R} { ~ 10% & ()-s${ ~ 10% & ()-s${ ~ 10% & ()-s${ ~
109 & ()-s$#3R  #2: ABE DyY91010#3{ ~ 10% & ()-s$#3R} { ~ 109 & ()-s${ ~
10% & ()-s${ ~ 10% & ()-s${ ~ 10% & ()128$ET[ bef u{ _?yY91010#{ ~ 10% & () - s${
~ 104 & ()-s$#3R { ~ 10%8 & ()-s${ ~ 10% & ()-s${ ~ 10% & ()-s$u_2yY91010#{
~ 108 & ()-s${ ~ 108 & ()-s${ ~ 104 & ()-s$#3R { ~ 108 & ()-s${ ~

109 & ()-5s$_?yY91010#{ ~ 10% & ()-s${ ~ 10% & ()-s${ ~ 10% & ()-s${ ~

10% & () - s$#3R {

3-(6-0-isopropoxycarbonyl-f-D-glucopyranosyloxy)-4-[(4-iso-
propoxyphenyl)methyl]-1-isopropyl-5-methylpyrazole,
3-(6-0-isobutoxycarbonyl-f-D-glucopyranosyloxy)-4-[(4-iso-
propoxyphenyl)methyl]-1-isopropyl-5-methylpyrazole,

5 4-[{(4-ethylphenyl)methyl]-1l-isopropyl-3-(6-0O-methoxy-
carbonyl-f-D-glucopyranosyloxy)-5-methylpyrazole,
3-(6-0-ethoxycarbonyl-f3-D-glucopyranosyloxy)-4-[(4-ethyl-
phenyl)methyll-l-isopropyl-5-methylpyrazole,

4-[ (4-ethylphenyl)methyl]-3-(6-0O-isopropoxycarbonyl-f-D-

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

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

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

20 glucopyranosyloxy)-l-isopropyl-5-methylpyrazole,
l-isopropyl-3-(6-0O-methoxycarbonyl-f-D-glucopyranosyloxy)-
4-[ (4-methoxyphenyl)methyl]-5-methylpyrazole,
3-(6-0-ethoxycarbonyl-f3-D-glucopyrancsyloxy)-1l-isopropyl-4-
[ (4-methoxyphenyl)methyl]-5-methylpyrazole,

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

3-(6-0-isobutoxycarbonyl-f-D-gluco-pyranosyloxy)-1-iso-



~ 109 & ()-s$ <yY91010#3R} { ~ 108 & ()-S${ ~ 108 & ()-sH ~ 10 & ()-s${ ~
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10 & ()-SH{ ~ 108 & ()-s${ ~ 10%W & ()-s$. 8?@R{ _?yY91010#{ ~ 109 & ()-s9¥{

~ 10% & ()-s$#3R} { ~ 10% & ()-s${ ~ 1B & ()-s${ -~

108 & ()-s$RI mMqg_?yY91010#{ ~ 10MW & ()-s${ ~ 108 & ()-sH{ ~ 10% & ()-s$#3R}

{ ~ 108 & ()-s${ ~ 109 & ()-s$_?yY91010#{ ~ 10U & ()-s$¥{ ~ 108 & ()-s${ -~

10 & ()-sH{ ~ 108 & ()-sH#3R} { ~ 10%B & ()-s$ <yY91010#3R} { ~

108 & ()-s${ ~ 10 & ()-s9P{
propyl-4-[{4-methoxyphenyl)methyl]-5-methylpyrazole,
l-isopropyl-3-(6-0-methoxycarbonyl-f-D-glucopyranosyloxy)-
5-methyl-4-[(4-methylthiophenyl)methyl]pyrazole,
3-(6-0-ethoxycarbonyl-f-D-glucopyranosyloxy)-1l-isopropyl-5-

5 methyl-4-[(4-methylthiophenyl)methyllpyrazole,
3-(6-0-isopropoxycarbonyl-f-D-glucopyranosyloxy)-l-iso-
propyl-5-methyl-4-{(4-methylthiophenyl)methyllpyrazole and
3-(6-0-isobutoxycarbonyl-f3-D-glucopyranosyloxy)-1l-iso-
propyl-5-methyl-4-[(4-methylthiophenyl)methyljpyrazole.

