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IMMUNOMODULATOR

TECHNICAL FIELD

This application relates to an immunomodulator and an application thereof on a drug.

BACKGROUND

Interleukin 17 (IL-17) is a proinflammatory cytokine that plays a role in the induction of
other inflammatory cytokines, chemokine, and adhesion factor. An IL-17 family consists of
cytokines that are involved in acute and chronic inflammatory responses, including interleukin
17A (IL-17A or CTLA-8), interleukin 17B (IL-17B), interleukin 17C (IL-17C), interleukin 17D
(IL-17D), interleukin 17E (IL-17E or IL-25) and interleukin 17F (IL-17F). The IL-17A is
expressed by T helper cell 17 (TH17), and is involved in the pathogenesis of inflammatory and
autoimmune diseases. The IL-17A of human is a glycoprotein with a molecular weight of
approximately 17000 daltons. The IL-17A transmits signals into the cell through an IL-17
receptor, such as interleukin 17RA (IL-17RA) and interleukin 17RC (IL-17RC) (Wright, et al.
Journal of immunology, 2008, 181: 2799-2805). A primary function of IL-17A is to coordinate
local tissue inflammation through upregulation of proinflammatory and neutrophil migratory
cytokines and chemokines (including 1L-6, G-CSF, TNF-a, IL-1, CXCL1, CCL2, CXCL2), and
to allow activated T cells to penetrate the extracellular matrix though matrix metalloproteinases.
The IL-17A has been shown to play an important role in severe asthma and chronic obstructive
pulmonary disease (COPD), and those patients having severe asthma or COPD typically do not
respond or respond poorly to currently available medications (Al-Ramli et al. J Allergy Clin
Immunol, 2009, 123: 1185-1187). An upregulation of IL-17A is related to many diseases, such
as rheumatoid arthritis (RA), bone erosion, intraperitoneal abscess, inflammatory bowel disease,
allograft rejection, psoriasis, atherosclerosis, asthma, and multiple sclerosis (Gaffen, SL et al.
Arthritis Research & Therapy, 2004, 6: 240-247). The binding of targeting IL.-17A to IL-17RA
is an effective strategy to treat autoimmune inflammatory diseases mediated by 1L-17 A. A
morbidity and severity of autoimmune encephalomyelitis can be reduced in animals through
IL-17A and monoclonal antibody therapy(Komiyama Y et al. J. Immunol.,2006, 177: 566-573).

The existing IL-17A antibodies have shown promising results on IL-7A-mediated inflammatory
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diseases, including asthma, psoriasis, rheumatoid arthritis, ankylosing spondylitis, and multiple
sclerosis. The IL-17A (Cosentyx/secukinumab of Novartis) approved by the Food and Drug
Administration (FDA) for the treatment of psoriasis in January 2015.

Whereas, despite there are multiple 1L-17A antibodies, few of them have been conducted
on small molecule-specific inhibitors of IL-17 with oral bioavailability. In view of the cost of
antibody generation and administration route, it is promising to develop IL-17A small molecule

inhibitor drugs.

SUMMARY
In a first aspect, the present disclosure provides a compound of formula (I), or a deuterated

compound, a stereoisomer or a pharmacologically acceptable salt thereof:

D

wherein:

R!is selected from the group consisting of -Co-» alkylidene-(3 to 10-membered cycloalkyl),
-Co.2 alkylidene-(3 to 10-membered heterocycloalkyl), -Co.> alkylidene-(5 to 10-membered
aromatic ring), -Co.> alkylidene-(5 to 10-membered heteroaromatic ring), -Co> alkylidene-
C(O)R!!, -Cy.2 alkylidene-C(O)NR!'R!?, -Cp. alkylidene-C(O)OR!!, -Co., alkylidene-S(O)R!!,
-Co-» alkylidene-S(O)NR!''R'?, -Cy» alkylidene-S(O)OR!, -Co.> alkylidene-S(O)R!, -Cy.»
alkylidene-S(O),NR!'R!2, -Cy, alkylidene-S(0)OR!!, -Co. alkylidene-P(O)R"R"2, -Cy.»
alkylidene-P(O)(OR!)R!? and -Co. alkylidene-P(O)(OR!')(OR!?), wherein alkylidene,
cycloalkyl, heterocycloalkyl, aromatic ring and heteroaromatic ring are independently
unsubstituted or substituted with one, two or three R'%;

R!! and R'? are independently selected from the group consisting of hydrogen, -C1.¢ alkyl,

halogen-substituted -Cis alkyl, -Co» alkylidene-(3 to 10-membered cycloalkyl), -Co.»
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alkylidene-(3 to 10-membered heterocycloalkyl), -Co-2 alkylidene-(5 to 10-membered aromatic
ring) and -Co.» alkylidene-(5 to 10-membered heteroaromatic ring), wherein alkyl, alkylidene,
cycloalkyl, heterocycloalkyl, aromatic ring and heteroaromatic ring are independently
unsubstituted or substituted by one, two or three R!?;

each R!? is independently selected from the group consisting of hydrogen, halogen, cyano
group, =0, =S, nitro, -Ci- alkyl, halogen-substituted -Ci.¢ alkyl, -Co-> alkylidene-OR!®, -Cy.
alkylidene-C(O)R'®, -Co.» alkylidene-C(O)NR'®R®, -Cy., alkylidene-NR'°R !¢, -Cq., alkylidene-
NR!PC(O)R', -Co.4 alkylidene-S(0)2R'®R!¢, -Cy., alkylidene-(3 to 10-membered cycloalkyl), -
Co.> alkylidene-(3 to 10-membered heterocycloalkyl), -Co.> alkylidene-(5 to 10-membered
aromatic ring) and -Co.» alkylidene-(5 to 10-membered heteroaromatic ring), wherein alkyl,
alkylidene, cycloalkyl, heterocycloalkyl, aromatic ring and heteroaromatic ring are
independently unsubstituted or substituted with one, two or three R'?;

R'® and R!® are independently selected from the group consisting of hydrogen, -C1.¢ alkyl,
halogen-substituted -Cj.¢ alkyl, halogen, cyano group, =0, =S, nitro, -OH, -O(C.¢ alkyl), -NH>,
-NH(C.6 alkyl) and -N(C.¢ alkyl)(Ci.¢ alkyl); and

R? and R’ are independently selected from the group consisting of hydrogen, -Ci.¢ alkyl
and -Co-» alkylidene-(3 to 10-membered cycloalkyl);

Aring is a benzene ring, wherein the benzene ring is unsubstituted or substituted with one,
two or three R*'; and

each R*! is independently selected from the group consisting of hydrogen, -Ci. alkyl,
halogen-substituted -Ci.6 alkyl, halogen, and cyano group;

X is O, S, NR*! or CR¥*R*;

R*! is selected from the group consisting of hydrogen, -Ci-¢ alkyl and -Co- alkylidene-(3
to 10-membered cycloalkyl); and

R*? and R* are independently selected from the group consisting of hydrogen, -C1.¢ alkyl,
halogen-substituted -Ci.¢ alkyl, halogen, cyano group, nitro, -OH, -O(Ci.s alkyl), -NH>, -
NH(C\¢ alkyl) and -N(C1.¢ alkyl)(Ci.¢ alkyl);

nis0, 1,2 or 3;

B ring is cyclopropane;

C ring is selected from the group consisting of 3 to 10-membered cycloalkyl, 3 to 10-
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membered heterocycloalkyl, 5 to 10-membered aromatic ring, 5 to 10-membered
heteroaromatic ring, 5 to 12-membered spiro ring, 5 to 12-membered spiro heterocycle, 5 to 12-
membered bridged ring and 5 to 12-membered bridged heterocycle, wherein cycloalkyl,
heterocycloalkyl, aromatic ring, heteroaromatic ring, spiro ring, spiro heterocycle, bridged ring
and bridged heterocycle are independently unsubstituted or substituted with one, two or three
RC!;

each R¢! is independently selected from the group consisting of hydrogen, halogen, cyano
group, =0, =S, nitro, -C¢ alkyl, halogen-substituted -Ci-¢ alkyl, -Co.> alkylidene-OR®?, -Cy.»
alkylidene-C(O)R®?, -Cop alkylidene-C(O)NR®’R®,  -Cop» alkylidene-NR®R®3,  -Cyo
alkylidene-NR“2C(O)R®,, 3 to 10-membered cycloalkyl and 3 to 10-membered
heterocycloalkyl, wherein alkyl and alkylidene are independently unsubstituted or substituted
with one, two or three R¢%;

R and R® are independently selected from the group consisting of hydrogen, -C1.¢ alkyl,
-Co2 alkylidene-(3 to 10-membered cycloalkyl) and -Co» alkylidene-(3 to 10-membered
heterocycloalkyl), wherein alkyl and alkylidene are independently unsubstituted or substituted
with one, two or three R“*; and

each R is independently selected from the group consisting of hydrogen, -Ci alkyl,
halogen-substituted -Cj.¢ alkyl, halogen, cyano group, =0, =S, nitro, -OH, -O(C.¢ alkyl), -NH>,
-NH(C.6 alkyl) and -N(Cj.s alkyl)(Ci.¢ alkyl); or

if two R¢! are linked to the same atom, the two R®! are linked to form 3 to 10-membered
cycloalkyl or 3 to 10-membered heterocycloalkyl;

Lis O, S, CRP'RP! NRY, NRMC(0), NRES(0), NRES(0),2, C(O)NRY, C(0), S(O)NRY or
S(O):NRY, or absent;

RY is hydrogen, -Ci.6 alkyl or -Co-2 alkylidene-(3 to 10-membered cycloalkyl);

D ring is 3 to 10-membered cycloalkyl, 3 to 10-membered heterocycloalkyl, 5 to 10-
membered aromatic ring, 5 to 10-membered heteroaromatic ring, 5 to 12-membered spiro ring,
5 to 12-membered spiro heterocycle, 5 to 12-membered bridged ring, or 5 to 12-membered
bridged heterocycle, or absent, wherein cycloalkyl, heterocycloalkyl, aromatic ring,
heteroaromatic ring, spiro ring, spiro heterocycle, bridged ring and bridged heterocycle are

independently unsubstituted or substituted by one, two or three RP!;
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when L is absent and the D ring is not absent, the C ring is directly linked to the D ring;

each RP! is independently selected from the group consisting of hydrogen, halogen, cyano
group, =0, =S, nitro, -C1- alkyl, halogen-substituted -C-¢ alkyl, -Co-> alkylidene-C(O)R?, -
Co-2 alkylidene-OC(O)RP?, -Cop alkylidene-C(O)NRP*R™3, -Cy., alkylidene-NRP?RP3, -Cy.,
alkylidene-NRP2C(O)RP?, -Co.4 alkylidene-OP(O)(OH),, -Co-2 alkylidene-(3 to 10-membered
cycloalkyl), -Co-2 alkylidene-(3 to 10-membered heterocycloalkyl), -Co.> alkylidene-(5 to 10-
membered aromatic ring) and -Co.» alkylidene-(5 to 10-membered heteroaromatic ring),
wherein alkyl, alkylidene, cycloalkyl, heterocycloalkyl, aromatic ring and heteroaromatic ring
are independently unsubstituted or substituted with one, two or three R™;

RP? and RP? are independently selected from the group consisting of hydrogen, -C1.¢ alkyl,
-Co> alkylidene-(3 to 10-membered cycloalkyl), -Co» alkylidene-(3 to 10-membered
heterocycloalkyl), -Co.> alkylidene-(5 to 10-membered aromatic ring) and -Co.2 alkylidene-(5
to 10-membered heteroaromatic ring), wherein alkyl, alkylidene, cycloalkyl, heterocycloalkyl,
aromatic ring and heteroaromatic ring are independently unsubstituted or substituted with one,
two or three RP*; and

each RP* is independently selected from the group consisting of hydrogen, -Ci. alkyl,
halogen-substituted -Cj.¢ alkyl, halogen, cyano group, =0, =S, nitro, -OH, -O(C.¢ alkyl), -NH>,
-NH(C\. alkyl), -N(Ci.¢ alkyl)(Ci-¢ alkyl), -Co.> alkylidene-(3 to 10-membered cycloalkyl), -
Co.> alkylidene-(3 to 10-membered heterocycloalkyl), -Co.> alkylidene-(5 to 10-membered
aromatic ring) and -Co.; alkylidene-(5 to 10-membered heteroaromatic ring).

In some embodiments, R! is -C(O)R!!; R!! is 3 to 6-membered cycloalkyl or 5 to 6-
membered heteroaromatic ring, wherein heteroaromatic ring is unsubstituted or substituted by
one, two or three R'?; each R is independently selected from the group consisting of hydrogen,
halogen, cyano group, =0, =S, -Ci alkyl, halogen-substituted -Ci. alkyl, -Co.> alkylidene-
OR'®, 3 to 6-membered cycloalkyl and 3 to 6-membered heterocycloalkyl; and R is hydrogen,
-C1.¢ alkyl or halogen-substituted -C.¢ alkyl.

