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fused aryl which may be substituted, a fused heteroaryl which may be substituted, or the like: Y represents a single bond, -NR°- or
the like; the ring A represents a non-aromatic heterocyclic diyl which may be substituted; the formula: -Y2Z'- represents a group
represented by the following formula: or ; R’ independently represents a hydrogen, a lower alkyl which may be substituted or the
ike: R® and R® independently represent a hydrogen or a lower alkyl which may be substituted: n is an integer of 0 to 3; Z’
represents a single bond, O, S or NR”: the ring B represents an aromatic carbocyclic diyl which may be substituted or an aromatic
heterocyclic diyl which may be substituted: Y represents a single bond, a lower alkylene which may be substituted and may have
-O- inserted therein, a lower alkenylene which may be substituted, or the like; and Z2 represents COOR? or the like.
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Abstract

A compound of the formula (I):

a pharmaceutically acceptable salt or solvate thereof,
wherein
Ring Q is optionally substituted monocyclic aryl, optionally substituted monocyclic
heteroaryl, optionally substituted fused aryl or optionally substituted fused heteroaryl,
10 Y! 1s a bond or -NRE - or the like,
Ring A is optionally substituted nonaromatic heterocyclediyl,

a group of the formula: -Y27Z! - 1s a group of the formula:

Z
NN\ / 5 3 N
\H/ n n ~z1 ’S:J\/S\ n 1/ :’i//s\\/ N1
O o8 Ro O dob Z + 00
QO O O
\ / )_k 71 O Q O
H’J N O “/L""l :‘f\ 7 NS Z! \/
l}‘ Z . ITI ’ 5 éf N/ \s‘sqf %8\21/’}5"
7 .
R R7 R7 RB HQ I\q7 . RB Rg
R R° ,
,ﬁ_\r\ M /‘71% J:’J‘ FF 21 R8 RO R8 R°
1 N N
\ n“ s_f Hf\ /M\ 1/.1"* o~ /M\ 1/‘%1‘
=Y O 7 S Z
Ré R% g8 RO n 4
R8 R
'22,/}4\21;17‘
or n

R7 are each independently hydrogen, optionally substituted lower alkyl or the like,
R8 and R?® are each independently hydrogen or optionally substituted lower alkyl,

15 n is an integer between 1 and 3,
Z! 1s a bond, -O-, -S- or -NR?9 -,

Ring B is optionally substituted aromatic carbocyclediyl or optionally substituted aromatic

485
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heterocyclediyl,
Y3 is a bond, optionally substituted lower alkylene optionally intervened by -O-, optionally

substituted lower alkenylene or the like, and
Z2 1s COOR3 or the like.
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Description

DERIVATIVE HAVING PPAR AGONISTIC ACTIVITY

Field of the Invention
[0001]

The present invention relates to compounds which have an agonistic activity of a
peroxisome proliferator-activated receptor (referred to below as PPAR) and which are useful as

a medicine.

Background Art
[0002]

Peroxisome which is an intracellular granule 1s a small granule in the cytoplasm
containing catalase and a group of oxidases. Peroxisome proliferators which proliferate
peroxisome are thought as important controlling elements of lipid metabolism in the body. A
nuclear receptor, PPAR, which 1s activated by the peroxisome proliferator has turned out to be
a multifunctional receptor concerning incretion, metabolism, inflammation or the like.
Therefore, the ligand is thought to be able to apply as various medicines and the number of
researches 1s recently increasing.

[0003]

The subtype genes of PPARs are found from various animal organs and formed a family.
In mammals, PPARSs are classified into three subtypes of PPARa, PPARS (also referred to as
PPARP) and PPARY.

[0004]

The drugs of the fibrate group used as an antihyperlipemic drug are thought to show the
activity by PPARa activation-mediated transcriptional enhancement of the gene group which
improves serum lipid. Additionally, 1t 1s suggested that PPARa may relate to bone
metabolism and expression of the activity of non-steroidal anti-inflammatory drugs.

[0005]

The thiazolidindion compounds, which are improving drugs for insulin resistance, are
higands of PPARY. As these compounds show hypoglycemic action, hypolipidemic action,
adipocyte differentiation-inducing action or the like, PPARY agonists are expected to develop as

therapeutic agents for diabetes, hyperlipidemia, obesity or the like. Furthermore, PPARYy
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agonists are expected to be therapeutic agents for chronic pancreatitis, inflammatory colitis,
glomerulosclerosis, Alzheimer’s disease, psoriasis, parkinsonism, Basedow’s disease, chronic
rheumatoid arthritis, cancer (breast cancer, colonic cancer, prostatic cancer or the like),
sterility or the like.
[0006]

It was reported that transgenic mice in which PPARS is overexpressed specifically in
adipocyte were difficult to get fat or the like. Therefore, PPARS agonists can be used as an
antiobesity or antidiabetic drug. Additionally, PPARS agonists are suggested the possibility

as therapeutic agents for colonic cancer, osteoporosis, sterility, psoriasis, multiple sclerosis or

the like.
[0007]

Based on these findings, PPAR agonists are expected to be useful for treatment or
prevention of hyperlipidemia, diabetes, hyperglycosemia, insulin resistance, obesity,
arteriosclerosis, atherosclerosis, hypertension, syndrome X, inflammation, allergic disease
(inflammatory colitis, chronic rheumatoid arthritis, chronic pancreatitis, multiple sclerosis,
glomerulosclerosis, psoriasis or the like), osteoporosis, sterility, cancer, Alzheimer’s disease,
parkinsonism, Basedow’s disease or the like (Non-Patent Document 1).

[0008]

Patent Document 1 disclosed benzothiazole derivatives containing piperazine which can
be used as antiobesity drugs or the like. However, it did not disclose the PPAR agonistic
activity at all.

[0009]

Patent Document 2 disclosed benzothiazole or benzoxazole derivatives containing
piperazine or piperidine as antiviral drugs. However, it did not disclose the PPAR agonistic
activity at all.

[0010]

Patent Document 3 disclosed benzoxazole derivatives containing pyrrolidine as PPARy
agonists. However, it did not disclose a compound containing piperazine or piperidine.
[0011]

Patent Document 4 and 5 disclosed that compounds containing piperazine have
antiallergic action or the like. Non-patent Document 2 disclosed compounds containing
piperazine as glycoprotein IIb/[Ila antagonists. Patent Document 6 disclosed compounds
containing piperazine as CB1 antagonists. However, they did not disclose the PPAR agonistic
activity at all.