10
14. A glucopyranosyloxypyrazole derivative as claimed in
claim 13, which is selected from the group consisting of
4-[(4-isopropoxyphenyl)methyl]-1l-isopropyl-3-(6-0-methoxy-
carbonyl-f-D-glucopyranosyloxy)-5-methylpyrazole,

15 3-(6-0-ethoxycarbonyl-f3-D-glucopyranosyloxy)-4-[(4-iso-
propoxyphenyl)methyl]-1-isopropyl-5-methylpyrazole,
3-(6-0-isopropoxycarbonyl-pf-D-glucopyranosyloxy)-4-{(4-iso-

3 propoxyphenyl)methyl]-1-isopropyl-5-methylpyrazole and
3-(6-0-isobutoxycarbonyl-f-D-glucopyranosyloxy)-4-|(4-iso-

20 propoxyphenyl)methyl]-1-isopropyl-5-methylpyrazole.

15, 3-(6-0-Ethoxycarbonyl-f3-D~glucopyranosyloxy)-4-[(4-

isopropoxyphenyl)methyl]-1-isopropyl-5-methylpyrazole.

25 16. A pharmaceutical composition comprising as an active
ingredient a glucopyranosyloxypyrazole derivative as claimed

in claim 1-15 or a pharmaceutically acceptable salt thereof.
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17. Apharmaceutical compositionasclaimedinclaimléwherein

the composition is a human SGLT2 inhibitor.

5 18. A pharmaceutical composition as claimed in claim 16 or
17 wherein the composition is an agent for the prevention or

treatment of a disease associated with hyperglycemia.

19. Apharmaceutical compositionasclaimedinclaiml8wherein
10 the disease associated with hyperglycemia is selected from the
group consisting of diabetes, diabetic complications, obesity,
hyperinsulinemia, glucosemetabolismdisorder, hyperlipidemia,
hypercholesterolemia, hypertriglyceridemia, 1lipid metabolism
disorder, atherosclerosis, hypertension, congestive heart

15 failure, edema, hyperuricemia and gout.

20. Apharmaceutical compositionasclaimedinclaiml9wherein

: the disease associated with hyperglycemia is diabetes.
20 21. Apharmaceutical compositionasclaimedinclaiml9 wherein
the disease associated with hyperglycemia is diabetic

complications.

22. Apharmaceutical compositionasclaimedinclaiml9wherein

256 the disease associated with hyperglycemia is obesity.

23. A pharmaceutical composition as claimed in claim 16-22
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25. Auseof aglucopyranosyloxypyrazole derivative as claimed
10 in claim 1-15 or a pharmaceutically acceptable salt thereof for

the manufacture of a pharmaceutical composition for the

prevention or treatment of a disease associated with

hyperglycemia.

15 26. A pharmaceutical combination which comprises (A) a
glucopyranosyloxypyrazole derivative claimed in claim 1-15 or
a pharmaceutically acceptable salt thereof, and (B) at least

' one member selected from the group consisting of an insulin

sensitivity enhancer, a glucose absorption inhibitor, a

20 Dbiguanide, aninsulinsecretionenhancer, aninsulinpreparation,
a glucagon receptor antagonist, an insulin receptor kinase
stimulant, a tripeptidyl peptidase II inhibitor, a dipeptidyl
peptidase IV inhibitor, a protein tyrosine phosphatase-1B
inhibitor, a glycogen phosphorylase inhibitor, a glucose-6-

25 phosphatase inhibitor, a fructose-bisphosphatase inhibitor, a
pyruvate dehydrogenase inhibitor, a hepatic gluconeogenesis

inhibitor, D-chircinsitol, a glycogen synthase kinase-3
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a sympathetic blocking agent, a centrally acting

antihypertensive agent, an oj-adrenoceptor agonist, an
antiplatelets agent, a uric acid synthesis inhibitor, a

uricosuric agent and a urinary alkalinizer.

ot

27. A pharmaceutical combination claimed in claim 26 for the
prevention or treatment of a disease associated with

hyperglycemia.

