
(19) oaKrMm

(43)BPg^B
2018^12^ 6 B (06.12.2018) WIPO I PCT

lllllllllllllllllllllllllllllllllllllllllll^

(io) apg^Ws·

WO 2018/221545 Al

(51)
A61K 31/4745 (2006.01)
A61K 31/445 (2006.01)
A61P 25/16 (2006.01)

A61P 25/28 (2006.01)
A61P 43/00(2006.01)

(21) : PCT/JP2018/02063 8

(22) : 2018^5^303(30.05.2018)

(25) BPgtH^OaBS : BB§*
(26) B^^®bB§ : BB§*

(30) :
62/513,692 2017^6^13(01.06.2017) US

(71) tBSIA: X — X T ■ T — JL· ■ T y l·' ■ 7'
-ΐ - ■ V A y > Mt £ l± (EISAI R&D 
MANAGEMENT CO., LTD.) [JP/JP]; τ 1128088 
JK K <h 5 Jll 23 T § 6 s 1

Tokyo (JP).

(72) : g W(MIYAMOTO Mai); τ 3002635
5 T § 1 Sift 3 X 

-if Ί 5Ϊ z$ iff Xpjr ft Ibaraki (JP).
<I'S XX(KOTANI Sadahani); τ 1128088 

£K<h5JI| 23 T § 6 S 1 x 
-XX Tokyo (JP).

(74) RSA:SSJH 5?®, X(HASEGAWA Yoshiki 
et al.); τ 1000005 1 Tit EH E A ® A X 
T§ 1 # 1 MY PLAZA

ffl tf X) 9 |5g fO £ B Pg & 
ItTokyo (JP).

(81) tg£BOX0&MgM ^ΤΦϊΟΐΦΒΑβ
BiXpTth): AE, AG, AL, AM, AO, AT, AU, AZ, 
BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH, 
CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, 
HN, HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, 
KN, KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY, 
MA, MD, ME, MG, MK, MN, MW, MX, MY, MZ, 
NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, 
QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL, 
SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, 
UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) fg£B(^XamXEM
BiXpTth): ARIPO (BW, GH, GM, KE, LR, LS, 
MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, 
ZW), X — =j> T (AM, AZ, BY, KG, KZ, RU, TJ, 
TM), 3 — □ '> Λ (AL, AT, BE, BG, CH, CY, CZ, 
DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, 
LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, 
SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, 
GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

- apg^s^ m^2i^(3))

w
o 

20
18

/2
21

54
5 A

l llll
llll
llll
llll
llll
llll
llll
llll
llll
llll
l̂

(54) Title: DEMENTIA THERAPEUTIC AGENT COMBINING PYRAZOLOQUINOLINE DERIVATIVE AND 
DONEPEZIL

(54) : LX'/nXZ U
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disease and dementia with Lewy bodies. The therapeutic agent 
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an-3-yl)-lH-pyrazolo[4,3-c]quinolin-4(5H)-one, which is represented by for­
mula (I), or a pharmaceutically acceptable salt thereof; and (II) donepezil, which 
is represented by formula (II), or a pharmaceutically acceptable salt thereof.
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Title of Invention
Dementia Therapeutic Agent Combining Pyrazoloquinoline Derivative and Donepezil

Technical Field
[0001] The present invention relates to a therapeutic agent for dementia combining a 

pyrazoloquinoline derivative having phosphodiesterase 9 (PDE9) inhrbitoiy action or a 

pharmaceutically acceptable salt thereof, and donepezil or a pharmaceutically acceptable salt 

thereof.
Background Art

[0002]

O

[0003] Pyrazoloquinoline derivatives represented by formula (Ί) (hereunder referred to as 

"compound (I)") have phosphodiesterase 9 (PDE9) inhibitory action, and are considered to 

have promising ameliorative effects on cognitive function in Alzheimer's disease (PTL1).

[0004] Donepezil, represented by formula (Π) (hereunder referred to as "compound (Π)") 

has acetylcholine esterase-inhibitory action, and has been reported to exhibit an effect against 

Alzheimer's disease and Lewy body dementia (see NPLs 1,2 and 3).

[0005] In addition, the acetylcholine esterase inhibitors galantamine and rivastigmine and 

the NMDA receptor antagonist memantine have been approved as therapeutic agents for 

Alzheimer's disease. Donepezil is indicated for mild to severe Alzheimer's disease, and has 

been reported to have, in addition to a cognitive function-ameliorating eilecl, also an effect 

against peripheral symptoms such as agitation, anxiety, apathy, delusion, depression, 

disinhibition, hallucination, irritability, aberrant motor behavior and apathy (BPSD: 

Behavioral and Psychological Symptoms of Dementia) (see NPLs 4 and 5). Galantamine 

and rivastigmine are indicated for mild to moderate Alzheimer’s disease (see NPLs 6 and 7). 

