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CLAIMS
1. A compound of Formula Ia, Ib, or Ic,
Y
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Formula la . Formula Ib or
Y3_U
/Ys@\(zd. V\
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Formula Ic .
or a pharmaceutically acceptable salt thereof,
wherein:
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X7 % X4 x9 x4 X x
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®~X6X X370 TG o X373

> >

each occurrence of X1, X, X3, X4, X5, X6, X7, Xs, and Xo are independently CR1 or
N;

Ri is selected from the group consisting of H, D, halogen, (C1-Cs)alkyl, (C1-
Co)haloalkyl, (C2-Ce)alkenyl, (C2-Ce)haloalkenyl, (C2-Co)alkynyl, (C2-Co)haloalkynyl, (Cs-
C7)cycloalkyl, (C4-Cro)bicycloalkyl, (Cs-C7)heterocycloalkyl, halogenated (Cs-
C7)heterocycloalkyl, (Cs-Cio)heterobicycloalkyl, (Cs-Cio)heterospiroalkyl, aryl, heteroaryl, —
ORa, —SRa, -N(Ra)2, —CORa, —CO2Ra, CON(Ra)2, —CN, —NC, NOz, N3, —SO2Ra, —SO2N(Ra)z2,

vwwv WY R
| e R X
RN=S=0 R ;N=§=0 N=§=0  N=5=0
|
—N(Ra)SO2R,, Ra , N(Ra)z, Ra | N(Ra)2 and a partially saturated

bicyclic heteroaryl optionally substituted by one or more (C1-Ce)alkyl, halogenated (C:-
Ce)alkyl, —SO2Ra, or —SO2N(Ra)2;
wherein the (C3-Cr)cycloalkyl, (Cs-Cio)bicycloalkyl, (C3-C7)heterocycloalkyl,
(Cs-Cro)heterobicycloalkyl, (Cs-Cio)heterospiroalkyl, aryl, and heteroaryl of R are
each optionally substituted by one or more (C1-Cs)alkyl, halogenated (C1-Cs)alkyl,
halogen, —ORa, —CN, or —N(Ra)z;

n is an integer from 0-4 where valence permits;
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Q is C(Ra)2, O, NRa, N(C=0)Ra, or NSOz2R;

Y1, Y2, Y3, Ya and Ys are each independently N or CR2 where valance permits;

Rz is selected from the group consisting of H, D, halogen, (C1-Cs)alkyl, (C1-
Co)haloalkyl, (C2-Ce)alkenyl, (C2-Co)haloalkenyl, (C2-Co)alkynyl, (C2-Co)haloalkynyl, (Cs-
C7)cycloalkyl, (C4-Cro)bicycloalkyl, (Cs-C7)heterocycloalkyl, (C4-Cio)heterobicycloalkyl,
(Cs-Cro)heterospiroalkyl, halogenated (C3-C7)heterocycloalkyl, aryl, heteroaryl, -ORa, —SRa,
—N(Ra)2, “CORa, —CO2Ra, CON(Ra)2, —CN, —-NC, NO2, N3, —SO2Ra, —SO2N(Ra)2, —

v v R
| " ow R <
RN=S=0 R,N=5=0 N=$=0 N=5=0
|
N(Ra)SO:R, Ra | N(Ra)2 Ra  and N(Ra)2 -
“E-G- is (C=0)NRx—, -NRx(C=0)—, -N(Rx)(C=0)N(Ry)-, ~O(C=0)N(Rx)-,
W, 2
(o) S
/W5_W4
~N(Rx)(C=0)0-, ~SO:NRx—, ~NR<SO»—, or % - wherein

each occurrence of Rx is independently H, (C1-Ce)alkyl, (Cs-
C7)cycloalkyl, aryl, or heteroaryl; or wherein Rx and Y3, Rcand Ya, Rx and Z1,
or Rx and Z4 taken together form an optionally substituted 5-6-membered
heterocycle;

Wi, W2, W3, W4, and Ws are each independently CRs, N, or NRs
where valence permits;

each occurrence of Re is independently selected from the group
consisting of H, halogen, (C1-Cs)alkyl, and (C1-Cs)haloalkyl; each occurrence
of T is independently O, N, NRa, N(C=0)Ra, NC(Rv)20P(=0)(ORb)z2, or
NSO:zRa where valance permits;

each occurrence of U is independently O, N, NRa, N(C=0)Ra,
NC(Rb)20P(=0)(ORb)2, or NSO2Ra where valance permits;

each occurrence of Ry is independently H or (Ci-Ce)alkyl;

71,72, 73, Z4 and Zs are each independently N or CR3 where valance permits;

Rs is selected from the group consisting of H, D, halogen, (Ci-Ce)alkyl, (C1-
Co)haloalkyl, (C2-Ce)alkenyl, (C2-Cos)haloalkenyl, (C2-Co)alkynyl, (C2-Co)haloalkynyl, (Cs-
Cr)cycloalkyl, (Cs-Cio)bicycloalkyl, (Cs-C7)heterocycloalkyl, (Cs-Cio)heterobicycloalkyl,
(Cs-Cro)heterospiroalkyl, halogenated (Cs-Cr)heterocycloalkyl, aryl, heteroaryl, —ORa, —SRa,
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~N(Ra)2, ~CORa, ~COsRa, CON(Ra)2, —CN, —NC, NO2, N3, ~SO:Ra, ~SO:N(Ra)s, —

www v R
| I W
RaN:§:O RaN:§:o N=S=0 N:§=O
|
N(Ra)SO:R,, Ra | N(Ra): Ra . and N(Ra)z .