In some embodiments, R!' is -C(O)R!"; R is selected from the group consisting of

2 /O\ /O O\
N™ ) NCONONT LN
HN \W/ \ J >
, , , and , wherein a ring selected for R!' is

unsubstituted or substituted by one, two or three R'?; each R!? is independently selected from



15 Apr 2024

2021304045

6
the group consisting of hydrogen, halogen, cyano group, -Ci.6 alkyl, halogen-substituted -Ci.¢
alkyl, 3 to 6-membered cycloalkyl and -Co.> alkylidene-OR'®; and R'® is hydrogen, -C1.6 alkyl
or halogen-substituted -C.¢ alkyl.

In some embodiments, R! is -C(O)R!!; and R!! is selected from the group consisting of

/ N/
N@ AL (% }’@( {&9 (‘J(
N
5
N©
\
/O ’O /O\ ’O\
0]
, , , ;o\ and .
In some embodiments, R! is -C(O)OR!"; and R!' is -Ci alkyl or 3 to 6-membered
cycloalkyl.
N/
N—Y
d O
10 In some embodiments, R! is selected from the group consisting of ,
\ / I\\l / \ / \ / \ /
AN N 7< N N F\<N
o] o d o) [T o] o)
b \< b b b F
N/
N NP ) //
o) N
I o e o
FoHC—/ D\/ o >\/ o S~ o
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,—?;lf H@f ﬁ%: s :N?k
(S) O (R} O

0
HO HoO % , ,

- 7 - =
MeO,S N // N N // N /
N N o N N
o) — Ho—" 0 Hyco7 o)
HO

wg§»%f*¥*ﬁ*ﬁw
G&Q&¥ﬁfﬁ*©%5%

/ Ph N i
4 0L L Dt e O
O / b O / b N / b N / b N b
Cl

% Qﬂ % %
F%Xﬁ%?ﬁgfﬁfﬁwf
/O:ﬁo (YOXO \ro\ﬁo’ v/o)fo’ N&’?’ % Q“%:O’

' %[aﬁNNﬁvﬁAmo

b

b
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, and .
In some embodiments, A ring is an unsubstituted benzene ring or a benzene ring substituted

with one, two or three RA!; and each R?! is independently selected from the group consisting

of hydrogen, -C1.6 alkyl, halogen-substituted -Ci.¢ alkyl, halogen and cyano group.

-
P

In some embodiments, A ring is selected from the group consisting of ©‘\ ,
F
F e F Pad
F - > P F PR PR
jedeqicdbodias :
\\’ \\’ F \\’ F \\’ F b F \\’ F b and
F .-
Q\ Y
/ ~
F N7,

In some embodiments, the A ring is substituted with one, two or three halogen.

In some embodiments, X is O or CHa. Preferably, if X is O, nis 1; and if X is CH2, n is 0.

)

X n

In some embodiments, in formula (I) is selected from the group

consisting of , , F , o) ,
F
F F
F O
(@] , F O , , F (@) , F ,



15 Apr 2024

2021304045

10

15

20

F @] , F and F

In some embodiments, C ring is selected from the group consisting of 6-membered
heterocycloalkyl, benzene ring and 5-membered heteroaromatic ring, wherein heterocycloalkyl,
benzene ring and heteroaromatic ring are independently unsubstituted or substituted with one,

two or three R¢'; and each R¢! is independently selected from the group consisting of hydrogen,

halogen, =0, =S, cyano group, -Ci.¢ alkyl and halogen-substituted -C.¢ alkyl.

+(Ot
In some embodiments, C ring is selected from the group consisting of \ ,

—N ":37"’ 9 }L
% <D a : <\ /<\ : _JT\/‘N \(@\1 N=
, F , 7 , 7 and %_Q—?

In some embodiments, C ring is selected from the group consisting of benzene ring and 5
to 6-membered heteroaromatic ring, wherein benzene ring and heteroaromatic ring are
independently unsubstituted or substituted with one, two or three R¢!; and

each R®! is independently selected from the group consisting of hydrogen, halogen, cyano
group, =0, =S, nitro, -Ci alkyl, halogen-substituted -Ci alkyl, -OR®?, -C(O)R®?, -
C(O)NREIRE, -NR“PR, -NRC2C(0)R®,, 3 to 6-membered cycloalkyl and 3 to 6-membered

heterocycloalkyl.
i,
N
=0
: N . N
In some embodiments, C ring is selected from the group consisting of H ,
RC1 RC’l RC1 RC1
N
~
o) | o)
N Z N . | .
H and H , wherein two R¢! are capable of connecting to form 3

to 10-membered cycloalkyl or 3 to 10-membered heterocycloalkyl.
In some embodiments, D ring is selected from the group consisting of 5 to 6-membered
cycloalkyl, 5 to 6-membered heterocycloalkyl, 5 to 6-membered aromatic ring and 5 to 6-

membered heteroaromatic ring, wherein cycloalkyl, heterocycloalkyl, the aromatic ring and the
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heteroaromatic ring are independently unsubstituted or substituted with one, two or three RP!;
each RP! is independently selected from the group consisting of hydrogen, halogen, cyano
group, -Ci- alkyl, halogen-substituted -Ci.s alkyl, -Co.> alkylidene-ORP?, -Co.> alkylidene-
NRP2RP* and -Cy.» alkylidene-OP(O)(OH),; and RP? and RP? are independently selected from

the group consisting of hydrogen and -Ci.6 alkyl.

N O
In some embodiments, D ring is selected from the group consisting of /
= =
N\ NH NN O
o
and HO

In some embodiments, D ring is 5 to 6-membered cycloalkyl, 5 to 6-membered
heterocycloalkyl, benzene ring or 5 to 6-membered heteroaromatic ring, or absent, wherein
cycloalkyl, heterocycloalkyl, benzene ring and heteroaromatic ring are independently
unsubstituted or substituted with one, two or three RP'.

In some embodiments, the compound is represented by formula (IT):

R‘l{O Q G

HN

N
[e)
EL,
(1);
wherein R!! is selected from the group consisting of hydrogen, -Ci¢ alkyl, halogen-
substituted -Cj.¢ alkyl, -Cop-> alkylidene-(3 to 10-membered cycloalkyl), -Co.> alkylidene-(3 to
10-membered heterocycloalkyl), -Co.2 alkylidene-(5 to 10-membered aromatic ring) and -Co.2
alkylidene-(5 to 10-membered heteroaromatic ring), wherein alkyl, alkylidene, cycloalkyl,
heterocycloalkyl, aromatic ring and heteroaromatic ring are independently unsubstituted or
substituted with one, two or three R'%;
each R!? is independently selected from the group consisting of hydrogen, halogen, cyano
group, =0, =S, nitro, -Ci- alkyl, halogen-substituted -Ci.¢ alkyl, -Co-> alkylidene-OR!®, -Cy.
alkylidene-C(O)R'®, -Co.» alkylidene-C(O)NR'®R®, -Cy., alkylidene-NR'°R !¢, -Cq., alkylidene-
NR!PC(O)R', -Co.4 alkylidene-S(0)2R'®R!¢, -Cy., alkylidene-(3 to 10-membered cycloalkyl), -
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Co.> alkylidene-(3 to 10-membered heterocycloalkyl), -Co.> alkylidene-(5 to 10-membered
aromatic ring) and -Co.» alkylidene-(5 to 10-membered heteroaromatic ring), wherein alkyl,
alkylidene, cycloalkyl, heterocycloalkyl, aromatic ring and heteroaromatic ring are
independently unsubstituted or substituted with one, two or three R'?;

R'® and R!® are independently selected from the group consisting of hydrogen, -C1.¢ alkyl,
halogen-substituted -Cj.¢ alkyl, halogen, cyano group, =0, =S, nitro, -OH, -O(C.¢ alkyl), -NH>,
-NH(C.6 alkyl) and -N(C.¢ alkyl)(Ci.¢ alkyl);

the A ring is a benzene ring, wherein the benzene ring is unsubstituted or substituted with
one, two or three RA!; and

each R*! is independently selected from the group consisting of hydrogen, -Ci. alkyl,
halogen-substituted -Ci.6 alkyl, halogen, and cyano group;

Xis O, S or -CH»-;

nisOorl;

the B ring is cyclopropane;

the C ring is selected from the group consisting of 5 to 10-membered heterocycloalkyl, 5
to 10-membered aromatic ring and 5 to 10-membered heteroaromatic ring, wherein
heterocycloalkyl, aromatic ring and heteroaromatic ring are independently unsubstituted or
substituted with one, two or three R¢!; and

each R¢! is independently selected from the group consisting of hydrogen, halogen, cyano
group, =0, =S, nitro, -Ci.¢ alkyl and halogen-substituted -Ci.¢ alkyl;

the D ring is selected from the group consisting of 3 to 10-membered cycloalkyl, 3 to 10-
membered heterocycloalkyl, 5 to 10-membered aromatic ring and 5 to 10-membered
heteroaromatic ring, wherein cycloalkyl, heterocycloalkyl, aromatic ring and heteroaromatic
ring are independently unsubstituted or substituted with one, two or three RP!;

each RP! is independently selected from the group consisting of hydrogen, halogen, cyano
group, =0, =S, nitro, -C alkyl, halogen-substituted -C1- alkyl, -Co-> alkylidene-ORP?, -Cy.
alkylidene-C(O)R®?, -Cy> alkylidene-C(O)NRP*RD3,  -Cy» alkylidene-NRP2R®3,  -Cy.,
alkylidene-NRP2C(O)RP? and -Co.4 alkylidene-OP(O)OH),; and

RP? and RP? are independently selected from the group consisting of hydrogen, -C-6 alkyl,

-Co> alkylidene-(3 to 10-membered cycloalkyl), -Co» alkylidene-(3 to 10-membered
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heterocycloalkyl), -Co.> alkylidene-(5 to 10-membered aromatic ring) and -Co.2 alkylidene-(5
to 10-membered heteroaromatic ring).

In some embodiments, R!! is selected from the group consisting of 3 to 6-membered
cycloalkyl, 3 to 6-membered heterocycloalkyl, 5 to 6-membered aromatic ring and 5 to 6-
membered heteroaromatic ring, wherein cycloalkyl, heterocycloalkyl, aromatic ring and

heteroaromatic ring are independently unsubstituted or substituted with one, two or three R'?,

“@« e
In some embodiments, R!! is selected from the group consisting of , ,
O

. O. Z KON Je) O.
\ Q \ 4“ > :};::Z; \ 4“ \ Q \ 4“ >
, and , wherein , , , and

are independently unsubstituted or substituted with one, two or three R!?;

each R!? is independently selected from the group consisting of hydrogen, halogen, cyano
group, -Ci6 alkyl, halogen-substituted -Ci.¢ alkyl, 3 to 6-membered cycloalkyl and -Co.>
alkylidene-OR'®; and

R!® is selected from the group consisting of hydrogen, -Ci.¢ alkyl and halogen-substituted
-Ci.6 alkyl.

In some embodiments, R!! is selected from the group cons1st1ng of 7 /2(

N,c>
NN N N
P Jo
, ,O\ andw_%.

In some embodiments, the A ring is selected from the group consisting of ©\,

F
F - F -
F .- .- -~ F - -
oo oo AR o @
\\a \\aF \\aF \\a F aF \\a F

P
-
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In some embodiments, n in formula (II) is selected from the group

consisting of i :’? : :’? , F : : O ,

F b

In some embodiments, the C ring is selected from the group consisting of 6-membered

heterocycloalkyl, benzene ring, 5-membered heteroaromatic ring and 6-membered

heteroaromatic ring, wherein heterocycloalkyl, benzene ring and heteroaromatic ring are
independently unsubstituted or substituted with one, two or three R¢!; and

each R®! is independently selected from the group consisting of hydrogen, halogen, =O,

=S, cyano group, -Ci.6 alkyl and halogen-substituted -Ci.¢ alkyl.

=N
In some embodiments, the C ring is selected from the group consisting of \/\:// ,

—N ;7'\' Q },_
O ( A v@ .
, F, 7 , 7 and %_Q—?