Memantine has been reported to have efficacy for ameliorating cognitive function, and for 
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BPSD (agitation, irritability, aggression and behavioral disorder) in moderate to severe 

Alzheimer's disease (see NPLs 8 and 9). Combined use of different acetylcholine esterase 

inhibitors is contraindicated, but any acetylcholine esterase inhibitor may be used in 

combination with memantine. According to the 2010 Dementia Disease Treatment 

Guidelines, acetylcholine esterase inhibitors are recommended for the core symptoms of 

Alzheimer's disease, with one of donepezil, galantamine or rivastigmine being selected first, 

and then switching to another acetylcholine esterase inhibitor if a problem arises in terms of 

effect or tolerance. When the effect of the acetylcholine esterase inhibitor is inadequate or a 

problem arises in terms of tolerance, combination with memantine or switching to 

memantine may be considered.
[0006] Acetylcholine esterase inhibitors, however, have been reported to have digestive 

system side-effects, and to aggravate Parkinson's symptoms (see NPL 10). In cases where 

acetylcholine esterase inhibitors cannot be used due to side-effects or tolerance, memantine 

may be selected if the patient has moderate to severe Alzheimer’s disease, but at the current 

time no effective method of treatment exists for other patients. The combined use of 

acetylcholine esterase inhibitors with memantine is possible in patients that experience 

inadequate effects, but opinions are divided since some reports have indicated an effect by 

their combined use (see NPL 11) while other reports have indicated no effect (see NPL 12).

Citation List

Patent Literature

[0007] [PTL1] US Patent No. 8563565

Non-Patent Literature
[0008] [NPL 1] Homma et al., Dement. Geriatr. Cogn. Disord., 2000, vol. 11, p.299

[NPL 2] Homma et al., Dement. Geriatr. Cogn. Disord., 2008, vol.25, p.399

|NPL 3] Mori et al., Arm. Neurol, vol.72, p.41 2012

[NPL 4] Holmes at al., Neurology, 2004, vol.63, p.214

[NPL 5] Gauthier et al., hit Psychogeriatr, 2002, vol. 14, p.389

[NPL 6] Raskind et al., Neurology, 2000, vol.54, p.226

[NPL 7] Winblad et al., Neurology, 2007, vol.69, p.S14

[NPL 8] Mecocci et al., hit J Geriatr Psychiatry, vol.24, p.532

[NPL 9] Grossberg et al., Dement Geriatr Cogn Disord, 2009, vol.27, p.i64

[NPL 10] Bourke et al., Ann. Pharmacother., 1998, vol.32, p.610

[NPL 11] Lopez et al., J Neurol Neurosurg Psychiatry, 2009, vol.80, p.600
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[NPL 12] Howard et al., New Eng J. Med., 2012, vol.366, p.893

Summary of Invention

Technical Problem
[0009] It is currently the case that no satisfactoiy method of treatment exists for 

Alzheimer's disease or Lewy body dementia, while an effective anti-dementia agent is also 

yet to be developed.

Solution to Problem
[0010] Tn order to solve this problem, the present inventors have carried out much ardent 

research using a scopolamine-induced cognitive impairment rat model, and as a result we 

have completed this invention upon finding that the combined use of compound (Γ) or a 

pharmaceutically acceptable salt thereof with compound (Π) or a pharmaceutically 

acceptable salt thereof surprisingly exhibits an effect of inhibiting scopolamine-induced 

cognitive impairment, in doses that are ineffective with each alone.

[0011] Specifically, the invention relates to the following <1> to <19.3>.

<1> A therapeutic agent for Alzheimer's disease or Lewy body dementia, for combined use 

of 
(S)-7-(2-methoxy-3,5-dimethylpyridin-4-yl)-l-(tetrahydrofirran-3-yl)-lH-pyrazolo[4,3-c]qui 

noline-4(5H)-one represented by formula (I):

O

or a pharmaceutically acceptable salt thereof, and donepezil represented by formula (Π):
O

or a pharmaceutically acceptable salt thereof.

<2> The therapeutic agent according to <1>, wherein the donepezil or pharmaceutically 

acceptable salt thereof is donepezil hydrochloride.