V is absent, C(Ra)2, NRa, N(C=0)Ra, NSOz2Ra or O;

R4 is selected from the group consisting of (C1-Ce)alkyl, (C3-C7)cycloalkyl, (Ca-
Cro)bicycloalkyl, (C3-C7)heterocycloalkyl, (Cs-Cio)heterobicycloalkyl, (Ca-
Cio)heterospiroalkyl, aryl, and heteroaryl, each optionally substituted with one or more Rs;

or alternatively V and R4 taken together form a (C3-C7)heterocycloalkyl or (Ca-
Cio)heterospiroalkyl;

each occurrence of Rs is independently selected from the group consisting of H, D,
halogen, (C1-Cs)alkyl, (C1-Cs)haloalkyl, (C2-Cs)alkenyl, (Ca-Co)haloalkenyl, (Ca2-Co)alkynyl,
(C2-Ce)haloalkynyl, (C3-C7)cycloalkyl, (Ca-Cio)bicycloalkyl, (Cs-Cr)heterocycloalkyl, (Cs-
Cio)heterobicycloalkyl, (C4-Cio)heterospiroalkyl, halogenated (C3-C7)heterocycloalkyl, aryl,
heteroaryl, —ORa, —SRa, ~N(Ra)2, “CORa, —CO2Ra, CON(Ra)2, —CN, —-NC, NO2, N3, —SO2R,,

ww v R
| | ﬂ‘(‘ '?a ‘JJJ
RaN=§=O RaN=§=O N=S=0 N S 0]
|
—S02N(Ra)2, -N(R2)SO2Ra, N(R2)CORa, Ra | N(Ra)z Ra  and N(Ra)z

;and

each occurrence of Ra is independently H, (C1-Ce)alkyl, (C2-Co)alkenyl, (Cs-
Cr)cycloalkyl, aryl, or heteroaryl, or two Ra taken together form a 4-6-membered ring
optionally substituted with halogen or (C1-Ce)alkyl;

with the proviso that the compound is not

O\)j@\'( 0 U NC\Cﬁjﬁj\m /\N

Iy
(HsCa m O \G

303



WO 2021/226458 PCT/US2021/031297

(:{jQY o k@(ﬁﬁjw &

chﬁj@*fjﬁ

or
N N
SLasaras
O N
b
N .

2. The compound of claim 1, wherein Q, T, and U are each independently O, NH,
NCHs, N(C=0)H, N(C=0)CH3, N(C=0)CH2CHj3, NSO2CHj3, or NSO2CH2CH:3.

3. The compound of claim 1 or 2, wherein X1, Xa, X3, X4, Xs, X6, X7, Xs, Xo, Y1, Y2, Y3,
Ya, Ys, 21, Za, 73, Z4, and Zs are each independently CH or N.

wany

>
X4
R N
n( ‘l) Cﬁjxa

4. The compound of any one of claims 1-3, wherein @ is

X
5. The compound of any one of claims 1-4, wherein the structural moiety
%
Q/
s R, o

Ry)—T R
\x n( 1 A 1
n<R1>—(:(k * Ri wRO)—T |
2 X3 ~
Ry N” Ry

X2~ has the structure of , ,
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o
B
n(R1)—C
g
6. The compound of any one of claims 1-5, whereinn is 0, 1, or 2.
7. The compound of any one of claims 1-6, wherein the structural moiety
R4
= ~
2 X3 = A3
X2 " has the structure of X2 7.
o
R
1 | B )|(4
= X3
8. The compound of claim 7, wherein the structural moiety X2" " has the
o o 5 ot
R
~
structure of , NT 2N , Z |
- N | ! P
NT 2N or N) .
XS
I
Xg~yZ Ny > X3
9. The compound of any one of claims 1-3, wherein @ is OX1 X T
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10.  The compound of any one of claims 1-3 and 9, wherein the structural moiety
Q™
)I(I_; X5f§ >|( Oij R XX
Xg-yZ N> X3 RO oa (R
X1 "Xz has the structure of " =N |
Y S

Q
Xy AR
0 —g@ oo @fj
S r\\ XN N X
(R ) n(R1)— R1)\

(R,
A A S
n(RoCC n(Ru—(\jé ﬁ "(R1)(jj\l n(Ro(:C;N
ot o
N\ S5 S =N
w0 E% oé— f)

o™ Q)LL
'@é (\Ij\—(mn
(RN , or NNNF :
11. The compound of any one of claims 1-3 and 10, whereinnis 0, 1, or 2.
12.  The compound of any one of claims 1-3 and 9-11, wherein the structural moiety

has the structure of

Q}"
o S L
X
>|(|7 sz)l(“ R1mR1 R1\©\)\/L @
7 P
Xe-x7 “x2 %3 N7 N7 R, R
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13.  The compound of any one of claims 1-3 and 9-12, wherein the structural moiety

o/i'l ot ot R ot
X 2X z ” Z
6 X1 X5 ° has the structure of N | Ri N N
@] @f? (Il Ué @j
b
N

R Q Qj2L
|
N’, /N/,or

Q}LL
@fﬁ
Pz
N
14.  The compound of any one of claims 1-3 and 9-12, wherein the structural moiety
Q/'l{?. /.777_ /E

Q
X
O
N -
Xo-X; X§X3 N

has the structure of

| RO
15. The compound of any one of claims 1-3, wherein 1s
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16.  The compound of any one of claims 1-3 and 15, wherein the structural moiety
Q}i /‘73 /‘?‘Q /‘LLL .
By o Q Q Q Q
)1(19 )|<4 N SN S xR
Xg\ ’/X3 | — | Z l ~ | =
X2 has the structure of , N° N Ry °ON . N° Ry
N7 Ry N" Ri Ry N7 Ry N N"N, NN
Q™
Q/A?ZL Q/‘zﬁ_ Q/LQIL Q/‘??" Q}S_ Q}'z q /‘&L N
aeielislo B sslsha
P |
N A  rew L&
% % ot
Q” Q”
Q}"‘ Q/Ll71 P NIJQN
SN Ry N”SN >
JCN WC LY
R1 , ~ N , K/ , R1 , or R1 )
17.  The compound of any one of claims 1-3 and 15-16, wherein the structural moiety
Q‘}q‘ % ) A S,
)\ Q” Q Q Q
Xg =X N O xR R
Xg. 2 X3 | P | P | ~ | ~
X2 hasthestructureof N~ N Ry N° Ry o N" Ry

18.  The compound of any one of claims 1-17, wherein Q is O.
19. The compound of any one of claims 1-17, wherein Q is NRa, N(C=0)Ra, or NSO2Ra.

