20

WO 2021/202936 PCT/US2021/025468

WHAT IS CLAIMED IS:

1. A method of treating prostate cancer in a subject in need thereof, comprising
administering to the subject a therapeutically effective amount of a compound represented by

the structure of formula I

z
BN

I N A
% \/ "R

Y

wherein

T is OH;

R'is CHs;

Y is H, CF3, F, 1, Br, Cl, or CN;

Z1s H, NOg, CN, halogen, COOR, COR, NHCOR, or CONHR,;

or Y and Z form a 5 to 8 membered fused ring;

X and D are each CH or N;

B is a bond or CH, and when B is a bond, D=B-X is represented by D-X;

R is H, alkyl, haloalkyl, alkyl-OH, aryl, F, Cl, Br, I, or OH;

A is a five-membered unsaturated heteroaryl having at least one nitrogen atom,
optionally substituted with at least one of Q', Q% Q® and Q*, each independently selected from
linear or branched alkyl, haloalkyl, CFs, aryl, F, Cl, Br, I, CN, NO,, OR, benzyl, alkynyl,
SO2N(R)2, NHCOOR, N(R)2, NHCOR, CONHR, COOR, or COR; wherein said alkyl, alkynyl,
and aryl are each optionally substituted with halogen, CN, or OH,

or its optical isomer, pharmaceutically acceptable salt, hydrate or any combination thereof.

2. The method according to claim 1, wherein said compound is represented by a

compound of formula ITA or formula IIB:
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3. The method according to claim 1, wherein said compound is represented by a

compound of formula III:

Z X
O
v / H %@A
R T m

5
wherein
T is OH;
R!is CH3;
Yis H, CK;, F, I, Br, Cl, or CN;
10 Zis H, NO», CN, halogen, COOR, COR, NHCOR, or CONHR;

or Y and Z form a 5 to 8 membered fused ring;

Xis CHorN;

R is H, alkyl, haloalkyl, alkyl-OH, CF3, CH>Cl, CH:CHCl, aryl, F, CI, B, I, or OH;

A is a pyrrole, pyrazole, triazole, or imidazole, each optionally substituted with at least

15 oneof Ql, QZ, Q3 and Q4, each independently selected from linear or branched alkyl, haloalkyl,

CF;, aryl, F, CI, Br, I, CN, NO,, OR, benzyl, alkynyl, SO:N(R)2, NHCOOR, N(R)>, NHCOR,
CONHR, COOR, or COR; wherein said alkyl, alkynyl, and aryl are each optionally substituted
with halogen, CN, or OH,

or its optical isomer, pharmaceutically acceptable salt, hydrate or any combination thereof.
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4. The method according to claim 3, wherein said compound is represented by the

structure of formula ITIA or formula ITIB:

z X
L
7
R T ma
Y4 X
W
Y Z NN A
H N
R T I11B.
5 5. The method according to claim 1, wherein said compound is represented by the
structure of formula IVA or formula IVB:
z X
\( ¥ 0
D
" A
H s,
R" T  IVA
z X
T AN 0
]
" > A
H NI
R T IVB.

6. The method according to claim 1, wherein said compound is represented by the structure

10  of formula V:

Z X
()]
Y / N)g(\N/N\ Q2
RS
R T —
04
Q® \Y
wherein
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Q7 Q® and Q* are each independently sclected from linear or branched alkyl, haloalkyl,
CF;, aryl, F, Cl, Br, I, CN, NO», OR, benzyl, alkynyl, SO>N(R)2, NHCOOR, N(R),, NHCOR,
CONHR, COOR, or COR; wherein said alkyl, alkynyl, and aryl are each optionally substituted
with halogen, CN, or OH,

5  orits optical isomer, pharmaceutically acceptable salt, hydrate or any combination thereof.

7. The method according to claim 6, wherein said compound is represented by the

structure of formula VA or formula VB:

Z. X
Ij\ O
i H)g{\"’"\ o
R" T g
Q4

R T
Q4
Q@ VB
10 8. The method according to claim 1, wherein Q', Q% Q* and Q* is CN, NO», CFs, F, Cl,

Br, 1, alkynyl, SO2N(R)2, NHCOOR, N(R)2, NHCOR, COR, or phenyl, wherein said phenyl is
optionally substituted with halogen, CN, or OH.

9. The method according to claim 1, wherein said compound is represented by any one

of the following compounds:
N= N=
OH < OH
H ! H = !
:©/ 0 0

15 NC

\\\\\
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0
NC 16b NC 16¢
N=
% ,OH P N==
H 2 I Z 2OH
CFs NY(/N}\& CF3 H%/N g
JOR.
NC 16d NC 16e
N=
N= %, 2OH
% ,OH 0O H 2% I
CFs H\"/</"“}< CFs N\”/</N / CFs
JOR I
NC 16f NC 16g
CF,
= N=
% )0H | Ho %00
CF3:©/N N/ CF3:©/N N/ —CN
NC 16h NC 161
% N= 2, OH T
Z pOH H %
CF, H%/r\ﬂ /N0,  CF, N%/N /) ~0CH;
O
NG 16j NC 16k
N= N=
% ,0 % ,OH
H Z | H Z |
CFs NT('</N /) CH:s  CF, NY(/N}\Q
) !
NC 161 NC 16m
N=
2 opN= % JOH
H % ,0H 2 J
CFs N%I\'l / CFs N N}\Q\F
JOR. !
NC 16n NC 160
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7, OHNZ 4, OHNZ

A QH / —

CF, Hm/(/h'l / FsC NT(Q/N y/ —H
1y JOR!

