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(57) ABSTRACT 

The present invention provides a novel compound having an 
excellent JNK inhibitory effect. That is, it provides a com 
pound represented by the following formula, a salt thereof or 
a hydrate of them. 

Wherein Rl designates i(CO)hi(NRa)ji(CRb:CRc)ki 
Ar (Wherein R“, Rb and R” each independently designate a 
hydrogen atom, a halogen atom, hydroxyl group, an 
optionally substituted Cl_6 alkyl group or the like; 

Cy designates a 5- or 6-membered heteroaryl; and 
V each independently designate the formula -L-XiY 

(Wherein L designates a single bond, an optionally substi 
tuted C1_6 alkylene group or the like; X designates a single 
bond or the formula -A- (Wherein A designates NR2, O, 
CO, S, S0 or S02) and so on; andY designates a hydrogen 
atom, a halogen atom, nitro group or the like). 
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PYRAZOLE COMPOUNDS AND 
PHARMACEUTICAL COMPOSITIONS 

COMPRISING THE COMPOUND 

[0001] This application is a Continuation of co-pending 
application Ser. No. 10/447,948 ?led on May 30, 2003, and 
for Which priority is claimed under 35 U.S.C. § 120; and this 
application claims priority of Application No. 2002-158467 
?led in Japan on May 31, 2002 and Application No. 2003 
000153 ?led in Japan on Ian. 6, 2003 under 35 U.S.C. § 119; 
the entire contents of all are hereby incorporated by reference. 

TECHNICAL FIELD 

[0002] The present invention relates to a novel pyraZole 
compound having an excellent inhibitory effect on protein 
kinases, in particular, INK c-Iun amino-terminal kinase. 

PRIOR ART 

[0003] Mitogen-activated protein kinase (hereinafter, 
referred to as “MAPK”) signaling cascades are generally 
found in from yeast to human, and play a very important role 
in intracellular signal transduction pathWays. As MAPK-re 
lated kinases in mammalian cells, in particular, three kinds of 
kinases are Well knoWn: extracellular signal-regulation 
kinase (ERK), p38 and c-Iun amino-terminal kinase (INK; or 
also called as SAPK (:stress-activated protein kinase)). 
SAPK is a homologue of INK found in rat, and its isoform 
group is knoWn to have amino acid sequences of 90% or more 
homologous to the corresponding isoform group of IN K (N a 
ture, 369, 156, 1994). In recent years, a number of activators 
involved With NAPK have been identi?ed, Which have dem 
onstrated that pathWays respectively activating ERK, p3 8 and 
INK have different roles in terms of function. In particular, 
the INK pathWay is considered to be one of valuable intrac 
ellular signaling pathWays from medical and pharmaceutical 
vieWpoints because of the folloWing reasons. INK is acti 
vated, for example, by cytokines such as tumor necrosis factor 
0t (TNF-ot) or interleukin-1 (IL-1), or cell stresses such as heat 
shock, ultraviolet ray (UV), X-ray and the like, and is con 
sidered to be an important signal transduction pathWay induc 
ing not only cellular proliferation and differentiation but also 
apoptosis (cell death) [Science, 270, 1326, 1995.] INK Was 
initially discovered as a protein Which phosphorylates Ser63 
and Ser73 located at N-terminal of c-Iun (Nature, 353, 670, 
1991), hoWever, at present, INK is knoWn to phosphorylate a 
number of transcription factors such as ATP-2 and Elk-1 and 
regulate their activities (EMBO I ., 15, 2760, 1996.) There are 
three kinds of INKs: INK1, INK2 and INK3. While INK1 
and INK2 are expressed in most of tissues, INK3 is expressed 
at high level especially in brain (Neuron, 14, 67, 1995; Neu 
ron, 22, 667, 1999.) Analysis of INK1 or INK2 knockout 
mouse demonstrated that these IN Ks have an important role 
in differentiation and activation of T cell (I. Exp. Med., 193, 
317, 2001). Also, analysis of INK1 knockout mouse sug 
gested the importance of INK1 in onset of metabolic disor 
ders such as insulin resistance caused by obesity and type II 
diabetes (Nature, 420, 333, 2002). On the other hand, other 
report described that INK3 knockout mouse shoWed resis 
tance against seiZure induced by kainic acid Which is an 
excitatory amino acid receptor agonist, and that the apoptosis 
Which Would be observed subsequently in hippocampal neu 
rons in normal mouse Was not ob served While in I NK3 knock 
out mouse (Nature 389, 865, 1997.) Since previous research 
using cultured neurons has proved the necessity of phospho 
rylation of c-Iun for induction of apoptosis by removal of 
neurotrophic factor (Neuron 14, 927, 1995; I. Neurosci. 18, 
751, 1998), INK seems to play an important role in inducing 
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apoptosis of neurons. As for neurodegenerative diseases such 
as AlZheimer disease and Parkinson disease, importance of 
apoptosis in the process of neurodegeneration has been 
noticed (Nature 407, 802, 2000), and investigation using 
model animals of these diseases (Proc Natl Acad Sci USA, 98, 
10433, 2001; I. Neurosci. 22, 3376, 2002) and analysis using 
postmortem brain of patient (Neuron, 14, 67, 1995; I. Neu 
rochem., 76, 435, 2001) have accumulated the results sug 
gesting the possibility of involvement of INK in neurodegen 
eration in AlZheimer’s disease and Parkinson’s disease. 

[0004] The folloWing are knoWn reports With regard to 
substances of loW molecular Weight having INK inhibitory 
effect. 

(1) Compounds having anti-in?ammatory effect represented 
by the formula (I1) and the compound represented by the 
formula (Ila) as a concrete embodiment (WO00/00491). 

(11) 

(11“) 

r 

R 
(2) 4-Allyloxyindole compounds represented by the formula 
(I2) and the compound represented by the formula (IZG) as a 
concrete embodiment (WO00/ 35909). 

(12) 

(12“) 
coocH3 

ocH3 

3 NH / NH 

\ | O 
O 

NH 
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(3) 4,5-PyraZinoxyindole compounds represented by the for 
mula (l3) and the compound represented by the formula (13“) -continued 
as a concrete embodiment (WO00/3592l). 

(13) (15“) 

(13“) 

(6) Compounds represented by the formula (16) having JNK 
inhibitory effect and the compound represented by the for 

(4) Compounds represented by the formula (14) and the com- 1111118 (16“) as 8 Concrete embodiment (WO00/75118) 
pound represented by the formula (14“) as a concrete embodi 

ment (WO00/64872). I6 
(14) o o ( ) 

R1 
W-OH HN X/RZ 

A2/A1\ / A I 
|| 0 0 g T 
A3 / 
\A4 N\ R1 

Y 

(14“) 
(16“) 

o o 

HN N 
H 

O 

(5) Oxyindole derivatives represented by the formula (I5 ) and 7 _ 
the compound represented by the formula (15“) as a concrete (7) Compounds represented by the formula (1 )havlng a INK 
embodiment (WO00/35906)_ inhibitory effect and the compound represented by the for 

mula (17“) as a concrete embodiment (WOOl/ 12609). 

(15) 
(17) 

hi NH 
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-continued 
(17“) 

N NH 

O 

(8) Compounds represented by the formula (18) having JNK 
inhibitory effect and the compound represented by the for 
mula (18“) as a concrete embodiment (WOOl/ 12621). 

(18) 

(18“) 

N/ \ 
\O 

(9) Sulfonamide derivatives represented by the formula (19) 
and the compound represented by the formulae (19“) (19b) (19”) 
as concrete embodiments (WO0l/23378, WO0l/23379, 
WOW/23382). 

(19) 

0 O 

S 

O 
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(10) Compounds represented by the formula (110) having 
JNK inhibitory effect and the compound represented by the 
formula (110“) as a concrete embodiment (EPOl/l 10957). 

(110) 
R2 

I \ 111 G 

R1—| >=< 
/ S CN 

H gym 
(110a) 

UN 
(1 1) Compounds represented by the formula (111) having 
JNK inhibitory effect and the compound represented by the 
formula (111“) as a concrete embodiment (WO0l/9l749). 

R2 

S3 
(1%) 

(19°) 
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-continued 

I NVQN/ % 3 
NH 

(Illa) 

[0005] On the other hand, compounds having pyraZole 
skeleton are found only in the report below. 

(12) Compounds represented by the formula (I12) having 
INK inhibitory effect and the compound represented by the 
formula (Ina) as a concrete embodiment (WO02/ 10137). 

(112) 

(112a) 

[0006] As described above, INK pathWay is noticed as one 
of important mechanisms involved in activation of various 
cells and regulation of immuno cells by cytokines, or in 
apoptosis of neurons induced by various kinds of stress sig 
nals. Therefore, compounds having inhibitory effect on JN K 
pathWay, especially on INK protein kinase can be expected to 
be useful as therapeutic drugs for a variety of immunological 
diseases, in?ammatory diseases, metabolic diseases, neuro 
degenerative diseases. On the other hand, ERK Which 
belongs to MAPK to Which INK also belongs is knoWn to 
play an important role in signal transduction of groWth factors 
and neurotrophic factors, and especially in neurons, ERK is 
deeply concerned With survival and maintenance of neurons 
accomplished by neurotrophic factors such as Brain-derived 
neurotrophic factor (BDNF) and the like (Science, 286, 1358, 
1999; J. Neurosci., 20, 5775, 2000.) This suggests the possi 
bility of the ERK inhibitory effect to cancel out the useful 
effect Which the compounds having inhibitory effect on JN K 
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protein kinase are liable to exhibit, e.g., protective effect on 
neurons, so that a need for discovery of INK-selective com 
pounds not having ERK inhibitory effect exists. HoWever, 
such excellent compounds having selective inhibitory effect 
on INK protein kinase, While satisfying the points of phar 
macological effect, dosage, safety and the like required for 
pharmaceutics have not been found yet. 

DISCLOSURE OF THE INVENTION 

[0007] As a result of strenuous effort and vigorous research 
in consideration of the above circumstances, inventors of the 
present invention ?nally found a novel pyraZole compound 
having a INK inhibitory effect. 
[0008] That is, the present invention relates to: 
l) a compound represented by the formula (I), a salt thereof or 
a hydrate of them: 

(I) 
s 

N’ | 
\ 

(wherein, R1 designates a group represented by the formula 
i(CO)hi(NR“)]-i(CRb:CRc)kiAr (Wherein R“, Rb and 
RC each independently designate a hydrogen atom, halogen 
atom, hydroxyl group, an optionally substituted C1_6 alkyl 
group, an optionally substituted C2_6 alkenyl group, an 
optionally substituted C1_6 alkoxy group, an optionally sub 
stituted C2_6 alkenyloxy group, an optionally substituted C l_6 
alkylthio group, an optionally substituted C2_6 alkenylthio 
group, an optionally substituted C3_8 cycloalkenyl group, an 
optionally substituted 4- to l4-membered non-aromatic het 
erocyclic group, an optionally substituted C6_l4 aryl group or 
an optionally substituted 5- to l4-membered heteroaryl 
group; Ar designates an optionally substituted C6_l4 aryl 
group or an optionally substituted 5- to l4-membered het 
eroaryl group; and h, j and k each independently designate 0 
or 1); 
[0009] Cy designates a 5- to 6-membered heteroaryl group; 
[0010] V designates a group represented by the formula 
-L-XiY (Wherein, L designates a single bond, an optionally 
substituted Cl_6 alkylene group, an optionally substituted 
C2_6 alkenylene group or an optionally substituted C2_6 alky 
nylene group; 
X designates a single bond, or a group represented by 
iNR7i, wi, icoi, isi, isoi, isozi, 
%OiNR8-Z-, %(o)oi, iNR8%O-Z-, iNR8% 
(o)oi, iNRSiSi, iNRSiSOi, iNRSiSOZ-Z, 
iNR9%OiNRlOi, iNR9%SiNRlOi, iS(O)mi 
NRll-Z-, %(:NRl2)iNRl3i, A)C(O)i, iOC(O)i 
NRMi or iCH2iNR84COR7i (Wherein R7, R8, R9, 
R10, R11, R12, R13 and R14 each independently designate a 
hydrogen atom, halogen atom, hydroxyl group, an optionally 
substituted Cl_6 alkyl group, an optionally substituted C2_6 
alkenyl group, an optionally substituted C2_6 alkynyl group, 
an optionally substituted Cl_6 alkoxy group, an optionally 
substituted C2_6 alkenyloxy group, an optionally substituted 
C1_6 alkylthio group, an optionally substituted C2_6 alk 
enylthio group, an optionally substituted C3_8 cycloalkyl 
group, an optionally substituted C3_8 cycloalkenyl group, an 
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optionally substituted 4- to l4-membered non-heteroaryl 
group, an optionally substituted C6_ 1 4 aryl group or an option 
ally substituted 5- to l4-membered heteroaryl group, 
Z designates a single bond or an optionally substituted Cl_6 
alkylene group, and m designates 0, l or 2); 
Y designates any one group selected from the group consist 
ing of a hydrogen atom, halogen atom, nitro group, hydroxyl 
group, cyano group, carboxyl group or an optionally substi 
tuted C l_6 alkyl group, an optionally substituted C2_6 alkenyl 
group, an optionally substituted C2_6 alkynyl group, an 
optionally substituted Cl_6 alkoxy group, an optionally sub 
stituted C3_8 cycloalkyl group, an optionally substituted C3_8 
cycloalkenyl group, an optionally substituted-4- to l4-mem 
bered non-aromatic heterocyclic group, an optionally substi 
tuted C6_l4 aryl group, an optionally substituted 5- to 
l4-membered heteroaryl group, an optionally substituted 
amino group and a group represented by the formula 
iWiRIS (WhereinW designates CO or S02; Rl5 designates 
an optionally substituted C1_6 alkyl group, an optionally sub 
stituted amino group, an optionally substituted C6_l4 aryl 
group or an optionally substituted 5- to l4-membered het 
eroaryl group)); and 
[0011] n designates 0, l, 2, 3 or 4, and Whenn is 2 or more, 
plural Vs each independently designate -L-XiY as de?ned 
above); 
2) the compound according to l), a salt thereof or a hydrate of 
them, Wherein Cy forms a 5-membered heteroaryl group; 
3) the compound according to l), a salt thereof or a hydrate of 
them, Wherein Cy forms a thiophene ring; 
4) the compound according to l), a salt thereof or a hydrate of 
them, Wherein in the formula (I), the structure of moiety 
consisting of Cy and the pyraZole ring adjoining to the Cy is 
lH-thieno[2,3-c]pyraZole; 
5) a compound represented by the formula (II), a salt thereof 
or a hydrate of them: 

