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DESCRIPTION

GLUCOPYRANOSYLOXYPYRAZOLE DERIVATIVES
AND USE THEREOF IN MEDICINES

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

general formula:

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

represented by the general formula:

(whereinPrepresentsahydrogenatomoragroupformingaprodrug),
20 while the other represents a lower alkyl group or a halo(lowef

alkyl)group;Rzrepresentsakwdrogenatmn,aloweralkylgroupA
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a lower alkoxy group, a lower alkylthio éroup, a
halo (lower alkyl) group or a halogen atoﬁ; and with the
proviso that P does not represent a hydrégen atom when R
represents a hydrogen atom or a lower alﬁyl group, ©Or

5 pharmaceutically acceptable salts thereo%, excluding 4’ -
((4'-methylthiophenyl)methyl)—5’—trif1uo#omethy1-3'-O-(6-
O-carbomethoxy-ﬂ—D-glucopyranosyl)—1H-pyﬁazole and 4’ -
((4’—ethylphenyl)methyl)-5'-trif1uorometgy1-3'-O-(6—0-
carbomethoxy-B-D-glucopyranosyl)—1H-pyra%ole which are

10 useful as agents for the prevention or t%eatment of a
disease associated with hyperglycemia sut¢h as diabetes,
diabetic complications or obesity., of wh%ch
glucopyranosyloxypyrazole derivatives, w@ich have an
inhibitory activity in human SGLT2, représented by the

15 general formula:

R2 T°

(1I)

g
wherein R° represents a hydrogen atom oria lower alkyl
group; one of Q° and T° represents a group represented by

20 the general formula:

HO 0.0 i
HOY “/OH ‘ ‘

OH ,

while the other represents a lower alkyﬂ group Oor a
halo (lower alkyl) group; and R? represen&s a hydrogen atom,
a lower alkyl group, a lower alkoxy gro&p, a ;ower

25 alkylthio group, a halo(lower alkyl) gréup or a halogen
atom, are active forms, and to pharmacedtical uses

thereof.

Background Art

COMS ID No: ARCS-179998 Received by IP Australia: Time (H:m) 14:13 Date (Y-M-d) 2008-02-20
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‘Diabetes is one of lifestyle-related diseases with the
backgroundof change of eatinghabit and lackof exercise. Hence,
diet and exercise thefapies are performed in patients with
diabetes. Furthermore, when its sufficient control and
continuous performance are difficult; drug treatment is
simultaneously performed. Now, biguanides, sulfonylureas and
insulinsensitivityenhancers have beenemployedas antidiabetic
agents. However, biguanides and sulfonylureas show
occasionally adverse effects such as lactic acidosis and
hypoglycemia, respectively. In a case of using insulin
sensitivity enhancers, adverse effects such as edema
océasionallyareobserved,ande:isalsoconcernedforadvancing
obesity. Therefore, in order to solve these problems, it has
Been desired to develop antidiabetic agents having a new
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
gluéose reabsorption at the kidney (J. Clin. Invest., Vol.79,
pPp.1510-1515 (1987)). In addition, it is reported that SGLT2
(Na®*/glucose cotransporter 2) is present in the S1 segment of
tne kidney's proximal tubule and participates mainly in
reabsorption of glucqse filtrated through glomerular (J. Clin.
Invest., Vol.93, pp.397-404 (1994)). Accordingly, inhibiting
a human SGLTZ activity prevents reabsorption of excess glucose
at the kidney, subsequently promotes excreting excess glucose

though theurine, and normalizes blood glucose level. Therefore, -
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fast develobment of antidiabetic agents, which have a potent
inhibitory activity in human SGLT2 and have a néw mechanism,
haﬁbeendesired. Also, since such agents promote the excretion
of excess glucose though the urine and consequently the glucose
accumulation in the body is decreased, they are also expected
to have a prevénting or alleviating effect on obesity and a
urinating effect. Furthermore, thelagents are considered té
be useful for various related diseases which occur accompanying
the progress of diabetes or obesity due to hyperglycemia.
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)).

Disclosure of the Inventi_on

The present inventors have studied earnestly to find
bompounds 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-
pyrazole derivatives represented by the above general formula
(II) as.their active forms in vivo, and show an excellent
inhibitory ;ctivity in hﬁman SGLT2 as mentioned below, thereby
forming the basis of the present invention.

The"present invention is to provide the following
glucopyranosyloxypyrazole derivatives or pharmaceutically
acceptable salts therebf, which exert an inhibitory activity

in human SGLT2 in vivo and show an excellent hypoglycemic effect



20702 2008 13:12 FAX 61 3 92438333 GRIFFITH HACK doos

2002225356 20 Feb 2008

- 5 -

1

|

by excreting excess glucose in the urineithrough
preventing the reabsorption of glucose a& the kidney, and
to provide pharmaceutical uses thereof, i
This is, the present invention relates to a
5 glucopyranosyloxypyrazole derivative represented by the

geheral formula:
i

)

wherein R represents a hydrogen atom, a Power alkyl group
16 or a group forming a prodrug; one of Q an T represents a
group represented by the general formul%:

|

PO O~ ©

HO™ “OH
OH

(wherein P represents a hydrogen atom or a group forming a
prodrug), while the other represents a lower alkyl group

15 or a halo(lower alkyl) group; R? represents a hydrogen
atom, a lower alkyl group, a lower alkoxy group, a lower
alkylthio group, a halo(lower alkyl) greup or a halogen
atom; and with the proviso that P does not represent a
hydrogen atom when R represents a hydroqen atom or a lower

20 alkyl group, or a pharmaceutically acceptable salt
thereof; excluding 4’-((4'-methylthlophenyl)methyl)-5'—
trifluoromethy1—3'—0—(6—O-carbomethoxy-ﬁ-D-
glucopyranosyl) -1H-pyrazole and 4’-((4'%
ethylphenyl)methyl)-5'-trif1uoromethy1-5'—0-(6-0-

25 carbomethoxy-B—D-glucopyranosyl)—1H-pyrézole.

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

prevention or treatment of a disease assoc1ated with

|
i

COMS ID No: ARCS-179998 Received by IP Australia: Time (H:m) 14:13 Date (Y-M-d) 2008-02-20
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hyperglycemia, which comprise as an active ingfedient a
glucopyranosyloxypyrazole derivative represented by the above
general formula (I) or a pharmaceutically acceptable salt
thereof.

The present invention relates to a method for the
prevention or treatment of a disease associated with
hyperglycemia, which comprises administering an effective
amount of a glucopyranosyloxypyrazole derivative represented
bytheabo&egeneralformula(I)cn:apharmaceuticallyacceptable
salt thereof.

The present invention relates to a use of a
glucopyranosyloxypyrazole derivative represented by the above
general formula (I) orapharmaceuticallyacceptablesalt thereof
for the manufacture of a pharmaceutical composition for the
prevention or treatment of a disease associated with
hyperglycemia.

Furthermore, the present invention relates to a
pharmaceutical combination which comprises (A) a
glucopyranosyloxypyrazole derivative represented by the above
general formula (I) orapharmaceuticallyacceptablesalt thereof,
and (B) at least one member selected from the group consisting
of an insulin sensitivity enhancer, a glucose absorption
inhibitor, abiguanide, aninsulinsecretionenhancer, aninsulin
preparation,aglucagonreceptofantagonist,aninsulinreceptor
kinase stimulant, a tripeptidyl peptidase II inhibitor, a
dipeptidyl peptidase IV inhibitor, a protein tyrosine

phosphatase-1B inhibitor, a glycogen phosphorylase inhibitor,
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a glucosef6—phosphatase inhibitor, a fructose-bisphosphatase
inhibitor, a pyruvate dehydrogenase inhibitor, a hepatic
gluconeogenesis inhibitor, D-chiroinsitol, a glycogen synthase
kinase-3 inhibitor, glucagon-like peptide-1, a glucagon-like
peptide—lanalogue,eaglucagon-likepeptide¥lagonist,amylin,
an amylin analogue, an amylin agonist, an aldose reductase
inhibitor, an advanced glycation endproducts formation
inhibitor, a protein kinase C inhibitor, a y-aminobutyric acid
receptor antagonist, a sodium channel antagonist, a transcript
factor NF-xB inhibitor, a lipid peroxidase inhibitor, an
N-acetylated-a-linked-acid-

dipeptidase inhibitor, insulin-like growth factqr-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, Y-128, a hydroxymethyl-
glutaryl coenzyme Areductase inhibitor, afibricacidderivative,
a B3-adrenoceptor agonist, an acyl-coenzyme A cholesterol
acyltransferaseinhibitor,probcol,iathyroidhormonereceptor
agonist,acholesterolabsorptioninhibitor,alipaseinhibitor,‘
a microsomal triglyceride transfer protein inhibitor, a
lipoxygenase inhibitor, a carnitine palmitoyl-transferase
inhibitor, a squalene synthaée 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
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inhibitor, a neutral endopeptidase inhibitor, an angiotensin
II receptor antagonist, an endothelin-converting enzyme
inhibitor, an endothelin receptor antagonist, a diuretic agent,
a calcium antagonist, a vasodilating antihypertensive agent,
a sympathetic blocking agent, a centrally acting .
antihypertensive agent, an az-adrenoceptor agonist, an
antiplatelets agent, a uric acid synthesis inhibitor, a
uricosuric agent and a urinary alkalinizer.

The present invention relates to a method for the
prevention or treatment of a disease associated'with
hyperglycemia, which comprises administering an effective
amount of (A) a glucopyranosyloxypyrazole derivative
represented by the above general formula (I) or a
pharmaceutically acceptable salt thereof, in combination with
(B) at least one member selected from the group consisting of
éninsulinsensitivityenhancer,aglucoseabsorptioninhibitor,
a biguanide, an insulin secretion enhancer, an inéulin
preparation, aglucagonreceptorantagonist, aninsulinreceptor
kinase stimulant, a tripeptidyl peptidase II inhibitor, a
dipeptidyl peptidase IV inhibitor, a protein tyrosine
phosphatase-1B inhibitor, a glycogen phosphorylase inhibitor,
a glucose-6-phosphatase inhibitor, a fructose-bisphosphatase
inhibitor, a pyruvate dehydrogenase inhibitor, a hepatic
glucoheogenesisinhibitor,D-chiroinsitol,aglycogensynthase
kinase-3 inhibitor, glucagon-like peptide-1, a glucagon-like
peptide—lanalogue,eaglucagon—likepeptide-lagoniSt;amyLin,

an amylin analogue, an amylin agonist, an aldose reductase
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inhibitor, an advanced giycation endproducts formation
inhibitor, a protein kinase C inhibitor, a y-aminobutyric acid
receptor antagonist, a sodium channel antagonist, a transcripf
factor NF-xB inhibitor, a lipid peroxidase inhibitor, an
N-acetylated-a-linked-acid-

dipeptidase inhibitor, insulin-1like growth faétor—I,
platelet-derived growth factor, a platelet-derived growth
factor analogue, epidermal growth factor, nerve g;qwth.factor,
acarnitinederivative,uridine,5—hydroxy-1-methylhidantoin(
EGB-761, biﬁoclomol, sulodexide, Y¥-128, a hydroxymethyl-
glutaryl coenzyme Areductase inhibitor, afibricacidderivative,
a 53—adrénoceptor agoniét, an acyl-coenzyme A cholesterol
acyltransferase inhibitor, probcoel, a thyroid hormone receptor
agonist,acholesterolabsorptioninhibitor,alipaseinhibitor;
a microsomal triglyceride transfer protein inhibitor, a
lipoxygenase inhibitor, a carnitine palmitoyl-transferase
inhibitor, a squalene synthase inhibitor, a low-densify
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 vasodilating antihypertensive agentf
a sympathetic blocking aéent, a centrally acting |

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

The p:esent invention relates to a use of (A) a
glucopyranosyloxypyrazole derivative represented by the above
general formula (I) orapharmaceuticallyacceptable sa_lt thereof,
and (B) at least one member selected from the group consisting
of an insulin sensitivity enhancer, a glucose absorption
inhibitor, abiguanide, aninsulinsecretionenhancer, aninsulin

preparation, aglucagonreceptor antagonist, aninsulinreceptor

" kinase stimulant, a tripeptidyl peptidase II inhibitor, a

dipeptidyl peptidése IV inhibitor, a protein tyrosine
phosphatase-1B inhibitor, a glycogen phosphorylase inhibitor,
a glucose-6-pho§phatase inhibitor, a fructose-bisphosphatase
inhibitor, a pyruvate dehydrogenase inhibitor, a hepatic
gluconeogenesis inhibitor, D-chiroinsitol, a glycogen synthase
kinase-3 inhibitor, glucagon-like peptide-1, a glucagon-like
peptide-1 analogue, a glucagon-like peptide-1 agonist, aJnylin(
an amylin analogue, an amylin agonist, an aldose reductase
inhibitor, an advanced glycation endproducts formation
inhibitor, a protein kinase C inhibitor, a y-aminobutyric acid
receptor antagonist, a sodium channel antagonist, a transcripﬁ
f;:lctor NF-xB inhibitor, a lipid peroxidase inhibitdr, an
N—acetylated-a-linked-écid-

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,
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EGB-761, bimoclomol, sulodexide, Y-128, a hydroxymethyl-
glutaryl coenzyme A reductase inhibitor, a fibric acid
derivative, a f3-adrenoceptor agonist, an acyl-coenzyme A
cholesterol acyltransfgrase inhibitor, probcol, a thyroid
hormone receptor agdnist, a cholesterol absorption inhibitor,
a lipase inhibitor, a microsomal triglyceride transfer protein
inhibitof, a lipoxygenase inhibitor, a carﬁitine 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 ajz-adrenoceptor agonist, an
antiplatelets agent, a uric ac¢id synthesis inhibitor, a
uricosuric agent and a urinary alkalinizer, for the manufacture
of a pharmaceutical composition for the prévention 6r treatment
of a disease associated with hyperglycemié.

In the present invention, the term "prodrug” means a
compound which is converted into a glucopyranosyloxypyrazole
derivative represented by the above general formula (II) as an
active form thereof in.vivo. As examples of groups forming

prodrugs, in cases of such groups located. at a hydroxy group,
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a hydroxy-protective group used generally as a prodrug such as
a lower acyl group, a lower alkoxy-substituted (lower acyl) group,
a lower alkoxycarbonyl-substituted (lower acyl) group, a lower
alkoxycarbonyl group and a lower alkoxy-substituted (lower‘
alkoxycarbonyl) group are illustrated, and in cases of such
groups located at a nitrogen atom, an amino-protective group
used generally as a prodrug such as a lower acyl gfoup, a lower
alkoxycarbonyl group, a lower acyloxymethyl group and a lower
alkoxycarbonyloxymethyl grodp are illustrated.

As the glucopyranosyloxypyrazole derivatives represented
by the above general formula (I), for example; compounds

represented by the general formula:

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

acyloxymethyl group or a lower alkoxycarbonyloxymethyl group;
one of Q1 and T1 represents a group represented by the general

formula:

1 ) .
(wherein P represents a hydrogen atom, a lower acyl group, a

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

‘alkoxycarbonyl-substituted (lower acyl) group, a lower
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alkoxycarbonyl group or a lower alkbxy-substituted (lower
alkoxycarbonyl) group, while the other represents a lower alkyl
group or a halo(lower alkyl) group;‘R2 represents a hydrogen
atom, a lower alkyl group, a lower alkoxy group, a lower alkylthio
group, a halo(lower alkyl) group or a halogen atom; and with
the proviso that Pl does not represent a hydrogen atom when Rl
represents a hydrogen atom or a lower alkyl group, are
illustrated.:

In the present invention, the term "lower alkyl group”
means a straight-chained or branched alkyl group having 1 to
6 carbon atoms such as a methyl group, an ethyl group, a propyl
group, an isopropyl group, a butyl group, an isobutyl group,
a sec-butyl group, a tert—bﬁtyl group, a pentyl group, an
isopentyl group, a neopentyl group, a tert-pentyl group, a hexyl
group or the like; the term “"lower alkoxy group” means a
straight-chained or branched alkoxy group having 1 to 6 carbon
atoms such as a methoxy group, an ethoxy group, a propoxy group,
an isopropoxy group, a butoxy group, an isobutoxy group, a
sec-butoxy group, a tert-butoxy group, a pentyloxy group, an
isopentyloxy group, aneopentyloxy group, a tert-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,
an isobutylthio group, a sec-butylthio group, a tert-butylthio
group, a pentylthio group, an isopentylthio group, a

neopentylthiogro@p,atert—pentylthiogroup,eahexylthiogroup
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or the like. The term "halogen atom” means a fluorine atom,
a chlorine atom, a bromine atom or an iodine atom; and the term
"halo(lower alkyl) group” means the above lower alkyl group

substituted by different or same 1 to 3 halogen atoms as défined

" above. The term “lower acyl group” means a straight-chained,

branched or cyclic acyl group having 2 to 7 carbon atoms such
as an acetyl group, a probionjl group, a butyryl group, an’
isobutyryl group, a pivaloyl group, a hexanoyl group and a,
cyclohexylcarbonyl group; and the term “lower alkoxy-

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

isopropyloxycarbonyl group, an isobutyloxycarbonyl group and
a cyclohexyloxycarbonyl group: the term "lower alkoxycarbonyl-
substituted (lower acyl) group means the above lower acyl group

substituted by the above 1owef alkoxycarbonyl group such as a

- 3-(ethoxycarbonyl)propionyl group; and the term "lower

alkoxy-substituted (lower alkoxycarbonyl) group means the above
loweralkoxycarbonylgroupsubstitutedbytheabovealkoxygroup
such as a 2-methoxyethoxycarbonyl group. Furthermore, the term
"lower acyloxymethyl group” means a hydroxymethyl group
O-substituted by the above lower acyl Qroup; and the term * lowez;
alkoxycarbonyloxymethyl group” means a hydroxymethyl group
O-substituted by the above lower alkoxycarbonyl group.

In the substituent R, ahydrogen atomor astraight-chained



10

15

20

25

15

or branched alkyl group having 1l to 3 carbon atoms are preferable;
a hydrogen atom, an ethyl group, a propyl group or an isopropyl
group are more preferable; and an isopropyl group is most
preferable because of metabolic stability in human liver S9
fraction. InthesubstituentRz,astraight-chainedorbranched
alkyl group having 1 to 4 carbon atoms, a straight-

chained or branched alkoxy group having 1 to 3 carbon atoms,

Aor a straight-chained or branched alkylthio group having 1 to

3 carbon atoms are preferable; and an ethyl group, an ethoxy
group, an isopropoxy group, a methoxy group or amethylthio group
are more preferable. In the substituents Q and T, it is
preferable that the substituent Q is a lower alkyl group or a
halo(lower alkyl) group. Among them, a lower alkyl group is
preférable; a straight-chained or branched alkyl group having
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
alkoxycarbbnyl group is more preferable;: and a straight-chained
or branched alkoxycarbbnyl group having 2 to 5 carbon atoms is
most preferable. Concretely, a methoxycarbonyl group, an
ethoxycarbonyl group, an isopropoxycarbonyl group or an
isobutoxycarbonyl gfoup are preferable.

As the compounds of the preéent invention,
4-[ (4-isopropoxyphenyl)methyl]-1-isopropyl-3-(6-O-methoxy-
carbonyl-f-D-glucopyranosyloxy)-5-methylpyrazole,
3-(6-0-ethoxycarbonyl-p-D-glucopyranosyloxy)-4-[(4-iso-~

propoxyphenyl)methyl]-1l-isopropyl-5-methylpyrazole,
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3-(6-0-isopropoxycarbonyl-f-D-glucopyranosyloxy)-4-[(4-
isopropoxyphenyl)methyl]-1-isopropyl-5-methylpyrazole,
3-(6-0-isobutoxycarbonyl-f-D-glucopyranosyloxy)-4-[(4-iso-.
propoxthenyl)methyl]-l-isopropyl—5—methylpyrazole,
4—[(4—éthylphenyl)methyl]-1-isopropyl—3-(6-O-methoxy-
carbonyl-f-D-glucopyranosyloxy)-5-methylpyrazole,
3-(6-0-ethoxycarbonyl-B-D-glucopyranosyloxy)-4-[(4-ethyl-
phenyl)methyl]-1-isopropyl-5-methylpyrazole,
4-[(4-ethylphenyl)methyl]-3-(6-0O-isopropoxycarbonyl-f-D-
glucopyranosyloxy)-1—isopropyl—5—methylpytazole(
4-[(4-ethylphenyl)methyl]-3-(6-0-isobutoxycarbonyl-f-D-
glﬁcopyranosyloxy)-1Fisopropyl—5—methylpyrazole,
4-[(4-ethoxyphenyl)methyl]-1-isopropyl-3-(6-0-methoxy-
carbonyl-B-D-glucopyranosyloxy)-5-methylpyrazole, |
3—(6—O-ethoxycarbonyl-B-D-glucopyranosyloxy)—4-[(4-ethoxy-‘
pheﬁyl)methyl]-1-isopropyl-5—methylpyrazole,
4-[(4-ethoxyphenyl)methyl]-3-(6-0-isopropoxycarbonyl-p-D-
glucopyranosyléxy)—l-isopropyl—5—methylpyrazole,
4—[(4-ethoxyphenyl)methyl]-3-(6-0-isobutokycarbonyl—B-D-
glucopyranosyloxy)-l-isopropylfS—methylpyrazole;
l-isopropyl-3-(6-0-methoxycarbonyl-f-D-glucopyranosyloxy) -
4—[(4—methoxyphenyl)methyl]—5-methylpyrazole, ‘
3-(6-0-ethoxycarbonyl-f-D-glucopyranosyloxy)-1-isopropyl-
4-[ (4-methoxyphenyl)methyl]-5-methylpyrazole,
3-(6-O;isopropoxycarbonyl—B—D;glucopyranosyloxy)-1-iso—
propyl-4—[(4-methoxyphenyl)methyl]-5-methy1pyrazole,

3-(6-0-isobutoxycarbonyl-f-D-glucopyranosyloxy)-1-iso-
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propyl-4-[(4-methoxyphenyl)methyl] -5-methylpyrazole,
l-isopropyl-3- (6-0-methoxycarbonyl-p-D-glucopyranosyloxy) -
5-methyl-4-[(4-methylthiophenyl)methyl]pyrazole,
3-(6-0-ethoxycarbonyl-p-D-glucopyranosyloxy) -1-isopropyl -
5-methyl-4-[(4-methylthiophenyl)methyl]pyrazole,
3-(6-0-isopropoxycarbonyl-f-D-glucopyranosyloxy) -1-
isopropyl-5-methyl-4-[(4-methylthiophenyl)methyl]lpyrazole,
3-(6-0-isobutoxycarbonyl-p-D-glucopyranosyloxy) -1-
isopropyl-5-methyl-4-[(4-methylthiophenyl)methyl]pyrazole
and the like, including their pharmaceutically acceptable
salts are preferable;

4-[(4-isopropoxyphyenyl)methyl] -1-isopropyl-3-(6-0-
methoxycarbonyl-B-D-glucopyranosyloxy) -5-methylpyrazole,
3-(6-0-ethoxycarbonyl-B-D-glucopyranosyloxy)-4-[(4-
isopropoxyphenyl)methyl] -1-isopropyl-5-methylpyrazole,
3-6-0-isopropoxyphenyl-p-D-glucopyranosyloxy) -4- [(4-
isopropoxyphenyl)methyl] -1-isopropyl-5-methylpyrazole,
3-(6-0-isobutoxycarbonyl-p-D-glucopyranosyloxy) -4-[ (4-
isopropoxyphenyl)methyl] -1-isopropyl-5-methylpyrazole and
the like, including their pharmaceutically acceptable
salts are more preferable; and
3-(6-0O-ethoxycarbonyl-g-D-glucopyranosyloxy) -4-[(4-
isopropoxyphenyl)methyl] -1-isopropyl-5-methylpyrazole and
the like, including their pharmaceutically acceptable
salts are most preferable.

The compounds represented by the above general
formula (I) of the present invention can be prepared by
introducing hydroxyl- and/or amino-protective groups
capable of using generally as a prodrug into a hydroxyl
group and/or a nitrogen atom of a

glucopyranosyloxypyrazole derivative represented by

N:\Melbourne\Cases\Patent\49000-49999\P49877. AUNS pecis\P49877 AU Specification 2007-12-10.doc 20/12/07




18

the above general formula (II) in usual way.

