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Claims

What is claimed is:

1. A compound of Formula (I) below, or a pharmaceutically acceptable salt, or prodrug

thereof,
OH oRz Rz
O X Ry
AlYN\AEAg R3’
R (1),
wherein:

R1 is hydrogen, deuterium, halogen, cyano, hydroxyl, carboxyl, amino, Ci.6 alkyl,
C2.6 alkenyl, Co.6 alkynyl, C1.6 alkoxy, C1.6 alkylamine, Cs-2o carbocyclyl, or Cs.2o
heterocyclyl;

each of Rz, R2’, Rs, and Rs’, independently, is hydrogen, deuterium, halogen,
cyano, hydroxyl, carboxyl, amino, formyl, nitro, C1.6 alkyl, C2.¢ alkenyl, C,.s alkynyl, Cs.
6 alkoxy, Ca.s alkenyloxy, Ci1.6 alkylcarbonyl, Ci.6 alkyloxycarbonyl, Ci1.6 alkylamine, Ca.
20 carbocyclyl, or Cs.20 heterocyclyl;

A1is CRsor N;

Az is CRsRe or NRy7;

Az is CRs'Rs or NR7;

R4 is hydrogen, deuterium, halogen, cyano, hydroxyl, carboxyl, amino, Ci.6 alkyl,
C26 alkenyl, Co6 alkynyl, C1.6 alkoxy, Cz-20 carbocyclyl, or Cs-2 heterocyclyl; and

each of Rs, Rs, R, Re', R7, and R7, independently, is hydrogen, deuterium,

halogen, cyano, hydroxyl, carboxyl, Ci.¢ alkyl, C2¢ alkenyl, C> alkynyl, C1. alkoxy, Cs-
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20 carbocyclyl, or Cs-20 heterocyclyl; or Rs and Re, Rs and Rs, or Rs and Rs , together
with the adjacent atom to which they are each attached, form Cz.10 carbocyclyl or Cs.10
heterocyclyl, wherein each of Ci.¢ alkyl, Co.¢ alkenyl, C> alkynyl, C1.6 alkoxy, Coe
alkenyloxy, C1.6 alkylcarbonyl, C1.6 alkyloxycarbonyl, Ci.¢ alkylamine, Cs.10 carbocyclyl,
Cs-10 heterocyclyl, Cs-20 carbocyclyl, and Cs-20 heterocyclyl is optionally substituted with
1 to 5 moieties of deuterium, halogen, hydroxyl, cyano, amino, nitro, carboxyl, C1.6 alkyl,
C16 alkoxy, C1-6 alkylamino, C1-6 alkyl(Cs-10 carbocyclyl), Ci-s alkyl(Cs-10 heterocyclyl),
C1-6 alkoxy(Caz-10 carbocyclyl), Ci.6 alkoxy(Cs-10 heterocyclyl), Cs.10 carbocyclyl, or Cz-10

heterocyclyl.

2. The compound, or the pharmaceutically acceptable salt, or prodrug of claim 1, wherein
R1 is hydrogen, deuterium, halogen, hydroxyl, C1.6 alkyl, or C1.6 alkoxy, and each of R,
R2’, R3, and Rz3’, independently, is hydrogen, deuterium, halogen, hydroxyl, carboxyl,
amino, Ci.6 alkyl, C2. alkenyl, C1.¢ alkoxy, C1-¢ alkylcarbonyl, Ci1.¢ alkyloxycarbonyl, or

Cz-20 carbocyclyl.

3. The compound, or the pharmaceutically acceptable salt, or prodrug of claim 1 or 2,
wherein Ry is hydrogen, deuterium or C1.6 alkyl, and each of Rz, R2’, R3, and Rz’,
independently, is hydrogen, deuterium, halogen, carboxyl, Ci-¢ alkyl, C1-6 alkoxy, Ci6

alkylcarbonyl, or Ci.6 alkyloxycarbonyl.

4. The compound, or the pharmaceutically acceptable salt, or prodrug of any one of
claims 1 to 3, wherein each of R4, Rs, Rs, Rs, and Re’, independently, is hydrogen,

deuterium, halogen, hydroxyl, Ci-¢ alkyl, C2.6 alkenyl, C1.6 alkoxy, Cs.2o carbocyclyl, or
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Cs-20 heterocyclyl, and each of R7 and R7', independently, is C1- alkyl, Cs-20 carbocyclyl,
or Cs-20 heterocyclyl, and each of Ci.6 alkyl, C3-20 carbocyclyl, and Cs.20 heterocyclyl is

optionally substituted with 1 to 3 Cz.g carbocyclyl or Cs.g heterocyclyl.