In some embodiments, the D ring is selected from the group consisting of 5 to 6-membered
cycloalkyl, 5 to 6-membered heterocycloalkyl, 5 to 6-membered aromatic ring and 5 to 6-
membered heteroaromatic ring, wherein cycloalkyl, heterocycloalkyl, aromatic ring and

heteroaromatic ring are independently unsubstituted or substituted with one, two or three RP!;
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each RP! is independently selected from the group consisting of hydrogen, halogen, cyano
group, -Ci- alkyl, halogen-substituted -Ci.s alkyl, -Co.> alkylidene-ORP?, -Co.> alkylidene-
NRP2RP* and -Co4 alkylidene-OP(O)(OH),; and
RP? and R are independently selected from the group consisting of hydrogen and -Ci.6
5 alkyl.
N O
In some embodiments, the D ring is selected from the group consisting of 7,
=N =
N\ NH N\
and HO

In some embodiments, the compound is represented by formula (III):

. (o)
o (¢

HN N
&L
10 (110);

wherein R!! is selected from the group consisting of -C .6 alkyl, halogen-substituted -Ci.6

alkyl, -Co-2 alkylidene-(3 to 10-membered cycloalkyl), -Co.2 alkylidene-(3 to 10-membered

heterocycloalkyl), -Co-> alkylidene-(5 to 10-membered aromatic ring) and -Co.> alkylidene-(5

to 10-membered heteroaromatic ring), wherein alkyl, alkylidene, cycloalkyl, heterocycloalkyl,

15  aromatic ring and heteroaromatic ring are independently unsubstituted or substituted with one,
two or three R'%;

each R!? is independently selected from the group consisting of hydrogen, halogen, cyano

group, =0, =S, nitro, -Ci- alkyl, halogen-substituted -Ci.¢ alkyl, -Co-> alkylidene-OR!®, -Cy.

alkylidene-C(O)R'®, -Co.» alkylidene-C(O)NR'®R®, -Cy., alkylidene-NR'°R !¢, -Cq., alkylidene-

20 NR'®C(O)R', -Co.4 alkylidene-S(O)>R!°R!¢, -Cq.» alkylidene-(3 to 10-membered cycloalkyl), -

Co.> alkylidene-(3 to 10-membered heterocycloalkyl), -Co.> alkylidene-(5 to 10-membered

aromatic ring) and -Co.» alkylidene-(5 to 10-membered heteroaromatic ring), wherein alkyl,

alkylidene, cycloalkyl, heterocycloalkyl, aromatic ring and heteroaromatic ring are

independently unsubstituted or substituted with one, two or three R'?;
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R'® and R!® are independently selected from the group consisting of hydrogen, -C1.¢ alkyl,
halogen-substituted -Cj.¢ alkyl, halogen, cyano group, =0, =S, nitro, -OH, -O(C.¢ alkyl), -NH>,
-NH(C.6 alkyl) and -N(C.¢ alkyl)(Ci.¢ alkyl);

the A ring is a benzene ring, wherein the benzene ring is unsubstituted or substituted with
one, two or three R*!;

each R*! is independently selected from the group consisting of hydrogen, -Ci. alkyl,
halogen-substituted -Ci.¢ alkyl, halogen, and cyano group;

Xis O, S or -CH»-;

nisOorl;

the B ring is cyclopropane;

the C ring is selected from the group consisting of 5 to 10-membered heterocycloalkyl, 5
to 10-membered aromatic ring and 5 to 10-membered heteroaromatic ring, wherein aromatic
ring and heteroaromatic ring are independently unsubstituted or substituted with one, two or
three R*';

each R¢! is independently selected from the group consisting of hydrogen, halogen, cyano
group, =0, =S, nitro, -Ci.¢ alkyl and halogen-substituted -Ci.¢ alkyl;

the D ring is selected from the group consisting of 3 to 10-membered cycloalkyl, 3 to 10-
membered heterocycloalkyl, 5 to 10-membered aromatic ring and 5 to 10-membered
heteroaromatic ring, wherein cycloalkyl, heterocycloalkyl, aromatic ring and heteroaromatic
ring are independently unsubstituted or substituted with one, two or three RP!;

each RP! is independently selected from the group consisting of hydrogen, halogen, cyano
group, =0, =S, nitro, -C alkyl, halogen-substituted -C1- alkyl, -Co-> alkylidene-ORP?, -Cy.
alkylidene-C(O)R®?, -Cy> alkylidene-C(O)NRP*RD3,  -Cy» alkylidene-NRP2R®3,  -Cy.,
alkylidene-NRP2C(O)RP? and -Co.4 alkylidene-OP(O)OH),; and

RP? and RP? are independently selected from the group consisting of hydrogen, -C-6 alkyl,
-Co> alkylidene-(3 to 10-membered cycloalkyl), -Co» alkylidene-(3 to 10-membered
heterocycloalkyl), -Co-> alkylidene-(5 to 10-membered aromatic ring) and -Co.> alkylidene-(5
to 10-membered heteroaromatic ring).

In some embodiments, R!! is selected from the group consisting of -C-¢ alkyl and 3 to 6-

membered cycloalkyl;
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F
: SR N : .- i .-
the A ring is selected from the group consisting of s, *s, s,
F
.- F - F -
e F P Pad

LG L,
F ~OF o, F , F >~ F , and F ;

>

Ot O
the C ring is selected from the group consisting of \_/ , ,
—N "I:Z'v Q }L
%Q% %E/\N ) : <N—> :
Y, =
5 F o, , and \ 7 ;and

=N
\
N/ \O - NH
the D ring is selected from the group consisting of / and
=N
\ N\/O\,F{?
HO OH'
. @ ) .

In some embodiments, X in formula (III) is selected from the group
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In some embodiments, the compound of formula (I) is selected from the group consisting
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In a second aspect, the present disclosure provides the above-mentioned compound, or a
deuterated compound, a stereoisomer or a pharmacologically acceptable salt thereof for use in

an IL-17A-mediated disease.
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In some embodiments, the IL-17A-mediated disease is selected from the group consisting
of inflammation, autoimmune disease, infectious disease, cancer and precancerous syndrome.

In a third aspect, the present disclosure provides a pharmaceutical composition,
comprising:

the above-mentioned compound, or a deuterated compound, a stereoisomer or a
pharmacologically acceptable salt thereof; and

a pharmaceutically acceptable excipient.

This present disclosure further provides an application of the above-mentioned compound
of formula (I), the deuterated compound thereof, the stercoisomer thereof, the
pharmacologically acceptable salt thereof, solvate thereof, a prodrug thereof or a metabolite
thereof in preparing a drug for the treating the 1L-17A-mediated disease.

The IL-17A-mediated disease is a disease in which IL-17a plays an important role in a
pathogenesis of the disease. A primary function of IL-17A is to coordinate local tissue
inflammation, thereby playing a role in various diseases. the IL-17A-mediated disease is
selected from the group consisting of inflammation, autoimmune disease, infectious disease,
cancer and precancerous syndrome.

The cancer or malignancy refers to any of a variety of diseases characterized by
uncontrolled abnormal proliferation of cells. The affected cells of body or many characteristic
structural and/or molecular features spread to other parts of the body locally or through the
bloodstream and lymphatic system (i.e., metastasis). Cancer cells are cells that have undergone
multiple steps of tumor progression in early, intermediate or late stages. Cancers include
sarcoma, breast cancer, lung cancer, brain cancer, bone cancer, liver cancer, kidney cancer,
colon cancer, and prostate cancer. In some embodiments, the compound of formula (1) is used
to treat a cancer selected from the group consisting of colon cancer, brain cancer, breast cancer,
fibrosarcoma, and squamous cell carcinoma. In some embodiments, the cancer is melanoma,
breast cancer, colon cancer, lung cancer, and ovarian cancer. In some embodiments, the cancer
being treated is a metastatic cancer.

The autoimmune diseases are caused by an immune response of body to substances and
tissues normally present in the body. The autoimmune disease includes myocarditis, lupus

nephritis, primary biliary cirrhosis, psoriasis, Type 1 diabetes mellitus, Grave's disease, celiac
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disease, Crohn's disease, autoimmune neutropenia, juvenile arthritis, rheumatoid arthritis,
fibromyalgia, Guillain-Barré¢ syndrome, multiple sclerosis, and autoimmune retinopathy. In this
application, the autoimmune disease includes psoriasis and multiple sclerosis.

The inflammation includes a variety of conditions characterized by pathological
inflammation of tissues, such as acne vulgaris, asthma, coeliac disease, chronic prostatitis,
glomerulonephritis, inflammatory bowel disease, pelvic inflammatory disease, reperfusion
injury, rheumatoid arthritis, sarcoidosis, vasculitis, airway inflammation due to house dust mites,
and interstitial cystitis. There is a significant overlap between the inflammation and the
autoimmune diseases. In this application, the inflammation includes asthma. The immune
system is often involved in inflammatory diseases, which are manifested in allergic reactions
and some myopathies. Many immune system diseases cause abnormal inflammation. The IL-
17A-mediated disease also includes autoimmune inflammatory diseases.

The compounds and derivatives provided herein are named according to the nomenclature
system of the International Union of Pure and Applied Chemistry (IUPAC) or Chemical
Abstracts Service (CAS), Columbus, Ohio.

Unless otherwise specified, the definition of terms in this disclosure apply to the terms
throughout the specification. Terms that are not specifically defined herein can be understood
by the skilled in the art based on the disclosure

The term "substitute" indicates the replacement of a hydrogen atom in a molecule by a
different atom or group; or the replacement of a lone pair of electrons of an atom in a molecule

by another atom or group. For example, a lone pair of electrons on an S atom can be replaced

0 0,0
with an O atom to form %Sﬁ or KS:‘é .
The limitation “capable of being substituted” indicates that a "substitution" may occur, but
not necessary. The description includes instances where it does or does not occur.
A minimum and a maximum of a content of carbon atoms in a hydrocarbon group are
indicated by the prefix. For example, a prefix Cab alkyl indicates any alkyl group containing a-
b carbon atoms, i.e., Ci.¢ alkyl indicates the alkyl group contains 1-6 carbon atoms.

The alkyl refers to a saturated hydrocarbon chain having the specified number of member

atoms. The alkyl group can be straight-chain or branched. Representative branched alkyl groups
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have one, two or three branched chains. The alkyl group may optionally be substituted with one
or more substituents as defined herein. The alkyl includes methyl, ethyl, propyl (n-propyl and
isopropyl), butyl (n-butyl, isobutyl and tert-butyl), pentyl (n-pentyl, isopentyl and neopentyl)
and hexyl. The alkyl can also be a part of other groups, and the other groups includes -O(Ci.s
alkyl).

The alkylidene means a divalent saturated aliphatic hydrocarbon group having a specified
number of membered atoms. The Cab alkylidene refers to alkylidene groups with a-b carbon

atoms. The alkylidene includes branched and straight chain alkyl. For example, propylidene is

B
?LL/V\‘J{:, and dimethylbutylidene is b o3 or '

The Co-; alkylidene is alkylidene with Co, alkylidene with C; (such as -CH3-), or alkylidene
with Cz (such as -CH>CHz-). Co alkylidene refers to the absence of the group here, and a
connection here is chemical bonding. For example, A-Cy alkylidene-B refers to A-B, that is, A
is directly connected to B through a chemical bond.

The cycloalkyl and cycloalkane indicate a saturated or partially saturated cyclic group
having a carbon atom and no heterocyclic atom, and having a single ring or a plurality of rings
(including thickening and bridging). The terms "cycloalkyl" and "cycloalkane" include
cycloalkenyl groups, such as cyclohexenyl. The cycloalkyl includes adamantyl, cyclopropyl,
cyclobutyl, cyclohexyl, cyclopentyl, cyclooctyl, cyclopentenyl and cyclohexenyl. The
cycloalkyl including a polybicycloalkyl ring system includes dicyclohexyl, dicyclopentyl and

dicyclooctyl. For example, Q and S are dicyclohexyl.

The cycloalkyl and cycloalkane also include partially saturated cyclic group where an
aromatic ring is fused with a non-aromatic ring, and an attachment site may be at a non-aromatic
carbon atom or an aromatic carbon atom. For example, 1,2,3,4-tetrahydronaphthalen-5-yl and
5,6,7,8-tetrahydronaphthalen-5-yl.

The term “unsaturated” means that the group or molecule includes carbon-carbon double
bond, carbon-carbon triple bond, carbon-oxygen double bond, carbon-sulfur double bond,
carbon-nitrogen triple bond, etc. The unsaturated carbocyclic herein includes or excludes aryl

groups, and the unsaturated heterocyclic includes or excludes heteroaryl groups, as the skilled
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in the art may freely choose.

The alkenyl refers to a straight or branched hydrocarbon group having 2-10 carbon atoms,
2-6 carbon atoms or 2-4 carbon atoms, and having at least one vinyl unsaturated site (>C=C<).
For example, Cap alkenyl is an alkenyl with a-b carbon atoms, such as vinyl, propenyl,
isopropenyl and 1,3-butadienyl.

The alkynyl is a linear monovalent hydrocarbon radical or a branched monovalent
hydrocarbon radical containing at least one triple bond. The term "alkynyl" includes those alkyl
having a triple bond and a double bond. For example, C> alkynyl includes ethynyl and
propargyl.

