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CLAIMS

1. A compound of formula I:

R1 is 1-F substituted C6 aryl comprising 0, 1 or 2 N heteroatoms; and

R2 is C5 aryl comprising 1, 2 or 3 N heteroatoms, or 1 or 2 N
heteroatoms and an O or S heteroatom, substituted with 0-3 substituents
selected from halide, optionally-substituted N, S or O, and optionally-
substituted hydrocarbyl;

or a salt, hydrate or stereoisomer thereof.

2. The compound of claim 1 wherein:

the R2 substituents are independently CO-C6: aldehyde, aldimine,
alkanoyloxy, alkoxy, alkoxycarbonyl, alkyloxy, alkyl, alkenyl, alkynyl,
amine, azo, halogens, carbamoyl, carbonyl, carboxamido, carboxyl, cyanyl,
ester, haloformyl, hydroperoxyl, hydroxyl, imine, isocyanide, iscyante, N-
tert-butoxycarbonyl, nitrate, nitrile, nitrite, nitro, nitroso, phosphate,
phosphono, sulfide, sulfonyl, sulfo, sulthydryl, thiol, thiocyanyl,
trifluoromethyl or trifluromethyl ether (OCF3);

R1 comprises N2, N4 or N2/N4;

R2 comprises N1, N1/N2, N2/N3, N3/N4, N2/N5; N2/N4, S2/N4,
N2/S4, S3/N4, N2/S3, N3/04, N2/N3/S5, N2/N3/05, N2/N3/N5 or
N2/N3/N4; or

any combination of the foregoing substituents.
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3. The compound, salt, hydrate, or stereoisomer of claim 1, wherein

the compound has one of the following structural formula I1(1):

F

A
T

II(1)
wherein R2 is C5 aryl comprising 1, 2 or 3 N heteroatoms, or 1 or 2 N

heteroatoms and an O or S heteroatom, substituted with 0-3 substituents
selected from halide, optionally-substituted N, S or O, and optionally-
substituted hydrocarbyl.

4. The compound, salt, hydrate, or stereoisomer of claim 1, wherein

the compound has one of the following structural formula I1(2):

F
|
o
N)LN N ‘
AN
F

I1(2)
wherein R2 is C5 aryl comprising 1, 2 or 3 N heteroatoms, or 1 or 2 N
heteroatoms and an O or S heteroatom, substituted with 0-3 substituents
selected from halide, optionally-substituted N, S or O, and optionally-
substituted hydrocarbyl.
5. The compound, salt, hydrate, or stereoisomer of claim 1, wherein

the compound has one of the following structural formula I1(3):
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I1(3)
wherein R2 is C5 aryl comprising 1, 2 or 3 N heteroatoms, or 1 or 2 N
heteroatoms and an O or S heteroatom, substituted with 0-3 substituents
selected from halide, optionally-substituted N, S or O, and optionally-
substituted hydrocarbyl.
6. The compound, salt, hydrate, or stereoisomer of claim 1, wherein

the compound has one of the following structural formula I1(4):

E

. |
i
o

11(4)
wherein R2 is C5 aryl comprising 1, 2 or 3 N heteroatoms, or 1 or 2 N
heteroatoms and an O or S heteroatom, substituted with 0-3 substituents
selected from halide, optionally-substituted N, S or O, and optionally-
substituted hydrocarbyl.
7. The compound, salt, hydrate, or stereoisomer of claim 1, wherein

the compound has one of the following structural formula I1(5):
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wherein R2 is C5 aryl comprising 1, 2 or 3 N heteroatoms, or 1 or 2 N
heteroatoms and an O or S heteroatom, substituted with 0-3 substituents
selected from halide, optionally-substituted N, S or O, and optionally-
substituted hydrocarbyl.

