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What is claimed is:

1. A method for treating a glucose related disorder comprising
administering to a subject in need thereof a therapeutically effective amount of
o-therapy comprising
5 (a) metformin or a pharmaceutically acceptable salt thereof; and
(b) a compound of formula (1)

A Y
X
_‘\\\O H

O

HO
OH

6H (1)
wherein Ring A and Ring B are one of the followings:

(1) Ring A is an option2y substituted unsaturated monocyclic

10 heterocyclic ring, and Ring B is 2 optionally substituted unsaturated
monocyclic heterocyclic ring, an opNpnally substituted unsaturated fused
heterobicyclic ring, or an optionally suNstituted benzene ring; or

(2) Ring A is an optionally substitt\gd benzene ring, and Ring B is an
optionally substituted unsaturated monocycKg heterocyclic ring, or an optionally

15  substituted unsaturated fused heterobicyclic ring wherein Y is linked to the
heterocyclic ring of the fused heterobicyclic ring;

{3) Ring A is an optionally substituted unsatusated fused heterobicyclic
ring, wherein the sugar moiety X-{sugar) and the moiely —Y-~(Ring B) are both
on the same heterocyclic ring of the fused heterobicyclic Nng, and Ring B is an

20 optionally substituted unsaturated monocyclic heterocyclic rg, an optionally
substituted unsaturated fused heterobicyclic ring, or an option2Ny substituted
benzene ring;

X is a carbon atom or a nitrogen atom; and

Y is -(CHz)n- (wherein nis 1 or 2);

25 or a pharmaceutically acceptable salt thereof.
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2. A method as in Claim 1, wherein the glucose related disorder is selected
from the group consisting of diabetes mellitus, diabetic retinopathy, diabetic
neuropathy, diabetic nephropathy, delayed wound healing, insulin resistance,
yperglycemia, hyperinsulinemia, elevated blood levels of fatty acids, elevated
bldpd levels of glucose, hyperlipidemia, obesity, hypertriglyceridemia,
Syndsgme X, diabetic complications, atherosclerosis and hypertension.

3. A mgthod as in Claim 1, wherein the glucose related disorder is type 2

diabetes meNjus.

4, A method a\in Claim 1, wherein the compound of formula (1) is a

compound of formulaXI-X)

CHs
s
F
(X' ) ()
0 _.\\\O
HO
v~ YOH
OH (-X)

or pharmaceuticaily acceptable salt thelgof.

5. A method as in Claim 4, wherein the compouRd of formula (I-X) is a

‘crystalline hemihydrate.

6. A method as in Claim 1, wherein the metformin or phagmaceutically
acceptable salt thereof is metformin hydrochloride; and whereid\the metformin
hydrochloride is administered at a dosage of between about 100 Rg and about
2000 mg.

7. A method as in Claim 1, wherein the compound of formula (l) or
pharmaceutically acceptable salt thereof is administered at a dosage in the

range of from about 50 mg to about 500 mg.
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8. A method for treating a glucose related disorder comprising
administering to a subject in need thereof a therape'utically effective amount of
o-therapy comprising
5 (a) metformin hydrochloride; and

(b) a compound of formula (I-X}

CH,
S
F
(T U ()
WOH
HO
Y OH
C (1-X)

or pharmaceutically acogptable sait thereof.

10 9. A method as in Claim 8, whekein the glucose related disorder is selected
from the group consisting of diabetes Mellitus, diabetic retinopathy, diabetic
neuropathy, diabetic nephropathy, delay&] wound healing, insulin resistance,
hyperglycemia, hyperinsulinemia, elevated Mood levels of fatly acids, elevated
blood levels of glucose, hyperlipidemia, obesiti hypertriglyceridemia,

15  Syndrome X, diabetic complications, atherosclerogis and hypertension.

10. A method as in Claim 9, wherein the glucose relgted disorder is type 2

diabetes mellitus.

20 11. A method as in Claim 8, wherein the metformin hydrochNyride is
administered at a dosage of between about 100 mg and about 2080 mg.

