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What is claimed is:

1. A heteroaryl compound having a structure of formula (I), or a pharmaceutically
acceptable salt, a solvate, a hydrate, an isotopically labeled derivative or a
radiolabeled derivative thereof,

(T')m (R?J n
O,
| O \ / //Y
T\Q‘\V K-Q \_y

Rm

wherein, W is N-R or C-R%;

R is absent or Ci-6 alkyl, and the Ci.6 alkyl of which is optionally substituted by the
substituent selected from the group consisting of OH, halogen, Cs-¢
heterocycloalkyloxy, toluenesulfonyloxy and phenyl which is further optionally
substituted by Ci-3 alkoxy, OH or C1-3 alkyl; the heteroatom contained in the Cs-¢
heterocycloalkyloxy is selected from the group consisting of N, O and S;

R'is H, halogen, OH, NHz, C1.6 alkoxycarbonyl, C1.6 alkyl, Ci.6 alkylamino or C1.6
alkoxy, and OH, NHz, C1.¢ alkoxycarbonyl, Ci-6 alkyl, Ci-s alkylamino or Ci-¢ alkoxy
of which is optionally substituted by the substituent selected from the group
consisting of halogen, OH, Cs-¢ heterocycloalkyloxy and toluenesulfonyloxy;

Tis C-R3 or N;

R? is H, OH, C1.6 alkoxy or halogen;
ZisNorC;

UisN-R* S, O or C-R>;

R*is absent, H, C1.s alkyl, C1.6 alkoxycarbonyl, C1.6 alkylcarbonyl or benzoyl, and the
C16 alkyl, Ci-6 alkoxycarbonyl, Ci-¢ alkylcarbonyl and benzoyl of which is optionally
substituted by the substituents selected from the group consisting of halogen, OH, C1-3
alkoxy, Cs-s heterocycloalkyloxy and toluenesulfonyloxy;

R’ is H or C1.6 alkyl, and the C1.6 alkyl is optionally substituted by halogen and/or
OH;

Vis CH, N or NH;
QisCHorN;
XisCHorN;

Y is CR® or N;
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R¢ is selected from the group consisting of H, NHz and a C1.s alkoxy, and NHz and the
Ci-6 alkoxy is optionally substituted by Ci.3 alkyl and/or halogen;

JisCHor N;
KisCHor N;

provided that X and Y are not N simultaneously, and J and Y are not N
simultaneously;

R’ is halogen, OH, Ci-s alkyl or Ci-¢ alkoxy;

R” is halogen, OH, NHz, Ci-6 alkoxy, Ci-¢ alkylamino or Cs.¢ heterocycloalkyl, and
OH, NHz, Ci-s alkoxy, Ci-s alkylamino and Cs.s heterocycloalkyl of which is
optionally substituted by the substituent selected from the group consisting of oxo,
OH, halogen, Cs-¢ cycloalkyl, Ci-4 alkoxy carbonyl, Cs-s heterocycloalkyloxy,
toluenesulfonyloxy and phenyl which is further optionally substituted by OH and/or
Ci3 alkoxy;

R’ is H, OH or halogen,;
mis O, 1, 2;

nis 0, 1, 2;provided that U and V are both containing N atom, R! and R? are not CF3
or Cl.

2. The heteroaryl compound having a structure of formula (I), or a pharmaceutically
acceptable salt, a solvate, a hydrate, an isotopically labeled derivative or a
radiolabeled derivative thereof according to claim 1, wherein the moiety of

(R)mM —

hia p=
O (O
K-Q is selected from the group consisting of R

’ ’

\
R, N , and N , whereinR’is Hor F.

