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1. A compound represented by formula (I)
0O N/\A
O
( N
0 2
R R
(D

or a pharmaceutically acceptable salt, wherein:

R'and R? are independently selected from the group consisting of hydrogen, methyl and
ethyl; R! and R? together can be =0; also, R! and R? together with the carbon atom

connecting them can form a 3-membered carbon ring;

A is selected from the group consisting of phenyl, R*-substituted phenyl, pyridinyl,
R*-substituted pyridinyl, pyrimidinyl, R’-substituted pyrimidinyl, pyrrolyl, RC-substituted
pyrrolyl, pyridazinyl, R’-substituted pyridazinyl, pyrazolyl, and R%-substituted pyrazolyl;

R’ is 1 to 5 substituents independently selected from the group consisting of halogen,
(C1—Cy) alkyl, (C,—Cs3) alkenyl, (C3—Cy4) cycloalkyl, (C;—C3) alkoxy, trifluoromethyl and

cyano;

R* is 1 to 4 substituents independently selected from the group consisting of halogen,
(C1—Cy) alkyl, (C,—C3) alkenyl, (C5—Cy4) cycloalkyl, (C;—C3) alkoxy, trifluoromethyl and
cyano;
R’ is 1 to 3 substituents independently selected from the group consisting of halogen,
(C1—Cy) alkyl, (C,—C3) alkenyl, (C5-Cy4) cycloalkyl, (C;—C3) alkoxy, trifluoromethyl and
cyano;

R® is 1 to 4 substituents independently selected from the group consisting of (C;—Cj3)
alkyl, (C,—C3) alkenyl and (C3—Cy4) cycloalkyl;

R’ is 1 to 3 substituents independently selected from the group consisting of halogen,
(C1—Cy) alkyl, (C,—Cs3) alkenyl, (C3—Cy4) cycloalkyl, (C;—Cs) alkoxy, trifluoromethyl and

cyano;

R® is 1 to 3 substituents independently selected from the group consisting of (C;—C3)
alkyl, (C,—C3) alkenyl and (C3s—Cy) cycloalkyl.
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2. The compound according to claim 1, wherein A is selected from phenyl,
R*-substituted phenyl, pyridinyl, R*-substituted pyridinyl, pyrimidinyl,-ex R’-substituted
pyrimidinyl, pyrrolyl, R®-substituted pyrrolyl, pyridazinyl, R’-substituted pyridazinyl,

pyrazolyl, or R%-substituted pyrazolyl.

3. The compound according to claim 1—er—elaim—2, wherein, R' and R’ are
independently selected from hydrogen or methyl; R' and R? together are =0O; or R' and

R’ together with the carbon atom connecting them form a 3-membered carbon ring.

54.  The compound according to-any-ene-ofthe-previous—elaims claim 1, wherein A is
selected from phenyl, R’-substituted phenyl, pyridinyl, R’-substituted pyridinyl,

pyrimidinyl, R’-substituted pyrimidinyl, pyrrolyl, R®-substituted pyrrolyl, pyridazinyl,
R’-substituted pyridazinyl, pyrazolyl, or R®-substituted pyrazolyl;

wherein R? is 1 to 5 substituents independently selected from the group consisting of

halogen, (C,—C3) alkyl, (C;—C;) alkoxy, trifluoromethyl and cyano;

R* is 1 to 4 substituents independently selected from the group consisting of halogen,

(C1—C3) alkyl, (C,—C3) alkoxy, trifluoromethyl and cyano;

R’ is 1 to 3 substituents independently selected from the group consisting of halogen,

(C1—C3) alkyl, (C,—C3) alkoxy, trifluoromethyl and cyano;
RCis 1 to 4 substituents independently selected from (C;—Cs) alkyl;

R’ is 1 to 3 substituents independently selected from the group consisting of halogen,

(C1—Cy) alkyl, (C1—Cs3) alkoxy, trifluoromethyl and cyano; and

R%is 1 to 3 substituents independently selected from (C;—Cs) alkyl.