For example, the compounds of the present invention can
be prepared using a gluéopyranosyloxypyrazole derivative |
represented by the above general formula (II) according to the

following procedure or analogous procedures thereof:
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Process 1

(In case that R®
Process 4 is a hydrogen atom)

@—/He o 1D @} P 11D Q_f
\
N

0
S
N
O (11) PO ON
. 0]
Process 5 Process 2 (IV)
(In case that RS is (In case that R®
not a lower alkyl group) 1s a hydrogen atom)
Deprotection HCHO
Process 3
P3—x‘(VI)
\
Process 7
(Ie) Process 7 Ny | 10"
HCHO

Process 6

PH0 (111).

o Process 8
;\j @}( S—x! (V1) ‘Q}_(
P°0—N

o (1v
or (v (VIII) (Ig)
Y P—x' (VD)
Process 9
R2 ' TG . ’ (In case that P? is
a benzyloxycarbonyl group)
\
Qf /N,N Deprotection
)
R13
(1) " .
/ A\
QO N,N

(Ih)

Wherein Po represents a Hydroxy—protective group such as a lower
acyl group, a lower alkoxy-substituted (lower acyl) group, a
lower alkoxycarbonyl-substituted (lower acyl) group, a lower
alkoxycarbonyl group, a lower alkoxy-substituted (lower
alkoxycarbonyl) group or a benzyloxycarbonyl group; P3

represents a lower acyl group or a lower alkoxycarbonyl group;
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P4 represents a lower acyl group; P5 represents a lower

alkoxycarbonyl group; R13 represents a lower acyl Qroup or a
1oweralkoxycarbonylgroup;Rl4representsaloweracyloxymethyl
group or a lower alkoxycarbonyloxymethyl group; Rlsrepresents
an amino-protective group such as a lower alkyl group, a lower
acyl group, a lower alkoxy-substituted (lower acyl) group, a
lower alkoxycarbonyl—sﬁbstituted (lower acyl) group, a lower
alkoxycarbonyl group, a lower alkoxy-substituted (lower

alkoxycarbohyl) group or a benzyloxycarbonyl group; one of Q6

and T6 represents a group represented by the general formula:

(wherein Po has the same meaning as defined above), while the
otherrepresentsalower alkyl groupor ahalo(loweralkyl) group;
one of Q7 and T7 represents a group represented by the general

formula:

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

other represents a lower alkyl groupor ahalo(lower alkyl) group;
1 .
X and X2 represent a leaving group such as a bromine atom or

a chlorine atom; and Ro, R2

( 0
. QO and T have the same meanings
as defined above.

Process 1
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A prodrug represented by the above general formula (Ib)
can be prepared by protecting the nitrogen atom of a
glucopyranosyloxypyrazole derivative represented by the above
general formula (II)withanaliphaticacidanhydriderepresented
by the above general formula (III) in an aliphatic acid such
as acetic acid at usually 0°C to reflux temperature for usually
30minutesto].day,oralfernatively,byprotectingthenitrogen
atom of a glucopyranosyloxypyrazole derivativg represented by
the above general formula (II)'with a succinimide derivative
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 reactioﬁ time can
be appropriately varied based on a used starting material,
solvent and reaction temperature.
Process 2

A compound represented by the above general formula (V)
can be prepared b§ introducing a hydroxymethyl group into the
nitrogen atom of a glucopyranosyloxypyrazole derivative
representedbytheabovegeneralformula(II)usingformaldehyde
inavarious solvent. Asthesolventusedinthereaction,watef,
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
reaction time is usually from 30 minutes to 1 day, varying based
on a used starting material, solvent and reaction temperature.

Process 3
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A prodrug represented by the above general formula (Ic)
can be prepared by protecting the hydroxymethyl group of a
compound represented by the above general formula (V) with a
reagent for protecting represented‘ by the above general formula
(VI) in the bresence of a base such as pyridine, triethylamine,
N,N-diisoproﬁylethylamine, picoline, lutidine, coliidine,
quinuclidine, 1,2,2,6,6-pentamethylpiperidine or
1,4-diazabicyclo[2.2.2]octane in an inert solvent or without
any solvent. As the inert solvent used in the reaction,
dichloromethane, acetonitrile, ethyl acetate, diisopropyl
ether, chloroform, tetrahydrofuran, l,2-dimethoxyefhane,
l,4—dioxane,acetoﬁe,tert—butanol,anuxedsolventthéreofapd
the likecanbe illustrated. Thereactiontémperatureisusually
from-40°Ctorefluxtemperature,andthereactiontiméisusu&ily
from30minutest02days,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
the hydroxymethyl group, or the nitrogen atom and the

hydroxymethyl group of a glucopYranosyloxypyrazole derivative

. représented 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,
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 oxr without
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any solvent. As the inert solvent used in the reaction,
dichloromethane, acetonitrile, ethyl acetate, diisopropyl
ether, chloroform, tetrahydrofuran, 1,2-dimethoxyethane,
1,4-dioxane, acetone, tert-butanol, amixed solvent thereof and
thelikecanbeillustrafed. Tﬁereactiontemperatureisusually
from—40°Ctorefluxtemperature,andthereactiontimeisusually
from30minutest02days,varyingbasedonausedstartingmaterial,
solvent and reaétion temperature.
Process 5

A prodrug represented by the above general formula (Ie)
or an analogous compound thereof can be prepared by subjectihg
a compound represented by the above general formula (Id) td
deacylatiop in the presence of a weak base such as sodium hydrogeh
carbonate, sodium carbonate or potassium carbonate in an |
alcoholic solvent such as mgthanol 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
A prodrug represented by the above general formula (If)

or an analogous compound thereof can be prepared by protecting

‘the nitrogen atom pf 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
acetic acid at usually 0°C to reflux temperature for usually
30minutestolday,alternativély,withasuccinimidederivative

represented by the above general formula (IV) in an inert solvent
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such as tetrahydrofuran at usually room temperature to reflux
temperature for 1 hour to 1 day, and further alternatively, with
areagent for protecting represented by the above general formula
(VI) in the presence of a base such as pyridine, triethylamine,
N,N-diisopropylethylamine, picoline, lutidine, collidine,
quinuclidine, 1,2,2,6,6-pentamethylpiperidine or
l,4-diazabicyclo[2.2.2]octane in an inert solvent such as
dichloromethane, acetonitrile, ethyl acetéte, diisopropyl
ether, chloroform, tetrahydrqfuran, 1,2-dimethoxyethane,
l,4-dioxane, acetone, tert-butanol or a mixed solvent thereof,
or without any solvent at usually -40°C to reflux temperature
for 30 minutes to 2 days. The reaction time can be appropriately
varied based on a used starting material,‘solvent and reaction
temperature.
Process 7

A compound represented by the above general formula (VIII)
can be prepared by introducing a hydrqumethyl'group into the
nitrogen atom of a compound represented by the above general
formula (Ie) using formaldehyde in a various solvent. As the
solvent used in the reaction, water, methanol, ethanol,
tetrahydrofuran,dichloromethane,ethylacetate,N,N—dimethyl-
formamide, acetonitrile, a mixed solvent thereof and the like
can be illustrated. The reaction témperature is usually from
0°C to reflux temperature, and the reaction time is usually from
30 minutes to 1 day, varying based on a used starting material,
solvent and reaction temperatu:e.

Process 8
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A prodrug represented by the above general formula (Ig)
or an analogous compound thereof can be prepared by protecting
the hydroxymethyl group of a compound represented by the above
general formula (VIII) with a reagent for protecting represented
by the above general formﬁla (VI) in the presence of a base such
as pyridine, triethylamine, N,N-diisopropylethylamine,
picoline, lutidine, collidine, quinuclidine, 1,2,2,6,6-penta-
methylpiperidine or 1,4-diazabicyclo[2.2.2]octane in an inert
solvent or without any solvent. As the inert solvent used in
the reaction, dichloromethane, acetonitrile, ethyl acetate,
diieopropyl ether, chloroform, tetrahydrofuran, 1, 2-dimethoxy-;
ethane, 1,4-dioxane, acetone, tert-butanol, a mixed solven‘t“
thereof and the like can be i.llustrated. The reaction
temperature is usualiy from -40°C to reflux temperature, and
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)

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

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
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on a used starting material, solvent and reaction temperature.
Forexample, the compounds representedby the above general

formula (II) which are used as starting materials in the

aforementioned production process can be prepared according to

the following procedure:

Process A Process B

2
g2 < > H3CO((3)I(-1)ZCOOH4 R? o} NHpNH, O
Ve—— OR® — > l
N

o} R

3 ' or its
(IX) - R monohydrate

H
(XD (XID

Process C Process D
1)Acetobromo- ~Hydrolysis
a-D-glucose

2)Optionally

R®=x? (XI11) (x[v) ([I)

wherein X3 and Y represent a leaving group such as a halogen
atom, amesyloxy group or a tosyloxy group; R3 represents a lower
alkyl group or a halo(lower alkyl) group; R4 represents a methyl
group or an ethyl group: R5 re.presents a lower alkyl group: one‘
of Q8 and T8 represents a 2,3,4,6-tatra-0O-acetyl--D-gluco-
pyranosyloxy grou;;, while the other represents a lower alkyl
group or a halo(lower alkyl) group:; and Ro, R?, Qo and T0 have
the same meanings as defined above.
Process A

A compound represented by tbe 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

as sodiumhydride or potassium tert-butoxide in an inert solvent.
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As the inert solvent used in the reaction, 1,2-dimethoxyethane,
tetrahydrofuran, N,N-dimethylformamide, a mixed solvent
thereof and the like éan be illustrated. The reaction
temperature is usually from room temperature to reflux
temperature, and the reaction time is usually from 1 hour to
1 day, varying based on a used starting material, soivent and
reaction temperature.
Process B

A.pyrazolone derivative represented by the above general
formula (XII) can be prepared by condensing a compound
represented by the above general formula (XI) with hydraiine
or hydrazine monohydrate in an inert solvent. As the inert
solvent used in the reaction, toluene, tetrahydrofuran,
chloroform, a mixed solvent thereof and the like can be’
illustrated. The reaction temperature is usually from room
femperature to reflux temperature, and the reaction time is
usually frpm 1 hour to 1 day, varying based on'a used starting
material, solvent and reaction temperature. The obtained
pyrazolone derivative represented by the above general formula:
(XIXI) can be also used in process C after converting into a salt
thereof in usual way.
Process C

In case of pyrazolone derivatives represented by the above
general formula (XII) wherein R3 is a lower alkyl group, a
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
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glycosidation using acetobromo-a-D-glucose in the presence of
abasesuchas silvercarbonateinaninertsolvent, andsubjecting
the resulting compound to N-alkylationusing an alkylating agent
represented by the above general formula (XIII) in the presence
of a base such as pottasium carbonate in an inert solvent as
occasion demands. As the solvent used in the glycosidation
reaction, tetrohydrofuran and the like can be illustrated. The

reaction temperature is usually from room temperature to reflux

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

1 day, varying based on a used starting material, solvent and
reaction temperature. As the solvent used in the N-alkylation
reaction, acetonitrile, N,N-dimethyiformamide, tetrohydro- |
furan, a mixed solvent thereof and the like can be illustrated.
The reaction temperature is usually from room temperature to‘
reflux temperature . and the reaction time is usually from 1 hour
to 1 day, varying based on a ﬁsed starting material, solvent
and reaction temperatufe.

-Incase of pyrazolone derivatives represented by the above
general formula (XII) wherein R3 is a halo(lower alkyl) group.
acorrespondingcompoundrepresentedbythe above general formula
(XIV) can be prepared by subjecting a corresponding pyrazolone
derg‘.vative represented by the above general formula (XII) to
glycosidation using acetobromo-q-D-glucose in the presence of
a base such as potassium carbonate in an inert solvent, and
subjecting the resulting compound to N-alkylaj:ion using an
alkylating agent represented by the above general formula (XIII)

in the presence of a base such as pottasium carbonate in an inert
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solvent as occasion demands. As the solvent used in the
glycosidation reaction, acetonitrile, tetrohydrofuran and the
like can be illustrated. The reaction temperature is usuallf
from room temperature to reflux temperature, and the reaction
time is usually from 1 hour to 1 day, varying based on a used
starting material, solvent and reaction temperature. As thé
50lvent used in the N-alkylation reaction, acetonitrile,
N,N-dimethylformamide, tetrohydrofuran, a mixed solvent
thereof and the like can be illustrated. The reaction
temperature is usually from room temperature to reflux
temperature, and the reaction time is usually from 1 hour tQ
1 day, &arying based on a used starting material, solvent and
reaction temperature.

In the éompound.represeﬁted by the above general formula
(XII) as starting materials, there are the following three

tautomers, varying based on the change of reaction conditions:

RS N'
H
/ (XI1)

R? OH
i —
C /,N
N
H

A
Y

R3

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

The obtained compounds represented by the above general
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formula (XIV) can be also used in process D after converting
into a salt thereof in usual way.
Process D

A glucopyranosyloxypyrazole represented by the above

general formula (II) can be prepared by subjecting a compouna

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

tetrahydrofuran, water, a mixed solvent thereof and the liké
canbeillustrated,andasthebaseused,sOdiumhydroxide,sodiuh
ethoxide and the like can be illustrated. The reaction

temperature is usually from 0°C to room temperature, and the
reaction time is usually from 30 minutes to 6 hours, varying

based on a used starting material, solvent and reaction

"temperature.

Of the compounds represented by the above general formula
(II) which are also used as starting materials in the
aforementioned production process, compounds wherein the

substituent R0 is a lower alkyl group can be also prepared:

according to the following procedure:

a2 10 Process E R2 70
/ \ RS—-X3 (XI | I) / \
o NN —_— Q° N,N
H R
(1Ta) (I1b)
. 2 5 0 0 3 . .
wherein R, R, Q0 , T and X have the same meanings as defined

above.

Process E

A compound represented by the above general formula (IIb)
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can be prepared by subjecting a compound represented by the above
generalformula (IIa) toN-alkylationusinganN-alkylatingagent
represented by the above general formula (XIII) in the presencé
of a base such as potassium carbonate or cesium carbonate, and
occasionally a catalytié amount of sodium iodide in an inert
solvent. As the inert solvent used 1n the reaction,
N,N-dimethylformamide, 1,2-dimethoxyethane, dimethyl
sulfoxide, tetrahydrofuran, ethanol, a mixed solvent thereoif
and the like can be illustrated. The reaction temperature is
usually from room temperature to reflux temperature, and thé
reaction time is usually from 10 minutes to 1 day, varying based
on a used starting material, solvent and reaction temperature .
The compounds represented by the above general formula

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

‘Processescanbeisolatedandpurifiedbyconventional separation

means such as fractional recrystallization, purification using
chromatography, solvent extraction and solid phase extraction.”
The glucopyranosyloxypyrazolederivatives represented by
the above general formula (I) of the present invention can be
converted into their pharmaceutically acceptable salts in the
usual way. Examples of such salts include acid addition salts
with mineral acids such as hydrdchloric acid, hydrobromic acid,
hydroiodic acid, sulfuric acid, nitric acid, phosphoric acid
and the like, acid addition salts with organic acids such as
fofmic acid, aceticacid, methanesulfonicacid, benzenesulfonic
acid, p-toluenesulfonic acid, propionic acid, citric acid,

succinic acid, tartaric acid, fumaric acid, butyric acid, oxalic
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acid, malonic acid, maleic acid, lactic‘acid; malic acid,
carbonicacid,glutamicacid,asparticacid,adipicacid,oleic
acid, stearic acid and the like, and salts with inorganic bases
suchasasodiumsalt, apotassiumsalt, acalciumsalt, amagnesium
salt and the. like.

The prodrugs represented by the above general formula (I)
of the present invention include their solvates with |
pharmaceutically acceptable solvents such as ethanol and water.

Of .the compounds represented by the above general formula
(I) of the present invention, there ére tﬁo 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.

The prodrugs represented by the above general formula (I)
of the present invention are converfed into glucopyranosyl-
oxypyrazole derivatives represented by the above general formula
(II) as their active forms in vivo, and show an excellent
inhibitory activity in human SGLT2. On the other hand, since
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
compositions comprising as an active ingredient the prodrug have
a highly usefulness as oral formulations. Therefore, the

prodrugs of the present invention are extremely useful as agents
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for the prevention or treatment of a disease associated with
hyperglycemia such as diabetes, diabetic complications (e.g.,
retinopathy, neuropathy, nephropathy, ulcer, macroangiopathy),
obesity, hyperinsulinemia, glucose metabolism disorder,
hyperlipidemia, hyperchoiesterolemia, hypertriglyceridemia,
lipid metabolism disorder, atherosclerosis, hypertension,
congestiveheart failure, edema, hyperuricemia, gout or the like.
Furthermore, the compounds of the present invention can
be suitablyused in combinationwith at least one member selected
from drugs other than SGLT2 inhibitors. Examples of the drugs
which can be used in combination with the compounds of the present
invention include an insulin sensitivity enhancer, a glucose
absorptioninhibitor,abiguanide,aninsulinsecretionenhancer,
an insulin preparation, a glucagon receptor antagonist, an
iﬁsulin receptor kinase stimulant, a tripeptidyl peptidase II
inhibitor, a dipeptidyl peptidase IV inhibitof, a'protein
tyrosine phosphatase-1B inhibitor, a glycogen phosphorylase
inhibitor, a glucose-6-phosphatase inhibitor, a fructose-
bisphosphatase inhibitor, a pyruvate dehydrogenase inhibitor,
ahepatic gluconeogenesis inhibitor, D-chiroinsitol, a glycogen
synthase kinase-3 inhibitor, glucagon-like peptide-1, a
glucagon-like peptide-1 analogue, a glucagon-like peptide-1
agonist, amylin, anamylin analogue, anamylin agonist, an aldose
reductase inhibitor, an advanced glycation endproducts
formation inhibitor, a protein kinase C inhibitor, a
y-aminobutyric acid receptor antagonist, a sodium channel

antagonist, a transcript factor NF-xB inhibitor, a lipid
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peroxidase inhibitor, an N-acetylated-ca-linked-acid-
dipeptidase inhibitor, insulin-like growth factor-I,
platelet-derived growth factor (PDGF), a platelet-derived
growth factor (PDGF) analogue (e.g., PDGF-AA, PDGF-BB, PDGF-AB),
epidermal growth factor (VEGF) , nerve growth factof, a carnitine
derivative, uridine, 5-hydroxy-1l-methylhidantoin, EGB-761,
bimoclomol, sulodexide, Y-128, a hydroxymethyl-glutaryl
coenzyme A reductase inhibifor, a fibric acid derivative, a
B3-adrenoceptor agonist, an acyl-coenzyme A cholesteroi
acyltransferaseinhibitor,probcol,zathyroidhormopereceptor
agonist, acholesterol absorptioninhibitor, alipase inhibitor,
a microsomal triglyceride transfer protein inhibitor, a
lipoxygenase inhibitor, a carnitine palmitoyltransferase
inhibitor, a squalene synthase inhibitor, a low-density
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-cbnverting 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 cj-adrenoceptor agonist, an
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
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in combination with the above one or more drugs, the present
invention includes either dosage forms of simultaneous
administrationasasingle preparationor separatedpraparations
in way of same or different administration route, and |
administration at different dosage intervals as separafed
praparations in way of same or different administration route;
A pharmaceutical combination comprising the compound of the
present invention and the above one or more drugs includes both
dosage forms as a‘single preparation ahd separated preparationsﬂ
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 administration dose
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.

Concretecompoundsasthéabo?edrugsusedforcombination
dndpreferablediseasestobetreatedareexemplifiedasfollows”
However, the preseﬁt invention ié 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‘
troglitazone, pioglitazone hydrochloride, rosiglitazone
maleate, sodium darglitazone, GI-262570, isaglitazone,

LG-100641, NC-2100, T-174, DRF-2189, CLX-0921, CS-011, GW-1929,
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ciglitazone, sodium englitazone and NIP-221, peroxisome
proliferator-activated receptor-a agonists such as GW-9578 and
BM-170744, peroxisome proliferator-activated |
receptor-o/y agonists such as GW-409544, KRP-297, NN-622,
CLX-0940, LR-90, SB-219994, bRF‘—4158 and DRF-MDX8, retinoid X
receptor agonists such as ALRT-268, AGN-4204, MX-6054,
AGN-194204, LG-100754 and bexarotene, and other insulin
sensitivity enhancers such as reglixane,_ ONO-5816, MBX-102, -
CRE-1625, FK-614, CLX-0901, CRE-1633, NN-2344, BM-13125, |
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. Insulinsensitivityenhancersare ﬁsed preferably
for diabetes, diabetic complications, obesity,
hyperinsulinemia, glucosemetabolismdisorder, hyperlipidemia,
hypercholesterolemia, hypertriglyceridemia, lipid metabolism
disorder or atherosclerosis, and more preferably for diabetes,
hyper-insulinemia or glucose metabolism disorder bacause of
improving the disturf)ance of insulin signal‘ transduction in
peripheral tissues and enhancing glucose uptake into the tissues;
from the blood, leading to lowering of blood glucose level.
As glucose absorption inhibitors, a-glucosidase
inhibitors such as acarbose, voglibose, miglitol, CKD-711,
em;glitate, MDL-25,637, camiglibose and MDL-73,945, and
a-amylase inhibitors such as AZM-127 are illustrated. Glucdse
absorptioninhibitors areusedpreferably fordiabetes, diabetic
complications, obesity, hyperinsulinemia or glucoée metabolism

disorder, and more preferably for diabetes or glucose metabolism
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disorder because of inhibiting the gastrointestinal enzymatic
digestion of carbohydrates contained in foods, and inhibiting
or delaying the absorption of glucose into the body.

As biguanides, phenformin, buformin hydrochloride,
metformin hydrochloride or the like are illustrated.
Biguanides are used preferably.for diabetes, diabetic
complications, hyperinsulinemia or glucose metabolism

disorder, and more preferably for diabetes, hyperinsulinemia

or glucose metabolism disorder because of lowering blood glucose

level by inhibitory effects on hepatic gluconeogenesis,
accelerating effects on anaerobic'élycolysis in tissues or
improving effects on insulin resistance in pgripheral tissues.
As insulin secretion enhancers, tolbutamide, |
chlor-propamide, toiazamide, écetohexamide, glyclopyramide,
glyburide (glibenclamide), gliclazide, l-butyl-3-metanilyl-
urea, carbutamide, glibornuride, glipizide, gliquidone,
glisoxapide, glybuthiazol, glybuzole, glyhexamide, sodiuﬁ
glymidine, glypinamide, phenbutamide, tolcyclamide,

glimepiride, nateglinide, mitiglinide calcium hydrate,

repaglinide or the like are illustrated. Insulin secretion

enhancers are used preferably for diabetes, diabetic
compiications or glucose metabolism disorder, and more
preferably for diabetes or glucose metabolism disorder because
of lowering blood glucose level by acting on pancreatic B-c‘ells
and enhancing the insulin secretion.

As insulin preparations, human insulin, human insulin

analogues, animal-deprived insulin or the like are illustrated.
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Insulin preparations are used preferably for diabetes, diabetic
complications or glucose metabolism disorder, and more
preferably for diabetes or glucose metabolism disorder.

| As glucagon receptor antagonists, BAY-27-9955,
NNC-92-1687 or the like are illustrated; as insulin receptor
kinase stimulants, TER-17411, L-783281, KRX-613 or the like are
illustrated; as tripeptidyl peptidase II inhibitors, UCL-1397
or the like are illustrated; as dipeptidyl peptidase IV
inhibitors, NVP-DPP728A, TSL-225, P-32/98 or the like are
illustrated; as protein tyrosine phosphatase 1B inhibitors,
PTP-112, OC-86839, PNU-177496 or the like are illustrated; as
glycogen phosphorylase inhibitors, NN-4201, CP-368296 or the
like are illustrated; as fructose-bisphosphatase inhibitors,
R-132917 or the like are illustrated; as pyruvate dehydrogenase
iﬁhibitors, AZD-7545 or the like are illustrated; as hepatic
glﬁconquenesis inhibitors, FR-225659 or the like are
illusfrated: as glucagon-like peptide-1 analogues, exendin-4,
CJC-1131 or the like are illustrated; as glucagon-like peptide
1 agonists; AZM-134, LY-315902 or the like are illustrated; and
as amylin, amylin analogues or amylin agonists, pramlintide
acetate or fhe like are illustrated. These drugs,
giucose-G-phosphatase inhibitors, D-chiroinsitol, glycogeh
synthase kinase-3 inhibitors, glucagon-like peptide-1 are used
preferably for diabetes, diabetié complications,
hyperinsulinemia or glucose metabolism disorder, and more
preferably for diabetes or glucose metabolism disorder.