<3> The therapeutic agent according to <1> or <2>, wherein the 
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(S)-7-(2-methoxy-3,5-dimethylpyridin-4~yl)-l-(tetrahydrofuran-3“yl)-lH-pyrazolo[4,3-c]qui 

noline-4(5H)-one or pharmaceutically acceptable salt thereof is 

(S)-7-(2-methoxy-3,5-dimethylpyridin-4-yl)-1 -(tetrahydrofuran-3-yl)-1 H-pyrazolo[4,3 -c]qui 

nolmeX(5H)-onc maleate.

<4> The therapeutic agent according to any one of <1> to <3>, wherein the Alzheimer's 

disease is mild, moderate or severe Alzheimer's disease.

<5> A therapeutic agent for Alzheimer's disease or Lewy body dementia for simultaneous or 

separate administration of
(S)-7-(2-methoxy-3,5-dimethylpyridin-4-yl)-l-(tetrahydroluran-3-yl)“lH-pyrazolo[43-c]qui 

noline-4(5H)-one represented by formula (I):

0

or a pharmaceutically acceptable salt thereof, and donepezil represented by formula (H):
O

or a pharmaceutically acceptable salt thereof.

<6> The therapeutic agent according to <5>, wherein the donepezil or pharmaceutically 

acceptable salt thereof is donepezil hydrochloride.

<7> The therapeutic agent according to <5> or <6>, wherein the 
(S)-7~(2-methoxy-3,5-dimethylpyridin-4-yl)-l-(tetrahydrofuran-3-yl)-lH-pyrazolo[4,3-c]qui 

noline-4(5H)-one or pharmaceutically acceptable salt thereof is 
(S)-7-(2~methoxy-3,5-dimethylpyridin-4-yl)-l-(tetrahydrofuran-3-yl)-lH-pyrazolo[4,3-c]qui 

noline-4(5H)-one maleate.
<8> The therapeutic agent according to any one of <5> to <7>, wherein the Alzheimer's 

disease is mild, moderate or severe Alzheimer’s disease.

<9> A therapeutic agent for Alzheimer's disease or Lewy body dementia, comprising 
(S)-7-(2-methoxy-3,5-dimethylpyridin-4-yl)-l~(tetrahydroluran-3-yl)-lH-pyrazolo[4,3-c]qui

4
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or a pharmaceutically acceptable salt thereof.

<10> The therapeutic agent according to <9>, wherein the donepezil or pharmaceutically 

acceptable salt thereof is donepezil hydrochloride.

<11> The therapeutic agent according to <9> or <10>, wherein the 

(S)-7-(2-methoxy-3,5-dimethylpyridin-4-yl)-l-(tetrahydroluran-3-yl)-lH-pyrazolo[4,3-c]qui 

noline-4(5H)-one or pharmaceutically acceptable salt thereof is 

(S)-7-(2-methoxy-3,5-dimethylpyridin-4“yl)“l"(tetrahydrofuran-3-yl)-lH-pyrazolo[4,3“C]qui 

noline-4(5H)-one maleate.

<12> The therapeutic agent according to any one of <9> to <11 >, wherein the Alzheimer's 

disease is mild, moderate or severe Alzheimer's disease.

<13> Donepezil represented by formula (H):
O

or a pharmaceutically acceptable salt thereof, for treatment of Alzheimer's disease or Lewy 

body dementia by use in combination with 
(S)-7-(2-methoxy-3,5-dimethylpyridin-4-yl)-l-(tetrahydrofiiran-3-yl)-lH-pyrazolo[4,3-c]qui 

noline-4(5H)-one represented by formula (T):

5
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or a pharmaceutically acceptable salt thereof.

<13.1> Donepezil or a pharmaceutically acceptable salt thereof according to <13>, wherein 

the donepezil or pharmaceutically acceptable salt thereof is donepezil hydrochloride.

5 <13.2> Donepezil or a pharmaceutically acceptable salt thereof according to <13> or

<13.1>, wherein the
(S)-7-(2-methoxy-3,5-dimethylpyridin-4-yl)-l-(tetrahydrofuran-3-yl)-lH-pyrazolo[4,3-c]qui  

noline-4(5H)-one or pharmaceutically acceptable salt thereof is 
(S)-7-(2-methoxy-3,5-dimethylpyridin-4-yl)-l-(tetrahydroiuran-3-yl)-lH-pyrazolo[4,3-c]qui

10 noline-4(5H)-one maleate.
<13.3> Donepezil or a pharmaceutically acceptable salt thereof according to any one of 

<13> to <13.2>, wherein the Alzheimer’s disease is mild, moderate or severe Alzheimer's 

disease.