5 8. The compound, salt, hydrate, or stereoisomer of any one of claims

1 and 3-7, wherein R2 is
N—NH /N— H/N s—N /:\ / N HN /:N
42“&)“\X4Y§£>“K%M\}(3§gﬁs//
SN VIV AR e | | an T
| N | N | , | 5 O s e , b , | ; | i S ’

P QL OO
LN N~ N 7N s N N N\w/> N
X%WW r X XX X
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HNN=N/N_\\N
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| 90r ! >

10 substituted with 0-3 substituents selected from halide, optionally-
substituted N, S or O, and optionally-substituted hydrocarbyl.
9. The compound, salt, hydrate, or stereoisomer of claims 1, wherein
the compound has one of the following structural formula I11(1):

15 III(T)
wherein R1 1s 1-F substituted C6 aryl comprising O, 1 or 2 N
heteroatoms; and wherein R2 is a C5 aryl as set forth in structural formula
ITI(1), substituted with 0-3 substituents selected from halide, optionally-
substituted N, S or O, and optionally-substituted hydrocarbyl.
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10. The compound, salt, hydrate, or stereoisomer of claims 1, wherein

the compound has one of the following structural formula I11(2):

F
N—

I11(2)

5 wherein R1 is 1-F substituted C6 aryl comprising 0, 1 or 2 N
heteroatoms; and wherein R2 is a C5 aryl as set forth in structural formula
ITI(2), substituted with 0-3 substituents selected from halide, optionally-
substituted N, S or O, and optionally-substituted hydrocarbyl.

11. The compound, salt, hydrate, or stereoisomer of claims 1, wherein

10  the compound has one of the following structural formula I1I(3):

111(3)
wherein R1 1s 1-F substituted C6 aryl comprising O, 1 or 2 N
heteroatoms; and wherein R2 is a C5 aryl as set forth in structural formula
15 1III(3), substituted with 0-3 substituents selected from halide, optionally-
substituted N, S or O, and optionally-substituted hydrocarbyl.
12. The compound, salt, hydrate, or stereoisomer of claim 1, wherein
the compound has one of the following structural formulae IV(1)-IV(5):
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wherein R2 is a C5 aryl as set forth in structural formulae IV(1)-1V(5),
substituted with 0-3 substituents selected from halide, optionally-
substituted N, S or O, and optionally-substituted hydrocarbyl.

13. The compound, salt, hydrate, or stereoisomer of claim 1, wherein

the compound has one of the following structural formulae IV(6)-IV(10):

F

i [l ()

IV(9) IV(10)

F

wherein R2 1s a C5 aryl as set forth in structural formulae IV(6)-
IV(10), substituted with 0-3 substituents selected from halide, optionally-
substituted N, S or O, and optionally-substituted hydrocarbyl.
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14. The compound, salt, hydrate, or stereoisomer of claim 1, wherein

the compound has one of the followmg structural formulae IV(I 1)-IV(15):

N—NH N_
/ Rz R2 F
0
)L N/ N NF |N

IV(11) IV(12)

V(14) v{s)
wherein R2 1s a C5 aryl as set forth in structural formulae IV(11)-
IV(15), substituted with 0-3 substituents selected from halide, optionally-
substituted N, S or O, and optionally-substituted hydrocarbyl.

15. The compound, salt, hydrate, or stereoisomer of any one of claims
1 and 3-14, wherein R2 is substituted with 0-3 R*, wherein R?, for each
occurrence, 1s independently selected from:

halogen, cyano, C;-Cs alkyl, C;-C¢ cycloalkyl, 3- to 6-membered
heterocyclyl, C,-C¢ alkenyl, C;-C¢ alkoxy, -C(=0)(C,-Cs alkyl), -
C(=0)(C5-Cq cycloalkyl), -C(=0)(3- to 6-membered heterocyclyl), =0, -
NO,, -C(=0)OR?, -C(=0)NRPR? -NRPRY -NRPC(=0O)R®, -NR’C(=0O)OR?, -
NRPC(=O)NRR’, -NRPS(=0),R’ -OR’, -OC(=0O)R°, -OC(=0O)OR®, -
OC(=0O)NRPRY, -S(=0)R’, and -S(=0),,NRFRY; wherein