As aldose reductase inhibitors, ascorbyl gamolenate,
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tolrestat, epalrestat, ADN-138, BAL-ARI8, ZD-5522, ADN-311,
GP-1447, IDD-598, fidarestat, sorbinil, ponalrestat,
risarestat, zenarestat, minalrestat, methosorbinil, AL-1567,
imirestat,M-l6209,TAT,AD—5467,zopolrestat,AS—3201,NZ—314,
SG-210, JTT-811, lindblrestat or the like are illustratea.
Aldose reductase inhibitors are preferably used for diabetic
complications because of inhibiting aldose reductase and
lowering excessive intracellular accumulation of-sorbitol in
accelated polyol pathway which are in continudus hyperglycemic
condition in the tissues in diabetic complications.

As advanced glycation endproducts formation inhibitors,
pyridoxamine, OPB-9195, ALT-946, ALT-711, pimagedine
hydrochloride or the like are illustrated. Advanced glycation
endproducts formation inhibitors are preferably used for
diabetic complications because of inhibiting formation of
advéncedglycationendproductswhichareaccelatedincontiﬁuous
hyperglycemic condition in diabetes and declining of cellular
damage.

As protein kinase C inhibitors, LY-333531, midostaurin
or the like are illustratéd. Protein kinase C inhibitors are
preferablyusedfordiabeficcomplicationsbecauseofinhibiting
of protein kinase C activity which is accelated in continuous
hyperglycemic condition in diabetes.

As y-aminobutyric acid receptor antagonists, topiramate
or the like are illustrated; as sodium channel antagonists,
mexiletine hydrochloride, oxcarbazepine or the like are

illustrated; as transcrit factor NF-kB inhibitors, dexlipotam
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or the like are illustrated; as lipid peroxidase inhibitors,
tirilazad mesylate or the like are illustrated; as
Nfacetylated—a—linked—acid-dipeptidase.inhibitors, GPI-5693
or the like are illustrated; and as carnitine derivatives,
carnitine,levacecarninehydrochloride,levocarnitinechloride,
levocarnitine, ST-261or the like are illustrated. Thesedrugs;
insulin-like growth factor-I, platelet-derived growth factor,
platelet derived growth factor analogues, epidermal growth
factor, nerve growth factor, uridine, 5-hydroxy-1-methyl-
hidantoin, EGB-761, bimoclomol, sulodexide and Y-128 are
preferably used for diabetic complicatiqns.
AsﬁydroxymethylglutarylcoenzymeAxeductaseinhibitors,
sodium cerivastatin, sodium pravastatin, lovastatin,
simvastatin, sodium fluvastatin, atorvastatin calciumhydrate,
SC-45355, SQ-33600, CP-83101, BB-476, L-669262, S-2468, DMP-565,
U-20685, BAY-x-2678, BAY-10-2987, calcium pitavastatin,
calcium rosuvastatin, colestolone, dalvastatin, acitemate,
mevastatin,Crilvastatin,BMS-180431,BMf—2L950,glenvastatin,
carvastatin, BMY-22089, bervastatinor the likeareillustrated.
Hydroxymethylglutaryl coenzyme A reductase inhibitors are used
preferably for hyperlipidemia, hypercholesterolemia,
hypertriglyceridemia, lipid metabolism disorder or
atherosclerosis,Aand more preferably for hyperlipidemia,

hypercholesterolemia or atherosclerosis because of lowering

blood cholesterol level by inhibiting hydroxymethylglutaryl

coenzyme A reductase.

As fibric acid derivatives, bezafibrate, beclobrate,
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binifibrate, ciprofibrate, clinofibrate, clofibrate, aluminum
clofibrate, clofibric acid, etofibrate, fenofibrate,
gemfibrozil, nicofibrate, pirifibrate, ronifibrate, simfibrate,
theofibrate, AHL-157 or the like are illustrated. Fibric acid
derivatives are used preferably for hyper-insulinemia,
hyperlipidemia, hypercholesterolemia, hypertriglyceridemia,
lipid metabolism disorder or atherosclerosis, and more
preferably for hyperlipidemia, hypertriglyceridemia or
atherosclerosis because of activatinj hepatic lipoprbtein
lipase and enhancing fatty acid oxidation, leading to lowering
of blood triglyceride level.

As B3-adrenoceptor agonists, BRL-28410, SR-58611A,
ICI-198157, ZD-2079, BMS-194449, BRL-37344, CP-331679,
CP-114271, L-750355, BMS-187413, SR-59062A, BMS-210285,

LY-377604,SWR-034ZSA,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. Bg-Adrenoceptor'agoniets‘
are used preferably for obesity, hyperinsulinemia,
hyperlipidemie,hypercholesterolemia,hypertriglyceridemiaor
lipid 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
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, LL§-3115, FR-145237, T-2591, J-104127,
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R-755, FCE-28654, YIC-C8-434, avasimibe, CI-976, RP-64477,
F-1394, eldacimibe, CS-505, CL-283546, YM-17E, lecimibide,
447C88, YM-750, E-5324, KW-3033, HL-004, eflucimibe or the like
are illustrated. Acyl-coenzyme A cholesterol acyltransferase
inhibitors are used preferably for hyperlipidemia, hyper-
cholesterélemia, hypertriglyceridemia or lipid metabolism
disorder, and more preferably for hyperlipidemia or hyper-
cholesterolemia because of lowering blood cholesterol level by
inhibiting acyl-coenzyme A cholesterol acyltransferase.
Asthyroidhormonerecpforagonists,sodiumliothyronine,
sodium levothyroxine, KB-2611 or the like are illustrated; as
cholesterol absorption inhibitors, ezetimibe, SCH-48461.§r the
like are illustrated; as lipase inhibitors, orlistat, ATL-962,
AZM-131, RED-103004 or the like are illustrated; as carnitine
palmitoyltransferase inhibitors, etomoxir-or the like are
illustrated; as squalene synthase inhibitors, SDZ—268—198,
BMS-188494, A-87049, RPR-101821, ZD-9720, RPR-107393, ER-27856
or the like are illustrated; as nicotinic acid derivatives,
nicotinic acid, nicotinamide, nicomol,.niceritrol, acipimox,
nicorandil or the like are illustrated; as bile acid 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 thé like
are illustrated; and as cholesterol ester transfer protein
inhibitors,PNU-107368E,SC-795,JTT-705,CP-529414orthelike
areillustrated; Thesedrugstprobcol,microsomaltrigylceride

transfer protein inhibitors, lipoxygenase inhibitors and



10

15

20

25

43

low-density lipoprotein receptor enhancers are preferably used
for hyperlipidemia, hypercholesterolemia, hypertrigly-
ceridemia or lipid metabolism disorder.
Asappetitesuppressants,monoaminereuptakeinhibitors;
serotoninreuptakeinhibitors,serotoninreleasingstimulants;
serotonin agonists (especially 5HT,c-agonists), noradfénéliné
reuptake inhibitors, noradrenaline releasing stimulants,
aj-adrenoceptor agonists, fz-adrenoceptor agonists, dopamine
agonisfs,dannabinoidreceptorantagonists,y-aminobutyricacid
receptof antagonists, Hz-histamine antagonists, L-histidine,
leptin, leptin analogues, leptin receptor agonists,
melanocortin receptor agonists (especially, MC3-R agonists,
MC4—Ragonists),a—melanocytestimulatinghormone,cocaine-and
amphetamine-regulated transcript, mahogany protein,
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,
somatostafin receptpr agonists, pituitary adenylate
cyclase-activatingpeptide, brain-derivedneurotrophicfactor,
ciliary neurotrophié factor, thyrotropin-releasing hormoné,
neurotensin, sauvagine, neuropeptide Y antagonists, opioid
peptide antagonists, galanin antagonists, melanin-
cbncentrating hormone antagonists, agouti-related protein
inhibitors and orexin'receptor antagonists are illustrated.

Concretely, as monoamine reuptake inhibitors, mazindol or the
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like are iilustrated; as serotonin reuptake inhibitors,
dexfenfluramine hydrochloride, fenfluramine, sibutramine
hydrochloride, fluvoxamine maleate, sertraline hydrochloride
or the like are illustrated; as serotonin agonists, inotriptan,
(+)-norfenfluramine or the like are illustrated; as
noradrenalinereuptakeinhibifors,bupropion,GW—3206590rthe
like are illustrated; as noradrenaline releasing stimulanfs;
rolipram,YM—9920rthelikeareillustrated;asBz-adrenoceptor
agonists, amphetamine, dextroamphetamine, phentérmine,
benzphetamine, methamphetamine, phendimetrazine,
phenmetrazine, diethylpropion,»phenylpropanolamine,
clobenzorex or the like are illustrated; as dopamine agonists,
ER-230, doprexin, bromocriptine mesylate dr the like are |
illustrated; as cannabinoid receptor antagonists, rimonabant
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
agonists (especially CCK-A agonists), SR-146131, SSR-125180,
BP-3.200, A-71623, FPL-15849, GI-248573, GW-7178, GI-181771,
GW-7854,A-713780rthelikeareillustrated;andasneuropeptide
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
like are illustrated. Appetite suppressants are used
preferably for diabetes, diabetic complications, obesity,

glucose metabolism disorder, hyperlipidemia, hyper-
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cholesterolemia, hypertriglyceridemia, lipid metébolism
disorder, atherosclerosis, hypertension, congestive heart
failure, edema, hyperuricemia or gout, and more preferably for
obesity because of stimulating or inhibiting the activities of
intracerebral monoamines or bioactive peptides in central
appetiteregulétorysystemandsuppressingtheappetite,leading
to reduction of energy intake.

As angiotensin-converting enzyme inhibitors, captopril,
enalaprimaleate, alacepril, delapril hydrochloride, ramipril,
lisinopril,imidaprilhydrochloride,benazeprilhydrochloride,
ceronapril monohydrate, cilazapril, sbdium fosinopril, ‘
perindopril erbumine, calcium moveltipril, quinapril hydro-
chloride, spirapril hydrochloride, temocapril hydrochloride,
trandolapril, calcium zofenopril, moexipril hydrochloride,‘
rentiaprilorthelikeareillustrated. Angiotensin—convérting
enzymeinhibitorsarepreferablyusedfordiabeticcomplication$
or hypertension.

As neutral'endopeptidasevinhibitors, omapatrilat,
MDL-100240, fasiddtfil, sampatrilat, GW-660511X, mixanpril,
SA-7060, E-4030, SLV-306, ecadotril or the 1like are illustrated.
Neutral endopeptidase inhibitors are preferably used for |
diabetic complications or hypertension.

As angiotensin II receptor antagonists, candesartan
cilexetil, candesartan'cilexetil/hydrochlorothiazide,
potassium losartan, eprosartan mesylate, valsartan,
telmisartan, irbesartan, EXP-3174, L-158809, EXP-3312,

olmesartan, tasosartan, KT-3-671, GA-0113, RU-64276, EMD-90423,
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BR-9701 or the like are illustrated. Angiotensin II receptor
antagonists ére preferably used for diabetic complications or
hypertension.

As endothelin-converting enzyme inhibitors, CGS-31447,
CGS-35066, SM-19712 or the like are illustrated; as endothelin
receptor antagonists, L-749805, TBC—3214, BMS5-182874, BQ-610;
TA-0201,SB-215355,PD—180988,sodiumsitaxsentan,BMS-193884,
darﬁSentan, TBC-3711, bosentan, sodium tezosentan, J-104132,
YM-598, S—0139; SB-234551, RPR-118031A, ATZ-1993, RO-61-1790,
ABT-546, enlasentan, BMS—207940 or the like.are illustréted.
These drugs are preferébly used for diabetic complications or
hypertension, and more preferably for hype:tension.

As diuretic agents, chlorthalidone, metolazone,
cyclopenthiazide, trichloromethiazide, hydrochlorothiazide,
hydroflumethiazide, benzylhydrochlorothiazide, penflutizide,
methyclothiazide, indapamide, tripamide, mefruside, azosemide,
etacrynicacid,torasemide,piretanide,furosemide,bumetanide,
ﬁeticrane,-potassiunlcanrenoate, spironolactone, triamterene,.
aminophylline, cicletanine hydrochloride, LLU-o, PNU-80873A,
isosorbide, D-mannitol, D-sorbitol, fructose, glycerin,
acetazolamide;methazolamide,FR-179544,0PC-31260,lixivaptan,
conivaptan hydrochloride or the l1ike are illustrated. Diuretic
drugs ‘are preferably used for diabetic complications, |
hypertension, congestive heart failure or edema, and more

preferably for hypertension, congestive heart failure or edema

‘because of reducing blood pressure or improving edema by

increasing urinary excretion.
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As calcium antagonists, aranidipine, efonidipine
hydrochloride, nicardipine hydrochloride, barnidipine
hydrochloride, benidipine hydrochloride, manidipine
hydrochloride, cilnidipine, nisoldipine, nitrendipine,
nifedipine, nilvadipine, felodipine, amlodipine besilate,
pranidipine, lercanidipine hydrochloride> isradipine,
elgodipine, azelnidipine, lacidipine, Vatanidipine
hydrochloride, lemildipine, diltiazem hydrochloride,
clentiazem maleate, verapamil hydrochloride, S-verapamil,
fasudil hydrochloride, bepridil hydrochloride, gallopamil
hydrochloride or the like are illustrated; as vasodilating
antihypertensiveagents, indapamide, todralazine hydrochloride,
hydralazine hydrochloride, cadralazine, budralazine or the like
are illustrated; as sympathetic blocking agents, amosulalol
hydrochloride, terazosin hydrochloride, bunazosin
hydrochloride, prazssin hydrochloride, doxazosin mesylate,
propranolol hydrochloride, atenolol, metoprolol tartrate,
carvedilol, nipradilol, celiprolol hydrochloride, nebivolol,
betaxolol hydrochloride, pindolol, tertatolol hydrochloride,
bevantolol hydrochloride, timolol maleate, carteolol
hydrochloride, bisoprolol hemifumarate, bopindolol malonate,-
nipradilol, penbutolol sulfate, acebutolol hydrochloride,
tilisolol hydrochloride, nadolol, urapidil, indoramin or the
like are illustratéd; as centrally acting antihypertensive
agents, feserpine or the like are illustrated; and

as dz-adrenoceptor agonists, clonidine hydrochloride,

methyldopa, CHF-1035, guanabenz acetate, guanfacine
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hydrochloride, moxonidine, lofexidine, talipexole
hydrochloride or the like are illustrated. These drugs are
preferably used for hypertension.

As antiplatelets agents, ticlopidine hydrochloride,
dipyridamole, cilostazol, ethyl icosapentate, sarpogrelate
hydrochloride, dilazep dihydrochloride, trapidil, beraprost
sodium, aspirin or the like are illustrated. Antiplatelets
agents are preferably used for atherosclerosis or congestive
heart failure.

As uric acid synthesis inhibitors, allopurinol,
oxypurinol or the like are illustrated; as uricosuric agents,
benzbromarone, probénecid or the like are illustrated; and as
urinary alkalinizers, sodium hydrogen carbonate, potassium‘
citrate, sodiumcitrateor thelikeare illustrated. Thesedrugs
are preferably ﬁsed for hyperuricemia or gout.

In case of use in combination with drugs other than SGLT2
inhibitors,forexample,intheusefordiabétes,thecombinatioh
with at least one member of the group consisting of an insulin
sensitivity enhancer, a glucose absorption inhibitor, a
biguanide, an insulin secretionenhancer, aninsulinpreparation,
a gluqagon receptor antagonist, an insulin receptor kinase
stimulant, a tripeptidyl peptidase II inhibitor, a dipeptidyl
peptidase IV inhibitor, a protein tyrosine phosphatase-1B |
inhibitor, a glycogen phosphorylase inhibitor, a glucose-6-
phosphatase inhibitor, a fructose-bisphosphatase inhibitor, a
pyruvate dehydrogenase inhibitor, a hepatic gluconeogenesis

inhibitor, D¥chiroinsitol, a glycogen synthase kinase-3
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inhibitor, glucagon-like peptide-1, a glucagoﬁ—like peptide—i
analogue,21glucagon;like peptide-1 agonist, amylin, an amylin
analogue, an amylin agonist and an appetite suppressant is.
preferable; the combination with at least one member of the group
consisting of an insulin sensitivity enhancer, a glucose

absorptioniﬁhibitor,abiguanide,aninsulinsecretionenhancer,

an insulin preparation, a glucagon receptor antagonist, an .

"insulin receptor kinase stimulant, a tripeptidyl peptidase 11

inhibitor, a dipeptidyl peptidase IV inhibitor, a protein
tyrosine phosphatase-1B inhibitor, a glycogen phosphorylasé
inhibitor, a glucose-6-phosphatase inhibitor, a fructose-
bisphosphatase inhibitor, a pyruvate dehydrogenase inhibitor;
ahepaticgluconeogenegisinhibitor,D-chiroinsitol,aglycogen
synthase kinase-3 inhibitor, glucagon-like peptide-1, a
glucagon-like peptide-1 analogue, a glucagon-like peptide-f
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 insuiin sensitivity enhancer, a
glucoseabsorptioninhibitor,eabiguanide,aninsulinsecretion
enhancer and an insulin preparation . is most preferable.
Similarly,intheusefordiabeticcomplications,thedombinatiom
with at least one member of the group consisting of an insulin
sensitivity enhancer, a glucose absorption inhibitor, a
biguanide,aninsulinsecretionenhancer,aninsulinpreparatioﬁ,
a glucagon receptor antagonist, an insulin receptor kinase
stimulant, a tripeptidyl peptidase II inhibitor, a dipeptidyl

peptidase IV inhibitor, a protein tyrosine phosphatase-1B
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inhibitor, a glycogen phosphorylase inhibitor, a glucose-6-
phosphatase inhibitor, a fructose-bisphosphatase inhibitor, a
pyruvate dehydrogenase inhibitor, a hepatic gluconeogenesis
inhibitor, D-chiroinsitol, glycogen éynthase kinase—B
inhibitors, glucagon-1like peptide- 1, aglucagon-like peptide-1
analogue, a glucagon-likevpeptide-l agonist, amylin, an amylin
analogue, an amylin agonist, an aldose reductase inhibitor, an
advanced glycation endproducts formation inhibitor, a proteir&
kinase C inhiﬁitor, a y-aminobutyric acid antagonist, a sodium
channel antagonist, a transcript factor NF-«kB inhibitor, a lipid
peroxidase inhibitor, an N;acetylated-a—linked-acid-
dipepfidase inhibitor, insulin-1like growth factor-I,
platelet-derivedgrowth factor, aplatelet derived growth facto;ﬁ
analogue, épidermal growth factor, 'nerve growth factor, a
carnitine derivative, uridine, 5-hydroxy-l-methylhidantoin ,‘
EGB-761, bimoclomol, sulodexide, Y-128, an angiotensin-
converting enzyme inhibitor, aneutral endopeptidase inhibitor;
an angiotensin II receptor antagonist, anendothelin-converting
enzyme inhibitor, an endothelin receptor antagonist and a
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
obesity, the combination with at least one member of the grou.p
consisting of an insulin sensitivity enhancer, a glucosAe

absorption inhibitor, abiguanide, aninsulin secretionenhancer,
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an insulin prepération, a glucagon receptor antagonist, an
insulin receptor kinase stimulant, a tripeptidyl peptidase II
inhibitor, a dipeptidyl peptidase IV inhibitor, a protein
fyrosine phosphatase-1B inhibitor, a glycogen phoéphorylasé
inhibitor, a glucose-6-phosphatase inhibitor, a fructose-
bisphosphatase inhibitor, a pyruvate dehydrogenase inhibitor,
ahepatic gluconeogenesis inhibitor, D-chiroinsitol, aglycogen
synthase kinase-3 inhibitor, glucagon-like peptide-1, a
glucagon-1like péptide—l analogue, a glucagon-like peptide-1
agonist, amylin, an amylin analogue, an amylin agonist, a
f3-adrenoceptor agonist and an appetite suppressant is
preferable; and the combination with at least( one member of the
group consisting of a B3—adrenoqeptor agonist and an appetite
suppressant is more preferable.

When the pharmaceutical compositions of the present
inventionareemployedinthepractical treatment, variousdosage
formsareuseddépendingontheiruses. Asexamplesbfthedosagq
forms, powders, granules, fine granules, dry sirups, tablets,
capsules, injections, solutions, ointments, suppositories,
poultices and the like are illustrated, which are orally or:
parenterally administered.

These pharmaceutical compositioné can be prepared by J
admixing with or by diluting and dissolving an appropriate
pharmaceutical additive such as excipients, diéintegrators,;
binders, lubricants, diluents, buffers, isotonicities, |
antiseptics, moistening agents, emulsifiers, dispersingagents,

stabilizingagents, dissolvingaids andthe like, andformulating
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the mixture in accordance with conventional. In case of the
use of thé compound of the present invention in combination with
the drugs other than SGLT2 inhibitors, they can be prepared.by
formulating each active ingredient together or individually.
When the pharﬁaceutical compositions of the present

invention are employed in the pfactical treatment, the dosage
of a compound represented by the above general formula (I) or
a pharmaceufically acceptable salt thereof as the active
ingredient is appropriately decided depending on the age, sex,
bodyweightanddeg;eeofsymptomsandtreatmentdfeachpatient,
which is approximately within the range of from 0.1 to 1,000mg
per day pervadult 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
the daily dose can be diyided into one to several doses per day
and administered suitably. Alsp, in case of the use of the
compound of the present invention in combination with the drugs‘
other than SGLT2 inhibitors, the dqsage of the compound of the
preSent invention can be decreased appropriately and
oécasionally depending on the dosage of the drugs other than

SGLT2 inhibitors.

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

thereto.
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Reference Example 1
1,2-Dihydro-4-[(4-isopropoxyphenyl)methyl]-5-methyl-3H-
pyrazol-3;one |

To a solution of 4-isopropoxybenzylalcohol (6.349) in
tetrahydrofuran (émL) were added triethylamine (0.28mL) and
methanesulfonyl chloride (0.16mL), and the mixture was stirred.
at room temperature for 30 minutes. The resulting insoluble
material was removed by filtration. The obtained solution of
4-isopropoxybenzyl methanesulfona;e in tetrahydrofuran was
added to a suspension of sodium hydride (60%, 81lmg) and methyl
acetoacetate (0.20mL) in 1,2-dimethoxyethane (10mL), and the
mixture was stirred at 80°C overnight. The reaction mixture
was poured into a saturated aqueous sodium hydrogen carbonate
solutiqn, and the resulting mixture was extracted with diethyl
ether.' The organic layer was washed with brine and dried over
anhydrous magnesium sulfate. The solvent was removed under
reducedpressure,andtheresiduewasdissolvedintdluene(5mL).‘
Anhydrous hydrazine (0.19mL) was added to the solution; and the
mixture was stirred at 80°C overnight. The solvent was removed
under reduced pressure, and the residue was purified by column
chromatographyonsilicagel (eluent: dichloromethane/ methanol
= 10/1) to give 1,2-dihydro-4-{(4-isopropoxyphenyl)-
methyl]-5-methyl-3H-pyr§zol—3-one (95mg) .
1H-NMR (DMSO-dg) O ppm:
1.22 (6H, 4, J=6.0Hz), 1.99 (3H, s), 3.45 (2H, s), 4.40-4.60

(1H, m), 6.65-6.80 (2H, m), 6.95-7.10 (2H, m)
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Reference Example 2
1,2-Dihydro-5-methyl-4-[(4-propylphenyl)methyl]-3H-pyrazol-
3-one

The‘title compound was prepared in a similar manner to
that described in Reference Example 1 using 4-propylbenzyl
alcohol instead of 4-isopropoxybenzyl alcohol.
1H—NMR (DMSO-dg) O ppm:
0.75-0.95 (3H, m), 1.45-1.65 (2H, m), 1.99 (3H, ‘s), 2.40-2.55

(2H, m), 3.32 (2H, s), 6.95-7.10 (4H, m)

Refefence 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
that described in Reference Example 1 using 4-isobutylbenzyl
alcohol instead of 4-isopropoxybenzyl alcohol.
lH-NMR (DMSO-d65 0 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)

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

1H—NMR (DMSO-dg) O ppm:
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0.95 (3H, t, J=7.4Hz), 1.60-1.75 (2H, m), 1.98 (3H, s), 3.46
(2H, s), 3.75-3.90 (2H, m), 6.70-6.85 (2H, m), 6.95-7.10 (2H,

m)

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

The title compound was prepared in a similar manner to
that described in Reference Examplé 1 using 4-ethoxybenzyl
alcohol instead of 4-isopropoxybenzyl alcohol. |
1H-NMR (DMSO-d¢) O ppm:
1.20-1.35 (3H, m), 1.98 (3H, s), 3.46 (2H, s), 3.85-4.05 (2H,

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

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

The title compound was prepared in a similar manner to
that described in Reference Example 1 using 4-trifluoro-
methylbenzyl alcohol instead of 4-isopropoxybenzyl alcohol.
'H-NMR (DMSO-dg) & ppm:
2.02 (3H, s), 3.64 (2H, s), 7.30-7.45 (2H, m), 7.55-7.70 (2H,

m)

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

pyrazol-3-one
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The title compound was prepared in a similar manner to
that described in Reference Example 1 using 4-tert-butylbenzyl
alcohol instead of 4-isopropoxybenzyl alcohol.