5. The compound, or the pharmaceutically acceptable salt, or prodrug of any one of

claims 1 to 4, wherein each of Rz and R7', independently, is

oo, o
NbY /Mn (Re)m (Re)m ang

each of W1 and W-, independently, is Cs.g carbocyclyl or Cs.g heterocyclyl;

or

wherein:

YisO,S, SO, SOz, or CHy;

Rs is hydrogen, deuterium, halogen, hydroxyl, Ci.6 alkyl, or C1.6 alkoxy, wherein
Cu16 alkyl or C1.6 alkoxy is optionally substituted with 1 to 5 deuterium, halogen or
hydroxyl groups;

m is an integer of 1 to 5;

n is an integer of 0 to 2;

p is an integer of 0 to 2; and

the star (*) indicates a chiral center.

6. The compound, or the pharmaceutically acceptable salt, or prodrug of claim 4 or 5,

wherein each of R7 and R, independently, is
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whereinmis 1, 2, or 3.

7. The compound, or the pharmaceutically acceptable salt, or prodrug of any one of

claims 4 to 6, wherein each of R7 and R{J,mi,odependently, is

wherein each of R14, Ris and Rys, independently, is hydrogen or deuterium.

8. The compound, or the pharmaceutically acceptable salt, or prodrug of claim 1,
wherein:

R1 is hydrogen, deuterium, halogen, or C1.6 alkyl;

each of Rz, R2’, R3, and R3’, independently, is hydrogen, deuterium, halogen,
hydroxyl, carboxyl, amino, C1.6 alkyl, C2.6 alkenyl, C1.6 alkoxy, C1.6 alkylcarbonyl, C1.6
alkyloxycarbonyl, or Cs-2 carbocyclyl,

each of Rs, Rs, Rs, Re, and Re , independently, is hydrogen, deuterium, halogen,
Cu6 alkyl, or Cz6 alkenyl; and

each of Rz and R7', independently, is hydrogen, deuterium, carboxyl, Ci-s alkyl,

Ca-20 carbocyclyl, or Cs-20 heterocyclyl.

9. The compound, or the pharmaceutically acceptable salt, or prodrug of any one of
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claims 1 to 8, wherein:
R1 is hydrogen, deuterium or Cy.6 alkyl;
each of Rz, R2’, R, and R3’, independently, is hydrogen, deuterium, halogen,
carboxyl, C1.6 alkyl, C1.6 alkoxy, Ci.6 alkylcarbonyl, or C1.¢ alkyloxycarbonyl;
5 each of Rs, Rs, Rs, Re, and Re , independently, is hydrogen, deuterium, Ci.6 alkyl,
or Co alkenyl; and

each of R7 and R7, independJevrlt\!y, is

@/JN/VVB (R8)m
\HBY /an , and

10 each of W1 and W-, independently, is Cs.g carbocyclyl or Cs.g heterocyclyl;

wherein:

YisOorsS;
Rs is hydrogen, deuterium, halogen, hydroxyl, Ci.6 alkyl, or C1.6 alkoxy, wherein
C16 alkyl or C1.6 alkoxy is optionally substituted with 1 to 5 deuterium, halogen or
hydroxyl groups;
15 m is an integer of 1 to 5;
n is an integer of 0 to 2;
p is an integer of 0 to 2; and

the star (*) indicates a chiral center.

20  10. The compound, or the pharmaceutically acceptable salt, or prodrug of any one of

claims 1 to 9, wherein A1 is CR4, A2 is NR7 and Az is CRs Rs .
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11. The compound, or the pharmaceutically acceptable salt, or prodrug of claim 1,

wherein:
A1 is CH;

Az is NR7;

Azis CRsRs :

R1 is hydrogen, deuterium or C16 alkyl;

each of Rz, R2’, Rs, and R3’, independently, is hydrogen, deuterium, halogen,

carboxyl, C1.6 alkyl, C1.6 alkoxy, C1.6 alkylcarbonyl, or C1.6 alkyloxycarbonyl;

each of Rs and R, independently, is hydrogen, deuterium, C1-6 alkyl, or Co-6

alkenyl;

R~ is

Rs is hydrogen, deuterium, halogen, hydroxyl, Ci.6 alkyl, or C1.6 alkoxy, wherein

C16 alkyl or C16 alkoxy is optionally substituted with 1 to 5 deuterium, halogen or

hydroxyl groups.

