CLAIMS
1.  Acompound of Formula (I):

(R%3);
R? R3
7\,
>‘A X4 A ‘< ,
R2 ’X\ /X - R4
Y Y D,

or a stereoisomer, a geometric isomer, a tautomer, a hydrate, a solvate, or a
pharmaceutically acceptable salt thereof,

each of A and A’ is independently
y2-Y! y2- x

Lot IR 0, T KA,

a -s«;:i SV ADUE AG oY
2 _N

-§_</>:2IN1£ 11“0_</ j@ﬁ ® v D\f’ﬁ E \ Y)\(\;‘ §"’

y2-Y! > y2-Y! )J\ | '?5_
R6a RGa R6a

5 YA % X ENIPS X2
RO HOT ﬂ* R ot
R =0 Hox N_%
I NH %I EQ}E Sox Nox
7 . ey )X
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Y2 ‘s{ /RGE
\\f
ST Sy
xelke,
Y1
XZQYZ O / \
X! 3 N
. e LY
X2 YZJ\;{ , e X
~ Y2
x1 X2 z \X2 RT R7a

;{5 \/\YZ Y2 e Y X!
g(z& , _§ g(zll\éf ’ E(//QL;’J\;s

X2

wherein each X! is independently O, S, NR¢, or CR’R"
each X? is independently NR®, O or S;
each X3 is independently O, S, NR®, C(=0) or CR'R?;

1=vy2
X* is (CR'R™),, Y4 6 Sor NRS;
w
X
™7™ is carbocyclyl or heterocyclyl;

each Y! and Y? is independently N or CR’;

Z is -(CHp)s-, -CH=CH-, -N=CH-, -(CH2)a-N(R®)-(CH2)b-, or -(CH2)s-O-(CH2)s-,

wherein each a and b is independently 0, 1, 2 or 3;
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each c is independently 1 or 2;

each d is independently 1 or 2;

eis 0, 1, 2, 3 or 4 with the proviso that where X is O, S or NR®, e is 1;

fis0,1,2,3 or 4,

each of X and X’ is independently N or CR’;

each of Y and Y’ is independently -U-(CR°R%%)-R?;

each U is independently -C(=0)- or -C(=S)-;

each t is independently 1;

each k is independently 0, 1 or 2;

R! and R?, together with X-CH they are attached to, optionally form a 3-8
membered heterocycle or carbocycle, Cs.12 fused bicycle, Cs.12 fused heterobicycle,
Cs.12 spiro bicycle or Cs.12 spiro heterobicycle; or R? and R?, together with X’-CH
they are attached to, optionally form a 3-8 membered heterocycle or carbocycle, Cs.12
fused bicycle, Cs.12 fused heterobicycle, Cs.;2 spiro bicycle or Cs.i2 spiro
heterobicycle;

each R’ is independently H, deuterium, hydroxy, alkyl, heteroalkyl, cycloalkyl,
heterocyclyl, aryl, heteroaryl, aralkyl, or alkoxy;

each R*? is independently H, deuterium, oxo (=0), hydroxy, amino, F, CI, Br, I,
cyano, aryl, heteroaryl, alkoxy, alkylamino, alkyl, haloalkyl, alkenyl, alkynyl,
heterocyclyl, cycloalkyl, mercapto, nitro, or aralkyl;

each R® is independently H, deuterium, aliphatic, haloaliphatic,
hydroxyaliphatic,  aminoaliphatic,  alkoxyaliphatic, alkylaminoaliphatic, or
alkylthioaliphatic;

each R is independently H, deuterium, hydroxy, amino, F, Cl, Br, I, cyano,
alkyl, haloalkyl, alkenyl, alkynyl, heterocyclyl, cycloalkyl, mercapto, nitro, aralkyl,
arylamino, heteroarylamino, arylalkylamino, heteroarylalkylamino, heteroaryloxy,
heteroarylalkyl, arylalkoxy, heteroarylalkoxy, heterocyclyloxy, heterocyclylalkoxy,
heterocyclylamino, heterocyclylalkylamino, or aryloxy;

each R’ and R’ is independently H, deuterium, F, Cl, aliphatic, heteroalkyl,

475



haloaliphatic, hydroxyaliphatic, aminoaliphatic, alkoxyaliphatic, alkylaminoaliphatic,
or alkylthioaliphatic;

each R%, R® R!? and R! is independently H, deuterium, alkyl, heteroalkyl,
cycloalkyl, heterocyclyl, aryl, heteroaryl, aralkyl, haloalkyl, hydroxyalkyl,
heteroarylalkyl, heterocyclylalkyl, or cycloalkylalkyl;

each R!? is independently -N(R'*)C(=0)OR!% or -N(R'*)C(=0)-R"%%;

each R13 is H; and

each R'*is H, deuterium, alkyl, heteroalkyl, or heterocyclyl;

wherein each of -U-(CR°R**}-R'?, NR®, CR'R” CR’, -(CHz)s-, -CH=CH-,
N=CH-, -(CH2)--N(R®-(CH2)»-, alkyl, heteroalkyl, carbocyclyl, cycloalkyl,
heterocyclyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, a group derived from a-amino
acid, Cs.12 fused bicycle, Cs.12 fused heterobicycle, Cs.12 spiro bicycle, Cs.12 spiro
heterobicycle, alkoxy, haloalkyl, alkenyl, alkynyl, arylamino, heteroarylamino,
arylalkylamino, heteroarylalkylamino, heteroaryloxy, heteroarylalkyl, arylalkoxy,
heteroarylalkoxy, heterocyclyloxy, heterocyclylalkoxy, heterocyclylamino,
heterocyclylalkylamino and aryloxy is optionally substituted with one or more

substituents, wherein the substituent is deuterium, hydroxy, amino, halo, or cyano

alkyl.
% (R%)
- et
2. The compound according to claim 1, wherein x4 is
1 5a 1
Q Q1_Q2 Q1/\/(R )f Q\/(RSa)f
X% X3 X X
—_(R%) = _(R*9 — —
e \~ f
WP K o K
Y1_Y2 Yi-y2 Y1_y2 Y1-y2
2 ol (R%) Q'— _(R%) QP (R%)
Q1'Q ~ (R52), 1752 Q1ﬁ/ f P f af P d
X X X X