The halogen is fluorine, chlorine, bromine or iodine.

The terms "haloalkyl" and "halogen-substituted alkyl" refer to alkyl in which the hydrogen
atom may be replaced with one or more halogen atoms. For example, halogen-substituted Ci.4
alkyl refers to alkyl containing 1-4 carbon atoms with hydrogen atoms substituted by one or
more halogen atoms, as well as monofluoromethyl, difluoromethyl and trifluoromethyl.

The heterocyclylalkyl, heterocyclic, heterocyclic alkane indicate a saturated ring or a non-
aromatic partially saturated ring containing at least one heteroatom and having a single ring or
multiple rings (dense and bridged). The heteroatom includes nitrogen (N), oxygen and sulfur.
For example, monovalent saturated or partially unsaturated monocyclic or bicyclic ring systems
of a plurality of ring atoms, which includes 1, 2 or 3 ring heteroatoms selected from the group
consisting of N, O and S, and the remaining ring atoms are carbon. Bicycles represent a chain
consisting of two rings with two ring atoms in common, that is, a bridge separating the two
rings is either a single bond or one or two ring atoms. The monocyclic saturated heterocyclic
alkyl includes oxetanyl, azetidinyl, pyrrolidinyl, 2-oxo-pyrrolidin-3-yl, tetrahydropyranyl,
tetrahydro-thienyl, pyrazolidinyl, imidazolidinyl, thiazolidinyl, piperidinyl, tetrahydropyranyl,

N
tetrahydrothiopyranyl, piperazinyl, morpholinyl, @O , thiomorpholinyl, 1,1-dioxo-
thiomorpholin-4-yl, azepanyl, diazepanyl, homopiperazinyl and oxazepanyl. The bicyclic
saturated heterocyclylalkyl includes 8-azabicyclo[3.2.1]octan, quinuclidinyl, 8-oxa-3-
azabicyclo[3.2.1]octan and  9-azabicyclo[3.3.1]nonane. The partially unsaturated

heterocyclylalkyl  includes  dihydrofuranyl, imidazolinyl, tetrahydro-pyridyl and
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dihydropyranyl. The heterocyclylalkyl also includes a partially saturated cyclic group formed
by an association of an aromatic ring including at least one heteroatom with a non-aromatic
ring, in which a linkage site is located at a non-aromatic carbon atom, an aromatic carbon atom
ﬁ ™y N (Q Y
Oy O éﬁ D O
or a heteroatom, such as m , , , I“ and .

The aryl and aromatic ring refers to an aromatic group with multiple carbon atoms. The
aryl is usually a monocyclic, bicyclic or tricyclic aryl having a plurality of carbon atoms, such
as phenyl, naphthyl and tetrahydronaphthyl.

The heteroaromatic ring is an aromatic unsaturated ring containing at least one heteroatom.
The heteroatom is nitrogen atoms, oxygen atoms, sulfur atoms, etc. For example, aromatic
monocyclic or bicyclic hydrocarbons with a plurality of ring atoms and one or more of the ring
atoms being selected from the group consisting of O, N and S. Preferably, there are 1-3
heteroatoms. The heteroaromatic ring includes pyridinyl, indolyl, quinoxalinyl, quinolinyl,
isoquinolinyl, benzothienyl, benzofuranyl, benzothienyl, benzothiopyranyl, benzothiopyranyl,
furanyl, pyrrolyl, thiazolyl, oxazolyl, isoxazolyl, triazolyl, tetrazolyl, pyrazolyl, imidazolyl,
thienyl, oxadiazolyl, benzimidazolyl, benzothiazolyl and benzoxazolyl.

The stereoisomer includes enantiomer and diastereoisomer.

The -OR and -NRR indicate that the R group is connected to the O or N atom by a single
bond.

The -C(O)R and -S(O)R indicate that the O is connected to the C or S atom by a double
bond, and the R is connected to the C or S atom by a single bond.

The =0 and =S indicate that the oxygen and sulfur atoms are connected to a substitution

position by a double bond.

The --- and é_ are indicate the substitution position of groups.

The deuterated compound refers to a substitution of one or more hydrogen atoms in a
molecule or group by deuterium atoms, where the percentage of deuterium atoms is greater than
an abundance of deuterium in nature.

The limitation “pharmacologically acceptable” refers to a carrier, delivery agent, diluent,
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excipient, and/or salt are generally chemically or physically compatible with the other
ingredients including a pharmaceutical dosage form, and are physiologically compatible with
the receptor.

The terms “salt” and “medicinal salt” refer to the acid and/or base salts formed by the
above compounds or their stereoisomers with inorganic and/or organic acids and bases. It
includes amphoteric salts (internal salts) and quaternary ammonium salts such as alkyl
ammonium salts. The salts can be directly obtained in a final isolation and purification of the
compound, or obtained by mixing the above compounds or their stereoisomers with an
appropriate amount of acid or base (e.g. in equivalent amounts). The salts may be collected by
filtration as precipitates in solution, recovered by evaporation of the solvent, or freeze-dried
after reaction in aqueous media. The salt provided herein includes sodium, potassium,
hydrochloride, sulfate, citrate, benzenesulfonate, hydrobromide, hydrofluorate, phosphate,
acetate, propionate, succinate, oxalate, malate, succinate, fumarate, maleate, tartarate and
trifluoroacetate of the compound.

In some embodiments, one or more compounds of the present disclosure may be used in
combination with each other. Optionally, the compounds may also be used in combination with
any other active agent for the preparation of drugs or pharmaceutical compositions that
modulate cellular function or treat disease. If a group of compounds is used, the compounds
may be administered to the subject simultaneously, separately or in an ordered manner.

Described above are merely illustrative of the disclosure, and are not intended to limit the
disclosure. Those skilled in the art could still make modifications and changes to the
embodiments of the disclosure.

The disclosure will be described in detail below with reference to the embodiments and
accompanying drawings. It should be understood that the scope of the present disclosure is

defined by the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 shows a single-crystal X-ray diffraction image of an intermediate Z12;
Fig. 2 shows inhibition on IL17A/IL17RA (coating) after jump dilution, where 2A is a

positive compound, 2B is a compound 26, 2C is a compound 43, and 2D is a compound 47;
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Figs. 3A-3D show results of pharmacodynamic evaluation of the compound 26 in an
imiquimod cream-induced psoriasis mice model; and
Fig. 4 shows skin tissue sections of the compound 26 in the imiquimod cream-induced

psoriasis mice model.

DETAILED DESCRIPTION OF EMBODIMENTS

The structure of compound is determined by nuclear magnetic resonance (NMR) and mass
spectrometry (MS). A displacement in NMR is 1-6 (ppm). NMR equipment is Bruker Avancelll
400 and Bruker Avance 300. A solvent includes dimethyl sulfoxide-d6 (DMSO-d6), deuterated
chloroform (CDCI3) and deuterated methanol (CD30D). An internal standard substance is
tetramethylsilane (TMS)

Liquid chromatograph mass spectrometry (LC-MS) adopted Shimadzu LC-MS 2020 (ESI).
High performance liquid chromatography (HPLC) adopted Shimadzu LC-20A. Medium
pressure preparative liquid chromatography (MPLC) adopted Gilson GX-281 reversed-phase
chromatograph. A silica gel plate adopted antai Huanghai HSGF254 or Qingdao GF254 silica
gel plate. A size of a product for thin layer chromatography is 0.4-0.5 mm. A column
chromatography adopted Yantai Huanghai silica gel 200-300 mesh silica gel as the carrier.

A raw material can be synthesized using methods known in the art, or can be purchased
from companies such as Anegis Chemical, Chengdu Kolon Chemical, Shaoyuan Chemical
Technology, J&K Chemical Technology, etc.

Unless otherwise specified, reaction was carried out under a nitrogen atmosphere, a
solution is an aqueous solution, a temperature of the reaction is room temperature, and M is
moles per liter.

TEA or Et;N is triethylamine. DIPEA is N,N-diisopropylethylamine. HOBt is 1-
hydroxybenzotriazole. DCM is dichloromethane. PE is petroleum ether. EA or EtOAc is ethyl
acetate. THF is tetrahydrofuran. DMF is N,N-dimethylformamide. NMP is N-
methylpyrrolidone. NMO is N-methylmorpholine oxide. MeOH is methanol. EtOH is ethanol.
DMSO is dimethyl sulfoxide. TAF is trifluoroacetic acid. NaBH4 is sodium borohydride. MsC1
is methyl sulfonyl chloride. DIBAL is diisobutylaluminium hydride. NBS is N-

bromosuccinimide. NCS is N-chlorosuccinimide. DMS is dimethyl sulfide. CbzOSu is N-
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(benzyloxycarbonyloxy)succinimide. ZnEt; is diethylzinc. Pd/C is palladium on carbon. DIAD
is diisopropyl azodicarboxylate. DEAD is diethyl azodicarboxylate. PPhs is
triphenylphosphorus. (COCI); is oxalyl chloride. n-BuLi is n-butyllithium. Ti(OEt)4 is ethyl
titanate. TMSCN is trimethylsilyl cyanide. CsF is cesium fluoride. MTBE is methyl tert-butyl
ether. H>O2 is hydrogen peroxide. (Boc)O is di-tert-butyl dicarbonate. SEMCI is 2-
(trimethylsilyl)ethoxymethyl chloride. NaH is sodium hydrogen. ICH>Cl is chloroiodomethane.
PBr3 is phosphorus tribromide. (CH2O0)n is paraformaldehyde. TFA.PrNH is diisopropylamine
trifluoroacetate. HATU is  O-(7-Azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium
hexafluorophosphate. HOAt is 1-hydroxy-7-azobenzotriazole. HBTU is O-(nenzotriazol-1-yl)-
N,N,N',N'-tetramethyluronium Hexafluorophosphate. CDI is N,N'-carbonyldiimidazole. T3P is
1-propylphosphonic anhydride. PyBOP is 1H-benzotriazol-1-yloxytripyrrolidinophosphonium
hexafluorophosphate. DCC is dicyclohexylcarbodiimide. EDC or EDCI is N-(3-
dimethylaminopropyl)-N'-ethylcarbodiimide =~ hydrochloride. =~ Fmoc-Osu  is  N-(9-

fluorenylmethoxycarbonyloxy)-succinimide.

Preparation of intermediate Z1 (method A)

A preparation of intermediate Z1 is illustrated as follows:

0 Q OH
‘oJLo’ o NaBH, TEA .O come DIBAL
—_— 2!
: '> Nan COMe —™ COMe MsCi >
Z141 Z1-2

MeOH
0 z13

(S
S'NACOOEt (S) 570 HN
%(3LCOOEL HCVEA “(SLCOOEt
. \ . Zn DMF @E@ MeOH

Z14

Cb20Su PNz ookt e O Nus coort o O Nysico0m
(S1) Preparation of intermediate Z1-1
17 g (189 mmol) of dimethyl carbonate and 80 mL of THF were added to a 250 mL three-
necked flask, 3.18 g (79.4 mmol) of 60% w/w NaH were added under stirring with protection

of nitrogen displacement. A THF (40 mL) solution of 1-indanone (5 g, 37.8 mmol) was

dropwise added into the reaction mixture by using a dropping funnel, and heated and refluxed
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for 2 h. After the reaction was confirmed by thin-layer chromatography (TCL) to be complete,
the reaction mixture was decanted into a mixture of 1 M hydrogen chloride (HCI) and ice, and
subjected to extraction for 3 times by 100 mL of ethyl acetate (EA) to obtain an EA layer. The
EA layer was dried and spin-dried to obtain 7.11 g of a black oil-like substance as intermediate
Z1-1 (yield: 99%).
(S2) Preparation of intermediate Z1-2

7.11 g (37.8 mmol) of intermediate Z1-1 and 100 mL of MeOH were added into a 250 mL
single-necked flask for dissolving. 1.58 g (41.6 mmol) of NaBH4 were added in portions with
ice bath cooling. The reaction mixture was slowly heated to room temperature and reacted for
1 h. After the reaction was confirmed by TCL to be complete, the reaction mixture was subjected
to vacuum spin to remove MeOH. The residue was added with 100 mL of water, and then
extracted with 100 mL of EA for 3 times to obtain an EA layer. The EA layer was dried and
spin-dried to obtain 7.18 g of a brown oil-like substance as intermediate Z1-2 (yield: 99%). MS
m/z: 193(M+1)",
(S3) Preparation of intermediate Z1-3

7.18 g (37.8 mmol) of intermediate Z1-2 and 100 mL of DCM were added into a 250 mL
single-necked flask for dissolving, and then added with 15.7 mL (113.4 mmol) of TEA. 4.4 mL
(56.7 mmol) of methylsufonyl chloride was added in portions with ice bath cooling. The
reaction mixture was slowly heated to room temperature and reacted overnight. After the
reaction was confirmed by TCL to be complete, the reaction mixture was washed by 100 mL of
water, and a DCM layer was collected. The DCM layer was dried, spin-dried and purified by
column chromatography (with 100-200 mesh silica gel, and gradient elution 100% PE to
PE:EA=10:1) to obtain 6.04 g of a yellow solid as intermediate Z1-3 (yield: 92.8%). MS m/z:
175(M+1)",
(S4) Preparation of intermediate Z1-4

6.04 g (35.1 mmol) of intermediate Z1-3 and 60 mL of THF were added into a 250 mL
single-necked flask for dissolving. The reaction mixture was cooled to -78°C by a dry ice-
ethanol bath, dropwise added with 70.2 g (70.2 mmol) of a 1M toluene solution of DIBAL, and
then slowly heated to room temperature and reacted overnight. After the reaction was confirmed
by TCL to be complete, the reaction mixture was decanted into 1 M HCI, stirred at room
temperature for 30 min, and extracted by 100 mL of EA for 3 times to collect an EA layer. The
EA layer was dried, spin-dried and purified by column chromatography (with 100-200 mesh
silica gel, and gradient elution PE:EA=10:1 to PE:EA=5:1) to obtain 2.3 g of a yellow oil-like
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substance as intermediate Z1-4 (yield: 45.3%).

