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WHAT IS CLAIMED IS:

1. A compound having the formula:
P L3 (R2)22
( [)-WS R7 18 (R)z2
z6 8
A i
Rz j) jCRQ
|_4\ Ii R1 0
R® (D, or R

(IIT); wherein,

R! is independently halogen, -CX';, -CHX",, -CH>X!, -OCX!;, -
OCH>X!, -OCHX"2, -CN, -SOuR'P, -SO,INR!*R'®, -NR!NR'“R'E, -ONR'“R'5,
~NHC(O)NR!*NR'AR'E, -NHC(O)NR"R'B -N(O)m1, -NR'AR'B_ .C(O)R'®, -C(0)-OR'¢, -C(0)
NR!R!B _.OR'P, -NR!“SO,R'P, -NR*C(O)R!C, -NR'AC(O)OR!'C, -NR'AOR!C, -SFs, -N3,
substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, or substituted or unsubstituted heteroaryl; two adjacent R! substituents on
adjacent carbons may optionally be joined to form a substituted or unsubstituted cycloalkyl,
substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or substituted or
unsubstituted heteroaryl; or two R substituents bonded to the same carbon atom may optionally
be joined to form a substituted or unsubstituted cycloalkyl or substituted or unsubstituted
heterocycloalkyl;

z1 is an integer from 0 to 9;

R? is independently oxo, halogen, -CX?%3, -CHX?,, -CH,X?, -OCX?;, -
OCHX?%, -OCHX?%, -CN, -SOnR*™, -SO,:NR*R*®, -NR*“NR**R*®, -ONR?**R*%,
~NHC(O)NR?NR?*R?E _-NHC(O)NR**R?E, -N(O)m>, -NR**R?E, -C(O)R*C, -C(0)-OR?¢, -C(0)
NR?AR2 .OR?P, -NR24S0,R2P, -NR**C(0)R2C, -NR?AC(O)OR?¢, -NR?A0OR?, -SFs, -N3,
substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or

unsubstituted aryl, or substituted or unsubstituted heteroaryl,;

327



24
25
26
27
28
29
30
31
32
33
34

36
37
38
39

40

41

42

43

WO 2021/102361 PCT/US2020/061659

z2 is an integer from O to 6;

L’isa
bond, -S(0),-, -NR*-, -NH-, -O-, -S-, -C(0)-, -C(O)NR"-, -NR*C(0)-, -N(R*)CH;-, -NR*C(O)NH
-, -NHC(O)NR?-, -C(0)O-, -OC(O)-, substituted or unsubstituted alkylene, substituted or
unsubstituted heteroalkylene;

L*is a bond, -NH-, -NR*-, or substituted or unsubstituted alkylene;

L% is ~N(R®)-L>- or -C(O)NH-;

W3is CHor N;

z61is 1 or 2;

R3 R* and R® are independently hydrogen, -CCls, -CBr3, -CF3, -Cls,
CHClI,, -CHBr, -CHF,, -CHI,, -CHCl, -CH,Br, -CH,F, -CH>1, -CN, -OH, -NH,, -COOH, -
COCH3;, -CONH,, -OCCls, -OCF3, -OCBr3, -OCls, -OCHCla, -OCHBr2, -OCHI,, -OCHF,, -OC
H»Cl, -OCH:Br, -OCH2I, -OCH2>F, unsubstituted alkyl, unsubstituted heteroalkyl, unsubstituted
cycloalkyl, or unsubstituted heterocycloalkyl,

R’, R%, R’ and R' are independently hydrogen or unsubstituted Ci-C1o alkyl;Ring

B is aryl, or membered heteroaryl;

o R" Q *
.S
%&%R” TN TN
R’ is independently R , R R
O 16 16
O R O
L 7 1 %0
‘1) \ - (.2)’ R17 ‘1; s R17 ».H:SWRW
‘?? \/R R18 R18 R16 R18
| 16
N R’IG N R
O\\S/, P N\\S// O O R15 O\\//RM o
rad 17 17
(77 R '77 R ‘7_) >(\/ R” ‘z) >(\/
R18 R 18
0O o) R4 0 15
P » Yo \s”R
- \R17 ‘?7’ \R17
‘?7 1?@/ R16>(R?/ 4 :
R , or ; wherein,
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R is independently =O or =NR'?;