Vs s s WPs sl SUS S S WS S s WS &

Y'-y2 , Y-y Y'-y2 , Y'-y2 , Yi-y?
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e Q2 (R53) N Rsa)f Q2

Q 1 « Q1 QZ (Rsa)f
5a
- (RSa \_ (R™)
+ S A

Y1 Y2

/(Rsa)f
Q3_. (/;/(R )f (R )f \/(R5a)f Q‘l; Q2
X1e
e
(R>)
sl X 5‘22 d N\
ﬁ/ (R52); /(Rsa)f _\ (R%a) /_ QZ/(Rsa)f Q(?/Q(sta)f
X
H E‘% b %%zé
, x® or
Q'-Q2 (R

5%

each Y! and Y? is independently N or CR’;

each X3 is independently O, S, NRS, C(=0) or CR'R’?;

each X is independently CR’R’2, O, S or NR?;

each Q' and Q? is independently NR®, O, S, C(=0), or CR’R"%

each Q? is independently N or CR7;

each e is independently 0, 1, 2, 3 or 4 with the proviso that where X is O, S or
NRS, e is 1;

each f'is independently 0, 1, 2 or 3;

each R* is independently H, deuterium, hydroxy, amino, F, Cl, Br, I, cyano, Ci
alkoxy, Ci.¢ alkylamino, Ci alkyl, Ci.s haloalkyl, C,¢ alkenyl, C26 alkynyl, Ca-10
heterocyclyl, Cs.g cycloalkyl, mercapto, nitro, Ce.10 aralkyl, Cs.10 arylamino, Ci.o
heteroarylamino, Ce-10 aryl-Cig-alkylamino, Ci.9 heteroaryl-Ci¢-alkylamino, Cio
heteroaryloxy, @ Ci9  heteroaryl-Ci¢-alkyl, Cs.10  aryl-Cie-alkoxy, Cio
heteroaryl-Ci.¢-alkoxy, Cs-10 heterocyclyloxy, Ca-10 heterocyclyl-Ci-s-alkoxy, Ca-19

heterocyclylamino, Cz-10 heterocyclyl-Ci-¢-alkylamino or Ce-10 aryloxy;
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each R® is independently H, deuterium, Cis alkyl, Cis haloalkyl, Cis
hydroxyalkyl, Ci.6 aminoalkyl, Ci¢ alkoxy-Ci.s-alkyl, Ci.s alkylamino-C;-¢-alkyl, or
Ci-6 alkylthio-Cj.¢-alkyl; and

each R7 and R is independently H, deuterium, F, Cl, C1.¢ alkyl, C1-¢ heteroalkyl,
or Ci.¢ haloalkyl.

R5a)f
3. The compound according to claim 2, Wherein X4 is
y (RS (R R (RS =y (R
Y1 Y2 Y1 \(2
hIl-\/“*""")f —a—\/<R53>f (R (RO \ (RS
3\ g j ; j ; Q
Y-y Y'-Y? Y'-v?2 , Y'-v? ,
o} RS
\é ), (R%) \>>/EN (Rsa)f (R%?) (R%
_g \ E i i 5 \
Y'-v? Y'-y2 Y'-v?

“

6

”éﬁx

-

Sa

L(R5®), (R52), R (R52);
X5

7 4—@:5% ga)f g

Q (R%) N, (R53>f —\/ R%) (R%)
/ \
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wherein each R* is independently H, deuterium, oxo (=0), hydroxy, amino, F,
Cl, Br, I, cyano, Cis alkoxy, Cis alkyl, Ce.10 aryl, -CF3, -OCF3 nitro, or Ci¢
alkylamino;

each Y! and Y? is independently N or CR’;

each X’ is independently CR’R”?, O, S, C(=0) or NR¢;

each f'is independently 0, 1, 2 or 3; and

each R® is independently H, deuterium, C;4 alkyl, Cis haloalkyl, Cis

% (R%)

hydroxyalkyl, Ci.s aminoalkyl, or Ci.¢ alkoxy-Ci4-alkyl.

7 N\ i
4. The compound according to claim 3, wherein x* is
5a 5a
R R l_\/
S S/
Yi-v2 Yi1-y2 Y1 Y2 Y1 Y2 Y1 Y2 \(1 Y2
b > b >
R5a R5a
N/ -f-j ;— —é-: ;— *E—: ;—
Y1_Y2 Y1 YZ Y1 YZ Y1_Y2
2 2
0
N/ R5a R5a
N/ %j i% N N/
Y1_y2 Y1 Y1 Y2 Y1_y2 Y1_y2
> 2 b b >
R5a
\ /,
Y1_Y2
b
5
R>2 R /RSa RSE
\ N A — = (3
Y1_Y2 Y1_Y2 Y1 Y2 X5 X5
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R RS2 O Rsa RSa _|= RO
N
ﬂ § j/ \i g 4 _g 7 N\ %_
Xs 2 X5 2 > Xs b
R5a R5a R N/
; i \i : 3 i/ \i % 7 N\
X5 2 X5 2 X5 b
R5a Rﬁa
7\
X5

O R5a
% j/ \E g
Xs 2 b
7\ g 72\
X5 , x5 or X5 :

wherein each R is independently H, deuterium, oxo (=0), hydroxy, amino, F,
Cl, Br, L, cyano, Ci4 alkyl, -CF3, -OCF3, mercapto, nitro, or Ci4 alkylamino;

each Y'! and Y? is independently N or CH;

each X° is independently CH;, O, S or NRS; and

each Rl6 is independently H, deuterium, Cis alkyl, Ci.s haloalkyl, Cis
hydroxyalkyl, Ci.¢ aminoalkyl, or Ci.¢ alkoxy-Ci-s-alkyl.