the C;-C¢ alkyl, C;-Cq cycloalkyl, 3- to 6-membered heterocyclyl, C,-
C¢ alkenyl, and C;-Cg alkoxy of R?, the C;-Cs alkyl of -C(=0)(C;-Cs alkyl),
the C;-Cs cycloalkyl of -C(=0)(Cs;-Cs cycloalkyl), and the 3- to 6-
membered heterocyclyl of -C(=0)(3- to 6-membered heterocyclyl) are
each optionally substituted with 1 to 3 groups selected from halogen,
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cyano, =0, -C(=0)R’, -C(=0)OR’, -C(=O)NRPRY, -NRPRY, -NR’C(=O)R”,
-NRPC(=0)OR®, -NRPC(=O)NRR’, -NRPS(=0),R* -OR®, -OC(=0)R®, -
OC(=0)OR®, -OC(=0O)NRPRY,  -S(=0)yR°, -S(=0),NRPRY,  C3-Cq
cycloalkyl, and 3- to 6-membered heterocyclyl; wherein

RP, R, R', and R®, for each occurrence, are each independently
selected from hydrogen, OH, NH,, C;-C4 alkyl, C;-C¢ cycloalkyl, and 3- to
6-membered heterocyclyl; wherein

the C,-C; alkyl, C;-C¢ cycloalkyl, and 3- to 6-membered heterocyclyl
of any one of RP, R R', and R’ are optionally substituted with 1 to 3
groups selected from halogen, cyano, -OH, C;-C¢ alkyl, -O(C,;-C¢ alkyl), -
C(=O)N(C;-Cg alkyl)(C-Cg alkyl), -C(=O)NH(C,-Cs alkyl), -C(=0)(3- to
6-membered heterocyclyl), -C(=0)(Cs-Cs cycloalkyl), C;-Cs cycloalkyl,
phenyl, and 3- to 6-membered heterocyclyl; and wherein

w is an integer selected from 0, 1, and 2.

16. The compound, salt, hydrate or stereoisomer of any one of claims
1 and 3-15, wherein R2 is substituted with 1-3 R*, wherein R*, for each
occurrence, is independently selected from: halogen; cyano; 4- to 6-
membered heterocyclyl optionally substituted with oxo; -C(=0)(C;-Cq
alkyl); -C(=0)(C;-Cq cycloalkyl); -C(=0O)(4- to 6-membered heterocyclyl);
3- to 4-membered cycloalkyl;

-C(=0)OR®, wherein R* is H or C;-C; alkyl;

C,-C; alkyl, optionally substituted with OH, NH; cyano, halogen, C;-
Cs alkoxyl, 3- to 4-membered cycloalkyl, 4- to 6-membered heterocyclyl, -
C(=0O)OH, -C(=0)(4- to 6-membered heterocyclyl), -C(=O)NH(CH,),OH,
or -C(=O)NHpa;

-C(=0)NRPRY wherein RP and R? each are independently selected
from H; OH; CN; 4- to 6-membered heterocyclyl; C,-C; alkyl optionally
substituted with OH; and 3- to 4-membered cycloalkyl optionally
substituted with OH;
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-NRPRY, wherein R and R? each are independently selected from H,
OH, -C(=0O)CHs;, and C,-C; alkyl optionally substituted with OH, 3- to 4-
membered cycloalkyl, or 6-membered heterocyclyl;

-NRPC(=O)NRR’, wherein RP, R? and R" each are independently
selected from H and C;-C; alkyl;

-NRPC(=0)R®, wherein RPis selected from H and C,-C; alkyl, and R®
1s selected from C;-C; alkyl and 3- to 4-membered cycloalkyl;

-S(=0)+R®, wherein R® is selected from C;-C; alkyl optionally
substituted with phenyl or NH;, and wherein w is 0 or 2; and

-S(=0)NRPR? wherein RP and R? each are independently selected
from H, 3- to 6- membered cycloalkyl, 4- to 6-membered heterocyclyl, and
C:-C5 alkyl optionally substituted with OH, C;-Cs alkoxyl, or phenyl, and
wherein w is 2.