(11) 

Wherein, 
[0012] Q1 to Q4 each independently designate iNVli, 
iCV2:, iN:, iN(QO): or iCOi, and at least one 
of Q1 to Q4 designates iNVli or iN:, iN(—>O):; and 
[0013] R1 designates a group represented by the formula 
i(CO)hi(NR“)]-i(CRb:CRc)kiAr (Wherein R“, Rb and 
R” each independently designate a hydrogen atom, halogen 
atom, hydroxyl group, an optionally substituted C1_6 alkyl 
group, an optionally substituted C2_6 alkenyl group, an 
optionally substituted C1_6 alkoxy group, an optionally sub 
stituted C2_6 alkenyloxy group, an optionally substituted C1_6 
alkylthio group, an optionally substituted C2_6 alkenylthio 
group, an optionally substituted C3_8 cycloalkenyl group, an 
optionally substituted 4- to l4-membered non-aromatic het 
erocyclic group, an optionally substituted C6_l4 aryl group or 
an optionally substituted 5- to l4-membered heteroaryl 
group; Ar designates an optionally substituted C6_l4 aryl 
group or an optionally substituted 5- to l4-membered het 
eroaryl group; and h, j and k each independently designate 0 
or 1), 
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[0014] V1 and V2 each independently designate a group 
represented by the formula -L-XiY (Wherein, L designates 
a single bond, an optionally substituted C1_6 alkylene group, 
an optionally substituted C2_6 alkenylene group or an option 
ally substituted C2_6 alkynylene group; 
X designates a single bond, or a group represented by 
iNR7i, wi, icoi, isi, isoi, isor, 
%OiNR8-Z-, %(o)oi, iNR8%O-Z-, iNR8% 
(o)oi, iNRSiSi, iNRSiSOi, iNR8iSO2-Z-, 
iNR94COiNRlOi, iNR94CSiNRlOi, iS(O)mi 
NRll-Z-, iC(:NRl2)iNRl3i, 4OC(O)iNRl4i or 
4CH2iNR84COR7i (Wherein R7, R8, R9, R10, R11, R12, 
R13 and R14 each independently designate a hydrogen atom, 
halogen atom, hydroxyl group, an optionally substituted Cl_6 
alkyl group, an optionally substituted C2_6 alkenyl group, an 
optionally substituted C2_6 alkynyl group, an optionally sub 
stituted C1_6 alkoxy group, an optionally substituted C2_6 
alkenyloxy group, an optionally substituted C1_6 alkylthio 
group, an optionally substituted C2_6 alkenylthio group, an 
optionally substituted C3_8 cycloalkyl group, an optionally 
substituted C3_8 cycloalkenyl group, an optionally substituted 
4- to l4-membered non-aromatic heterocyclic group, an 
optionally substituted C6_l4 aryl group or an optionally sub 
stituted 5- to l4-membered heteroaryl group, 
Z designates a single bond or an optionally substituted C1_6 
alkylene group, and m designates 0, l or 2); and 
Y designates any one group selected from the group consist 
ing of a hydrogen atom, halogen atom, nitro group, hydroxyl 
group, cyano group, carboxyl group or an optionally substi 
tuted C1_6 alkyl group, an optionally substituted C2_6 alkenyl 
group, an optionally substituted C2_6 alkynyl group, an 
optionally substituted C1_6 alkoxy group, an optionally sub 
stituted C3_8 cycloalkyl group, an optionally substituted C3_8 
cycloalkenyl group, an optionally substituted 4- to l4-mem 
bered non-aromatic heterocyclic group, an optionally substi 
tuted C6_l4 aryl group, an optionally substituted 5- to 
l4-membered heteroaryl group, an optionally substituted 
amino group and a group represented by the formula 
iWiRIS (Wherein W designates CO or S02; and R15 des 
ignates an optionally substituted C1_6 alkyl group, an option 
ally substituted amino group, an optionally substituted C6_l4 
aryl group or an optionally substituted 5- to l4-membered 
heteroaryl group); 
6) the compound according to 5), a salt thereof or a hydrate of 
them, Wherein among Q1 to Q4, either one is iN:, and the 
others are 4CV2:; 
7) the compound according to 5), a salt thereof or a hydrate of 
them, Wherein among Q1 to Q4, either one of Q1, Q3 and Q4 is 
iN:, and the others are 4CV2:; 
8) the compound according to 6), a salt thereof or a hydrate of 
them, Wherein Q1 is iN:; 
9) the compound according to 6), a salt thereof or a hydrate of 
them, Wherein Q2 is iN:; 
10) the compound according to 6), a salt thereof or a hydrate 
of them, Wherein Q3 is iN:; 
l l) the compound according to 6), a salt thereof or a hydrate 
of them, Wherein Q4 is iN:; 
12) the compound according to 5), a salt thereof or a hydrate 
of them, Wherein among Q1 to Q4, either tWo are iN:, and 
the others are 4CV2:; 
13) the compound according to 12), a salt thereof or a hydrate 
of them, Wherein among Q1 to Q4, either tWo of Q1, Q3 and Q4 
are iN:, and the others are 4CV2:; 



US 2009/0054397 A1 

14) the compound according to any one of 5) to 13), a salt 
thereof or a hydrate of them, Wherein When either of Q1, Q3 
and Q4 is CV2:, the ‘CV2: in Q1, Q3 or Q4 is iCH:; 
15) the compound according to 5), a salt thereof or a hydrate 
of them, Wherein among Q1 to Q4, either three are iN:, and 
the other is 4CV2:; 
16) the compound according to 15), a salt thereof or a hydrate 
of them, Wherein Q1, Q3 and Q4 are iN:; 
17) the compound according to 5), a salt thereof or a hydrate 
of them, Wherein among Q1 to Q4, at least one is 4COi; 
18) the compound according to 5), a slat thereof or a hydrate 
of them, Wherein Q1 is 4COi, Q2 is iNVli, and Q3 and 
Q4 are 4CV2:; 
19) the compound according to 5), a slat thereof or a hydrate 
of them, Wherein Q3 is 4COi, Q2 is iNVli, and Q1 and 
Q4 are 4CV2:; 
20) a compound represented by the formula (III), a salt 
thereof or a hydrate of them: 

(111) 
Rf 

N/ 
\ X 

L/ \Y 
R1 Rd 

Wherein 
[0015] R1 designates a group represented by the formula 
i(CO)hi(NRa)ji(CRb:CRc)kiAr (Wherein R“, Rb and 
RC each independently designate a hydrogen atom, halogen 
atom, hydroxyl group, an optionally substituted Cl_6 alkyl 
group, an optionally substituted C2_6 alkenyl group, an 
optionally substituted Cl_6 alkoxy group, an optionally sub 
stituted C2_6 alkenyloxy group, an optionally substituted C1_6 
alkylthio group, an optionally substituted C2_6 alkenylthio 
group, an optionally substituted C3_8 cycloalkenyl group, an 
optionally substituted 4- to 14-membered non-aromatic het 
erocyclic group, an optionally substituted C6_l4 aryl group or 
an optionally substituted 5- to 14-membered heteroaryl 
group; Ar designates an optionally substituted C6_l4 aryl 
group or an optionally substituted 5- to 14-membered het 
eroaryl group; and h, j and k each independently designate 0 
or 1, provided that When h and j are 0, k is 1); 
[0016] Rd, Re and Rf each independently designate a hydro 
gen atom, halogen atom, hydroxyl group, cyano group, nitro 
group, carboxyl group, an optionally substituted C1_6 alkyl 
group, an optionally substituted C1_6 alkoxy group, an option 
ally substituted C2_7 acyl group, iCONRMRZb, 
iNRZbCOiRZ" or iNR2GR2b (Wherein R2“ and R21’ each 
independently designate a hydrogen atom or an optionally 
substituted C1_6 alkyl group); 
[0017] L designates a single bond, an optionally substituted 
C1_6 alkylene group, an optionally substituted C2_6 alkenylene 
group or an optionally substituted C2_6 alkynylene group; 
[0018] X designates a single bond, or a group represented 
by iNR7i, ADi, %Oi, iSi, iSOi, isozi, 
iCOiNR8-Z3 %(O)Oi, iNR8iCO-Z3 iNR8% 
(O)Oi, iNRSiSi, iNRSiSOi, iNR8iSO2-Z3 
iNR9%OiNRlOi, iNR9%SiNRlOi, iS(O)mi 
NRl l-Z-, %(:NRl2)iNRl3i, A)C(O)i, iOC(O)i 
NRHi or iCH2iNR8iCOR7i (Wherein R7, R8, R9, 
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R10, R11, R12, R13 and R14 each independently designate a 
hydrogen atom, halogen atom, hydroxyl group, an optionally 
substituted C1_6 alkyl group, an optionally substituted C2_6 
alkenyl group, an optionally substituted C2_6 alkynyl group, 
an optionally substituted C1_6 alkoxy group, an optionally 
substituted C2_6 alkenyloxy group, an optionally substituted 
C1_6 alkylthio group, an optionally substituted C2_6 alk 
enylthio group, an optionally substituted C3_8 cycloalkyl 
group, an optionally substituted C3_8 cycloalkenyl group, an 
optionally substituted 4- to 14-membered non-aromatic het 
erocyclic group, an optionally substituted C6_l4 aryl group or 
an optionally substituted 5- to 14-membered heteroaryl 
group, 
Z designates a single bond or an optionally substituted C1_6 
alkylene group, and m designates 0, 1 or 2); and 
[0019] Y designates any one group selected from the group 
consisting of a hydrogen atom, halogen atom, nitro group, 
hydroxyl group, cyano group, carboxyl group or an option 
ally substituted C1_6 alkyl group, an optionally substituted 
C2_6 alkenyl group, an optionally substituted C2_6 alkynyl 
group, an optionally substituted C l_6 alkoxy group, an option 
ally substituted C3_8 cycloalkyl group, an optionally substi 
tuted C3_8 cycloalkenyl group, an optionally substituted 4- to 
14-membered non-aromatic heterocyclic group, an option 
ally substituted C6_l4 aryl group, an optionally substituted 5 
to 14-membered heteroaryl group, an optionally substituted 
amino group and a group represented by the formula 
iWiRIS (Wherein W designates CO or S02; and R15 des 
ignates an optionally substituted C 16 alkyl group, an option 
ally substituted amino group, an optionally substituted C6_l4 
aryl group or an optionally substituted 5- to 14-membered 
heteroaryl group); 
21) the compound according to 20), a salt thereof or a hydrate 
of them, Wherein at least one of Rd, Re and Rf is not a hydrogen 
atom; 
22) the compound according to 20), a salt thereof or a hydrate 
of them, Wherein either one of Rd, Re and Rf is a halogen atom 
or an optionally substituted C1_6 alkoxy group; 
23) the compound according to anyone of 20) to 22), a salt 
thereof or a hydrate of them, Wherein at least one of Rb and R” 
is not a hydrogen atom, and L is a single bond, an optionally 
substituted C2_6 alkenylene group or an optionally substituted 
C2_6 alkynylene group, provided that, When L is a single bond, 
the case Where X is a single bond, and Y is an optionally 
substituted Cl_6 alkyl group, an optionally substituted C3_8 
cycloalkyl group, an optionally substituted C3_8 cycloalkenyl 
group, an optionally substituted 4- to 14-membered non 
aromatic heterocyclic group, an optionally substituted C6_l4 
aryl group or an optionally substituted 5- to 14-membered 
heteroaryl group is excluded; 
24) the compound according to any one of 1) to 22), a salt 
thereof or a hydrate of them, Wherein at least either h or j is 1 ; 
25) the compound according to any one of 1) to 22), a salt 
thereof or a hydrate of them, Wherein h and j are 0, and k is 1; 
26) the compound according to any one of 1) to 19), a salt 
thereof or a hydrate of them, Wherein h, j and k are 0; 
27) the compound according to any one of 24) and 25), a salt 
thereof or a hydrate of them, Wherein Rb and/ or RC are(is) a 
hydrogen atom; 
28) the compound according to 27), a salt thereof or a hydrate 
of them, Wherein Rb and RC are a hydrogen atom; 
29) the compound according to any one of 1) to 28), a salt 
thereof or a hydrate of them, WhereinAr is a C6_ 14 aryl group 
or a 5- to 14-membered heteroaryl group, and Ar is a group 
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Which may be substituted With 1 to 3 group(s) selected from 
the following substituent group (a): 
<Substituent group a> the group consisting of (1) each 
optionally substituted (a) Cl_6 alkyl groups, (b) Cl_6 alkoxy 
groups, (c) C1_7 acyl groups, (d) amide group, (e) amino 
group, (f) C3_8 cycloalkyl groups, (2) halogen atom, (3) 
hydroxyl group, (4) nitro group, (5) cyano group, and (6) 
carboxyl group; 
30) the compound according to 29), a salt thereof or a hydrate 
of them, WhereinAr is a phenyl group, naphthyl group or a 5 
to l0-membered heteroaryl group, andAr is a group option 
ally substituted With 1 to 3 group(s) selected from Substituent 
group a described in 29); 
31) the compound according to 29), a salt thereof or a hydrate 
of them, Wherein Ar is a phenyl group, 2-naphthyl group, 
pyridyl group, 2-thienyl group, 2-furyl group, 2-benZofuryl 
group, 2-quinolyl group or 2-benZothienyl group, andAr is a 
group optionally substituted With 1 to 3 group(s) selected 
from Substituent group a described in 29); 
32) the compound according to 29), a salt thereof or a hydrate 
of them, WhereinAr is a phenyl group, pyridyl group, 2-thie 
nyl group or 2-furyl group, and Ar is a group optionally 
substituted With 1 to 3 group(s) selected from Substituent 
group a described in 29); 
33) the compound according to 29), a salt thereof or a hydrate 
of them, Wherein Ar is a 2-naphthyl group, 2-benZofuryl 
group, 2-quinolyl group or 2-benZothienyl group, andAr is a 
group optionally substituted With 1 to 3 group(s) selected 
from Substituent group a described in 29); 
34) the compound according to anyone of 29) to 33), a salt 
thereof or a hydrate of them, Wherein Substituent group a is 
the group consisting of (l) C1_6 alkyl groups each optionally 
substituted With 1 to 3 group(s) selected from the group 
consisting of a halogen atom, hydroxyl group and cyano 
group, (2) C l_6 alkoxy groups optionally substituted With 1 to 
3 group(s) selected from the group consisting of a halogen 
atom, hydroxyl group and cyano group, (3) halogen atom, (4) 
hydroxyl group, (5) cyano group, and (6) C1_7 acyl groups; 
35) the compound according to any one of 29) to 33), a salt 
thereof or a hydrate of them, Wherein Substituent group a is a 
halogen atom; 
36) the compound according to any one of l) to 35), a salt 
thereof or a hydrate of them, Wherein L is a single bond or 
methylene group; 
37) the compound according to 36), a salt thereof or a hydrate 
of them, Wherein L is a single bond; 
38) the compound according to any one of l) to 37), a salt 
thereof or a hydrate of them, Wherein X is a group represented 
by iCOiNR8-Z3 iNRSiCO-Z- or iNRsisOz-Z 
(Wherein R8 and Z have the same meanings as de?ned for R8 
and Z in 1)); 
39) the compound according to 38), a salt thereof or a hydrate 
of them, Wherein R“ is a hydrogen atom; 
40) the compound according to 38), a salt thereof or a hydrate 
of them, Wherein X is a group represented by 4COiNHi 
(CH2)ti (Wherein t designates 0 or 1); 
41) the compound according to 38), a salt thereof or a hydrate 
of them, Wherein X is a group represented by iNHiCOi 
(CH2)ti (Wherein t designates 0 or 1); 
42) the compound according to any one of l) to 37), a salt 
thereof or a hydrate of them, Wherein X is a single bond; 
43) the compound according to any one of l) to 42), a salt 
thereof or a hydrate of them, WhereinY is a Cl_6 alkyl group, 
a C6_l4 aryl group, a C1_6 alkoxy group, a C3_8 cycloalkyl 
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group, a 4- to l4-membered non-aromatic heterocyclic group 
or a 5- to l4-membered heteroaryl group, andY is a group 
optionally substituted With 1 to 3 group(s) selected from the 
folloWing Substituent group a2: 
<Substituent group a2> the group consisting of (1) each 
optionally substituted (a) C1_6 alkyl groups, (b) C2_6 alkenyl 
groups, (c) C2_6 alkynyl groups, (d) Cl_6 alkoxy groups, (e) 
C2_7 acyl groups, (f) amide group, (g) amino group, (h) C3_8 
cycloalkyl groups, (i) C3_8 cycloalkenyl groups, (i) C6_l4 aryl 
groups, (k) 5- to l4-membered heteroaryl groups, (1) C6_l4 
aryloxy groups, and (m) 4- to l4-membered non-aromatic 
heterocyclic groups, (2) halogen atom, (3) hydroxyl group, 
(4) nitro group, (5) cyano group, and (6) carboxyl group; 
44) the compound according to 43), a salt thereof or a hydrate 
of them, WhereinY is a C3_8 cycloalkyl group, phenyl group, 
a 5- or 6-membered non-aromatic heterocyclic group, or a 5 
or 6-membered heteroaryl group, andY is a group optionally 
substituted With 1 to 3 group(s) selected from Substituent 
group a2 described in 43); 
45) the compound according to any one of l) to 42), a salt 
thereof or a hydrate of them, Wherein Y is a furyl group, 
thienyl group, pyrrolyl group, phenyl group, pyridyl group, 
C3_8 cycloalkyl group, tetrahydrofuran-yl group, tetrahy 
drothiophene-yl group, pyrrolidinyl group, tetrahydrofuran 
2-on-yl group, pyrrolidine-2-on-yl group or a group repre 
sented by the formula: 