3. The heteroaryl compound having a structure of formula (I), or a pharmaceutically
acceptable salt, a solvate, a hydrate, an isotopically labeled derivative or a
radiolabeled derivative thereof according to claim 1, which is of the structure of
formula (II),

wz-Y AR
101\ 7\
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wherein, X is CH or N; Y is CH or N, provided that X and Y are not N
simultaneously;

~~-U
YOfoxr+
\Y
the structural unit ~ R" is selected from the group consisting of
Bb
NﬁNf RSN A~ ANy o\
| h § /D_é Raz@: >_§ R | é
A / 2 N
K/\Ra s N L
Formula I-(a) Formula I-(b) Formula I-(c) Formula I-(d) and
7NN
Ra_
Qe
Formula I-(e)

>

wherein, in Formula I-(c), Uis O or S; Z is CH or N;

R is selected from the group consisting of H, OH, halogen, C1.3 alkyl, C1-3 alkoxy,
NHa, C1-3 alkylamino and Ci-¢ alkoxycarbonyl, and OH, Ci.3 alkyl, Ci-3 alkoxy, NHz,
C1-3 alkylamino or Ci-6 alkoxycarbonyl of which is optionally substituted by OH,
halogen, Cs-s heterocycloalkyloxy or toluenesulfonyloxy;

R® is selected from the group consisting of H, C1.6 alkyl, C1-s alkoxycarbonyl, C1-3
alkylcarbonyl, benzyl and benzoyl, and the Ci-¢ alkyl, Ci-6 alkoxycarbonyl, Ci-3
alkylcarbonyl or benzoyl of which is optionally substituted by halogen, OH, Ci.3
alkoxy, Cs-¢ heterocycloalkyloxy or toluenesulfonyloxy.

4. The heteroaryl compound having a structure of formula (I), or a pharmaceutically
acceptable salt, a solvate, a hydrate, an isotopically labeled derivative or a
radiolabeled derivative thereof according to claim 1, wherein,

~--U
YOfor+
\%
the structural unit ~ R" is selected from the group consisting of
Rb
N%j:N); RUN SN Y N7
) o R R
7 A N
K/\Ra K,\Ra\ XN kb
Formula I-(@) Formula I-(b) Formula I-(c) Formula I-(d) and
7NN
Ra_
\);,}_ §
Formula I-(e)
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wherein, in Formula I-(c), Uis O or S; Z is CH or N;

R%is selected from the group consisting of H, OH, halogen, C1-3 alkyl, Ci-3 alkoxy, NHz,
C1-3 alkylamino and Ci-s alkoxycarbonyl, and OH, Ci3 alkyl, Ci-3 alkoxy, NHz, Ci13
alkylamino or Ci-¢ alkoxycarbonyl of which is optionally substituted by OH, halogen,
C2.6 heterocycloalkyloxy or toluenesulfonyloxy;

R® is selected from the group consisting of H, C1.6 alkyl, C1-s alkoxycarbonyl, C1.3
alkylcarbonyl, benzyl and benzoyl, and the Ci.¢ alkyl, Ci-¢ alkoxycarbonyl, Ci-3
alkylcarbonyl or benzoyl of which is optionally substituted by halogen, OH, Ci-3
alkoxy, Cz-6 heterocycloalkyloxy or toluenesulfonyloxy.

5. The heteroaryl compound having a structure of formula (I), or a pharmaceutically
acceptable salt, a solvate, a hydrate, an isotopically labeled derivative or a
radiolabeled derivative thereof according to claim 1, wherein,

R is Ci-3 alkyl which is optionally substituted by the substituent selected from the
group consisting of F, OH, p-toluenesulfonyloxy, Cs.s heterocycloalkyloxy and phenyl
which is optionally substituted by OH or methoxy;

and/or, R! is H, F, OH, NHz, C1-3 alkoxycarbonyl, C1.3 alkyl, C1.3 alkylamino or C1-3
alkoxy; and OH, NHz, C13 alkoxycarbonyl, C13 alkyl, C13 alkylamino or Ci-3 alkoxy
of which is optionally substituted by the substituent selected from the group
consisting of F, OH, p-toluenesulfonyloxy and Cs.s heterocycloalkyloxy;

and/or, R? is C1.3 alkoxy, F or Cl;

and/or, R* is C1.3 alkyl, C1.4 alkoxycarbonyl, C1.3 alkylcarbonyl or benzoyl, and C1.3
alkyl, Ci1-4 alkoxycarbonyl, Ci-3 alkylcarbonyl or benzoyl of which is optionally
substituted by the substituents selected from the group consisting of F, OH, methoxy,
Cs-s heterocycloalkyloxy and p-toluenesulfonyloxy;

and/or, R is C1.3 alkyl;