<14>
15 (S)-7-(2-methoxy-3,5-dimethylpyridin-4-yl)-l-(tetrahydrofuran-3-yl)-lH-pyrazolo[4,3-c]qui

noline-4(5H)-one represented by formula (I):

O

or a pharmaceutically acceptable salt thereof, for treatment of Alzheimer's disease or Lewy 

body dementia by use in combination with donepezil represented by formula (Π):

6
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or a pharmaceutically acceptable salt thereof.
<14.1> Acompound represented by formula (I) or a pharmaceutically acceptable salt thereof 

according to <14>, wherein the donepezil or pharmaceutically acceptable salt thereof is 

donepezil hydrochloride.

<14.2> A compound represented by formula (I) or a pharmaceutically acceptable salt thereof 

according to <14> or <14.1>, wherein the 
(S)-7-(2-methoxy-355-dimethylpyridin-4-yl)-l-(tetrahydrofuran-3-yI)-lH-pyrazolo[4,3-c]qui 

noline-4(5H)“one or pharmaceutically acceptable salt thereof is 
(S)-7-(2-me1hoxy-3,5-dime1hylpyridin-4-yl)-l-(tetrahydrofijran-3-yl)-lH-pyrazolo[4,3-c]qui 

noline-4(5H)-one maleate.
<14.3> A compound represented by formula (I) or a pharmaceutically acceptable salt thereof 

according to any one of <14> to <14.2>, wherein the Alzheimer's disease is mild, moderate 

or severe Alzheimer's disease.

<15> A method for treating Alzheimer's disease or Lewy body dementia for combined use of 
(S)-7-(2-methoxy-3,5-dimethylpyridin-4-yl)-l-(tetrahydrofuran-3-yl)-lH-pyrazolo[4,3-c]qui 

noline-4(5H)-one represented by formula (J):

or a pharmaceutically acceptable salt thereof, and donepezil represented by formula (Π):
O

A 

or a pharmaceutically acceptable salt thereof.

<15.1> The method according to <15>, wherein the donepezil or pharmaceutically 

acceptable salt thereof is donepezil hydrochloride.

7
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<15.2> The method according to <15> or <15.1>, wherein the 
(S)"7-(2-methoxy-3,5-dimethylpyridin-4-yl)-l-(tetrahydrofuran-3 “yl)-lH-pyrazolo[4,3-c]qui 

noline-4(5H)-one or pharmaceutically acceptable salt thereof is 
(S)-7~(2-methoxy-3,5-dimethylpyridin-4-yl)-l-(tetrahydrofiiran-3-yl)-lH-pyrazolo[4,3-c]qui 

noline-4(5H)-one maleate.

<15.3> The method according to any one of <15> to <15.2>, wherein the Alzheimer's 

disease is mild, moderate or severe Alzheimer's disease.

<16> A pharmaceutical composition comprising
(S)-7-(2-methoxy-3,5-dimethylpyridin-4-yl)-l-(tetrahydrofijran-3-yl)-lH"pyrazolo[4,3-c]qui 

noline-4(5H)-one represented by formula (I):

or a pharmaceutically acceptable salt thereof, donepezil represented by formula (H):
O

or a pharmaceutically acceptable salt thereof,

and an excipient.
<16.1> The pharmaceutical composition according to <16>, wherein the donepezil or 

pharmaceutically acceptable salt thereof is donepezil hydrochloride.

<16.2> The medical composition according to <16> or <16.1>, wherein the 
(S)-7<2-methoxy-3,5-dimethylpyridin-4-yl)-l-(tetrahydrofuran-3-yl)-lH-pyrazolo[4,3-c]qui 

noline-4(5H)-one or pharmaceutically acceptable salt thereof is 
(S)-7-(2-methoxy-3,5’dimethylpyridin-4-yl)-l-(tetrahydrofuran-3-yl)-lH-pyrazolo[4,3-c]qui  

noline-4(5H)-one maleate.

<17> A kit comprising:
a pharmaceutical composition comprising

(S)-7-(2-methoxy-3,5-dimethylpyridin-4-yl)-l-(tetrahydrofuran-3-yl)-lH-pyrazolo[4,3-c]qui 

8
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noline-4(5H)-one represented by formula (T):

or a pharmaceutically acceptable salt thereof, and an excipient, and

a pharmaceutical composition comprising donepezil represented by formula (H):
O

or a pharmaceutically acceptable salt thereof, and an excipient.