65. The compound according to claim—S_4, wherein A is selected from phenyl,
R’-substituted phenyl, pyridinyl, pyrimidinyl, pyrrolyl, RC-substituted pyrrolyl,
pyridazinyl, or pyrazolyl;
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wherein R? is 1 to 5 substituents independently selected from the group consisting of

halogen, (C;—C3) alkyl, (C;—C;) alkoxy, trifluoromethyl and cyano; and

RCis 1 to 4 substituents independently selected from (C;—Cs) alkyl.

76.  The compound according to claim-6_5, wherein A is selected from phenyl_or-

97.  The compound according to claim—6_5, wherein A is selected from pyridinyl;

erabli 2 pvridinvlor 3 pveidiavl

108. The compound according to claim-6_5, wherein A is selected from pyrimidinyl;

—

H9. The compound according to claim—6_5, wherein A is selected from pyrrolyl;

preferably-pyrrol2-vt.

1210. The compound according to claim-6 5, wherein A is selected from R®-substituted

pyrrolyl;-preferably-S-methydpyrrol 2-v.

1311. The compound according to claim-6_5, wherein A is selected from pyridazinyl;

corablvovridazin 3l

1412. The compound according to claim—6_5, wherein A is selected from pyrazolyl;

preferablyHH-pyrazol-5-t.

14513. The compound according to claim 1, wherein said compound of formula (I) is

selected from:

6-[2-(1-benzyl-4-piperidyl)ethyl]-[1,3]dioxolo[4,5-f]isoindole-5,7-dione (I-1);
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6-[2-[1-[(2-fluorophenyl)methyl]-4-piperidyl]ethyl]-[ 1,3]dioxolo[4,5-f]isoindole-5,7
-dione (I-2);

6-[2-[1-[(3-fluorophenyl)methyl]-4-piperidyl]ethyl]-[ 1,3]dioxolo[4,5-f]isoindole-5,7
-dione (I-3);

6-[2-[1-[(4-fluorophenyl)methyl]-4-piperidyl]ethyl]-[ 1,3]dioxolo[4,5-f]isoindole-5,7
-dione (I-4);

6-[2-(1-benzyl-4-piperidyl)ethyl]-5SH-[1,3]dioxolo[4,5-f]isoindol-7-one (I-5);

6-[2-[1-[(2-fluorophenyl)methyl]-4-piperidyl]ethyl]-5H-[1,3]dioxolo[4,5-f]isoindol-
7-one (I-6);

6-[2-[1-[(3-fluorophenyl)methyl]-4-piperidyl]ethyl]-5SH-[1,3]dioxolo[4,5-f]isoindol-
7-one (I-7);

6-[2-[1-[(4-fluorophenyl)methyl]-4-piperidyl]ethyl]-5H-[1,3]dioxolo[4,5-f]isoindol-
7-one (I-8);

6-[2-(1-benzyl-4-piperidyl)ethyl]-5-methyl-5H-[ 1,3]dioxolo[4,5-f]isoindol-7-0one
I-9);

6-[2-[1-[(2-fluorophenyl)methyl]-4-piperidyl]ethyl]-5-methyl-5SH-[1,3]dioxolo[4,5-f
lisoindol-7-one (I-10);

6-[2-[1-[(3-fluorophenyl)methyl]-4-piperidyl]ethyl]-5-methyl-5H-[1,3]dioxolo[4,5-f
lisoindol-7-one (I-11);

6-[2-[1-[(4-fluorophenyl)methyl]-4-piperidyl]ethyl]-5-methyl-5H-[1,3]dioxolo[4,5-f
lisoindol-7-one (I-12);

6-[2-(1-benzyl-4-piperidyl)ethyl]-7,7-dimethyl-[1,3]dioxolo[4,5-f]isoindol-5-one
(I-13);

6-[2-[1-[(2-fluorophenyl)methyl]-4-piperidyl]ethyl]-7,7-dimethyl-[1,3]dioxolo[4,5-f
lisoindol-5-one (I-14);