20.  The compound of any one of claims 1-19, wherein each occurrence of R1 is
independently H, D, halogen, ORa, N(Ra)2, (C1-Cs)alkyl, (C1-Ce)alkynyl, (Cs-
C7)heterocycloalkyl, (Cs-Cio)heterospiroalkyl, halogenated (C3-C7)heterocycloalkyl, aryl,
(Cs-Cro)bicycloalkyl, —CN, N3, NO2, CORa, CO2Ra, CON(Ra)2, —SO2Ra, or —SO2N(Ra)2;
wherein the (C3-C7)heterocycloalkyl is optionally substituted with one or more (C1-Cs)alkyl.

21.  The compound of any one of claims 1-20, wherein each occurrence of R1 is

independently H, halogen, (C1-Cs)alkyl, (Cs-C7)heterocycloalkyl, (Cs-Cio)heterospiroalkyl,
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halogenated (Cs-C7)heterocycloalkyl, N(Ra)2, or —CN; wherein the (C3-C7)heterocycloalkyl is
optionally substituted with one or more (Ci-Cs)alkyl.

22.  The compound of any one of claims 1-21, wherein each occurrence of Ri is
independently H, (C1-Ce)alkyl, (C3-C7)heterocyclohaloalkyl, or (C3-C7)heterocycloalkyl;
wherein the (Cs-C7)heterocycloalkyl is optionally substituted with one or more (C1-Cs)alkyl.

23.  The compound of any one of claims 1-22, wherein each occurrence of R1 is
S — e —
independently H, D, F, C1, Br, CHs, OCHs, NHz, NHCH3, N(CHs)o, ¢ — 1, & — Chs
A AL R A A Py Ay
=, 001 0 i
s—=CF, L] o
N N H N N
N L1 NN L, o~
wile w I S S G
J 2 O 2 NH 2 N\N 2 F 2 F 2 F 2
‘JJJ\ CH3 CHB HaC CHa /\
&L Q o/\ O)\ 0>S @ HN
N
F N N

g_#_NHz
or

24.  The compound of any one of claims 1-23, wherein each occurrence of Ri is

r"iN F‘J\D ‘-"‘J\N/\
independently H, D, F, CHs, NH», NHCH;3, N(CHs)., \j, , K/O,

£ £

=
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The compound of any one of claims 1-21, wherein at least one occurrence of Ri is

25.

R4 N R4 XN
| D, . )
26.  The compound of claim 25, wherein is N" or N .

27.

The compound of any one of claims 1-3, 10-14, and 18-24, wherein the structural
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NG CH, N7 CH Z
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HSCN/\ Q)LL 0 Q}‘

Il
K/N AN H2N/§ AN
| O
/ / . .
N N" | wherein Q is O or NH.

, or
28. The compound of any one of claims 1-3, 10-14, 18-25 and 27, wherein the structural
X _N _N
Xg-y? Ny 2 X3 = ~Z
X1 X2" has the structure of N™ "CHs N

Q Q Q Q
St e Predy, et

N > CHs N N CH; N
o/\

Y o HN Y

Q™ oY Q Q
Sy Gl P

N N"CH; N" or
@] Q/L)T-L
Bt

p
N” | wherein Qis O or NH.

29.  The compound of any one of claims 1-3 and 15-24, wherein the structural moiety

%

Q -

)\ Q}LL Q/‘zﬁ_ Q.??'L Q/‘li
o s elasled
Xa X

By R N7 N ONT O CH,

X2 has the structure of

N

%
Q;{’" Q” Q}L‘
Rine A HyC A CH, N
» _ P
N™ "CHs N™ "CH; or R7™ 'N” "CHs \herein Q is O or NH and Ry is H,

(C1-Ceo)alkyl, (Cs-C7)heterocycloalkyl, halogenated (C3-C7)heterocycloalkyl, or halogen.

30. The compound of any one of claims 1-3, 15-24, and 29, wherein the structural moiety
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o Kjﬁ fi ri

X2 has the structure of
HsC A Cla A\
P P
HaC” N” o HC7 N
The compound of any one of claims 1-7 and 18-24, wherein the structural moiety

A

R e ““C@
}z 0 )a HN

ol Ped Q@m o

ol b Db Bod

%*@fﬁoﬁoﬁ

, wherein Q is O or NH.

31.

o
! g G
HC’TSI' N HN'TSI' N
0 | N5
-
N

\dj\ dj\ \()\)j\c"'s , wherein Q is O or NH.