5. The compound according to claim 1, wherein each of A and A’ is

independently

Y2’Y\1 : Y2\
’L‘(&X}% /L @;ﬁ xzj©/, ’§‘</X21|/r\11£’
2 ‘L& 2 2 2~
'§_</>Y<2 L , _g{/L | /Nyrf —g%@ﬁx _g{{@jgiﬁ
Y2 Ny 2
-g_(le,(l,ﬁf , 50~ @\;‘ N @\,ﬁ + \ Y;z_é_ ,



Yz X i ,
. RS
Sox Rox ¢ m /@\/ﬁ/[” -
D‘@E yi= 1 v? ,
2 -
| D5 Z.__vy? \Y\W}i
@ N | 3% X:
M E X2 % O d
Yz\ﬁ;‘{ X RS2 A RO X2/§ v2
WY W /Y %{ §_(/‘Y2
% O Xy XZl:‘\ X2
Y1
o 7\ )(1 N\ x1 > x2
x4 N a 20 /Y NG
|
YZ’J\;‘(\ _Flgga x J}g _ll?_Sa x J\js\ X? J}:\
/Ygxz R7 R?a 0o ( )):2
: o, X
x2J\£ v A NS 2

A} //

0

wherein each R’ is independently H, deuterium, hydroxy, Cis alkyl, Ci.
heteroalkyl, Cs.s cycloalkyl, Cz.10 heterocyclyl, Ce.10 aryl, Cio heteroaryl, Ce.10
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aryl-Ci¢-alkyl, Ci6 alkoxy, Ci alkyl-OC(=0)-, Ci¢ alkyl-C(=0)-, carbamoyl, Ci
alkyl-OS(=O);-, Ci1-6 alkyl-S(=0);0-, Ci.6 alkyl-S(=O);-, or aminosulfonyl;

each R% is independently H, deuterium, oxo (=0), hydroxy, amino, F, Cl, Br, I,
cyano, Ce.10 aryl, Cio heteroaryl, Ci.s alkoxy, Cis alkylamino, Ci.s alkyl, Ci
haloalkyl, C26 alkenyl, C2 alkynyl, Cz.10 heterocyclyl, Cs.s cycloalkyl, mercapto,
nitro, Ce.10 aryl-Ci.¢-alkyl, Ce.10 arylamino, Ci.g heteroarylamino, or Ce-10 aryloxy;

each R7 and R is independently H, deuterium, F, Cl, C1.¢ alkyl, C1. heteroalkyl,
C1-6 haloaliphatic, hydroxy Ci alkyl, amino Ci.s alkyl, Ci.s alkoxy-Ci.s-alkyl, Ci-6
alkylamino-Ci.¢-alkyl, or Ci.¢ alkylthio-Cj.¢-alkyl; and

each R® and R% is independently H, deuterium, hydroxy, cyano, nitro, F, Cl, Br,
I, Ci6 alkyl, Ci6 heteroalkyl, Cs.10 cycloalkyl, Ca.10 heterocyclyl, Cs.10 aryl, Cio
heteroaryl, Ce-10 aryl-Ci¢-alkyl, Ci.6 alkoxy, Ci alkyl-OC(=0)-, Ci- alkyl-C(=0O)-,
carbamoyl, Ci¢ alkyl-OS(=O)-, Cis alkyl-S(=0)0-, Cis alkyl-S(=0),-, or
aminosulfonyl.

6.  The compound according to claim 1, wherein each of A and A’ is
independently

H
& & s H N . ;\N
%‘)}5 \Qf‘f \O\rf". ’ﬁi"}g_ \EH>_§ » g‘NCN—§

, % N L |
RS lTGa H ‘LLL
Réa H Roa H ) a H B H .
=l N X =N N ¥ N N¥ WT
'54@—&\}5 , '5“{)_&\}5 '% N\ // \ \ll\ll/ o N




b 2 H b
N
; NN 74 N ) O N N
§_<N | Z \e g_<N | F N gj\f § Q NL
6 o R®
N Y
EAQ:}N\L; % NL‘; § O HN/IE\ : HN//:J;
R6
N y R
Yo O s s
- Y4 _ Y N - 7/ N
% HNJEg E HN/'ZQH f‘& N}§ § N 3
/RGa OAN / \O
) /N %@_(/\N ) 2 R =t
52 7>—<NA;, N/”)( : N FLGa N x”
AR 0o o
A Ya ;@—f/f{ A~ s |
||Q6a H é{ Ilﬁa H e‘{ _gl Z Z f‘\ % Z N ;{
(Qt Q.0 o

wherein X'is O or S;

each Y!is N or CR’;

each R® is independently H, deuterium, Ci4 alkyl, Ci.s haloalkyl, Cis
hydroxyalkyl, Ci.s aminoalkyl, Ci.s alkoxy-Ci4-alkyl, Ci6 alkylamino-Ci-4-alkyl, or
Ci-6 alkylthio-Cj.4-alkyl;

each R® is independently H, deuterium, oxo (=0), hydroxy, amino, F, CI, Br, I,
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cyano, R"R’N-, Ci.s alkoxy, Ci-¢ alkylamino, Ci- alkyl, Ci haloalkyl, C2-¢ alkenyl,
Cz-6 alkynyl, mercapto or nitro; and

each R7 and R is independently H, deuterium, F, Cl, C1.s alkyl, Ci-s heteroalkyl,
Ci-6 haloalkyl, hydroxy Ci¢ alkyl, amino Ci¢ alkyl, Ci.s alkoxy-Cis-alkyl, Cie
alkylamino-Ci--alkyl, or Ci.¢ alkylthio-C-¢-alkyl.