TH-NMR (DMSO-dg) O ppm:
1.24 (9H, s), 2.01 (3H,‘S), 3.49 (2H, s), 7.00-7.15 (2H, m),

7.15-7.30 (2H, m)

Reference Example 8
4-[ (4-Butoxyphenyl)methyl]-1,2-dihydro-5-methyl-3H-pyrazol-
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) & ppm:
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
1,2-Dihydro-5-methyl-4-[ (4-methylthiophenyl)methyl]-3H-
pyrazol-3-one |

The title compound was prepared in a similar manner to
that described in Reference Example 1 using4-(methylthio)benzyl
alcohol instead of 4-isopropoxybenzyl alcohol.
1H-NMR (DMSO-dg) 0 ppm:

1.99 (3H, s), 2.42 (3H, s), 3.50 (2H, s), 7.05-7.20 (4H, m)
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Reference Example 10

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

. pyrazol-3-one

TheAtitle compound was prepared in a similar manner to
thatdescribedinReferenceExample1using4-(methylthio)benzyl
alcohol instead of 4—iso§ropoxybenzyl alcohol and using methyl
3-oxopentanoate instead of methyl acetoacetate.

'H-NMR (DMSO-dg) O ppm:
1.02 (3H, t, J=7.6Hz), 2.39 (2H, q, J=7.6Hz), 2.42 (3H, s), 3.Si

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

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

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

overnight. The reaction mixture was poured into a saturated

" aqueous sodium hydrogen carbonate solution, and the mixture was

extractedwith diethyl ether. The organic layer was washed with
brine and dried over anhydrous magnesium sulfate. The solvent
was removed under reduced pressure, and the residue was dissolved
in toluene (1mL). Anhydrous hydrazine (0.094mL) was added to
the solution,,and'the mixture was stirred at 80°C overnight.'
The solvent was removed under reduced pressure, and the residue

was purified by column chromatography on silica gel (eluent:
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dichloromethane/methanol = 10/1) to give 1,2-dihydro-4-[(4-
isopropylphenyl)methyl]-5-methyl-3H-pyrazol-3-one (0.12g).
1H-NMR (DMSO-dg) & ppm:

1.16 (6H, 4, J=6.9Hz), 2.01 (3H, s), 2.70-2.90 (1H, m), 3.49

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

Reference Examplé 12
4-[ (4-Ethylphenyl)methyl]-1,2-dihydro-5-methyl-3H-pyrazol-
3-one

The title compound was prepared in a similar manner to
that described in Reference Example 11 using 4;ethylbenzyl
chloride instead of 4-isopropylbenzyl chloride.
1H—NMR (DMSO-dg) & ppm:
1.13 (3H, t, J=7.6Hz), 2.00 (3H, s), 2.45-2.60 (2H, m), 3.49

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

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

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.
lH-NMR (DMSO-dg) O ppm: |

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

Reference Example 14

4-Benzyl-1,2-dihydro-5-trifluoromethyl-3H-pyrazol-3-one
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The title compound was prepared in a similar manner to
that described in Reference Example 11 using ethyl trifluoro-
acetoacetate instead of methyl acetoacetate and using benzfl
bromide instead of 4-isopropylbenzyl chloride.
1H-NMR (DMSO-dg) 8 ppm:

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

Reference Example 15

1,2-Dihydro—4-[(4—methoxyphenyl)methyl]—5—methyl-3H-pyrazol

—3-oﬁe |
The title compound was prepared in a similar manner to

that described in Reference Example 11 using 4—methoxybenzyi

bromide instead of 4-isopropylbenzyl chloride.

lH-NMR (DMSO-dg) O ppm:.

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

The title compound was prepared in a similar manner to
that described in Reference Example 11 using benzyl bromide«
instead of 4-isopropylbenzyl chloride.
'H-NMR (DMSO-dg) & ppm:

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

Reference Example 17

4-[(4-Isopropoxyphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-o0-"




10

15

20

25

60

acetyl-f-D-glucopyranosyloxy)-1H-pyrazole

To a suspension of 1,2-dihydro-4-[(4-isopropoxyphenyl) -
methyl]-5-methyl-3H-pyrazol-3-one (46mg), acetobromo-a-D-
glucose (99mg) and 4A molecular sieves in tetrahydrofuran (3mL)
was added silver carbonate (66mg), and the mixture was stirred
under shading the light at 65°C overnight. The reaction mixture
was purified by column chromatography on aminopropyl silica gel
(eluent: tetrahydrofuran). Further purification by
preparative thin layer chromatography on silica gel (developing
solvent:ethylacetate/he#ane==2/1)afforded4-[(4-isopropoxyj
phenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0O-acetyl-f-D-
glucopyranosyloxy)-1H-pyrazole (42mg).
1H-NMR (CbCl3) d ppm:
1.25-1.35 (6H, m), 1.88 (3H, s), 2.01 (3H, s), 2.03 (3H, s),
2.05 (3H, ;), 2.10 (3H, s), 3.45-3.65 (2H, m), 3.80-3.90 (1H,
m), 4.13 (1H, dd, J=2.3, 12.4Hz), 4.31 (1H, dd, J=4.0, 12.4Hz),
4.40-4.55 (1H, m), 5.15-5.35 (3H, m), 5.50-5.60 (1H, m),

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

Reference Example 18
5-Methyl-4;[(4—propylphenyl)methyl]-3-(2,3,4,6—tetra-0-
acefyl—B-D-glucopyranosyloxy)-lH—pyrazole

The title compound was prepared in a similar manner to
that described in Reference Example 17 using 1,2-dihydro-5-
methyl-4-[ (4-propylphenyl)methyl]-3H-pyrazol-3-one instead
of 1,2-dihydro-4-[(4—isgpropoxyphenyl)methyl]-5-methyl—3H-

pyrazol-3-one.
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1H-NMR (CDCl3) O ppm:

0.91 (3H, t, J=7.3Hz), 1.50-1.65 (2H, m), 1.86 (3H, s), 2.0i
(3H, s), 2.03 (3H, s), 2.05 (3H, s), 2.10 (3H, s), 2.45-2.55
(2H, m), 3.55(1H, d, J=15.8Hz), 3.63 (1H,d, J=15.8Hz), 3.80-3.90
(lH,m),4.l3(lH,dd,J=2.3,12.4HZ),4.30(1H,dd,J=3.9,12;4HZXK

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

Reference Example 19
4-[(4-Isobutylphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-
acetyl-pf-D-glucopyranosyloxy)-1H-pyrazole

ﬁ The title compoﬁnd was prepared in a similar manner to,
that described in Reference Example 17 uéing 1,2-dihydro-4j
[(4-isobutylphenyl)methyl]-5-methyl-3H-pyrazol-3-one
instead of 1,2-dihydro-4-[(4-isopropoxyphenyl)methyl]-5-
methyl-3H-pyrazol-3-one.

lH—NMR (CDC1l3) 8 ppm:

0.87 (6H, d, J=6.6Hz), 1.70-1.85 (1H, m), 1.87 (3H, s), 2.01
(3H, s), 2.03 (3H, é), 2.06 (3H, s), 2.10 (3H, s), 2.40 (2H,
d, J=7.2Hz), 3.56 (1lH, 4, J=15.8Hz), 3.63 (1H, 4, J=15.8Hz),
3.80-3.50 (1H, m), -4.14 (1H, dd,'J=2.3, 12.4Hz), 4.31 (1H, 44,
J=4.0, 12.4Hz), 5.15-5.35 (3H, m), 5.50-5.60 (1H, m), 6.95-7.10

(4H, m)

Reference Example 20
5-Methyl-4-[(4-propoxyphenyl)methyl]-3-(2,3,4,6-tetra-o0-
acetyl-pf-D-glucopyranosyloxy)-1H-pyrazole

The title compound was prepared in a similar manner to
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that described in Reference Example 17 using 1,2-dihydro-5-

'methyl-4-[(4-propoxyphenyl)methyl]-3H—pyrazol-3—one instead

of 1,2-dihydro-4-[(4-isopropoxyphenyl)methyl]-5-methyl-3H-
pyrazol-3-6ne

'H-NMR (CDC13) & ppm:

1.01 (3H, t, J=7.4Hz), 1.70-1.85 (2H, m), 1.89 (3H, s), 2.01
(3H, s), 2.03 (3H, s), 2.06;(3H, s), 2.10 (3H, s), 3.53 (1H,
d4, 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, dd, J=4.0, 12.4Hz), 5.15-5.35
(3H, m), 5.50-5.60 (1H, m), 6.70-6.80 (2H, m), 6.95-7.16 (2H,

m).

Reference Example 21
4—[(4-Ethoxyphenyl)methyl]-S-methyl-3-(2,3,4,6-tetra—0—
acetyl-f-D-glucopyranosyloxy)-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Reference Example 17 using 4-[(4-ethoxy-
phenyl)methyl]—1,2—dihydro-5—methyl-3Hprrazol-3-one
instead of 1,2-dihydro-4-{(4-isopropoxyphenyl)methyl]-5-
methyl-3H-pyrazol-3-one.
lH-NMR (CDC1l3) O 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),
4.13 (1H, dd, J=2.3, 12.4Hz), 4.31 (1H, dd, J=4.0, 12.4),
5.15-5.30 (3H, m), 5.50-5.60 (1H, m), 6.70-6.80 (2H, m),

6.95-7.10 (2H, m)
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Reference Example 22
5-Methyl—3—(2,3,4,6—tetra—O—acetyi-B—D—glucopyranosyloxy)—
4-[(4-trifluoromethylphenyl)methyl]-1H-pyrazole |
The title compound was prepared in a similar manner to
that described in Reference Example 17 using l,2-dihydro-57
methyl-4-{(4-trifluoromethylphenyl)methyl]-3H-pyrazol-3-one
instead of 1,2-dihydro-4-[(4-isopropoxyphenyl)methyl]-5-
methyl-3H-pyrazol-3-one. '
1H-NMR (CDCl3) O ppm: v
1.85 (3H, s), 2.01 (3H, s), 2.03 (3H, s), 2.06 (3H, s), 2.14
(3H,s), 3.65(1H,d, J=15.9Hz), 3.71 (1H, d, J=15.9Hz), 3.80-3.90
(1H,m), 4.14 (1H, dd, J=2.4, 12.4Hz), 4.31 (1H, dd, J=4.0, 12.4Hz')“',
5.15—5.40l(3H, m), 5.55-5.65 (1H, m), 7.20-7.30 (2H, m),

7.45-7.55 (2H, m)

Reference Example 23
4-[(4-tert-Butylphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra—0-
acetyl-B-D-glucopyranosyloxy)-lH—pyrazo;e |
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-pyrézol-3-one

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

- methyl-3H-pyrazol-3-one.

1 v
H-NMR (CDCl3) O 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 (1lH, 4,
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J=15.8Hz),3.80-3.90(1H,m),4.13(1H,dd;J=2.3,12.4Hz),4.31
(1H, 44, J=4.0, 12.4Hz), 5.15-5.30 (3H, m), 5.50-5.60 (1H, m),

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

Reference Example 24
4-[(4-Butoxyphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-o0-
acetyl-B-D-glucopyraﬁosyloxy)-1H—pyrazole

The title compound was prepared in a.similar manner té,
that described in Reference Ekample 17 us;ng 4-[(4-butoxy-
phenyl)methyl]—1,2—dihydro—5—methyl—3H-pyrazol-3—one
instead of 1,2-aihydro-4-[(4-isopropoxyphenyl)methyl]-5-
methyl-3H-pyrazol-3-one.
1H—NMR (CDC1l3) O ppm:
0.96 (3H, t, J=7.4Hz); 1.40-1.55 (2H, m), 1.65-1.80 (2H, m),

1.88 (3H, s), 2.01 (3H, s), 2.03 (3H, s), 2.06 (3H, s), 2.10

(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, dd, J=2.3, 12.4Hz),
4.31 (1H, 44, J=4.0, 12.4Hz), 5.15-5.30 (3H, m), 5.50-5.60 (1H,

m), 6.70-6.80 (2H, m), 6.95-7.10 (2H, m)

Reference Examplel25
5—Methyl-4—[(4—methylthiophenyl)methyl]-3-(2,3,4,6-tetra-0f
acetyl-fB-D-glucopyranosyloxy)-1H-pyrazole ‘
The title compound was prepared in a similar manner ta
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-
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methyl-3H-pyrazol-3-one.

LH-NMR (CDCl3) O ppm:

1.88 (3H, s), 2.01 (3H, s), 2.03 (3H, s), 2.67 (3H, s), 2.1é
(3H, s), 2.44 (3H, s), 3.50-3.65 (2H, m), 3.80-3.90 (1H, m),
4.13 (1H, d4d, J=2.4, 12.4Hz), 4.31 (1H, 44, J=4.1, 12.4Hz),
5.15-5.30(3H,m), 5.55-5.65(1H,m), 7.00-7.10(2H, m), 7.10-7.20

(2H, m), 8.65-8.85 (1lH, brs)

Reference Example 26
5-Ethyl-4—[(4-methylthiophenyl)methyl]-3-(2,3,4,6-tetra—0—
acetyl-ﬁ-D-glucoﬁyranosyloxy)—lH—pyrazole'

The title compound was prepared in a similar manner to
that described in Reference Example ;7 using 5;ethyl—l,2-
dihydro—4—[(4—methylthiophenyl)ﬁethyl]—3H—pyrazol—3-one
instead of 1,2-dihydro-4-[(4-isopropoxyphenyl)methyl]}-5-
methyl-3H-pyrazol-3-one.
1H-NMR (CDC13) O ppm: ’

1.13 (3H, t, J=7.6Hz), 1.88 (3H, s), 2.01 (3H, é),'2.03 (3H,
s), 2.06 (3H, s), 2.44 (3H, s), 2.45-2.55 (2H, m), 3.50-3.70
(2H, m), 3.80-3.90 (1H, m), 4.05-4.20 (1H, m), 4.31 (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 (lH, brs)

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

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

lh-NMR (CDC13) 0 ppm:

1.20 (6H, 4, J=6.9Hz), 1.85 (3H, s), 2.01 (3H, s)., 2.03 (3H;
s), 2.06 (3H, s), 2.13 (3H, s), 2.75-2.90 (1H, m), 3.56 (1H,
d, J=15.8Hz), 3.63 (1H, 4, J=15.8Hz), 3.80-3.90 (1H, m), ‘
4.05-4.20 (1H, m), 4.31 (1H, d4d, J=4.0, 12.4Hz), 5.15-5.35 (3H,

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

Reference Example 28

4—[(4—Methylthiophényl)methYl]-3-(2,3,4,6-tetra-0—acetyl-B—

D-glucopyranosyloxy)-5-trifluoromethyl-1H-pyrazole |
To a solution of 1,2-dihydro-4-[(4-methylthiophenyl)-

methyl]—5-trifluoromethyl-3H—pyrazbl-3-one (2.0g) in

" acetonitrile (100mL) were added acetobromo-o-D-glucose (3.1g)

and potassium carbonate (1.1g), and the mixture was stirred at
foom teﬁperature overnight. Water was added to the reaction
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

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

O-acetyl-B—D-glucopyranosyloxy)-5-trifluoromethyl—1H—pyrazd
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le (2.0g).

'H-NMR (CDC1l3) & ppm:

1.91 (3H, s), 2.03 (3H, s), 2.04 (3H, s), 2.09 (3H, s), 2.45
(3H, s), 3.73 (2H, s), 3.75-3.90 (1H, m), 4.15-4.35 (2H, m),

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

Reference Example 29
4-Benzyl-3-(2,3,4,6-tetra-0-acetyl-p-D-glucopyranosyloxy) -
5-trifluoromethyl-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Referendé Example 28 using 4-benzyl-1,2-
dihydro—5-trifluor9methyl-3H-pyrazol-3-one instead of
1,2-dihydro-4-[(4-methylthiophenyl)methyl]-5-trifluoromethy
1-3H-pyrazol-3-one.
'H-NMR (CDC13) & ppm: '
1.89 (3H, s), 2.02 (3H, s), 2.04 (3H, s), 2.08 (3H, s), 3.70-3.90
(3H, m), 4.15-4.30 (2H, m), 5.10-5.50 (4H, m), 7.10-7.30 (5H,

m)

Reference Example 30
4-[ (4-Methoxyphenyl)methyl]-3-(2,3,4,6-tetra-0O-acetyl-f-D-
glucopyranosyloxy)-5-trifluoromethyl-1H-pyrazole

The title compound was prepared in a similar manner to
that describea in Reference Example 28 using 1,2-dihydro-4-
[ (4-methoxyphenyl)methyl]-5-trifluoromethyl-3H-pyrazol-3-
one instead of 1,2-dihydro-4-[(4-methylthiophenyl)methyl]-5-

trifluoromethyl-3H-pyrazol-3-one.
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1

H-NMR (CDCl3) 8 ppm:

1.93 (3H, s), 2.03 (3H, s), 2.05 (3H, s), 2.09 (3H, s), 3.65-3.75
(2H, m), 3.77 (3H, s), 3.75-3.90 (1H, m), 4.15-4.35 (2H, m),

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

Reference Example 31
4-[ (4-Methoxyphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-O-
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;methoxyphenyl)methyl]-5—methyl-3H-pyrazol-3-one instead
of 1,2-dihydro-4-[(4-isopropoxyphenyl)methyl]-5-methyl-3H-
pyrazol-3-one.

1H-NMR (CDCl3) O ppm:

1.89 (3H, s), 2.02 (3H, s), 2;03 (3H, s), 2.05 (3H, s), 2.10
(3H, s), 3.45-3.65 (2H, m), 3.76 (3H, s), 3.80-3.90 (1H, m),
4.11 (1H, 44, J=2.2, 12.4Hz), 4.30 (1H, 44, J=4.0, 12.4Hz),
5.15—5.35(3H,m),5.50-5.60(1H,m),6.70-6.85(2H,m),7.00-7.10

(2H, m)

Reference Example 32
4-Benzyl-5-methyl—3-(2,3,4,6-fetra—O-acetyl—B—D—giuco—
pyranosyloxy)-1H-pyrazole

The title compound was prepared in a similar manner to
that described'in Reference Example 17 using 4-benzyl-1,2-
dihydrb-5-méthyl-BH-pyrazol—Béone instead of 1,2-dihydro-4-

[(4-isopropoxyphenyl)methyl]-5-methyl-3H-pyrazol-3-one.
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'H-NMR (CDC13) & ppm:

1.86 (3H, s), 2.01 (3H, s), 2.03 (3H, s), 2.06 (3H, s), 2.11
(3H,s), 3.59 (1H, d, J=15.8Hz), 3.66 (1H, d, J=15.8Hz), 3.80-3.90
(1H,m), 4.11 (1H, dd, J=2.3, 12.4Hz), 4.30 (1H, dd, J=4.0, 12.4Hz),
5.15-5.30 (3H, m), 5.50-5.65 (1H, m), 7.05-7.30 (5H, m),

8.75-9.55 (1H, brs)

Reference Example 33
4-[(4—Methoxyphenyl)methyl]—l,5—dimethyl—3-(2,3,4,6—tetra—u
O—aéétleB-D-glucopyranosyloxy)pyrazole

A suspension of 4-[ (4-methoxyphenyl)methyl]-5-methyl-3-
(2,3,4,6-tetra—O-acetyl-ﬁ—D~glucopyranosyloxy)-1H-pyrazole:
(18mg), potassium carbonate (14mg) and iodomethane (4.7mg) iﬁ
acetonitrile (2mL) was stirred at 75°C overnight. The reactioﬁ
mixture was filtered through celite®, and the solvent of the
filtrate was removed under reduced pressure. The residue waé
purified by preparativé thin layer chromatography on silica gei
(deve;oping solvent: benzene/acetone = 2/1) to give
4-[(4-methoxyphenyl)methyl1-1,5-dimethy1-3—(2,3,4,6-tetra-
O-acetyl-B-D-glucopyranosyloxy)pyrazole (4mg).
lH-NMR (CDC1l3) 6 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, dd4, J=2.4, 12.4Hz), 4.29 (1H, dd, J=4.1, 12.4Hz),
5.15-5.30 (3H, m), 5.50-5.60 (1H, m), 6.70-6.80 (2H, m),

7.00-7.10 (2H, m)
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Reference Example 34
l—Methyl—4-[(4—methylthiophenyi)methyl]-3-(2,3,4,6-tetra-0+
acetyl-B-D-glucopyranosyloxy)-5-trifluoromethylpyrazolé

A suspension of 4-[(4-metylthiophenyl)methyl]-3-
(2,3,4,6-tetra-0-acetyl-p-D-glucopyranosyloxy)-5-tri-
fluoromethyl—lH—pyrazole (30mg), potassium carbonate (8.0mg)
and iodomethane (8.2mg) in tetrahydrofuran (1lmL) was stirred
at 75°C overnight. The reaction mixture was filtered througﬂ
celite®;andthesolventofthefiltratewasremovedundefreduced
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-0O-acetyl-f-D-
glucopyranosyloxy)-5-trifluoromethylpyfazole (13mg).
lH-NMR (CDC1l3) 6 ppm:
1.89 (3H, s), 2.02 (3H, s), 2.04 (3H, s), 2.07 (3H, s}, 2.44
(3H, s), 3.65-3.95 (6H, m), 4.14 (1H, dd, J=2.3, 12.4Hz), 4.29
(1H, dd, J=4.3, 12.4Hz), 5.15-5.35 (3HQ m), 5.50-5.65 (1H, m),

7.00-7.20 (4H, m)

Reference Example 35
1- Ethyl-4—[(4-Aethylthiophenyl)methyl]-3—(2,3,4,6—tetra—0-
acetyl—ﬁ-D—Qlucopyranosyloxy)-5;trifluoromethylpyrazole

The title compound was prepared in a similar manner to
that described in ~Reference Example 34 using iodoethane instead
of iodomethane.

lH-NMR (CDC1l3) O ppm:
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1.40 (3H, t, J=7.2Hz), 1.90 (3H, s), 2.02 (3H, s), 2.04 (3H,
s), 2.06 (3H, s), 2.44 (3H, s), 3.72 (2H, s), 3.80-3.90 (1H,
m), 4.05-4.20 (3H, m), 4.27 (1H, 4d, J=4.5, 12.4Hz), 5.10—5l35
(3H, m), 5.55-5.65 (1H, m), 7.00-7.10 (2H, m), 7.10-7.20 (2H,

m)

Reference Example 36

4-[ (4-Methylthiophenyl)methyl]-1-propyl-3-(2,3,4,6-tetra-0-

acetyl-f-D-glucopyranosyloxy)-5-trifluoromethylpyrazole ‘
The title compound was prebared in a similar manner td

that described in Reference Example 34 using l-iodopropane

instead of iodomethane.