32.  The compound of claim 1, having the formula of Formula Ia.
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LR
Y1 " Y3
| ~Z
33. The compound of claim 1 or 32, wherein the structural moiety Y Y has the

structure of
NI ’N\ Rz R )N\;\]\ R, R - R2
' PN N )I
R, r"rr rf"r % )\

R,

A

)'\l'\;Nk N’N\IR2 RZIN°N NN
% ¥ | |
L7y oy ey

34. The compound of any one of claims 1 and 32-33, wherein the structural moiety

Yy VY
P f\L S
VN %

w has the structure of

Ry
R
R, | Ng Rz ) | SN
= =
% S 1 =
Rz , or Ra
35.  The compound of any one of claims 1 and 32-34, wherein each occurrence of Rz is

independently H, halogen, CHs, CF3, OH, NH2, -NHCH3, or -N(CH3)2.

36.  The compound of any one of claims 1 and 32-35, wherein the structural moiety

S Q; 0, O

o has the structure of
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F CH,
Ly 0, X o, O
L 30, 0 S 0, 1,
CHs
Ny HaC Ny Ny ~CHs3 X X N

37.  The compound of any one of claims 1 or 32-36, wherein the structural moiety
Re Ry Ry Ry Ry
NN O_N N.__O N
o S S it S ¢
"E”"% has the structure of o) , 0 , o) , O or
0]

%)L n

\
R

X

38.  The compound of any one of claims 1 or 32-36, wherein the structural moiety

0.0 R,
\\S// .111. I
B UINT N A
| WS
‘}S:Y /G‘\J_,.f R /7 \
E" < has the structure of X or 00
39.  The compound of any one of claims 1 or 32-36, wherein the structural moiety
W» 2
N
WCyws

Gy
“rrfE N has the structure of %

40. The compound of any one of claims 1, 32-36, and 39, wherein the structural moiety

N=N _— N2\ =
N— _ _ _
N %);\N : WN ¢ %):N,N %

W /G~
“HIE N has the structure of %

=N, B
ol

or

>
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41.  The compound of any one of claims 1 and 32-40, wherein the structural moiety
Rs Rs Rs
7Y ' S .
| N~ | A N
AN R3 Rs Ry ~ Rs
2 has the structure of Rs , Rs , Rd N R3, Ry
Rs
SN A Rs Rj }rﬁl/\/"ﬁ. ¥ \|/ Ny Ao
~ ‘ ~, N |
M v"r|\i" “’rrl\%‘ NN ;ﬂl\% N\g
R4 Rs N. = =N \r = Rs
R3 N R3 R3 N R3 N R

R3 3 R3

> > >

JV'YT 7 P A
R3 \r N . p/ N - 2 N
R3 , R3 s N R3 s N Or R

>

42.  The compound of any one of claims 1 or 32-41, wherein the structural moiety

3

Rs Rs R
w2 ¥ . }"I N Rs o N N S,
Z1\ //Z3 R3 R3 R3 _ R3
% has the structure of Rs . R RS N Rs Rs
Rs
NS e Rs Rs \r'{ﬁ\(% ;"‘YN\ o
| WA A W Nl
= | | NN | I N .z R
Rs Ra N 2 -N Y P 3
Rs i °N Rs Rg N 7 Rj R3 N R3’ Rs or
NN
Y
N
R3
Rs

43. The compound of any one of claims 1 or 32-42, wherein each occurrence of R3 is H,

halogen, CH3, CF3, OH, NH2, -NHCH3, or -N(CHj3)a.

44, The compound of any one of claims 1 or 32-43, wherein the structural moiety

7 N A Ak
L9 ot L0,

has the structure of
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FL A
Q¢! s a\ﬁff 5,
OO A
R U‘““ A A

45.  The compound of any one of claims 1 or 32-44, wherein the structural moiety

N=pN

’

—N
N AN TN A
22 Ty &
1448 0] N /\R
Ra 3

Z; has the structure of

N=N =N
%&N\E;ﬁx\aivﬁﬁﬂ?Qﬁ

‘L’L 2 N LZa,_ E&N ‘777_ ; N B “77.
\(\( t—R3 | \,/—R3 \[or m
N , N , 3
N=N N=N X ,N:
NI R E%NNE%N N
i——ﬁ/N '771 f‘\ )J\G/ﬁ%_ S )‘K{\/ﬁﬁ ;\Q N %,
Rx X /)\R;;
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Jé\ - ‘771 é:‘\ - D “77. f‘\ ci HL ‘:‘S\ -
// W\ ?\I/D/ // W\ L\]/ gx > | g \(Y
R

\\ /, O\\ //O
;\ .S l?lL rf\ -S AN ‘19. cés\N/S | N\j/‘z’v_
R
Rs | or Rs | wherein R3 is H, CHs, OH,
halogen, or NHz; and wherein Ry is H, CH3, or CH2CH3.

46.  The compound of claim 1 or 32, wherein the structural moiety

the structure of
, wherein each occurrence of m is independently 1 or 2, J is C(Ry)2, and each occurrence of

Ry is independently H, (C1-Cs)alkyl, OH, O(C1-Cs)alkyl, or halogen.

47. The compound of any one of claims 1, 32, and 46, wherein the structural moiety

Y2

YfY2~ Y1/Y2\
Y1 A | |
A e %*YZJ\?NV PN

~N
WY o has the structure of 0 0 ,

>

Y2 v

/Y
Y|1

v o Yﬂ/ v )OJ\ A
3 Y4 Y4 O

or , wherein Y1, Y2, Y3, and Y4 are each independently N, CH, CCHs3, or CF.

320



WO 2021/226458 PCT/US2021/031297

KRG Zy P,
ETYNY

TANDZ&S
48.  The compound of claim 1 or 32, wherein the structural moiety 22 has
) 0 w340
‘JJJ 1\ r!J'r w)%
\H\/‘l‘m ‘:‘J\ Z, \[\Il Z 22 ﬁf ;2
Z;, / Zs l/ - 23 Z4f23
=43
the structure of Z; A Zz v or v

> > >

, wherein each occurrence of m is independently 1 or 2, J is C(Rz)2, and each occurrence of Rz

is independently H, (C1-Cs)alkyl, OH, O(C1-Cs)alkyl, or halogen.