[0012]
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Patent Document 7 and 8 disclosed compounds containing piperazine or piperidine as
PPAR modulators. However, these compounds are characterized by having a sulfonyl group
between piperazine and a phenyl group as a hinker.
|[Patent Document 1] WO 00/006558
|Patent Document 2] EP 398425
[Patent Document 3] WO 97/31907
[Patent Document 4] JP1992-345765
[Patent Document 5] JP1997-208570
[Patent Document 6] WO 2006/060461
[Patent Document 7] WO 2004/092117
[Patent Document 8] WO 2005/115983
[Non-patent Document 1}

Current Medicinal Chemistry, 2003, Vol. 10, p.p. 267-280
[Non-patent Document 2}
Bioorganic & Medical Chemistry Letters, 1998, Vol. 8, p.p. 15631-1536

Disclosure of Invention
Problems to be solved by the Invention

[0013]

The objection of the present invention is to provide good PPAR agonists.

Means for Solving the Problem
[0014]

The present inventors have intensively studied to synthesize excellent PPAR agonists
and carried out search for compounds having desired pharmacological activities by using
computerized molecular design technology as a means to discover candidate compounds. The
inventors carried out an automatic search program of a compound from a three-dimensional
compound database based on the three-dimensional structure of peroxisome
proliferator-activated receptors whose structures are registered in PDB (Protein Data Bank),
and by virtual screenings, they selected compounds having potentials as PPAR agonists from
compounds registered in databases of commercial compounds. The inventors synthesized a lot
of derivatives on the basis of the skeletons of the selected compounds and carried out tests of
the synthesized derivatives such as assays for transcriptional activation of PPAR §, a and v,
assays for cell toxicity and the like. The inventors selected compounds having strong and

desired pharmacological activities, and further prepared their derivatives to achieve the
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present invention. Additionally, the inventors found that compounds of the present invention
have PPAR transcriptional activity, less inhibition of drug-metabolizing enzymes and good
metabolic stability and solubility. Furthermore, compounds of the present invention are less
toxic and thought to be safe enough for pharmaceutical use.
[0015]

The present invention includes the followings.
(1) A compound of the formula (I):

[Formula 1}

() A oi

a pharmaceutically acceptable salt or solvate thereof,
whereln

Ring Q 1s optionally substituted monocyclic aryl, optionally substituted monocyclic
heteroaryl, optionally substituted fused aryl or optionally substituted fused heteroaryl
provided that Ring Q is not unsubstituted 11H-dibenzlb, e}-azepine-6-yl,

Y! i1s a bond, -NRS - or -NR8-CO- wherein R¢ is hydrogen or optionally substituted lower
alkyl, .

provided that Y! is -NR6-CO- when Ring Q is unsubstituted monocyclic aryl, and
Ring Q is phenyl substituted with alkyl halide when Ring Q is monocyclic aryl and Y! is a
bond,

Ring A 1s optionally substituted nonaromatic heterocyclediyl, provided that Ring Q binds
with a nitrogen atom of Ring A when Y! is a bond,

a group of the formula: -Y27! - is a group of the formula:
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[Formula 2]
R7 RB Hg 7
JJJ: IL Z1 réj ﬁ_’?’ RB HQ [T
TR AN S AT NS
O L8 Re O db 7 J o
Q O O
v LA 9
T, 1 O O
Jf\wl/ 'z f\'T‘ TI/ ¥ ’KXU\N/Z\S‘J ’PS<\\S//\Z1}‘=
R’ R’ R’ ) RS RY Il{T . R8 9
RE R i
R’ 9 8 R%
A A Vs :
N 1 E AN M
g7 " ‘ X 7< ' f’ﬁ\o”M‘z;LA ﬁf\S 2
R® RI g8 RO n 4

or

provided that a group of the formula: -Y27! - is not -SO2- and, a group of the formula: -Y27Z! -
1s not -CHz2-CH2-O- or -O- when Ring Q is unsubstituted benzothiazole-2-yl or unsubstituted
0 benzoxazole-2-yl,
R" are each independently hydrogen, optionally substituted lower alkyl or optionally
substituted cycloalkyl,
R® and R? are each independently hydrogen or optionally substituted lower alkyl,
n 1s an integer between 0 and 3,

10 Z! 1s a bond, -O-, -S- or -NR? - wherein R? is hydrogen, optionally substituted lower alkyl,
optionally substituted acyl, optionally substituted lower alkylsulfonyl or optionally substituted
arylsulfonyl,

Ring B is optionally substituted aromatic carbocyclediyl or optionally substituted aromatic
heterocyclediyl,

15 Y2 is a bond, optionally substituted lower alkylene optionally intervened by -O-,

cycloalkylene optionally intervened by -O- or optionally substituted lower alkenylene,
Z? is COOR3, C(=NR3)NR!40OR!5, CONHCN or a group of the formula:
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[Formula 3]}

;Trc NR3 O NR3 | N
LA - A0

-

R3, R'4 and R!5 are each independently hydrogen, optionally substituted lower alkyl,
optionally substituted lower alkenyl, optionally substituted aryl or optionally substituted
5  heteroaryl, and

provided that a compound wherein a group of the formula: -Y2Z!- is a group of the formula:

|[Formula 4]
RS R?

%?1/%4\21,2
Il

n is 0 and Z! is a bond is excluded.
(2) The compound, pharmaceutically acceptable salt or solvate thereof according to (1),
10 wherein

Ring A is a group of the formula:
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[Formula 5]
(R*)m
—e ) D
WS L

(R4)m

RY) (RY) )
m m \_P
g\x4 ™ 5 g_x4//\ 5 3._
\_I_/ N - \_\_/ or
il (o
2— x[ \|
o
wherein

O X4 is N or CR? wherein R? is hydrogen or optionally substituted lower alkyl,

X5 is O, S, NR16 or CR!7R!8 wherein R!6 to R!8 are each independently hydrogen,
optionally substituted lower alkyl, cyano, optionally substituted nonaromatic heterocycle,
optionally substituted heteroaryl, optionally substituted amino, optionally substituted lower
alkoxy, aryl lower alkyl or optionally substituted cycloalkyl, provided that a compound wherein

10 X4 is CR® and X5 is CR!7R!8 is excluded,
R4 are each independently halogen, optionally substituted lower alkyl, optionally substituted

lower alkenyl, optionally substituted lower alkynyl, optionally substituted lower alkoxy or
optionally substituted aryl,

m is an integer between 0 and 2,

15 the bond from X4 binds with Y! and the other bond binds with Y%, and the other bond can
bind with X5 when X5 is NR!6 or CR17R!8.