17. The compound, salt, hydrate, or stereoisomer of any one of claim
1 and 3-16, wherein R2 is substituted with 1-3 R®, wherein R?, for each
occurrence, 1s independently selected from methyl, ethyl, -NH,, -CN, -
OCHj;, -O(CH,),N(CHsj),, -NHCH;, -O(CH;),OCHj;, -N(CHj),, -
NH(CH,)OCHj3;, -NHC(=0)CH3;, -NHC(=0)CH,CH3;, -NHC(=0O)CH(CH3;),,
-NHC(=0O)CH,CH(CH3),, -NHCH,C(=O)NHCHj3;, -NHCH,C(=O)NHCHj,

(J
i , -NHCH,C(=O)N(CHjs),, -C(=0)OCHj3, -C(=O)OH, -C(=0)CHj,

C(=0)NH,, -C(=0)NHCH, _C(=0)NH(CH,),N(CH3),, ;

0 nd
Y Y
C(:O)NHCHQN(CH3)2, -C(:O)NHCHQCHg, 0 o )
AN OENONNS
g i |
) s © s © ) 'CHQOH, -CHzN(CHg)Q, -CHzOCHg, -F, -
(0

N
5 '(CH2)2OCH3, -CHzC(:O)NHz, -CH2C(:O)N(CH3)2, %ﬁo 9

- 236 -

o]

Cl



10

WO 2021/233396 PCT/CN2021/094991

CHzC(:O)NHCHq, -NOz, '(CHz)on, -CHQC(:O)OCH3, -

NH(CH,),N(CH3)s, , _NHC(=0)CH,OCHj, ;

o o
A DO D

NHC(=O)CH,N(CHs),, H , -NHCHj, -C(=0)OCH,CHj3, 7

» i ol i

% 7, -C(FO)NHCH(CH;),, ~ V, -N(C(=O)CHa),,

" _NHC(=0)NHCH(CH;),, -NHC(=O)NHCH3, -NHCH,C(=0)NH,, -

O P

, -NH(CH,),CH3, -NHCH(CHj3),, ~ , , -

O,

CH,CH,OH,

NH(CHg)Q, 'S(:O)QCHQCH3, -CF3, “J\J, -C(:O)N(CH3)2,-SCH3, -S(:O)CHg,,

NH
-CHOHCHG, Q , -S(=0),CHj, -CH,F, -CH,NH,, -NH(CH,),OH, >
o
HN\ HN N

=0

C(FONH(CH,),0H, % ° | £° | §O0)pNH, %o , -

CH,C(=0)NH(CH,),OH, 5

5 Qe Qe Qe

OH

2

w
O

for

a % -8(=0),NH(CH,),0H, -

OH OH

HN o p/ o D/
S(=0),NHOCH;, ™, -C(=0)NHOH,-C(=O)NHCN, =™ -
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N o}
7 50 37 o R R

o, -CH,CN, “f”é, -
CH,C(=0)OH, -C(CHj3),C(=0)OH, and -C(CH3),C(=O)NH,.
18. The compound of any one of claim 1 and 3-17, wherein R2 is