49. The compound of any one of claims 1, 32, and 48, wherein the structural moiety
0] O
G
‘:{E/ \WZA'YHL' '-"’:\N Z4\|)L% r""\ 24\|/
TANDZS: 274 .74
23 has the structure of Z; , Z;
1 N 21\ N NG N
‘IF'W By o \"/ QY%H. ; , o \n/ Sz,
Z // z4 2,
2 S -Nw , or
N
N Nz
O 2,17,
w~w wherein Z1, Z2, Z3, and Za are each independently N, CH, CCHj3, or CF.
50. The compound of claim 1, having the formula of Formula Ib.
;.r’ T\Z/Z4 "'1,:
TOF0
U_Z1\ /23
51.  The compound of claim 1 or 50, wherein the structural moiety Z2 has

Rs
;YL\@[E Rs ST N2
' AT W T
Rs R’ N N7 Rs. Rs i

the structure of
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Rs
\"EYT S '1'1 R3 ; T N LL‘L
1 s’XYaYn\Y;TNE
N ~N Y X N ~ZN \( | X
Re N |N¢N | - N—\[N;(Rs’
Rj
‘:“YN % Rs S NN 2,
AN N G T
v PV A
N , Rs , N" Rs Rs ,
AN K
*, Rs SUNUN
b T £ N s T T A NN
P Ao T A
Rs ’ U | N¢N ’ Rs ’ U_\[NIR3’
Rs

N\\

‘3’ ;W LY y Rs3 . ‘a‘ R3 .
NN NN Nar S /N‘N)\I
TJN\N( T YN:kN/ Rs. or

N—N_ =
Rs
; \r/N\N 2 ‘777.
N = Rs
Rs , wherein each occurrence of T and U is independently O, N, NRa,

Rs N R,
N(C=0)Ra, NC(Rb)20P(=0)(ORb)2, or NSO2Ra where valance permits.

> >

52.  The compound of any one of claims 1 and 50-51, wherein the structural moiety
Ra
;_rf\l/T\ 25/Z4 bl N SN .71,_ ﬁa 3’1
OFO1 I S
u—z1Qz3 § N §_<\N | NS
Z2 has the structure of Rs , Rs |
Ra ‘771 N L‘a‘ R3
Oy I LT Loy
S B! =
E_QNL\]/ §_<N X E_<N X X 1/)/
Rs Rs Rs | N™ N ,

N x ‘1'7.. /N A ‘l‘z /N N\ ‘1'1 /N A ‘1‘7.
ng = %%QL\{ Hojq

> > > >
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ENPI NN
R \; iyt Gy

\/\/ /
, or R3 , wherein R3
is H, CH3, OH, halogen, or NHz; and wherein Ra is H, CHs, or CH2CH.
53. The compound of any one of claims 1 or 50-51, wherein the structural moiety
N A P N 2 S
I e T
N 2
sl o "
V4 -~
r‘f T\Zs/ 4T.1?"l- Ry p Ry ,O
u—£1Oz3 0=P-OR, 0=P-OR,
~,~
22 has the structure of ORp , ORp ,
N~Ns = OR, OR, OR,
§_<N | JRs o= P OR, O=R-OR, O=R-OR,
Rb>< Rb O Rb>(0 Rb O
R,
bO_Pp oR Ry N N 2, Ry N N\\l/% I;b_<N | N 2,
o T TR TR \ JRs
ORs 7 E_QND/ ’ ; E_QNI/ ’ ,or NN .
54.  The compound of claim 53, wherein each occurrence of Ry is independently H or (Ci1-
Co)alkyl.
55. The compound of claim 53 or 55, wherein each occurrence of Ry is independently H
CH3, CH2CHs, or CH(CHs3)2.
56.  The compound of claim 1, having the formula of Formula Ic.
Yo
/
Y3_U
O/quO)‘;
57. The compound of claims 1 or 56, wherein the structural m01ety
Ro Ry
Resa NN Rz Ro

N
E\\N\>_§“‘a T\>_§R2|\N

A
has the structure of Ra , R> , "N T >
Rz
Row N N R,
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Ro ’.171 N T , R, , LL%_ N N
Rz
R2 N\ N B U R2
| >4 ] D% Ro Ny U U
Y e I DRI DRs
R ’ R % N ”a)\ 7
R
N u Rz Ry
N = = =
I >_§ ’N\ ) />_§ RZ =z N
YN PR -
T PP N/>—§ I 4 ,N\N>—§
R2

L“‘N “a*r“‘N
, wherein each occurrence of T and U is

independently O, N, NRa, N(C=0)Ra, NC(Rb)20P(=0)(ORb)2, or NSO2Ra where valance

permits.

58.  The compound of any one of claims 1 and 56-57, wherein the structural moiety

:
g, o S
coscssel gt ﬁ\%
L ST S
ii\N/\'EH .y E’;EER& > ENIO»—;
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%

N7 O, R2/
LT MH L

Rs N., _N Rs
NN, ST
L B AR

W />—
. )\/\VN\N / NN

Rz or , wherein Rz is H, CH3, OH, halogen, or NH»; and
wherein Rais H, CH3, or CH2CH3s.

