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CLAIMS

1. A compound of Formula (1):

(1)

or a pharmaceutically acceptable salt thereof,

’

wherein R! and R? are each independently hydrogen atoms

or Ci-4 alkyl, er—€3¢ —wherein

the alkyl

independent—and—may be optionally substituted with the same

or different 1 to 5 substituents selected from the group

consisting of halogen atom, hydroxy, and Ci-s alkoxy—e®
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Ring A 1is Dbenzene, pyridine, pyrimidine, pyrazine,

thiophene, thiazole, isothiazole, oxazole, isoxazole,

quinoline, isoquinoline, 1,3-benzodioxole;

R3 and R? are each independently hydrogen atom,

halogen atom, hydroxy, Ci-s alkyl, Ci-z alkoxy, wherein the

alkyl and the alkoxy are each independent and may be

optionally substituted with the same or different 1 to 5
halogen atoms, or C3-s saturated carbocyclyl group, wherein
the saturated carbocyclyl group is each independent and may
be optionally substituted with the same or different 1 to 5
substituents selected from the group consisting of halogen
atom and Ci-4 alkyl;

R> and R® are each independently

(1) hydrogen atom,

(2) halogen atom, hydrexys

(3) Ci-se alkyl, &Eie—atkoexyy—wherein the alkyl and—%the
aHcoxy——are ach—independent——and—may be optionally
substituted with £h same oF different 1 to 5
fluorinesubstituents—selected Ffrom—the group—consrsting—of
hategen atoms, —hydroxy;—and

(4) Ci1-4 alkoxy, wherein the alkoxy may be optionally
substituted with th Safm ¥ different 1 to 5
fluorinehategen atoms, or

(5) —NR2RP;7—NRé—CAO—Re——NRI—CAO)—ORS——NRI—CAO)—NR*RP—oF

—NR4-50,—Re;
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and Rés or RPs when

independent,

and RP are each

Ra

and they are

dependent,

in

ts plurally are each

ex1ls

NRaRP

the alkyl 4s—each

wherein

each hydrogen atomy or Ci-4 alkyl,

independent—and—may be optionally substituted with £he—same

rant

££

N

A
|\ 1 s S g N i s

+~
O

1 to 5 fluorinesubstitvents seleected from—the

atoms—hydrexyr—and—Cis—alkexyr

+1 1

WL CIT

+ oot LSS XX |
cog

EEEAY

i~
Otio =1t

o

m vz
Ty

R

2 xzalss

o

14
& g =y

CTTIT

=Y

[ S 8 & i W gy v

T

S o A

1 ol + 1 7

m

.

n

+
ITT-CLT

na

T

T OTIir

TT

T Coh

WIT T CTT CTTIT

T

T T OTIT

ozl 7]

haot BV

PN N S|
[ & I S i Sy & By Wy

3 e

NP N

o
A3

n

TT

o
J

+
i i e gy W

n oo

T

A\

ITCorITrity

CTTIT

It

-

WIT

o S

+ 1

T+
WICTTIt

T

4o~
[ ¥ W' J WP Eiy U O iy W)

caal ot

noallss

N

opTTToITar Iy

i

maxz
Ty

EEEZN
o

o

O CLILT

CTTIT

A&

L

11

o

m

+~
T OTTr

Nt o

R

PR W,
[SJL W I NN ) U B W W §

C

rant

££

N

|\ I i s i S g N i

=

S EAT 4

I

TTTo

c

EAY

sz ]

~ 11

5z

sz

m

=

ooan

=
Ta o9

ney

N

o

N

n o
COoOIro o Cc Tty

o

C1-4

SEBwL

(ST Faws

oISy *T7

Ty Oy r

T Tty

T

A\

15

nes

o
o CTity

n

T

i

WIT

ni

T

A
T

dor
T OCPe

1

o

Re.