<17.1> The kit according to <17>, wherein the donepezil or pharmaceutically acceptable salt 

thereof is donepezil hydrochloride.

<17.2> The kit according to <17> or <17.1>, wherein the 
10 (S)-7-(2-methoxy-3,5-dimethylpyridin-4-yl)-l-(tetrahydroluran-3-yl)-lH-pyrazolo[4,3-c]qui

noline-4(5H)-one or pharmaceutically acceptable salt thereof is 
(S)-7-(2-methoxy-3,5-dimethylpyridin-4-yl)-l"(tetrahydroforan-3-yl)-lH-pyrazoIo[4,3-c]qui 

noline-4(5H)-one maleate.

< 18> The use of donepezil represented by formula (Π):
O

or a pharmaceutically acceptable salt thereof, for production of a therapeutic agent for 

Alzheimer’s disease or Lewy body dementia by use in combination with 
(S)-7-(2-mcti:ioxy-3,5-dimethylpyridin-4-yl)-L(tctraliydrofiiian-3-yl)-HT-pyrazoloj4,3-c|qm 

noline-4(5H)-one represented by formula (I):

9
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or a pharmaceutically acceptable salt thereof.

<18.1 > The use of donepezil or a pharmaceutically acceptable salt thereof according to <18> 

wherein the donepezil or pharmaceutically acceptable salt thereof is donepezil hydrochloride.

<18.2> The use of donepezil or a pharmaceutically acceptable salt thereof according to <18> 

or <18.1>, wherein the

(S)-7-(2-methoxy“3,5-dimethylpyridin-4-yl)-l-(tetrahydrofuran-3-yl)-lH-pyrazolo[4,3-c]qui  

noline-4(5H)-one or pharmaceutically acceptable salt thereof is 

(S)-7-(2-methoxy-3,5-dimethylpyridin-4-yl)-1 -(tetrahydrofuran-3-yl)-1 H-pyrazolo[4,3-c]qui 

noline-4(5H)-onc maleate.

<18.3> The use of donepezil or a pharmaceutically acceptable salt thereof according to any 

one of <18> to <18.2>, wherein the Alzheimer's disease is mild, moderate or severe 

Alzheimer's disease.

<19> The use of

(S)-7-(2-methoxy-3,5-dimethylpyridin“4-yl)-l-(tetrahydrofuran-3-yl)-lH-pyrazolo[4,3-c]qui 

noline-4(5H)-one represented by formula (I):

or a pharmaceutically acceptable salt thereof, for production of a therapeutic agent for 

Alzheimer's disease or Lewy body dementia by use in combination with donepezil 

represented by formula (Π):

10
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or a pharmaceutically acceptable salt thereof.

<19.1> The use of a compound represented by formula (T) or a pharmaceutically acceptable 

salt thereof according to <19>, wherein the donepezil or pharmaceutically acceptable salt 

thereof is donepezil hydrochloride.

<19.2> The use of a compound represented by formula (I) or a pharmaceutically acceptable 

salt thereof according to <19> or <19.1>, wherein the 
(S)-7“(2-methoxy-3,5-dimethylpyiidin-4-yl)-l-(tetrahydrofuran-3-yl)-lH-pyrazolo[4,3-c]qui  

noline-4(5H)-one or pharmaceutically acceptable salt thereof is 

(S)-7“(2-methoxy-3,5-dimethylpyridin-4-yl)-l-(tetrahydrofuran-3-yl)-lH-pyrazolo[4,3-c]qui 

noIine-4(5H)-one maleate.

<19.3> The use of a compound represented by formula (I) or a pharmaceutically acceptable 

salt thereof according to any one of <19> to <19.2>, wherein the Alzheimer's disease is mild, 

moderate or severe Alzheimer's disease.

Advantageous Effects of Invention
[0012] The present invention provides a therapeutic agent for Alzheimer's disease and 

Lewy body dementia, combining a pyrazoloquinoline derivative represented by formula (I) 

having PDE9 inhibitory action, or a phannaceutically acceptable salt thereof, and donepezil 

having acetylcholine esterase inhibitory action, or a pharmaceutically acceptable salt thereof. 

The therapeutic agent using this combination exhibits a more notable ameliorative effect on 

cognitive function in animal models compared to their uses alone, and it has potential for use 

as a therapeutic agent for Alzheimer's disease and Lewy body dementia.

Description of Embodiments
[0013] The present invention will now be explained in detail.