(WhereinY2“ designates a group represented by iCONHZ or 
4CH2OH, Y2b and YZC each independently designate a 
hydrogen atom, an optionally substituted phenyl group or an 
optionally substituted C1_6 alkyl group), and Y is a group 
optionally substituted With 1 to 3 group(s) selected from 
Substituent group a2 described in 43); 
46) the compound according to 43), a salt thereof or a hydrate 
of them, WhereinY is a furyl group or thienyl group, andY is 
a group optionally substituted With 1 to 3 group(s) selected 
from Substituent group a2 described in 43); 
47) the compound according to any one of 43) to 46), a salt 
thereof or a hydrate of them, Wherein Substituent group a2 is 
the group consisting of (l) (a) C1_6 alkyl groups, (b) C1_6 
alkoxy groups, (c) Cl_7 acyl groups, (d) amide group, (e) 
amino group, (f) C3_8 cycloalkyl groups, each of Which may 
be substituted With 1 to 3 group(s) selected from the folloWing 
Substituent group b2, (2) halogen atom, (3) hydroxyl group, 
(4) nitro group, (5) cyano group, and (6) carboxyl group, and 
<Substituent group b2> is the group consisting of C1_6 alkyl 
groups, halogen atom, hydroxyl group, nitro group, cyano 
group and carboxyl group; 
48) the compound according to any one of 43) to 46), a salt 
thereof or a hydrate of them, Wherein Substituent group a2 is 
the group consisting of (l) C1_6 alkoxy groups, (2) halogen 
atoms and (3) cyano groups; 
49) the compound according to any one of 20) to 35), a salt 
thereof or a hydrate of them, Wherein L and X are a single 
bond, Y is a 5- to 6-membered heteroaryl group, andY is a 
group optionally substituted With 1 to 3 group(s) selected 
from Substituent group a2 described in 43); 
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50) a pharmaceutical composition comprising the compound 
according to any one of l) to 49), a salt thereof or a hydrate of 
them, and a pharmaceutically acceptable carrier; 
51) a c-Iun amino-terminal kinase (INKs) inhibitor compris 
ing the compound according to any one of l) to 49), a salt 
thereof or a hydrate of them; 
52) a c-Iun amino-terminal kinase 1 (INKl), c-Iun amino 
terminal kinase 2 (INK 2) and/ or c-Iun amino-terminal 
kinase 3 (INK 3) inhibitor, comprising the compound accord 
ing to any one of l) to 49), a salt thereof or a hydrate of them; 
53) an agent for treating or preventing immunological dis 
eases, in?ammatory diseases or metabolic disorders, Which 
comprises the compound according to any one of l) to 49), a 
salt thereof or a hydrate of them; 
54) an agent for treating or preventing neurodegenerative 
diseases, Which comprises the compound according to any 
one of l) to 49), a salt thereof or a hydrate of them; 
55) an agent for treating or preventing AlZheimer’s disease, 
Parkinson’s disease, Huntington’s chorea, amyotrophic lat 
eral sclerosis, multiple sclerosis or spinocerebellar degenera 
tion, Which comprises the compound according to any one of 
l) to 49), a salt thereof or a hydrate of them; 
56) use ofthe compound according to any one of l) to 49), a 
salt thereof or a hydrate of them for prevention or treatment of 
immunological diseases, in?ammatory diseases, metabolic 
disorders and/or neurodegenerative diseases; 
57) use ofthe compound according to any one of l) to 49), a 
salt thereof or a hydrate of them, for producing an agent for 
treating or preventing a disease based on INK action against 
Which inhibition of a c-Iun amino-terminal kinase (INK) is 
effective for prevention or treatment, immunological dis 
eases, in?ammatory diseases, metabolic disorders or neuro 
degenerative diseases; 
58) the use according to 57), Wherein the disease is Alzhe 
imer’s disease, Parkinson’s disease, Huntington’s chorea, 
amyotrophic lateral sclerosis, multiple sclerosis or spinocer 
ebellar degeneration; 
59) a method for treating or preventing a disease based on 
INK 3 action against Which inhibition of a c-Iun amino 
terminal kinase 3 (INK 3) is effective for prevention or treat 
ment, immunological diseases, in?ammatory diseases, meta 
bolic disorders and/ or neurodegenerative diseases, Which 
comprises administering a pharmacologically effective 
amount of the compound according to any one of l) to 49), a 
salt thereof or a hydrate of them to a patient; 
60) a method for treating or preventing a disease based on 
INK action against Which inhibition of a c-Iun amino-termi 
nal kinase (INK) is effective for prevention or treatment, 
immunological diseases, in?ammatory diseases, metabolic 
disorders or neurodegenerative diseases, Which comprises 
administering a pharmacologically effective amount of the 
compound according to any one of l) to 49), a salt thereof or 
a hydrate of them to a patient; and 
61) the method according to 60), Wherein the disease is 
AlZheimer’s disease, Parkinson’s disease, Huntington’s cho 
rea, amyotrophic lateral sclerosis, multiple sclerosis or 
spinocerebellar degeneration. 
[0020] In the folloWing, de?nition for symbols, terms and 
the like used in the present speci?cation Will be provided for 
detailed explanation of the present invention. 
[0021] The term “and/or” used herein intends to embrace 
both cases of “and” and “or”. 
[0022] The term “INK” used herein refers to enZymes that 
phosphorylates N-terminal region of c-Iun protein, and 
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examples of Which include INKl, INK2, INK3 and the like. 
There are three kinds of IN Ks: INKl, IN K2 and INK3. While 
INKl and INK2 are expressed in most of tissues, INK3 is 
expressed at high level especially in brain (Neuron, 14, 67, 
1995; Neuron, 22, 667, 1999.) 
[0023] The term “neurodegenerative diseases” used herein 
comprehends all diseases that are generally categoriZed in 
neurodegenerative diseases in the medical ?eld, and concrete 
examples of Which include, but not limited to, chronic neu 
rodegenerative diseases such as subarachnoid hemorrhage, 
cerebrovascular disorder acute stage, head injury, spinal cord 
injury, neuropathy due to loW oxygen and loW blood sugar, 
AlZheimer’s disease, Parkinson’s disease, Huntington’s cho 
rea, amyotrophic lateral sclerosis, epilepsy, hepatic encepha 
lopathy, peripheral neuropathy, Parkinson syndrome, exan 
thematous paralysis, pain, neuralgia, schizophrenia, 
depression, anxiety, drug dependence, nausea, emesis, urina 
tion disorder, visual disorder due to glaucoma, hearing disor 
der due to antibiotics, alimentary intoxication, multiple scle 
rosis or spinocerebellar degeneration, and acute 
neurodegenerative diseases. 
[0024] The term “immunological diseases” or “in?amma 
tory diseases” used herein comprehends all diseases that are 
generally categoriZed in immunological diseases in the medi 
cal ?eld, and concrete examples of Which include, but not 
limited to, sepsis, chronic articular rheumatism, osteoarthri 
tis, gout, psoriasis, psoriatic arthropathy, bronchitis, chronic 
obstructive pulmonary disease, cyst nature ?broid lung, insu 
lin dependent type I diabetes mellitus, autoimmune thyroidi 
tis, Crohn’s disease, colitis ulcerosa, atopic dermatitis, 
asthma, allergic rhinitis, hepatitis, systemic lupus erythema 
todes, acute and chronic allograft rejection after organ trans 
plantation, graft-versus-host disease, ecZema, hives, myas 
thenia gravis, acquired immunode?ciency syndromes 
idiopathic thrombocytopenic purpura, glomerulonephritis 
and the like. 
[0025] The term “metabolic disorders” used herein refers to 
diseases caused by metabolic disorder of sugar and lipid, and 
examples of Which include diabetes mellitus, diabetic com 
plication, hypercholesterolemia, hyperlipemia, obesity, syn 
drome X and the like. 

[0026] In the present description, a particular structural 
formula may represent certain isomers, and the present inven 
tion comprehends all isomers and mixture of isomers such as 
geometrical isomers, optical isomers based on an asymmetric 
carbon, stereoisomers and tautomers occurring due to the 
particular structure of the compound, but they are not conve 
niently limited by the description of the above formula, and 
may be either one isomer or mixture thereof. Therefore, opti 
cal isomers and racemic bodies may exist because of an 
asymmetric carbon in a molecule, hoWever the present inven 
tion includes both cases Without particularly limited. There is 
also the case that crystal polymorphs occur, and such crystal 
polymorphs may exist singly or in mixture Without any limi 
tation. The compound (I) or compound (III) or its salt accord 
ing to the present invention may be anhydride or hydrate, both 
of Which are involved in the scope of claims of the present 
speci?cation. Metabolites occurring by biodegradation of the 
compound (I) according to the present invention, and pro 
drugs of the compound (I) according to the present invention 
and its salt are also involved in the scope of claims of the 
present speci?cation. 
[0027] The “halogen atom” used herein include, for 
example, a ?uorine atom, chlorine atom, bromine atom iodine 
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atom and the like atoms, ?uorine atom and chlorine atom are 
preferred, and ?uorine atom is more preferred. 
[0028] The term “Cl_6 alkyl group” used herein refers to 
linear or branched alkyl groups having 1 to 6 carbon atom(s), 
and concrete examples of Which include a methyl group, ethyl 
group, n-propyl group, iso-propyl group, n-butyl group, iso 
butyl group, sec-butyl group, tert-butyl group, n-pentyl 
group, l,l-dimethylpropyl group, l,2-dimethylpropyl group, 
2,2-dimethylpropyl group, l-ethylpropyl group, 2-ethylpro 
pyl group, n-hexyl group, l-methyl-2-ethylpropyl group, 
l-ethyl-2-methylpropyl group, l,l,2-trimethylpropyl group, 
l-propylpropyl group, l-methylbutyl group, 2-methylbutyl 
group, l,l-dimethylbutyl group, l,2-dimethylbutyl group, 
2,2-dimethylbutyl group, 1,3-dimethylbutyl group, 2,3-dim 
ethylbutyl group, 2-ethylbutyl group, 2-methylpentyl group, 
3 -methylp entyl group and the like, methyl group, ethyl group, 
n-propyl group, iso-propyl group, n-butyl group, iso-butyl 
group, sec-butyl group, tert-butyl group, n-pentyl group and 
the like are more preferred. 