7.  The compound according to claim 1, wherein the R!, R? and X-CH

together form one of the following monovalent groups:

(R")n,

% - . - i‘f n 5‘{ -
reR o SR AN O E ey

Y, Y, Y, Y , Y, Y s Y ,
AP A~ S o PR (Y %
YW , CN(‘Y, &\er @IY’ [qu, gv, <CN(‘Y,

wherein each R!® is independently H, deuterium, F, Cl, Br, I, cyano, hydroxy,
Ci3 alkyl, C13 haloalkyl, C1.3 alkoxy, Ci-3 alkylamino, Ci-3 alkylthio, Cs-10 arylamino,
Ce-10 aryloxy, Ci9 heteroaryl, Cio heteroaryloxy, Ci.o heteroaryl-Ci.3-alkyl, or Ca-10
heterocyclyl;

each R® is independently H, deuterium, Cis alkyl, Cis haloalkyl, Cis
hydroxyalkyl, Ci.s aminoalkyl, Ci.s alkoxy-Ci4-alkyl, Ci.¢ alkylamino-Cis-alkyl, or
Ci1 alkylthio-C;s-alkyl; and

each n; and ny is independently 1, 2, 3 or 4.

8. The compound according to claim 1, wherein the R3, R* and X’-CH

together form one of the following monovalent groups:
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Y' > Y' 2 YI b \Y' 2 Yl 2 Y' b Y' 2
yﬁm AN % % %
/N G\l/\ <’vNT N EO N N, ,
Y Y Y Y Y Y
8 %
% % o/\rt'k RG\N/\){ R \N/\)k R N
0=S._N._,
Noye N-y K/N‘Y' K/N‘Y' o Noy Y

wherein each R!® is independently H, deuterium, F, Cl, Br, I, cyano, hydroxy,
Ci-3 alkyl, Ci-3 haloalkyl, C13 alkoxy, Ci.3 alkylamino, Ci.3 alkylthio, Cs-10 arylamino,
Cs-10 aryloxy, Ci9 heteroaryl, Ci.9 heteroaryloxy, Ci.o heteroaryl-Ci.3-alkyl, or Ca.19
heterocyclyl;

each R® is independently H, deuterium, Ci4 alkyl, Cis haloalkyl, Cis
hydroxyalkyl, Ci.¢ aminoalkyl, Ci.¢ alkoxy-Ci4-alkyl, Ci¢ alkylamino-Ci.4-alkyl, or
C1.6 alkylthio-Cj4-alkyl; and

each nj and n2 is independently 1, 2, 3 or 4.

9.  The compound according to claim 1 having Formula (II):

(R%)

Y4/>7A o Alﬂ(\Y“'
\Y /

Yi-y2
% (R%

_g N E_
wherein Y'-y2 is

Y (D),
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Q' 5a 5a 5a
. (R%) Q'-Q2 (R Q2 (R%; (R53) (R%)
—§—Z (x ;‘ b ﬁéf @‘ | |
\ —§\ /§‘ ’E\ /§‘ —§\ /?‘ \
Y1_Y2

/)
Y1_Y2 Y1_Y2 Y1_Y2 Y1,_Y2
9 ] > ]
6
R R (RS2); (R (RO2); O (R
N
éi\ /i % éi\ /i % %i\ /i § %i\ /i % %i\ /i %
Y1_Y2 , Y1_Y2 , Y1_y2 , Y1__Y2 , Y1_.Y2 ,
@ (R%) 2 (RS2, a'-q2 (R%% (R (RS2
%:\ : % ;\ /i § Ei\ ’i % Ei\ /i % éi\ /i §
Y1‘—Y2 Y1_Y2 Y1_Y2 Y1_Y2 Y1"Y2
5 5
o< i< F
X
\ / \ /,
Y1_Y2 Y1__Y2
s 5 s
(R2); 5a
o< o (R%)
é z\ /; % NS
Y1_Y2 Y1_Y2

2 2

01 - QZ (RSa)f

— R5a)
Q' (X Q
\ /

g £
X
N\ /
1_y2 1_vy2 .
Y-y or Y'-Y ;

wherein each Q! and Q? is independently NR®, O, S, C(=0) or CHy;

each X is independently O, S, NR®, C(=0) or CR'R’%;

each e is independently 0, 1, 2, 3 or 4 with the proviso that where X> is O, S or
NRS, eis 1; |

each Y! and Y? is independently N or CR;

each f is independently 0, 1, 2, 3 or 4;
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each of A and A’ is independently
[N
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,

RGa Rsa 6a ) H
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each R’ is independently H, deuterium, hydroxy, Ci- alkyl, Ci.¢ heteroalkyl,
Cs.10 cycloalkyl, Ca-10 heterocyclyl, Ce.10 aryl, Ci.o heteroaryl, Ce.10 aryl-Ci¢-alkyl, or
Ci-6 alkoxy;

each R is independently H, deuterium, oxo (=0), hydroxy, amino, F, Cl, Br, [,
cyano, Ci.¢ alkoxy, C1-¢ alkyl, -CF3, -OCF3, nitro, Ci.¢ alkylamino, or Cs.1¢ cycloalkyl;

each R% is independently H, deuterium, Ci- aliphatic, Ci.¢ alkoxy-C.-¢-aliphatic,
or Ci.¢ alkylamino-Ci.¢-alkyl;

each R% is independently H, deuterium, oxo (=0), hydroxy, amino, F, CI, Br, I,
cyano, Ci.¢ alkylacyl, Ci.¢ alkylacyloxy, Ci.s alkoxyacyl, Ci alkoxy, Ci-s alkyl, Cs-10
aryl, -CF3, -OCF3, mercapto, nitro, Ci.¢ alkylamino, Cs.1o cycloalkyl or Cs.10 aryloxy;

each R” and R’ is independently H, deuterium, Ci- aliphatic, Ci.¢ heteroalkyl,
Ci.6 alkoxy-Ci.¢-aliphatic, or Ci-¢ alkylamino-C;-¢-aliphatic;

each of Y4 and Y4’ is independently a bond, O, S, -(CHz)s-, -CH=CH-, -S(=O);-,
-CH>0-, -CH3S-, -CH>S(=0);-, -CF>-, -CHR - or -CHaN(R%)-;

each nis independently 0, 1, 2 or 3;

each pis independently 0, 1, 2 or 3; and

each ris independently 0, 1 or 2.