(3) The compound, pharmaceutically acceptable salt or solvate thereof according to (1), wherein

7
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Ring A is a group of the formula:

[Formula 6]
(R*)m
7\
%
S

X4 is N or CR% wherein R5 is hydrogen or optionally substituted lower alkyl,

0 X5 is NR16 or CR1"R!8 wherein R'¢ to R18 are each independently hydrogen, optionally
substituted lower alkyl, cyano, optionally substituted nonaromatic heterocycle, optionally
substituted heteroaryl, optionally substituted amino, optionally substituted lower alkoxy, aryl
lower alkyl or optionally substituted cycloalkyl,

R¢ are each independently halogen, optionally substituted lower alkyl, optionally substituted
10 lower alkenyl, optionally substituted lower alkynyl, optionally substituted lower alkoxy or
optionally substituted aryl,
m 1s an integer between 0 and 2,

the bond from X4 binds with Y! and the other bond binds with Y2, and the other bond can
bind with X5.
15  (4) The compound, pharmaceutically acceptable salt or solvate thereof according to (1), wherein

Ring A is a group of the formula:

[Formula 7]
(R4)m'
N
s—N ~ N—

R4 are each independently halogen, optionally substituted lower alkyl, optionally substituted
20  lower alkenyl, optionally substituted lower alkynyl or optionally substituted lower alkoxy, and
m 1S an integer of 1 or 2.
(5) The compound, pharmaceutically acceptable salt or solvate thereof according to (1), wherein
Ring A is a group of the formula:
[Formula 8]
/\
s—N  C—
/ \
95 R‘I?
R17 15 optionally substituted lower ‘alkyl, cyano, optionally substituted nonaromatic

heterocycle, optionally substituted heteroaryl, optionally substituted amino, optionally

3
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substituted lower alkoxy, aryl lower alkyl or optionally substituted cycloalkyl,
the bond from N binds with Y! and the bond from C binds with Y2.
(6) The compound, pharmaceutically acceptable salt or solvate thereof according to (1), wherein

Ring A i1s a group of the formula:
[Formula 9]

(R
A
o Xt X
\|_f

A S

X% 1s N or CR® wherein R® is hydrogen or optionally substituted lower alkyl,

X5 18 NR16 or CR!7R18 wherein R!¢ to R!8 are each independently hydrogen, optionally
substituted lower alkyl, cyano, optionally substituted nonaromatic heterocycle, 0ptiona]ly
substituted heteroaryl, optionally substituted amino, optionally substituted lower alkoxy, aryl
lower alkyl or optionally substituted cycloalkyl, provided that a compound wherein X4 is CR5
and X5 1s CR1'7"R!8 is excluded,

R* are each independently halogen, optionally substituted lower alkyl, optionally substituted
lower alkenyl, optionally substituted lower alkynyl, optionally substituted lower alkoxy or
optionally substituted aryl,

m 1s an integer between 0 and 2,

the bond froni X% binds with Y! and the other bond binds with Y2, and the other bond can
bind with X5.

(7) The compound, pharmaceutically acceptable salt or solvate thereof according to (1) or (2),
wherein Ring Q is substituted fused heteroaryl.

(8) The compound, pharmaceutically acceptable salt or solvate thereof according to (1) or (2),
wherein Ring Q is substituted benzofuryl, substituted benzothienyl, substituted benzopyrolyl,
substituted benzoxazolyl, substituted benzoisoxazolyl, substituted benzothiazolyl, substituted
benzoisothiazolyl, substituted benzoimidazolyl or substituted benzopyrazolyl.

(9) The compound, pharmaceutically acceptable salt or solvate thereof according to (1) or (2),
wherein

a group of the formula:
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[Formula 10]

is a group of the formula:
[Formula 11]
R’l

RQ\(\\/ﬁa\

}{3
S

e

R! is hydrogen, halogen, hydroxy, optionally substituted lower alkyl, optionally substituted
lower alkenyl, optionally substituted lower alkynyl, optionally substituted lower alkoxy or
optionally substituted aryl,

R? is halogen, optionally substituted alkyl, optionally substituted aryl, optionally substituted
aryloxy, optionally substituted arylthio or optionally substituted heteroaryl, or

R! and R? can be taken together with the neighboring carbon atom and 5-membered ring
including X! and X3 as the constructive atoms to form a substituted fused heteroaryl,

X1 is Nor CR!9, and

X3 is NR!'!, O or S wherein R1? and R1! are each independently hydrogen or optionally
substituted lower alkyl.

(11) The compound, pharmaceutically acceptable salt or solvate thereof according to (1) or (2),
whereln

a group of the formula:

[Formula 12}

is a group of the formula:

10



CA 02621164 2008-02-26

[Formula 13]

R:E
}\4 R1
o -
}{3
N

}{1 f”\.\

R! is hydrogen, halogen, hydroxy, optionally substituted lower alkyl, optionally substituted
lower alkenyl, optionally substituted lower alkynyl or optionally substituted lower alkoxy,
5 R2 is halogen, optionally substituted alkyl, optionally substituted aryl, optionally substituted
aryloxy, optionally substituted arylthio or optionally substituted heteroaryl, or
R! and R? can be taken together with the neighboring carbon atom and 5-membered ring
including X! and X3 as the constructive atoms to form a substituted fused heteroaryl,

X1 3s Nor CR!?2, and

10 X3 is NR!3 O or S wherein R!2 and R!3 are each independently hydrogen or optionally
substituted lower alkyl.

(12) The compound, pharmaceutically acceptable salt or solvate thereof according to (1) or (2),

wherein

a group of the formula:

15 [Formula 14]

1s a group of the formula:

[Formula 15]

~
s
/:‘“x‘}{;‘
S )\
R o Y3

20 R! are each independently hydrogen, halogen, hydroxy, optionally substituted lower alkyl,

optionally substituted lower alkenyl, optionally substituted lower alkynyl or optionally
substituted lower alkoxy,

11
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R? is halogen, optionally substituted alkyl, optionally substituted aryl, optionally substituted
aryloxy, optionally substituted arylthio or optionally substituted heteroaryl,

X! 1s Nor CR'?, and

X3 is N or CR29 wherein R!® and R2?9 are each independently hydrogen or optionally
substituted lower alkyl, provided that either X! or X3 is N.
(13) The compound, pharmaceutically acceptable salt or solvate thereof according to (1) or (2),
whereln

a group of the formula: -Y27Z!- 1s a group of the formula:

[Formula 16]

9
,r’:\ / b %/%4\ ‘71,3
S n 2 21/
7\ Z
O O or n

R® and R? are each independently hydrogen or lower alkyl,

n 1s an integer between 0 and 2, and

Z1 1s a bond, -O- or -S-.
(14) The compound, pharmaceutically acceptable salt or solvate thereof according to (1) or (2),
wherein Ring B 1s optionally substituted phenylene, optionally substituted indolediyl,
optionally substituted benzofurandiyl, optionally substituted benzothiophenediyl, optionally
substituted furandiyl or optionally substituted thiophenediyl.
(15) The compound, pharmaceutically acceptable salt or solvate thereof according to (1) or (2),
wherein Y3 1s a bond, optionally substituted lower alkylene, -O-optionally substituted lower
alkylene or optionally substituted lower alkenylene.
(16) The compound, pharmaceutically acceptable salt or solvate thereof according to (1) or (2),
wherein 72 1s COOR3? wherein R3 is hydrogen or optionally substituted lower alkyl.
(17) The compound, pharmaceutically acceptable salt or solvate thereof according to (1),
wherein

a group of the formula:

[Formula 17}

1s a group of the formula:

12
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[Formula 18]
R1

1
f’f A

A

N

F:QQ

R! 1s hydrogen,
R?2 1s optionally substituted aryl or
O R! and R? can be taken together with the neighboring carbon atom and 5-membered ring

including X! and X3 as the constructive atoms to form a substituted fused heteroaryl,
X1 18 N or CR'% wherein R19? is hydrogen,
X315 O or S,
Y! is a bond,

10 Ring A 1is a group of the formula:
[Formula 19]

(RY)m (RH)m
\\/ g —X X
EN‘ or \_I_/
X4 18 N,

X5 1s NR16 or CR!'7R!8 wherein R1¢ to R18 are each independently hydrogen, optionally
15  substituted lower alkyl, cyano, optionally substituted nonaromatic heterocycle, optionally
substituted heteroaryl, optionally substituted amino, optionally substituted lower alkoxy, aryl
lower alkyl or optionally substituted cycloalkyl,
R4 are each independently halogen, optionally substituted lower alkyl, optionally substituted
lower alkenyl, optionally substituted lower alkynyl, optionally substituted lower alkoxy or
20  optionally substituted aryl,
m 1s an integer between 0 and 2,
the bond from X* binds with Y! and the other bond binds with Y2, and the other bond can
bind with X5,

a group of the formula® -Y27Z!- is a group of the formula:

13



CA 02621164 2008-02-26

[Formula 20]
9
RB R . RB Rg
N /" ‘2/%4\ 2y
S n 2 21/
7\ yd
O O or n

R8 and R? are each independently hydrogen or lower alkyl,
n is an integer between 0 and 2,
5 Z! 1s a bond, -O- or -S-,
Ring B is optionally substituted phenylene, optionally substituted furandiyl or optionally
substituted thiophendiyl,
the substituent(s) of said phenylene, furandiyl or thiophendiyl of Ring B is/are selected from
a group consisting of halogen, lower alkyl and lower alkoxy,
10 Y3 is a bond, optionally substituted lower alkylene, -O- optionally substituted lower alkylene
or optionally substituted lower alkenylene,
the substituent(s) of said lower alkylene or lower alkenylene of Y2 is/are selected from a
eroup consisting of halogen and lower alkylene, and
72 1s COOR?3 wherein R2? 1s hydrogen or lower alkyl.
15  (18) The compound, pharmaceutically acceptable salt or solvate thereof according to (1),
whereln

a group of the formula:

[Formula 21}

20  1s a group of the formula:

[Formula 22}

Hg . /ﬁxﬁﬁ}f

R! are each independently hydrogen, halogen, hydroxy, optionally substituted lower alkyl,

14
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optionally substituted lower alkenyl, optionally substituted lower alkynyl or optionally
substituted lower alkoxy,

R? 1s optionally substituted alkyl or optionally substituted aryl,

X! 1s Nor CR!?,

X3 18 N or CR?29 wherein R!?9 and R29 are each independently hydrogen or optionally
substituted lower alkyl, provided that either X! or X3 1s N,

Y! 1s a bond,

Ring A is a group of the formula:
[Formula 23]

(RH)m (RH)m
28 N
g—X! X8 ¢ Xt XS
N Ao
X4 1s N,

X% 1s NR!'¢ or CR!7R!8 wherein R16 to R18 are each independently hydrogen, optionally
substituted lower alkyl, cyano, optionally substituted nonaromatic heterocycle, optionally
substituted heteroaryl, optionally substituted amino, optionally substituted lower alkoxy, aryl
lower alkyl or optionally substituted cycloalkyl,

R4 are each independently halogen, optionally substituted lower alkyl, optionally substituted
lower alkenyl, optionally substituted lower alkynyl, optionally substituted lower alkoxy or
optionally substituted aryl,

m 1s an integer between 0 and 2,

the bond from X4 binds with Y! and the other bond binds with Y2, and the other bond can
bind with X5,

a group of the formula: -Y27Z! - is a group of the formula:

|[Formula 24]
9
RS R . R8 Rg
b
’ft\S n / ‘2{%4\ 1/%’*
7\ i Z
O O Of n

R8 and R? are each independently hydrogen or lower alkyl,

n is an integer between 0 and 2,

Z! 1s a bond, -O- or -S-,

15
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Ring B is optionally substituted phenylene, optionally substituted furandiyl or optionally
substituted thiophendiyl,

the substituent(s) of said phenylene, furandiyl or thiophendiyl of Ring B is/are selected from
a group consisting of halogen, lower alkyl and lower alkoxy,

0 Y3 is a bond, optionally substituted lower alkylene, -O- optionally substituted lower alkylene

or optionally substituted lower alkenylene,

the substituent(s) of said lower alkylene or lower alkenylene of Y3 is/are selected from a
egroup consisting of halogen and lower alkylene, and

72 is COOR3 wherein R? 1is hydrogen or lower alkyl.