(S5) Preparation of intermediate Z1-5
3.15 g (17.7 mmol) of NBS and 50 mL of DCM were added into a 250 mL three-necked

flask. The reaction mixture was cooled to -30°C under a nitrogen atmosphere, dropwise added
with 1.23 mL (16.9 mmol) of methyl sulfide and reacted at -30°C for 30 min to obtain a light
yellow suspension. The light yellow suspension was dropwise added with a DCM (15 mL)
solution of intermediate Z1-4 (2.35 g, 16.1 mmol), slowly heated to room temperatrue and
reacted for 2 h. After a product generation was confirmed by TCL, the reaction mixture was
transferred to a single-necked flask and spun to remove DCM. The residue was added with
water and 50 mL of ethyl ether for dissolving to obtain a first ethyl ether layer and a water layer.
The water layer was extracted with 50 mL of ethyl ether 2 times to obtain a second ethyl ether
layer. The first ethyl ether layer and the second ethyl ether layer were combined, dried and spin-
dried to obtain 3.36 g of light brown liquid as intermediate Z1-5 (yield: 100%).

(S6) Preparation of intermediate Z1-6
A DMF (50 mL) solution of ethyl (S)-2-((tert-butylsulfinyl)imino)acetate (3.30 g, 16.1

mmol) and 1.05 g (16.1 mmol) of zinc dust were added into a 250 mL single-necked flask under
protection of nitrogen displacement. A DMF (10 mL) solution of intermediate Z1-5 (3.36 g,
16.1 mmol) were added into the reaction mixture, and reacted under room temperature
overnight. After the reaction was confirmed by liquid chromatograph mass spectrometry
(LCMS) to be complete, the reaction mixture was decanted into a mixture of water and EA (100
mL) for filtration to remove insoluble matters. The filtrate was divided int a first EA layer and
a water layer. The water layer was extracted by 50 mL of EA 2 times to obtain a second EA
layer. The first EA layer and the second EA layer were combined, dried, spin-dried and purified
by column chromatography (with 100-200 mesh silica gel, gradient elution PE:EA=5:1 to
PE:EA=2:1 and coloration by iodine) to obtain 1.53 g of a light yellow oil-like substance as
intermediate Z1-6 (yield: 28.4%). MS m/z: 336(M+1)".

'H NMR (400 MHz, Chloroform-d) § 7.38 — 7.29 (m, 5H), 5.11 (s, 2H), 4.48 (dd, J = 9.7,
6.1 Hz, 1H), 4.22 — 4.06 (m, 2H), 2.64 — 2.46 (m, 1H), 2.03 (d, /= 8.5 Hz, 1H), 2.00 — 1.75 (m,
3H), 1.75-1.62 (m, 3H), 1.27 (t, 3H), 0.92 (s, 3H), 0.30 — 0.09 (m, 4H).

(S7) Preparation of intermediate Z1-7
1.53 g (4.57 mmol) of intermediate Z1-6 and 20 mL of MeOH were added into a 100 mL
single-necked flask for dissolving. An ethyl acetate solution of hydrogen chloride (4M, 2.3 mL,

9.13 mmol) were added into the reaction mixture under stirring, and the reaction mixture was
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reacted at room temperature for 2 h. After the reaction was confirmed by LCMS to be complete,
a solution of intermediate Z1-7 was obtained. MS m/z: 231(M+1)".
(S8) Preparation of intermediate Z.1-8

The solution of intermediate Z1-7 was added with 1.15 g (13.7 mmol) of sodium
bicarbonate (NaHCO3) and 1.37 g (5.48 mmol) of CbzOSu, and stirred for reaction overnight.
After the reaction was confirmed by LCMS to be complete, the reaction mixture was subjected
to vacuum spin. The residue was dissolved by water and EA (30 mL) to obtain a first EA layer
and a water layer. The water layer was extracted by EA (30 mL) 2 times to collect a second EA
layer. The first EA layer and the second EA layer were combined, dried, spin-dried and purified
by column chromatography (with 100-200 mesh silica gel, gradient elution PE:EA=10:1 to
PE:EA=5:1 and coloration by potassium permanganate ) to obtain 1.67 g of a light yellow solid
as intermediate Z1-8 (yield: 100%). MS m/z: 366(M+1)",

(S9) Preparation of intermediate Z1-9
Diethylzinc (2M toluene solution, 6.86 mL, 13.7 mmol) and 50 mL of anhydrous DCM

were added into a 250 mL single-necked flask, cooled to -10°C, and dropwise added with 2 mL
(27.5 mmol) of chloroiodomethane to react under stirring for 30 min, so as to obtain a white
suspension. 1.67 g (4.58 mmol) of intermediate Z1-8 were dissolved in 10 mL of anhydrous
DCM to obtain an intermediate Z1-8 solution. The intermediate Z1-8 solution was dropwise
added in the white suspension, and then slowly heated to room temperature to react overnight.
After the reaction was confirmed by LCMS to be complete, the reaction mixture was decanted
into 80 mL of saturated ammonium chloride (NH4ClI) solution to stir for 30 min to obtain a first
DCM layer and a water layer. The water layer was extracted by 50 mL of DCM 2 times to obtain
a second DCM layer. The first DCM layer and the second DCM layer were combined, dried
and spin-dried to obtain 1.73 g of a yellow oil-like substance as intermediate Z1-9 (yield: 100%).
MS m/z: 380(M+1)".

(S10) Preparation of intermediate Z1-10
1.73 g (4.56 mmol) of intermediate Z1-9, 20 mL of ethanol and 2 mL of water were added

into a 100 mL single-necked flask to stir to obtain a transparent solution. The transparent
solution was added with 575 mg (13.7 mmol) of lithium hydroxide monohydrate and heated to
50°C to react overnight. After the reaction was confirmed by LCMS to be complete, the reaction
mixture was spin-dried. The residue was adjusted to weak acidity by adding 1M HCI, and
extracted by 20 mL of EA for 3 times to collect an EA layer. The EA layer was purified by
MPLC (gradient elution by methyl cyanide (MeCN)-0.05% HCOOH aqueous solution, with
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showing a product peak at 55% MeCN) to obtain 540 mg of a light yellow solid Z1 (yield:
33.8%). MS m/z: 352(M+1)".

Preparation of intermediate Z.2

5 A preparation of intermediate Z2 is illustrated as follows:
¢ 0
F
F NaBH DIBAL

\@é wcone = mCOQMe—> ‘ COMe 5

MeOH

22-3
(S) 1) S -0
SyA ookt (S) HN
Nusicook HovEA “SlCOOEY
Zn DMF MeOH

Z2-4 Z2-5
ChzHN CbzHN CbzHN

(S, (5] S,
CszSu COOEt 7pngy, COOEt UOH “SLeOOH
NaHCO; Ton Cweon

The preparation of intermediate Z2 was performed according to steps (S1)-(S10) of the
method A of preparing intermediate Z1, in which the 1-indanone in step (S1) was replaced with

6-fluoro-1-indanone. MS m/z: 370(M+1)".

10
Preparation of intermediate Z3
A preparation of intermediate Z3 is illustrated as follows:
2
J< >rS'N/ COORt (Sr)ufx COOE
DIBAL (s) -
KoCOs @(j)L CEJ\/ OH DMS (:()\/Br Zn, DMF @97(
NMP
Z3-3 Z3-4
H N +COOEt CbzHN._ +COOEt CbzHN._ 4COOEt CbzHN._ 4COOH
_HoWEA © Cbz0SU © AL © _LioH _ ©
MEOH NaH003 ICHACI MeOH
Z3-§ Z3-6
(S1) Preparation of intermediate Z.3-1
15 10 g (82.0 mmol ) of salicylic aldehyde, 15.7 g (122.6 mmol) of tert-Butyl acrylate and 80

mL of NMP were added into a 250 mL single-necked flask for dissolving. The reaction mixture

was added with 11.3 g (81.9 mmol) of potassium carbonate, and heated to 130°C to react for 4
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h. After the reaction was confirmed by TCL to be complete, the reaction mixture was decanted
into water, and extracted by 100 mL of EA for 3 times to collect an EA layer. The EA layer was
dried, spin-dried and purified by column chromatography (with 100-200 mesh silica gel, and
gradient elution PE:EA=20:1 to PE:EA=10:1) to obtain 12 g of a yellow oil-like substance as
intermediate Z3-1 (yield: 63%).
(S2) Preparation of intermediate Z.3

The rest steps were performed according to steps (S5)-(S10) of the method A of preparing
intermediate Z1 to obtain the intermediate Z3, in which the intermediate Z1-3 in step (S4) was

replaced with intermediate Z3-1. MS m/z: 368(M+1)". A chiral purity was 98%.

Preparation of intermediate Z4

A structure of intermediate Z4 1s shown as follows;

CbzHN__ .COOH
(s)

O
24

A preparation of intermediate Z4 is performed according to the preparation of intermediate
Z3, in which 5-fluorosalicylaldehyde was taken as a raw material.

Similarly, the intermediate Z4 can be prepared according to a preparation of intermediate
7.8 (method B) shown as follows, in which p-fluorophenol was taken as a raw material. MS m/z:
363(M+1)",

'H NMR (400 MHz, Methanol-ds4) § 7.37 — 7.23 (m, 5H), 6.86 (qd, J = 9.9, 9.2, 3.1 Hz,
2H), 6.76 (dd, J = 8.9, 4.9 Hz, 1H), 5.09 — 4.95 (m, 2H), 4.66 (dd, /= 11.3, 2.0 Hz, 1H), 4.62
—4.52 (m, 1H), 3.26 (dd, J=11.4, 1.8 Hz, 1H), 2.41 (dd, J=7.6, 1.6 Hz, 1H), 0.89 (dt,/=9.2,
5.6 Hz, 1H), 0.69 (dt, J = 9.3, 5.5 Hz, 1H), 0.59 (ddd, J = 9.6, 5.8, 4.3 Hz, 1H), 0.42 (qd, J =
6.0, 3.3 Hz, 1H).

Data of the optical rotation is as follows. A temperature was 25°C; a concentration was
0.002 g/mL; a solvent was methanol; a specific rotation was -128.8°; and a chiral purity was

98%.
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Preparation of intermediate Z5

A preparation of intermediate Z5 is illustrated as follows:

=
NS N O P/C Q
| - N ", N
oN” N EtsN, DCM LN EtOH | N
RT,overnight O:N HoN
z5-1 z5

(S1) Preparation of intermediate Z5-1
1.98 g (22.71 mmol) of morpholine were added into a DCM (95 mL) solution of 2-chloro-

S-nitropyridine (3.0 g, 18.92 mmol) to stir at room temperature overnight. After the reaction
was complete, the reaction mixture was quenched with water, and extracted with DCM to
collect an organic phase. The organic phase was dried by anhydrous sodium sulfate, filtered,
spin-dried and purified by column chromatography to obtain 3.6 g (18.92 mmol) of a yellow
solid as intermediate Z5-1 (yield: 91%). MS m/z: 210(M+1)",
(S1) Preparation of intermediate Z5

An ethanol (60 mL) solution of intermediate Z5-1 (3.6 g, 18.92 mmol) was added with
450 mg of Pd/C, and reacted under stirring under a hydrogen atmosphere overnight. After the

reaction was complete, the reaction mixture was filtered to remove Pd/C. The filtrate was spin-

dried to obtain 3.1 g (18.9 mmol) of intermediate Z5 (yield: 100%). MS m/z: 180(M+1)".