and/or, R® is selected from the group consisting of H, NHz and a C1-3 alkoxy, and NH:
and the Ci-3 alkoxy is optionally substituted by Ci.3 alkyl and/or F;

and/or, R’ is F, Ci-3 alkyl or C1-3 alkoxy;

and/or, R” is F, C1-3 alkoxy, Ci.3 alkylamino or Cs.s heterocycloalkyl, and OH, NHz,
C1-3 alkoxy, C1-3 alkylamino or Cs.s heterocycloalkyl of which is optionally substituted
by the substituent selected from the group consisting of oxo, OH, F, Cl, Cs.s
cycloalkyl, Ci1-3 alkoxy carbonyl, Cs.s heterocycloalkyloxy, p-toluenesulfonyloxy and
phenyl which is further optionally substituted by OH, methoxy or ethoxy;

and/or, R’ is F or Cl.

6. The heteroaryl compound having a structure of formula (I), or a pharmaceutically
acceptable salt, a solvate, a hydrate, an isotopically labeled derivative or a
radiolabeled derivative thereof according to claim 3, wherein,
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in formula I-(c), Z is CH, U is S or O;

and/or, R is selected from the group consisting of H, OH, F, CI, methyl, ethyl,
methoxy, ethoxy, n-propoxy, NHz, N-methylamino, N-ethylamino, N-n-propylamino,
N,N-dimethylamino, methylethylamino, methoxycarbonyl and zert-butoxy carbonyl,
and OH, methyl, ethyl, methoxy, ethoxy, n-propoxy, NH2, N-methylamino, N-
ethylamino, N-#-propylamino, N,N-dimethylamino, methylethylamino,
methoxycarbonyl and zer#-butoxy carbonyl of which is optionally substituted by OH,
F, Cl, Cs-s heterocycloalkyloxy or toluenesulfonyloxy;

and/or, R® is H, C1.3 alkyl, C1.4 alkoxycarbonyl, C1.3 alkylcarbonyl, benzyl or benzoyl,
and the Ci-3 alkyl, Ci-4 alkoxycarbonyl, Ci-3 alkylcarbonyl or benzoyl of which is
optionally substituted by F, Cl, OH, Ci-3 alkoxy, Cs-s heterocycloalkyloxy or
toluenesulfonyloxy.

7. The heteroaryl compound having a structure of formula (I), or a pharmaceutically
acceptable salt, a solvate, a hydrate, an isotopically labeled derivative or a
radiolabeled derivative thereof according to claim 3, wherein,

OH H OH OH
F\)VN}H FQ\/OFJ /'VO\S;

R*is H, F, OH, NHz, methoxy, ethoxy,
OH OH OH
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e 0

Y 0
F\/\/O\gﬁ 7 F\)\/O\fﬁ ’ E /\/O\SJJ‘) 7 U \O)J\:‘ﬁ
T

OH

YYD o
R® is H, methyl, OH | ,
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8. The heteroaryl compound having a structure of formula (I), or a pharmaceutically
acceptable salt, a solvate, a hydrate, an isotopically labeled derivative or a
radiolabeled derivative thereof according to claim 1, wherein

F > e ey
LR e BT
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>

o 0 HO OH
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S or HO~"32
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and/or, R! is F, OH, NH, ¥ ¥

OH

1
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and/or, R? is F, OH, methoxy;

and/or, R* is H, methyl,

—  ToxT
el

OH OH U

)()k F\/\;)J\r,xf J@Y ©Y

o/\/ﬁ?Z
o
or OH
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and/or, R® is H, methyl or ethyl;

and/or, R’ is F, OH, methyl or methoxy;
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OH OH
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and/or, R is F, Cl, OH, NHa, methyl, — ¥ A0y o
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and/or, R’ isHorF.
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9. A heteroaryl compound having a structure of formula (I), or a pharmaceutically
acceptable salt, a solvate, a hydrate, an isotopically labeled derivative or a radiolabeled
derivative thereof, which is selected from the group consisting of