[0029] The term “C2_6 alkenyl group” used herein refers to 
linear or branched alkenyl groups having 2 to 6 carbons, and 
concrete examples of Which include a vinyl group, allyl 
group, l-propenyl group, 2-propenyl group, isopropenyl 
group, 2-methyl-l-propenyl group, 3-methyl-l-propenyl 
group, 2-methyl-2-propenyl group, 3-methyl-2-propenyl 
group, l-butenyl group, 2-butenyl group, 3-butenyl group, 
l-pentenyl group, l-hexenyl group, 1,3-hexadienyl group, 
l,6-hexadienyl group and the like. 
[0030] The term “C2_6 alkynyl group” used herein refers to 
linear or branched alkynyl groups having 2 to 6 carbons, and 
concrete examples of Which include an ethynyl group, l-pro 
pynyl group, 2-propynyl group, l-butynyl group, 2-butynyl 
group, 3 -butynyl group, 3-methyl-l -propynyl group, 1 -ethy 
nyl-2 propynyl group, 2-methyl-3-propynyl group, l-penty 
nyl group, l-hexynyl group, 1,3-hexane-diynyl group, 1,6 
hexane-diynyl group, and the like. 
[0031] The term “Cl_6 alkylene group” used herein refers to 
bivalent groups derived by removing one hydrogen atom at 
any position from the above de?ned “C l_6 alkyl group”, and 
concrete examples of Which include a methylene group, eth 
ylene group, methylethylene group, propylene group, ethyl 
ethylene group, l,l-dimethylethylene group, l,2-dimethyl 
ethylene group, trimethylene group, l-methyltrimethylene 
group, l-ethyltrimethylene group, 2-methyltrimethylene 
group, l,l-dimethyltrimethylene group, tetramethylene 
group, pentamethylene group, hexamethylene group and the 
like, With methylene group and l,2-ethylene group being 
preferred. 
[0032] The term “C2_6 alkenylene group” used herein refers 
to bivalent groups derived by removing one hydrogen atom 
from the above de?ned “C2_6 alkenyl group”, and concrete 
examples of Which include a vinylene group, propenylene 
group, butenylene group, pentenylene group, hexenylene 
group and the like, With vinylene group, propenylene group, 
butenylene group and pentenylene group being preferred and 
vinylene group, propenylene group and butenylene group 
more preferred, and l,2-vinylene group and 1,3-propenylene 
group further preferred. 
[0033] The term “C2_6 alkynylene group” used herein refers 
to bivalent groups derived by removing one hydrogen atom 
from the above de?ned “C2_6 alkynyl group”, and concrete 
examples of Which include an ethynylene group, propynylene 
group, butynylene group, pentynylene group, hexynylene 
group and the like, ethynylene group, propynylene group, 
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butynylene group and pentynylene group are preferred, ethy 
nylene group, propynylene group and butynylene group are 
more preferred, ethynylene group and propynylene group are 
still preferred, and ethynylene group is most preferred. 
[0034] The term “C3_8 cycloalkyl group” used herein refers 
to cyclic aliphatic hydrocarbon groups of from 3 to 8 carbons, 
and concrete examples of Which include a cyclopropyl group, 
cyclobutyl group, cyclopentyl group, cyclohexyl group, 
cycloheptyl group, cyclooctyl group and the like, and cyclo 
propyl group and cyclobutyl group are preferred. 
[0035] The term “C3_8 cycloalkenyl group” used herein 
refers to C3_8 cycloalkenyl groups having 3 to 8 carbon atoms, 
and examples of Which include cyclopentene-3-yl, cyclohex 
ene-l -yl, cyclohexene-3 -yl and the like. 
[0036] The term “Cl_6 alkoxy group” used herein refers to 
oxy groups to Which the above-de?ned “C 16 alkyl group” is 
bound, and examples of Which include methoxy group, 
ethoxy group, N-propoxy group, iso-propoxy group, sec-pro 
poxy group, N-butoxy group, iso-butoxy group, sec-butoxy 
group, tert-butoxy group, N-pentyloxy group, iso-pentyloxy 
group, sec-pentyloxy group, N-hexoxy group, iso-hexoxy 
group, l,l-dimethylpropyloxy group, l,2-dimethylpropoxy 
group, 2,2-dimethylpropyloxy group, 2-ethylpropoxy group, 
l-methyl-2-ethylpropoxy group, l-ethyl-2-methylpropoxy 
group, l,l,2-trimethylpropoxy group, l,l,2-trimethylpro 
poxy group, l,l-dimethylbutoxy group, l,2-dimethylbutoxy 
group, 2,2-dimethylbutoxy group, 2,3-dimethylbutoxy 
group, 1,3-dimethylbutoxy group, 2-ethylbutoxy group, 1,3 
dimethylbutoxy group, 2-methylpentoxy group, 3-methyl 
pentoxy group, hexyloxy group and the like, methoxy group, 
ethoxy group, n-propoxy group and iso-propoxy group, sec 
propoxy group are preferred, and methoxy group and ethoxy 
group are more preferred. 

[0037] The term “C2_6 alkenyloxy group” used herein 
refers to oxy groups to Which the above-de?ned “C2_6 alkenyl 
group” is bound. 
[0038] The term “C2_6 alkenylthio group” used herein 
refers to thio groups to Which the above-de?ned “C2_6 alkenyl 
group” is bound. 
[0039] The term “C l_6 alkoxycarbonyl group” used herein 
refers to carbonyl groups to Which the above-de?ned “Cl_6 
alkoxy group” is bound, and concrete examples of Which 
include a methoxycarbonyl group, ethoxycarbonyl group, 
n-propoxycarbonyl group, iso-propoxycarbonyl group, n-bu 
toxycarbonyl group, iso-butoxycarbonyl group, sec-butoxy 
carbonyl group, tert-butoxycarbonyl group and the like. 
[0040] The term “C2_7 acyl group” used herein refers to 
carbonyl groups to Which the above-de?ned “Cl_6 alkyl 
group” is bound, and examples of Which include an acetyl 
group, propionyl group, butylyl group, isobutylyl group, 
valeryl group, isovaleryl group, pivaloyl group and the like. 
[0041] Concrete examples of “C l_6 alkylcarbamoyl group” 
used herein include a methylcarbamoyl group, ethylcarbam 
oyl group, N-propylcarbamoyl group, iso-propylcarbamoyl 
group, N-butylcarbamoyl group, iso-butylcarbamoyl group, 
sec-butylcarbamoyl group, tert-butylcarbamoyl group, 
N-pentylcarbamoyl group, l,l-dimethylpropylcarbamoyl 
group, l,2-dimethylpropylcarbamoyl group, 2,2-dimethyl 
propylcarbamoyl group, l-ethylpropylcarbamoyl group, 
2-ethylpropylcarbamoyl group, N-hexylcarbamoyl group, 
l-methyl-2-ethylpropylcarbamoyl group, l-ethyl-2-methyl 
propylcarbamoyl group, 1 , l ,2-trimethylpropylcarbamoyl 
group, l-propylpropylcarbamoyl group, l-methylbutylcar 
bamoyl group, 2-methylbutylcarbamoyl group, l,l-dimeth 
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ylbutylcarbamoyl group, 1 ,2-dimethylbutylcarbamoyl 
group, 2,2-dimethylbutylcarbamoyl group, 1,3-dimethylbu 
tylcarbamoyl group, 2,3-dimethylbutylcarbamoyl group, 
Z-ethylbutylcarbamoyl group, Z-methylpentylcarbamoyl 
group, 3-methylpentylcarbamoyl group and the like. 

[0042] The term “C1_6 alkylcarbonyloxy group” used 
herein refers to oxy groups to Which the above-de?ned “C2_7 
acyl group” is bound, and concrete examples of Which 
include a methylcarbonyloxy group, ethylcarbonyloxy 
group, N-propylcarbonyloxy group, iso-propylcarbonyloxy 
group, N-butylcarbonyloxy group, iso-butylcarbonyloxy 
group, sec-butylcarbonyloxy group, tert-butylcarbonyloxy 
group, N-pentylcarbonyloxy group, l,l-dimethylpropylcar 
bonyloxy group, l,2-dimethylpropylcarbonyloxy group, 2,2 
dimethylpropylcarbonyloxy group, l-ethylpropylcarbony 
loxy group, Z-ethylpropylcarbonyloxy group, 
N-hexylcarbonyloxy group, l-methyl-2-ethylpropylcarbo 
nyloxy group, l-ethyl-2-methylpropylcarbonyloxy group, 
l,l,2-trimethylpropylcarbonyloxy group, l-propylpropyl 
carbonyloxy group, l-methylbutylcarbonyloxy group, 2-me 
thylbutylcarbonyloxy group, l,l-dimethylbutylcarbonyloxy 
group, l,2-dimethylbutylcarbonyloxy group, 2,2-dimethyl 
butylcarbonyloxy group, l,3-dimethylbutylcarbonyloxy 
group, 2,3-dimethylbutylcarbonyloxy group, Z-ethylbutyl 
carbonyloxy group, 2-methylpentylcarbonyloxy group, 
3-methylpentylcarbonyloxy group and the like. 
[0043] The term “Cl_6 alkylsulfonyl group” used herein 
refers to sulfonyl groups to Which the above-de?ned “Cl_6 
alkyl group” is bound, and concrete examples of Which 
include a methylsulfonyl group, ethylsulfonyl group, N-pro 
pylsulfonyl group, iso-propylsulfonyl group, N-butylsulfo 
nyl group, iso-butylsulfonyl group, sec-butylsulfonyl group, 
tert-butylsulfonyl group, N-pentylsulfonyl group, l,l-dim 
ethylpropylsulfonyl group, l,2-dimethylpropylsulfonyl 
group, 2,2-dimethylpropylsulfonyl group, l-ethylpropylsul 
fonyl group, 2-ethylpropylsulfonyl group, N-hexylsulfonyl 
group, l-methyl-2-ethylpropylsulfonyl group, l-ethyl-2-me 
thylpropylsulfonyl group, 1, l ,2-trimethylpropylsulfonyl 
group, l-propylpropylsulfonyl group, l-methylbutylsulfonyl 
group, Z-methylbutylsulfonyl group, l,l-dimethylbutylsul 
fonyl group, 1,2-dimethylbutylsulfonyl group, 2,2-dimethyl 
butylsulfonyl group, l,3-dimethylbutylsulfonyl group, 2,3 
dimethylbutylsulfonyl group, Z-ethylbutylsulfonyl group, 
Z-methylpentylsulfonyl group, 3-methylpentylsulfonyl 
group and the like. 

[0044] The term “Cl_6 alkylsul?nyl group” used herein 
refers to sul?nyl groups to Which the above-de?ned “Cl_6 
alkyl group” is bound, and concrete examples of Which 
include a methylsul?nyl group, ethylsul?nyl group, N-pro 
pylsul?nyl group, iso-propylsul?nyl group, N-butylsul?nyl 
group, iso-butylsul?nyl group, sec-butylsul?nyl group, tert 
butylsul?nyl group, N-pentylsul?nyl group, l,l-dimethyl 
propylsul?nyl group, 1,2-dimethylpropylsul?nyl group, 2,2 
dimethylpropylsul?nyl group, l-ethylpropylsul?nyl group, 
2-ethylpropylsul?nyl group, N-hexylsul?nyl group, l-me 
thyl-2-ethylpropylsul?nyl group, l-ethyl-2-methylpropyl 
sul?nyl group, l,l,Z-trimethylpropylsul?nyl group, l-propy 
lpropylsul?nyl group, l-methylbutylsul?nyl group, 
Z-methylbutylsul?nyl group, l,l-dimethylbutylsul?nyl 
group, 1,2-dimethylbutylsul?nyl group, 2,2-dimethylbutyl 
sul?nyl group, 1,3-dimethylbutylsul?nyl group, 2,3-dimeth 
ylbutylsul?nyl group, Z-ethylbutylsul?nyl group, 2-methyl 
pentylsul?nyl group, 3-methylpentylsul?nyl group and the 
like. 
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[0045] The term “C1_6 alkylthio group” used herein refers 
to thio groups to Which the above-de?ned “C 16 alkyl group” 
is bound, and examples of Which include a methylthio group, 
ethylthio group, N-propylthio group, iso-propylthio group, 
N-butylthio group, iso-butylthio group, sec-butylthio group, 
tert-butylthio group, N-pentylthio group, l,l-dimethylpropy 
lthio group, 1,2-dimethylpropylthio group, 2,2-dimethylpro 
pylthio group, l-ethylpropylthio group, 2-ethylpropylthio 
group, N-hexylthio group, l-methyl-2-ethylpropylthio 
group, l-ethyl-2-methylpropylthio group, l,l,2-trimethyl 
propylthio group, l-propylpropylthio group, l-methylbu 
tylthio group, Z-methylbutylthio group, l,l-dimethylbu 
tylthio group, 1 ,Z-dimethylbutylthio group, 2,2 
dimethylbutylthio group, 1,3-dimethylbutylthio group, 2,3 
dimethylbutylthio group, Z-ethylbutylthio group, 
Z-methylpentylthio group, 3-methylpentylthio group and the 
like. 