+~

PSS

=

T

T

T

TCCTT

WItTC T T

+~
O

14 al]\yl,

+1h ]

WL CIT

LR X ]

4t~
[ ¥ N\ [ WSl S Ui W i) uy

s ot

nollxs

Ty

4

it
I A=

Nt Al v
TTC ottt

A
<o

ENP SN IR PENEEN
o C—oCP

CTTIT

A

Ty &

£~ +
T OTIT CIT

Nt o
TTCT O

T

PR A
[ 5 N WS J WP iy Sy W §

[
>4

A4 £
|\ I S S 1

O

o

-
O CLITT

20

SZ3Z e

S A
T

X

S,

sz
Ty O

m

4+

£ 1o

3 ey

+
ST STty

LR RN Do AW i =]

o

r

Tr L1

Y7

Tty

oo O

9T

1 er

+
STy

3 o

wrhaon

ni
WTT

I C

n
T

daor
TIracPo

1

S~

R

B3 =N

WIT

Re

T

TT

-

=
T

sz 1

Yt

~ 11

Tr L1

m

.

oo

Kz

.
O

Blizrallxs

Sy —Setureted

TT T C OTity

Ty o og

rPTroraoTrTyy

P N S|
[ & 1 U i Sy & By Wy

n

=
[SEyaws

sz ]
v L

~ 11

Tr L1

+ 1
CIT

+~
T

Bt

~xz~ 177 PE L LN
Wt

o s

A\

CTIT

It

groupy

COorroUCTy Ty T

masz
Ty

EAY
(ST Faws

nt
I T

A
T

S~ EIRSA AN
CotiT T OCP

N
T

Orr 11
T oo

asze ]z

Corr oo CTy CTy T

an s

25




139

vt

=~

+ 1 aam

TIT

PICIE I~ 2N
W Tt

O T I e A
o A0 O LT TCT

et 1
UtJL_J.UJ.lL/LJ.J._Y

cC

|\ i s S S i o i -

O

O LI

A=

PN

A\

Nnat ab 9~
COoOTro TSt 1itS

PR R L o

+ 1

atroad £~

1

o

"t o

P P S

T

ooy

TIT SR A%] 4

T OTTr

ool o C T CcOtIrco

aEem—hydroxyr—and—LCiy—alkexy;

and

14

X is nitrogen atom or -CRe-

or Ci-s

alkyl,

Ci-6

halogen atom,

is hydrogen atom,

Re

wherein the alkyl and the alkoxy may be optionally

alkoxy,

substituted with the same or different 1 to 5 halogen atoms.
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and R?

wherein RS3

pharmaceutically acceptable salt thereof,

20

are each independently

hydrogen atom,

(1)

halogen atom,

(2)

hydroxy,

(3)
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or

optionally substituted with the same

alkyl

Ci-4

or

different 1 to 5 halogen atoms,

same Oor

substituted with the

alkoxy optionally

Ci-4

different 1 to 5 halogen atoms.
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€3. The compound according to amy—ene—ef—claims 1 or 2&e——5,
or a pharmaceutically acceptable salt thereof, wherein R®
is

(1) hydrogen atom,

(2) halogen atom, or

(3) Ci-4 alkyl optionally substituted with the same or

different 1 to 5 halogen atoms.

+4. The compound according to any one of the preceding

claims—3—3—*e—%6, or a pharmaceutically acceptable salt
thereof, wherein R! and R? are each independently hydrogen

atom, methyl, ethyl, isopropyl, eyeteprepyt—methoxymethyl,

hydroxymethyl, difluoromethyl, or trifluoromethyl——eo*

1 T ] D2 Al ESSPANPV NG i SNP-NE S S B i~ i = PN S SN
7 [y uLw § L ) 5 N L,\J\j CIT - W ICTTT CIT A & R E 1T

o)}
0]
F_‘
e
s
e
o)}
s
tJ
o
s
o)}



10

15

20

25

142

€5. The compound according to any one of the preceding

claims—+—+e—+, or a pharmaceutically acceptable salt
thereof, wherein Ring A is benzene, thiophene, pyridine,

quinoline, or 1,3-benzodioxole.

96. The compound according to any one of the preceding

claims—3—+e—=8, or a pharmaceutically acceptable salt
thereof, wherein R3 and R?* are each independently

(1) hydrogen atom,

(2) halogen atom,

(3) Ci-4 alkyl optionally substituted with the same or
different 1 to 5 halogen atoms, or

(4) Ci-4 alkoxy optionally substituted with the same or

different 1 to 5 halogen atoms.
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+47. The compound according to any one of the preceding

claims—3+—+e—3+3, or a pharmaceutically acceptable salt
thereof, wherein Re is

(1) hydrogen atom,

(2) fluorine atom, or

(3) Ci-4 alkyl optionally substituted with the same or

different 1 to 5 halogen atoms.