10.  The compound according to claim 1 having Formula (IT"):

(R

Y I NV
ol D>
Y v ),
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@ (R52);

7\ g_

wherein X5 is

Q! (R®x 5a sa 5a RS

e Ql-q2, (R 02 (R5%) (R5%); (R52)

GG AT
_/\g_ ‘E/\E‘ _é/\g,_ 7\ -*§/\§‘
§ x5 X5 X5 X5 } x5

R (RS, (R (RS (RS%) O (R
é}a +§E§+ & %é/ \ir é/ \§+

X5 X5 X5 X5 X5

(R, 9 (R, Q'-Q2 (R% (R2); (R%)
%j/ \E; ﬁ (2 Jrg Jrg*
X5 X5 Xs
(0] (0] O RS R52

a R¥)
(R%%) O (R%) Ry g f
7 N\ 7\ 7\
x® X x
QL (R%) QL (R%) Q@ Ry g @
Q1
X
@ é gr ﬁ gs (e
X5
Q1 (Rﬁa)f
3
7\
x5 ,

(R52)

5a /—Q (R%%) 5a Q'- Qz (R%)
(R™) qQ x g f QKW&R )t i « ’ f

wherein each Q' and Q2 is independently NRG, 0, S, C(=0) or CHy;
each X is independently O, S, NR®, C(=0) or CR'R’%; e is 0, 1, 2, 3 or 4 with

the proviso that where X3is O, S or NR®, e is 1;
each X’ is independently CR’R" O, S or NR?;
each fis independently 0, 1, 2, 3 or 4;
each of A and A’ is independently
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0 o)
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s—Cﬁ SO +©\)L iy
= 5 I
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each R is independently H, deuterium, hydroxy, Ci.¢ alkyl, Ci-s heteroalkyl,
Cs-10 cycloalkyl, Cz2-10 heterocyclyl, Cs.10 aryl, Ci heteroaryl, Cs.10 aryl-Ci-¢-alkyl, or
C1-6 alkoxy,;
each R is independently H, deuterium, oxo (=0), hydroxy, amino, F, Cl, Br, I,
cyano, Ci- alkoxy, Ci-6 alkyl, Ce.10 aryl, -CF3, -OCFs3, , nitro, C1.¢ alkylamino, or Cs.1o
cycloalkyl;
each R® is independently H, deuterium, C1.6 alkyl, Ci.¢ alkoxy-Ci-s-alkyl, or Ci.6
alkylamino-Ci.s-alkyl;
each R% is independently H, deuterium, oxo (=0), hydroxy, amino, F, CI, Br, I,
cyano, Ci-¢ alkylacyl, Ci.6 alkylacyloxy, Ci.¢ alkoxyacyl, Ci.s alkoxy, Ci- alkyl, Cs-10
aryl, -CFs, -OCF3, mercapto, nitro, Ci.¢ alkylamino, Cs.10 cycloalkyl or Ce.10 aryloxy;
each R7 and R7? is independently H, deuterium, Ci.¢ alkyl, Ci. heteroalkyl, Ci.6
alkoxy-Ci.¢-alkyl, or Ci.¢ alkylamino-C.¢-alkyl;
each of Y4 and Y4’ is independently a bond, O, S, -(CHz)s-, -CH=CH-, -S(=0)-,
-CH,0-, -CH3S-, -CH3S(=0)-, -CF»-, -CHR - or -CH,N(R)-.
11.  The compound according to claim 9 having Formula (III):

Q'-qz R

X3
Yy — Y,
I\yA N A'@
N\ Y1-v2 /N
Y Y (11D,

wherein each Q! and Q? is independently O, S, C(=0), NR® or CHz;

X3is O, S, NRS, C(=0) or CR'R;

each R® is independently H, deuterium, Ci- alkyl, C1- alkoxy-Ci.¢-alkyl, or Ci
alkylamino-Ci.¢-alkyl;

each R7 and R is independently H, deuterium, C.¢ alkyl, C1.¢ heteroalkyl, Ci.6

491



alkoxy-Cj.¢-alkyl, or Ci.¢ alkylamino-Ci.¢-alkyl; and
fis0,1,2,3 or4.

12.  The compound according to claim 9 having Formula (IV):

- (R%);

e e
N ey
Y Y avy;
~ wherein X3 is O, S, NRS, C(=0) or CR'R"%,
each R* is independently H, deuterium, oxo (=0), hydroxy, amino, F, Cl, Br, I,
cyano, Ci.¢ alkylacyl, Ci.6 alkylacyloxy, Ci.s alkoxyacyl, Ci.¢ alkoxy, Ci-6 alkyl, Ce-10
aryl, -CF3, -OCF3, mercapto, nitro, Ci-¢ alkylamino, Cs.10 cycloalkyl or Ce.-19 aryloxy;
fis 0, 1,2, or 3; and
each R’ and R"? is independently H, deuterium, Ci4 alkyl, Ci4 heteroalkyl, Ci.4
alkoxyalkyl, or Ci.¢ alkylaminoalkyl.

13.  The compound according to claim 9 having Formula (V):

- (R%)
Y4/>; — 4(\ Y4'
A—"j\ /i—A'
L N\ Y1_ Y2 /N )
Y Y' %

wherein X? is O, S, NRS, C(=0) or CR'R’?;

)

each R* is independently H, deuterium, oxo (=0), hydroxy, amino, F, Cl, Br, 1,
cyano, Ci-4 alkylacyl, Ci.4 alkylacyloxy, Ci-4 alkoxyacyl, Ci.4 alkoxy, C1-4 alkyl, Ce-10
aryl, -CF3, -OCF3, mercapto, nitro, Ci.¢ alkylamino, Cs-g cycloalkyl or Ce.10 aryloxy;

fis0,1,2, or 3; and

each R’ and R"? is independently H, deuterium, Ci+ alkyl, Ci4 heteroalkyl, Ci-
alkoxyalkyl, or Ci.¢ alkylaminoalkyl.