[0046] The term “C6_l4 aryl group” used herein refers to 
aryl groups of from 6 to 14 carbon atoms, Which include a 
monocyclic group and condensed rings such as bicyclic group 
and tricyclic group. Concrete examples of such group include 
a phenyl group, indanyl group, l-naphthyl group, 2-naphthyl 
group, aZulenyl group, heptalenyl group, biphenyl group, 
indacenyl group, acenaphthyl group, ?uorenyl group, phe 
nalenyl group, phenanthrenyl group, anthracenyl group, 
cyclopentacyclooctenyl group, benZocyclooctenyl group and 
the like. In the “C6_l4 aryl group”, phenyl group, l-naphthyl 
group or 2-naphthyl group is preferred, and phenyl group, 
indanyl group or 2-naphthyl group is more preferred. 
[0047] The term “C6_ 14 aryloxy group” used herein refers to 
oxy groups to Which the above-de?ned “C6_l4 aryl group” is 
bound. 

[0048] The term “5- to l4-membered heteroaryl group” 
used herein refers to monocyclic, bicyclic or tricyclic, 5- to 
l4-membered heteroaryl groups containing one or more het 
ero atom selected from the group consisting of a nitrogen 
atom, sulfur atom and oxygen atom. Concrete examples of 
such group include 1) nitrogen-containing heteroaryl groups 
such as pyrrolyl group, pyridyl group, pyridaZinyl group, 
pyrimidinyl group, pyraZinyl group, triaZolyl group, tetra 
Zolyl group, benZotriaZolyl group, pyraZolyl group, imida 
Zolyl group, benZimidaZolyl group, indolyl group, isoindolyl 
group, indoliZinyl group, purinyl group, indaZolyl group, 
quinolyl group, isoquinolyl group, quinoliZinyl group, 
phthalaZyl group, naphthyridinyl group, quinoxalyl group, 
quinaZolinyl group, cinnolinyl group, pteridinyl group, imi 
daZotriaZinyl group, pyraZino pyridaZinyl group, acridinyl 
group, phenanthridinyl group, carbaZolyl group, carbaZolinyl 
group, pyrimidinyl group, phenanthrolinyl group, phenacy 
nyl group, imidaZopyridinyl group, imidaZopyrimidinyl 
group, pyraZolopyridinyl group, pyraZolopyridinyl group and 
the like; 2) sulfur-containing heteroaryl groups such as thie 
nyl group, benZothienyl group and the like; 3) oxygen-con 
taining heteroaryl groups such as furyl group, pyranyl group, 
benZofuryl group, isobenZofuryl group and the like; 4) het 
eroaryl groups containing tWo or more different hetero atoms 
such as thiaZolyl group, isothiaZolyl group, benZothiaZolyl 
group, benZthiadiaZolyl group, phenothiaZinyl group, isox 
aZolyl group, furaZanyl group, phenoxaZinyl group, oxaZolyl 
group, isoxaZoyl group, benZoxaZolyl group, oxadiaZolyl 
group, pyraZolooxaZolyl group, imidaZothiaZolyl group, 
thienofuranyl group, furopyrrolyl group, pyridoxadinyl 
group and the like. 
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[0049] The term “4- to l4-membered non-aromatic hetero 
cyclic group” used herein refers to non-aromatic heterocyclic 
groups having the following features: 
1) the number of atoms constituting the ring of the cyclic 
group is from 4 to 14; 
2) at least one hetero atom is contained in the atoms consti 
tuting the ring of the cyclic group; 
3) the ring may contain 1 to 3 carbonyl group(s); 
4) monocyclic, bicyclic or tricyclic. Concrete examples of 
such group include pyrrolidyl group, pyrrolyl group, pip 
eridyl group, pyperaZyl group, imidaZolyl group, pyraZolidyl 
group, imidaZolidyl group, morphoryl group, tetrahydrofuryl 
group, tetrahydropyranyl group, aZiridinyl group, oxylanyl 
group, oxathiolanyl group and the like. Such non-aromatic 
heterocyclic groups also include groups derived from pyri 
dine ring and nonaromatic condensed rings (for example, 
groups derived from phthalimide ring, succinimide ring or the 
like), and pyrrolidyl group, pyrrolyl group, piperidyl group, 
pyperaZyl group, imidaZolyl group, pyraZolidyl group, imi 
daZolidyl group, morphoryl group, tetrahydrofuryl group, tet 
rahydropyranyl group, aZiridinyl group, oxylanyl group, 
oxathiolanyl group and the like are preferred. 
[0050] The term “5- to l0-membered heteroaryl group” 
used herein refers to monocyclic or bicyclic heteroaryl groups 
in Which the ring of the cyclic group is made up of 5 to 10 
atoms and at least one hetero atom(s) is (are) contained in the 
atoms constituting the ring of the cyclic group. Examples of 
such group include 1) nitrogen-containing heteroaryl groups 
such as pyrrolyl group, pyridyl group, pyridaZinyl group, 
pyrimidinyl group, pyraZinyl group, triaZolyl group, tetra 
Zolyl group, benZotriaZolyl group, pyraZolyl group, imida 
Zolyl group, benZimidaZolyl group, indolyl group, isoindolyl 
group, indoliZinyl group, purinyl group, indaZolyl group, 
quinolyl group, isoquinolyl group, quinoliZyl group, phthala 
Zyl group, naphthyridinyl group, quinoxalyl group, 
quinaZolinyl group, cinnolinyl group, pteridinyl group, imi 
daZotriaZinyl group, pyraZino pyridaZinyl group, imidaZopy 
ridinyl group, imidaZopyrimidinyl group, pyraZolopyridinyl 
group, pyraZolopyridinyl group and the like; 2) sulfur-con 
taining heteroaryl groups such as thienyl group, benZothienyl 
group and the like; 3) oxygen-containing heteroaryl groups 
such as furyl group, pyranyl group, benZofuryl group, isoben 
Zofuryl group and the like; 4) heteroaryl groups containing 
tWo or more different hetero atoms such as thiaZolyl group, 
isothiaZolyl group, benZothiaZolyl group, benZthiadiaZolyl 
group, isoxaZolyl group, furaZanyl group, oxaZolyl group, 
isoxaZoyl group, benZoxaZolyl group, oxadiaZolyl group, 
pyraZolooxaZolyl group, imidaZothiaZolyl group, thienofura 
nyl group, furopyrrolyl group, pyridoxadinyl group and the 
like. 
[0051] Among these, pyrrolyl group, furyl group, thienyl 
group, pyridyl group, benZothienyl group, benZofuryl group, 
indolyl group, benZlyl group and indaZolyl group are pre 
ferred, and furyl group, thienyl group, benZothienyl group 
and benZofuryl group are more preferred. 
[0052] The term “5- to 6-membered heteroaryl” used 
herein refers to monocyclic heteroaryl group in Which the ring 
of the cyclic group is made up of 5 to 6 atoms and at least one 
hetero atom(s) is (are) contained in the atoms constituting the 
ring of the cyclic group. Examples of such group include 
pyrrolyl group, imidaZolyl group, pyraZolyl group, 1,2,3 
triaZolyl group, pyridyl group, pyridaZyl group and pyrimidi 
nyl group, pyraZinyl group, triaZinyl group, furyl group, thie 
nyl group, thiaZolyl group, oxaZolyl group, isooxaZolyl group 
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and the like, and “heteroaryl” used herein contains an option 
ally substituted pyridonyl group on a nitrogen atom. Among 
these, pyrrolyl group, pyridyl group, piridonyl group, 
pyridaZinyl group, pyrimidinyl group, pyraZinyl group, tri 
aZinyl group, furyl group or thienyl group is preferred. 
[0053] The term “5-membered heteroaryl” used herein 
refers to 5-membered heteroaryl groups containing at least 
one heteroatom selected from the group consisting of a nitro 
gen atom, sulfur atom and oxygen atom. Examples of such 
group include pyrrolyl group, imidaZolyl group, pyraZolyl 
group, 1,2,3-triazolyl group, furyl group, thienyl group, 
oxaZolyl group, isooxaZolyl group and the like, furyl group or 
thienyl group being preferred, and thienyl group more pre 
ferred. 
[0054] The term “5- to 6-membered non-aromatic hetero 
cycle” used herein refers to 5- or 6-membered heterocyclic 
groups containing at least one heteroatom selected from the 
group consisting of a nitrogen atom, sulphur atom and oxygen 
atom. Concrete examples of such group include piperidyl 
group, piperaZyl group, morpholyl group, thiomorpholyl 
group, tetrahydro-2-pyron-yl group, tetrahydropyran-yl 
group, tetrahydrothiopyran-yl group, pyperidine-2-on-yl 
group, tetrahydrofuran-yl group, tetrahydrothiophene-yl 
group, pyrrolidinyl group, tetrahydrofuran-2-on-yl group or 
pyrrolidine-2-on-yl group. In the above “5- or 6-membered 
non-aromatic heterocycle”, piperidyl group, piperaZyl group, 
morpholyl group, thiomorpholyl group, tetrahydro-2-pyron 
yl group, tetrahydropyran-yl group, tetrahydrothiopyran-yl 
group and pyperidine-2-on-yl group are preferred. 
[0055] The term “amino group” used herein comprehends 
primary amines represented by the formula iNH2, as Well as 
secondary amines in Which a hydrogen atom is substituted 
With other substituent (for example, C1_6 alkyl group and the 
like) and tertiary amines in Which tWo hydrogen atoms are 
substituted. In the cases of tertiary amines, tWo substituents 
may be bound With each other, to form a 4- to 8-membered 
ring (for example, piperidine ring, piperaZine ring, morpho 
line ring or the like). 
[0056] The term “amide group” used herein comprehends 
groups represented by 4COiNH2, as Well as secondary or 
tertiary amides in Which hydrogen atom is substituted With 
C1_6 alkyl group or the like as described in the de?nition for 
“amino group”. The term “amide group” also involves amide 
groups forming a ring such as lactam. 
[0057] The term “furyl group” used herein refers to 2-furyl 
group or 3-furyl group, With 2-furyl group being preferred. 
[0058] The term “thienyl group” used herein refers to 
2-thienyl group or 3-thienyl group, With 2-thienyl group 
being preferred. 
[0059] The term “pyrrolyl group” used herein refers to 
l-pyrrolyl group, 2-pyrrolyl group or 3-pyrrolyl group, With 
2-pyrrolyl group being preferred. 
[0060] The term “tetrahydrofuran-yl group” used herein 
refers to tetrahydrofuran-2-yl group or tetrahydrofuran-3 -yl 
group, With tetrahydrofuran-2-yl group being preferred. 
[0061] The term “tetrahydrothiophene-yl group” used 
herein refers to tetrahydrothiophene-2-yl group or tetrahy 
drothiophene-3-yl group, With tetrahydrothiophene-2-yl 
group being preferred. 
[0062] The term “pyrrolidinyl group” used herein refers to 
l-pyrrolidinyl group, 2-pyrrolidinyl group or 3-pyrrolidinyl 
group, With 2-pyrrolidinyl group being preferred. 
[0063] The term “tetrahydrofuran-2-on-yl group” used 
herein refers to tetrahydrofuran-2-on-3-yl group, tetrahydro 
furan-2-on-4-yl group or tetrahydrofuran-2-on-5-yl group, 
With tetrahydrofuran-2-on-5-yl group being preferred. 
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[0064] The term “pyrrolidine-2-on-yl group” used herein 
refers to pyrrolidine-2-on-l-yl group, pyrrolidine-2-on-3-yl 
group, pyrrolidine-2-on-4-yl group or pyrrolidine-2-on-5-yl 
group, and pyrrolidine-2-on-5-yl group is preferred. 
[0065] The term “quinolyl group” used herein refers to 
monovalent groups derived by removing any one of hydrogen 
atoms from a quinoline ring, and concrete examples of Which 
include 2-quinolyl group, 3-quinolyl group, 4-quinolyl 
group, 5-quinolyl group, 6-quinolyl group, 7-quinolyl group 
and 8-quinolyl group, and 2-quinolyl group is preferred. 
[0066] In the groups represented by the formula: 

YZa 

(Wherein Y2“, Y2b and Y26 have the same meaning as de?ned 
above), preferred examples include the groups represented by 
the formula: 

