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1. A conpound of the formula [I-a] or the formula [II], or a
phar maceutical ly acceptable salt thereof:

(R?),
A4. - .A5

(A%)= =, A®

HaC A2 A (a7
g OF o 5 AB-=(AT),,

.

e \ >_\ 1Al
NN N
Neo 7 (R1a)m

[11]

wher ei n

a bond in a dotted line is a single bond or a doubl e bond,

Xl is a carbon atom a nitrogen atomor an oxygen atom

X2 is a carbon atomor a nitrogen atom

Ria is C.4 al kyl or G4 al kyl car bonyl,

Rz i s hal ogen, cyano or G4 al kyl,

mis 0 or 1,

nis 0, 1or 2, wvhen nis 2, each RR is the sane or different,
Al A2, A3, AY A5, AS and A’ are each independently sel ected
froma carbon atom a nitrogen atom and an oxygen atom A8 is
selected froma carbon atomand a nitrogen atom and a total
nunber of the nitrogen atom and the oxygen atomcontained in a

partial structural formul a:
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is 0, 1, 2 or 3,

t is O or 1,

ris0, 1or 2, and atotal of t andr is 1 or 2,

wis 0 or 1,

R8 and R* are each independently hydrogen or GCy.a al kyl,

Qylis

(1) (i) Cu.6 cycloalkyl or (ii) 4- to 6-nmenbered saturated or
partially saturated heterocyclyl having one nitrogen atom the
Cs.6 cycl oal kyl and the saturated or partially saturated
heterocyclyl is optionally substituted by one substituent

i ndependent |y sel ected fromthe group consisting of Ci.s4 al kyl
and oxo, or

(2) (i) phenyl or (ii) 5- or 6-menbered heteroaryl having 1, 2
or 3 hetero atons independently selected fromthe group
consisting of a nitrogen atom and an oxygen atom the phenyl
and the heteroaryl are optionally substituted by 1 or 2
substituents independently selected fromthe group consisting
of hal ogen, cyano, carboxy, G4 al kyl, hal 0G.4 al kyl and G
cycl oal kyl ,

Qy2is

(1) (i) Gse cycloalkyl or (ii) 4- to 6-menbered saturated
heterocyclyl having 1 or 2 hetero atons independently sel ected
fromthe group consisting of a nitrogen atom and an oxygen
atom and the Gs.s cycloal kyl and the saturated heterocyclyl are
optionally substituted by 1 or 2 substituents independently
selected fromthe group consisting of hal ogen, hydroxy and Ci-4
al kyl, or

(2) (i) phenyl or (ii) 5- or 6-nmenbered heteroaryl having 1, 2,
3 or 4 nitrogen atons, and the phenyl and the heteroaryl are
optionally substituted by 1 or 2 substituents independently
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selected fromthe group consisting of hal ogen, cyano, Ci g
al kyl, Ci-4 al koxy and G.4 al kyl sul fonyl, and

vis O or 1.

5 2. The conpound according to claiml wherein X! is a carbon
atom and X2 is a nitrogen atom or a pharnaceutically

accept abl e salt thereof.

3. The conpound according to claiml or 2 wherein, in the
10 formula [I-a], the total nunber of the nitrogen atom and the
oxygen atomcontained in the partial structural formula:

A4. . A5
AV, 2e
. \d .
A2 AB==(AT)y,

.
1

.,LZ---(A ,

wherei n each synbol is as defined inclaiml, is 2, or a
phar maceutical |y acceptable salt thereof.
15
4. The conpound according to any one of clains 1 to 3, whichis
a compound of the formula [I-Db]:

(R?)n

A3r'
SN\ 4

A2
i- “(A'),
(@)
(

R1a)m

OH H3C

HaC
N > \
F%\ , N N
F N\/>—/
[1I-b]

wherei n each synbol is as defined in claiml, or a

20 pharmaceutically acceptable salt thereof.

5. The conpound according to claim1 wherein v is 0, or a
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phar maceutical |y acceptable salt thereof.

6. The conpound according to claim1 or 5 wherein Cyl is 5- or
6- menbered heteroaryl having 1, 2 or 3 hetero atons

i ndependently selected fromthe group consisting of a nitrogen
atom and an oxygen atom and the heteroaryl is optionally
substituted by 1 or 2 substituents independently selected from
the group consisting of hal ogen, cyano, Ci.4 al kyl, hal 0C.-4

al kyl and Gs.e¢ cycl oal kyl, or a pharmaceutically acceptable salt
t her eof .

7. The conmpound according to any one of clains 1, 5 and 6
wherein Cy2 is

(1) Gs-6 cycloal kyl optionally substituted by 1 or 2
substituents i ndependently selected fromthe group consisting
of hal ogen, hydroxy and Ci.4 al kyl, or

(2) phenyl optionally substituted by 1 or 2 substituents

i ndependent|ly selected fromthe group consisting of hal ogen,
cyano, Ci.4 alkyl, GC.s al koxy and G4 al kyl sulfonyl, or a

phar maceutical |y acceptable salt thereof.

8. A conpound represented by formul a:
qu
H N =N

CH,
H,C, OH N

Fﬁﬂ:' 'N N

or a pharmaceutically acceptable salt thereof.

9. A conpound represented by forml a:
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3

H.C. OH
A ’—\
-

N —N

P Y

or a pharmaceutically acceptable salt thereof.