59.  The compound of any one of claims 1 and 56-57, wherein the structural moiety
R, R,
G N
L >
% Ry ¥ N Ry,
Y2
Yi \T36U q R g R
RpO—P=0 R,O—P=0
'}%J\Y/Y5\ )\j\ ° OR b (I)R
4 T has the structure of b, b,
OR,
NarN QR OR, RyO—P=0
X i i b
R H>—4 R,O—P=0 RbO—IF’=O o Rb
‘li N Rb O>4Rb
s j\I
\ /
R,0—=0 ﬁ r—t J\t />— >_
OR,
60.  The compound of claim 57 or 59, wherein each occurrence of Ry is independently H
or (C1-Ce)alkyl.
61.  The compound of any one of claims 57 and 59-60, wherein each occurrence of Ry is
independently H, CH3, CH2CH3, or CH(CHj3)a.
62. The compound of any one of claims 1 and 56-59, wherein each occurrence of Ra is

independently H, CHs, OH, NHa, or halogen.
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V.
. . . VN
63.  The compound of claim 1, wherein the structural moiety % "Ra has the structure of

O«
%R, ‘

V.
: . ) IS
64.  The compound of claim 1, wherein the structural moiety % "Ra has the structure of
Ra

N<
k'Y Ra

V.
. . . SN
65. The compound of claim 1, wherein the structural moiety W R has the structure of
Ra_Ra

‘7’7.>< Rs

V.
/ ~
66. The compound of claim 1, wherein the V and R4 of the structural moiety %Ry

taken together form a (Cs-Cio)heterospiroalkyl.
67.  The compound of claim 1, wherein V is absent.

68.  The compound of any one of claims 1 and 63-67, wherein Ra is (Cl—Cs)alkyl,

, N (Rs)m
Y Y R s
\"/N‘ 1 S\ |O\ ! N
/ < < E/—NRa m(Rs)/:\w m<R5)\7’/N m<Rs>/Tz//N W
(R)m E Rekn (Ro)m e g g . (Rem

Rs)m m(Rs) |:NH Jor m(Rs) |:

69.  The compound of claim 1 or 68, wherein each occurrence of Rs is independently H,

(Ci-Ce)alkyl, halogen, ORa, OH, NHz, N(Ra)CORa, CN, CF3, (C1-Ce)haloalkyl, or

O, wherein m is an integer from 0-3.
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Ra

N= S (0]
/
g N( a2 and each occurrence of Ra is independently H, (C2-C)alkenyl, or (C1-Ce)alkyl.

70. The compound of any one of claims 1, 63-66, and 68-69, wherein the structural

V.
n V.
V. | Rs ™ A
b \© Rs \g\; ’ l/\¢N

PN
moiety % R4 has the structure of Rs Rs |

.%L/V\F/EI \(\N n \(\ %L/V\(\rCH3 LLLL/V W
FZ\?N R, / N /\/N’

gV Rs
—V.
v Rs Y G o % |
iLL/ a R .S E o E/V /
N VN AR \@Rs E(Ram m(Rs) -0
é‘J\V, NH
AT J: 'S J: N
\
Rs) NH m(Rs) CH3
0] N’S
I v A A D
Vol g \Rs
5 5 Rs , or , Wherein V is
C(Ra)2, O, NRa, N(C=O)Ra, or NSO2Ra and V’ is CRa or N.
71.  The compound of claim 1 or 70, wherein each occurrence of Rs is independently H,
O
ﬁ'ry\N)I\/
CHj3, halogen, OH, CN, H , CF3, (C1-Ce)haloalkyl, or NHa.

72. The compound of claim 1, 19-20, 21, 51, and 69, wherein each occurrence of Rais

independently H, (C2-Ce)alkenyl, or (C1-Cs)alkyl.

73. The compound of claim 1, 19-20, 21, 51, 69, and 72, wherein each occurrence of Ra is
H, CH3, or CH2CHs.

74.  The compound of any one of claims 1, 63-66, and 68-73, wherein the structural

H H
N o) N ®)
: AR SRR SRR &
. o
moiety %" R4 has the structure of , , N, N,
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N Y
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75. The compound of claim 1, 63-66, and 68-74, wherein the structural moiety W Rs

H H H
OO 0O
has the structure of , , /N, /N, N
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76.  The compound of claim 1 or 32, wherein the compound of Formula Ia has the
Y2
// N
Y1 IY3 H
N N Za N
S AN S
= B (e} Zq\ //23 ~Z L1
R— || Z;
= R5
structure of N™ "Ry ,
Y P
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PPN s N Zs V.
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S N e e ens
O Z4 /Z3 AN 2 2 Z'] //23 = -1
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R1 u_ 22 ! ™ | pZ 2 R
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EN
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Yo
/ A Y
L
I
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HN Y4)\N’N\\N
N =
R 724
N R11 Zy N Vv
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7\
/\2/ 2
Rg Y

, wherein Ri1 is H, (C1-Ce)alkyl, N(Ra)2, (Cs3-
C7)heterocycloalkyl, or halogen; Rs and Ri1 are each independently H or CH3; Y1, Y2, Y3, Y

>

Z1, 72, 73, Z4, L1, and L2 are each independently CH or N; and V is NH or O

77. The compound of claim 76, wherein R1 is H, F, Cl, Br, CHs, CH2CH3, CH(CH3)2

NHa, NMe, > \v‘“

O O
\\“‘K/N\r,r‘ )\/N\éf’ )\/N\\J_,J’ \\\“K/N\‘:,: or ’\Il:l

>
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78.  The compound of claim 1 or 50, wherein the compound of Formula Ib has the
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_ 2723 VA
N Ry 2
=/
Rs , wherein Ri1 and Rs are each independently

H or CHs; and Y1, Y2, Y3, Y4, Z2, Z3, and Z4 are each independently CH or N.