10 28. A pharmaceutical combination claimed in claim 27 wherein
the active ingredient other than a glucopyranosyloxypyrazole
derivativeclaimedinclaiml-15orapharmaceuticallyacceptable
salt thereof is at least one member selected from the group
consisting of an insulin sensitivity enhancer, a glucose

15 absorptioninhibitor, abiguanide, aninsulin secretion enhancer,
an insulin preparation, a glucagon receptor antagonist, an
insulin receptor kinase stimulant, a tripeptidyl peptidase II

! inhibitor, a dipeptidyl peptidase IV inhibitor, a protein
tyrosine phosphatase-1B inhibitor, a glycogen phosphorylase

20 inhibitor, a glucose-6-phosphatase inhibitor, a fructose-
bisphosphatase inhibitor, a pyruvate dehydrogenase inhibitor,
ahepaticgluconeogenesis inhibitor, D-chiroinsitol, aglycogen
synthase kinase-3 inhibitor, glucagon-like peptide-1, a
glucagon-like peptide-1l analogue, a glucagon-like peptide-1

25 agonist, amylin, an amylin analogue, an amylin agonist and an
appetite suppressant, and the disease associated with

hvperglycemia is diabetes.
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29. A pharmaceutical combination claimed in claim 28 wherein
the active ingredient other than a glucopyranosyloxypyrazole
derivativeclaimedinclaiml-15orapharmaceuticallyacceptable
5 salt thereof is at least one member selected from the group
consisting of an insulin sensitivity enhancer, a glucose
absorptioninhibitor, abiguanide, aninsulinsecretionenhancer,
an insulin preparation, a glucagon receptor antagonist, an
insulin receptor kinase stimulant, a tripeptidyl peptidase II
10 inhibitor, a dipeptidyl peptidase IV inhibitor, a protein
tyrosine phosphatase-1B inhibitor, a glycogen phosphorylase
inhibitor, a glucose-6-phosphatase inhibitor, a fructose-
bisphosphatase inhibitor, a pyruvate dehydrogenase inhibitor,
ahepaticgluconeogenesis inhibitor, D-chiroinsitol, aglycogen
15 synthase kinase-3 inhibitor, glucagon-like peptide-1, a
glucagon-like peptide-1 analogue, a glucagon-like peptide-1

agonist, amylin, an amylin analogue and an amylin agonist.

30. A pharmaceutical combination claimed in claim 29 wherein
20 the active ingredient other than a glucopyranosyloxypyrazole
derivativeclaimedinclaiml-15orapharmaceuticallyacceptable
salt thereof is at least one member selected from the group
consisting of an insulin sensitivity enhancer, a glucose
absorptioninhibitor, abiguanide, aninsulinsecretionenhancer

256 and an insulin preparation.