Preparation of intermediate 7.7

A structure of intermediate Z7 1s shown as follows;

CbzHN

F (S);:COOH

Z7

The preparation of intermediate Z7 was performed according to steps (S1)-(S10) of the
method A of preparing intermediate Z1, in which the 1-indanone in step (S1) was replaced with

7-fluoro-1-indanone. MS m/z: 370(M+1)".
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Preparation of intermediate Z8

A structure of intermediate Z8 1s shown as follows;

CbzHN_ COOH

Z8

The preparation of intermediate Z8 was performed according to the method A of preparing
intermediate Z1, in which 4-fluorosalicylaldehyde was taken as a raw material. MS m/z:
368(M+1)". A chiral purity was 98%.

'H NMR (400 MHz, Methanol-ds) & 7.30 (q, J = 7.7, 6.6 Hz, 5H), 7.02 (dd, J = 8.5, 6.6
Hz, 1H), 6.52 (dd, J = 10.6, 2.6 Hz, 1H), 6.44 (td, J = 8.5, 2.7 Hz, 1H), 5.06 (d, /= 12.5 Hz,
1H), 4.96 (d, J = 12.6 Hz, 1H), 4.68 (dd, /= 11.3, 2.0 Hz, 1H), 4.54 (d, J = 7.6 Hz, 1H), 3.27
(d,/J=1.8 Hz, 1H), 2.38 (d, /= 7.5 Hz, 1H), 0.94 — 0.79 (m, 2H), 0.75 — 0.64 (m, 1H), 0.63 —
0.53 (m, 2H), 0.46 — 0.35 (m, 1H).

The intermediate Z8 can be prepared through method B, which is shown as follows:

Cy*O
o

n-Bukli
__ DIAD. PP _ _(COCl,, ATl o mee
OH THF 0~60°C
THF, 0°G-1t /XLOE‘ EOHH,0 &:1 /Xk DCM, -10°C~t o
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o K 0 K
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HN._oCN N
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02081, K:CO5 o] a2 K005 NH (Boc) T won Z s
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789 7810 7811 8

(S1) Preparation of intermediate Z8-1

1063 g (949 mol) of 3-fluorophenol, 1435 g (9.96 mol) of ethyl 1-
(hydroxymethyl)cyclopropanecarboxylate and a THF (15 L) solution of PPhs; (2741 g, 10.46
mol) were mixed at 0°C to obtain a mixed solution. The mixed solution was dropwise added
with 2099 g (10.39 mol) DIAD at 0°C, and then naturally heated to room temperature to react

overnight. After the reaction was confirmed by LCMS to be complete, the reaction mixture was
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concentrated to dry, added with 12 L of a solution with PE:EA=15:1, stirred for 30 min to
precipitate a large amount of solid, and passed through a short silica gel column. A silica layer
was subjected to drip washing with 15 L of a solution with PE:EA=15:1. The filtrate was
concentrated to dry to obtain intermediate Z8-1, which was considered as purify of 100%. MS
m/z: 239(M+1)",

(S2) Preparation of intermediate Z8-2
A 95% EtOH (8 L)/H20 (1.6 L) solution of intermediate Z8-1 (9.49 mol) was added with

988.4 g (23.72 mol) of lithium hydroxide (LiOH) for reaction under stirring at room temperature
for 12 h. After the reaction was complete, the reaction mixture was concentrated, diluted by
water, adjusted to pH 3-4 with HCI (conc.), and extracted by DCM to obtain an organic phase.
The organic phase was washed with water for 3 times and with saturated salt solution for 3 time,
dried with sodium sulfate, filtered, concentrated to dry, added with petroleum ether to stir for
30 min and filtered to collect a solid. The solid was washed by petroleum ether, and dried to
obtain 1495 g (7.12 mol) of intermediate Z8-2 (two-step yield: 75%). MS m/z: 209(M+1)". The
intermediate Z8-2 required no purification for the next step.
(S3) Preparation of intermediate Z8-3

1365.2 g of (10.75 mol) (COCI)2 were dropwise added into a DCM (10 LY/DMF (50 mL)
solution of intermediate Z8-2 (1505 g 7.16mol) at 0°C. The reaction mixture was stirred at 0°C
for 3 h under a nitrogen atmosphere, followed by cooling to -10°C and addition of 1904.56 g
(14.32mol) of AICl3 in batches. The reaction mixture was slowly heated to room temperature
and reacted under stirring for 1 h. The reaction mixture was slowly decanted into ice water to
obtain a first organic phase and a water phase. The water phase was extracted by DCM for 3
times to obtain a second organic phase. The first organic phase and the second organic phase
were combined, washed with water for 3 times, washed with a saturated sodium bicarbonate
solution to weakly alkaline, washed with saturated salt solution for 2 times, dried with
anhydrous sodium sulfate, filtered and concentrated to obtain 1200 g (6.25 mol) of intermediate
Z8-3 (yield: 85.3%). The intermediate Z8-3 required no purification for the next step.
(S4) Preparation of intermediate Z8-4

271 mL (0.677mol) of n-BuLi (2.5 M in hexane) were dropwise added into an anhydrous
THF (1000 mL) solution of (methoxymethyl)triphenylphosphonium chloride (0.677mol,

232.1g) under ice bath and nitrogen atmosphere. The reaction mixture was stirred at 0°C for 1
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h until it turned dark brown, followed by dropwise adding with a THF solution of the
intermediate Z8-3 (100g, 0.521mol). The reaction mixture was heated to 60°C for reaction
under stirring for 4 h. After the reaction was complete, the reaction mixture was cooled to room
temperature, quenched by a 30 % NH4Cl aqueous solution, extracted with ethyl acetate to
collect an organic phase. The organic phase was dried with anhydrous sodium sulfate, filtered
and spin-dried to obtain a crude product. The crude product was subjected to separation and
purification by using a silica gel column (0-10%, PE/EA) to obtain 114.74 g (0.521 mol) of a
clarified oil-like substance as intermediate Z8-4 (yield: 100%).
(S5) Preparation of intermediate Z8-5

A THF (570 mL) solution of intermediate Z8-4 (114 g, 0.518 mmol) was cooled to 0°C,
and added with 6M HCI (570 mL) at a temperature controlled at 10°C. The reaction mixture
was heated to 60°C and reacted under stirring for 5 h. After the reaction was complete, the
reaction mixture was extracted with ethyl acetate to collect an organic phase. The organic phase
was washed by a 10% sodium bicarbonate aqueous solution for 1 time, washed by a saturated
sodium chloride solution for one time, dried by anhydrous sodium sulfate and concentrated to
obtain 106.8 g (0.518 mol) of an oil-like substance as intermediate Z8-5 (yield: 100%). The
intermediate Z8-5 required no purification for the next step.
(S6) Preparation of intermediate Z8-6

106.8 g (0.518 mol) of intermediate Z8-5, 62.78 g (0.518 mol) of (S)-(+)-tert-
butylsulfinamide, 1000 mL of anhydrous THF and 236.3 g (1.036 mol) of (EtO)4Ti were mixed
in a 2000 mL single-necked flask under a nitrogen atmosphere. The reaction mixture was heated
to 60°C and reacted under stirring for 5 h. Then the reaction mixture was cooled to room
temperature, added with water and ethyl acetate and filtered to remove an insoluble matter. The
filtrate was subjected to stratification. A water layer was collected and extracted with ethyl
acetate for 2 times. Organic phases were combined, concentrated to obtain a brown oil-like
substance. The brown oil-like substance was subjected to separation and purification by silica
gel column (eluent: PE/EA 0-50%) to obtain 128 g (0.414 mol) of a light yellow solid as
intermediate Z8-6 (yield: 80%). MS m/z: 310(M+1)".
(S7) Preparation of intermediate Z8-7

A MTBE (2560 mL) solution of intermediate Z8-6 (128 g, 0.414 mol) was added with
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125.78 g (0.828 mol) of CsF and 82.1 g (0.828 mol) of TMSCN at room temperature. The
reaction mixture was reacted under stirring at 20-25°C overnight. After the reaction was
complete, large amounts of solids were precipitated. The reaction mixture was filtered to collect
the solids. The solids were dissolved with water and ethyl acetate, subjected to stratification to
obtain a first organic phase and a water phase. The water phase was extracted with ethyl acetate
2 times to obtain a second organic phase. The first organic phase and the second organic phase
were combined, dried with anhydrous sodium sulfate and filtered. The filtrate was spin-dried
to obtain a crude product. The crude product was added with MTBE (5 v/m), heated to reflux
beating for 1 hour, cooled to room temperature, stirred for 2 h and filtered to obtain 37.6 g
(0.112 mol) of a white solid as intermediate Z8-7 (yield: 27%). MS m/z: 337(M+1)",
(S8) Preparation of intermediate Z8-8

A MeOH (376 mL) solution of intermediate Z8-7 (37.6 g, 0.112 mol) was dropwise added
with HCI/EA (4 M, 56ml, 0.224mol). The reaction mixture was reacted under stirring for 2 h.
After the reaction was complete, the reaction mixture was concentrated to obtain a crude
product. The crude product was washed with MTBE under beating 1 time, filtered and dried to
obtain 25.52 g (0.110 mol) of intermediate Z8-8 (yield: 98%). MS m/z: 233(M+1)",
(S9) Preparation of intermediate Z8-9

A THF (153 mL)/H>O (77 mL) solution of intermediate Z8-8 (25.52 g, 0.110 mol) was
added with 45.6 g (0.330 mol) of K»COs and 54.82 g (0.220 mol) of Cbz-Osu for reaction under
stirring at 40°C overnight. After the reaction was complete, the reaction mixture was extracted
with ethyl acetate to collect an organic phase. The organic phase was concentrated to obtain a
crude product. The crude product was subjected to separation and purification by MPLC to
obtain 38.66 g (0.106 mol) of an oil-like substance as intermediate Z8-9 (yield: 96.02%). MS
m/z: 367(M+1)",
(S10) Preparation of intermediate Z8-10

A dimethyl sulfoxide (DMSO) (387 mL) solution of intermediate Z8-9 (38.66g, 0.106mol)
was added with 14.65 g (0.106 mol) of K»CO3, and dropwise added with 24 g (0.212 mol) of
H>0: (30%). The reaction mixture was reacted under stirring at 25°C for 2 h. After the reaction
was complete, the reaction mixture was diluted with plenty of water to precipitate a large

amount of white solid. The white solid was filtered. The filter cake was fully drenched with



15 Apr 2024

2021304045

10

15

20

25

30

51

water, dissolved by an appropriate amount of ethyl acetate, washed with water by 1 time,
washed with a saturated salt solution 1 time, dried with anhydrous sodium sulfate and filtered.
The filtrate was concentrated to obtian 39.93 g (0.104 mol) of a solid as intermediate Z8-10
(yield: 98%). MS m/z: 385(M+1)",
(S11) Preparation of intermediate Z8-11

An anhydrous THF (400 mL)/NMP (80 mL) solution of intermediate Z8-10 (39.93 g,
0.104mol) was dropwise added with n-BuLi (96 mL, 0.239 mol, 2.5 M in hexane) at -78°C
under a nitrogen atmosphere. The reaction mixture was reacted under stirring at -78°C for 1 h,
and added with a THF solution of (Boc)20 (29.06g, 0.135mol) followed by reaction under
stirring for 1 h. After the reaction was complete, the reaction mixture was quenched with a
cooled 30 % NH4Cl aqueous solution, extracted with ethyl acetate, followed by concentrated
extraction to obtain 50.4 g (0.104 mol) of intermediate Z8-11 (yield: 100%). The intermediate
Z8-11 required no purification for the next step. MS m/z: 485(M+1)",
(S12) Preparation of intermediate Z8-12

A THF (806 mL)/NMP (201 mL) solution of intermediate Z8-11 (50.4 g, 0.104mol) was
added with 8.67 g (0.208 mol) of LiOH monohydrate. The reaction mixture was heated to 40°C
and reacted under stirring overnight. After the reaction was complete, a first water layer was
adjusted to pH=3-4 by 2M HCI, subjected to stratification to obtain a second water layer and a
first organic layer. The second water layer was extracted with ethyl acetate 2 times to collect a
second organic layer. The first organic layer and the second organic layer were combined,
washed by a saturated salt solution 1 time, dried with anhydrous sodium sulfate, filtered and
subjected to vacuum distillation to remove a solvent to obtain a crude product. The crude
product was dissolved in ethyl acetate, dropwise added with 12.6 g (0.125 mol) of
diisopropylamine under stirring at room temperature, followed by reaction under stirring for 2
h and filtration to obtain a white solid. The white solid was dissolved by a appropriate amount
of water and ethyl acetate to collect a water layer. The water layer was adjusted to pH=3-4 by
2M HCI, and subjected to stratification to collect a first organic phase. The first organic phase
was washed by a saturated salt solution, dried by anhydrous sodium and filtered to collect a
second organic phase. The second organic phase was subjected to concentrated to dry to obtain

27 g (70 mmol) of pure intermediate Z8 (two-step yield: 67.3%). MS m/z: 368(M+1)".
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'H NMR (400 MHz, Methanol-ds) & 7.30 (q, J = 7.7, 6.6 Hz, 5H), 7.02 (dd, J = 8.5, 6.6
Hz, 1H), 6.52 (dd, J = 10.6, 2.6 Hz, 1H), 6.44 (td, J = 8.5, 2.7 Hz, 1H), 5.06 (d, /= 12.5 Hz,
1H), 4.96 (d, J = 12.6 Hz, 1H), 4.68 (dd, /= 11.3, 2.0 Hz, 1H), 4.54 (d, J = 7.6 Hz, 1H), 3.27
(d,/J=1.8 Hz, 1H), 2.38 (d, /= 7.5 Hz, 1H), 0.94 — 0.79 (m, 2H), 0.75 — 0.64 (m, 1H), 0.63 —
0.53 (m, 2H), 0.46 — 0.35 (m, 1H).
Data of the optical rotation is as follows. A temperature was 25°C; a concentration was

0.002 g/100 mL; a solvent was methanol; a specific rotation was -132.8°; and a chiral purity

was 98%.