10 (19) The compound, pharmaceutically acceptable salt or solvate thereof according to (1),

wherein
Y! 18 a bond,
Ring A 1s a group of the formula:
|[Formula 25]
(RYm
AN
; —N N—
15 \__/

R4 are each independently halogen, optionally substituted lower alkyl, optionally substituted
Jower alkenyl, optionally substituted lower alkynyl or optionally substituted lower alkoxy,
m 1s an integer of 1 or 2,

a group of the formula: -Y27Z! - 1s a group of the formula:

20 [Formula 26}
R8 R

‘2?,/%42‘}’"

N

R8 and R? are each independently hydrogen or lower alkyl,

n is an integer of 1 or 2,
Z! 1s a bond or -O-,
25 Ring B is optionally substituted phenylene,
Y3 1s optionally substituted lower alkylene or -O- optionally substituted lower alkylene,
the substituent(s) of said lower alkylene of Y3 is/are selected from a group consisting of
halogen and lower alkylene, and

72 1s COOR? wherein R? 1s hydrogen or lower alkyl.

30  (20) The compound, pharmaceutically acceptable salt or solvate thereof according to (1),

16
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whereln

Y! is a bond,

Ring A i1s a group of the formula:
[Formula 27]

R17 1s optionally substituted lower alkyl, cyano, optionally substituted nonaromatic
heterocycle, optionally substituted heteroaryl, optionally substituted amino, optionally
substituted lower alkoxy, aryl lower alkyl or optionally substituted cycloalkyl,

the bond from N binds with Y! and the bond from C binds with Y2,

10 a group of the formula: -Y27Z! - is a group of the formula:

|[Formula 28]
R8 R’

(21,/%4)‘21}5“

N

R® and R® are each independently hydrogen or lower alkyl,
n 1s 2,
15 Z1 is -O-,
Ring B 1s optionally substituted phenylene,
Y3 is optionally substituted lower alkylene or -O- optionally substituted lower alkylene, and
the substituent(s) of said lower alkylene of Y3 is/are selected from a group consisting of
halogen and lower alkylene, and
20 Z? 1s COOR3 wherein R? 1s hydrogen or lower alkyl.
(21) A pharmaceutical composition comprising the compound, pharmaceutically acceptable salt
or solvate thereof according to any one of (1) to (20) as an active ingredient.
(22) A pharmaceutical composition for prevention and/or treatment for a disease concerning
peroxisome proliferator-activated receptor(s), which comprises the compound,
25  pharmaceutically acceptable salt or solvate thereof according to any one of (1) to (20) as active
ingredient.

(23) A compound of the formula:
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[Formula 29}

N NH

>__/

R4
a salt or solvate thereof,
wherein
Ring Q has the same meaning as defined in (1), and
R4 1s halogen, optionally substituted lower alkyl, optionally substituted lower alkenyl,
optionally substituted lower alkynyl or optionally substituted lower alkoxy.
(24) A compound of the formula:

[Formula 30]
R4 Y3\22
~ 7
/
R*—N N—Y?
R4

salt or solvate thereof,
wherein

Y2, 7!, Ring B, Y3 and Z2 have the same meanings as defined in (1),

R* are each independently halogen, optionally substituted lower alkyl, optionally substituted
lower alkenyl, optionally substituted lower alkynyl, optionally substituted lower alkoxy or
optionally substituted aryl, and

R%1s hydrogen or amino protecting group.

(25) A compound of the formula:
[Formula 31]

RS R°

a salt or solvate thereof,

whereln

Ring Q has the same meaning as defined in (1),
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R!7 is optionally substituted lower alkyl, cyano, optionally substituted nonaromatic
heterocycle, optionally substituted heteroaryl, optionally substituted amino, optionally
substituted lower alkoxy, aryl lower alkyl or optionally substituted cycloalkyl,

R8 and R?® are each independently hydrogen or lower alkyl,

n is an integer between 1 and 3, and

X10 35 halogen or hydroxy.

(26) A compound of the formula:
[Formula 32]

(R*)m

HN N—R*
a salt or solvate thereof,
wherein

R4 are each independently halogen, optionally substituted lower alkyl, optionally substituted
lower alkenyl, optionally substituted lower alkynyl or optionally substituted lower alkoxy,

mis 1or 2, and

R*1s hydrogen or amino protecting group.

(27) A compound of the formula:
[Formula 33}

a salt or solvate thereof,
wherein
R4 are each independently halogen, optionally substituted lower alkyl, optionally substituted
lower alkenyl, optionally substituted lower alkynyl or optionally substituted lower alkoxy,
R® and R° are each independently hydrogen or lower alkyl,
n 1s an integer between 1 and 3,
R* 1s hydrogen or amino protecting group, and
X10318 hydroxy or halogen.
(28) A compound of the formula:
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[Formula 34]

RX—N n~X1°
R1 7

a salt or solvate thereof,
wherein

R17is optionally substituted lower alkyl, cyano, optionally substituted nonaromatic
heterocycle, optionally substituted heteroaryl, optionally substituted amino, optionally
substituted lower alkoxy, aryl lower alkyl or optionally substituted cycloalkyl,

R® and R? are each independently hydrogen or lower alkyl,

n is an integer between 1 and 3,

X10 ij5 halogen or hydroxy, and

R%*1s hydrogen or amino protecting group.
[0016]

Furthermore, the present invention provides a process for PPAR activation

characterized by administrating the above compound, pharmaceutically acceptable salt or
solvate thereof. In details, it is the treatment process and/or prevention process for

hyperlipidemia, diabetes, obesity, arteriosclerosis, atherosclerosis, hyperglycemia and/or

syndrome X.

[0017]

As the other embodiment, the present invention provides use of the above compound,
pharmaceutically acceptable salt or solvate thereof to produce medicines for PPAR activation,
for example, medicines for treatment and/or prevention for hyperlipidemia, diabetes, obesity,

arteriosclerosis, atherosclerosis, hyperglycemia and/or syndrome X.

Effect of the Invention
[0018]

As the following test results show, compounds of the present invention have PPAR
agonistic activity and are very useful as medicine and especially medicine for treatment and/or
prevention for hyperlipidemia, diabetes, obesity, arteriosclerosis, atherosclerosis,

hyperglycemia and/or syndrome X.

Best Mode for Carrying Out the Invention
[0019]

Each term used in this description is explained below. The each term has the same
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meaning in this description both when it is used alone each term and when it 1s used with the

other term.
(0020}

The term “monocyclic aryl” means C6 to C12 monocyclic aromatic carbon ring.
Examples include phenyl and the like.

The term “fused aryl” means aromatic carbon ring which 1 to 4 monocyclic aromatic
carbon ring(s) (C6 to C12 monocyclic aromatic carbon ring(s)) is condensed with C6 to C12
monocyclic aromatic carbon ring. Examples include naphthyl, anthryl, phenanthryl and the
like. The bonds can be attached to any of the rings. Naphthyl is preferable.