NC 16p NC 16q

0]
0 0
. = . N=
H * H = PH
CF, Nj({/r\'l /—NH FaC Nj(ﬁ/r\ﬁ J—NH g
SR T
NC 16v NC 16w
OH N Oy H %0 "\13\
FsC N%/I\Il}\NH VR N NY</N /- F
O LJ 3
NC 16x NC© °N 21a
H B pOH )
CFsa A\ N\“/‘</N / CFs
LJ ¢
NC N 21b
0 >L
H o= OHNTY o 5, OH N} >0
Fso:(j/Nm/(/N Y CF3]|\/TN7W/</N )—NH
ne” N © 21e NN © 21d
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21g N 21h

NC 26b

NC” N 26g NC7 N 26h
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cl
0]
—~N
~ T NH
FscD/Nm/QN /~NH:  CF, NWKQ/N x
! JOR!
NC 29¢ NC 29f
HO N== =
H N QS
N F N
NN Nj‘)\/N V4 N Nm)\/N / CN
)l\ 7 0 )I\ Z 0
NC N 29g NC N 29h
ClLHO o ¢l {Ho N=
NTR\/N}F /@/NWN /—CN
0 o)
NC 29i NC 29j
Me LHO o N& HO o N
Cljé/Nje“\/N /~CN  Fge Nje\/N /~CN
i Y
NC 29k ON 291
HO » l>l/ Z l}l/ |C|)
Nm)"\/N J/—CN N%N /—S~NH
SCN” ; NC °
CF, 29m CF3 29n
- =N
HHO N’N H RS 1T
FsCD/NTN)VN / CN  FC N AN CF,
0 0
NC 290 NC 29p
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N= Ho%PH N
HHO, o 3
N\N,NWQ}CN N\[(Q/N / F
FsC—¢

\39/ 0 NC °

NC 29q CFs 29r.

10. The method according to claim 1, wherein said compound is represented by any one

5  of the following compounds

N=
Ho %00 | % ,0
CFs N N/ CF, ﬁ]/</ cl
NC 16b, NC 16c¢,

P N=
% 20
CFs Hj‘/-</'\,‘ / CFy CFs Nj((/N / oN
D/ 0 0 .
NC 16g, NC 16i, and
W%

H % )OoH ’I\‘, OHN=
CFs AN AN % CN
(J T BeR

NC” N 21a or NC 2lc.
Br
F
Ho % oM )T Yo g CN
FiC N %l P~ FC N N/
I j o} 0
10 NC 26a, NC 26¢,
Br F
N==
% ,OH 2 N=
H 2 H %M1
FiC NWN}U CFs A N\”/</N /B
0 2 o]
NC 26e, NC© N 26f, and
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Br
Ho % OHNT
CFa A\ N%/N /CN
|
~
N 26g.

I1. The method according to claim 1, wherein said compound is represented by

compound 26a

F
N=
% ,OH
H = /
FaC N%/N}Br
O

NC 26a.

12. The method according to claim 1, wherein said prostate cancer is advanced prostate
cancer, refractory prostate cancer, AR overexpressing prostate cancer, castration-resistant
prostate cancer, castration-sensitive prostate cancer, AR-V7 expressing prostate cancer, or

d5S67ES expressing prostate cancer.

13. The method according to claim 12, wherein said castration-resistant prostate cancer
is AR overexpressing castration-resistant prostate cancer, F§76L mutation expressing castration-
resistant prostate cancer, F§76L._T877A double mutation expressing castration-resistant prostate
cancer, AR-V7 expressing castration-resistant prostate cancer, d567ES expressing castration-
resistant prostate cancer, and/or castration-resistant prostate cancer characterized by

intratumoral androgen synthesis.

14. The method according to claim 12, wherein said castration-sensitive prostate cancer
is F876L mutation expressing castration-sensitive prostate cancer, F876L_T877A double
mutation castration-sensitive prostate cancer, and/or castration-sensitive prostate cancer

characterized by intratumoral androgen synthesis.

15. The method according to claim 12, wherein said treating of castration-sensitive
prostate cancer is conducted in a non-castrate setting, or as monotherapy, or when castration-

sensitive prostate cancer tumor is resistance to enzalutamide, apalutamide, and/or abiraterone.
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16. The method according to claim 12, wherein the castration resistant prostate cancer
(CRPC) is metastatic CRPC (mCRPC), non-metastatic CRPC (nmCRPC), or high-risk
nmCRPC.

17. The method according to claim 1, further comprising administering androgen

deprivation therapy (ADT).

18. The method according to claim 1, wherein the prostate cancer is resistant to

treatment with an androgen receptor antagonist.

19. The method according to claim 18, wherein the androgen receptor antagonist is at
least one of darolutamide, enzalutamide, apalutamide, bicalutamide, abiraterone, EPI-001, EPI-
506, AZD-3514, galeterone, ASC-J9, flutamide, hydroxyflutamide, nilutamide, cyproterone

acetate, ketoconazole, or spironolactone.

20. The method according to claim 1, wherein said prostate cancer is darolutamide
resistant prostate cancer, enzalutamide resistant prostate cancer, apalutamide resistant prostate

cancer, or abiraterone resistant prostate cancer.

21. The method according to claim 1, wherein said prostate cancer is darolutamide

resistant prostate cancer.

22. The method according to claim 1, wherein said prostate cancer is enzalutamide

resistant prostate cancer.

23. The method according to claim 1, wherein said prostate cancer is apalutamide

resistant prostate cancer.

24. The method according to claim 1, wherein said prostate cancer is abiraterone

resistant prostate cancer.
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