14.  The compound according to claim 9 having Formula (VI):
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Y v/ (VD,

wherein each Q! and Q? is independently O, S, C(=0), NRS or CHz;

each R* is independently H, deuterium, oxo (=0), hydroxy, amino, F, CI, Br, I,
cyano, Ci4 alkylacyl, Ci-4 alkylacyloxy, Ci-4 alkoxyacyl, Ci4 alkoxy, Ci4 alkyl, Ce-10
aryl, -CF3, -OCF3, mercapto, nitro, Ci-¢ alkylamino, Cs.g cycloalkyl or Ce-10 aryloxy;

each R® is independently H, deuterium, C.6 alkyl, Ci- alkoxy-Ci-¢-alkyl, or Ci-6
alkylamino-Ci-¢-alkyl; and

fis 0,1, 2,3 or 4.

15.  The compound according to claim 10 having Formula (III"), or Formula

(IV’), or Formula (V’), or Formula (VI’) :

1_ 2 (R59) (R%);
Qg R s
N IS N IS
A A A A
e S Yant
Y Y @), or Y Y
- (R%);
Y. ' Y4
oL
(%
(IV?), or Y Y (V*), or
a'-qz (R%)
Ti/>7A / \ AI@4'
(%
Y Y VD),

wherein each Q! and Q? is independently O, S, C(=0), NR® or CHz;

X3is 0, S, NRS, C(=0) or CR'R"%
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fis 0,1, 2 or 3;

X3 is CHy, O, S or NRY;

each R> is independently H, deuterium, oxo (=0), hydroxy, amino, F, Cl, Br, I,
cyano, Ci4 alkylacyl, Ci.4 alkylacyloxy, Ci.4 alkoxyacyl, Ci-4 alkoxy, Ci4 alkyl, Cs.10
aryl, -CF3, -OCF3, mercapto, nitro, C1.¢ alkylamino, Cs.g cycloalkyl or Ce.10 aryloxy;

each R® is independently H, deuterium, C.¢ alkyl, C1.¢ alkoxy-Ci--alkyl, or Ci.6
alkylamino-C;.¢-alkyl; and

each R’ and R is independently H, deuterium, Ci.4 alkyl, Cj4 heteroalkyl, C1-6
alkoxyalkyl, or Ci.¢ alkylaminoalkyl.

16.  The compound according to any one of claims 1 to 15, wherein each of Y
and Y’ is independently -U-(CR°R*®)-R? or -C(=0)-(CR’R%*)-R?.

17.  The compound according to claim 16, wherein each R°, R%, R'® and R!
is independently H, deuterium, Cis alkyl, Ci.s heteroalkyl, Csz.i0 cycloalkyl, Cz-10
heterocyclyl, Ce.10 aryl, Cio heteroaryl, Ces.10 aryl-Cig¢-alkyl, Ci.s haloalkyl, Ci
hydroxyalkyl, Ci.o heteroaryl-Cis-alkyl, Cz.10 heterocyclyl-Ci¢-alkyl, or Cszs
cycloalkyl-Cj¢-alkyl;

each R'?is independently -N(R*)C(=0)OR!? or -N(R!*)C(=0)-R"3%;

each R"? is H; and

each R!3 is H, deuterium, C1.6 alkyl, C1-6 heteroalkyl, or Cz.19 heterocyclyl.

18.  The compound according to claim 17, wherein each R’, R% R!® and R!!
is independently H, deuterium, methyl, ethyl, isopropyl, cyclohexyl, isobutyl or
phenyl;

each R!3 is H; and

each R!* is H, deuterium, methyl, ethyl, propyl, phenyl, morpholinyl or
piperidinyl.

19.  The compound according to claim 9 having Formula (VII):
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(R%3)

N Y1-v2 N
o] OZS‘
R14 R14a
NH HN
o] \FO
o) o]
/ N\ (VID),

wherein each of R'* and R!*? is independently H, deuterium, Ci- alkyl, Ci¢
haloalkyl, Ci-¢ hydroxyalkyl, Ci.¢ heteroalkyl, Ce.10 aryl, Ci-9 heteroaryl, Cz-10
heterocyclyl, Cs.g cycloalkyl, Ce.10 aryl-Cie-alkyl, Ci9 heteroaryl-Cis-alkyl, Ca.10
heterocyclyl-Ci-¢-alkyl, or Cs.g cycloalkyl-Ci.¢-alkyl;

wherein each of Ci.¢ alkyl, Ci.6 haloalkyl, Ci.s hydroxyalkyl, Ci.¢ heteroalkyl,
Ce-10 aryl, Ci.9 heteroaryl, Cs.10 heterocyclyl, Cs.s cycloalkyl, Cs.10 aryl-Ci.¢-alkyl, Ci9
heteroaryl-Ci¢-alkyl, Ca.10 heterocyclyl-Ci¢-alkyl and Cs cycloalkyl-Ci¢-alkyl is
optionally substituted with one or more substituents, wherein the substituent is
deuterium, F, Cl, Br, hydroxy or cyano.

20.  The compound according to claim 19 having Formula (VIII):

Q'-Q2 (R%2)

(x
N A

Y3 A ' Y4
Q— Y'-v2 _<L
=L
R14 R14a
NH HN
o= =o
O Q
/ N\ (VIID),

wherein each of R'* and R'* is independently H, deuterium, C;.3 hydroxyalkyl,
methyl, ethyl, isopropyl, isobutyl, fert-butyl, allyl, propargyl, trifluoroethyl, phenyl,
pyranyl, morpholinyl, -NR'R’%, benzyl, piperazinyl, cyclopentyl, cyclopropyl,
cyclohexyl, or Cio heteroaryl; wherein each of methyl, ethyl, isopropyl, isobutyl,

tert-butyl, allyl, propargyl, trifluoroethyl, phenyl, pyranyl, morpholinyl, -NR’R"?
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benzyl, piperazinyl, cyclopentyl, cyclopropyl and cyclohexyl is optionally substituted
with one or more substituents, wherein the substituent is deuterium, F, CI, Br,
hydroxy or cyano;

each Q! and Q? is independently NR®, O, S, C(=0) or CHy;

each Y! and Y? is independently N or CR’;

each X is independently O, S, NR®, C(=0) or CR’R’% e is 0, 1, 2, or 3 with the
proviso that where X3 is O, S, C(=0) or NR, e is 1;

fis0,1,2,3 or4;

each of A and A’ is independently

NH

i 'ILL N/ ELLL 5 T s >
R6a H R62 H Rﬁa H _Fliea H ‘77{
NN e O N Oy O

- | - N\ 7/ \
™,
R&a H R6a H R6a HN \N

l N_% | N % ./
N N By
LA o5 AN SRS
N X N N-_% IR _NH
A LT = WD
N H N X
3~ | . | ) SoxONE K
oy e O Hmﬁ