1H—NMR (CDC1l3) O ppm:

0.92 (3H, t, J=7.4Hz), 1.75-1.90 (2H, m), 1.89 (3H, s), 2.02

(3H, s), 2.04 (3H, s), 2.06 (3H, s), 2.44 (3H, s), 3.72 (2H,

s), 3.80-3.90 (1H, m), 3.90-4.05 (2H, m), 4.12 (1H, 44, J=2.3,

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

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

Reference Example 37
3-(B—D-Glucopyranosyloxy)—4-[(4-isopropoxyphenyl)methyl]—5-
methyl-1H-pyrazole ! |

To a solution of 4-[(4-isopropoxyphegyl)methyl]—5—
methyl-3—(2,3,4,6-tetra40-acetyl-B-D~glucopyranosyloxy)-1H—\
pyrazole(61mg)inethanol(3mL)wasaddedlﬁml/Laqueoussodium
hydroxidesolution(0.53mL),andthemixtureﬁasstirredatroom

temperature for 2 hours. The solvent was removed under reduced
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pressure, and the residue was purified by solid phase extraction

‘on ODS (washing solvent: distilled water, eluent: methanol) to

give 3-(B-D-glucopyranosyloxy)-4-[(4-isopropoxyphenyl)-
methyl]-5-methyl-1H-pyrazole (39mg).

lH-NMR (CD30D) & ppm;

1.26 (6H, 4, J=5.9Hz), 2.05 (3H, s), 3.25-3.45 (4H, m), 3.55-3.75
(3H, m), 3.75-3.90 (1H, m), 4.45-4.60 (1H, m), 5.00-5.10 (1H,

m), 6.70-6.80 (2H, m), 7.00-7.15 (2H, m)

Reference Example 38
3-(ﬁ-D—Gluéopyranosyloxy)—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-
propylphenyl)methyl]-3-(2,3,4,6—tetfa—O-acetyl-B—D-gluco—
pyranosyloxy)-lH—pyrazoleinsteadof4-[(4—isopropoxyphenyl)5
methyl]-5-methyl-3-(2,3,4,6-tetra-0O-acetyl-f-D-gluco-
pyranosyloxy)-1lH-pyrazole. '
'H-NMR (CD30D) & ppm:
0.91(3H,t,J=7.5Hz),1.50-1.65(2H,m),2.05(3H,s),2.45-2.6d
(2H, m), 3.25-3.45 (4H, m), 3.55-3.75 (3H, m), 3.83 (1lH, 4,

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

Example 39 '
3-(B-D-Glucopyranosyloxy)-4-[(4-isobutylphenyl)methyl]-5-
methyl-1H-pyrazole

The title compound was prepared in a similar manner to
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that described in Reference Example 37 using 4-[(4-isobutyl-
phenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-acetyl-p-D-
glucopyranosyloxy)-1H-pyrazole instead of 4-[(4-isopropoxy-
phenyl)methyl]—5-methyl-$—(2,3,4,6-tetra—0-acetyl—B—D—
glucopyranosyloxy)-1H-pyrazole.

lH--NMR (CD30D) O ppm:

0.87 (6H, 4, J=6.6Hz), 1.70-1.90 (1H, m), 2.04 (3H, s), 2.41
(2H, d, J=7.1Hz), 3.25-3.45(4H, m), 3.55-3.90 (4H, m), 5.00-5.10

(1H, m), 6.95-7.15 (4H, m)

Reference Example 40
3-(B—D-Glucopyranosyloxy)-5—methyl-4—[(4-propoxyphenyl)-
methyl]-1H-pyrazole |

The title compound was prepared in a similar ménner td
that described ih Reference Example 37 using 5-methyl-4-[(4-
propoxyphenyl)methyl]-3—(2,3,4,6-tetra-O-acetyl-B-D-gluco—1
pyranosyloxy)-1H-pyrazole instead of 4-[(4-isopropoxyphenyl) -
methyl]-5-methyl-3-(2,3,4,6-tetra-0O-acetyl-p-D-gluco-
pfranosyloxy)-IH-pyrazole.
 HoNMR (CD30D) 6 ppm:
1.02 (3H, t, J=7.4Hz), 1.65-1.80 (2H, m), 2.05 (3H, s), 3.25-3.45
(4H, m), 3.60-3.75 (3H, m), 3.80-3.90 (3H, m), 5.00-5.10 (1H,

m), 6.70-6.85 (2H, m), 7.05-7.15 (2H, m)

Reference Exémple 41
4-[ (4-Ethoxyphenyl)methyl]-3-(B-D-glucopyranosyloxy)-5-

methyl-1H-pyrazole
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The title compound was prepared in a similar manner to
that described in Reference Example 37 using 4-[(4-ethoxy-
phenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-acetyl-p-D-
glucopyranosyloxy)-1H-pyrazole instead of'4-[(4-isopropoxy-
phenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-acetyl-f-D-
glucopyranosyloxy)-1H-pyrazole.
1H-NMR (CD30D) 0 ppm:

1.34 (3H, t, J=7.0Hz), 2.05(3H, s), 3.25-3.45 (4H, m), 3.60-3.75
(3H, m), 3.80-3.90 (1H, m), 3.97 (2H, q. J=7.0Hz), 5.00-5.10

(1H, m), 6.70-6.85 (2H, m), 7.05-7.15 (2H, m)

Reference Example 42

3-(B-D-Glucopyranosyloxy)-5-methyl-4-[ (4-trifluoromethyl-

-phenyl)methyl]-1H-pyrazole

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-0O-acetyl-pf-D-glucopyranosyloxy)-4-[(4-
trifluoromethylphenyl)methyl]—lH—pyrazole instead of
4-[(4—isopropoxyphenyl)methyl]-5—methyl-3-(2,3,4,6-tetra-0-
acetyl-BfD-glucopyrandsyloiy)-1H—pyrazole. | ‘
'H-NMR (CD30D) O ppm:

2.08 (3H, s), 3.20-3.40 (4H, m), 3.67 (1H, dd, J=5.0, 11.9Hz),
3.75-3.90 (3H, m), 5.00-5.10 (1H, m), 7.30-7.45 (2H, m),

7.45-7.60 (2H, m)

Reference Example 43

4-[(4-tert-Butylphenyl)methyl]-3-(B-D-glucopyranosyloxy)-5-
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methyl-1H-pyrazole

The title compound was prepared in a similar manner to
fhat described in Referencle Example 37 using 4-[ (4-tert-butyl-
phenyl)methyl]—5—methyl-3—(2,3,4,6-tetra-O-acetyl—B-D—
glucopyranosyloxy)-1H-pyrazole instead of 4-[(4-isopropoxy-
phenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0O-acetyl-f-D-
glucopyranoSyloxy)-lH-pyrazole.
TH-NMR (CD30D) d ppm:
1.28 (9H, s), 2.06 (3H, s), 3.25-3.45 (4H, m), 3.60-3.90 (4H,

m), 5.00-5.10 (1H, m), 7.05-7.15 (2H, m), 7.20-7.30 (2H, m)

Reference Example 44
4-[(4-Butoxyphenyl)methyl]-3-(f-D-glucopyranosyloxy)-5- .
methyl-1H-pyrazole

The title compound was prepared in a similar manner to
thaf described in Reference Example 37 using 4-[(4-butoxy-
phenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0O-acetyl-pf-D-
glucopyranosyloxy)-1H-§yrazole instead of 4-[(4-isopropoxy-
phenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0O-acetyl-f-D-
glucopyranosyloxy)-1H-pyrazole.
1H—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

(2H, m), 7.05-7.15 (2H, m)

Reference Example 45
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3-(B-D-Glucopyranosyloxy)-5-methyl-4-[ (4-methylthiophenyl) -
methyll-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Reference Example 37 using 5-methyl-4-
[(4-methylthiophenyl)methyl]-3-(2,3,4,6-tetra-0-acetyl-f-D-
glucopyranosyloxy)-1lH-pyrazole instead of 4-[(4-isopropoxy-
phenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0O-acetyl-B-D-
glucopyranosyloxy)-1H-pyrazole.
1H-NMR (CD30D) 8 ppm:
2.06 (3H, s), 2.42 (3H, s), 3.20-3.45 (4H, m), 3.55-3.75 (3H,

m), 3.80-3.90 (1H, m), 5.00-5.10 (1H, m), 7.05-7.20 (4H, m)

Reference Example 46
5—thyl—3—(ﬁ—D—glucopyranosyloxy)—4-[(4-methylthidphenyl)-
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-0-acetyl-f-D-
glucopyranosyloxy)-1H-pyrazole instead of 4-[(4—isopropoxy-
phenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0O-acetyl-f-D-
glucopyranosyloxy)-1H-pyrazole.
'H-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),

5.00-5.10 (1H, m), 7.10-7.20 (4H, m)

Reference Example 47
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3—(B-D-Glucopyranosyloxy)-4-[(4—isopropylphenyl)methyl]-5—
methyl-1H-pyrazole '

‘ The title compound was prepared in a similar manner tq
that described in Reference Example 37 using 4-[(4-isopropyl-
phenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0-acetyl-B-D-
glucopyranosyloxy)-1H-pyrazole instead of 4-[(4-isopropoxy-
phenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0O-acetyl-B-D-
glucopyranosyloxy)-1H-pyrazole. |
1H-NMR (CD30D) O ppm:
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
3-(B-D-Glucopyranosyloxy)-4-[(4-methylthiophenyl)methyl]-5-
trifluoromethyl-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Reference Example 37 using 4-[(4-methyl-j

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

‘pyranosyloxy)-5-trifluoromethyl-1H-pyrazole instead of

4-[(4-isopropoxyphenyl)ﬁethyl]-5-methyl-3—(2,3,4,6—tetra—0—
acetyl-B—D-glucopyranosyldxy)—lH—pyrazole.

1H-NMR (CD30D) & ppm:

2.42 (3H, s), 3.25-3.50 (4H, m), 3.69 (1H, dd, J=4.9, 12.0Hz),

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

Reference Example 49
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4-Benzyl-3-(B-D-glucopyranosyloxy)-5-trifluoromethyl-1H-
pyrazole

The title compound was prepared in a similar manner to
that described in Reference Example 37 using 4-benzyl-3-
(2,3,4,6—tetra-O-acetfl—B—D—glucopyranosyloxy)—5—trifluoro-
methyl-1H-pyrazole instead of 4-[ (4-isopropoxyphenyl)methyl]-
5-methyl-3-(2,3,4,6-tetra-0O-acetyl-f-D-glucopyranosyloxy) -
1H-pYrézole.
lH-NMR (CD30D) 6'ppm:
3.25-3.45 (4H, m), 3.67 (1H, 44, J=5.3, 12.0Hz), 3.80-3.95 (3H,

m), 4.97 (1H, 4, J=7.4Hz), 7.05-7.25 (5H, m)

Reference Example 56
3-(B-D—Glucopyranosyloxy)—4-[(4—methoxyphenyl)methyl]—5-
trifluoromethyl-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Reference‘Example 37 using 4-[(4-methoxy-
phenyl)methyl]-3-(2,3,4,6-tetra-0O-acetyl-p-D-gluco-
pyranosyloxy)-5-trifluoromethyl-1H-pyrazole instead of
4-[(4-isopropoxyphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-o-
aéetyl-ﬁ-D—glucopyranosyloxy)-lH—pyrazole.
lH-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

(2H, m)

Reference Example 51
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3-(B-D-Glucopyranosyloxy)-4-[ (4-methoxyphenyl)methyl]-5-
methyl-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Reference Example 37 using 4-[(4-methoxy-
phenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-0O-acetyl-p-D-
glucopyranosyloxy)-1H-pyrazole instead of 4-[(4-isopropoxy-
phenyl)methyl]-5-méthyl-3-(2,3,4,6—tetra—0—acetyl-B-D—‘
glucopyranosyloxy) -1H-pyrazole.
1H—NMR (CD30D) O ppm:
2.04 (3H, s), 3.25-3.45 (4H, m), 3.55-3.75 (3H, m), 3.73 (3H,
s), 3.80-3.90 (1H, m), 5.00-5.10 (1H, m), 6.75-6.85 (2H, m),

7.05-7.15 (2H, m)

Reference Example 52
4-Benzyl-3-(f-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-
3-(2,3,4,6-tetra-0-acetyl-f-D-glucopyranosyloxy)-1H-
pyrazole.
lH-NMR (CD30D) & ppm:
2.05 (3H, s), 3.25;3.45 (4H, m), 3.60-3.90 (4H, m), 5.00-5.10

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

Reference Example 53

3-(p-D-Glucopyranosyloxy)-4-[ (4-methoxyphenyl)methyl]-1,5-
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dimethylpyrazole

The title compound was prepared in a similar manner td
that described in Reference Example 37 using 4-[(4-methoxy-
phenyl)methyl]-1,5-dimethyl-3-(2,3,4,6-tetra-0-acetyl-p-D-
glucopyranésyloxy)pyrazole instead of 4-[(4-isopropoxy-
phenyl)methyl]-5-methyl—3—(2,3,4,6;tetra—0-acetyl—B-D-
glucopyranosyloxy)-1H-pyrazole.
'H-NMR (CD30D) & ppm: | |
2.06 (3H, s), 3.25-3.45 (4H, m), 3.55-3.70 (6H, m), 3.73 (3H,
s), 3.75-3.90 (1H, m), 5.00-5.10 (lH, m), 6.70-6.80 (2H, m),

7.05-7.15 (2H, m)

Reference Example 54
3-(B-D-Glucopyranosyloxy)-1-methyl-4-[ (4-methylthiophenyl) -
methyl}-5-trifluoromethylpyrazole |

The title compound was prepared in a similar manner to
that described in Reference Example 37 using l-methyl-4—[(4f
methylthiophenyl)methyl]-3-(2,3,4,6-tetra-0O-acetyl-f-D-
glucopyranosyloxy)-5-trifluoromethylpyrazole 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:
2.42 (3H, s),.3.30-3.50 (4H, m), 3.69 (1H, d4d, J=4.7, 12.0Hz),

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

Reference Example 55

l-Ethyl-3-(B-D—glucopyranosyléxy)-4-[(4-methylthiophenyl)-‘
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methyl]-5-trifluoromethylpyrazole

The title compound was prepared in a similar manner to
that described in Reference Example 37 using l-ethyl-4-[(4-
methylthiophenyl)méthyl]-3—(2,3,4,6-tetra-0-acetyl—B—D-
glucopyranosyloxy)-5-trifluoromethylpyrazole instead of
4-f(4—isopropoxypheﬁyl)methyl]-5-methyl—3-(2.3,4,6-tetra-0-
acetyl—B-D-glucopyranosyloxy)-1H-pyrazole.
'H-NMR (CD30D) & ppm:
1.38 (3H, t, J=7.1Hz), 2.42 (3H, s), 3.30-3.50 (4H, m), 3.60-3.75
(1H, m), 3.75-3.90 (3H, mi, 4.14 (2H, g, J=7.1Hz), 5.25-5.35

(1H, m), 7.05-7.20 (4H, m)

Reference Example 56
3-(B-D-Glucopyranosyloxy)-4-[(4—methylthiophenyl)methyl]-1;
propyl-5-trifluoromethylpyrazole

The title compound was prepared in a similar manner to
that described in Ref'erence Example 37 using 4-][ (4-methylthio—t
phenyl)methyl]-1-propyl-3-(2,3,4,6-tetra-O-acetyl-f-D-
glucopyranosyloxy)-5-trifluoromethylpyrazole instead of
4-[(4-isopropdxyphenyl)methyl]-5—methyl-3-(2,3,4,6-tetra-04
acetyl-B—D-glucopyranosyloxy)—1H—pyra;ole.
'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),

4.00-4.10 (2H, m), 5.25-5.35 (1H, m), 7.05-7.20 (4H, m)

Reference Example 57
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3-(B—D—Glucopyranosyloxy)—5—methyl—4—[(4-methylphenyl)—
methyl]-1H-pyrazole .
5—Methyl—4—[(4—methylphenyl)methyl]—3—(2,3,4,6—tetra-j
O-acefyl—B-D-glucopyranosyloxy) ~-1H-pyrazole was prepared ina
similarlnanner to that déscribed in Reference Example 17 using
1,2-dihydro-5-methyl-4-{(4-methylphenyl)methyl]-3H-pyrazol-
3-one instead of 1,2-dihydro-4-{(4-isopropoxyphenyl)-
methyl]-5—mefhyl—3H—pyrazol—3—one. Then, the title compound
was prepared in a similar manner to that described in Reference
Example 37 using 5-methyl-4-[(4-methylphenyl)methyl]-3- |
(2,3,4,6—tetra-O-acetyl-B-D-glucopyranosyloxy)-lH-pyrazole‘
instead of 4-[(4-isopropoxyphenyl)methyl]-5—metﬁyl-3-
(2,3,4,6-tetra-0-acetyl-f-D-glucopyranosyloxy)-1H-pyrazole.
1H-NMR (CD30D) O ppm: ‘
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-(B-D—glucopyranosyloxy)-5—
methyl-1H-pyrazole

4-[ (4-Ethylphenyl)methyl]-5-methyl-3-(2,3,4,6-tetra-
O-acetyl-B-D-glucopyranosyloxy)-1H-pyrazole was preparéd ina
similar manner to that described in Reference Example 17 using
4-[(4—ethylphenyl)methyl]-l,2-dihydro-5—methyl-3H-pyrazol—
3-one instead of 1,2-dihydro-4-[(4-isopropoxyphenyl)-
methyl]-5-methyl-3H-pyrazol-3-one. Then, the title compound

was prepared in a similar manner to that described in Reference
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Example 37 using 4-[(4-ethylphenyl)methyl]-5-methyl-3-
(2,3,4,6-tetra—O-acetyl-B—D—glucopyranosyloxy)—lH—pyrazole‘
instead of 4-[(4-isopropoxyphenyl)methyl]-5-methyl-3-
(2,3,4y6-tetra-O—acetyl-ﬁ-D—glucopyranosyloxy)—lH—pyrazole%
'H-NMR (CD30D) & ppm: |
1.18 (3H, t, J=7.6Hz), 2.04 (3H, s), 2.57 (2H, q, J=7.6Hz),
3.25-3.45 (4H, m), 3.55-3.90 (4H, m),‘5.00-5.10 (1H, m),

6.95-7.20 (4H, m)

Reference Example 59
3-(B—D-Glucobyranosyioxy)-4-{(4—methylphenyl)methyl]-5—
trifluoromethyl-1H-pyrazole
4-[(4-Methylphenyl)methyl]-3-(2,3,4,6-tetra-0-acetyl-
B-D-glucopyranosyloxy)-5-trifluoromethyl-1H-pyrazole was
prepared in a‘similar manner to that described in Reference
Example 28 using l,2-dihydro—4-[(4—methylphehyl)methyl]-5-‘
trifluoromethyl-3H-pyrazol-3-one instead of 1,2-dihydro-4-
[(4-methylthiophenyl)methyl]—5—trifluéromethyl-3H—pyrazol—3
-one. Then,thetitieéompoundwaspreparedexasimilarmanner
to that described in Reference Ekample 37 using 4-[(4-methyl-
phenyl)methyl]-3-(2,3,4,6—tetra-O—acetyi—B-D-gluco-
pyranosyloxy)-5-trifluoromethyl-1H-pyrazole instead of
4—[(4-isopropoxyphenyl)methyl]—5—methyl—3—(2,3,4,6—tetra-0—
acetyl—B—D;glucopyranosyloxy)-lH-pyrazole. | |
lg-NMR (CD30D) d 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)
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Reference Examplé 60
4-[(4-Ethyiphenyl)methyl]-3-(B—D-glucopyranosyloxy)—5—
trifluoromethyl-1H-pyrazole
4-[(4-Ethylphenyl)methyl]-3-(2,3,4,6-tetra-0-acetyl- .
B-D—glucopyranosyloxy)-S-trifluoromethyl—1H—pyrazoie was
prepared in a similar mannef to that described in Reference
Example 28 using 4-[(4-ethylphenyl)methyl]-1,2-dihydro-
5—trifluorométhyl—3H—pyrazol—3—one instead of 1,2—dihyd£o—4—
[ (4-methylthiophenyl)methyl]-5-trifluoromethyl-3H-pyrazol-3
-ohe. Then,thetitlecompoundwaspreparedeLasimilarmannef
to that described in Reference Example 37 using 4—[(4-ethyl¥
phenyl)methyl]—3-(2,3,4,6—tetré-o;acetyl—ﬁ—D—gluco—
pyranosyloxy)-5-trifluoromethyl-1H-pyrazole instead of
4-[(4-isopropoxyphenyl)methyl]-5-methyl—3—(2,3,4,6-tetra-0:
acetyl—B—D—glucopyranosylox¥)-1H-pyrazole.
lH-NMR (CD30D) 0 ppm:
1.18 (3H, t, J=7.6Hz), 2.50-2.60 (2H, m), 3.15-3.40 (4H, m);
3.55-3.65 (1H, m), 3.70-3.90 (3H, m), 4.80-4.95 (1H, m),

6.95-7.15 (4H, m)

Reference Example 61
3-(B—D—Glucopyranosyloxy)—4—[(4—isopropylphenyl)methyl]-5—
trifluoromethyl-1H-pyrazole
i4-[(4-Isopropylphenyl)methyl]—3-(2,3,4,6-tetra-0—
acetyl—B-D-glucopyranosyloxy)—5-trifluoromethyl—lH—pyrazole

was prepared in a similar manner to that described in Reference
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Example 28 using 1,2-dihydro-4-[(4-isopropylphenyl)-
methyl]-5-trifluoromethyl-3H-pyrazol-3-one instead of
1l,2-dihydro-4-[(4-methylthiophenyl)methyl]-5-trifluoro-
methylFBH—pyrazol-B-one. Then, the title compoundwas prepared
in a similar manner to that described in Reference Example 37
using 4-[(4—isopropylphenyl)methyl]—3-(2,3,4,6—tefra—0-
acetyljB-D—glucopyranosyloxy)—5-trifluoromethyl-1H—pyrazole
instead of 4-[(4-isopropoxyphenyl)methyl]-5-methyl-3-
(2,3,4,6-tetra-0-acetyl-f-D-glucopyranosyloxy)-1H-pyrazole.
‘H-onmMRr (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 (1H, m),

7.00-7.15 (4H, m)

Reference Exampie 62
4-[(4-Chlorophenyl)methyl]-3-(p-D-glucopyranosyloxy)-5-
trifluoromethyl-1H-pyrazole
4-[(4-Chlorophenyl)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-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
to that described in Reference Example 37 using 4-[(4-chloro-
phenyl)methyl]-3-(2,3,4,6-tetra-0O-acetyl-f-D-gluco-

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

1H—NMR (CD30D) & ppm:

3.20-3.40 (4H, m), 3.55-3.70 (1H, m), 3.75-3.90 (3H, m),

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

Reference Example 63
3-(B—D-Glucopyranosyloxy)-4-[(4-isopropoxyphenyl)methyl]—5J
methyl-1-propylpyrazole

To a suspension of 3—(ﬁ-D—glucopyranosyloxy)-4-[(4-
isopropoxyphenyl)methyl]-5-methyl-1H-pyrazole (50mg) and
cesium carbonate (0.20g) in N,N-dimethylformamide (1mL) was
addedl-iodopropane (0.036mL) at 50°C, and themixturewas stirred
overnight. Water was added to the reaction mixture, and the
resulting mixture was purified by 'éolid phase extraction on oDps
(washing solvent: distilled water, eluent: methanol). The
resulting semi-purified material was purified by column
chromatographydnsilicagel(eluent:dichloromethane/methanol,
= 8/1) to give 3-(f-D-glucopyranosyloxy)-4-[(4-isopropoxy-
phen&l)methyl]-5-methyl-l-propylpyrazole (28mg) .
1H-NMR (CDjOD) 0 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,

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

Reference Example 64
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1-Ethyl-3-(B-D-glucopyranosyloxy)-4-[(4-isopropylphenyl)-
methyl]-5-methylpyrazole