HZN H0 or HO 

2 ‘a 
H H H3C H Ph 

[0067] The term “optionally substituted” used herein is 
synonymous With the expression “a site at Which substitution 
is possible may have one or plural substituent(s) in arbitrary 
combination”. 
[0068] Typical examples of substituent involved in 
“optionally substituted” include: 
(1) halogen atoms; 
(for example, ?uorine atom, chlorine atom, bromine atom, 
iodine atom and the like); 
(2) hydroxyl groups; 
(3) cyano groups; 
(4) nitro groups; 
(5) carboxyl groups; 
(6) amino groups; 
(7) C1_6 alkyl groups 
(for example, methyl group, ethyl group, N-propyl group, 
iso-propyl group, N-butyl group, tert-butyl group, N-pentyl 
group, l,l-dimethylpropyl group, l,2-dimethylpropyl group, 
2,2-dimethylpropyl group, l-ethylpropyl group, 2-ethylpro 
pyl group, N-hexyl group and the like); 
(8) C2_6 alkenyl groups 
(for example, vinyl group, allyl group, l-propenyl group, 
2-propenyl group, isopropenyl group, 2-methyl-l-propenyl 
group, 3-methyl-l -propenyl group and the like); 
(9) C2_6 alkynyl groups 
(for example, ethynyl group, l-propynyl group, 2-propynyl 
group, l-butynyl group, 2-butynyl group, 3-butynyl group, 
3-methyl-l-propynyl group, l-ethynyl-2-propynyl group, 
2-methyl-3 -propynyl group and the like); 
(10) C3_8 cycloalkyl groups 
(for example, cyclopropyl group, cyclobutyl group, cyclo 
pentyl group, cyclohexyl group, cycloheptyl group, cyclooc 
tyl group and the like); 
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(l l) C3_8 cycloalkenyl groups 
(for example, cyclopropene-l-yl, cyclopropene-3-yl, 
cyclobutene-l-yl, cyclobutene-3-yl, 1,3-cyclobutadiene-l 
yl, cyclopentene-l -yl, cyclopentene-3 -yl, cyclopentene-4-yl, 
l,3-cyclopentadiene-l-yl, l,3-cyclopentadiene-2-yl, 1,3-cy 
clopentadiene-5-yl, cyclohexene-l-yl, cyclohexene-3-yl, 
cyclohexene-4-yl, 1,3-cyclohexadiene-l-yl, 1,3-cyclohexa 
diene-2-yl, 1,3-cyclohexadiene-5-yl, l,4-cyclohexadiene-3 
yl, l,4-cyclohexadiene-l -yl and the like); 
(12) C1_6 alkoxy groups 
(for example, methoxy group, ethoxy group, N-propoxy 
group, iso-propoxy group, sec-propoxy group, N-butoxy 
group, iso-butoxy group, sec-butoxy group, tert-butoxy 
group, N-pentyloxy group, iso-pentyloxy group, sec-penty 
loxy group, N-hexoxy group, iso-hexoxy group, l,l-dimeth 
ylpropyloxy group, l,2-dimethylpropoxy group, 2,2-dimeth 
ylpropyloxy group and the like); 
(13) Cl_6 alkenyloxy groups 
(for example, vinyloxy group, allyloxy group, l-propenyloxy 
group, 2-propenyloxy group, isopropenyloxy group, 2-me 
thyl-l-propenyloxy group, 3-methyl-l-propenyloxy group, 
2-methyl-2-propenyloxy group, 3-methyl-2-propenyloxy 
group, l-butenyloxy group, 2-butenyloxy group, 3-buteny 
loxy group, l-pentenyloxy group, l-hexenyloxy group, 1,3 
hexadienyloxy group, 1,6-hexadienyloxy group and the like); 
(14) C1_6 alkylthio groups 
(for example, methylthio group, ethylthio group, N-propy 
lthio group, iso-propylthio group, N-butylthio group, iso 
butylthio group, sec-butylthio group, tert-butylthio group, 
N-pentylthio group, l,l-dimethylpropylthio group, l,2-dim 
ethylpropylthio group, 2,2-dimethylpropylthio group, l-eth 
ylpropylthio group, 2-ethylpropylthio group, N-hexylthio 
group, l-methyl-2-ethylpropylthio group, and the like); 
(15) C1_6 alkenylthio groups 
(for example, vinylthio group, allylthio group, l-prope 
nylthio group, 2-propenylthio group, isopropenylthio group, 
2-methyl-l -propenylthio group, 3 -methyl- 1 -propenylthio 
group, 2-methyl-2-propenylthiogroup, 3-methyl-2-prope 
nylthiogroup, l-butenylthiogroup, 2-butenylthiogroup, 
3-butenylthiogroup, l-pentenylthio group, l-hexenylthio 
group, 1,3-hexane dienylthio group, 1,6-hexane dienylthio 
group, and the like); 
(16) C1_l4 aryloxy groups 
(for example, phenyloxy group and the like); 
(17) C2_7 acyl groups 
(for example, acetyl group, propionyl group, butyroyl group 
and the like); 
(18) C6-l4 aryl groups 
(for example, phenyl group, l-naphthyl group, 2-naphthyl 
group, and the like); 
(19) 4- to l4-membered heterocyclic groups 
(for example, 1) pyrrolidyl group, pyrrolilyl group, piperidyl 
group, pyperaZyl group, imidaZolyl group, pyraZolidyl group, 
imidaZolidyl group, morphoryl group, tetrahydrofuryl group, 
tetrahydropyranyl group, aZiridinyl group, oxylanyl group 
and oxathiolanyl group; 
2) groups derived from pyrrolidone ring; 
3) groups derived from condensed rings such as phthalimide 
ring and succinimide group, and the like); 
(20) 5- to l4-membered heteroaryl groups 
(for example, pyrrolyl group, pyridyl group, pyridaZinyl 
group, pyrimidyl group, pyraZinyl group, imidaZolyl group, 
benZimidaZolyl group, indolyl group, indaZolyl group, 
quinolyl group, isoquinolyl group, thienyl group, benZothie 
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nyl group, furyl group, pyranyl group, benZofuryl group, 
thiaZolyl group, benZothiaZolyl group and the like); 
(21) amide group, 
(22) sulfonyl groups having Cl_6 aliphatic hydrocarbon 
groups as substituent; 
(23) sulfonamide groups, 
(24) C1_6 alkylcarbamoyl groups, 
(25) C1_6 alkoxycarbonyl groups, 
(26) Cl_6 alkylcarbonyloxy groups, 
(27) C1_6 alkylsulfonyl groups, 
(28) Cl_6 alkylsul?nyl groups, 
(29) forrnyl group, 
(30) the formula: 

0 

fall,” 
RlOa 

(Wherein R10“ and R11“ each independently designate a 
hydrogen atom or C1_6 alkyl group) 
(31) the formula: 

RlOa 

Rlla 

0 

(wherein R10“ and R11“ each independently designate a 
hydrogen atom or C1_6 alkyl group) 
(32) the formula: 

(Wherein R10“ and R11“ each independently designate a 
hydrogen atom or C1_6 alkyl group) and the like groups, and 
the term “optionally substituted” used herein means that the 
compound may have 1 to 4 substituent(s) selected from the 
above substituent groups. 
[0069] In the above (6) to (23) listing available substituents 
for “optionally substituted”, amino group, C l_6 alkyl groups, 
C2_6 alkenyl groups, C2_6 alkynyl groups, C3_8 cycloalkyl 
groups, C3_8 cycloalkenyl groups, C1_6 alkoxy groups, C1_6 
alkenyloxy groups, C1_6 alkylthio groups, C1_6 alkenylthio 
groups, C1_l4 allyloxy groups, C2_7 acyl groups, C6_l4 aryl 
groups, 4- to l4-membered non-aromatic hydrocarbon cyclic 
groups or 5- to l4-membered heteroaryl groups, amide 
groups, sulfonyl groups having Cl_6 aliphatic hydrocarbon 
groups as substituent or sulfonamide groups may be further 
optionally substituted With 1 to 4 group(s) selected from the 
group consisting of: 
(a) halogen atoms, 
(b) hydroxyl group, 
(c) cyano group, 
(d) nitro group, 
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(e) carboxyl group, 
(f) amino group, 
(g) C1-6 alkyl groups, 
(h) C2_6 alkenyl groups, 
(i) C2_6 alkynyl groups, 
(j) C3_8 cycloalkyl groups, 
(k) C3_8 cycloalkenyl groups, 
(1) C1_6 alkoxy groups, 
(m) C1_6 alkenyloxy groups, 
(n) Cl_6 alkylthio groups, 
(0) C1_6 alkenylthio groups, 
(P) C1-14 anyloxy groups, 
(q) C2-7 acyl groups, 
(I) C6-l4 aryl groups, 
(s) 4- to l4-membered non-aromatic hydrocarbon cyclic 
groups, 
(t) 5- to l4-membered heteroaryl groups, 
(u) amide group, 
(v) sulfonyl groups having C l_6aliphatic hydrocarbon groups 
as substituent, and 
(W) sulfonamide groups 
as described in (l) to (23). 
[0070] Preferred examples of substituents for “optionally 
substituted” include: 
(a-l) halogen atoms, 
(a-2) hydroxyl group, 
(a-3) nitrile group, 
(a-4) C1_6 alkyl groups, C2_6 alkenyl groups, C2_6 alkynyl 
groups, C3_8 cycloalkyl groups and C1_6 alkoxy groups each 
optionally substitutedWith l to 3 halogen atom(s) or hydroxyl 
group, 
(a-5) C6_l0 aryl groups. 
(a-6) 5- to l4-membered heteroaryl groups, 
(a-7) 5- to l4-membered heterocyclic groups, 
(a-8) carboxyl group, 
(a-9) tri?uoromethyl group, 
(a-lO) C1_6 alkylcarbamoyl groups, 
(a-l l) C1_6 alkoxycarbonyl groups, 
(a-l2) C2_7 acyl groups, 
(a-l3) C1_6 alkylcarbonyloxy groups, 
(a-l4) C l_6 alkylsulfonyl groups, 

(a-l6) Cl_6 alkylthio groups, 
(a-l7) nitro group, 
(a-l8) forrnyl group, 
(a-l9) the formula: 

0 

\BiNiRlla 
ILlOa 

(Wherein R10“ and R11“ each independently designate a 
hydrogen atom or C1_6 alkyl group), 
(a-20) the formula: 

RlOa 

Rlla 

0 

(wherein R10“ and R11“ each independently designate a 
hydrogen atom or C1_6 alkyl group), 
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(a-2l) the formula: 

(wherein R10“ and R11“ each independently designate a 
hydrogen atom or C1_6 alkyl group) and the like substituents. 
[0071] More preferred examples of substituents for 
“optionally substituted” include: 
(a-l) halogen atom, 
(a-2) hydroxyl group, 
(a-3) nitrile group, 
(a-4) Cl_6 alkyl groups, C3_8 cycloalkyl groups and Cl_6 
alkoxy groups each optionally substituted With 1 to 3 halogen 
atom(s) or hydroxyl group, 
(a-l7) nitro group, 
and the groups represented by 
(a- l 9) the formula: 

0 

fiNiRl la 
ILlOa 

(Wherein R10“ and R11“ each independently designate a 
hydrogen atom or C l_6 alkyl group), and 
(a-20) the formula: 

RlOa 

Rlla 

0 

(wherein R10“ and R11“ each independently designate a 
hydrogen atom or C l_6 alkyl group). 
[0072] More preferred examples of substituents for 
“optionally substituted” include halogen atoms, nitrile group, 
C1_6 alkyl groups, C3_8 cycloalkyl groups, C1_6 alkoxy groups 
and tri?uoromethyl groups. 
[0073] More preferred examples of substituents for 
“optionally substituted” include a ?uorine atom, cyclopropyl 
group, tri?uoromethyl group, methoxy group or the like. 
[0074] When the number of substituent is 2 or more in 
“optionally substituted” used herein, the substituents may be 
bound With each other to form a ring. For example, When 
referring to “optionally substituted phenyl group”, piperonyl 
group and the like are included. 
[0075] In the compounds represented by the formula (I) in 
accordance With the present invention, Cy is 5- to 6-mem 
bered heteroaryl, preferably 5-membered heteroaryl, more 
preferably a thiophene ring, and most preferably such that 
structure of a moiety consisting of the Cy and the pyraZole 
ring adjoining the Cy forms lH-thieno[2,3-C]pyraZole. 
[0076] In the compounds represented by the formula (I) 
according to the present invention, n is 0, l, 2, 3 or 4, and 
preferably 1 or 2. 
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[0077] In the compounds represented by the formula (II), 
Q1 to Q4 each independently designate iNVli, iCV2:, 
iN:, iN(O): or 4COi, and at least one of Q1 to Q4 is 
iNVli or iN:, iN(O):, namely containing a nitrogen 
atom on the ring, and it is preferred that only one of Q1 to Q4 
is iNVli or iN:, iN(QO):, and iN: is more 
preferable in the substituents of iNVli or iN:, 
iN(QO):. Furthermore, it is preferred that either one of 
Q1, Q3 or Q4 is iNVli or iN:, iN(QO):, especially 
iN:. 

[0078] In the compounds represented by the formula (III) 
according to the present invention, Rd, Re or Rf each indepen 
dently designate a hydrogen atom, halogen atom, hydroxyl 
group, cyano group, nitro group, carboxyl group, optionally 
substituted C1_6 alkyl group, optionally substituted C1_6 
alkoxy group, optionally substituted iC2_7 acyl group, 
4COiNR2aRzb , iNRZbCOiRM or iNRZGRZb (Wherein 
R2“ c2_7 acyl group, iCOiNRzaRzb, iNRZbCOiRM or 
iNR2GR2b (Wherein R2“ and R21’ each independently desig 
nate a hydrogen atom or an optionally substituted C1_6 alkyl 
group), and it is preferable that at least one of Rd, Re and Rf is 
not a hydrogen atom, and only one of R“, Re and Rf is not a 
hydrogen atom. That is at least one or more of R“, Re and Rf 
is (are) preferably a substituent other than hydrogen atom, 
and it is more preferred that either tWo of R“, Re and Rf are 
hydrogen atoms While the other one is a sub stituent other than 
hydrogen atom. When expresses as “other than hydrogen 
atom”, a halogen atom, hydroxyl group or optionally substi 
tuted alkoxy group is a preferred substituent, and a ?uorine 
atom or methoxy group is a more preferred substituent. 

[0079] In the compounds represented by the formulae (I) to 
(III) according to the present invention, R1 is a group repre 
sented by the formula i(CO)hi(NRa)j-i(CRb:CRc)ki 
Ar (Wherein R“, Rb and R” each independently designate a 
hydrogen atom, halogen atom, hydroxyl group, optionally 
substituted Cl_6 alkyl group, optionally substituted C2_6 alk 
enyl group, optionally substituted C1_6 alkoxy group, option 
ally substituted C2_6 alkenyloxy group, optionally substituted 
C1_6 alkylthio group, optionally substituted C2_6 alkenylthio 
group, optionally substituted C3_8 cycloalkenyl group, 
optionally substituted 4- to l4-membered non-aromatic het 
erocyclic group, optionally substituted C6_l4 aryl group or 
optionally substituted 5- to l4-membered heteroaryl group, 
Ar designates an optionally substituted C6_l4 aryl group or 
optionally substituted 5- to l4-membered heteroaryl group, h, 
j and k each independently designate 0 or 1), and it is pre 
ferred that h and j are 0, and it is more preferred that h and j are 
0 and k is l. 