12. A method as in Claim 8, wherein the compound of formula (I-X)¥
pharmaceutically acceptable salt thereof is administered at a dosage in thy
25 range of from about 50 mg to about 500 mg.
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13. A pharmaceutical composition comprising
(a) metformin hydrochloride;

(b) a compound of formula (I-X)

CHs
OO0
“\\\OH
HO
Y~ YOH
5 OH (1-X)

or a pharmaceuticylly acceptable salt thereof; and

(c) a pharmaceutically acceptable excipient.

14. A pharmaceutical composKjons as in Claim 13, wherein the metformin
10  hydrochloride is present in an amoUdRt in the range of from about 100 mg to

about 2000 mg; and wherein the compQund of formula (I-X) or pharmaceutically

acceptable salt thereof is present in an alount in the range of from about 50

mgq to about 500 mg.

15 15. A pharmaceutical composition as in ClaimX3, wherein the metformin
hydrochloride is present in an amount of about 250 g, about 500 mg, about
750 mg, about 850 mg, or about 1000 myg; and whereil\the compound of
formula (I-X) or pharmaceutically acceptable salt thereof I§ present in an
amount of about 100 mg, about 150 mg or about 300 mg.

20
16. A pharmaceutical composition comprising

(a) metformin or a pharmaceutically acceptable salt thereof;

(b) a compound of formula (1-X}
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OH (1-X)
or pharkaceutically acceptable salt thereof;
(c) a sulfoNylurea or pharmaceutically acceptable salt thereof; and

(d) a pharmaNgeutically acceptable excipient.

17. A pharmaceutical Xpmposition as in Claim 16, wherein the sulfonylurea
is selected from the group oQnsisting of chlorpropamide, tolazamide,
tolbutamide, glyburide, glipizid§ and glimepiride.

10 18. A pharmaceutical composition as in Claim 16, wherein the metformin or
pharmaceutically acceptable salt theregf is metformin hydrochloride; and
wherein the sulfonylurea is glyburide.
19. A pharmaceutical composition as in Clakp 16, wherein

15 the metformin hydrochioride is present in 2@ amount in the range of from
about 100 mg to about 2000 mg;

the compound of formula (I-X} or pharmaceuticNy acceptable salt
thereof is present in an amount in the range of from abouN>0 mg to about 500
mg;

20 and the glyburide is present in an amount in the range o\form about 2.5
mg to about 20 mg.
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What is claimed is:
1. A method for treating a glucose related disorder comprising
administering to a subject in need thereof a therapeutically effective amount of
co-therapy comprising

(a) metformin or a pharmaceutically acceptable salt thereof; and

(b) a compound of formula (1)

A Y
X

"\\\OH
HO
Y OH
%)H ()

wherein Ring A and Ring B are one of the followings:

(1) Ring A is an optionally substituted unsaturated monocyclic
heterocyclic ring, and Ring B is an optionally substituted unsaturated
monocyclic heterocyclic ring, an optionally substituted unsaturated fused
heterobicyclic ring, or an optionally substituted benzene ring; or

(2) Ring A is an optionally substituted benzene ring, and Ring B is an
optionally substituted unsaturated monocyclic heterocyclic ring, or an optionally
substituted unsaturated fused heterobicyclic ring wherein Y is linked to the
heterocyclic ring of the fused heterobicyclic ring; or

(3) Ring A is an optionally substituted unsaturated fused heterobicyclic
ring, wherein the sugar moiety X-(sugar) and the moiety —Y-(Ring B) are both
on the same heterocyclic ring of the fused heterobicyclic ring, and Ring B is an
optionally substituted unsaturated monocyclic heterocyclic ring, an optionally
substituted unsaturated fused heterobicyclic ring, or an optionally substituted
benzene ring;

X is a carbon atom or a nitrogen atom; and

Y is -(CHz)n- (whereinnis 1 or 2);

or a pharmaceutically acceptable salt thereof.
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