The title compound was prepared in a similar manner to
that described in Reference Example 63 using iodoethane instead -
of l-iodpropane.
lH-NMR (CD30D) & ppm:
1.26 (6H, 4, J=6.0Hz), 1.29 (3H, t, J=7.2Hz), 2.08 (3H, s),
3.25-3.45 (4H, m), 3.55-3.75 (3H, m), 3.75-3.90 (lH, m), 3.96
(2H, g, J=7.2Hz), 4.40-4.60 (1H, m), 5.00-5.10 (1H, m), 6.70-6.80

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

Reference Example 65
1-Ethyl-3-(B-D-glucopyranosyloxy)-4-[(4-methoxyphenyl) -
methyl]-5-methylpyrazole

The title compound was prepared in a similar manner to
that described in Refefence Example 63 using 3-(f-D-gluco-
pyranosyloxy)-4-[ (4-methoxyphenyl)methyl]-5-methyl-1H-
pyrazole instead of 3-(P-D-glucopyranosyloxy)-4-[(4-iso-
propoxfphenyl)methyl]-5—methyl-lH-pyrazole and using
iodoethane instead ofll-iodpropane.
1H—NMR (CD30D) & ppm:
1.29 (3H, t, J=7.1Hz), 2.07 (3H, s), 3.20-3.45 (4H, m), 3.55-3.75
(6H, m), 3.82 (1H, d4d, J=2.0, 12.0Hz), 3.90-4.05 (2H, m),

5.00-5.10 (1H, m), 6.70-6.85 (2H, m), 7.05-7.15 (2H, m)

Reference Example 66

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

The title compound was prepared in a similar manner to
that described in Reference Example 63 using 3-(B-D-gluco-
pyranosyloxy)-4-[(4-methoxyphenyl)methyl]-5-methyl-1H- |
pyrazole instead of 3-(P-D-glucopyranosyloxy)-4-[(4-iso-
propoxyphenyl)methyl]-5-methyl-1H-pyrazole. |
1H-NMR (CD30D) & ppm: |
0.87 (3H, t, J=7.5Hz), 1.65-1.80 (2H, m), 2.07 (3H, s), 3.35-3.45
(4H, m), 3.60-3.75 (3H, m), 3.73 (3H, s), 3.75-3.85 (1H, m),
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
l-Ethyl-4—[(4—ethoxyphenyl)methyl]-3-(B-D-glucopYranosyl-
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—(ﬁ-D-glucopyranosyloky)-5-methyl-lH-

pyrazole instead of 3-(f-D-glucopyranosyloxy)-4-[(4-iso-

propoxyphenyl)methyl]-5-methyl-1H-pyrazole and using
iodoethane instead of l-iodoprépane.

lH—NMR (CD30D) d ppm:

1.28 (34, t, J=7.4Hz), 1.34 (3H, t, J=7.2Hz), 2.07 (3H, s),
3.25-3.45 (4H, m),'3.55-3.75 (3H, m), 3.75-3.85 (1H, m),
3.90-4.00 (4H, m), 5.00-5.10 (1H, m), 6.70-6.85 (2H, mi,

7.00-7.15 (2H, m)
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Reference Example 68
4-[(4—Ethoxyphenyl)methyl]-3-(B-D-glucopyranosyloxy)-5-
methyl-1l-propylpyrazole

The title compéund was prepared in a similar manner to
that described in Reference Example 63 using 4-{[(4-ethoxy-
phenyl)methyl]-3-(p-D-glucopyranosyloxy)-5-methyl-1H-
pyrazole instead of 3-(f-D-glucopyranosyloxy)-4-[(4-iso-
propoxyphenyl)methyl]-5-methyl-1H-pyrazole.
1H_NMR (CD30D) & ppm:
0.87 (3H, t, J=7.6HZ)H 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, dd4, 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)

Reference Example 69
1-Ethyl-4-[(4-ethylphenyl)methyl]-3-(f-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-
phenyl)methyl]-3-(B-D-glucopyranosyloxy)-5-methyl-1H-
pyrazole instead of 3-(B-D-glucopyranosyloxy)-4-[(4-iso-
propoxyphenyl)mefhyl]-5-methyl-lH-pyrazole and using
jodoethane instead of l—iodopropane.
lH-NMR (CD30D) O ppm:
1.15 (3H, t, J=7.6Hz), 1.28 (3H, t, J=7.2Hz), 2.06 (3H, s), 2.56
(2H,q, J=7.6Hz), 3.25-3.45(4H, m), 3.55-3.75(3H, m), 3.75-3.85

(1H, m), 3.90-4.00 (2H, m), 5.00-5.10 (1H, m), 7.00-7.15(4H,
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Reference Example 70
4-[(4-Ethylphenyl)methyl]-3-(f-D-glucopyranosyloxy)-5-
methyl-l—propylpyrazole‘

The title compound was prepared in a similar manner to
that described in Reference Example 63 using 4-[(4-ethyl-
phenyl)methyl]-3-(B-D-glucopyranosyloxy)-5-methyl-1H-
pyrazole instead of 3-(B—D-Qlucopyranosyloxy)-4—[(4-iso-
propoxyphenyl)methyl]—S;methyl-lH-pyrazole.

'H-NMR (CD30D) 0 ppm: | A
0.87 (3H, t, J=7.4Hz), 1.17 (3H, t, J=7.6Hz); 1.65-1.80 (2H,
m), 2.06 (3H, s), 2.56 (2H, q, J=7.6Hz), 3.25-3.45 (4H, m),

3.60-3.95 (6H, m), 5.00-5.10 (1H, m), 7.00-7.15 (4H, m)

Reference Example 71
1-Butyl-3-(B-D-glucopyranosyloxy)-4-[(4-isopropoxyphenyl) -
methyl]-5-methylpyrazole

The title compound was prepared in a similar manner to
that described in Reference Example 63 using l-bromobutane '
instead of 1l-iodpropane.
1H-NMR (CD30D) 6 ppm:
0.92 (3H, t, J=7.4Hz), 1.20-1.40 (8H, m), 1.60-1.75 (2H, m),
2.07 (3H, 5), 3.25-3.45 (4H, m), 3.55-3.75 (3H, m), 3.81 (1H,
dd, J=2.1, 12.0Hz), 3.91 (2H, t, J=7.2Hz), 4.45-4.55 (1H, m),

5.00-5.10 (1H, m), 6.70-6.80 (2H, m), 7.00-7.10 (2H, m)
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Reference Example 72
3-(Pf-D-Glucopyranosyloxy)-4-[(4-isopropoxyphenyl)methyl]-1-
isopropyl-s-methylpyrazﬁle

The title compound was prepared in a similar manner to
that described in Reference Example 63 using 2-bromopropane
instead of l-iodopropane.
1H-NMR (CD30D) O ppm:
1.26 (6H, d, J=6.0Hz), 1.30-1.40 (6H, m), 2.08 (3H, s), 3.15-3.45
(4H, m), 3.55-3.75 (3H, m), 3.78 (1H, a4, J=2.3, 12.0Hz),
4.35-4.45 (1H, m), 4.45- 4.55 (1H, m), 5.00-5.10 (1H, m),

6.70-6.80 (2H, m), 7.00-7.10 (2H,m)

Reference Example 73
4-[(4-Ethylthiophenyl)methyl]-1,2-dihydro-5-methyl-3H-
pyrazol-3-one |

To a solution of 4-ethylthiobenzyl alcohol (8.3g) and
triethylamine (6.9mL) in tetrahydrofuran (200mL)-was added
methanesulfonyl chloride (3.8mL) at 0°C, and the mixture was
stirredforlhour. Insolublematerialwasremovedbyfiltration.
The obtained solution of 4-ethylthiobenzyl methanesulfonate in
tetrahydrofuranwasaddedtoeasuspensibnofsodiumhydride(60%,
2.2g) and methyl acetoacetatet(5.3mL) in 1,2-dimethoxyethane
(200mL), and the mixture was stirred at 80°C overnight. A
saturated aqueous sodium hydrogen carbonate solution was added
to the reaction mixture, and the resulting mixture was extracted
with diethyl ether. The organic layer was washed with brine,

dried over anhydrous magnesium sulfate, and the solvent was
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removed undér reduced pressure. To a solution of the residue
intoluene(150mL)wasaddedhydrazinenmnohydrate(7.2mL),and
the mixture was stirred at 80°C for 1 hour. The reactioil mixture
wascooledto0°Candétirredforadditional1hour. Theresulting
precipitates were collected by filtration and washed with water
qnd hexane to give 4-[(4-ethylthiophenyl)methyl]-1,2-dihydro-
5-methyl—3H-pyrazol-3-one (1.59).

lH-NMR (DMSb—ds) 0 ppm:

1.19 (3H, t, J=7.3Hz), 2.00 (3H, s), 2.90 (2H, q, J=7.3Hz), 3.51

(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-o-
acetyl-B-D-glucopyranosyloxy)-1H-pyrazole

To a suspension of 4-[(4-ethylthiophenyl)methyl]-1,2-
dihydro-5-methyl-3H-pyrazol-3-one (1.6g) and.acetobromo—ajD-
glucose (2.9g) in tetrahydrofuran (30mL) was added silver
carbonate (2.1g), and the mixture was stirred under shading the
light at 60°C overnight. The reaction mixture was purified by
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-B-D-

glucopyranosyloxy)-1H-pyrazole (1.49g).
1H-NMR (CDCl3) O 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,
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d, J=15.9Hz), 3.62 (1H, 4, J=15.9Hz), 3.80-3.90 (1H, m), 4.13
(1H, 44, J=2.3, 12.6Hz), 4.31 (1H, 44, J=3.9, 12.6Hz), 5.15-5.35
(34, m), 5.55-5.65 (1H, m), 7.00-7.10 (2H, m), 7.15-7.25 (2H,

m), 8.79 (1H, brs)

Reference Example 75
4-[(4-Ethylthiophenyl)methyl]-3-(B-D-glucopyranosyloxy)-5-5
methyl-1H-pyrazole
Toasolutionof4-[(4-ethylthiophenyl)methyl]-5-methyl-
3—(2,3,4,6-tetfa-o—acetfl—B-D-glucopyranosyloxy)-lH-
pyrazole (1.3g) in methanol (10mL) was added sodium methoxide
(28% methanol solution, 0.13mL), and the mixture was stirred
at room temperature for 1 hour. The reaction mixture was
concentratedunderreduéedpressure,andtheresiduewaspurified
by column chromatography on silica gel (eluent: dichloro-
methane/methanol = 5/1) to give. 4-[(4-ethylthiophenyl)-
methyl]-3-(B—D—glucopyranosyloxy)—5—methyl-1H-pyrazole

(0.87g).

"'H_NMR (CD30D) & ppm:

1.24 (3H, t, J=7.3Hz), 2.06 (3H, s), 2.88 (2H, g, J=7.3Hz),
3.30-3.45 (4H, m), 3.60-3.80 (3H, m), 3.80-3.90 (1H, m),

5.00-5.10 (1H, m), 7.10-7.30 (4H, m)

Reference Example 76
1-(Benzyloxycarbonyl)-3-(p-D-glucopyranosyloxy)-4-[(4-iso- .
propoxyphenyl)methyl]-5-methylpyrazole

To a solution of 3-(Pf-D-glucopyranosyloxy)-4-[(4-iso-
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propoxyphenyl)methyl]-5-methyl-1H-pyrazole (1.3g) in
tetrahydrofuran (30mL) was added N—(benzyloxycarbonyloxy)—‘
succinimide (1.6g), and the mixture was heated under reflu#
overnight. Thereactionmixturewasconcentrateduﬁderreduced
pressure, and the residue was purified by column chromatography
onsilicagel(eluent:dichloromethane/methanolélO/l)togive
1-(benzyloxycarbonyl)-3-(B-D-glucopyranosyloxy) -4-[(4-iso-
propoxyphenfl)methyl]-5-methylpyrazdle (1.3g).

TH-NMR (CDCl3) O ppm:

1.27 (6H, 4, j=6.3Hz), 2.35 (3H, s), 3;45—3.70 (6H, m), 3.76
(1H, 44, J=4.5, 12.0Hz), 3.85 (1H, dd, J=2.8, 12.0Hz), 4.40-4.50
(1H, m), 5.30-5.40 (2H, m), 5.48 (1H, d, J=8.0Hz), 6.70-6.80

(2H, m), 6.95-7.05 (2H, m), 7.25-7.50 (5H, m)

Reference Example 77
l-(Beniyloxycarbonyl)-3—(6-O-ethoxycarbonyl-B-D-gluco-
pyranosyloxy)-4-[(4-isopropoxyphenyl)methyl]-5-methyl-
pyrazole

To a solufion of 1-(benzyloxycarbonyl)-3-(f-D-gluco-
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
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
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purified by column chromatography on silica gel (eluent:
dichloromethane/methanol = 10/1) to give 1-(benzyloxy-
carbonyl)—3-(6—O—ethoxycarbonyl-B—b-glucopyranosyloxy)-4-

[ (4-isopropoxyphenyl)methyl]-5-methylpyrazole (0.17g).
'H-NMR (CD30D) & ppm:

1.19 (3H, t, J=7.1Hz), 1.26 (6H, 4, J=6.0Hz), 2.36 (3H, s),
3.30-3.50 (3H, m), 3,50-3.75 (3H, m), 4.10 (2H, q, J=7.1Hz);
4;25-4.35 (1H, m), 4.35-4.45 (1H, m), 4.45-4.60 (1H, m), -
5.35-5.45 (2H, m), 5.45-5.60 (1H, m), 6.70-6.85 (2H, m),

7.00-7.15 (2H, m), 7.30-7.55 (5H, m)

Reference Example 78
1—(Benzyloxycarbonyl)-4—[(4—isopropoxyphenyl)methyl];3-(6-‘
O-methoxycarbonyl-B-D-glucopyranosyloxy)—5—methylpyrazole

' The title compound was prepared in a similar manner to
thatdescribedinReferenceExample77usingmethylchloroformaté
instead of ethyl chloroformate.

'H-NMR (CDC1l3) O ppm: |

1.30 (6H, 4, J=6.4Hz), 2.43 (3H, s), 3.45-3.70 (6H, m), 3.78
(3H; s), 4.39 (1H, 44, J=2.2, 11.8Hz), 4.40-4.55 (2H, m), 5.38
(2H, s), 5.40-5.50 (1H, m), 6.?0-6.85 (2H, m), 7.00-7.10 (2H,

m), 7.30-7.50 (5H, m)

Example 1
3-(6-O-Ethoxycarbonyl-B-D-glucopyranosyloxy)<4—[(4-iso-
propoxyphenyl)methyl]-1l-isopropyl-5-methylpyrazole

To a solution of 3-(ﬁ—D-glucopyranosyloxY)-4—[(4-iso-
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propoxyphenyl)methyl]-1l-isopropyl-5-methylpyrazole (0.10g)
in 2,4,6-trimethylpyridine (1mL) was added ethyl chloroformate
(0.072g), and the mixture was stirred at room temperature
overnight. To theAreaction mixture were added citric acid
monohydrate (3.39) and water, and the resulting mixture was
purified by ODS solid phase extraction (washing solvent:
distilled water, eluent: methanol). Further purification by
column chromatography on silica gel (eluent: dichloromethane/
methanol = 10/1) and recrystalization (recrystalization
solvent: ethyl acetate/hexane = 1/3) afforded 3-(6-0-ethoxy-
carbonyi—B—D-glucopyranosyloxy)—4—[(4—isopropoxyphenyl)—
methyl]-l-isopropyl-5-methylpyrazole (0.084g).

lH—NMR (CD30D) & ppm: |

1.23 (3H, t, J=7.0Hz), 1.26 (6H, 4, J=5.8Hz), 1.30-1.40 (6H,
m), 2.07 (3H, s), 3.25-3.45.(4H, m), 3.60-3.70 (2H, m), 4.12
(2H, q, J=7.0Hz), 4.21(1H, dd, J=5.4, 11.6Hz), 4.34 (1H, dd,
J=1.7, 11.6Hz), 4.35-4.45 (1H, m), 4.45-4.55 (1H, m), 5.00-5.10

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

Examples 2-14-
The compounds listed in Table 1 were prepared from the
corresponding starting material in a similar manner to that

described in Example 1.
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[Table 1]
Example R R2 Q
2 Mefhyl Methoxy Methyi
3 Methyl Methylthio Trifluoromethyl
4 Ethyl Methylthio Trifluoromethyl
5 Propyl Mpthylthio Trifluoromethyl
6 Propyl Isopropoxy Methyl
7 Ethyl Isopropoxy . Methyl
8 Ethyl Methoxy Methyl
9 Propyl Methoxy Methyl
10 Ethyl Ethoxy Methyl
11 Propyl Ethoxy Methyl
12 Ethyl Ethyl Methyl
13 Propyl Ethyl Methyl
14 Butyl Isopropoxy Methyl
Example 15

44[(4-Isopropoxyphenyl)methyl]-i-isopropyl—3-(6—O-methoxy-

carbonyl-B—D-glucopyranosyloxy)—5—methylpyrazole

The title compound was prepared in a similar manner to

’

that described in Example 1 using methyl chloroformate instead

of ethyl chloroformate.

1H-NMR (CD30D) O ppm:

1.26(6H,d;J=6.1Hz),1.30—1.40(6H,m),2.07(3H,S),3,25—3.45
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(4H, m), 3.60-3.70 (2H, m), 3.71 (3H, s), 4.22 (1H, 4d, J=5.2,
11.7Hz), 4.35 (1H, dd,4J=2.l, 11.7Hz), 4.35-4.45 (1H, m),
4.45-4.60(1H, m), 5.00-5.10(1H, m), 6.70-6.80(2H, m), 7.00-7.10

(2H, m)

Example 16
3—(6-0-Isobutyloxycarbonyl—B—D¥glucopyranosyloxy)—4-[(4-
isopropoxyphenyl)methyl]-1-isopropyl-s—methylpyrazole

The title compound was prepared in a similar manner tp
thatdescribedelExaméleZLusingisobutylchloroformateinstead
of ethyl chloroformate.
'H-Nmr (CD30D) & ppm:
0.90 (6H, 4, J=6.7Hz), 1.26 (6H, 4, J=5.9Hz), 1.30-1.40 (6H,
m),ll80—2.00(1H,m),2.07(3H,s),3.25-3.50(4H,m),3.60—3.70
(2H, m), 3.80-3.90 (2H, m), 4.21 (1H, 44, J=5.2, 11.5Hz), 4.36
(1H, 44, J=1.8, 11.5Hz), 4.35;4.45 (1H, m), 4.45-4.55 (1H, m),

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

Example 17
4-[(4-Isopropoxyphenyl)methyl]—1-isopropyl—5-methyl-3-(6-07
propionyl-pB-D-glucopyranosyloxy)pyrazole

To a solution of 3-(B-D-glucopyrahosyloky)—4-[(4-iso—
propoxyphenyl)methyl]-1l-isopropyl-5-methylpyrazole (0.10g)

in 2,4,6-trimethylpyridine (1mL) was added propionyl chloride

'(0.072g) at 0°C, and the mixtufe was stirred for 5 hours. To

the reaction mixture were added citric acid monohydrate (3.3g)

and water, and the resulting mixture was purified by ODS solid
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phase extraction (washing solvent:'distilled water, eluent:
methanol). Further purification by column chromatography on
silica gel (eluent: dichlordmethane/methanol = 10/1) afforded
4-[(4-isopropoxyphenyl)methyl]—l—isopropyl—s-methyl—3—(6-O¥
propionyl—B-D—glucopyranosyloxy)pYrazole (0.0744qg)

lH-NMR (CD30OD) & ppm:

1.05 (3H, t, J=7.5Hz), 1.26 (6H, 4, J=5.9Hz), 1.30-1.40 (6H,
m), 2.07 (3H, s), 2.27 (2H, g, J=7.5Hz), 3.25-3.45 (4H, m),
3,60-3.70 (2H, m), 4.18 (1H, 44, J=5.6, 11.8Hz), 4;30 (1H, 44,
J=2.2,11.8Hz),4.35—4.45(1H,m),4.45-4.55(1H,m),5.60-5.10

(1H, m), 6.70-6.80. (2H, m), 7.00-7.10 (2H, m)-

Example 18 4
3-(6-O-Acetyl-ﬁ-D—glucopyranosfloxy)—4—[(4—isopropoxy—-
phenyl)methyl]-1l-isopropyl-5-methylpyrazole

| The titlevcompound was prepared in a similar manner to
that described in Example 17 using acetyl chloride instead of
propioﬁyl chloride.
lH-NMR (CD30D) & ppm:
1.26 (6H, d, J=6.4Hz), 1.30-1.40 (6H, m), 1.98 (3H, s), 2.08
(3H, s), 3.25-3.45 (4H, m), 3.60-3.70 (2H, m), 4.16 (1lH, dd,
J=5.6, 11.8Hz), 4.29 (1H, 44, J=2.0, 11.8Hz), 4.35-4.55 (2H,

m), 5.00-5.10 (1H, m), 6.70-7.80(2H, m), 7.00-7.10 (2H, m)

Example 19
3-(6—O-Butyryl-B-D—glucopyranosyloxy)-4—[(4—isqpropoxy—

phenyl)methyl]-1-isopropyl-5-methylpyrazole-
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The title compound was prepared in a similar manner to
that described in Example 17 using butyryl chloride instead of
propionyl chloride.
1H-NMR (CD30D) O ppm:

0.88 (3H, t, J=7.4Hz), 1.26 (6H, d; J=6.0Hz), 1.30-1.40 (6H,
m), 1.50-1.65(2H, m), 2.07 (3H, s), 2.15-2.30 (2H, m), 3,25-3.50
(4H, m), 3.60-3.70 (2H, m), 4.17 (1H, 4d, J=5.7, 11.9Hz), 4.31
(1H, 44, J=2.0, 11.9Hz), 4.30j4.55 (2H, m), 5.00-5.10 (1H, m),

6.70-6.80 (2H, m), 7.00-7.10 (2H, m)

Example 20
4-[ (4-Isopropoxyphenyl)methyl]-1l-isopropyl-5-methyl-3-(6-0-
pivaroyl-B-D-glucopyranosyloxy)pyrazole

The title compound was prepared in a similar manner to
that described in Example 17 using pivaloyl chloride instead
of propionyl chloride.
'H-NMR (CD30D) & ppm:
1.10 (9H, s), 1.26 (6H, d., J=6.1Hz), 1.30-1.40 (6H, m), 2.06
(3H, s), 3.30-3.45 (4H, m), 3.60-3.70 (2H, m), 4.16 (1lH, 44,
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-B-D-glucopyranosyl-
oxy)-4-[(4—ethylthiophenyl)methyl]-S—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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methylpyridine(O.5mL)wasaddedethylchlbroformate(0.0ZlmL);
and the mixture was stirred at room temperature overnight. To
thereactionmixturewasaddele%aqueouscitricacidsolution;
and the resulting mixture was extractedwith ethyl acetate. The
organic layer was dried over anhydrous magnesium sulfate, and
the sqlvent was removed under reduced pressure. The residué
was purified by préparative thin layer chromatography on silica
gel (eluent: dichloromethane/ methanol = 10/1) to give
l-ethoxycarbonyl-3-(6-0-ethoxycarbonyl-f-D-glucopyranosyl-
oxy)-4-[(4-ethylthiophenyl)methyl]-5-methylpyrazole ”
(0.023g). '

1H-NMR (CD30D) 6 ppm:

1.15-1.30 (6H, m), 1.39 (3H, t, J=7.1Hz), 2.37 (3H, s), 2.87
(2H, q, J=7.3Hz), 3.35-3.50 (3H, m), 3.60-3.80 (3H, m), 4.12
(2H, df 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
corresponding starting material in a similar manner to that

described in Example 21.