substituted with 1-3 R®, wherein R", for each occurrence, is independently

selected from methyl, ethyl, -NH,, -NHCHj;, -CN, -CH,CH,0OH,

@)
N(\\) Xj DNH
, -NHC(=0)CHj;, -C(=0)OCH;, * , » < . -
O
HN

N(C=0CHj3),, -NHCH,C(=0)NH,, ™ V', -C(=0)OCH,CH3s, -NHCH3, -

0
CH,OCH;, -CH,CH,OH, %Q , -NHCH2CH2OCH3, -NHCH(CHj3),,

F
HN‘)> HEN
e 2

, -N(CH3),, -C(=O)N(CH3),, -C(=O)NH,, -Cl, -SCH3;, -

S(:O)QCHg, CHzOH, T —C(:O)NHCH3, CHQF, -NHCHQOH, -

NH
2
o
HN HN
e}

C(=0)NHCH,CH,OH, * ° , +°°  _§(=0),NH,, -CH,C(=O)NH,,

9y i )j Q

. - = //S:'
. _C(=O)NHCH,CH,, -C(=0)OH, ™7, 6 0% 07

2 2 2 2

0
Nl N>
H H

* , -C(=O)NHCH;, -S(=0),NHOCH;, *° -

s

for

o OH OH
o I u b 2o f;LNg
" H

(o]
C(=O)NHOH, =™ e
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C(:O)NHCH2CH20H, and -CHzCN

19. The compound, salt, hydrate, or stereoisomer of any one of claim
1 and 3-18, wherein R2 is substituted with 1-3 R*, wherein R?, for each
occurrence, is independently selected from methyl, ethyl, -NH,,
C(=O)NH,, -NHCHj;, -CN, -CH,CN, -NHCH,OH, -CH,NH,, -SCH;s,
CONHCH;, -SO,CH;, -CH,OH, -CI, -N(CHj),, -NHCH(CHj;),, -
NHCH,CH,0CH;, -CH,CH,OH, -C(=0)OCH,CHj;, -C(=0)OCHj;, -
C(=0)OH, -S(=0),NH,, -CH,C(=0O)NH,, -C(=O)NHCH,CH,0H,

(@]

o) W 7 Q H§:;> 4P ;j

%D, %D , “»»74 Tﬂ% %Q, Ji“f, 3070 , Hﬁ\ﬂ and HSL‘E:O,

20. The compound, salt, hydrate, or stereoisomer of claim 1, wherein

the compound has a structure selected from:

- 239 -



WO 2021/233396

F =N

F S _ 7
(@]

L NT Y

VNS

—N E

F S
F N_~
1
N/
N~ N \
_N \3\0 N
F
13
F S-N
F .
I
N/
N“ N |
_N \j\o
F
16
F —N
F\% Sf\
o
J NN
N N |
N &O)\H
F
19
F N-O
F I
1
NZN
N~ N \
N &O&H
F
22
—N
F sf
o)
I N7 N

-n

—N
SN
1
ZN
o
=N 0 NS
F
11
F //—S
N~
)it
ZN
N
AN
F
14
F S-N
\
NS
1
ZN
N
VAN
F
17
F N-O
[
hi§
NN
NN T
=N O)ﬁ)
F
20

PCT/CN2021/094991

.
@]
gN)L
% iy
R

%Q\?

Z
':S)Z
(@]
=2
/N
=Z

=z
/N9
-2

—2Z

-

15

F N'S\\
i

N“ "N

N N |

o K

F
18

N-O

//

S
j=
2

]
\\
pd



WO 2021/233396 PCT/CN2021/094991

25 27
F N= F
F _N ‘/\N F /N /N /N'N:EN
o)
o N N N@ “& Qi
/’\\‘ &O N =N O)\F)
F
29 30
/
F N-N
N~
“& g} gi S O
32
B N
F Y - F N
/N 7 Nz
b (O Y ¥ L 3
\1\ )\H ll\d NQ\O =~
F = F
36
N N
F ! \
F / "N
NES N
et xg b L 1
F
37 39
. _ . NH, F _
(e}
et 15 [ et Q
| . /[\Ij X /[\Ij
=N o I o I
40 42

=241 -



WO 2021/233396

n

-242 -

PCT/CN2021/094991
F
F /=N
~N_~
hit
ZN
N N
=N \j\o ~
F
45
F N=
F ~N_~CN
1
N“ "N
N~ °N |
IR BN
F
48




WO 2021/233396

PCT/CN2021/094991

-243 -



WO 2021/233396 PCT/CN2021/094991

F
F F F N—
(@] /N Z F
A 1
N N
N NN 7N
]
=N 0 NS
79 F
81
F F N=
F F\% ~N_~¢J
o o)
L L NZ N
N N N N |
AL I &oﬁg
84
82
F N-NH o— F N=
. P Nl HN ./
0 F P F o
PN >N F 2 N
N” °N [ o] J\ N
N |
_N \1\0 x N)LN i‘ N \3\0)\2
F N oY =N F
85
86 87