[0014] A "pharmaceutically acceptable salt" as referred to throughout the present 

specification is not particularly limited as long as it is a salt formed with the compound of the 

invention, and specific examples include acid addition salts such as inorganic acid salts, 

organic acid salts or acidic amino acid salts.

[0015] Unless otherwise specified, in the context of "pharmaceutically acceptable salt" as 

used herein, the number of acid molecules per one molecule of the compound in a formed 

salt is not particularly limited as long as tire salt is formed in an appropriate ratio. In one 
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embodiment, the number of acid molecules per one molecule of the compound is about 0.1 

to about 5; in another embodiment, the number of acid molecules per one molecule of the 

compound is about 0.5 to about 2; and in still another embodiment, the number of acid 

molecules per one molecule of the compound is about 0.5, about 1 or about 2.

[0016] Specific examples of an inorganic acid salt include hydrochloride, hydrobromide, 

sulfate, nitrate and phosphate, and specific examples of an organic acid salt include acetate, 

succinate, fumarate, maleate, tartrate, citrate, lactate, stearate, benzoate, methanesulfonate, 

p-toluenesulfonate and benzenesulfonate.

[0017] Specific examples of an acidic amino acid salt include aspartate and glutamate.

[0018]

[Formulation]

The pharmaceutical composition of the invention can be produced by mixing a 

pharmaceutically acceptable additive with compound (I) or a pharmaceutically acceptable 

salt thereof, and/or compound (Π) or a pharmaceutically acceptable salt thereof. The 

pharmaceutical composition of the invention can be produced by a known method, such as 

the method described in the General Rules for Preparations of the Japanese Pharmacopoeia, 

16th Edition.

The pharmaceutical composition of the invention can be appropriately administered to a 

patient according to the dosage form.

[0019] The dose of compound (Γ) or a pharmaceutically acceptable salt thereof and 

compound (Π) or a pharmaceutically acceptable salt thereof according to the invention will 

vary depending on the severity of symptoms, the patient age, gender and body weight, the 

form of administration and type of salt, and the specific type of disease, and the like; but 

usually, in adult, about 30 pg to 10 g, in one embodiment 100 pg to 5 g, and in another 

embodiment 100 pg to 1 g is administered orally per day, in a single dose or in several 

divided doses; or about 30 pg to 1 g, in one embodiment 100 pg to 500 mg, and in another 

embodiment 100 pg to 300 mg is administered by injection per day, in a single dose or in 

several divided doses.

Examples
[0020] Compound (Γ) can be produced by the method described in PTL1, for example.

[0021]

(Pharmacological Test Examples)

The present inventors confirmed the combined effects of compound (I) and donepezil 
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hydrochloride using the following animal model.

[0022]

[Test Example 1] Novel object recognition test using rats with scopolamine-induced 

cognitive impairment

Acetylcholine nervous system disorder has been reported in Alzheimer's disease and Lewy 

body dementia (Whitehouse et al., Science, 1982, vol.215, p.1237, Shimada et al., 

Neurology, vol.73, p.273,2009, Tiraboschi et al., Neurology 54(2000) 407-411, Peny et. al., 

NeuroReport, vol.5, pp.747-749(1994)), and scopolamine-administered animals are 

utilizable as an animal model for Alzheimer's disease and Lewy body dementia. 

Scopolamine is a muscarine receptor inhibitor which blocks acetylcholine nervous system 

transmission. The acetylcholine nervous system is involved in memory and attention, and 

healthy humans or animals administered scopolamine exhibit dementia-like amnesia 

symptoms which are attenuated by drugs used for treatment of cognitive impairment in 

Alzheimer's disease and Lewy body dementia (Snyder et al., Alzheimer's & Dementia 

1(2005)126-135, Sambeth et al., European Journal of Pharmacology, vol.572(2007) 

pp.151-159).

[0023]

Materials and methods

6-week-old male Long Evans rats (Institute for Animal Reproduction) were subjected to the 

test. A habituation process to the experimental procedure was carried out once per day for 2 

days prior to the test. In the habituation process, a vehicle was administered to the rats, and 

then the rats were placed in an empty test apparatus (40 cm x 30 cm x 45 cm height) and 

allowed to explore for 3 minutes, and after then placed in a waiting chamber (13 cm x 30 cm 

x 45 cm height) for about 1 minute, they were returned to the empty test apparatus again and 

left for 5 minutes.