=, AU WO, O
H H H H

27 "zx

R RY
N o) - N
O, s@}”% g, O
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Re R6a

N 0
§ HN/’(I,\« , : HN//()_,{‘ ’ OO ll:l|>—§ ’ ﬁJ}’\ ,
/Rea o/\o / YRGE OAN
S B S B
R % R L
Z 0 }\l \ O
2/ NN X
_g /J\ g o N/ILJ{ §| E_I |
o Lo s N
O
()t e 0
N NH Xy NH NR6
3 i
= N/)\é’s = N/)\;\ o N/)\J{; d

each of Y4 and Y4’ is independently a bond, O, S, -(CH2)s-, -CH=CH-, -S(=0);-,
-CH>0-, -CH>S-, -CH2S(=0);-, -CF»-, -CHR*- or -CH,N(R6)-.
21.  The compound according to claim 1 having Formula (IX):

Q- 02 (R%®);

/ N (),

wherein each of R'* and R is independently H, deuterium, Ci- alkyl, Ci
haloalkyl, Cis hydroxyalkyl, Ci¢ heteroalkyl, Ce.10 aryl, Cio heteroaryl, Cz-io
heterocyclyl, Csg cycloalkyl, Ce.10 aryl-Ci¢-alkyl, Cio heteroaryl-C;¢-alkyl, Ca-10
heterocyclyl-Ci.¢-alkyl or Cs.g cycloalkyl-Ci.¢-alkyl; and

each ny is independently 1, 2, 3 or 4;

wherein each of Ci alkyl, Ci haloalkyl, Ci¢ hydroxyalkyl, Ci.¢ heteroalkyl,
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Cs-10 aryl, Ci.9 heteroaryl, Ca.10 heterocyclyl, Cs.g cycloalkyl, Ce.10 aryl-Ci.s-alkyl, Ci-9
heteroaryl-Ci¢-alkyl, Cz.10 heterocyclyl-Ci¢-alkyl and Csg cycloalkyl-Ci.¢-alkyl is
optionally substituted with one or more substituents, wherein the substituent is
deuterium, F, Cl, Br, hydroxy or cyano.

22. . The compound according to claim 1 having Formula‘ X):

Q'-Q2_ (R%2)

Hwﬁ

Y1-y2

R14a

° N

wherein each Q! and Q? is independently CHa, CF, O, C(=0) or NRS;

each of R!* and R is independently H, deuterium, Ci- alkyl, Ci- haloalkyl,
C1.6 hydroxyalkyl, Ci.6 heteroalkyl, Ce.10 aryl, Ci9 heteroaryl, Cs.10 heterocyclyl, Cs_s
cycloalkyl, Cs-10 aryl-Ci.¢-alkyl, Cio heteroaryl-Ci.¢-alkyl, Ca-10
heterocyclyl-Ci¢-alkyl or Cs.g cycloalkyl-Ci-¢-alkyl; and

each nj is independently 1, 2, 3 or 4.

23.  The compound according to claim 1 having Formula (XI):

(R%?);
R! R®
>-A \ / A
Rz\ N Y1—Y2 N— R4
0 0]
R14 R14a
NH HN
O:< 0]
16 R16a
R (XD,

wherein each R> is independently H, deuterium, methyl, ethyl, F, CL, Bror I;

each of R!* and R!*? is independently H, deuterium, methyl, ethyl, phenyl,
cyclohexyl, 1-methyl propyl, isopropyl or fert-butyl;

each of R'® and R!®* is independently hydroxy, methoxy, ethoxy, phenoxy,
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N Db
\—/" or tert-butoxy;

wherein each of methyl, ethyl, phenyl, cyclohexyl, 1-methyl propyl, isopropyl,
methoxy, ethoxy, fert-butoxy and fert-butyl is optionally substituted with one or more
substituents, wherein the substituent is deuterium, F, Cl, Br, hydroxy or cyano;

(R%)

each of A and A’ is independently

§‘<§D}L '§‘</N ‘sl/( ‘)\Q;’ /fo

b

2/41; 1&3\;) @‘NH H
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\\ //O
B, :
N or N :

wherein R!, R? and N-CH together form one of the following divalent groups:

O@@W <
R I VG N ~

wherein R?, R* and N-CH together form one of the following divalent groups:

G, - =< ~\<7 kaee
", o . S “ >

24.  The compound according to claim 23 having Formula (XII):
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Q;(-QZ/ R%
R15 © R1Sa
P e
Yi-y2 N
o) 0]
R4 ‘2: :SfRMa

NH HN

0]
o=<O o?=
R17a

X1D),

wherein R is H or methyl;

each of Q! and Q? is independently CH,, CF,, O, C(=0) or NR®;

each of Y! and Y? is independently N or CR7;