The term “aryl” means the above “monocyclic aryl” and “fused aryl”.

The term “aralkyl” means the above “alkyl” substituted with 1 to 3 of the above “aryl”.
Examples include benzyl, phenethyl, phenylpropyl, trityl and the like.

[0021]

The term “monocyclic heteroaryl” means 4- to 8-membered monocyclic aromatic
heterocycle having 1 or more hetero atom(s) selected from O, S and N in the ring. Examples
include pyrrolyl, imidazolyl, pyrazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazolyl,
triazinyl, tetrazolyl, isoxazolyl, oxazolyl, oxadiazolyl, isothiazolyl, thiazolyl, thiadiazolyl, furyl,
thienyl and the like. 5- or 6-membered monocyclic aromatic heterocycle is especially preferable.

The term “fused heteroaryl” means a group derived from condensed aromatic heterocycle
which aromatic carbon ring (aromatic carbon ring derived from the above “aryl”) or aromatic
heterocycle (4- to 8-membered aromatic heterocycle having 1 or more hetero atom(s) selected
from O, S and N in the ring) is condensed with monocyclic aromatic heterocycle derived from
the above “monocyclic heteroaryl”. Examples include indolyl, isoindolyl, indazolyl, indolizinyl,
quinolyl, isoquinoly], cinnolinyl, phthalazinyl, quinazolinyl, naphthyridinyl, quinoxalinyl,
prinyl, pteridinyl, benzopyranyl, benzimidazolyl, benzisoxazolyl, benzoxazolyl,
benzoxadiazolyl, benzisothiazolyl, benzothiazolyl, benzothiadiazolyl, benzofuryl, isobenzofuryl,
benzothienyl, benzotriazolyl, imidazopyridyl, triazolopyridyl, imidazothiazolyl,
pyradinopyridazinyl, quinazolinyl, tetrahydroquinolyl, tetrahydrobenzothienyl, carbazolyl,
acridinyl, xanthenyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl, dibenzofuryl and the like.
In case of “fused heteroaryl”, the bonds can be attached to any of the rings. A condensed fused
heteroaryl which benzene ring is condensed with 5- or 6-membered monocyclic aromatic

heterocycle is especially preferable.

The term “heteroaryl” means the above “monocyclic heteroaryl” and “fused heteroaryl”.

The term “heteroaralkyl” means the above “alkyl” substituted with 1 to 3 of the above

“heteroaryl”.
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The term “nonaromatic heterocycle” means a condensed nonaromatic heterocycle which
aromatic carbon ring (aromatic carbon ring derived from the above “aryl”), aromatic
heterocycle (4- to 8-membered aromatic heterocycle having 1 or more hetero atom(s) selected
from O, S and N in the ring), monocyclic nonaromatic heterocycle (monocyclic nonaromatic
heterocycle derived from the above “monocyclic nonaromatic heterocycle”) or cycloalkane (a
ring derived from the below “cycloalkyl”) is condensed with 4- to 8-membered monocyclic
nonaromatic heterocycle having 1 or more hetero atom(s) selected from O, S and N in the ring
or the above “monocyclic nonaromatic heterocycle”. Examples include indolinyl, dioxanyl,
thiiranyl, oxyranyl, oxathiolanyl, azetidinyl, thianyl, pyrrolidinyl, pyrrolinyl, imidazolidinyli,
imidazolinyl, pyrazolidinyl, pyrazolinyl, piperidyl, piperidino, piperazinyl, piperadino,
morpholinyl, morpholino, oxadiadinyl, dihydropyridyl and the like.

The term “heterocycle” include the above “heteroaryl” and “nonaromatic heterocycle”.
Examples include morpholino, piperidino, piperadino, furyl, thienyl, pyridyl and the like.
[0022]

The term “nonaromatic heterocyclediyl” includes a bivalent group derived by removing 2
hydrogen atoms from 4- to 10-membered nonaromatic heterocycle having 1 or more hetero
atom(s) selected from O, S and N in the ring. The nonaromatic heterocycle can be bridged by
alkylene. The preferable examples include piperidinediyl, piperadinediyl, morpholinediyl,
dioxanediyl, pyrrolidinediyl, pyrrolinediyl, imidazolinediyl, imidazolidinediyl and the like.
Examples of “nonaromatic heterocyclediyl” of Ring A include the following groups.

A group of the formula:
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[Formula 35]

(R*)m ~
O YT
Y oY Y
(R*)m (R4
/- —
3“)(@)(5 : -—-X(\ \x5 P>y /\ 5
mlm \I_J_‘/ * \‘JX )
(R*)m (R*)m m(R4)\—P
3\ 4/’\ S //\ — {1 5
X X 3_)(4 X5 ?, X X
\_l_/ \X \_\_/ or
N . NN ~ ans
4
/iFI{ I (e
s |7XS
wherein

X4 is N or CR5 wherein R? is hydrogen or optionally substituted lower alkyl,

X5 is O, S, NR16 or CR17R!8 wherein R!6 to R!® are each independently hydrogen,
optionally substituted lower alkyl, optionally substituted nonaromatic heterocycle, optionally
substituted heteroaryl, optionally substituted amino, optionally substituted lower alkoxy, aryl
lower alkyl or optionally substituted cycloalkyl, provided that a compound wherein X* 1s CR®
and X3 1s CR!7R1!8 1s excluded,

R4 are each independently halogen, optionally substituted lower alkyl, optionally substituted
lower alkeny], optionally substituted lower alkynyl, optionally substituted lower alkoxy or
optionally substituted aryl, and

m is an integer between 0 and 2,
the bond from X4 binds with Y! and the other bond binds with Y2, and the other bond can

bind with X5 when X5 is NR!6 or CR17R!8. The other bond preferably binds with X5,

[0023]
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“The other bond can bind with X5 when X5 is NR'€” means the below.
[Formula 36]

/(R4)m
-
R R
/| 4 ///H'H g "“*-}{4#_\/j
“'"'""}{ N v g .,-f——’}{:q N‘-.h__},
\_Jf t) N \'““-H._r‘
) o
m(R*)
R4 R4 \
Sy “N’“‘%‘ g—xf/ N2 §—><£ N——
s Vo VA
(R

5  wherein each symbol has the same meaning as defined above.