31. A pharmaceutical combination claimed in claim 27 wherein
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the active ingredient other than a glucopyranosyloxypyrazole
derivativeclaimedinclaiml-15orapharmaceuticallyacceptable
salt thereof is at least one member selected from the group
consisting of an insulin sensitivity enhancer, a glucose
5 absorptioninhibitor, abiguanide, aninsulinsecretionenhancer,
an insulin preparation, a glucagon receptor antagonist, an
insulin receptor kinase stimulant, a tripeptidyl peptidase I1
inhibitor, a dipeptidyl peptidase IV inhibitor, a protein
tyrosine phosphatase-1B inhibitor, a glycogen phosphorylase
10 inhibitor, a glucose-6-phosphatase inhibitor, a fructose-
bisphosphatase inhibitor, a pyruvate dehydrogenase inhibitor,
a hepatic gluconeogenesis inhibitor, D-chiroinsitol, glycogen
synthase kinase-3 inhibitors, glucagon-like peptide-1, a
glucagon-like peptide-1 analogue, a glucagon-like peptide-1
15 agonist, amylin, anamylin analogue, an amylinagonist, analdose
reductase inhibitor, an advanced glycation endproducts
formation inhibitor, a protein kinase C inhibitor, a
y-aminobutyric acid antagonist, a sodium channel antagonist,
atranscript factorNF-xBinhibitor, alipidperoxidase inhibitor,
20 an N-acetylated-o-linked-acid-dipeptidase inhibitor,
insulin-1like growth factor-I, platelet-derived growth factor,
a platelet derived growth factor analogue, epidermal growth
factor, nerve growth factor, a carnitine derivative, uridine,
5-hydroxy-1-methylhidantoin, EGB-761, bimoclomol, sulodexide,
25 ¥Y-128, an angiotensin-converting enzyme inhibitor, a neutral
endopeptidase inhibitor, anangiotensinII receptor antagonist,

an endothelin-converting enzyme inhibitor, an endothelin
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15 salt thereof is at least one member selected from the group
consisting of an insulin sensitivity enhancer, a glucose
absorptioninhibitor, abiguanide, aninsulinsecretion enhancer,
! an insulin preparation, a glucagon receptor antagonist, an
insulin receptor kinase stimulant, a tripeptidyl peptidase II
20 inhibitor, a dipeptidyl peptidase IV inhibitor, a protein
tyrosine phosphatase-1B inhibitor, a glycogen phosphorylase
inhibitor, a glucose-6-phosphatase inhibitor, a fructose-
bisphosphatase inhibitor, a pyruvate dehydrogenase inhibitor,
ahepatic gluconeogenesis inhibitor, D-chiroinsitol, a glycogen
25 synthase kinase-3 inhibitor, glucagon-like peptide-1, a
glucagon-like peptide-1 analogue, a glucagon-like peptide-1

agonist, amylin, an amylin analogue, an amylin agonist, a
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10
35. A pharmaceutical combination claimed in claim 34 wherein
the appetite suppressant is an drug selected from the group
consisting of a monoamine reuptake inhibitor, a serotonin
reuptake inhibitor, aserotoninreleasingstimulant, aserotonin

15 agonist, a noradrenaline reuptake inhibitor, a noradrenaline
releasing stimulant, an oj;-adrenoceptor agonist, a
f2-adrenoceptor agonist, a dopamine agonist, a cannabinoid

J receptor antagonist, ay-aminobutyric acid receptor antagonist,

a Hia-histamine antagonist, L-histidine, leptin, a leptin

20 analogue, a leptin receptor agonist, a melanocortin receptor
agonist, oa-melanocyte stimulating hormone, cocaine-and
amphetamine-regulated transcript, mahogany protein, an
enterostatin agonist, calcitonin, calcitonin-gene-related
peptide, bombesin, a cholecystokinin agonist, corticotropin-

25 releasing hormone, acorticotropin-releasing hormone analogue,
a corticotropin-releasing hormone agonist, urocortin,

somatostatin, a somatostatin analogue, a somatostatin receptor
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antagonist, a transcript factor NF-kB inhibitor, a lipid