10. A conpound represented by forml a:

vl

O .Hcl-2H,0
11. A conpound represented by forml a:
H3C

AN =N

CHs
H;Cq PH ’ —
e
PN N
F N\/)_/ O .Hci

12. A conpound represented by forml a:

O .u,s0,

13. A conpound represented by forml a:

‘@7_\(’@/

O .0.5H,50,

14. A conpound represented by forml a:
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Xr’_\TNz:O/

O .p-TsoH

15. A conpound represented by forml a:

H I EST

O .MsOH

16. A conpound represented by forml a:

et

O -HsP0,

17. A conpound represented by forml a:

\#L)—/ (Q/ HOICOOH

© COOH

18. A conpound represented by forml a:

r%&(ﬁ/

10 or a pharmaceutically acceptable salt thereof.

19. A conpound represented by forml a:
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N
H H3C <N’
HiGOH N

lﬁﬂs\r_
N\/)_/ @) *HCI

20. A conpound represented by forml a:

H;C OH

F
F3?ﬁk7,N
F |

or a pharmaceutically acceptable salt thereof.

5 21. A conmpound represented by fornula:

or a pharmaceutically acceptable salt thereof.

22. A conpound represented by forml a:

10 or a pharmaceutically acceptable salt thereof.

23. A conpound represented by forml a:
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or a pharmaceutically acceptable salt thereof.

24. A conpound represented by forml a:

5 25. A conmpound represented by fornula:

&\
N
OH H3C’ (N
gg;ﬁk}/N N —-F
F
F N/ 0

or a pharmaceutically acceptable salt thereof.

26. A pharnaceutical conposition conprising the conmpound

10 according to any one of clains 1 to 25, or a pharnaceutically

acceptabl e salt thereof, and a pharmaceutically acceptabl e

carrier.

187


ah
Line

187

ah
Line

ah
Line


10

15

20

25

30

35

27. An agent for the treatnent or prophylaxis of diabetes,

insulin resistance syndrone, netabolic syndrome, hyperglycem a,

hyper| actaci dem a, di abetic conplication

car di onyopat hy,

angi na pectoris,

arterial disease,

obstructive pul nonary di sease,

cardi ac failure,

nyocardi al ischem a, myocardial infarction

dysli pi dem a, atherosclerosis, periphera

apopl exy, mtochondrial disease,

encephal onyopat hy,

intermttent claudication, chronic

brain i schem a, cerebra

m t ochondri a

cancer or pul nonary hypertension, the agent

conpri ses the conpound according to any one of clains 1 to 25,

or a pharmaceutically acceptable salt thereof.

28. The agent according to claim27 wherein diabetes is type 1

di abetes or type 2 diabetes.

29. The agent according to claim27 wherein diabetic

conplication is selected fromthe group consisting of diabetic

neur opat hy, di abetic retinopat hy,

cataract.

di abeti c nephropat hy and

30. The agent according to claim27 wherein cardiac failure is

acute cardiac failure or chronic cardiac failure.

31. The agent according to claim27 wherein pul nonary

hypertension is pul nonary arterial

hypert ensi on.

32. Use of the compound according to any one of clains 1 to 25

or a pharmaceutically acceptable salt thereof in the production

of an agent for the treatnent or prophylaxis of a disease

selected fromthe group consisting of diabetes, insulin

resi stance syndrone, netabolic syndrone, hyperglycem a,

hyper| actaci dem a, di abetic conplication

car di onyopat hy,
angi na pectoris,

cardi ac failure,

nyocardi al ischem a, myocardial infarction

dysl i pi dem a, atherosclerosis, periphera
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arterial disease, intermttent claudication, chronic
obstructive pul nonary di seases, brain ischem a, cerebra
apopl exy, mtochondri al disease, mtochondri al

encephal onyopat hy, cancer and pul nonary hypertension

33. The use according to claim32 wherein diabetes is type 1
di abetes or type 2 diabetes.

34. The use according to claim32 wherein diabetic conplication
is selected fromthe group consisting of diabetic neuropathy,
di abetic retinopathy, diabetic nephropathy and cataract.

35. The use according to claim32 wherein cardiac failure is

acute cardiac failure or chronic cardiac failure.

36. The use according to claim32 wherein pul monary

hypertension is pul nonary arterial hypertension.

37. The conpound according to any one of clains 1 to 25 or a
phar maceutically acceptable salt thereof for use in the
treatnment or prophylaxis of a disease selected fromthe group
consi sting of diabetes, insulin resistance syndronme, netabolic
syndrone, hyperglycemnm a, hyperl actaci dem a, diabetic
conplication, cardiac failure, cardi onmyopathy, nyocardia

i schemi a, nyocardial infarction, angina pectoris, dyslipidem a,
at heroscl erosis, peripheral arterial disease, intermttent

cl audi cati on, chronic obstructive pul nonary di seases, brain

i schemi a, cerebral apoplexy, mtochondrial disease,

m tochondri al encephal onyopat hy, cancer and pul nonary

hypert ensi on.
38. The conpound or a pharmaceutically acceptable salt thereof

for use according to claim37 wherein diabetes is type 1
di abetes or type 2 diabetes.
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39. The conpound or a pharmaceutically acceptable salt thereof
for use according to claim37 wherein diabetic conplication is
selected fromthe group consisting of diabetic neuropathy,

di abetic retinopathy, diabetic nephropathy and cataract.

40. The conpound or a pharmaceutically acceptable salt thereof
for use according to claim37 wherein cardiac failure is acute

cardiac failure or chronic cardiac failure.
41. The conpound or a pharmaceutically acceptable salt thereof

for use according to claim37 wherein pul nonary hypertension is
pul nonary arterial hypertension.
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