R" is independently =O or =NR?’;

R'® R' and R'® are independently hydrogen, oxo,
halogen, -CCl3, -CBr3, -CF3, -Cl3, CHCl,, -CHBr2, -CHF, -CHI, -
CH:Cl, -CH;Br, -CH,F, -CH:, -CN, -OH, -NH,, -COOH, -CONH3, —
C(O)N(CHs)a, -NO2, -SH, -SOsH, -SO4H, -SO:NH>, -NHNH>, -ONH;, -NHC(O)NHNH,,
—NHC(O)NH2>, -NHSO:H, -NHC(O)H, -NHC(O)OH, -NHOH, -OCCl3, -OCF3, -OCBr3, -OCI;, -
OCHCI,, -OCHBr», -OCHI, -OCHF», -OCH:Cl, -OCH;Br, -OCH:L -OCH,F, -N3, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or
substituted or unsubstituted heteroaryl;

R and R? are independently hydrogen, -CCls, -CBr3, -CF3, -CIs,
CHCI,, -CHBr», -CHF», -CHI,, -CH,Cl, -CH,Br, -CH,F, -CH>I, -CN, -COOH, -CONH,, —
C(O)N(CHs)y, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted
or unsubstituted aryl, or substituted or unsubstituted heteroaryl;

R'A R'B RIC RIP R?A R?B R2C and R?® are independently
hydrogen, -CCls, -CBrs3, -CF3, -CI;, CHCl,, -CHBr,, -CHF», -CHI, -
CH:Cl, -CH;Br, -CH,F, -CH:l, -CN, -OH, -NH,, -COOH, -CONH_, -OCCls, -OCF3, -OCBr3, -O
CI;, -OCHCls, -OCHBr2, -OCHL, -OCHF,, -OCH,Cl, -OCH:Br, -OCH:I, -OCH,F, substituted
or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or
substituted or unsubstituted heteroaryl; R'4 and R'® substituents bonded to the same nitrogen
atom may optionally be joined to form a substituted or unsubstituted heterocycloalkyl or
substituted or unsubstituted heteroaryl; R** and R*® substituents bonded to the same nitrogen
atom may optionally be joined to form a substituted or unsubstituted heterocycloalkyl or
substituted or unsubstituted heteroaryl;

X! and X? are independently —F, -Cl, -Br, or I;

nl and n2 are independently an integer from O to 4; and

ml, m2, vl, and v2 are independently 1 or 2.
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2. The compound of claim 1, having the formula:
(RY)z1
N~ — L3\‘/ (R?)2
J
L4
\R5
3. The compound of claim 2, having the formula:
R1-2
R, L (RO)z2
R1.4
N
R1.5 L4
~N
R® (Ta); wherein,

R'? and R'? are independently hydrogen, halogen, -CCls, -CBr3, -CF3, -Cls,

CHCly, -CHBr2, -CHF», -CHI,, -

CH:Cl, -CH;Br, -CH,F, -CHa1, -CN, -OH, -NH,, -COOH, -CONH,, -NO, -SH, -SOsH, -SO4H, -
SO,NH,, ~NHNH,, ~ONH,, -NHC(O)NHNH,,

~NHC(O)NH,, -NHSO,H, -NHC(0)H, -NHC(O)OH, -NHOH, -OCCls, -OCFs, -OCBr3, -OCL, -
OCHCl,, -OCHBr,, -OCHL, -OCHF,, -OCH,Cl, -OCH,Br, -OCH,1, -OCHSF, -Ns, substituted or

O 0 3 O n A

10
11
12
13
14
15
16
17
18

unsubstituted C1-Cs alkyl, or substituted or unsubstituted 2 to 6 membered heteroalkyl; or R

and R!? substituents on adjacent carbons may optionally be joined to form a substituted or

unsubstituted phenyl, or substituted or unsubstituted 5 to 6 membered heteroaryl; and