[0080] In the compounds represented by the formulae (I) to 
(III) according to the present invention, R“, Rb and RC each 
independently designate a hydrogen atom, halogen atom, 
hydroxyl group, optionally substituted C1_6 alkyl group, 
optionally substituted C2_6 alkenyl group, optionally substi 
tuted C1_6 alkoxy group, optionally substituted C2_6 alkeny 
loxy group, optionally substituted C1_6 alkylthio group, 
optionally substituted C2_6 alkenylthio group, optionally sub 
stituted C3_8 cycloalkenyl group, optionally substituted 4- to 
l4-membered non-aromatic heterocyclic group, optionally 
substituted C6_l4 aryl group or optionally substituted 5- to 
l4-membered heteroaryl group, preferably a hydrogen atom, 
halogen atom, hydroxyl group, optionally substituted C1_6 
alkyl group, optionally substituted C2_6 alkenyl group or 
optionally substituted C1_6 alkoxy group, and more prefer 
ably a hydrogen atom or halogen atom. 
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[0081] In the compound represented by the formulae (I) to 
(III) according to the present invention, Ar is an optionally 
substituted C6_l4 aryl group or optionally substituted 5- to 
l4-membered heteroaryl group, preferably an optionally sub 
stituted benZene ring, optionally substituted naphthalene 
ring, optionally substituted thiophene ring or optionally sub 
stituted pyridine group. 
[0082] In the compounds represented by formulae (I) to 
(III) according to the present invention, L is a single bond, 
optionally substituted C1_6 alkylene group, optionally substi 
tuted C2_6 alkenylene group or optionally substituted C2_6 
alkynylene group, preferably a single bond or optionally sub 
stituted C1_6 alkylene group, and more preferably a single 
bond, methylene group or ethylene group. 
[0083] In the compounds represented by the formulae (I) to 
(III) according to the present invention, X designates a single 
bond or a group represented by iNR7i, 40*, 4COi, 
iSi, iSOi, iSOZi, 4COiNR8-Z-, iC(O)Oi, 
iNR84CO-Z-, iNR84C(O)Oi, iNRSiS, iNRSi 
SOi, iNRSiSOZ-Z, iNR94COiNRlOi, iNRgi 
CSiNRlOi, iS(O)mNRll-Z-, iC(:NRl2)iNRl3i, 
iOC(O)i, 4OC(O)iNRl4i or 4CH2iNR8i 
COR7i (Wherein R7, R8, R9, R10, R1 1, R12, R13 and R14 each 
independently designate a hydrogen atom, halogen atom, 
hydroxyl group, optionally substituted C1_6 alkyl group, 
optionally substituted C2_6 alkenyl group, optionally substi 
tuted C2_6 alkynyl group, optionally substituted C1_6 alkoxy 
group, optionally substituted C2_6 alkenyloxy group, option 
ally substituted C1_6 alkylthio group, optionally substituted 
C2_6 alkenylthio group, optionally substituted C3_8 cycloalkyl 
group, optionally substituted C3_8 cycloalkenyl group, 
optionally substituted 4- to l4-membered non-aromatic het 
erocyclic group, optionally substituted C6_l4 aryl group or 
optionally substituted 5- to l4-membered heteroaryl group, Z 
designates a single bond or optionally substituted C1_6 alky 
lene group, In designates 0, l or 2), and preferably a single 
bond, 4COiNR8-Z-, or iNR84CO-Z-. 
[0084] In the compounds represented by the formulae (I) to 
(III) according to the present invention, Y is selected from the 
group consisting of a hydrogen atom, halogen atom, nitro 
group, hydroxyl group, cyano group, carboxyl group or 
optionally substituted C1_6 alkyl group, optionally substituted 
C2_6 alkenyl group, optionally substituted C2_6 alkynyl group, 
optionally substituted C1_6 alkoxy group, optionally substi 
tuted C3_8 cycloalkyl group, optionally substituted C3_8 
cycloalkenyl group, optionally substituted 4- to l4-mem 
bered non-aromatic heterocyclic group, optionally substi 
tuted C6_l4 aryl group, optionally substituted 5- to l4-mem 
bered heteroaryl group, optionally substituted amino group 
and group represented by the formula iWiRIS Wherein W 
designates CO or S02; Rl5 designates an optionally substi 
tuted C1_6 alkyl group, optionally substituted amino group, 
optionally substituted C6_l4 aryl group or optionally substi 
tuted 5- to l4-membered heteroaryl group), preferably an 
optionally substituted 5- to l4-membered heteroaryl group, 
and more preferably 5- to 6-membered heteroaryl group. 
Furthermore, WhenY is iWiRIS, W is CO, While when R15 
is optionally substituted C1_6 alkyl group, preferred is an 
optionally substituted amino group. 
[0085] In the compounds represented by the formulae (I) to 
(III) according to the present invention, R7, R8, R9, R10, R11, 
R12, R13 and R14 each independently designate a hydrogen 
atom, halogen atom, hydroxyl group, optionally substituted 
C1_6 alkyl group, optionally substituted C2_6 alkenyl group, 
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optionally substituted C2_6 alkynyl group, optionally substi 
tuted Cl_6 alkoxy group, optionally substituted C2_6 alkeny 
loXy group, optionally substituted C1_6 alkylthio group, 
optionally substituted C2_6 alkenylthio group, optionally sub 
stituted C3_8 cycloalkyl group, optionally substituted C3_8 
cycloalkenyl group, optionally substituted 4- to l4-mem 
bered non-aromatic heterocyclic group, optionally substi 
tuted C6_l4 aryl group or optionally substituted 5- to l4-mem 
bered heteroaryl group, and preferably hydrogen atom or 
optionally substituted C 16 alkyl group. 

[0086] NoW, general methods for synthesiZing the com 
pounds represented by the formulae (I) to (III) according to 
the present invention Will be described. It goes Without saying 
that in the folloWing general synthesis methods, exempli?ca 
tion based on the above formula (I) also applies to the formu 
lae (II) and (III) unless otherWise noticed. In particular, as for 
the method of introducing the substituent R1 as described 
later, it obviously applies to the formulae (II) and (III). 

(I) 
% 

N I v)n 

[0087] A typical production method of condensed pyraZole 
compound represented by the formula (I) according to the 
present invention Will be described beloW. It is to be noted that 
“Cy” used in the reaction schemes of Production methods 1 to 
80 has the same meaning as de?ned above. R1, Q1, Q2, Q3 , Q4 
and V each have the same meaning as de?ned above. “V” 
indicated as a reagent in schemes of the Production methods 
provided beloW may exists alone or associated With an appro 
priate leaving group. The symbol “n” designates 0, l, 2, 3 or 
4. T1 means a hydrogen atom, bromine atom or iodine atom. 
T2 means a halogen atom, preferably ?uorine atom. T3 means 
a chlorine atom, bromine atom or iodine atom, preferably 
bromine atom or iodine atom. Pro and Pro1 each designate a 
protective group. J, J1 and I2 each independently designate, 
but not limited to, an alkyl group or may together form a ring. 
V1 and V2 each have the same meaning as de?ned for V. 

Production Method 1 

[0088] 

T2 - - - 1) Alkyllithium or 
Lithium amide 

| W)“ e 11) R —CHO 

T1 
1 

T2 
Oxidation | W)“ —> 

HO 

R1 
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-continued 
T2 g 

(V) HZNNHZ, H2O / I (V) 
n 4) N n 

o \ 

R1 R1 
3 (I) 

[0089] Compound (I) can be produced by converting aro 
matic ring compound 1 into a metal aryl With the use of alkyl 
lithium, lithium amide or the like, reacting the metal aryl With 
aryl aldehyde to render it alcohol 2, oxidizing alcohol 2 into 
ketone 3, and then subjecting ketone 3 to cycliZation of inda 
Zole ring With the use of hydraZine. As the alkyl lithium to be 
used for converting aromatic ring compound 1 into a metal 
aryl, for example, N-butyllithium, sec-butyllithium, tert-bu 
tyllithium, phenyl lithium and the like are used. Additives 
such as diaZabicyclo[2.2.0]octane, N,N,N',N'-tetramethyl 
ethylenediamine, hexamethylphosphoramide and the like 
may also be added as is necessary. Further, as the lithium 
amide, for example, lithium diisopropylamide, lithium 2,2,6, 
6-tetramethylpiperidide and the like are used. As the solvent, 
any solvents can be used in so far as they are not concerned 
With the reaction, and preferred examples of such solvent 
include, but are not limited to, ether-based solvents such as 
diethyl ether, tetrahydrofuran or dioxane, dimethoxyethane, 
and the like, as Well as benZene, toluene and the like. The 
reaction temperature is from —78° C. to room temperature. As 
the oxidiZing reagent for oxidiZing the alcohol of compound 
2, for example, manganese dioxide, sulfur trioxide-pyridine 
complex, N-methylmorpholine-N-oxide, various kinds of 
chromic acid oxidiZing reagents and the like can be used, and 
also SWern oxidation, M of fat oxidation and the like may be 
applied. As the solvent, any solvent can be used insofar as 
they are not concerned With the reaction, and examples of 
such solvent include hydrocarbon halides such as dichlo 
romethane, chloroform and the like, as Well as other ethyl 
acetate, acetonitrile, dimethyl sulfoxide, N,N-dimethylfor 
mamide and the like. The reaction temperature is usually 
from —78° C. to re?ux temperature of the solvent. The reac 
tion of cycliZing compound 3 With the use of hydraZine mono 
hydrate may be carried out either in the absence of solvent or 
in the presence of solvent. Any solvents can be used insofar as 
they are not concerned With the reaction, and examples of 
such solvent include, but are not limited to, ether solvents 
such as diethyl ether, tetrahydrofuran, dioxane or dimethoxy 
ethane, alcohol solvents such as methanol, ethanol or pro 
panol, as Well as pyridine, dimethyl sulfoxide, benZene, tolu 
ene and so on. The use amount of hydrazine monohydrate is 
from 2 to 20 equivalents With respect to the material. The 
reaction temperature is usually from 0° C. to re?ux tempera 
ture of the solvent. 

Production Method 2 

[0090] 

2 
T i) Alkyllithiurn or 

I (V) Lithium amide 
4> 

“ ii) Rl—CHO 
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-continued 
T2 Rl-Met-Hal or T2 

Rl-Met | W)“ —> W)“ 
HO 

OHC 

4 R1 

2 

[0091] Compound 2 can also be produced in accordance 
With Production method 2. Aromatic ring compound 1 is 
made into a metal aryl in accordance With Production method 
1, Which is then reacted With formylation agent, to thereby 
produce compound 4. Examples of formylation agent include 
N,N-dimethylformamide, N-formylpiperidine, methylphe 
nylformamide and so on. As the reaction solvent, any solvents 
can be used insofar as they are not concerned With the reac 

tion, and examples of Which include, but are not limited to, 
ether solvents such as diethyl ether, tetrahydrofuran, dioxane, 
dimethoxyethane and the like, as Well as benZene, toluene and 
the like. The reaction temperature is from —78° C. to room 
temperature. Compound 2 can be produced by making a 
metal aryl or metal halogenoaryl to react on compound 4. The 
metal aryl or metal halogenoaryl can be readily prepared, for 
example, by converting halogenoaryl into aryl lithium or 
metal halogenoaryl by using alkyl lithium, magnesium, Zinc 
and the like. As the alkyl lithium, for example, N-butyl 
lithium, sec-butyllithium, tert-butyllithium, phenyl lithium 
and the like can be used, and N,N,N',N'-tetramethylethylene 
diamine, hexamethylphosphoramide and the like additives 
may be used as necessary. As the reaction solvent, any sol 
vents can be used insofar as they are not concerned With the 

reaction, and examples of such solvent include, but are not 
limited to, ether solvents such as diethyl ether, tetrahydrofu 
ran, dioxane, dimethoxyethane and the like, as Well as ben 
Zene, toluene and the like. The reaction temperature is from 
—78° C. to room temperature. 

Production Method 3 

[0092] 
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-continued 
Suzuki-coupling 
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T3 
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[0093] Compound (I) can be produced by cyclizing com 
pound 4 in accordance With Production method 1 using 
hydrazine to render indazole compound 5, halogenating 
3-position of compound 5 to render it compound 6, protecting 
1-position of pyrazole of compound 6 to render it composi 
tion 7, and then introducing a substituent into 3-position by 
coupling reaction, followed by deprotection at l-position. 
The R1 Which may be introduced by coupling reaction has the 
same meaning as de?ned above, and the case Where hIj :0 is 
preferred. Compound 8 Wherein an aromatic ring is directly 
bonded to 3-position of pyrazole can be produced by Suzuki 
coupling With aryl boronic acid or by Stille reaction With aryl 
trialkyl tin or the like. Furthermore, in particular, compound 
8 having styrene (h:j:0,k:1) at 3-position can also be pro 
duced by coupling based on Heck reaction in Which styrene is 
reacted on compound 7, besides the Suzuki coupling. The 
method for producing 3-styrene compound 8 is described in 
Production methods 35 to 40 beloW. As a halogenation 
reagent for 3-position, for example, N-bromosuccinimide, 
N-iodosuccinimide, N-chlorosuccinimide, bromine, iodine 
and the like are used, and radical initiators such as 2,2‘ 
azodiisobutyronitrile or benzoyl peroxide or bases such as 
sodium hydroxide may be added as necessary. The use 
amount of the halogenation reagent is from 1.05 to 1.2 equiva 
lents With respect to the material. As the solvent, any solvents 
can be used insofar as they are not concerned With the reac 
tion, and examples of such solvent include, but are not limited 
to, hydrocarbon halides such as dichloromethane, chloro 
form, carbon tetrachloride and the like, as Well as ethyl 
acetate, acetonitrile, dimethyl sulfoxide, N,N-dimethylfor 
mamide and so on. The reaction temperature is usually from 
room temperature to re?ux temperature of the solvent. 