6-[2-[1-[(3-fluorophenyl)methyl]-4-piperidyl]ethyl]-7,7-dimethyl-[ 1,3]dioxolo[4,5-f
lisoindol-5-one (I-15);

6-[2-[1-[(4-fluorophenyl)methyl]-4-piperidyl]ethyl]-7,7-dimethyl-[ 1,3]dioxolo[4,5-f
lisoindol-5-one (I-16);

6-[2-(1-benzyl-4-piperidyl)ethyl]spiro[[1,3]dioxolo[4,5-f]isoindole-7,1'-cyclopropan
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e]-5-one (I-17);
6-[2-[1-[(2-fluorophenyl)methyl]-4-piperidyl]ethyl]spiro[[1,3]dioxolo[4,5-f]isoindol
e-7,1'-cyclopropane]-5-one (I-18);
6-[2-[1-[(3-fluorophenyl)methyl]-4-piperidyl]ethyl]spiro[[1,3]dioxolo[4,5-f]isoindol
e-7,1'-cyclopropane]-5-one (I-19);
6-[2-[1-[(4-fluorophenyl)methyl]-4-piperidyl]ethyl]spiro[[1,3]dioxolo[4,5-f]isoindol
e-7,1'-cyclopropane]-5-one (I-20);
6-[2-[1-[(2-chlorophenyl)methyl]-4-piperidyl]ethyl]spiro[[ 1,3]dioxolo[4,5-f]isoindol
e-7,1'-cyclopropane]-5-one (I-21);
6-[2-[1-[[2-(trifluoromethyl)phenyl methyl]-4-piperidyl]ethyl]spiro[[1,3]dioxolo[4,5
-flisoindole-7,1'-cyclopropane]-5-one (I-22);
6-[2-[1-(o-tolylmethyl)-4-piperidyl]ethyl]spiro[[1,3]dioxolo[4,5-f]isoindole-7,1'-cyc
lopropane]-5-one (I-23);
6-[2-[1-[(2-cyanophenyl)methyl]-4-piperidyl]ethyl]spiro[[1,3]dioxolo[4,5-f]isoindol
e-7,1'-cyclopropane]-5-one (I-24);
6-[2-[1-[(2,6-difluorophenyl)methyl]-4-piperidyl]ethyl]spiro[[1,3]dioxolo[4,5-f]isoi
ndole-7,1'-cyclopropane]-5-one (I-25);
6-[2-[1-[(2-methoxyphenyl)methyl]-4-piperidyl]ethyl]spiro[[1,3]dioxolo[4,5-f]isoin
dole-7,1'-cyclopropane]-5-one (I-26);
6-[2-[1-[(3-methoxyphenyl)methyl]-4-piperidyl]ethyl]spiro[[1,3]dioxolo[4,5-f]isoin
dole-7,1'-cyclopropane]-5-one (I-27);
6-[2-[1-[(4-methoxyphenyl)methyl]-4-piperidyl]ethyl]spiro[[1,3]dioxolo[4,5-f]isoin
dole-7,1'-cyclopropane]-5-one (I-28);
6-[2-[1-(2-pyridylmethyl)-4-piperidyl]ethyl]spiro[[1,3]dioxolo[4,5-f]isoindole-7,1'-c
yclopropane]-5-one (1-29);
6-[2-[1-(3-pyridylmethyl)-4-piperidyl]ethyl]spiro[[1,3]dioxolo[4,5-f]isoindole-7,1'-c
yclopropane]-5-one (I-30);
6-[2-[1-(4-pyridylmethyl)-4-piperidyl]ethyl]spiro[[1,3]dioxolo[4,5-f]isoindole-7,1'-c
yclopropane]-5-one (I-31);
6-[2-[1-(pyrimidin-2-ylmethyl)-4-piperidyl]ethyl]spiro[[1,3]dioxolo[4,5-f]isoindole-
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7,1'-cyclopropane]-5-one (I-32);
6-[2-[1-(2-pyridylmethyl)-4-piperidyl]ethyl]spiro[[1,3]dioxolo[4,5-f]isoindole-7,1'-c
yclopropane]-5-one hydrochloride (I-33);
6-[2-(1-benzyl-4-piperidyl)ethyl]spiro[[1,3]dioxolo[4,5-f]isoindole-7,1'-cyclopropan
e]-5-one hydrochloride (I-34);
6-[2-[1-(2-pyridylmethyl)-4-piperidyl]ethyl]spiro[[1,3]dioxolo[4,5-f]isoindole-7,1'-c
yclopropane]-5-one phosphate (I-35);
6-[2-[1-(2-pyridylmethyl)-4-piperidyl]ethyl]-[1,3]dioxolo[4,5-f]isoindole-5,7-dione
(I1-36);
6-[2-[1-(pyridazin-3-ylmethyl)-4-piperidyl]ethyl]-[1,3]dioxolo[4,5-f]isoindole-5,7-d
ione (I-37);
6-[2-[1-(pyridazin-3-ylmethyl)-4-piperidyl]ethyl]spiro[[ 1,3]dioxolo[4,5-f]isoindole-
7,1'-cyclopropane]-5-one (I-38);
6-[2-[1-(1H-pyrrol-2-ylmethyl)-4-piperidyl]ethyl]spiro[[1,3]dioxolo[4,5-f]isoindole-
7,1'-cyclopropane]-5-one (I-39);
6-[2-[1-[(5-methyl-1H-pyrrol-2-yl)methyl]-4-piperidyl]ethyl]spiro[[1,3]dioxolo[4,5-
flisoindole-7,1'-cyclopropane]-5-one (I-40);
6-[2-[1-(1H-pyrazol-5-ylmethyl)-4-piperidyl]ethyl]spiro[[ 1,3]dioxolo[4,5-f]isoindol
e-7,1'-cyclopropane]-5-one (I-41);