R!* and R!? are independently hydrogen, halogen, -CCls, -CBr3, -CF3, -CIs,

CHCly, -CHBr2, -CHF», -CHI,, -

CH,Cl, -CH:Br, -CH,F, -CH:l, -CN, -OH, -NH;, -COOH, -CONHa, -NO, -SH, -SO;H, -SO4H, -

SO,NHz, -NHNH>, ~ONH, -NHC(O)NHNH:,

~NHC(O)NH,, -NHSO,H, -NHC(0)H, -NHC(O)OH, -NHOH, -OCCls, -OCFs, -OCBr3, -OCls, -
OCHCl,, -OCHBr, -OCHI, -OCHF;, -OCH;Cl, -OCH;Br, -OCH,I, -OCHSF, -Ns, substituted or

unsubstituted C1-Ce alkyl, or substituted or unsubstituted 2 to 6 membered heteroalkyl.
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4. The compound of claim 3, having the formula:
2
R12 (R)z2 (R?")z21
— / =
R12 R12
R1.3 L3 W1 R1.3 L3 2
~ 2 ~ Xy (R)2
N (R?) N ¥z
R1.4 \(Vbz / \‘/ z2 R’]_4 \©
\\‘\ —_ \\‘\
\R5 \R5 or

(R™),14
,\\

3
y N\, L ‘\/(R2)22
R Z
N\

N

R15 4
o~ R® ; wherein,

W! is independently —O-, -NH-, or -NR2-;

W? and W? are independently =N-, =CH-, or =CR?-;

R!Z R!3 R and R!? are independently hydrogen or halogen;

R? is independently oxo, halogen, -CX?%3, -CHX?;, -CH,X?, -OCX?;, -
OCH,X?, -OCHX?%, -CN, -OH, -NH,, -COOH, -CONH_, —
C(O)N(CHs),, -NO, -SH, -SOsH, -SO:H, -SO,NH,, ~NHNH,, ~ONH,, -NHC(O)NHNH,,
—NHC(O)NH,, -NHSO.H, -NHC(O)H, -NHC(O)OH, -NHOH, -Nj3, unsubstituted C1-Cs alkyl,
unsubstituted 2 to 6 membered heteroalkyl, unsubstituted Cs3-Cs cycloalkyl, unsubstituted 3 to 6
membered heterocycloalkyl, unsubstituted Cs-C12 aryl, or unsubstituted 5 to 12 membered
heteroaryl,

R'! is independently oxo, halogen, -CX''3, -CHX",, -CH,X!!, -OCX''5, -
OCH,X!!, -OCHX'%;, -CN, -OH, -NH3, -COOH, -CONH3, —
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C(O)N(CHs)a, -NOg, -SH, -SOsH, -SO4H, -SO,NH,, -NHNH;, -ONH,, -NHC(O)NHNH,,
—NHC(O)NH,, -NHSO,H, -NHC(O)H, -NHC(O)OH, -NHOH, -Nj3, unsubstituted C1-Cs alkyl,
unsubstituted 2 to 6 membered heteroalkyl, unsubstituted Cs3-Cs cycloalkyl, unsubstituted 3 to 6
membered heterocycloalkyl, unsubstituted Cs-C12 aryl, or unsubstituted 5 to 12 membered
heteroaryl,

R?! is independently oxo, halogen, -CX?!3, -CHX?',, -CH,X*!, -OCX?'5, -
OCH,X*, -OCHX?!;, -CN, -OH, -NH,, -COOH, -CONH>, —
C(O)N(CHs)z, -NO2, -SH, -SOsH, -SO4H, -SO2NH>, -NHNH>, -ONHz, -NHC(O)NHNH_,
—NHC(O)NH>, -NHSO.H, -NHC(O)H, -NHC(O)OH, -NHOH, -N3, unsubstituted C1-Cs alkyl,
unsubstituted 2 to 6 membered heteroalkyl, unsubstituted Cs3-Cs cycloalkyl, unsubstituted 3 to 6
membered heterocycloalkyl, unsubstituted Cs-C12 aryl, or unsubstituted 5 to 12 membered
heteroaryl,

1 and X! are independently -F, -Cl, -Br, or —I;

z2 is an integer from O to 6;

z11 is an integer from O to 4;

z21 is an integer from O to 5;

L3
is -C(0)-, -CHz-, -C(O)NH-, -NHC(O)-, -NHCH3,-, -CH,CH:>NH-, -C(O)CH2NH-,
or -CH,C(O)NH-;

L*is a bond, -NH-, or -CH;-;

16
o R

\/
‘?7 \ z R17 \ / R17
5. . LLL"LL R16 R18
R’ is independently , ;
wherein R, R!7 and R!® are 1ndependent1y hydrogen, —~C(O)N(CH3),, or
unsubstituted C1-Cs alkyl.