[0094] Examples of the protective group at 1-position 
include tert-butoxycarbonyl group, p-toluenesulfonyl group, 
trityl group, methoxymethyl group and the like. Introduction 
of tert-butoxycarbonyl group and p-toluenesulfonyl group 
can be achieved by letting compound 6 and di-tert-butyldi 
carbonate or p-toluenesulfonyl chloride react With each other 
in the presence of a base. Preferred examples of the base 
include, but are not limited to, triethylamine, 4-N,N-dimethy 
laminopyridine and the like. As the solvent, any solvents can 
be used insofar as they are not concerned With the reaction, 
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and examples of such solvent include, but are not limited to, 
ether solvents such as diethyl ether, tetrahydrofuran, dioxane 
or dimethoxyethane, hydrocarbon halides such as dichlo 
romethane or chloroform, as Well as ethyl acetate, acetoni 
trile, dimethyl sulfoxide, dimethylformamide and so on. The 
reaction temperature is usually from 0° C. to re?ux tempera 
ture of the solvent. 

[0095] Introduction of trityl group and methoxymethyl 
group can be achieved by letting compound 6 and chlorot 
riphenylmethane or chloromethylmethyl ether react With 
each other in the presence of a base. Preferred examples of the 
base include, but are not limited to, sodium hydride, potas 
sium tert-butoxide, lithium diisopropylamide, potassium car 
bonate, sodium hydroxide and the like. As the solvent, any 
solvents canbe used insofar as they are not concerned With the 
reaction, and examples of such solvent include, but are not 
limited to, ether solvents such as diethyl ether, tetrahydrofu 
ran, dioxane or dimethoxyethane, as Well as ethyl acetate, 
acetonitrile, dimethyl sulfoxide, dimethylformamide and so 
on. The reaction temperature is from —20° C. to re?ux tem 
perature of the solvent. 
[0096] Aromatic ole?ns used for Heck reaction and aryl 
boronic acids used for Suzuki coupling are commercially 
available, or may readily be prepared in a conventional man 
ner if not commercially available. Aryl boronic acid can be 
prepared by converting a halogenoaryl into an aryl lithium or 
metal halogenoaryl With the use of a alkyl lithium, magne 
sium, zinc and the like, and letting the aryl lithium or metal 
halogenoaryl react With a trialkyl borate to render it a boric 
acid ester, folloWed by hydrolysis. Examples of the alkyl 
lithium include N-butyllithium, sec-butyllithium, tert-butyl 
lithium, phenyl lithium and the like, and additives such as 
N,N,N',N'-tetramethylethylenediamine or hexamethylphos 
phoramide may be added as is necessary. The hydrolysis 
folloWing the reaction betWeen aryl lithium and trialkyl 
borate to obtain ester borate may be carried out by adding 
Water, or by using an acid such as hydrochloric acid, sulfuric 
acid. As the solvent, any solvents can be used insofar as they 
are not concerned With the reaction, and preferred examples 
of such solvent include, but are not limited to, ether solvents 
such as diethyl ether, tetrahydrofuran, dioxane or dimethoxy 
ethane. The reaction temperature is from —780 C. to room 
temperature. Aromatic ole?ns can be prepared by letting an 
arylaldehyde and methylphosphonium ylide react With each 
other. For example, methyltriphenylphosphonium salt is 
treated With a base to make it methylphosphonium ylide, 
Which is then reacted With an aryl aldehyde in the same 
system, to thereby produce aromatic ole?ns. Examples of the 
base include potassium tert-butoxide, sodium methoxide, 
sodium hydride, potassium carbonate, sodium hydroxide and 
the like. Examples of the solvent include, but are not limited 
to, ether solvents such as diethyl ether, tetrahydrofuran or 
dioxane, hydrocarbon halides such as dichloromethane, chlo 
roform, as Well as toluene and the like. The reaction tempera 
ture is from —20° C. to re?ux temperature of the solvent. 
[0097] The use amount of aryl boronic acid used for Suzuki 
coupling or aromatic ole?ns used for Heck reaction is from 1 
to 3 equivalent(s) With respect to the material. Examples of 
catalyst to be used include, palladium acetate(ll), dichloro 
bistriphenylphosphine palladium(ll), tetrakis(triphenylphos 
phine) palladium (0) and the like. The use amount of catalyst 
is about 5% by mole With respect to the material. As is 
necessary, phosphine ligand, tWice in mole of catalyst of a 
phosphine ligand, for example, tri-tert-butylphosphine, 2-(di 
tert-butylphosphino) biphenyl, 2—(dicyclohexylphosphino) 
biphenyl, triphenyl phosphine and the like may be added. 
Examples of the base to be used include sodium hydrogen 
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carbonate, sodium carbonate, potassium carbonate, cesium 
carbonate, potassium ?uoride and the like. As the solvent to 
be used, any solvents can be used insofar as they do not inhibit 
the reaction, and examples of such solvent include, but are not 
limited to, dimethylformamide, N-methylpyrrolidone, tet 
rahydrofuran, dioxane, diethylene glycol dimethyl ether, 
toluene and the like. The reaction temperature is usually from 
room temperature to re?ux temperature of the solvent. 
[0098] Deprotection of a tert-butoxycarbonyl group and a 
trityl group can be readily achieved by acid. Examples of the 
acid include hydrochloric acid, sulfuric acid, tri?uoroacetic 
acid and the like. As is necessary, radical scavengers such as 
thiophenol or tri-iso-propylsilane may be added. As the sol 
vent, any solvents can be used insofar as they are not con 
cerned With the reaction, and examples of such solvent 
include, but are not limited to, hydrocarbon halides such as 
dichloromethane or chloroform, alcohol solvents such as 
methanol or ethanol, as Well as anisole and the like. The 
reaction temperature is —200 C. or re?ux temperature of the 
solvent. Deprotection of the tert-butoxycarbonyl group and 
p-toluenesulfonyl group can be readily achieved by a base. 
Examples of the base include, but are not limited to, aqueous 
sodium hydroxide, aqueous potassium hydroxide and the 
like. As the solvent, any solvents can be used insofar as they 
are not concerned With the reaction, and examples of such 
solvent include, but are not limited to, alcohol solvents such 
as methanol or ethanol, ether solvents such as diethyl ether, 
tetrahydrofuran, dioxane or dimethoxyethane. The reaction 
temperature is room temperature or re?ux temperature of the 
solvent. Deprotection of the methoxymethyl group is gener 
ally achieved by acid treatment, hoWever, When an animal 
Which is incompletely-deprotected by acid treatment 
remains, treatment With ammonia Water is carried out to 
achieve the deprotection. 

Production Method 4 

[0099] 
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[0100] Compound (I) can be produced in the folloWing 
manner: oxidation of an alcohol Which is obtained by metal 
liZing ot-position adjoining to the amino group suitably pro 
tected by treating compound 9 With a base and nucleophili 
cally adding to an aldehyde, and deprotection of the amino 

Feb. 26, 2009 

group are successively conducted to thereby obtain aminoke 
tone l0; and then aminoketone 10 is diaZotiZated and reduced 
so as to be closed into a pyraZole. 

[0101] As the protective group for amino group, any groups 
may be used insofar as they are base-resistant, and preferred 
examples of such protective group include, but are not limited 
to, a tert-butoxycarbonyl group, benZyloxycarbonyl group, 
methoxymethyl group and the like. Conversion of compound 
9 into a metal aryl is basically conducted in the manner as 
described in Production method 1, hoWever, in this case 2 or 
more equivalents of base is required. Oxidation of alcohol can 
be achieved in the manner as described in Production method 
1. Deprotection of amino group from tert-butoxycarbonyl 
group, benZyloxycarbonyl group, methoxymethyl group and 
the like can be readily achieved by acid treatment. The acid to 
be used is as same as those recited in Production method 3, 
and as for the benZyloxycarbonyl group and the like, for 
example, may be deprotected under the condition of catalytic 
reduction or the like. 

[0102] In the case Where compound 10 cannot be derived 
directly from compound 9 for such a reason that aromatic 
aldehyde is relatively dif?cult to avail, the ortho position of 
the protected amino group is formylated to obtain 11, to 
Which a metal aryl, a metal halogenoaryl or the like is nucleo 
philically added, folloWed by deprotection of amino group, to 
thereby obtain compound 10. The condition for formylation 
is as described in Production method 2. 

[0103] Conversion of compound 10 into diaZonium salt is 
achieved by letting nitrite esters such as sodium nitrite ester or 
isoamyl nitrite ester act in the presence of acid. As the reaction 
solvent, for example, alcohol solvents such as methanol, etha 
nol, Water and the like are used, as the acid, hydrochloric acid, 
sulfuric acid, acetic acid and the like canbe used. The reaction 
temperature is usually around 0° C. 
[0104] Reduction of diaZonium salt and subsequent ring 
closing of indaZole ring are achieved by letting tin chloride 
(ll), copper chloride (H) or the like reducing agent act in the 

H 

/N i NaNO ,rn N | (v). 
11) Reduction \ 

R1 

(1) 

i) NaNO2/HBF4 I 
ii) Thermolysis Hydrazme 

T2 

I (V)n 
0 

R1 

presence of acid, to thereby obtain hydraZine Which is an 
intermediate, and the use amounts of these are usually from 1 
to 10 equivalent(s) With respect the starting material. Gener 
ally, compound (I) is obtained as a result of spontaneous ring 
closing associated With dehydration Within the system. As the 
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reaction solvent, for example, alcohol solvents such as metha 
nol or ethanol, as Well as hydrochloric acid, sulfuric acid, 
acetic acid and the like can be used. The reaction temperature 
is usually from 0° C. to re?ux temperature of the solvent. 
[0105] As an alternative method, an amino group is substi 
tuted With a suitable halogen atom to make compound 3, 
Which is then made cyclic in the manner as described in 
Production method 1 using hydraZine, thereby obtaining 
compound (I). Preferred example of the halogen atom is, but 
are not limited to, a ?uorine atom. As a concrete method, 
BaltZ-Schiemann reaction can be recited, and by conducting 
this reaction, it is possible to derive ?uoro ketone 3. BaltZ 
Schiemann reaction is achieved in the folloWing manner: a 
nitrite ester such as sodium nitrite ester or isoamyl nitrite ester 
is caused to act on compound 10 in the presence of tetra?uo 
roboric acid so as to convert compound 10 into a diaZonium 
tetra?uoroborate salt, folloWed by thermal decomposition or 
photodegradation. The nitrite ester or nitrite salt used for 
diaZotiZation is usually in the amount of from 1 to 2 equiva 
lent(s) With respect to the material, and the reaction tempera 
ture is preferably and usually 0° C. or less. Besides tetra?uo 
roboric acid, hexa?uorophosphoric acid, hexa?uorosilicic 
acid, hexa?uoroantimonic acid and the like may be used. 
After separating the aZonium salt, the thermal decomposition 
may be achieved by dilution in barium sulfate, barium ?uo 
ride and the like, or may be achieved by heating in an organic 
solvent such as acetone or hexane. In the case Where separa 
tion of diaZonium salt is dif?cult, the thermal decomposition 
may be conducted While adding a copper salt such as copper 
chloride or copper poWder in the solution. 
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0107 Altemativel ,Com oundl3 ma be roducedinthe y P y P 
manner as described in Production method 5. Herein, R1 are 
as de?ned, hoWever, this also achieved in the case where R1 is 
a methyl group as is a hydrogen atom. The protective group 
recited herein preferably designates an amino group or car 
bamoyl group although such protective group may be absent. 
That is, starting from a precursor, compound 13 Wherein an 
amino group or its equivalent functional group and an active 
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methyl group or an active methylene group are adjacent With 
each other on the aromatic ring, the amino group or its equiva 
lent functional group is made into nitroso compound using a 
nitrite salt or nitrite ester, going through the reaction interme 
diate as described above, and then the intramolecular dehy 
dration condensation With the adjoining active methyl group 
or methylene group in the presence of a suitable acid or base 
in the reaction system is carried out, to thereby lead pyraZole 
ring compound 8. As the reagent used for conversion into 
nitroso, nitrite salts or nitrite esters can be exempli?ed. 
Examples of nitrite esters include, but are not limited to, 
isoamyl nitrite ester and t-butyl nitrite ester, and examples of 
nitrite salts include sodium nitrite ester, potassium nitrite 
ester and the like. In particular, When a nitrite salt is used, a 
phase transfer catalyst such as croWn ether may be used 
together. The use of the nitrite salt or nitrite ester is from 1 to 
10 equivalent(s) With respect to the material. As the amino 
group or its equivalent functional group, amino groups such 
as acetamide are preferred Without limitation, and in such a 
case, acetic anhydride is used as a solvent or present together 
in most general cases. General examples of the condensing 
reagent and base include, but are not limited to, sodium 
acetate and potassium acetate, and the use amount is usually 
from 1 to 10 equivalent(s). As the reaction solvent, any sol 
vents besides acetic anhydrous can be used insofar as they are 
not concerned With the reaction, hoWever, by conducting the 
reaction in, for example, but are not limited to, hydrocarbon 
solvents such as benZene, toluene or xylene, halogen solvents 
such as chloroform or l,2-dichloroethane, dioxane, glacial 
acetic acid, as Well as acidic solvents such as hydrochloric 
acid or sulfuric acid, it is possible to complete the condensa 
tion. The reaction temperature is from 0° C. to re?ux tem 
perature of the solvent. 
[0108] In the folloWing, concrete Production method of the 
compound represented by the general formula (II) including 
the Production method for side chain moiety, hoWever it is to 
be noted that the Production method is not limited thereto. 
[0109] From Production method 6 to Production method 
12, Q designates a nitrogen atom, and at least one atom other 
than Q among atoms existing on the aromatic ring in Which Q 
is involved designates 4CH:. In this case, Q is a generic 
designation for Q1 to Q4 in the above general formula (II) and 
means either 1, 2 or 3 from Q1 to Q4. 
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