79.  The compound of claim 1, wherein the compound of Formula Ia is
N N cH
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o
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80.  The compound of claim 1, wherein the compound of Formula Ib is
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81.  The compound of claim 1, wherein the compound of Formula Ic is

HN N
‘ : N :j
H
AN

HN

N
H
F\:%\’\ F:/'\
~ |/
N N

354



WO 2021/226458 PCT/US2021/031297

HN N
O @
Q/

N :j
X

HN

PP pZ
N N

HN

NC N F N
® ®

N N

82.  The compound of claim 1, wherein the compound is

N
HoN = © X
~

N 2
N N
JSOR GRS
N
Ao NG
/

N
N N N~ N
ST QT
R N o) N N; N o) N

N N

N\
\

355



WO 2021/226458 PCT/US2021/031297

N N
HN =
Na o) |N
N AN
~
N 2
N N N 0
0 Z HN z
N 3 I \IN |
N N \@\)j 0] N
o
, N

Z

N

c@g*‘@@m o

e neis

bz

>

§ §
QP T
\ (@] N
7
N bl
A
PPN
HNT N 7
N 0 |N
X N
o
N

>

N

\

Q*KEUF@ o'

N

356



WO 2021/226458

N
D¢ PN
N Z
N.ao |
3 M
Z —
N ) N
AN
DU P
N HN” N \@/ 2
N
S N o) ~_N F
P
N 2
H H
N N N/NlN/l
N
N 0 ~UN F
s
N 2
H H
N HN N/IN/I
N
N 0 &N &KUNF
o
N 2
H H
HN N# N/|
NS N 0 < SN F
s
N 2
H H
N AN N/|N/|
A5 N O Na N
s
N 2
H H
HN N/IN/| (0]
F O Na N

A/

357

PCT/US2021/031297

~
I“n:n
HN/ \O
\O N

AN
LR N
OO
N 0 x N
2
N 2
H H
X (0] X XN
P
N 2
H H
N (0] N N
2
N 2
H H
N (0] \N N
o
N



WO 2021/226458 PCT/US2021/031297
~
N
N
HN 1
el Hmg

N\
X
=

83.  The compound of claim 1, wherein the compound is selected from the group
consisting of Compounds 2-5, 7-30, 32-101, and 105-136 in Examples 2-5, 7-30, 32-101, and
105-136, respectively.

84. A method of treating a disease in a subject in need thereof comprising administering

to the subject an effective amount of the compound of any one of the preceding claims.

85.  The method of claim 84, wherein the disease is selected from the group consisting of
neurodegenerative disease, cachexia, anorexia, obesity, obesity’s complication, inflammatory
disease, viral-induced inflammatory reaction, Gulf War Syndrome, tuberous sclerosis,
retinitis pigmentosa, transplant rejection, cancer, an autoimmune disease, ischemic tissue

injury, traumatic tissue injury and a combination thereof.
86.  The method of claim 85, wherein the disease is neurodegenerative disease.

87. The method of claim 86, wherein the neurodegenerative disease is selected from the
group consisting of Parkinson’s disease, Alzheimer’s disease, amyotrophic lateral sclerosis,
Motor Neuron Disease, Huntington’s disease, HIV-induced neurodegeneration, Lewy Body
Disease, spinal muscular atrophy, prion disease, spinocerebellar ataxia, familial amyloid

polyneuropathy, multiple sclerosis, and a combination thereof.
88. The method of claim 85, wherein the disease is cachexia or anorexia.

89.  The method of claim 85, wherein the disease is obesity or obesity’s complication.
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90.  The method of claim 89, wherein the obesity’s complication is selected from the
group consisting of glucose intolerance, hepatic steatosis, dyslipidemia, and a combination

thereof.
91.  The method of claim 85, wherein the disease is inflammatory disease.

92. The method of claim 91, wherein the inflammatory disease is selected from the group

consisting of atopic dermatitis, allergy, asthma, and a combination thereof.
93. The method of claim 85, wherein the disease is viral-induced inflammatory reaction.

94.  The method of claim 93, wherein the viral-induced inflammatory reaction is SARS-

induced inflammatory pneumonitis, coronavirus disease 2019, or a combination thereof.

95. The method of claim 85, wherein the disease is Gulf War Syndrome or tuberous

sclerosis.

96. The method of claim 85, wherein the disease is retinitis pigmentosa or transplant

rejection.

97. The method of claim 85, wherein the disease is ischemic tissue injury or traumatic

tissue injury.
98. The method of claim 85, wherein the disease is cancer.

99. The method of claim 98, wherein the cancer is selected from the group consisting of
adult T-cell leukemia/lymphoma, bladder, brain, breast, cervical, colorectal, esophageal,
kidney, liver, lung, nasopharyngeal, pancreatic, prostate, skin, stomach, uterine, ovarian, and

testicular cancer.
100. The method of claim 98, wherein the cancer is leukemia.
101.  The method of claim 100, wherein the leukemia is adult T-cell leukemia/lymphoma.

102. The method of claim 101, wherein the adult T-cell leukemia/lymphoma is caused by

human T-cell lymphotropic virus.