12. The compound, or the pharmaceutically acceptable salt, or prodrug of any one of

claims 1 to 11, wherein the compound is one of the following compounds:
OH O OH O OH O OH O
O ONGZN O\ O
NN N‘N N N‘N N N‘N X N‘N
F S F > S o S
Compound 1 Compound 2 Compound 3 Compound 4
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OH O OH O OH O OH O
N
NN N‘N N N N‘N NN N‘N
legviEegriNggolNeg
S
S F S
Compound 5 Compound 6 Compound 7 Compound 8
OH O OH O OH O OH O
@) X @) @) N @) X
NN N.
N N NNy NNy

.
)
-HQ;/

O

.
)

()]

F F Cl
Compound 9 Compound 10 Compound 11 Compound 12
OH O OH O OH O OH O
NN O OM 0
xN- N
NN N\N N N N

.
L)

0

3
)

n

3
)

@)

9,

(7))

X
NP
)
F

Compound 13

Compound 14

Compound 15

Compound 16

OH O OH O OH O OH O
CNGEN O A NGEN O\
N~ N.
NS N\N NN N\N N A N
Negv|Fegritegeifege
S S F S S
E E E cl F
Compound 17 Compound 18 Compound 19 Compound 20
OH O OH O OH O OH O
O O O O
N ~N.
NN N‘N X N AN N‘N

T

3
0

O

Tn

3
)

_n
0

3
L)

n
Tm
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Compound 21 Compound 22 Compound 23 Compound 24
OH O OH O OH O OH O
0 AN 0 AN o AN o X
x~_N = ~ _N. N > _N. N - N. N

:>—Zl
wn

F

3
0

F F F F S F
Compound 25 Compound 26 Compound 27 Compound 28
OH O OH O OH O OH O
N
N N‘N X N‘N X N‘N N oj
i CIr 2
S0 NeriRies
F F S
F
S F S F F S
Compound 29 Compound 30 Compound 31 Compound 32
OH O OH O OH O
SN OH O @) @)
o, i} 0\/© A N
SNy OH N Ny NNy

°N
AP |0 ege
s s F F
F
F S ok F S

Compound 33 Compound 34 Compound 35 Compound 36

OH O OH O OH O
o A o A R

N N‘N N N o N N‘N D

3
0

n

ig,
R

Tn

a
3

n
o

Compound 37

Compound 38

Compound 39

13. The compound, or the pharmaceutically acceptable salt, or prodrug of any one of

claims 1 to 12, wherein the prodrug has the following formula:
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wherein G is -C(R9Rg’)-O-CO-R1o, -C(R9Rg’)-O-CO-0O-R10, -C(R9R9’)-NR11-C(=0)-CO-
O-R1o0, -C(R9Rg’)-O-CO-C(R9Rg’)-NR11-CO-0-R10, -C(R9R9’)-C(RgRg’)-O-CO-R1o, -
C(R9R9’)-Rig, -C(=0)-0-R10, -C(=0)-Rig, -C(=0)-O-alkylene-O-Rio, -C(=0)-NR1oR11,
or -P(=0)(R12R13), and wherein each of Ry, Ry’, and R131, independently, is hydrogen or
Cig alkyl; Rio is C1-g alkyl, Cs.10 carbocyclyl, or Cz-10 heterocyclyl; Riz is C1.g alkoxy;

and Rz is C1.s alkoxy or C1.g alkylamine.

14. The compound, or the pharmaceutically acceptable salt, or prodrug of claim 13,

@)

0 o
IO )ko \o)ko - o)L

0]

whereln Gis© ;

)p
K(P \/ LNJ gee

15. The compound, or the pharmaceutically acceptable salt, or prodrug of claim 13,

wherein the prodrug is one of the following compounds:
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i
HC AN

(0]
o]

F

CH, CH,
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Y
o] o]
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SNg Y

CH,

Y

o~ "o o
o X
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F i i

! :Ls

F

Compound 40 Compound 41 Compound 42 Compound 43
Hac\o)ko Hsc\O)LO HBCLO
[e} o) H, C/k kO o
o N RN O\ RS
Compound 44 Compound 45 Compound 46 Compound 47
H.C CH o] o o CH,
VS >\\O heo )L )L )\3
O)\O o Of\CHS ° i o o CH,

RN
NS N\N
F
s
F CH,

1525
s

F CH,

)

n

o o0
° X

XN N\N
F

! :S !