Preparation of intermediate Z9

A structure of the intermediate Z9 is as follows;
CbZHN

COOH
?&
F

Z9
The preparation of intermediate Z9 was performed according to steps (S1)-(S10) of the
method A of preparing intermediate Z1, in which the 1-indanone in step (S1) was replaced with

5-fluoro-1-indanone. MS m/z: 370(M+1)".

Preparation of intermediate Z10

A preparation of intermediate Z10 is illustrated as follows:

__NH SEMCl I<N SEM | (AN
3 Pd(PPhs).,, KQCO3
dioxane/H,0 HzN

Z10-1 Z10

(S1) Preparation of intermediate Z10-1

A DMF(800 mL) solution of 3,5-dimethylpyrazole-4-boronic acid pinacol ester (50 g, 225.
13 mmol) was added with 13.51 g (337.70 mmol) of NaH (purity of 60 %) under an ice bath.
The reaction mixture was stirred at 0°C for 1 h, dropwise added with 39.48 g (236.39 mmol) of

SEMCI, and then heated to room temperature for reaction under stirring for 20 h. The reaction
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mixture was quenched by slowly adding water, extracted with ethyl acetate, washed by a salt
solution and dried with anhydrous sodium sulfate. An organic phase was combined and
subjected to spin dry to obtain a crude product. The crude product was subjected to separation
and purification by a silica gel column to obtain 73.5 g (208.60 mmol) of intermediate Z10-1
(yield: 92.66%). MS m/z: 353(M+1)",
(S2) Preparation of intermediate Z10

A dioxane (75 mL)/H>O (15 mL) solution of 6-bromo-3-aminopyridine (3 g, 17.34 mmol)
was added with 10.47 g (20.81 mmol) of intermediate Z10-1, 4.79 g (34.68 mmol) of K»COs3
and 1.20 g (1.04 mmol) of tetrakis(triphenylphosphine)palladium (Pd(PPhs)4). The reaction
mixture was heated to 90°C for reaction under stirring under a nitrogen atmosphere overnight.
After the reaction was complete, the reaction mixture was quenched by a salt solution, extracted
with ethyl acetate to collect an organic phase. The organic phase was washed by a saturated salt
solution, dried with anhydrous sodium sulfate and filtered. The filtrate was concentrated to
obtain a crude product. The crude product was subjected to separation and purification by a
silica gel column (EtOAc/Pet.ether/DCM = 1/2/1, v/v) to obtain 5.1 g (12.81 mmol) of

intermediate Z10-1 (yield: 73.88%, purity: 80%). MS m/z: 391(M+1)",
'"H NMR (400 MHz, Chloroform-d) § 8.32 (s, 1H), 7.16 (d, 2H), 5.40 (s, 2H), 3.62 (t,J =
8.9, 7.6 Hz, 2H), 2.44 (s, 3H), 2.33 (s, 3H), 0.93 (t, 2H).

Preparation of intermediate Z11

A structure of the intermediate Z11 is as follows:

211

The preparation of intermediate Z11 was performed according to steps (S1)-(S2) of the
preparation of intermediate Z10, in which the 6-bromo-3-aminopyridine in step (S2) was
replaced with 5-amino-2-bromo-3-fluoropyridine. MS m/z: 337(M+1)",

"H NMR (400 MHz, Chloroform-d) § 8.18 (s, 1H), 6.92 (d, J=10.7 Hz, 1H), 5.40 (s, 2H),
3.63 (t, 2H), 2.33 (s, 3H), 2.24 (s, 3H), 0.92 (t, 2H), 0.00 (s, 9H).
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Preparation of intermediate Z.12

A preparation of intermediate Z12 is illustrated as follows:

K2C03 a EtOH RT

dioxane

z12-1 z122 7123
o
® g
'NZ COOEt (5) N., ~COOEt CbzHN,,__COOEt
COOEt HCVEA [ IC
{S)
Zn DMF F MeOH
7123 712-4 2125
CbzHN,, _COOE ChzHN,, _COOH
ZnEtz ICH,CI sy s
K20504 NMO MeOH/H,O

Z12-8

(S1) Preparation of intermediate Z12-1
A dioxane (230 mL) solution of 2-hydroxy-4,5-difluorobenzaldehyde (30 g, 190 mmol)

was successively added with 28.9 g (209 mmol) of K2COs and 14.9 g (266 mmol) of acrolein.
The reaction mixture was heated for reflux reaction for 8 h. After the reaction was complete,
the reaction mixture was cooled to room temperature, diluted with water and extracted with
ethyl acetate to collect an organic phase. The organic phase was dried with anhydrous sodium
sulfate and concentrated to obtain a crude product of intermediate Z12-1 (30 g, 153 mmol). The

intermediate Z12-1 required no purification for the next step.

(S2) Preparation of intermediate Z.12-2
An ethanol (400 mL) solution of the intermediate Z12-1 (30 g, 153 mmol) was added in

batches with 6.95 g (183.5 mmol) of NaBHa4. The reaction mixture was reacted under stirring
for 20 min. After the reaction was complete, the reaction mixture was diluted with ethyl acetate,
quenched with 1 N HC1 (50 mL) and water (100 mL), and separated to collect an organic phase.
The organic phase was dried with anhydrous sodium sulfate and concentrated to obtain a crude

product. The crude product was subjected to separation and purification by using a silica gel

column to obtain 22.1 g (111.6 mmol) of intermediate Z12-2. MS m/z: 199.0(M+1)",

(S3)-(S8) Preparation of intermediate Z.12
Steps (S3)-(S2) of the preparation of intermediate Z12 was performed according to steps

(S5)-(S10) of the method A of preparing intermediate Z1, in which the intermediate Z1-4 in
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step (S5) was replaced with intermediate Z12-2.
'H NMR (400 MHz, Methanol-ds) § 7.29 (g, J = 7.1, 6.6 Hz, 5H), 6.97 (dd, J=11.2, 9.0
Hz, 1H), 6.67 (dd, /= 12.0, 7.0 Hz, 1H), 5.07 (d, /= 12.6 Hz, 1H), 4.98 (d, /= 12.5 Hz, 1H),
4.66 (dd, J=11.4,2.0 Hz, 1H), 4.55 (d, J= 7.8 Hz, 1H), 3.28 (d, /= 10.7 Hz, 1H), 2.37 (d, J =
7.7 Hz, 1H), 0.89 (dt,J=9.3, 5.6 Hz, 1H), 0.70 (dt, J=10.9, 5.6 Hz, 1H), 0.59 (dt, J=9.8, 5.3
Hz, 1H), 0.42 (s, 1H).
Data of the optical rotation is as follows. A temperature was 25°C; a concentration was
0.002 g/100 mL; a solvent was methanol; a specific rotation was -142.8°; and a chiral purity

was 98%.

Preparation of intermediate Z12 (method B)

A method B for preparing of intermediate Z12 is illustrated as follows:
cy—o
i 01
”o”x O
F. F. n-Buli
I ] __DIAD, PPy _uboH _(COChz, AIC; — -
F OH THE.®°Ctt /XkOE‘ EtOH/H;0 511 F /XKOH DCM, -10°C~1t F:@iijA THF,0~60°C

rt, overnight

z124 212 2 Z123
r97 |
HN._..CN
rS) @) H2N WCN
_ BMHG T,(OEO _CsF.TMSCN
THFO £0°C THF, 60°C ‘MTBE 20-25°C 20~25°C MeOH t
7124 7125 z12£ Z12:7 212_8
Cbz Cbz O
HN WCN Boc
Chz”
Cbz-08u, Ko C03 H202 KaCOs NHZ n-Bull, (Boc),0 (s |_|OH Cbz s; O
TERO2T DMSO. 1t THF/NMP 5:1 THF/HZO 41
40°C
Z12:9 z12410 z12-11

(S1) Preparation of intermediate Z12-1

1020.7 g (7.088 mol) of 3,4-difluorophenol, 921.5 g (7.088 mol) of 1-hydroxymethyl-
cyclopropanecarboxylic acid ethyl ester and 2042.8 g (7.796 mol) of triphenylphosphine were
added into 10 L of THF. The reaction mixture was cooled to -10°C under a nitrogen atmosphere,
dropwise added with 1574.8 g (7.796 mol) of DIAD at a temperature below 0°C. After addition,
the reaction mixture was naturally heated to room temperature for reaction overnight. The
reaction mixture was concentrated to dry, added with 9 L of a solution with PE:EA=15:1 and
stirred for 30 min till a precipitation of a large amount of solid, followed by filtration with a
short silica gel column. The short silica gel column was drenched with 12 L of a solution with

PE:EA=15:1. The filtrate was concentrated to dry to obtain the intermediate Z12-1, which was
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considered as purify of 100%. MS m/z: 257(M+1)".
(S2) Preparation of intermediate Z12-2

7.088 mol of the intermediate Z12-1 was added into a solution having 6L of 95% ethanol
and 1.2 L of water. The reaction mixture was added with 738.2 g (17.72 mol) of LiOH and
reacted under stirring at room temperature overnight. Then the reaction mixture was subjected
to vacuum concentration to dry, and dissolved with 10 L of water. The reaction mixture was
extracted by a solution with PE:EA=1:1 to obtain a first organic phase and a water phase. The
water phase was adjusted to pH=3 by a concentrated hydrochloric acid solution, and extracted
with ethyl acetate 3 times to obtain a second organic phase. The first organic phase and the
second organic phase was combined, washed by water for 3 times, washed by saturated salt
solution for 3 times, dried with sodium sulfate, filtered and concentrated to dry to obtain a
mixture. The mixture was added into 3L of petroleum ether to stir for 30 min and filtered to
collect a solid. The solid was washed with petroleum ether and dried to obtain 1272.1 g (5.5747
mol) of intermediate Z12-2 (two-step yield: 78.4%). MS m/z: 227(M+1)",
(S3) Preparation of intermediate Z12-3

1271.1 g (5.578 mol) of intermediate Z12-2 were added in 5 L. of DCM. The reaction
mixture was cooled to -10°C under a nitrogen atmosphere, and dropwise added with 1062.6 g
(8.36 mol) of oxalyl chloride. The reaction mixture was controlled below 0°C, reacted for 3 h,
cooled to -10°C, and added in batches with 1483.8 g (11.156 mol) of aluminum trichloride.
Then the reaction mixture was naturally heated to room temperature for reaction overnight.
After the reaction was complete, the reaction mixture was slowly decanted to ice water to obtain
a first organic phase and a water phase. The water phase was extracted 3 times with DCM to
collect a second organic phase. The first organic phase and the second organic phase was
combined, washed 3 times with water, washed with a saturated sodium bicarbonate solution to
weakly alkaline, washed with a saturated salt solution for 2 times, dried with sodium sulfate,
filtered and concentrated to obtain 1100 g (5.234 mol) of intermediate Z12-3 (yield: 93.9%).
(S4) Preparation of intermediate Z12-4

207 mL of n-BuLi (2.5 M in hexane, 517.76 mmol) were dropwise added into an
anhydrous THF (800 mL) solution of (methoxymethyl)triphenylphosphonium chloride (196 g,

517.76 mmol) under ice bath and nitrogen atmosphere. The reaction mixture was reacted under
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stirring at 0°C for 1 h. After the reaction mixture turned dark brown, an anhydrous THF solution
of the intermediate Z12-3 (80 g, 380.63 mmol) was dropwise added into the reaction mixture.
After the reaction was complete, the reaction mixture was cooled to room temperature,
quenched with a 30 % NH4Cl aqueous solution and extracted with ethyl acetate to collect an
organic phase. The organic phase was dried with anhydrous sodium sulfate, filtered and spin-
dried to obtain a crude product. The crude product was purified by passing a column with
PE:EA=10:1 to obtain 72.1 g (302.84 mmol) of a clarified oil-like substance as intermediate
Z12-4 (yield: 79.56%). MS m/z: 239(M+1)".
(S5) Preparation of intermediate Z12-5