5. The compound of claim 4, wherein: R? is independently halogen, -OCX?3,
-OCH:X?, -OCHX?, unsubstituted C1-Cs alkyl, or unsubstituted 5 to 6 membered heteroaryl; R'!
is independently halogen, -OCX!!;, -OCH, X!, -OCHX!%;, unsubstituted C;-C5 alkyl, or
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unsubstituted 5 to 6 membered heteroaryl; and R?! is independently halogen, -OCX?'3, -
OCH>X?!, -OCHX?';, unsubstituted C1-Cs alkyl, or unsubstituted 5 to 6 membered heteroaryl.

6. The compound of claim 4, having the formula:

22
I — _ L3 R
R1 4 N \@
\\“ RZ.‘I
RS |4
or R® ; wherein,

R*! is independently hydrogen, -OCX?3, or unsubstituted 5 to 6 membered
heteroaryl; and
R2? is independently hydrogen or halogen.

7. The compound of claim 4, wherein R!! is independently halogen.
8. The compound of claim 1, having the formula:
LS (R%)z2
|_4f
|
R5
9. The compound of claim 1, having the formula:
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6
R\ L (R%)z2
HN
L4
2 SRS
1 10.  The compound of claim 9, having the formula:
(RY)z2

/(R21)z21
~ b \\'vv1 g
N \ﬁ / N /

oo

L4\
2 R® or

L3 W]
\N ~ \« ‘/ (R2)22
w2

- _

iy
3 R® : wherein,
4 W! is independently —O-, -NH-, or -NR?-;
5 W? and W? are independently =N-, =CH-, or =CR?-
6 R? and R?! are independently halogen, -OCX?%;, -OCH>X?,
7  unsubstituted C1-Cs alkyl, or unsubstituted 5 to 6 membered heteroaryl;
8 z2 is an integer from O to 6;
9 z21 is an integer from O to 5;
10 L? is -C(O)- or -CH;-;
11 L*is a bond, -NH-, -NR*-, or -CH;-;
o\\s”o N
5 \ YN R
12 R’ is independently R' or R'8 ;
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wherein R'®, R', and R"® are independently hydrogen, ~C(O)N(CH3),, or
unsubstituted C1-Cs alkyl.

11.  The compound of claim 10, having the formula:
N, - L3 W1
N \« 22
H W2 R
L4 R2.1
~N
RS or
(R?)z21

R® ; wherein,
R?!is independently hydrogen, -OCX?3, or unsubstituted 5 to 6 membered
heteroaryl; and

R?? is independently hydrogen or halogen.

: \KF

F
. ‘7_s F
12.  The compound of claim 1, wherein (Ring B)-(R?), is

= N N
i QQ @p Qﬁ
5 Py 5 E |
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R F F R F R F

F F F
HNOO HN O HN O
sy, ’E)QN S B
F R F
W
HN O
‘15 =

13.  The compound of claim 1, wherein L* is -NH-.
14, The compound of claim 1, wherein L* is ~CHo-.

15. The compound of claim 1, wherein L* is -N(CH3)-.

16. The compound of claim 1, wherein
@)
s o o
o. O -5 S \\S//
N\ S <
2T NN
R’ is independently , , , or
O o (0]

17. The compound of claim 1, wherein L?
is -C(O)-, -CH,-, -C(O)NH-, -CH>CH,NH-, -C(O)CH2NH-, or -CH,C(O)NH.

18.  The compound of claim 1, wherein L? is -CH:- or -C(O)NH-.
19.  The compound of claim 1, wherein R? is independently -F or -OCFs3.