An acquisition trial (Tl) was carried out on the day of the test. Compound (1) was orally 

administered 2 hours before Tl. Donepezil hydrochloride was orally administered 1 hour 

before TL Scopolamine (Wako Pure Chemical Industries, Ltd.) was subcutaneously 

administered 30 minutes before Tl at a dose of 0.7 mg/kg. In Tl, the rats were habituated 

to the empty test apparatus for 3 minutes and then placed in the waiting chamber. After 

setting two identical objects in the test apparatus, the rats were returned into the test apparatus 

again and allowed to freely explore the two identical objects for 5 minutes. The rats were 

then returned into their rearing cages. After 2 hours, a retention trial (T2) was carried out 
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The rats were placed in the empty test apparatus for 3 minutes for habituation, and were then 

transferred into the waiting chamber. After setting an object used in T1 ("familiar" object) 

and an object not used in T1 ("novel" object) in the test apparatus, the rats were again 

returned into the test apparatus and allowed to freely explore these objects for 3 minutes. 

The objects were wiped with a wet wipe impregnated with ethanol after each experiment so 

as to leave no trace of odor. The behaviors of the rats during T1 and T2 were recorded by a 

digital video camera, and the total exploration time for each object was manually measured 

using a stopwatch. Exploratory behavior was defined as the behavior in which the rat 

blings its nose within 2 cm of the object and directs its nose toward the object.

Tn the novel object recognition test, the percentage of exploration of the novel object in T2 is 

considered to be an index for amnesia, reflecting discrimination between the familiar object 

and the novel object The percentage of exploration of the novel object was calculated by 

the following formula.

The percentage of exploration of the novel obj ect (%) = N/(N + F) x 100

F: time spent in exploring the familiar object

N: time spent in exploring the novel object

Rats whose total time spent in exploring the objects during T1 or T2 was 10 seconds or less 

or rats whose percentage of the time spent in exploring either of the objects during T1 was 

not less than 70% or not more than 30% of the total exploration time were excluded from the 

data analysis.

The results were expressed as mean ± standard error. The difference between the normal 

control group untreated with scopolamine and the disease control group treated with 

scopolamine was analyzed by an unpaired t-test (significant difference: *).  The difference 

between the disease control group and the single drug-treated group was analyzed by 

Dunnett-type multiple comparison test (significant difference: #). The difference between 

the combined treatment group and the single drug-treated group was analyzed by 

Dunnett-type multiple comparison test (significant difference: ). A value of p < 0.05 was 

judged to be a statistically significant difference. Statistical analysis was conducted using 

GraphPad Prism version 5.04 or 6.02. The results are shown in Tables 1 to 5.

[0024] [Table 1]
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Normal control group
Scopolamine-administered group

Disease control group Compound (I)
0.3 mg/kg

Compound (I)
1 mg/kg

71.3 ±3.1 54.4 ±2.8* 58.7 ±3.2 59.9 ±3.4
[0025] [Table 2]

Normal control group
Scopolamine-administered group

Disease control group Compound (I)
3.3 mg/kg

Compound (Γ)
10 mg/kg

73.8 ±3.0 53.3 ±2.2* 68.5 ±2.0# 68.5 ±1.6#
[0026] [Table 3]

Normal control group
Scopolamine-administered group

Disease control group Donepezil
0.03 mg/kg

71.1 ±3.3 55.0 ±2.3* 62.7 ±3.6
[002η [Tabled]

Normal control group
Scopolamine-administered group

Disease control group Donepezil
0.1 mg/kg

Donepezil
0.3 mg/kg

71.5 ±4.8 53.9 ±2.7* 66.2 ±4.0 70.4 ±4.8#

[0029]

Results

[0028] [Table 5[

Normal control 
group

Scopolamine-administered group

Disease control 
group

Donepezil
0.03 mg/kg

Compound (I)
1 mg/kg

Donepezil 0.03 
mg/kg and
Compound (Γ) 1 
mg/kg

76.4 ±2.3 54.8 ±3.8* 57.8 ±4.0 64.9 ±2.2 73.1 ±2.3 ΪΚ
5

10

15

In T2, the rats of the disease control group exhibited a significantly lower percentage of 

exploration of the novel object than the rats of die normal control group. This means that 

memory impairment was induced in the rats by scopolamine.