\|/ \ 7/ NH2

115



WO 2019/214681

PCT/CN2019/086201

F
H
N/ N
LA
F
H
N/ N
N
N/
0~
NH,



WO 2019/214681

OH
N
NZ -
HN—

117

PCT/CN2019/086201



WO 2019/214681 PCT/CN2019/086201

F
N
N= -
NH,

118



WO 2019/214681 PCT/CN2019/086201

F HN—
N
N/
YUaWaWa
HO
F
N
NZ - /
| )—NH
FX 7 N\
§
N7 = /
| )—NH
=0
—0
H
OO
NP W
F
H

119



WO 2019/214681

PCT/CN2019/086201
OH

NN =\ ./

| A \_/NH

HO
H
O
/—NH
FON 7 \_
H
NZ N =\ ./
F\I/ \N/N\
H
N/lN — /
/ /—NH
FX \
/
N/lN — /
/ /—NH
Y \

120



WO 2019/214681 PCT/CN2019/086201

HO N
OO0

\ Sl

N
F/\(\N:\I \: C /C\ v
OH K '~ =N \

F

2

HO
N/ N —
| )—o_ pFH
N \

//S\\O
P W NN
F
HO

121



WO 2019/214681

YO

X 4 \_\ 9
HO
N N =\ ./

122

PCT/CN2019/086201



WO 2019/214681

PCT/CN2019/086201



WO 2019/214681

PCT/CN2019/086201

\
N =\
OH \ M~ \N/\

HO\/\N SN N\ s
N ©
HO
\( OH
NI
-0~

OH

124



WO 2019/214681 PCT/CN2019/086201

F
H;N s —
Tr-0-0
F. 4 H s
OO
N =N H
OH

125



WO 2019/214681

OH

126

PCT/CN2019/086201



WO 2019/214681

127

PCT/CN2019/086201



WO 2019/214681 PCT/CN2019/086201

OH
F N S =N
» < >—< »—N
\@N \ N>; \
OH H
F N\@S — /
y) »/—NH
N \ N
OH H
F N\@:S — — /
27—\ »—NH
N N 7\
OH H
F N\@S — — /
4 / /—NH
N \ N \ N
OH 4
F\)\/N S — — /
P ) /7N
N} N \ N N
F
H,N s — _N>_
4 / 7N
o) N \ NN
F
HoN S =N =N
)~ Vs
F

OH
F. 0] 0 —
/4 /—NH
O
OH
GO0
/ /
N \ N H
OH

128



WO 2019/214681 PCT/CN2019/086201

’O\@°>_<:>_</ \ﬁ\N’ OH
N —~ s

N

7z = ’
N\\ \ #/NH
XN N

F
Z N -

) \ 7 NH2
\\N N

o)

NS —
1 \ #/NH2
\\N N

/O/N — — /

AN
= N\ 7\ 7N
XN N NN
F

/O/N\ —

\ 7N

NN N

0

IIN —_—
T \ 7 NH:
\\N N

HO/N\ - /

/)—N

SN \_/" H

0.

y —
r\O\\HH\)—NHz
\\N N

OH

F. o} —
/N\\ \/NH2
XN N

O/N\ — /
NG \ /N

F N N H

2
o
=z — /
N\ \/NH
\\N N

129



WO 2019/214681 PCT/CN2019/086201

o O
\\S,O O A N A — ,
be) \ 7 NH
XN N
OH
AONAN A =\
\ 7 NH
Y \N N
S
o (o]
‘< >;'S\"/O\)\/O AN NN
O SN \ N/ Boc
OH
F\)\/O Z N A —
NP \ /N
N
NH,
oH
NN \ N
~, /
SN \_ /" H
OH
F A O~ N =\ s
- N\ / NH
XN N
OH
F. O. —
7NN NG
/
N \ K
OH
F. O
“ - Ve
TN \ 7/ NH
X \N N

N N 0}/-—0
OH
F O~y N — N/
™ \N \ N/ \
OH
F. (0] —
7NN / N{'|

130



WO 2019/214681 PCT/CN2019/086201

= — /
N\\ \ 7 NH
XN N
H
/O\©:N =
y) /—NH;
N \ N
o [
OO
/ /—NH;
N \
/
e =
/ /
N \ N
OH
F. O. AN = —
SN Y, \ 7/ NH
N
A NzN —
N NJ)—< >—<\ N/>—NH2
0
\O N — NH.
N N7 \ 72
e a S, =
N s \_ /e
F
NANAN =\ /
[ /N
P 7N