peroxidase inhibitor, an N-acetylated-a-linked-acid-
dipeptidase inhibitor, insulin-like growth factor-I,
platelet-derived growth factor, a platelet-derived growth
factor analogue, epidermal growth factor, nerve growth factor,
a carnitine derivative, uridine, 5-hydroxy-1l-methylhidantoin,
EGB-761, bimoclomol, sulodexide, ¥-128, a hydroxymethyl-
glutarylcoenzyme Areductase inhibitor, afibricacidderivative,
a Bz-adrenoceptor agonist, an acyl-coenzyme A cholesterol
acyltransferase inhibitor, probcol, a thyroid hormone receptoxr
agonist, acholesterol absorptioninhibitor, alipase inhibitor,
a microsomal triglyceride transfer protein inhibitor, a
lipoxygenase inhibitor, a carnitine palmitoyl-transferase
inhibitor, a sgualene synthase inhibitor, a low-density
lipoprotein receptor enhancer, a nicotinic acid derivative, a
bile acid sequestrant, a sodium/bile acid cotransporter
inhibitor, a cholesterol ester transfer protein inhibitor, an
appetite suppressant, an angiotensin-converting enzyme
inhibitor, a neutral endopeptidase inhibitor, an angiotensin
ITI receptor antagonist, an endothelin-converting enzyme
inhibitor, an endothelin receptor antagonist, a diuretic agent,
a calcium antagonist, a vascdilating antihypertensive agent,
a sympathetic blocking agent, a centrally acting
antihypertensive agent, an op-adrenoceptor agonist, an
antiplatelets agent, a uric acid synthesis inhibitor, a

uricosuric agent and a urinary alkalinizer.
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37. A use of (A) a glucopyranosyloxypyrazole derivative
claimed in claim 1-15 or a pharmaceutically acceptable salt
thereof, and (B) at least one member selected from the group
consisting of an insulin sensitivity enhancer, a glucose
absorptioninhibitor, abiguanide, aninsulin secretionenhancer,
an insulin preparation, a glucagon receptor antagonist, an
insulin receptor kinase stimulant, a tripeptidyl peptidase II
inhibitor, a dipeptidyl peptidase IV inhibitor, a protein
tyrosine phosphatase-1B inhibitor, a glycogen phosphorylase
inhibitor, a glucose-6-phosphatase inhibitor, a fructose-
bisphosphatase inhibitoxr, a pyruvate dehydrogenase inhibitor,
ahepaticgluconeogenesis inhibitor, D-chiroinsitol, aglycogen
synthase kinase-3 inhibitor, glucagon-like peptide-1, a
glucagon-like peptide-1 analogue, a glucagon-like peptide-1
agonist, amylin, anamylin analogue, anamylin agonist, analdose
reductase inhibitor, an advanced glycation endproducts
formation inhibitor, a protein kinase C inhibitor, a
y-aminobutyric acid receptor antagonist, a sodium channel
antagonist, a transcript factor NF-xB inhibitor, a lipid
peroxidase inhibitor, an N-acetylated-a-linked-acid-
dipeptidase inhibitor, insulin-like growth factor-I,
platelet-derived growth factor, a platelet-derived growth
factor analogue, epidermal growth factor, nerve growth factor,
a carnitine derivative, uridine, 5-hydroxy-1-methylhidantoin,
EGB-761, bimoclomol, sulodexide, Y-128, a hydroxymethyl-

glutaryl coenzyme A reductase inhibitor, a fibric acid
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derivative, a [3-adrenoceptor agonist, an acyl-coenzyme A
cholesterol acyltransferase inhibitor, probcol, a thyroid
hormone receptor agonist, a cholesterol absorption inhibitor,
a lipase inhibitor, a microsomal triglyceride transfer protein
inhibitor, a lipoxygenase inhibitor, a carnitine palmitoyl-
transferase inhibitor, a squalene synthase inhibitor, a
low-density lipoprotein receptor enhancer, a nicotinic acid
derivative, a bile acid sequestrant, a sodium/bile acid
cotransporter inhibitor, a cholesterol ester transfer protein
inhibitor, an appetite suppressant, an angiotensin-converting
enzyme inhibitor, a neutral endopeptidase inhibitor, an
angiotensin II receptor antagonist, an endothelin-converting
enzyme inhibitor, an endothelin receptor antagonist, a diuretic
agent, a calcium antagonist, a vasodilating antihypertensive
agent, a sympathetic blocking agent, a centrally acting
antihypertensive agent, an oz-adrenoceptor agonist, an
antiplatelets agent, a uric acid synthesis inhibitor, a
uricosuric agent and a urinary alkalinizer, for the manufacture
of a pharmaceutical composition for the prevention or treatment

of a disease assoclated with hyperglycemia.