Compound (I) exhibited a significant ameliorative effect on the percentage of exploration of 

the novel object at 3.3 mg/kg (Table 2), but did not exhibit a significant effect at 1 mg/kg 

(Table 1). Donepezil hydrochloride exhibited a significant ameliorative effect on the 

percentage of exploration of the novel object at 0.3 mg/kg (Table 4), but did not exhibit a 

significant effect at 0.03 mg/kg (Table 3). When the effects of compound (Γ) and donepezil 

hydrochloride alone were compared with the effect of their use in combination, in doses that 

are ineffective with each alone, it was found that the combined treatment group with 

compound (I) (1 mg/kg) and donepezil hydrochloride (0.03 mg/kg) exhibited a significantly 
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higher percentage of exploration of the novel object than the donepezil hydrochloride (0.03 

mg/kg) single drug-treated group (Table 5). This result indicates an augmenting effect on 

cognitive function by compound (I) when in combination with donepezil hydrochloride.

16
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CLAIMS
1. A therapeutic agent for Alzheimer’s disease or Lewy body dementia for combined use of 

(S)-7-(2-methoxy-3,5-dimethylpyridin-4-yl)-1 -(tetrahydrofuran-3-yl)-1 H-pyrazolo[4,3-c]qui 

noline-4(5H)-one represented by formula (I):

5

10

15

20

or a pharmaceutically acceptable salt thereof, and donepezil represented by formula (IT):

or a pharmaceutically acceptable salt thereof

2. The therapeutic agent according to claim 1, wherein the donepezil or pharmaceutically 

acceptable salt thereof is donepezil hydrochloride.

3. The therapeutic agent according to claim 1 or 2, wherein the 

(S)-7"(2-methoxy-3,5-dimethylpyridin-4-yl)-l-(tetrahydrofuran-3-yl)-lH-pyrazolo[4,3-c]qui 

noline-4(5H)-one or pharmaceutically acceptable salt thereof is 

(S)-7“(2-methoxy-3,5-dimethylpyridin-4-yl)-l-(tetrahydrofuran-3-yl)-lH “pyrazolo[4,3-c]qui 

noline-4(5H)-one maleate^

4. The therapeutic agent according to any one of claims 1 to 3, wherein the Alzheimer's 

disease is mild, moderate or severe Alzheimer’s disease.

5. A therapeutic agent for Alzheimer's disease or Lewy body dementia for simultaneous or

separate administration of

(S)-7-(2-methoxy-3,5-dimethylpyridin-4-yl)-l -(letrahydro 1 iiran-3 -yl)-1 H-pyrazolo[4,3-c]qui 

noline-4(5H)-one represented by formula (I):

17
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or a pharmaceutically acceptable salt thereof, and donepezil represented by formula (Π):

O
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15

or a pharmaceutically acceptable salt thereof.

6. The therapeutic agent according to claim 5, wherein the donepezil or pharmaceutically 

acceptable salt thereof is donepezil hydrochloride.

7. The therapeutic agent according to claim 5 or 6, wherein the 

(S)-7-(2-methoxy-3,5-dimethylpyridin-4-yl)- 1 -(tetrahydrofuran-3 -yl)-1 H-pyrazolo[4,3-c]qui 

noline-4(5H)-one or pharmaceutically acceptable salt thereof is 

(S)-7-(2-methoxy-3,5-dimethylpyridin-4“yl)“l-(tetrahydrofuran-3-yl)-lH-pyrazolo[4,3-c]qui 

noline-4(5H)-one maleate.

8. The therapeutic agent according to any one of claims 5 to 7, wherein the Alzheimer's 

disease is mild, moderate or severe Alzheimer’s disease.

9. A therapeutic agent for Alzheimer’s disease or Lewy body dementia, comprising 

(S)-7-(2-methoxy-3,5-dimethylpyridin-4-yl)-l-(tetrahydrofuran “3-yl)-lH-pyrazolo[4,3-c]qui 

noline-4(5H)-one represented by formula (T):

or a pharmaceutically acceptable salt thereof, and donepezil represented by formula (Π):

18
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5

10

or a pharmaceutically acceptable salt thereof.

10. The therapeutic agent according to claim 9, wherein the donepezil or pharmaceutically 

acceptable salt thereof is donepezil hydrochloride.

11. The therapeutic agent according to claim 9 or 10, wherein the 

(S)-7-(2-mefhoxy-3,5-dimethylpyridin-4-yl)-l“(tetrahydrofuran-3-yl)-lH-pyrazolo[4,3-c]qui 

noline-4(5H)-one or pharmaceutically acceptable salt thereof is 
(S)-7-(2-methoxy-3,5-dimethylpyridin-4-yl)“l-(tetrahydrofuran-3’yl)-lH-pyrazolo[4,3-c]qui 

noline-4(5H)-one maleate.

12. The therapeutic agent according to any one of claims 9 to 11, wherein the Alzheimer’s 

disease is mild, moderate or severe Alzheimer's disease.

19