HO,,, A\ _ .OH
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[Table 2]
Example R R? Q

22 Ethoxycarbonyl Isopropoxy Methyl

23 Ethoxycarbonyl Propyl Methyl

24 Ethoxycarbonyl Isobutyl Methyl

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-

carbonyloxymethyl)-4-[(4-methylthiophenyl)methyl]-5-methyl-

pyrazole

' To a solution of 3-(B-D-glucopyranosyloxy)-5-methyl-4-

[(4-methylthiophenyl)methyl]-1H-pyrazole (0.11lg) in water
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(0.5mL)andethanol(O.lmL)Qasaddedformaldehyde(37%aqueous
solution, 0.068mL), and the mixture was stirred at 40°C for 3
days. To the reaction mixture were added tetrahydrofuran and
anhydrous magnesium sulfate, and the resulting insoluble |
material was removed by filtration. Thesolventoffhefiltraté
was removed under reduced pressure. The residue was dissolved
in 2,4,6-trimethylpyridine (lmL). Ethyl chloroformate

(O. 099g) was added to the solutibn, and the mixture was stirred
at room temperature overnight. To thé reaction mixture were
added citric acid monohydrate (4g) and wéter, and the resulting
mixture was purified by ODS soiid phase extraction (washing
solvént: 10% aqueous citric acid solution, distilled water;
eluent: methanol). Further purification by column
chromatographyonsilicagel (eluent: dichloromethane/ methanol
= 15/1) afforded 3-(6-0O-ethoxycarbonyl-f-D-glucopyranosyl-
oxy)-1l-(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

(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, q, 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 (1H, m), 5.80-5.95 (2H, m), 7.10-7.20

(4H, m)

Example 45

l-Acetyl-4-[(4-ethylthiophenyl)methyl]-3-(f-D-gluco-
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pyranosyloxy)-5-methylpyrazole

To a solution of 4-[(4-ethylthiophenyl)methyl]l-3-(B-D-
glucopyranosyloxy)-5-methyl-1H-pyrazole (0.41g) in tetra-
hydrofuran (10mL) were.added acetic acid (0.1lmL) and acetic
anhydride (0.18mL), and the mixture wa§ stirred at room
temperature overnight. The reaction mixture was concentrated
under reduced pressure, and diethyl ether was added to the residue.
The resulting precipitated cfystal was collected by filtration
to give l-acetyl-4-[(4-ethylthiophenyl)methyl]-3-(B-D-
glucopyranosyloxy)-5-methylpyrazole (0.36g).
1H-NMR (CD30D) & ppm:
1.24 (3H, t, J=7.3Hz), 2.43 (3H, s), 2.54 (3H, s), 2.89 (2H,
q,.J=7L3Hz), 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)

Example 46
1—Acetyl-3-(6-O—ethoxycarbonyl—B—D-glucopyranosyloxy)-4—
[(4-ethylthiophenyl)methyl]-S-methylpyrazole

To a solution of l-acetyl-4-[(4-ethylthiophenyl)-
methyl]-3-(B-D-glucopyranosyloxy)-5-methylpyrazole (0.03g)
in 2,4,6-trimethylpyridine (0.5mL) was added ethyl chloro-
formate (0.012mL), and the mixture was stirred at room
temperature overnight. To the reaction mixture was added ld%
aqueous citric acid solution (5mL), and the resulting mixture
was stirred at room temperature overnight. The resulting
precipitatse were collected by filtration and washed with 10%

aqueous citric acid solution and water to give l1-acetyl-3-(6-0-
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ethoxycarbonyl-f-D-glucopyranosyloxy)-4-[ (4-ethylthio-
phenyl)methyl]-5-methylpyrazole (0.020g).

TH-NMR (CD30D) O ppm:

1.20 (3H, t, J=7.2Hz), 1.24 (3H, t, J=7.4Hz), 2.41 (3H, s), 2.55
(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, 4, J=15.8Hz), 3.72 (lH'_
d, J=15.8Hz), 4.05-4.15 (2H, m), 4.27 (1H, dd4, J=6.3, 11.7Hz),
4.42 (1H, 44, J=2.0, 11.7Hz), 5.40-5.55 (1H, m), 7.10-5.30 (4H,

m)

Example 47
3-(6-0-Ethoxycarbonyl-f3-D-glucopyranosyloxy)-4-[(4-iso-
p;oboxyphenyl)methyl]—5-methyl—1H-pyrazole

To a solution of 1l-(benzyloxycarbonyl)-3-(6-0-ethoxy-
carbonyl—B-D-glucopyranosyloxy)—4-[(44isopropoxyphényl)-
methyl]45-methylpyrazolé(0.17g)intetrahydrofuran(4mL)was
added 10% palladium-carbon powder, and the mixture was stirred
under hydrogen atmosphere at roorﬁ temperature for 3 houré . The
resulting insoluble material was removed by filtration, and the
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-B-D-glqcopyranosyloxy)—4-[(4-isopropoxy-
phenyl)methyl]-5-methyl-1H-pyrazole (0.10g).
1H-NMR (CD30D) O ppm:
1.23 (3H, t, J=7;1Hz), 1.26 (6H, 4, J=6.0Hz), 2.04 (3H, s),

3.30-3.55(4H, m), 3.61(1H,d, J=15.9Hz), 3.67 (1H, d, J=15.9Hz),
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4.12 (2H, q, J=7.1Hz), 4.27 (1H, 44, J=4.9, 11.7Hz), 4.38 (1H,
dd, J=2.0, 11.7Hz), 4.45-4.60 (1H, m), 5.10-5.20 (1H, m),

6.70-6.80 (2H, m), 7.00-7.15 (2H, m)

Example 48
4-[(4-Isopropoxyphenyl)methyl]-3-(6-0-methoxycarbonyl-B-D-
glucqpyranosyloxy)—5—methyl-1H—pyrazole

fhe title compound was prepared in a similar manher tp
that described in Example 47 using 1l-(benzyloxycarbonyl)-4-
[(4-isopropoxyphenyl)methyl]-3-(6—O-méthoxycarbon?l-B—D-
glucopyranosyloxy)-5-methylpyrazole instead of 1-(benzyl-
oxycarbonyl)-3-(6-0-ethoxycarbonyl-f-D-glucopyranosyloxy) -
4-[(4-isopropoxypheny;)methyl]-5-methylpyrazole.
lH—NMR (CD30D) & ppm:
1.26 (6H, d, J=5.9Hz), 2.04 (3H, s), 3.30-3.55 (4H, m), 3.61
(1H, 4, J=15.9Hz), 3.67 (1lH, 4, J=15.9Hz), 3.72 (3H, s), 4.28
(1H, d4, 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)

Test Example 1

Assay for inhibitory effect on human SGLT2 activity

1) Construction of the plasmid vector expressing human SGLT2
Preparation of the cDNA library for PCR amplification was

performed by reverse transcription of a total RNA deprived from

human kidney (Ori gene) with oligo 4T as the primer, using

SUPERSCRIPT Preamplification System (Gibco-BRL: LIFE
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TECHNOLOGIES). The DNA fragment coding for human SGLT2 was

.amplified by the PCR reaction, in which the human kidney cDNA

library described above was used és the template and the following
oligo nucleotides 0702F and 0712R, presented as sequence number
1 and 2 respectively, were used as the primers. The amplified
DNA fragment was ligated into pCR-Blunt (Invitrogen), a vector
for cloning, according to standard method of the kit. The
Escherichia coli HB101l was transformed according to usual method
and then selection of the transformants was performed on the
LB agar medium containing 50 ug/mL of kanamycin. After plasmid
DNA was extracted and purified f_rom 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
nucleofides 0714F and 0715R, presented as sequence number 3 and
4 respectively, were used as the primers. The amplified DNA
fragment was digésted with restriction enzymes, Xho I and Hind
III,andthenpurifiedwithWizardPurificationSystem (Promega).
This purified DNA fragment was inserted at iﬁto the corresponding
resi‘.riction sites of pcDNA3.1l (-) Myc/His - B (Invitrogen), a
vector for e:;pressing of fusion protein. The Escherichia coli
HB101 was transformed according to usual method and then
selection of the transformant was performed on the LB agar medium
containing 100 ug/mL of ampicillin. After plasmid DNA was
extracted andpurified from this transformant, the base sequence
of the DNA fragment inserted at the multi-cloning sites of the
véctor PcDNA3.1 (-) Myc/His - B was analyzed. This clone had

a single base substitution (ATC which codes for the
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isoleucine-433 was substituted by GTC) compared with the human
SGLT2 reported by Wells et al (Am. J. Physiol., Vol. 263, pp.
459—465 (1992)). Sequentially, a clone in which valine is
substituted for isoleucine-433 was obtained. This plasmid
vector expressing human SGLT2 in which the peptide presented
as sequence number 5 is fused to the éarboxyl terminal alanine

residue was designated KL29.

Sequence Number 1 ATGGAGGAGCACACAGAGGC
Sequence Number 2 GGCATAGAAGCCCCAGAGGA
Sequence Numbér 3 -AACCTCGAGATGGAGGAGCACACAGAGGC
Sequence Number 4 AACAAGCTTGGCATAGAAGCCCCAGAGGA

Sequence Number 5 KLGPEQKLISEEDLNSAVDHHHHHH

2) Preparation of the cells expressing transiently human SGLT2
KL29,theplasmidcodinghumanSGLT2,wastransfectedinto
COS-7 cells (RIKEN CELL BANK RCB0539) by electroporation.
Electroporation was performed with GENE PULSER II (Bio-Rad
Laboratories) under the condition: 0.290 kV, 975 uF, 2 x lO6
cells of COS-7 cell and 20 ug of KL29 in 560 uL of OPTI-MEM I
medium (Gibco-BRL: LIFE TECHNOLOGIES) in the 0.4 cm type cuvette.
After the gene transfer, the cells were harvested by
centrifugation and resuspended with OPTI-MEM I medium
(1lmL/cuvette). To each well in 96-wells plate, 125 uL of this
cell suspension was added. After overnight culture at 37 °C under

5 % CO2, 125 uL of DMEM medium which is containing 10 % of fetal

bovine serum (Sanko Jyunyaku), 100 units/mL sodium penicillin
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G (Gibco-BRL: LIFE TECHNOLOGIES), 100 ug/mL streptomycin sulfate’
(Gibco-BRL: 'LIFE TECHNOLOGIES) was added to each well. These
cells were cultured until the next day and then they were used

for the measurement of the inhibitoryactivity against the uptake

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 ‘

and diluted with the uptake buffer (a pH 7.4 buffer containing

140 mM sodium chloride, 2 mM potassium chloride, 1 mM calcium
chloride, 1 mM magnesium chloride, 5 mMmethyl-a-D-gluco-
pyranoside, 10 mM 2-{4-(2-hydroxyethyl)-1l-piperazinyl]ethane
sulfonic acidand 5mM tris(hydroxymethyl)aminomethane), each |
diluent was used as test sample for measurement of the inhibitory
activity. After removal of the medium of the COS-7 cells
expressing transiently human'SGLTZ, to each well 200 uL of the “
pretreatment buf.fer (a pH 7.4 buffer containing 140 mM choline
chloride, 2 mM potassium chloride, 1 mM calcium chloride, 1 mM
magnesium chloride, 10 mM 2-[4-(2-hydroxyethyl)-1-
piperazinyl]ethane sulfonic acid and 5 mM tris(hydroxymethyl)-
aminomethane) was added, and the cells were incubated at 37°C
for 10 minutes. After the pretreatment buffer was removed, 200
UL of the same buffer was added again, and the cells were incubated
at 37 °C for 10 minutes . The buffer for measurement was prepared ‘“
by adding of 7 uL of methyl-a-D-(U-14C)glucopyranoside (Amersham

Pharmacia Biotech) to 525 puL of the prepared test sample. For
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the control, the buffer for measurement without test compound
was prepared. For estimate of the basal uptake in the absence
of test compound and sodium, the buffer for measurement of the
basal uptake, which contains 140 mM choline chloride in place
of sodium chloride, was prepared similarly. After the
pretreatment buffer was'removed,.75 uL of the each buffer for
measurement was added to each well; the cells were incubated
at 37°Cfor2hours. After the buffer formeasurement was removed,
200 uL of thevwashing.buffer (a pH'7.4 buffer containing 140
mM chsline chloride, 2 mM potassium chloride, 1 mM calcium
chloride, 1 mM magnesium chloride, 10 mMmethyl-a-D-gluco-
pyranoside; 10 mM 2—[4—(2-hydroxyefhyl)-1-piperazinyl]ethane
sulfonic acid and 5 mM tris(ﬂydroxymethyl)aminomethane)was
added toeachwell and immediately removed. After twoadditional
washing, the cells were solubilizéd.by'addition.of 75 uL of 0.2
mol/L sodium hydroxide to each well. After the cell l&sates
were transferred to the PicoPlate (Packard) and 150 uL of
MicroScint-40 (Packard) was added toeachwell, theradioactivity
was measured with microplate scintillation counter TopCount
(Packard). The difference in uptake was obtained as 100 % value’
by subtracting the radioacti&ity in the basal uptake from that
in control and then the conéentrations at which 50 % of uptake
were inhibited (ICsgp) were calculated from the
concentratipn—inhibition curve by least square method. The

results are shown in the following Table 3.

[Table 3]




111

Test compound ICsp9 value (nM)
Reference Example 37 181
Reference Example 38 441
Reference Example 39 346
Reference Example 40 702
Reference Example 41 185
Reference Example 45 84
Reference Example 46 . 509
Reference Example 47 441
Reference Example 48 679
Reference Example 50 415
Reference Example 51 383
Reference Example 54 835
Reference Example 57 280.
Reference Examplé 58 190
Reference Example 60 634
Reference Example 72 369

WAY-123783 >100000

Test Example 2

Assay for oral absorbability

1) Preparation of the samples for measurement of the drug

concentration after intravenous injection to the tail vein
As experimental animal, overﬁight 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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3.3 mg/mL solution was prepared. The body weights of rats were
measured and the solution of the test compound was intravenously
injected to the tail vein of unanesthetized rats at the dose
of 3 mL/kg (10 mg/kg). The intravenous injection to the tail
was performed with 26 G injection needle and 1 mL syringe. The
sampling times for collection of blood were 2, 5, 10, 20, 30,
60 and 120 minutes after the intravenous injection to the tail.
The blood was centrifuged and the plasma was used as the sample

for measurement of the drug concentration in plasma.

2) Preparation of the samples for measurement of the drug
concentration after oral administration

As experimental animal, overnight fasted SD rats (CLEA
JAPAN, INC., male, 5 weeks of age, 140—1709) were used. A test
compound was suspended or dissolved in 0.5 % sodium
carboxymethylcellulose solution at the concentration of 1 mg/mL
of active form. When homogenoﬁs suspension was not obtained
in this condition, the test compound was dissolved in ethanol
at the concentration of 100 mg/vaof active form and then
suspension was obtained by adding this solution to 99 times
volumes of 0.5 % sodium carboxymethylcellulose solution. After
the body weights of rats were measured, the liquid containing
test compound described'above was orally administered at the
dose of 10 mL/kg (10 mg/kg as active form). The oral
administration was performed with gastric tube for rat and 2.5
mL syringe. The sampling times for collection of blood were

15, 30, 60, 120 and 240 minutes after the oral administration.
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The blood was centrifuged and the plasma was used as the sample

for measurement of the drug concentration in plasma.

3) Measurement of drug concentration
Methoa A

To 0.1 mL of the plasma obtained in 1) and 2) described
above, an adequate amount of an adequate internal standard
material was added according to usual method and then
deproteinization'was,performed by adding of 1 mL of methanol.
After centrifugation, the methanol phase was evaporated to
dryness under a stream of nitrogen. The residue was dissolved
in 300 uL of the mobile phase and 30 uL 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
mL of the blank plasma an adequate internal standard and various
concentrationsofcorrespondingactiveformofthecompoundwere
adequately added according to usual method, similar operating

described above was done and then the standard curve was prepared.

Column: Develosil ODS-UG-5 (4.6 x 250 mm)

Mobile phase: acetonitrile / 10 mM.phosphate buffer (pH 3.0)
= 22: 78 (v/v)

Column temperature: 50 °C

Flow rate: 1.0 mL/minute

Wavelength for measurement: UV 232 nm

Method B
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To 50 uL of the plasma obtained in 1) and 2) described
above, an adequate amount of an adequate internal standard
material was added according to usual method and 100 ul of
distilled water was added, and then extraction was performed
by adding of 1 mL of diethyl'ether. After centrifugation, the
diethyl ether phase was evaporated to dryness under a stream
of nitrogen. The residue was dissolved in 200 uL of the mobile
phaseand 10 uL aliquot of the solutionwas injectedinto LC-MS/MS.
The drug concentration in plasma was measured by LC-MS/MS method
under fhe 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

LC

Column: Symmetry Cg (2.1 x 20 mm)

Mobile phase: acetonitrile / 0.1 % acetic acid solution = 65:
35 (v/v)
Column temperature: 40 °C

Flow rate: 0.2 mL/minute

MS/MS

Ionization method: ESI (Turbo Ion Spray), positive ion detection’
mode

Ion spraylvoltage: 5000 V

Heater gas temperature: 450 °C
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Collision energy: 17.5 V

Multiplier voltage: 2300 V

Flow rate of turbo ion spray gas: 7000 mL/min
Nebulizer gas: 11 BIT

Curtain gas: 11 BIT

Collision gas: 4 BIT

Each area under the plasma concentration-time curve by
intravenous injection to the téil'vein and oral administration
bf test compound was estimated with WinNonlin Standard made by
Pharsight Corporation from the plasma concentrations at eacht
time obtained from method A and B and then the bioavailability

(%)wascalculatedbased<x1thefolldwingformula. Theresults

are shown in the following Table 4.

Biocavailability(%) =
(Area under the Plasma Concentration - Time Curve by Oral
Administration//AreaunderthePlasmaConcentration-TimeCurve

by Intravenous Injection to .the Tail Vein) x 100




10

15

20

116

[Table 4]
Test compound Method | Bioavailability(%)
Example 1 B 27
Example 15 B 27
Example 16 B 32
Example 47 A 15
Example 48 A 11
Referende Example 37 A 0

Test Exampie 3
Assay for the facilitatory effect on urinary glucose excretion
As experimental animal, overnight fasted SD rats (Japan
SLC. Inc., male, 7 weeks of age, 202-221g) were used. A Test
compoﬁnd was suspended in 0.5 % sodium carboxymephylcellulose
solution at the concentration of 2 mg/mL. When homogenoué
suspension was not obtained in this condition, the test compou_nd
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 part of this suspensionwas
diluted with 0.5 % sodium carboxymethylcellulose solution and
then 0.6 and 0.2 mg/mL suspensions were prepared. After the
bodyweightsofratsweremeasured,thetestsuspensionwasorall&
administered at the dose of 5 mL/kg (1, 3 and 10 mg/kg). For
control, justonly 0.5 % sodium carboxymethylcellulose solution
was orally administered at the dose of 5 mL/kg. Immediately

after this oral administration, 400 g/L glucose solution was
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orally administered at the dose of 5 mL/kg (2 g/kg). The oral
administration was performed with gastric tube for rat and 2.5
mL syringe. The head count in one group was 3. Collection of
urine was performed in metabolic cage after the glucose
administ;atixnlwas 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:
GlucoseB—TestWAKO(WakoPureChemicalIndustries,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 showﬁ in the

following Table 5.

[Table 5]
Amount of Urinary Glucose
Dose .
Test compound (mg/kg) ~ Excretion
(mg/24 hours*200g body weight)

1 1.6

Example 1 3 28.3
10 127.5

1 1.7

Example 15 3 36.8
10 167.3

Tset Example 4

Acute toxicity test
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After 4 week old male ICR mice (Japan SLC. Inc., 20 — 25
g, 5animals in each group) were fasted’for 4 hours, the suspension
(200 mg/mL) prepared by adding of 0.5 % sodium carboxymethyl-
cellulose solution to the test compound was orally administered
at the dose of 10 mL/kg (2000 mg/kg). Observation was performed
until 24 hours after the administration. The results are shown

in the following Table 6.

{Table 6]
Test compound ' Death number
Example 48 0/ 5

Industrial Applicability

The glucopyranosyldxypyrazole derivatives representedby
the above general formula (I) of thel pi:eéent invention or |
pharmaceutically acceptable salts thereof have an improved oral
absorption. ‘In addition, they show an excellent hypoglycemic
effect by excreting excess glucose into the urine through
preventing th.e reabsorption of glucbse at the kidney because
they are converted into glucopyranosyloxypyrazole derivatives;
represented by the above general formula (II) as their actiye
forms in vivo and exhibit a potent inhibitory activity in human
SGLT2. Therefore, the présent 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.

[SEQUENCE LISTING FREE TEXT]
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Sequence Number

Synthetic DNA primer
Sequence Number

Synthetic DNA primer
Sequence Number Synthetic DNA primer

Sequence Number

Synthetic DNA primer

(52 B - S PV I N R

Sequence Number Peptide fused to the carbonyl terminal

alanine residue of human SGLT2

In the claims which follow and in the preceding
description of the invention, except where the context
requires otherwise due to express language or necessary
implication, the word “comprise” or variations such as
“comprises” or “comprising” is used in an inclusive sense,
i.e. to specify the presence of the stated features but
not to preclude the presence or addition of further

features in various embodiments of the invention.

It is to be understood that, if any prior art publication
is referred to herein, such reference does not constitute
an admission that the publication forms a part of the
common general knowledge in the art, in Australia or any

other country.

N:\Melbourne\Cascs\Patent\d9000-49999\P49877. AUNS pecis\P49877. AU Specification 2007-12-10.doc 20/12/07
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THE CLAIMS DEFINING THE INVENTION ARE AS éOLLOWS:

¥
1. A glucopyranosyloxypyrazole derivatiﬁe represented by
the general formula:

i
!
!
i

R? T

5 i
i

wherein R represents a hydrogen atom, a 1bwer alkyl group

or a group forming a prodrug; one of Q anh T represents a

group represented by the general formula:

\

PO O °
HO™ “/OH

OH

10 (wherein P represents a hydrogen atom oria group forming a
prodrug), while the other represents a 1Jwer alkyl group
or a halo(lower alkyl) group:;: R® represents a hydrogen
atom, a lower alkyl group, a lower alkoxﬁ group, a lower
alkylthio group, a halo(lower alkyl) groﬁp or a halogen

15 atom; and with the proviso that P does nét represent a
hydrogen atom when R represents a hydrogén atom or a lower
alkyl group, or a pharmaceutically accepéable salt
thereof; excluding 4-- ((47-methylthiophedyl)methyl)-5'-
trifluoromethy1—3'-0-(S-O-carbomethoxy—ﬁén—

20 glucopyranosyl)-1H-pyrazole and 4 -({4'-!
ethylphenyl)methyl)-5'-trifluoromethyl-Bg-O-(6-0—
carbomethoxy-B-D—glucopyranosyl)-1H-pyra$ole.

2. A glucopyranosyloxypyrazole derivative as claimed in

25 c¢laim 1 wherein T represents a group rep?esented by the

general formula:

COMS ID No: ARCS-179998 Received by IP Australia: Time (H:m) 14:13 Date (Y-M-d) 2008-02-20
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(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 glucopyrénb3yloxypyrazole derivative as claimed in

claim 1, represented by the general formula:

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

acyloxymethyl group or a lower alkoxycarbonyloxymethyl group;
one of Q1 and T1 represents a group represented by the general

formula:

(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
alkoxycarbonyl group or a lower alkoxy-substituted (lower

alkoxycarbonyl) group), while the other represents a lower alkyl
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group or a halo(lower alkyl) group; R? represents a
hydrogen atom, a lower alkyl group, a lower alkoxy group,
a lower alkylthio group, a halo(lower alkyl) group or a
halogen atom; and with the proviso that P! does not
represent a hydrogen atom when R! represents a hydrogen
atom or a lower alkyl group, or a pharmaceutically
acceptable salt thereof.

4. A glucopyranosyloxypyrazole derivatives as claimed in
claim 3 wherein T! represents a group represented by the

general formula:

(wherein P! represents a hydrogen atom, a lower acyl group,
a lower alkoxy-substituted (lower acyl) group, a lower
alkoxycarbonyl-substituted (lower acyl) group, a lower
alkoxycarbonyl group or a lower alkoxy-substituted (lower
alkoxycarbonyl) group); and Q' represents a lower alkyl
group or a halo(lower alkyl) group, or a pharmaceutically
acceptable salt thereof.