CH,

.
),

T

Compound 48 Compound 49 Compound 50 Compound 51
X ¥ X by
_CH, _
A,C ‘1 o A~cn, CL o 0“0 o
o o o o o 0 ° X
w W e o
N A N
\N A N\N N N\

O

e

F F
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&
O

Compound 52

Compound 53

Compound 54

Compound 55
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o <) CH, o)
H:,C)L‘L I%\CHJ o)\o o] Hsc)ko
. o o o o OW\\)?/% ko o
\\N\ Ow N N\N CH ° A
N Ny ’ ~ N\N CH,
oo | o | L0
Sk S o, F S F
S
F
Compound 56 Compound 57 Compound 58 Compound 59
o [e]
HSC)LO H3C)k0
L .
oA LA
« N\N o, Ny CH,
o0 | Q0T
/ S F CH,

Compound 60 Compound 61

16. A pharmaceutical composition, comprising the compound, or the pharmaceutically
acceptable salt, or prodrug of any one of claims 1 to 15, and a pharmaceutically

acceptable carrier thereof.

17. A use of an effective amount of the compound, or the pharmaceutically acceptable
salt, or prodrug of any one of claims 1 to 15 or the pharmaceutical composition of claim

16 for the manufacture of a medicament for treating influenza.

18. A method of preparing a compound of Formula (I) below, or a pharmaceutically

acceptable salt, or prodrug thereof,




OH OR2 R
@)
X R
Ai. _N_ _A; R3
R (),
the method comprising:
OP O
0 X ’
A, i/o
providing an aldehyde R :
R2 RZ'
1 R3'
reacting the aldehyde with a carbonyl compound ~ Re to afford a first
OP OH R2Ry
0)
X R;
A»]\ O R3'
7 07 Rg

5 intermediate Ri :

reacting the first intermediate with a hydrazine to afford a second intermediate

; and
converting the second intermediate to the compound of Formula (1), or the
pharmaceutically acceptable salt, or prodrug thereof,
10 wherein:
P is a protecting group;
A1 is CRy;

Az is NR7;
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Azis CRsRs;

R1 is hydrogen, deuterium, halogen, cyano, hydroxyl, carboxyl, amino, Ci.6 alkyl,
C26 alkenyl, Cz. alkynyl, C1.¢ alkoxy, Ci16 alkylamine, Cs.20 carbocyclyl, or Cz-20
heterocyclyl;

each of Rz, R2’, Rs, and Rs’, independently, is hydrogen, deuterium, halogen,
cyano, hydroxyl, carboxyl, amino, formyl, nitro, C1. alkyl, C2.¢ alkenyl, C,.6 alkynyl, Cs.
6 alkoxy, Ca.s alkenyloxy, C1.6 alkylcarbonyl, Ci.6 alkyloxycarbonyl, C1.6 alkylamine, Ca.
20 carbocyclyl, or Cs-20 heterocyclyl,

R4 is hydrogen, deuterium, halogen, cyano, hydroxyl, carboxyl, amino, C1.6 alkyl,
Ca. alkenyl, C26 alkynyl, C1.6 alkoxy, Cs-20 carbocyclyl, or Cz-20 heterocyclyl;

Rs is H; and

each of Rg and Ry, independently, is hydrogen, deuterium, halogen, cyano,
hydroxyl, carboxyl, C1.6 alkyl, C2¢ alkenyl, C2.6 alkynyl, C1.6 alkoxy, Cz-2o carbocyclyl,
or Cs-20 heterocyclyl, and

wherein each of C1 alkyl, C26 alkenyl, Ca.6 alkynyl, C1.6 alkoxy, C26
alkenyloxy, C1.6 alkylcarbonyl, C1.6 alkyloxycarbonyl, C1.¢ alkylamine, Cs-2q carbocyclyl,
and Cs.xo heterocyclyl is optionally substituted with 1 to 5 moieties of deuterium,
halogen, hydroxyl, cyano, amino, nitro, carboxyl, Ci.¢ alkyl, C1.6 alkoxy, Ci.s alkylamino,
C1-6 alkyl(Cs-10 carbocyclyl), Ci-6 alkyl(Cs-10 heterocyclyl), Ci-6 alkoxy(Cs-10

carbocyclyl), Ci-6 alkoxy(Cs-10 heterocyclyl), Cs-10 carbocyclyl, or Cz-10 heterocyclyl.