+58. The compound according to claim 1, or a
pharmaceutically acceptable salt thereof, wherein R! 1is
methyl;

R?2 is hydrogen atom;

a 6, 7-dihydropyrazolo[l,5-alpyrazin-4 (5H)-one moiety
has S-configuration at the 7-position;

Ring A is benzene;

R3 and R* are each independently hydrogen atom,
fluorine, chlorine, difluoromethyl, trifluoromethyl, or
difluoromethoxy;

R> and R® are each independently hydrogen atom or -NHy;

and

X is nitrogen atom or -CH-.
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1+69. The compound according to claim 1, or a
pharmaceutically acceptable salt thereof, selected from the
following compounds:
(75)-3-(imidazo[l,2-alpyridin-6-yl)-7-methyl-5-[4-
(trifluoromethyl)phenyl]—-6, 7-dihydropyrazolo[l,5-alpyrazin—
4 (5H) —one;

(7S) -3-(imidazo[1l,2-a]lpyrazin-6-yl)-7-methyl-5-[4-
(trifluoromethyl)phenyl] -6, 7-dihydropyrazolo[1l,5-alpyrazin-
4 (5H) —one;

(7S) -3-(imidazo[1l,2-a]pyridin-6-yl)-7-methyl-5-[3-chloro-4-
fluorophenyl]-6, 7-dihydropyrazolo[1l,5-alpyrazin—-4 (5H) —one;
(75)-5-[4-(difluoromethyl)phenyl]-3-(imidazo[l,2-alpyridin-—
6-yl)-7-methyl-6, 7-dihydropyrazolo[l, 5-alpyrazin-4 (5H) -one;
(75) —-5-(4-chloro-3-fluorophenyl)-3-(imidazo[l, 2-alpyridin-
6-yl)-7-methyl-6, 7-dihydropyrazolo[l, 5-alpyrazin-4 (5H) -one;
(75) —-5-(4-chlorophenyl)-3-(imidazo[l, 2-alpyridin-6-yl)-7-
methyl-6, 7-dihydropyrazolo[l,5-alpyrazin—-4 (5H) —-one;

(7S) -5-[4-(difluoromethoxy)phenyl]-3-(imidazol[1l, 2~
alpyridin-6-yl)-7-methyl-6, 7-dihydropyrazolo[l, 5-alpyrazin-
4 (5H) —one; and

(7S) -3-(3—aminoimidazo[l,2-alpyridin-6-yl)-7-methyl-5-[4-
(trifluoromethyl)phenyl] -6, 7-dihydropyrazolo[1l,5-alpyrazin-

4 (5H) —one.
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3++10. The compound according to claim 1, or a

pharmaceutically acceptable salt thereof, selected from the
following compounds:
(75)-3-(3—-fluoroimidazo[l,2-alpyridin-6-yl)-7-methyl-5-[4-
(trifluoromethyl)phenyl]-6, 7-dihydropyrazolo[l,5-alpyrazin—
4 (5H) —one;

(7S) =7-methyl-3-(3-methylimidazo[l,2-a]pyridin-6-y1l)-5-[4-
(trifluoromethyl)phenyl] -6, 7-dihydropyrazolo[1l,5-alpyrazin-
4 (5H) —one;

(7S) -3-(3-ethylimidazo[l,2-a]lpyridin-6-yl)-7-methyl-5-[4-
(trifluoromethyl)phenyl] -6, 7-dihydropyrazolo[1l,5-alpyrazin-
4 (5H) —one; and

(75) —7-methyl-3-(3-propylimidazo[l,2-alpyridin-6-yl)-5-[4-
(trifluoromethyl)phenyl]—-6, 7-dihydropyrazolo[l,5-alpyrazin—

4 (5H) —one.

3811. The compound according to claim 1, or a

pharmaceutically acceptable salt thereof, selected from the
following compounds:

(78) -3-(imidazo[l,2-alpyridin—-6-yl)-7-methyl-5-[4-
(trifluoromethyl)phenyl] -6, 7-dihydropyrazolo[1l,5-alpyrazin-
4 (5H) —one;

(7S) -3-(imidazo[1l,2-a]pyridin-6-yl)-7-methyl-5-[3-chloro-4-

fluorophenyl]-6, 7-dihydropyrazolo[l,5-alpyrazin—-4 (5H) —one;
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(75)-3-(3—-fluoroimidazo[l,2-alpyridin-6-yl)-7-methyl-5-[4-
(trifluoromethyl)phenyl]-6, 7-dihydropyrazolo[l,5-alpyrazin—
4 (5H) —one; and

(75) —7-methyl-3-(3-methylimidazo[l,2-alpyridin-6-y1l)-5-[4-
(trifluoromethyl)phenyl]-6, 7-dihydropyrazolo[l,5-alpyrazin—

4 (5H) —one.