ﬂ
.
>:O T
N
=
e -
ST
\
=z
O.
-
; =2
—
M
.
(@]
ﬁflz;
z

NN | o N"
P e e
%0 F 90
F HN;N\ . i F ?IN/—/O_
1 ?o )\Q ). [
N»NQ\OH '?‘)LN&O ,,3' "‘\lo \F|N
e ™ s 93

-244 -



WO 2021/233396

- 245 -

PCT/CN2021/094991

F N_NF\<O
//
(@]
O
=N 0 A
F
96
o]

99
F
F% Q
9 ~
o NN
N~ °N \\
o &OY
102
F
i [N
e
N N N“ "N
3 &oV
F
105
NO,
F 7\
(@]
o
_N 0 [
108



WO 2021/233396 PCT/CN2021/094991




WO 2021/233396 PCT/CN2021/094991

-247 -



WO 2021/233396 PCT/CN2021/094991

-248 -



WO 2021/233396 PCT/CN2021/094991

-249 -



WO 2021/233396 PCT/CN2021/094991

n




WO 2021/233396 PCT/CN2021/094991

183 184
F
SN
4
F
o
F »/_gi
N,
F
F NH,




WO 2021/233396 PCT/CN2021/094991

-252 -



WO 2021/233396 PCT/CN2021/094991

- 253 -



WO 2021/233396 PCT/CN2021/094991

230

)

HN 5 . \riiTH F }7§i

S \
N 7N
F

231

232

()
o]
235 F
236
F N’\>\ F }\l\
F O%\N 0 Nm
ﬁ\ 7N NN )
N =N =
/E Cl\O a le o
F F
238 239

-254 -



WO 2021/233396 PCT/CN2021/094991

- 255 -



WO 2021/233396 PCT/CN2021/094991

- 256 -



10

WO 2021/233396 PCT/CN2021/094991

o) o 0
F NH, Ni&] . \7_j£i:NH2
F //_ﬁ F F 7\
o " ] o DTQ o "
)J\ Z "N JU 2N )k N~
o Ve o )
F F F
273 274 275
0 F OH
(o]
NHo F
F " N " D o N>]f%NW F ETTgiﬁé
o jt NﬂmL N ji N
J\ NZN =N /C/N N~ N “~ "N
II\I N o) / ) |
B &Oﬁ) F I &O\F
277
276 278
OH NH o
N N, F I\
0 N lo) N E N.
X ZN NJkN 7N o] i
/,\"\: N\j\o S =N \j\o P NJ\N\B\ i \
F F =N o
279 280 281

21. A pharmaceutical composition comprising a therapeutically
effective amount of the compound, salt, hydrate, or stereoisomer of any
one of claims 1-20 and one or more pharmaceutically acceptable excipients,
in predetermined, unit dosage form.

22. Use of the compound, salt, hydrate, or stereoisomer of any one of
claims 1-20 or composition of claim 21 in the manufacture of a
medicament for inhibiting necrosis, necroptosis, ferroptosis, human RIP1,
or related indications, in a person in need thereof.

23. A compound, salt, hydrate, or stereoisomer of any one of claims
1-20 or composition of claim 21 for use in inhibiting necrosis, necroptosis,
ferroptosis, human RIP1, or related indications in a person in need thereof,
or in the manufacture of a medicament thereof in a person in need thereof.

24. A method of using a compound a salt, hydrate, or stereoisomer of

any one of claims 1-20 or composition of claim 21 herein for inhibiting
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necrosis, necroptosis, ferroptosis, human RIP1, or related indications in a
person in need thereof, or in the manufacture of a medicament thereof in a

person in need thereof.
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