[0024]
“The other bond can bind with X3 when X% is CR17R!8” means the below.
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[Formula 37}

(R
x’_f/-\ c 4 L
g —X!  C— §*—4@KC : é—-—-“icfp
—\ \ 17 \
R'l:" \ - RTT
/}Rﬁm R%n
5 — X} A\, '“‘":é § H}{&/\ \\C‘-——-.% g s /W
= 1 (.
R1 RY 17
4
R R " ]'\_@
g“ﬁlhifi 34@¢Jm§ é—ﬁ q—;
R/ | \R” ;51?
4
/ET Jm /(FE“I'm
- )
Coc
|
Rﬂ'

wherein each symbol has the same meaning as defined above.

[0025]

The term “aromatic carbocyclediyl” includes a bivalent group derived by removing a

hydrogen atom from the above “aryl”. Examples include phenylene, naphthylene and the like.

Phenylene is preferable.
[0026]

The term “aromatic heterocyclediyl” includes a bivalent group derived by removing a
hydrogen atom from the above “heteroaryl”. Examples includes pyrroldiyl, imidazolediyl,
pyrazolediyl, pyridinediyl, pyridazinediyl, pyrimidinediyl, pyrazinediyl, triazolediyl,
triazinediyl, isoxazolediyl, oxazolediyl, oxadiazolediyl, isothiazolediyl, thiazolediyl,
thiadiazolediyl, furandiyl, thiophenediyl, indolediyl, benzofurandiyl, benzothiophenediyl and
the like. Indolediyl, benzofurandiyl, benzothiophenediyl, furandiyl or thiophenediyl is

preferable. Monocyclic aromatic heterocyclediyl is especially preferable. Furandiyl (especially
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furan-2,5-diyl) or thiophenediyl (especially thiophene-2,5-diyl) is more preferable.
[0027]
The term “lower alkyl” means C1 to C10, preterably C1 to C6 and more preferably C1 to

C4 straight or branched alkyl group. Examples include methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, sec-buthyl, tert-butyl, n-pentyl, isopentyl, neopentyl, hexyl, isohexyl,
n-heptyl, isoheptyl, n-octyl, isooctyl, n-nonyl, n-decyl and the like.

[0028]

The term “lower alkenyl” means C2 to C10, preferably C2 to C6 and more preferably C2
to C4 straight or branched alkenyl having one or more double bond(s) at arbitrary position(s).
Examples include vinyl, propenyl, isopropenyl, butenyl, isobutenyl, prenyl, butadienyl,
pentenyl, isopentenyl, pentadienyl, hexenyl, isohexenyl, hexadienyl, heptenyl, octenyl,
nonenyl, decenyl and the like.

[0029]

The term “lower alkynyl” means C2 to C10, preferably C2 to C6 and more preferably C2
to C4 straight or branched alkynyl. Examples include ethynyl, propynyl, butynyl, pentyny],
hexynyl, heptynyl, octynyl, nonynyl, decenyl and the like. These have one or more triple
bond(s) at arbitrary position(s) and can have double bond(s).

[0030]

The term “cycloalkyl” includes C3 to C9 and preferably C3 to C6 cycloalkyl. Examples
include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cycloctyl and the like.
[0031]

The term “cycloalkylene” includes C3 to C9 and preferably C3 to C6 cycloalkylene.
Examples include cyclopropylene, cyclobutylene, cyclopenthylene, cyclohexylene,
cycloheptylene, cyclocthylene and the like. Cyclopropylene is especially
preferable.

[0032]

“Cycloalkylene optionally intervened by -O-“ means cycloalkylene which 1s the

above “cycloalkylene” optionally intervened by 1 or 2-O-. Examples include a group of

the formula:
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[Formula 38}

w g = Qﬁ N

arf
o Q “\.
\“O \"‘Jj or

[0033]

The term “acyl” includes (a) carbonyl substituted with the above “alkyl” or “alkenyl”, (b)
carbonyl substituted with the above “cycloalkyl”, (c) carbonyl substituted with the above “aryl”
or (d) form‘yl. Examples include formyl, acetyl, propionyl, butyryl, isobutyryl, valeryl,
pivaloyl, hexanoyl, acryloyl, propioloyl, methacryloyl, crotonoyl, cyclopropylcarbonyl,
cyclohexylcarbonyl, cyclooctylcarbonyl, benzoyl and the like.

[0034]

The term “lower alkylene” includes C1 to 10, preferably C1 to 6 and more preferably C1
to 3 straight or branched alkylene. Examples include methylene, ethylene, trimethylene,
tetramethylene, pentamethylene, hexamethylene, methylmethylene, propylene,
dimethylmethylene, 1,1-dimethylethylene, 1,2-dimethylethylene and the like. Methylene,
ethylene or dimethylmethylene is especially preferable.

[0035]

“Lower alkylene optionally intervened by -O-“ means alkylene which is the above
“alkylene” optionally intervened by 1 to 3 -O-. Alkylene which -O- is intervened at the end 1s
also included. Examples include -O-CHz-, -CH2-0O-, -CH2-O-CHz2 -, -O-CH2-CHz2 -,

-CH:z-CHz2 -O-, -O-CH(CHjs)-, -O-C(CH3s )2 -, -O-CH2-CH2-O-, -O-CH(CH3)-0-, -O-C(CHz3)2 -O-
and the like.

“-O-optionally substituted lower alkylene” means alkylene which -O- 1s intervened at the

end.

[0036]

The term “lower alkenylene” includes C2 to 10, preferably C2 to C6 and more preferably
C2 to C4 straight or branched alkenylene having one or more double bond(s) at arbitrary

position(s). Examples include vinylene, propenylene and the like.

[0037]

The term “halogen” means fluorine, chlorine, bromine or iodine. Especially, fluorine,
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chlorine or bromine is preferable.