131



WO 2019/214681

H
N/
XN
F
N™™ —
\/\ \ ~NH
N NGO

132

PCT/CN2019/086201



WO 2019/214681 PCT/CN2019/086201

OH
F. 0 —
= /
N\\ \/NH
XN N
OH
F. O/N\ — N
N \N/ \
= — /
N\\ \/NH
XN N
<~ \ \ /N
XN N N
F
/O/N\ — /
NP \
N N
F
OHH
F\)\/N\@S — —
/ \ ,~—NH
N N/ \N
OHH
F\/K/N\@S — — /
4 / #—NH
N \N \N
OH
Fe N s = _
/4 / 7—N
\@N \N \N \
F

10. A process for preparing the heteroaryl compound having a structure of formula (I),
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or a pharmaceutically acceptable salt, a solvate, a hydrate, an isotopically labeled
derivative or a radiolabeled derivative thereof according to any one of claims 1 to 9,

Rb
A~ N
wepd s, I
oI
when the structural unit ~ R" is Formulal<@)  comprising the steps of
p g p

(i) reacting compound 1 with compound 2 to give compound 3 at -78°C in an organic
solvent and in the presence of a base;

(ii) reacting the compound 3 obtained from step (i) with compound 4 in an organic
solvent and in the presence of a base and a Pd catalyst at 80°C;

R
o R,

%7) R? B{\ R Ry R

" N EG “-d N h/l NN
2z o R ) e Rt / b

CR x NI

3 5
b
u RS §
N
{O1ox+ s

. . . RS .

when the structural unit ~ R" is ~ Formulakb) and R is R\/Zl, comprising

reacting compound 5 with compound 11 at 60°C in an organic solvent and in the
presence of a base;

(R")n

C Rl
H (R)m R )"' RSB Rc/\N N (»I_)rn ==\
7 N4 NS Q X

12

wherein R is H, Ci-s alkyl, Ci-s alkoxycarbonyl, Ci-2 alkylcarbonyl and phenyl, and
the Ci.s alkyl, C1.s alkoxycarbonyl, Ci-2 alkylcarbonyl and phenyl of which is
optionally substituted by halogen, OH, C1-3 alkoxy, Cs-¢ heterocycloalkyloxy or
toluenesulfonyloxy;

b
R~ :
N U
HOTS SR S~ R
T v R w
when the structural unit ~ R" is  Fomulak®) and RPis  OH  comprising

reacting compound 5 with compound 13 at 50°C in an organic solvent and in the
presence of a base;
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[>—Rd , ;

H Ry R o 13 Rd N R R

NZ N aN o N p %

Rt Ly \_¢ \>Z’Y R A ¢ Ly

14
s ;
wherein R%is H or C1.3 alkyl;
Z/ U
~~-5.-U Ra_
YOfor+ &N»_é
v

when the structural unit ~ R" is  Formulal-e)  where Uis O and Z is N,

comprising reacting compound 15 with compound 16 at 120°C in polyphosphoric
acid (PPA);

R R

Y, 4

HO \ Q %—X Y

OH z -0 =|= =\
&y ' T 0y
X XN Q X

NH,
15
17 .
H
Z/ U
~-_-U Ra= | P
YOTor+ e
T v
when the structural unit ~ R" is  Formulalte)  where Uis S and Z is C,

comprising reacting compound 18 with compound 19 at 90°C in an organic solvent
and in the presence of a base and a Pd catalyst;

© ¢ X R G
Rl [ e = el Lo
18 20
Y{-VOZ C\)/>—§‘ Rb
when the structural unit  R” is Formuak@ ywherein RP is H, comprising the

steps of

i) reacting compound 26 with compound 27 to form compound 28 in an organic
solvent and in the presence of a Pd catalyst, Cul and an organic base at room
temperature;,

ii) reacting the compound 28 obtained from step i) with DBU to form compound 29 in
a mixed solvent of MeOH and H20 at 80°C;
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iii) reacting the compound 29 obtained from step ii) with compound 30 to form
compound 31 in an organic solvent and in the presence of a Pd catalyst and a base at
80°C;