or a pharmaceutically acceptable salt thereof.

+714. The compound according to claim—+6 13, wherein said compound is:

6-[2-[1-(2-pyridylmethyl)-4-piperidyl]ethyl]spiro[[1,3]dioxolo[4,5-f]isoindole-7,1'-c
yclopropane]-5-one (1-29);
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6-[2-[1-(2-pyridylmethyl)-4-piperidyl]ethyl]spiro[[1,3]dioxolo[4,5-f]isoindole-7,1'-c
yclopropane]-5-one hydrochloride (I-33); or

6-[2-[1-(2-pyridylmethyl)-4-piperidyl]ethyl]spiro[[ 1,3]dioxolo[4,5-f]isoindole-7,1'-c
yclopropane]-5-one phosphate (I-35).

1815. A pharmaceutical composition comprising an effective amount of the

compound represented by formula (I) or a pharmaceutically acceptable salt thereof

according to any one of claims 1 to—4+# 14 for use in the treatment or prevention of

Alzheimer’s disease.

2+16. A method for preparing the compound of formula (I) according to claim 1,

comprising reacting a compound represented by formula II or a salt thereof with a

compound represented by formula III-1 or III-2:

<@iw© T SUS

or Y—A o) )
1012 R

I 1
Wherein,

R', R? and A are as defined in claim 1; X is halogen or hydroxyl ; and Y is formyl or
alkoxycarbonyl.

2217. The method according to claim—2+_16, wherein the compound of formula (II) or a

salt thereof is prepared according to the following method, comprising removal of the
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9
O N O NH
0 0
< N — < N
0 0
R! R? R! R?
v i

wherein, R' and R? are as defined in claim 1; R’ is-an-amino-protectine srouppreferably
tert-butoxycarbonyl-Bee).

2318. The method according to claim—22 17, wherein the compound of formula IV
wherein R' and R? together are =0, i.e., the compound of formula IV-1, is prepared
according to the following method, comprising reacting the compound represented by

formula V and the compound represented by formula VI:

v VI Iv-1

Wherein, R' and R® together are =0 ; R’ Is—af—so-protecte—eroup—preferably
tert-butoxycarbonyl-Bee); and R is halogen or tosyloxy.