[0038]

An alkyl part of “lower alkoxy” is the same as the above “lower alkyl”.
[0039]

Examples of the substituent of “optionally substituted lower alkyl”, “optionally
substituted lower alkylsulfonyl”, “optionally substituted lower alkenyl”, “optionally substituted
lower alkynyl”, “optionally substituted lower alkylene”, “optionally substituted lower
alkenylene”, “optionally substituted lower alkoxy” or “optionally substituted acyl” include
halogen, hydroxy, optionally substituted lower alkoxy, optionally substituted lower alkynyloxy,
optionally substituted amino, mercapto, optionally substituted lower alkylthio, acyl, acyloxy,
optionally substituted imino, carboxy, optionally substituted lower alkoxycarbonyl, optionally
substituted carbamoyl, optionally substituted thiocarbamoyl, optionally substituted
carbamoyloxy, optionally substituted thiocarbamoyloxy, optionally substituted sulfamoyl,
optionally substituted lower alkylsulfonyl, optionally substituted lower alkylsulfonyloxy,
cyano, nitro, optionally substituted cycloalkyl, optionally substituted cycloalkyloxy, optionally
substituted aryl, optionally substituted aryloxy, optionally substituted arylthio, optionally
substituted arylsulfonyl, optionally substituted arylsulfonyloxy, optionally substituted
heterocycle, optionally substituted heterocycleoxy, optionally substituted lower alkylene,
optionally substituted lower alkylenedioxy and oxo. They can be substituted at arbitrary
position(s) with one or more group(s) selected from the above. In case that optionally
substituted lower alkylene or optionally substituted lower alkylenedioxy is the substituent, the
two bonds bind with one carbon atom to form a spiro ring, or bind with different atoms and are
taken together with the neighboring carbon atom to form a ring.

A heterocycle part of “heterocycleoxy” is the same as the above “heterocycle”.

[0040]

Examples of the substituent of “optionally substituted monocyclic aryl”, “optionally

2 &«

substituted monocyclic heteroaryl”, “optionally substituted aryl”, “optionally substituted
aralkyl”, “optionally substituted aryloxy”, “optionally substituted arylthio”, “optionally
substituted heteroaryl”, “optionally substituted hetroaralkyl”, “optionally substituted
heteroaryloxy”, “optionally substituted heteroarylthio”, “substituted fused aryl”, “substituted
fused heteroaryl”, “optionally substituted arylsulfonyl”, “optionally substituted aromatic
carbocyclediyl”, “optionally substituted aromatic heterocyclediyl” or “optionally substituted
nonaromatic heterocyclediyl” include optionally substituted lower alkyl, optionally substituted

lower alkenyl, optionally substituted lower alkenyl, optionally substituted lower alkenyloxy,

halogen, hydroxy, optionally substituted lower alkoxy, optionally substituted lower alkynyloxy,
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optionally substituted amino, mercapto, optionally substituted lower alkylthio, acyl, acyloxy,
optionally substituted imino, carboxy, optionally substituted lower alkoxycarbonyl, optionally
substituted carbamoyl, optionally substituted thiocarbamoyl, optionally substituted
carbamoyloxy, optionally substituted thiocarbamoyloxy, optionally substituted sultamoyl,
optionally substituted lower alkylsulfonyl, optionally substituted lower alkylsulfonyloxy,
cyano, nitro, optionally substituted cycloalkyl, optionally substituted cycloalkyloxy, optionally
substituted aryl, optionally substituted aryloxy, optionally substituted arylthio, optionally
substituted arylsulfonyl, optionally substituted arylsulfonyloxy, optionally substituted
heterocycle, optionally substituted heterocycleoxy, optionally substituted lower alkylene and
optionally substituted lower alkylenedioxy. They can be substituted at arbitrary position(s)
with one or more group(s) selected from the above. In case that optionally substituted lower
alkylene or optionally substituted lower alkylenedioxy is the substituent, the bonds can bind
with different atoms and be taken together with the neighboring carbon atom to form a ring.

Preferable examples in the above substituents include halogen, hydroxy, optionally
substituted lower alkyl (the substituent is halogen or hydroxy), optionally substituted lower
alkenyl (the substituent is halogen or hydroxy), optionally substituted lower alkoxy (the
substituent is halogen or aryl), carboxy, lower alkoxycarbonyl, optionally substituted
carbamoyl (the substituent is lower alkyl or aryl), optionally substituted amino (the
substituent is acyl or lower alkyl), mercapto, lower alkylthio, acyl, acyloxy, cyano, nitro, aryl,
heterocycle, lower alkylene and lower alkylenedioxy. Halogen or optionally substituted lower
alkyl (the substituent is halogen) is especially preferable.

A substituent of “substituted benzofuryl”, “substituted benzothienyl”, “substituted
benzopyronyl”, “substituted benzoxazolyl”, “substituted benzisoxazolyl”, “substituted
benzothiazolyl”, “substituted benzisothiazolyl”, “substituted benzimidazolyl” or “substituted
benzopyrazolyl” is the same as the substituent of the above “substituted fused heteroaryl”.

A substituent of “optionally substituted phenylene” is the same as the substituent of
“optionally substituted aromatic carbocyclediyl”.

A substituent of “optionally substituted indolediyl”, “optionally substituted
benzofurandiyl”, “optionally substituted benzothiophenediyl”, “optionally substituted
furandiyl” or “optionally substituted thiophenediyl” is the same as the substituent of the above
“optionally substituted aromatic heterocyclediyl”.

[0041]

Examples of a substituent of “optionally substituted nonaromatic heterocyclediyl”
include halogen, hydroxy, optionally substituted lower alkoxy, optionally substituted lower
alkynyloxy, optionally substituted amino, mercapto, optionally substituted lower alkylthio,
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acyl, acyloxy, optionally substituted 1mino, carboxy, optionally substituted lower
alkoxycarbonyl, optionally substituted carbamoyl, optionally substituted thiocarbamoyl,
optionally substituted carbamoyloxy, optionally substituted thiocarbamoyloxy, optionally
substituted sulfamoyl, optionally substituted lower alkylsulfonyl, optionally substituted lower
alkylsulfonyloxy, cyano, nitro, optionally substituted cycloalkyl, optionally substituted
cycloalkyloxy, optionally substituted aryl, optionally substituted aryloxy, optionally
substituted arylthio, optionally substituted arylsulfonyl, optionally substituted
arylsulfonyloxy, optionally substituted heterocycle, optionally substituted heterocycleoxy,
optionally substituted lower alkylene, optionally substituted lower alkylenedioxy and oxo. It
can be optionally substituted at arbitrary position(s) with one or more group(s) selected from
the above. In case that optionally substituted lower alkylene or optionally substituted lower
alkylenedioxy is a substituent, the two bonds bind with one carbon atom to form a spiro ring, or
bind with different atoms and are taken together to with the neighboring carbon atom to form a
ring.

[0042]

22

A substituent of “optionally substituted lower alkynyloxy”, “optionally substituted lower
alkylthio”, “optionally substituted lower alkoxycarbonyl”, “optionally substituted lower

)«

alkylsulfonyloxy”, “optionally substituted cycloalkyl”, “optionally substituted cycloalkyloxy”,

27 «
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