R’ is H, deuterium, methyl, ethyl, isopropyl, phenyl, F, Cl, Br, I, OH or cyano;

each of R'* and R is independently H, deuterium, methyl, ethyl, isobutyl,
cyclohexyl, phenyl or isopropyl;

each of R" and R'? is independently H, deuterium, F, Cl, Br, methyl, ethyl,
isopropyl or fert-butyl;

each of R!” and R!7® is independently methyl, phenyl or ethyl;

each X is independently O, S, NR®, C(=0) or CHy;

each R® is independently H, methyl, ethyl, or isopropyl;

eis 0, 1, 2 or 3 with the proviso that where X> is O, S, or NR®, e is 1;

wherein each of methyl, ethyl, phenyl, cyclohexyl, isopropyl and fert-butyl is
optionally substituted with one or more substituents, wherein the substituent is
deuterium, F, Cl, Br, hydroxy or cyano; and

each of A and A’ is independently
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25.  The compound according to claim 1 having Formula (XII”):

1-02 Sa
Q- Q? R
R15 © R15a

Bl
R14~2: ° O:S—R”a

NH HN
Oa/ >:O
O O_
R17a

(X1r),

wherein R>? is H or methyl;
each of Q! and Q? is independently CHz, CF;, O, C(=0) or NR;
X is CHa, O, S or NRS;
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each of R!* and R is independently H, deuterium, methyl, ethyl, isobutyl,
cyclohexyl, phenyl or isopropyl;

each of R!3 and R'? is independently H, deuterium, F, Cl, Br, methyl, ethyl,
isopropyl or tert-butyl;

each of R!7 and R!"? is independently methyl, phenyl or ethyl;

each X3 is independently O, S, NR®, C(=0) or CHy;

each R® is independently H, deuterium, methyl, ethyl or isopropyl;

eis 0, 1, 2 or 3 with the proviso that where X is O, S, or NR®, e is 1;

wherein each of methyl, ethyl, phenyl, cyclohexyl, isopropyl and tert-butyl is
optionally substituted with one or more substituents, wherein the substituent is
deuterium, F, Cl, Br, hydroxy or cyano; and

each of A and A’ is independently

: /N ¥ . /N ’;‘\ ’/i/\l\ =
%%”Ij Hquw %Amﬁ y o

21} %NH_\X; zk?xg ;@};’
N 1‘;
50 T, R O

-, rO O O
O
'_< ‘g_% §_< Xy "NH
/Lf /%i ; E{i:/ |

26.  The compound of claim 1 having one of the following structures:

- o
NH 7 H D H N
OO0V~ “\/Q(Njw'j — — ) L
\\ o o] o i o N N H O
S @, N O T o,



0,

OE,NH o d ) o N Q fl Ogﬁ AAAA <

<;,7 ’?NH HN7//0\
©) ),

|

0.0

0 N
[ 0=( H j)D
o) N 4%5 \ 4/
NH 0
bg /j/ ~O( _NH .
N T 7
. o (8),

NH RN Y Nl N My 0
o9 L0 L Ve 1.
! ! (13), 7
’ (14),
[~ ~0
ij ORGP, - e LD
AOG0U L TG0
—~0 ° (15) N o o)
s (16),
[~
= SO
Ck]” =00, ~
% el oy
- “, l/ \I
?,12 :/'\LO OYN/H/go N N \(o
! (17), -o o~ (13),



(20,
~ (30,
(32),

29),

(€29

(34,

T 1
a
NH/ N\W‘

X LZT

(36),

505



(38),
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X
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Q
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O ST sy,

or a stereoisomer, a geometric isomer, a tautomer, a hydrate, a solvate, or a
pharmaceutically acceptable salt thereof.

27. A pharmaceutical composition comprising a compound according to any
one of claims 1 to 26; and a pharmaceutically acceptable carrier, excipient, diluent,
adjuvant, vehicle or a combination thereof.

28. The pharmaceutical composition according to claim 27 further
comprising an anti-HCV agent; wherein the anti-HCV agent is an interferon, ribavirin,
IL-2, IL-6, IL-12, a compound that enhances the development of a type 1 helper T cell
response, interfering RNA, anti-sense RNA, imiquimod, an
inosine-5’-monophosphate  dehydrogenase inhibitor, amantadine, rimantadine,
ribavirin, bavituximab, human hepatitis C immune globulin (CIVACIR™), boceprevir,
telaprevir, erlotinib, daclatasvir, simeprevir, asunaprevir, vaniprevir, faldaprevir,

ABT-450, danoprevir, sovaprevir, MK-5172, vedroprevir, BZF-961, GS-9256,
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narlaprevir, ANA975, ABT-267, EDP239, PPI-668, GS-5816, samatasvir (IDX-719),
MK-8742, MK-8325, GSK-2336805, PPI-461, TMC-435, MK-7009, BI-2013335,
ciluprevir, BMS-650032, ACH-1625, ACH-1095, VX-985, IDX-375, VX-500,
VX-813, PHX-1766, PHX-2054, IDX-136, IDX-316, EP-013420, VBY-376,
TMC-649128, R-7128, PSI-7977, INX-189, IDX-184, IDX102, R1479, UNX-08189,
PSI-6130, PSI-938, PSI-879, HCV-796, HCV-371, VCH-916, VCH-222, ANA-598,
MK-3281, ABT-333, ABT-072, PF-00868554, BI-207127, GS-9190, A-837093,
JKT-109, GI-59728, GL-60667, AZd-2795, TMC647055 or a combination thereof;
and wherein the interferon is interferon a-2b, pegylated interferon a, interferon a-2a,
pegylated interferon a-2a, consensus interferon-a, or interferon v.

29.  The pharmaceutical composition according to claim 27 or 28 further
comprising at least one HCV inhibitor, wherein the HCV inhibitor inhibits HCV viral
protein, HCV replication or HCV viral protein and HCV replication, and wherein the
HCV viral protein is helicase, proteinase, polymerase, metalloproteinase, serine
proteinase, non-structural protein NS4A, non-structural protein NS5A, or
non-structural protein NS4B, and wherein the HCV replication is HCV entry, HCV
assembly, @HCV  egress, internal ribosome entrysite = (IRES) or
inosine-5’-monophosphate dehydrogenase (IMPDH).

30. Use of a compound according to any one of claims 1 to 26 in the
manufacture of a medicament for preventing, managing, treating or lessening the

severity of HCV infection or.a HCV disorder.
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