103. The method of claim 85, wherein the disease is autoimmune disease.
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104.  The method of claim 103, wherein the autoimmune disease is selected from the group
consisting of achalasia, Addison’s disease, adult Still’s disease, agammaglobulinemia,
alopecia areata, amyloidosis, ankylosing spondylitis, anti-glomerular basement membrane
disease, anti-tubular basement membrane antibody nephritis, antiphospholipid syndrome,
autoimmune angioedema, autoimmune dysautonomia, autoimmune encephalomyelitis,
autoimmune hepatitis, autoimmune inner ear disease, autoimmune myocarditis, autoimmune
oophoritis, autoimmune orchitis, autoimmune pancreatitis, autoimmune retinopathy,
autoimmune urticaria, axonal and neuronal neuropathy, Balo disease, Behcet’s disease,
benign mucosal pemphigoid, bullous pemphigoid, Castleman disease, celiac disease, Chagas
disease, chronic inflammatory demyelinating polyneuropathy, chronic recurrent multifocal
osteomyelitis, Churg-Strauss syndrome, eosinophilic granulomatosis, cicatricial pemphigoid,
Cogan’s syndrome, cold agglutinin disease, congenital heart block, Coxsackie myocarditis,
CREST syndrome, Crohn’s disease, dermatitis herpetiformis, dermatomyositis, Devic’s
disease (neuromyelitis optica), discoid lupus, Dressler’s syndrome, endometriosis,
eosinophilic esophagitis, eosinophilic fasciitis, erythema nodosum, essential mixed
cryoglobulinemia, Evans syndrome, fibromyalgia, fibrosing alveolitis, giant cell arteritis
(temporal arteritis), giant cell myocarditis, glomerulonephritis, Goodpasture’s syndrome,
granulomatosis with polyangiitis, Graves’ disease, Guillain-Barre syndrome, Hashimoto’s
thyroiditis, hemolytic anemia, Henoch-Schonlein purpura, pemphigoid gestationis,
hidradenitis suppurativa (acne inversa), hypogammalglobulinemia, IgA nephropathy, IgG4-
related sclerosing disease, immune thrombocytopenic purpura, inclusion body myositis,
interstitial cystitis, juvenile arthritis, juvenile diabetes (type 1 diabetes), juvenile myositis,
Kawasaki disease, Lambert-Eaton syndrome, leukocytoclastic vasculitis, lichen planus, lichen
sclerosus, ligneous conjunctivitis, linear IgA disease, lupus, chronic Lyme disease, Meniere’s
disease, microscopic polyangiitis, mixed connective tissue disease, Mooren’s ulcer, Mucha-
Habermann disease, multifocal motor neuropathy, multiple sclerosis, myasthenia gravis,
myositis, narcolepsy, neonatal lupus, neuromyelitis optica, neutropenia, ocular cicatricial
pemphigoid, optic neuritis, palindromic rheumatism, pediatric autoimmune neuropsychiatric
disorder, paraneoplastic cerebellar degeneration, paroxysmal nocturnal hemoglobinuria, Parry
Romberg syndrome, pars planitis (peripheral uveitis), Parsonage-Turner syndrome,
pemphigus, peripheral neuropathy, perivenous encephalomyelitis, pernicious anemia,
POEMS syndrome, polyarteritis nodosa, polyglandular syndrome type I, polyglandular
syndrome type II, polyglandular syndrome type III, polymyalgia rheumatica, polymyositis,

postmyocardial infarction syndrome, postpericardiotomy syndrome, primary biliary cirrhosis,
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primary sclerosing cholangitis, progesterone dermatitis, psoriasis, psoriatic arthritis, pure red
cell aplasia, pyoderma gangrenosum, Raynaud’s phenomenon, reactive arthritis, reflex
sympathetic dystrophy, relapsing polychondritis, restless legs syndrome, retroperitoneal
fibrosis, rheumatic fever, rheumatoid arthritis, sarcoidosis, Schmidt syndrome, scleritis,
scleroderma, Sjogren’s syndrome, sperm and testicular autoimmunity, stiff person syndrome,
subacute bacterial endocarditis, Susac’s syndrome, sympathetic ophthalmia, Takayasu’s
arteritis, temporal arteritis (giant cell arteritis), thrombocytopenic purpura, Tolosa-Hunt
syndrome, transverse myelitis, ulcerative colitis, undifferentiated connective tissue disease,

uveitis, vasculitis, vitiligo, Vogt-Koyanagi-Harada disease, and a combination thereof.

105. The method of any one of claims 85-104, wherein the compound modulates Akt3 in

immune cells.

106. The method of claim 105, wherein the immune cells are selected from the group

consisting of T cells, B cells, macrophages, and glial cells.

107.  The method of claim 106, wherein the glial cells are astrocytes, microglia, or

oligodendrocytes.

108.  The method of claim 106, wherein the T cells are T regulatory cells.

109. The method of claim 84 or 85, wherein the compound activates Akt3 signaling.
110. The method of claim 84 or 85, wherein the compound inhibits Akt3 signaling.

111.  The method of claim 84 or 85, wherein the compound increases T regulatory cell

activity or production.

112. The method of claim 84 or 85, wherein the compound decreases T regulatory cell

activity or production.

113.  The method of any one of claims 84-112, further comprising administering a second

therapeutic agent to the subject.

114. The method of claim 113, wherein the second therapeutic agent is selected from the
group consisting of a nutrient supplementation, a chemotherapeutic, an anti-inflammatory, an
immunosuppressant, a cholinesterase inhibitor, an antidepressant, an anxiolytic, an

antipsychotic, riluzole, edavarone, a dopamine agonist, a MAO B inhibitor, a catechol O-
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methyltransferase inhibitor, an anticholinergic, an anticonvulsant, tetrabenazine, carbidopa-
levodopa, an antispastic, an antibody, a fusion protein, an enzyme, a nucleic acid, a
ribonucleic acid, an anti-proliferative, a cytotoxic agent, an appetite stimulant, a 5-HT3

antagonist, a Cox-2 inhibitor, and a combination thereof.

115.  The method of any one of claims 84-112, wherein the method further comprises
treating the subject with an immune therapeutic agent, an immune modulator, an
costimulatory activating agonist, a cytokine, a chemokine, a chemokine factor, an oncolytic
virus, a biologics, a vaccine, a small molecule, a targeted therapy, an anti-inflammatory

agent, a cell therapy, a chemotherapeutic agent, or radiation therapy.
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