20. The compound of claim 1 having the formula:
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AN AN
7\ U“
2 OO0 O
: _LOCF; { : LOCF5; ClI : _LOCF3
F z ;
7\ U“ 00
3 00 ofke}

7\ 7\ //\
5 00 , 00 ., 00O )
d y et
Y N N
N N
Hlil\ A Hrfl\ A HN
S OCF, S OCF; 80 OCF,
6 00 , 00O , O ,
0]
§ N §
S SR O
: - F oY F
HN\ /\ HN\ /\ HN\ /\
//S\\ A OCF3 //S\\ o= OCF3 /,S\\ o~ OCF3
7 00 00 00
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21. A pharmaceutical composition comprising the compound of any one of

claims 1 to 20 and a pharmaceutically acceptable excipient.

22. A method of inhibiting human Caspase 6 protein activity, said method

comprising: contacting the human Caspase 6 protein with a compound of one of claims 1 to 20.

23.  The method of claim 22, wherein the compound covalently binds C264 of

the human Caspase 6 protein.

24.  The method of claim 22, wherein the compound inhibits the activity of

human Caspase 6 protein more than other human Caspase proteins.

25.  The method of claim 22, wherein the compound inhibits the activity of

human Caspase 6 protein more than human Caspase 2 and human Caspase 3.

26. A method of treating a neurodegenerative disease, said method comprising
administering to a subject in need thereof an effective amount of a compound of one of claims 1

to 20.

27.  The method of claim 26, wherein the neurodegenerative disease is a

tauopathy.
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28. The method of claim 26, wherein the neurodegenerative disease is
Alzheimer’s disease, Huntington’s disease, Amyotrophic lateral sclerosis, Lewy body disease,

Progressive Supranuclear Palsy, or Parkinson’s disease.

29.  The method of claim 26, wherein the neurodegenerative disease is

Alzheimer’s disease.

30. A method of treating a memory loss, said method comprising
administering to a subject in need thereof an effective amount of a compound of one of claims 1

to 20.

31. A method of treating axonal degradation, said method comprising
administering to a subject in need thereof an effective amount of a compound of one of claims 1

to 20.

32. A method of treating neuroinflammation, said method comprising
administering to a subject in need thereof an effective amount of a compound of one of claims 1

to 20.

33. A method of treating liver disease, said method comprising administering

to a subject in need thereof an effective amount of a compound of one of claims 1 to 20.

34. A method of treating nonalcoholic steatohepatitis or nonalcoholic fatty
liver disease, said method comprising administering to a subject in need thereof an effective

amount of a compound of one of claims 1 to 20.

35. A compound of any one of claims 1 to 20, or pharmaceutically acceptable
salt thereof, for use in a method of treating a neurodegenerative disease, comprising

administering to a subject in need thereof an effective amount of the compound.

36. A compound for the use of claim 35, wherein the neurodegenerative

disease is a tauopathy.
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37. A compound for the use of claim 35, wherein the neurodegenerative
disease is Alzheimer’s disease, Huntington’s disease, Amyotrophic lateral sclerosis, Lewy body

disease, Progressive Supranuclear Palsy, or Parkinson’s disease.

38. A compound for the use of claim 35, wherein the neurodegenerative

disease is Alzheimer’s disease.

39. A compound of any one of claims 1 to 20, or pharmaceutically acceptable
salt thereof, for use in a method of treating a memory loss, comprising administering to a subject

in need thereof an effective amount of the compound.

40. A compound of any one of claims 1 to 20, or pharmaceutically acceptable
salt thereof, for use in a method of treating axonal degradation, comprising administering to a

subject in need thereof an effective amount of the compound.

41. A compound of any one of claims 1 to 20, or pharmaceutically acceptable
salt thereof, for use in a method of treating neuroinflammation, comprising administering to a

subject in need thereof an effective amount of the compound.

42. A compound of any one of claims 1 to 20, or pharmaceutically acceptable
salt thereof, for use in a method of treating liver disease, comprising administering to a subject in
need thereof an effective amount of the compound.

43. A compound of any one of claims 1 to 20, or pharmaceutically acceptable
salt thereof, for use in a method of treating nonalcoholic steatohepatitis or nonalcoholic fatty
liver disease, comprising administering to a subject in need thereof an effective amount of the

compound.
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