5. A glucopyranosyloxypyrazole derivatives as claimed in
claim 3, represented by the general formula:

R21 T2
/ \
2 N
Q"N
é11

N:\Melbourne\Cases\Patent\d9000-49999\P49877. AUNSpecis\P49877. AU Specification 2007-12-10.doc 20/12/07
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11 '
wherein R represents a hydrogen atom or a lower alkyl group;:
2 2
one of Q and T represents a group represented by the general

formula:

P20
HOY Y "OH
OH

(wherein P2 represents a lower acyl group, a lower alkoxy-
substituted (lower acyl) group, a lower alkoxycarbonyl-
substituted (lower acyl) group, a lower alkoxycarbonyl group
or a lower alkoxy-substituted (lower alkoxycarbonyl) group),‘
whiletheother:epresentsaloweralkylgroup;andRZIrepresents
a lower alkyl group, a lower alkoxy group or a lower alkylthio’

group, or a pharmaceutically acceptable salt thereof.

6. A glucopyranosyloxypyrazole derivative as claimed in

claim 5 wherein T2 represents a group represented by the general

formula:

(wherein P2 represents a lower acyl group, a lower alkoxy-
substituted (lowér acyl) group, a lower alkoxycarbonyl-
substituted (lower acyl) group, a lowef alkoxycarbonyl group
or a lower alkoxy-substituted (lower alkoxycarbonyl) group);
and Q2 representsva lower alkyl group, or a ﬁharmaceutically‘

acceptable salt thereof.
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7. A glucopyranosyldxypyrazole derivative as claimed in

claim 5, represented by the general formula:

g2 - fs
/\

3 N
Q"N

én

11 - ‘ :

wherein R 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

alkoxycarbonyl group), while the other represents a lower alkyl
21

group; and R represents a lower alkyl group, a lower alkoxy

group or a lower alkylthio group, or a pharmaceutically

-acceptable salt thereof.

8. A glucopyranosyloxypyrazole derivative as claimed in

claim 7 wherein T3 represents a group represented by the general .

formula:

(wherein P3 represents a lower acyl group or a lower
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alkoxycarbonyl group); and Q3 represents a lower alkyl group,

or a pharmaceutically acceptable salt thereof.

9. A glucopyranosyloxypyrazole derivative as claimed in
claim 5, represented by the general formula:
H22 T4
\
/N
N

ﬁm

Q*

12 :
wherein R represents a hydrogen atom or a straight-chained
or branched alkyl group having 1 to 3 carbon atoms; one of Q4

4
and T represents a group represented by the general formula:

2
(wherein P represents a lower acyl group, a lower alkoxy-
substituted (lower acyl) group, a lower alkoxycarbonyl-

substituted (lower acyl) group, a lowerlalkoxycarbonyl group

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

while the other represents a straight-chained or branched alkyl

22
group having 1 to 3 carbon atoms; and R~ represents a
straight-chained or branched alkyl group having 1 to 4 carbon

atoms, a straight-chained or branched alkoxy group having 1 to

'~ 3 carbon atoms or a straight-chained or branched alkylthio group

having 1 to 3 carbon atoms, or a pharmaceutically acceptable

salt thereof.
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10. A glucopyranosyloxypyrazole derivative as claimed in
4 '
claim 9 wherein T represents a group represented by the general

formula:

(whereih P2 represents a lower acyl group, a lower alkoxy-
substituted (lower acyl) group, a lower alkoxycarbonyl-
substitufed (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
having 1 to 3 carbon atoms, or a pharméceutically acceptable.

salt thereof.

11. A glucopyranosyloxypyrazole derivative as claimed in

claim 9, represented by the general formula:

R22 TS

2 .
wherein Rl represents a hydrogen atom or a straight-chained-
or branched alkyl group having 1 to 3.carbon atoms; one of Q5

and T5 represents a group represented by the general formula:
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(wherein P3 represents a lower acyl group or a lower

alkoxycarbonyl group), while the other represents a

straight-chained or branched alk?l group having 1 to 3 carbon
atoms;'and.Rzz.represents-a straight-chained or branched alkylw
group having 1 to 4 carbon atoms, a straight-chained or branched
alkoxy group having 1 to 3 carbon atoms or a straight-chained
or branched alkylthio group having 1 to 3 carbon atoms, or ai

pharmaceutically acceptable salt thereof.

12. A glucopyranosyloxypyrazole derivative as claimed in

claim 1l wherein T5 represents a group represented by the general

formula:

P30 O~ 0

HOY “'OH
OH

(wherein P3 represents a lower acyl group or a lower
alkoxycarbonyl group); and Q5 représents a straight-chained or

branched alkyl group having 1 to 3 carbon atoms, or a

pha:maceutiCally acceptable salt thereof.

13. A glucopyranosyloxypyrazole derivétive as claimed in
claim 12, which is selected from the group consisting of
4—[(4-isopropoxyphenyl)methyl]—ljisopropyl-S—(6-O-methoxy-
carbonyl-B-D-glucopyranosyloxy)-5-methylpyrazole,

3—(6-O-ethoxycarbonyl-B-D-glucbpyranosyloxy)—4—[(4-iso—

propoxyphenyl)methyl]-1l-isopropyl-5-methylpyrazole,
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3-(6-0-isopropoxycarbonyl-f-D-glucopyranosyloxy)-4-[ (4-iso-
propoxyphenyl)methyl]-1l-isopropyl-5-methylpyrazole,
3-(6-0-isobutoxycarbonyl-§-D-glucopyranosyloxy)-4-[(4-iso-
propoxyphenyl)methyl]-1-isopropyl-5-methylpyrazole,
4-[(4-ethylphenyl)methyl]-1-isopropyl-3-(6-0-methoxy-
carbonyl-B-D-glucopyranosyloxy)-5-methylpyrazole,
3-(6-0-ethoxycarbonyl-p-D-glucopyranosyloxy)-4-[(4-ethyl-
phenyl)methyl]-1l-isopropyl-5-methylpyrazole,
4-{(4-ethylphenyl)methyl]-3-(6-0-isopropoxycarbonyl-f-D-

glucopyranosyloxy)-l-isopropyl-5-methylpyrazole,

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

glucopyranosyloxy)-1l-isopropyl-5-methylpyrazole,
4-[(4-eth$xyphenyl)methyl]-l-isopropyl—3—(6—O—m¢thoxy—
carbonyl-f-D-glucopyranosyloxy)-5-methylpyrazole,
3-(6-0-ethoxycarbonyl-f-D-glucopyranosyloxy)-4-[(4-ethoxy-
phenyl)methyl]-1-isopropyl-5-methylpyrazole,
47[(4-ethox§phenyl)meth§l]—3—(6—O-isopropoxycarbonyl;B-D-
glucopyranosyloxy)—l-isopropyl—S-methylpyrazole,
4—[(4-ethoxyphenyl)methyl]-3—(6—O-isobutoxycarbonyl-B—D-
glucopyranosyloxy)-l-isopropyl-5-methylpyrazole,
1-isopropyl—3-(6—O—methokycarbonyl—B—D-glucopyranosyloxy)-
4-[(4-methoxyphenyl)methyl]-5-methylpyrazole,
3-(6-0-ethoxycarbonyl-f-D-glucopyranosyloxy)-1l-isopropyl-4-
[(4—methoxyphenyl)methyl]-5—meth§lpyrazole,
3-(6-O-isopropoxycarbonyl-ﬁ-D—glucopyranosyloxy)-l-iso-
propyl-4-[ (4-methoxyphenyl)methyl]-5-methylpyrazole,

3-(6-0-isobutoxycarbonyl-B-D-gluco-pyranosyloxy)-1-iso-
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propyl-4-[(4-methoxyphenyl)methyl] -5-methylpyrazole,
l-isopropyl-3- (6-0-methoxycarbonyl-f-D-glucopyranosyloxy) -
5-methyl-4-((4-methylthiophenyl)methyllpyrazole,

3- (6-0-ethoxycarbonyl-f-D-glucopyranosyloxy) -1-isopropyl -
S5-methyl-4-[(4-methylthiophenyl)methyl]pyrazole,
3-(6-0-isopropoxycarbonyl-f-D-glucopyranosyloxy) -1-
isopropyl-5-methyl-4-[(4-methylthiophenyl)methyl]lpyrazole,
3-(6-0-isobutoxycarbonyl-f-D-glucopyranosyloxy) -1-
isopropyl-5-methyl-4-[(4-methylthiophenyl)methyl]pyrazole,
and pharmaceutically acceptable salts thereof.

14. A glucopyranosyloxypyrazole derivative as claimed in
claim 13, which is selected from the group consisting of
4- [ (4-isopropoxyphenyl)methyl] -1-isopropyl-3-(6-0-
methoxycarbonyl-B-D-glucopyranosyloxy) -5-methylpyrazole,
3- (6-0-ethoxycarbonyl-f-D-glucopyranosyloxy) -4-[(4-
isopropoxyphenyl)methyl] -1-isopropyl-5-methylpyrazole,
3- (6-0-isopropoxycarbonyl-f-D-glucopyranosyloxy) -4-[(4-
isopropoxyphenyl)methyl] -1-isopropyl-5-methylpyrazole,
3- (6-0-isobutoxycarbonyl-f-D-glucopyranosyloxy) -4-[(4-
isopropoxyphenyl)methyl] -1-isopropyl-5-methylpyrazole,
and pharmaceutically acceptable salts thereof.

15. 3-(6-0-Ethoxycarbonyl-f-D-glucopyranosyloxy) -4-[(4-
isopropoxyphenyl)methyl] -1-isopropyl-5-methylpyrazole or
a pharmaceutically acceptable salt thereof.

16. A pharmaceutical composition comprising as an active
ingredient a glucopyranosyloxypyrazole derivative as
claimed in any one of claims 1 to 15 or a pharmaceutically

acceptable salt thereof.

17. A pharmaceutical composition as claimed in claim 16

wherein the composition is a human SGLT2 inhibitor.

18. A pharmaceutical composition as claimed in claim 16

or 17 wherein the composition is an agent for the
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prevention or treatment of a disease associated with

hyperglycemia.

19. A pharmaceutical composition as claimed in claim 18
wherein the disease associated with hyperglycemia is
selected from the group consisting of diabetes, diabetic
complications, obesity, hyperinsulinemia, glucose
metabolism disorder, hyperlipidemia, hypercholesterolemia,
hypertriglyceridemia, lipid metabolism disorder,
atherosclerosis, hypertension, congestive heart failure,

edema, hyperuricemia and gout.

20. A pharmaceutical composition as claimed in claim 19
wherein the disease associated with hyperglycemia is
diabetes.

21. A pharmaceutical composition as claimed in claim 19
wherein the disease associated with hyperglycemia is

diabetic complications.

22. A pharmaceutical composition as claimed in claim 19
wherein the disease associated with hyperglycemia is
obesity.

23. A pharmaceutical composition as claimed in any one of
claims 16 to 22 wherein the composition is an oral

formulation.

24. A method for the prevention or treatment of a disease
associated with hyperglycemia, which comprises
administering an effective amount of a
glucopyranosyloxypyrazole derivative as claimed in any one
of claims 1 to 15 or a pharmaceutically acceptable salt

thereof.

25. A use of glucopyranosyloxypyrazole derivative as
claimed in any one of claims 1 to 15 or a pharmaceutically
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acceptable salt thereof for the manufacture of a
rharmaceutical composition for the prevention or treatment

of a disease associated with hyperglycemia.

26. A pharmaceutical combination which comprises (A) a
glucopyranosyloxypyrazole derivative as claimed in any one
of claims 1 to 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 biguanide, an insulin
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 inhibitor, a glucose-
6 -phosphatase inhibitor, a fructose-bisphosphatase
inhibitor, a pyruvate dehydrogenase inhibitor, a hepatic
gluconeogenesis inhibitor, D-chiroinsitol, a glycogen

synthase kinase-3
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inhibitor, glucagoh-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 inhibitor, an
advanced'glycation endproducts formation inhibitor, a protein
kinase C inhibitor, a y-aminobutyric acid receptor antagonist,
asodiumchannel antagonist, atranscript factorNF-kBinhibitor,
a lipid peroxidase inhibitor, an N-acetylated-o-linked-acid-
dipeptidase inhibitor, insulin-like growth factor-1I,
platelet-derived growth factor, a platelet-derived growth
factor analogue, epidermal growth factor, nerve growth factor,
a carnitine derivative, uridine, 5-hydroxy-1l-methylhidantoin,
EGB-761, bimoclomol, sulodexide, Y-128, a hydroxymethyl-
glutarylcoenzymeAreduqtaseinhibitor,afibricacidderivative
a B3-adrenoceptor agonist, an acfl—coenzyme A cholesterol
acyltransferase inhibitor, probcol, a thyroid hormone receptor
agonist, acholesterol absorptioninhibitor, a lipase inhibitor,
a microsomal triglyceride transfer protein inhibitor, a
lipoﬁygenaée 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,
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a sympathetic blocking agent, a centrally acting
antihypertensive agent, an a;-adrenoceptor agonist, an
antiplatelets agent, a uric acid synthesis inhibitor, a

uricosuric agent and a urinary alkalinizer.

27. A pharmaceutical combination claimed in claim 26 for
the prevention or treatment of a disease associated with
hyperglycemia.

28. A pharmaceutical combination claimed in claim 27
wherein the active ingredient other than a
glucopyranosyloxypyrazole derivative claimed in any one of
claims 1 to 15 or a pharmaceutically acceptable salt
thereof is at least one member selected from the group
consisting of an insulin sensitivity enhancer, a glucose
absorption inhibitor, a biguanide, an insulin secretion
enhancer, an insulin preparation, a glucagon receptor
antagonist, an insulin receptor kinase stimulant, a
tripeptidyl peptidase II inhibitor, a dipetidyl peptidase
IV inhibitor, a protein tyrosine phosphatase-1B inhibitor,
a glycogen phosphorylase inhibitor, a glucose-6-
phosphatase inhibitor, a fructose-bisphophatase inhibitor,
a pyruvate dehydrogenase inhibitor, a hepatic
gluconeogenesis inhibitor, D-chiroinsitol, a glycogen
synthase kinase-3 inhibitor, glucagon-like peptide-1, a
glucagon-like peptide-1 analogue, a glucagon-like peptide-
1 agonist, amylin, an amylin analogue, an amylin agonist
and an appetite suppressant, and the disease associated
with hyperglycemia is diabetes.

29. A pharmaceutical combination claimed in claim 28
wherein the active ingredient other than a
glucopyranosyloxypyrazole derivative claimed in any one of
claims 1 to 15 or a pharmaceutically acceptable salt
thereof is at least one member selected from the group
consisting of an insulin sensitivity enhancer, a glucose

absorption inhibitor, a biguanide, an insulin secretion
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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 inhibitor, a glucose-6-
phosphatase inhibitor, a fructose-bisphosphatase
inhibitor, a pyruvate dehydrogenase inhibitor, a hepatic
gluconeogenesis inhibitor, D-chiroinsitol, a glycogen
synthase kinase-3 inhibitor, glucagon-like peptide-1, a
glucagon-like peptide-1 analogue, a glucagon-like peptide-
1l agonist, amylin, an amylin analogue and an amylin

agonist.

30. A pharmaceutical combination claimed in claim 29
wherein the active ingredient other than a
glucopyranosyloxypyrazole derivative claimed in any one of
claims 1 to 15 or a pharmaceutically acceptable salt
thereof is at least one member selected from the group
consisting of an insulin sensitivity enhancer, a glucose
absorption inhibitor, a biguanide, an insulin secretion

enhancer and an insulin preparation.

31. A pharmaceutical combination claimed in claim 27
wherein the active ingredient other than a
glucopyranosyloxypyrazole derivative claimed in any one of
claims 1 to 15 or a pharmaceutically acceptable salt
thereof is at least one member selected from the group
consisting of an insulin sensitivity enhancer, a glucose
absorption inhibitor, a biguanide, an insulin 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 inhibitor, a glucose-6-
phosphatase inhibitor, a fructose-bisphosphatase
inhibitor, a pyruvate dehydrogenase inhibitor, a hepatic
glyconeogenesis inhibitor, D-chiroinsitol, a glycogen
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synthase kinase-3 inhibitors, 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 inhibitor, an advanced glycation
endproducts formation inhibitor, a protein kinase C
inhibitor, a y-aminobutryric acid antagonist, a sodium
channel antagonist, a transcript factor NF-xB inhibitor, a
lipid peroxidise 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,
an angiotensin-converting enzyme inhibitor, a neutral
endopeptidase inhibitor, an angiotensin II receptor
antagonist, an endothelin-converting enzyme inhibitor, an
endothelin receptor antagonist and a diuretic agent, and
the disease associated with hyperglycemia is diabetic

complications.

32. A pharmaceutical combination claimed in claim 31
wherein the active ingredient other than a
glucopyranosyloxypyrazole derivative claimed in any one of
claims 1 to 15 or a pharmaceutically acceptable salt
thereof is at least one member selected from the group
consisting of an aldose reductase inhibitor, an
angiotensin-converting enzyme inhibitor, a neutral
endopeptidase inhibitor and an angiotensin II receptor

antagonist.

33. A pharmaceutical combination claimed in claim 27
wherein the active ingredient other than a
glucopyranosyloxypyrazole derivative claimed in any one of
claims 1 to 15 or a pharmaceutically acceptable salt
thereof is at least one member selected from the group
consisting of an insulin sensitivity enhancer, a glucose

absorption inhibitor, a biguanide, an insulin secretion
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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 inhibitor, a glucose-6-
phosphatase inhibitor, a fructose-bisphosphatase
inhibitor, a pyruvate dehydrogenase inhibitor, a hepatic
gluconeogenesis inhibitor, D-chiroinsitol, a glycogen
synthase kinase-3 inhibitor, glucagon-like peptide-1, a
glucagon-like peptide-1 analogue, a glucagon-like peptide-
1 agonist, amylin, an amylin analogue, an amylin agonist,
a Pi;-adrenoceptor agonist and an appetite suppressant, and

the disease associated with hyperglycemia is obesity.

34. A pharmaceutical combination claimed in claim 33
wherein the active ingredient other than a
glucopyranosyloxypyrazole derivative claimed in any one of
claims 1 to 15 or a pharmaceutically acceptable salt
thereof is at least one member selected from the group
consisting of a PB;-adrenoceptor agonist and an appetite

suppressant.

35. A pharmaceutical combination claimed in claim 34
wherein the appetite suppressant is a drug selected from
the group consisting of a monoamine reuptake inhibitor, a
serotonin reuptake inhibitor, a serotonin releasing
stimulant, a serotonin agonist, a noradrenaline reuptake
inhibitor, a noradrenaline releasing stimulant , an a;-
adrenoceptor agonist, a P,-adrenoceptor agonist, a dopamine
agonist, a cannabinoid receptor antagonist, a y-
aminobutyric acid receptor antagonist, a H;-histamine
antagonist, L-histidine, leptin, a leptin analogue, a
leptin receptor against, a melanocortin receptor agonist,
o-melanocyte stimulating hormone, cocaine-and amphetamine-
regulated transcript, mahogany protein, an enterostatin
agonist, calcitonin, calcitonin-gene-related peptide,

bombesin, a cholecystokinin agonist, corticotrophin-
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releasing hormone, a corticotrophin-releasing hormone
analogue, a corticotrophin-releasing hormone agonist,
urocortin, somatostatin, a somatostatin analogue, a
somatostatin receptor agonist, pituitary adenylate
cyclase-activating peptide, brain-derived neurotrophic
factor, ciliary neurotrophic factor, thyrotropin-releasing
hormone, neurotensin, sauvagine, a neuropeptide Y
antagonist, an opioid peptide antagonist, a galanin
antagonist, a melanin-concentrating hormone antagonist, an
agouti-related protein inhibitor and an orexin receptor

antagonist.

36. A method for the prevention or treatment of a disease
associated with hyperglycemia, which comprises
administering an effective amount of (A) a
glucopyranosyloxypyrazole derivative claimed in any one of
claims 1 to 15 or a pharmaceutically acceptable salt
thereof, in combination with (B) at least one member
selected from the group consisting of an insulin
sensitivity enhancer, a glucose absorption inhibitor, a
biguanide, an insulin 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 inhibitor, a glucose-6-phosphatase
inhibitor, a fructose-bisphosphatase inhibitor, a pyruvate
dehydrogenase inhibitor, a hepatic gluconeogenesis
inhibitor, D-chiroinsitol, a glycogen synthase kinase-3
inhibitor, glucagon-like peptide-1, a glucagon-like
peptide-1 analogue, a glucagon-like peptide-1 agonist,
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amylin, an amylin analogue and an amylin agonist, an
aldose reductase inhibitor, an advanced glycation
endproducts formation inhibitor, a protein kinase C

inhibitor, a
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y-aminobutyric acid receptor antagonist, a sodium channel
antagonist, a transcript factor NF-«KB inhibitor, a lipid
peroxidase inhibitor, an N-acetylated-a-linked-acid- /
dipeptidase inhibitor, insulin-like growth factor-I,
plateiet—derived growth factor, a platelet-derived growth
factor‘énalogue, epidermal growth.factor, nerve grthh.factor,
acarnitinedefivative,uridine,5-hydroxy—l-methylhidantoin,
EGB-761, bimoclomol, sulodexide, Y-128, a hydroxymethyl-
glutaryl coenzyme Areductase inhibitor, afibricacidderivative,
a B3-adrenoceptor agonist,‘an acyl—coenzyme A cholesterol
acyltransferaseinhibitor,probcol,athyroidhormonereceptof
agonist,acholesterolabéorptioninhibitor,alipaseinhibitorp
a miérosomal triglyceride transfer protein inhibitor, a
lipoxygenase inhibitor, a carnitine palmitoyl-transferase
inhibitor, a,squaiene 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, anf
appetite suppressant, an angiotensin-converting enzyme
inhibitor, a neutral endopeptidase inhibitor, an angiotensih
II receptor antagonist, anlendothelin-converting enzyme
inhibitor,anendothelinreceptorantagonist,adiureticagentﬂ
a calcium antagonist, a vasodilating ;ntihypertensive agent,”
a sympathetic blocking agent, a centrally acting
antihypertensive agent, an az-adrenoceptor agonist, an
antiplatelets agent, a uric acid synthesis inhibitor, a

uricosuric agent and a urinary alkalinizer.
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37. A use of (A) a glucopyranosyloxypyrazole derivative
claimed in any one of claims 1 to 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
biguanide, an insulin 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 inhibitor, a glucose-6-phosphatase
inhibitor, a fructose-bisphosphatase inhibitor, a pyruvate
dehydrogenase inhibitor, a hepatic glyconeogenesis
inhibitor, D-chiroinsitol, a glycogen synthase kinase-3
inhibitor, glucagon-like peptide-1, a glucagon-like
peptide-1 analogue, a glucagon-like peptide-1 agonist,
amylin, an amylin analogue, an amylin agonist, an aldose
reductase inhibitor, an advanced glycation endproducts
formation inhibitor, a protein kinase C inhibitor, a y-
aminobutryric acid receptor antagonist, a sodium channel
antagonist, a transcript factor NF-xB inhibitor, a lipid
peroxidise 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 derivative, a [(;-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 lipxygenase
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
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inhibitor, a cholesterol ester transfer pﬁotein inhibitor,
an appetite suppressant, an angiiotensin—éonverting enzyme
inhibitor, a neutral endopeptidase 1nh1b1éor, an
angiotensin II receptor antagonist, an enﬂothelln-
converting enzyme inhibitor, an endothella receptor
antagonist, a diuretic agent, a sympathetlc blocking
agent, a centrally acting ant1hyperten31v§ agent, an Q-
adrenoceptor agonist, an antiplatelets ag%nt, a uric acid
synthesis inhibitor, a uricosuric agent apd a urinary
alkalinizer, for the manufacture of a pharmaceutlcal
composition for the prevention or treatment of a disease
associated with hyperglycemia. )
38. A glucopyranosyloxypyrazole derivati%e excluding 4’ -
( (4’ -methylthiophenyl)}methyl) - 5'-tr1f1uonomethy1 ~-3’-0-(6-
O-carbomethoxy-p-D-glucopyranosyl) -1H- pyrhzole and 4’ -
((47 -ethylphenyl)methyl)-5'- trifluoromethyl -3'-0-{6-0-
carbomethoxy-f-D-glucopyranosyl) -1H- pyrazole, a
pharmaceutical composition or combinatzon comprising it,
or a method or use involving it, substantlally as herein

described with reference to the accompanylng examples.
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