+512. A pharmaceutical composition comprising a
compound according to any one of claims 1 to 4811, or a

pharmaceutically acceptable salt thereof.

2613. A therapeutic agent and/or preventive agent for a
disease involving Group II mGlu receptor, comprising a
compound according to any one of claims 1 to #8111, or a
pharmaceutically acceptable salt thereof, as an active
ingredient, wherein the disease involving Group II mGlu

receptor is psychiatric disease or neurodegenerative

disease.

2+14. The therapeutic agent and/or preventive agent
according to claim 2613, wherein the psychiatric disease or
neurodegenerative disease 1is major depressive disorder,
depressive disorder, bipolar and related disorders, anxiety

disorder, posttraumatic stress disorder, obsessive-

compulsive disorder, acute stress disorder, schizophrenia,
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autism spectrum disorder, Alzheimer's disease, cognitive
dysfunction, dementia, drug dependence, obesity, seizure,

tremor, pain, or sleep disorder.

2215. A therapeutic agent and/or preventive agent for a
psychiatric disease or neurodegenerative disease,
comprising a compound according to any one of claims 1 to
+811, or a pharmaceutically acceptable salt thereof, as an
active ingredient, wherein the psychiatric disease or
neurodegenerative disease 1is major depressive disorder,
depressive disorder, bipolar and related disorders, anxiety
disorder, posttraumatic stress disorder, obsessive-
compulsive disorder, acute stress disorder, schizophrenia,
autism spectrum disorder, Alzheimer's disease, cognitive
dysfunction, dementia, drug dependence, obesity, seizure,

tremor, pain, or sleep disorder.

2316. Use of a compound according to any one of claims
1 to +#811, or a pharmaceutically acceptable salt thereof,
in the manufacture of a therapeutic agent and/or preventive
agent for a disease involving Group II mGlu receptor,

wherein the disease involving Group II mGlu receptor 1is

psychiatric disease or neurodegenerative disease.
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2417. A compound according to any one of claims 1 to
+811, or a pharmaceutically acceptable salt thereof, for
use 1in the treatment and/or prevention of a disease
involving Group II mGlu receptor, wherein the disease
involving Group II mGlu receptor is psychiatric disease or

neurodegenerative disease.

2518. A medicament which comprises a medicament
comprising a compound according to any one of claims 1 to
+811, or a pharmaceutically acceptable salt thereof, and
one or more medicaments selected from therapeutic agents
for major depressive disorder, depressive disorder, bipolar
and related disorders, anxiety disorder, posttraumatic
stress disorder, obsessive-compulsive disorder, acute
stress disorder, schizophrenia, autism spectrum disorder,
Alzheimer's disease, cognitive dysfunction, dementia, drug

dependence, obesity, seizure, tremor, pain, or sleep

disorder.

2619. A medicament for treating psychiatric disease or
neurodegenerative disease, comprising a compound according
to any one of claims 1 to 811, or a pharmaceutically

acceptable salt thereof, for use in combination with one or

more antipsychotic drugs.
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2+20. A medicament for treating psychiatric disease or
neurodegenerative disease, comprising a compound according
to any one of claims 1 to 811, or a pharmaceutically
acceptable salt thereof, for use in combination with one or
more medicaments selected from therapeutic agents for major
depressive disorder, depressive disorder, Dbipolar and
related disorders, anxiety disorder, posttraumatic stress
disorder, obsessive-compulsive disorder, acute stress
disorder, schizophrenia, autism spectrum disorder,
Alzheimer's disease, cognitive dysfunction, dementia, drug

dependence, obesity, seizure, tremor, pain, or sleep

disorder.