(R)m

\
Iz __
Z

B N . .
g Vi Rm R")n
io \ X M—) (-\:)\

N
30 Ra#/N\/\,/Y
N Q

31

when the structural unit ~ R" is Formulal-(e)  comprising the steps of

i) reacting compound 32 with compound 33 to form compound 34 in an alcoholic
solvent and in the presence of a base at 80°C;

ii) reacting the compound 34 obtained from step i) with compound 30 in an organic
solvent and in the presence of a base and a Pd catalyst at 80°C;

(R

v O ==
ey [P j oy
g\ o =X R R
30

' = =I= 1=\
e R e T L S A SO
R—\)\NH NGEN 3 SN Q X
2
34 35

11. The process according to claim 10, wherein,

Rb
~u 0+
i U

when the structural unit R is Formulak@)  comprising the steps of

(i) reacting compound 1 with compound 2 to give compound 3 at -78°C in THF and
in the presence of s-butyllithium;

(ii) reacting the compound 3 obtained from step (i) with compound 4 in DMF and in
the presence of Na2CO3 and Pd(PPhs)4 at 80°C;
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RY, N
-Qj o+ N@;Nf%

Ra
. . . c
when the structural unit ~ R™ is Formula H(b) and Rbis R& e

comprising reacting compound 5 with compound 11 at 60°C in DMF and in the
presence of Cs2COs; wherein R° is a Ci-3 alkyl or a halogenated Ci-3 alkyl,

QZL o>+ R\'@;Nﬁ

Re R

ha

H

when the structural unit ~ R" is Formula -b) and RPis  OH
comprising reacting compound 5 with compound 13 at 50°C in DMF and in the
presence of K2COs3;

= U
YOLort =L

when the structural unit  R™ is Formulal(¢)  \where Uis O and Z is N,

comprising reacting compound 15 with compound 16 at 120°C in polyphosphoric
acid (PPA),

A\
when the structural unit  R™ Formula I(¢)  \here Uis S and Z is C,

"g:ié& I

comprising reacting compound 18 with compound 19 at 90°C in CH3CN and in the
presence of K2CO3 and Pd(PPh3)a4;

R | §
R
when the structural unit ~ R" is Formual@  wherein R® is H, comprising

the steps of

1) reacting compound 26 with compound 27 to form compound 28 in DMF and in the
presence of Pd(PPh3)2Clz, Cul and triethanolamine at room temperature;

i1) reacting the compound 28 obtained from step i) with DBU to form compound 29 in
a mixed solvent of MeOH and H20 at 80°C;

ii1) reacting the compound 29 obtained from step ii) with compound 30 to form
compound 31 in DMF and in the presence of Pd(PPh3)4 and Na2COs at 80°C;

7N
Z Ra—
when the structural unit ~ R" is  Formulal-(e)  comprising the steps of
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i) reacting compound 32 with compound 33 to form compound 34 in EtOH and in the
presence of NaHCOs3 at 80°C;

i1) reacting the compound 34 obtained from step i) with compound 30 in DMF and in
the presence of K2CO3 and Pd(PPhs)4 at 80°C.

12. A pharmaceutical composition comprising heteroaryl compound having a structure
of formula (I), or pharmaceutically acceptable salt, solvate, hydrate, isotopically
labeled derivative or radiolabeled derivative thereof according to any one of claims 1
to 9, and optionally a pharmaceutically acceptable excipient.

13. A use of the heteroaryl compound having a structure of formula (I), or
pharmaceutically acceptable salt, solvate, hydrate, isotopically labeled derivative or
radiolabeled derivative thereof according to any one of claims 1 to 9 in detecting Tau
aggregates in vitro, ex vivo, and in vivo.

14. A use of the heteroaryl compound having a structure of formula (I), or a
pharmaceutically acceptable salt, solvate, hydrate, isotopically labeled derivative or a
radiolabeled derivative thereof according to any one of claims 1 to 9 in manufacturing
an imaging agent for Tau aggregates.

15. A method of Tau imaging, comprising the steps of

(a) administering to a subject an effective amount of (i) the heteroaryl compound
having a structure of formula (I), or a pharmaceutically acceptable salt, a solvate, a
hydrate, an isotopically labeled derivative or a radiolabeled derivative thereof
according to any one of claims 1 to 9, or (ii) the pharmaceutical composition
according to claim 12; and

(b) imaging the brain of the subject.
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