2419. The method according to claim—22 17, wherein the compound of formula IV
wherein R! and R? are each hydrogen, i.e., the compound of formula IV-2, is prepared
according to the following method, comprising first reducing the compound represented
by formula IV-1 to an alcohol, and then converting the resultant hydroxyl to an easily
leavable acetoxy group, and finally removing the acetoxy group by catalytic
hydrogenolysis:
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O
OH
IV-1 Vil
_R® R

O N O N

O O
( N - N
O O
R2
OAc R!
VIII IV-2

wherein, R' and R? are each hydrogen; R’ Is—eh—atRiRo-protectire—croup—preterably
tert-butoxycarbonyl-Bee).

2520. The method according to claim—22 17, wherein the compound of formula IV
wherein R' is methyl or ethyl, and R is hydrogen, i.e., the compound of formula IV-3, is
prepared according to the following method, comprising carrying out mono-alkylation of
the methylene group in the 5-membered lactam in the compound represented by formula
IV-2:

_R° _R°
( /\/(}\I ( /\/O
O O
L — <I)$
O 0 2
R! R
V-2 V-3

Wherein, R' is methyl or ethyl, and R? is hydrogen; R’ IS—a—ato-proteete—roups
preferably tert-butoxycarbonyl-Bee).

2621. The method according to claim—22 17, wherein the compound of formula IV
wherein R' and R? are each independently methyl or ethyl, i.e., the compound of formula
IV-4, is prepared according to the following method, comprising carrying out further
alkylation of the carbon atom connecting R' in the compound represented by formula
IV-3:
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_R° _R°
O O
{ N — = < N
O O 2
Rl H Rl R

Iv-3 IvV-4

Wherein, R' and R? are each independently methyl or ethyl; R’ IS—ah—atRo-proteetire
sroup;preferably tert-butoxycarbonyl-Bee).

5 2722. The method according to claim—22 17, wherein the compound of formula IV

wherein R' and R? together with the carbon atom connecting them form a 3-membered
carbon ring, i.e., the compound of formula IV-5, is prepared according to the following
method, comprising first reacting the compound represented by formula IV-1 with methyl
Grignard reagent to form an alcohol, and then dehydrating the resultant alcohol to an

10  alkene under acidic conditions, finally converting the generated carbon-carbon double
bond to a 3-membered ring by using Et,Zn/TFA/CH,l,:

< : i/\/@ _MeMeX <o ON/\/O/RQ

2) HJr
O

Iv-1

Iv-5

Wherein, R' and R* together with the carbon atom connecting them form a 3-membered

15  carbon ring; R’ is-an-amine-protectins sroup—preferably tert-butoxycarbonyl-Bee); X is

halogen.
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2823. A compound represented by formula II or a salt thereof:
0 NH
O
{ N
O
R! R
I

wherein, R! and R? are as defined in claim 1.

2924. A compound represented by formula I'V:

_R°
O N
0
< N
0
R! R?
v

wherein, R' and R? are as defined in claim 1; R’ is-an-amino-protectinggroup;preferably
tert-butoxycarbonyl-Bee).

3425. Yse-efthe-A compound according to any one of claims 1 to4# 14 for use in the

treatment or prevention of Alzheimer’s disease.

26. The compound according to claim 3, wherein, R! and R> together with the carbon

atom connecting them form a 3-membered carbon ring.

27. The compound according to claim 6, wherein R>-substituted phenyl is 2-fluorophenyl,

3-fluorophenyl, 4-fluorophenyl, or 2.6-difluorophenyl.

28. The compound according to claim 7, wherein A is 2-pyridinyl or 3-pyridinyl.
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29. The compound according to claim 8, wherein A is pyrimidin-2-vyl.

30. The compound according to claim 9, wherein A is pyrrol-2-yl.

31. The compound according to claim 10, wherein A is 5S-methylpyrrol-2-vl.

32. The compound according to claim 11, wherein A is pyridazin-3-vl.

33. The compound according to claim 12, wherein A is 1H-pyrazol-5-yl.
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