2321. A method of preparing a compound of Formula (la):

or a pharmaceutically acceptable salt thereof,
wherein R3 and R? are each independently hydrogen atom,
halogen atom, Ci-¢ alkyl, or Ci-s alkoxy, wherein the alkyl

and the alkoxy are each independent and may be optionally
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substituted with the

same or different 1 to 5 halogen
atoms;
R> and R® are each independently hydrogen atom,
halogen atom, Ci-¢ alkyl, or —-NHz; and
5 X is nitrogen atom or -CH-
which comprises the following steps
(step Al) reacting a compound of Formula (4a):
H\/L
OH
(4a)
wherein PG 1s a protecting group such as tert-
10

butoxycarbonyl group and benzyloxycarbonyl group,

and a compound of Formula

(3) :
HN-N

\
R7OZC)Q)

(3)

wherein R’ is methyl or ethyl

under Mitsunobu condition to give

a compound of Formula
15 (6a) :

ZL
$III||
<
pa

PG~

R70,C
(6a)
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wherein PG and R’ are as defined in this claim;
(step A2) cyclizing the compound of Formula (6a) in the

presence of an acid or base to give a compound of Formula

(7a) :

/

4
o _>lllll
<
Z

(7a) |

(step A3) coupling the compound of Formula (7a) and a

5

compound of Formula (8a):

)(1

R® 16 (8a)

’

wherein R3 and R? are as defined in this claim, and X!

10 is iodine, bromine, or chlorine,

in the presence of a transition metal catalyst to give a

compound of Formula (9a):

R4 (9a)

wherein R3 and R* are as defined in this claim;
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(step A4) reacting the compound of Formula (9a) 1in the

presence of a halogenating agent to give a compound of

Formula (15a):

N-N

)(1
Ré (15a)

ol Yo

'Q3

wherein R3, RY, and X! are as defined in this claim;

and

(step A5) coupling the compound of Formula (15a) and a

compound of Formula (16):

|RA
\\<\ I
N RS
(16)

or a salt thereof,

wherein R5, R®, and X are as defined in this claim,
and R®» is boronic acid or boronic acid ester,
in the presence of a transition metal catalyst to give a

compound of Formula (la) or a pharmaceutically acceptable

salt thereof.

2922 A method of preparing a compound of Formula (la):
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(1a)

’

or a pharmaceutically acceptable salt thereof,

wherein R3 and R? are each independently hydrogen atom,
halogen atom, Ci-¢ alkyl, or Ci-s alkoxy, wherein the alkyl

5 and the alkoxy are each independent and may be optionally

substituted with the same or different 1 to 5 halogen
atoms;

R> and R® are each independently hydrogen atom,
halogen atom, Ci-¢ alkyl, or —-NHz; and

10 X is nitrogen atom or -CH-,
which comprises the following steps:

(step Bl) coupling a compound of Formula (8a):
)(1

3
R Ré
(8a)

wherein R3 and R? are as defined in this claim, and X!

15 is iodine, bromine, or chlorine,

with a compound of Formula (12a):



155

I*Zh‘\v/!\()kl

(12a)

or a salt thereof,

in the presence of a transition metal catalyst to give a

compound of Formula (13a):

H\)\
OH

'23

|Q4
. (13a) ,
or a salt thereof,
wherein R3 and R* are as defined in this claim;
(step B2) reacting the compound of Formula (13a), or a salt
thereof, and a compound of Formula (22):
H)N‘\N?
~
R70,C !
Lo (22)

or a salt thereof,

wherein X! 1is as defined 1in this c¢laim, and R’ 1is

methyl or ethyl,

under Mitsunobu condition to give a compound of Formula

15 (23a) :
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(23a)

or a salt thereof,

wherein R3, R4, R’7, and X! are as defined in this
claim;
(step B3) hydrolyzing the compound of Formula (23a), or a
salt thereof, in the presence of an acid or base to give a

compound of Formula (24a):

H
N

S'llll
<
<

3

(24a)
or a salt thereof,
wherein R3, R%, and X! are as defined in this claim;
(step B4) cyclizing the compound of Formula (24a), or a
salt thereof, in the presence of an acid or base to give a

compound of Formula (15a):
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R4 (15a)

wherein R3, R4, and X! are as defined in this claim;
and
(step BS5) coupling the compound of Formula (15a) and a

compound of Formula (16):
IQA
—
X, N_R®
K(\I

N6

(16)
or a salt thereof,

wherein R°, Rf, and X are as defined in this claim,
and R2 is boronic acid or boronic acid ester,
in the presence of a transition metal catalyst to give a
compound of Formula (la), or a pharmaceutically acceptable
salt thereof;

wherein the step B3 and step B4 may be replaced with
one single step of the following step B6:
(step B6) cyclizing the compound of Formula (23a), or a

salt thereof, in the presence of an acid or base to give a

compound of Formula (15a).