6M HCI (350 mL) were added into a THF (350 mL) solution of the intermediate Z12-4
(72.1 g, 302.84 mmol). The reaction mixture was heated to 60°C for reaction under stirring for
5 h. After the reaction was complete, the reaction mixture was extracted with ethyl acetate to
collect an organic phase. The organic phase was dried and concentrated to obtain 64.5 g (287.69
mol) of an oil-like substance as intermediate Z12-5 (yield: 95.0%). The intermediate Z12-5
required no purification for the next step.
(S6) Preparation of intermediate Z.12-6

70 g (312.22 mmol) of the intermediate Z12-5, 37.8 g (311.88 mmol) of (S)-(+)-tert-
butylsulfinamide, 700 mL of THF and 214.0 g (938.59 mmol) of Ti(OEt)s were mixed to
dissolve in a 2 L single-necked flask under a nitrogen atmosphere. The reaction mixture was
heated to 60°C for reaction under stirring for 5 h. Then the reaction mixture was cooled to room
temperature, added with water and ethyl acetate and filtered to remove an insoluble matter. The
filtrate was subjected to stratification to collect an organic phase. The organic phase was
concentrated to obtain a brown oil-like substance. The brown oil-like substance was purified
by passing a silica gel column (eluent: PE/EA 0-50%) to obtain 67.7 g (206.79 mmol) of a light
yellow solid as intermediate Z12-6 (yield: 66.23%). MS m/z: 328(M+1)".
(S7) Preparation of intermediate Z12-7

84.0 g (556.29 mmol) of CsF were added into a tert-butyl methyl ether (TBME) solution
(1.8 L) of the intermediate Z12-6 (91 g, 277.96 mmol). 67.5 g (556.93 mmol) of TMSCN were
dropwise added into the reaction mixture under a nitrogen atmosphere. The reaction mixture

heated to room temperature to react under stirring overnight. After the reaction was complete,
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the reaction mixture was filtered. A filter cake was extracted with ethyl acetate and water to
collect an organic phase. The organic phase was concentrated to dry, added with 500 mL of
TBME and purified under beating to obtain 39.97 g (112.78 mmol) of a white solid as
intermediate Z12-7 (yield: 40.57%). MS m/z: 355(M+1)".
(S8) Preparation of intermediate Z12-8

77 mL of HCI/EA (4 M, 308 mmol) were added into a MeOH (500 mL) solution of the
intermediate Z12-7 (36.5 g, 102.99 mmol). The reaction mixture was reacted under stirring at
room temperature for 2 h. After the reaction was complete, the reaction mixture was
concentrated to obtain a crude product. The crude product was washed under beating with 300
mL PE/EA=10/1, filtered and dried to obtain 29 g (101.22 mmol) of intermediate Z12-8 (yield:
92.28%). MS m/z: 251(M+1)",
(S9) Preparation of intermediate Z.12-9

28.94 £ (209.41 mmol) of KoCOs3 and 34.79 g (139.61 mmol) of CbzOSu were added into
a THF (200 mL)/H>O (100 mL) solution of the intermediate Z12-8 (20 g, 69.81 mmol). The
reaction mixture was reacted at 40°C under stirring overnight. After the reaction was complete,
the reaction mixture was extracted with ethyl acetate to collect an organic phase. The organic
phase was concentrated to obtain a crude product. The crude product was purified by
PE/EA=5/1 to obtain 25.52 g (66.31 mmol) of an oil-like substance as intermediate Z12-9 (yield:
95.00%). MS m/z: 385(M+1)",
(S10) Preparation of intermediate Z12-10

A DMSO (200 mL) solution of the intermediate Z12-9 (25 g, 64.96 mmol) were added
with 8.89 g (64.98 mmol) of K»COs, and then dropwise added with 30% H>0» (4.72 g, 129.92
mmol). The reaction mixture was reacted at room temperature under stirring overnight. After
the reaction was complete, the reaction mixture was diluted with water and extracted with ethyl
acetate to collect an organic phase. The organic phase was concentrated and purified by
PE/EA=5/1 to obtain 17.33 g (43.07 mmol) of a solid as intermediate Z12-10 (yield: 66.30%).
MS m/z: 403(M+1)".
(S11) Preparation of intermediate Z12-11

46.8 mL of n-BuLi (117.0 mmol, 2.5 M in hexane) were dropwise added into an anhydrous
THF (200 mL)/NMP (40 mL) solution of the intermediate Z12-10 (21.4 g, 53.18 mmol) at -



15 Apr 2024

2021304045

—_
o

15

20

59

78°C under a nitrogen atmosphere. The reaction mixture was reacted at -78°C under stirring for
I h, and then added with a anhydrous THF solution of (Boc)O (14.88 g, 69.14 mmol) for
reaction under stirring for 1 h. After the reaction was complete, the reaction mixture was
quenched with 30 % NH4Cl aqueous solution, extracted with ethyl acetate and subjected to
concentrated extraction to obtain intermediate Z12-11. MS m/z: 503(M+1)". A yield of the
intermediate Z12-11 was considered as 100 % for the next step.
(S12) Preparation of intermediate Z12

4.43 ¢ (106.33 mmol) of lithium hydroxide monohydrate (LiOH.H>O) were added int a
THF (400 mL)/H>O (100 mL) solution of the intermediate Z12-11 (26.72 g, 53.18 mmol). The
reaction mixture was heated to 40°C to react under stirring overnight. After the reaction was
complete, the reaction mixture was subjected to vacuum distillation to remove a solvent to
obtain a crude product. The crude product was dissolved with water. The solution was adjusted
to weakly acidic with hydrochloric acid, extracted with ethyl acetate, concentrated to dry and
purified by MPLC to obtain 19.09 g (47.33 mmol) of intermediate Z12-12 (yield: 89.0%). MS
m/z: 404(M+1)",

'H NMR (400 MHz, Methanol-ds) § 7.29 (g, J = 7.1, 6.6 Hz, 5H), 6.97 (dd, J=11.2, 9.0
Hz, 1H), 6.67 (dd, /= 12.0, 7.0 Hz, 1H), 5.07 (d, /= 12.6 Hz, 1H), 4.98 (d, /= 12.5 Hz, 1H),
4.66 (dd, J=11.4,2.0 Hz, 1H), 4.55 (d, J=7.8 Hz, 1H), 3.28 (d, /= 10.7 Hz, 1H), 2.37 (d, J =
7.7 Hz, 1H), 0.89 (dt, J=9.3, 5.6 Hz, 1H), 0.70 (dt, J=10.9, 5.6 Hz, 1H), 0.59 (dt, /= 9.8, 5.3
Hz, 1H), 0.42 (s, 1H).

Data of the optical rotation is as follows. A temperature was 25°C; a concentration was
0.002 g/100 mL; a solvent was methanol; a specific rotation was -142.8°; and a chiral purity

was 98%.
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Preparation of intermediate Z13 (method A)

A preparation of intermediate Z13 (method A) is illustrated as follows:

CeCls 7H,0

{CHO)N. TFA PriNH, i
_ NaOH /\)K _ S0, MgSO, TFA NaBH,
F OR F
L brine, 50 C ,overnight 50°C,2hr THF, 65°C, overnight F MeOH,0°C-rt,2hr

F
Z13-1 213-2 Z13-3

cooa J<
(S) g (st

1
‘ COOE OO
o Psy Br [ ©  CozOSU.TEA
DCM, 0°C, 30min F DMF10°C, 181 MGOH rt. 4hr DCM rt.3h

Z13-4 Z13-5 Z13-6 Z13 7
H COOEt
cbz” () COOEt bs” COOH
EizZn CICHI LtOH
F (0] DCM rt,overnight THF/MeOHIHzo
F rt, 2hr
Z13-8 Z1 3 9

(S1) Preparation of intermediate Z13-1

14.76 g (368.97 mmol) of sodium hydroxide (NaOH) were dissolved with 60 mL of a
saturated salt solution. The reaction mixture was added with 15 g (115.30 mmol) of 2,3-
difluorophenol at 0°C and slowly dropwise added with 22.93 g (149.89 mmol) of 3-
bromopropionic acid. After addition, the reaction mixture was heated to 50°C for reaction under
stirring overnight. After the reaction was complete, the reaction mixture was adjusted to pH=4
with 6N HCI and extracted with ethyl acetate to collected an organic phase. The organic phase
was washed with a saturated salt solution, dried with anhydrous sodium sulfate, filtered and
spin-dried to obtain a crude product. The crude product was purified by using a silica gel column
(PE:EA=5:1) to obtain 8 g (39.57 mmol) of intermediate Z13-1 (yield: 34.32%). MS m/z:
203(M+1)".

'H NMR (400 MHz, Chloroform-d) 3 6.90 (m, 1H), 6.71 (m, 2H), 4.25 (t, ] = 6.3 Hz, 2H),
2.83 (t,J =6.3 Hz, 2H).
(S2) Preparation of intermediate Z13-2

8 2 (39.57 mmol) of the intermediate Z13-1 were slowly added to a concentrated sulfuric
acid solution (13 mL) in batches under ice bath. The reaction mixture was slowly heated to
room temperature for reaction under stirring for 1.5 h, and then cooled to 0°C and decanted into
ice water for quenching. Then the reaction mixture was extracted with ethyl acetate (50 mLx2)

to collect an organic phase. The organic phase was washed with 80 mL of a saturated salt
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solution, dried with anhydrous sodium sulfate, filtered and concentrated to obtain a crude
product. The crude product was purified by using a silica gel column (PE:EA=8:1) to obtain 3
g (16.29 mmol) of intermediate Z13-2 (yield: 41.17%). MS m/z: 185(M+1)".

"H NMR (400 MHz, DMSO-d6) 6 7.63 (ddd, J = 8.6, 6.0, 2.2 Hz, 1H), 7.12 (ddd, J=10.1,
9.0, 6.7 Hz, 1H), 4.71 (t, ] = 6.4 Hz, 2H), 2.87 (t, ] = 6.4 Hz, 2H).
(S3) Preparation of intermediate Z13-3

6.51 g (195.50 mmol) of (CH20)n, 2.93 g (24.44 mmol) of MgSO4 and 10.52 g (48.88
mmol) of TFA.PrNH were successively added into a THF (120 mL) solution of the intermediate
Z13-2 (4.5 g,24.44 mmol). The reaction mixture was reacted at room temperature under stirring
for 5 min, added with 5.57 g (48.88 mmol) of TFA and heated to 65°C for reaction under stirring
overnight. After the reaction was complete, the reaction mixture was diluted with 50 mL of
water and extracted with ethyl acetate (2x80 mL) to collect an organic phase. The organic phase
was washed with a saturated salt solution, dried with anhydrous sodium sulfate, filtered and
concentrated to obtain a crude product. The crude product was purified by using a silica gel
column (PE:EA=20:1) to obtain 3.69 g (18.79 mmol) of intermediate Z13-3 (yield: 76.87%).
(S4) Preparation of intermediate Z.13-4

6.98 g (18.76 mmol) of cerium chloride heptahydrate (CeCl;.7H20) were added into a
MeOH (94 mL) solution of the intermediate Z13-3 (3.68 g, 18.76 mmol) at 0°C. The reaction
mixture was stirred at 0°C for 8 min, added in batches with 2.13 g (56.28 mmol) of NaBH4 and
then reacted under stirring at room temperature for 1.5 h. After the reaction was complete, the
reaction mixture was quenched with a saturated ammonium chloride aqueous solution and
extracted with ethyl acetate (80 mLXx2) to collect an organic phase. The organic phase was
washed with a salt solution, dried with anhydrous sodium sulfate, filtered and concentrated to
obtain a crude product. The crude product was purified with a silica gel column (PE:EA=5:1)

to obtain 2.86 g (14.45 mmol) of intermediate Z13-4 (yield: 77.01%). MS m/z: 199(M+1)".
'"H NMR (400 MHz, DMSO-de) § 7.24 — 7.15 (m, 1H), 7.02 — 6.87 (m, 1H), 5.97 (d, J =

6.2 Hz, 1H), 5.36 (dt, J=21.0, 1.6 Hz, 2H), 5.11 (d, /= 6.1 Hz, 1H), 4.84 — 4.71 (m, 2H).
(S5) Preparation of intermediate Z13-5
A DCM (30 mL) solution of PBr3 (5.11 g,18.89 mmol) was dropwise added into a DCM

(90 mL) solution of intermediate Z13-4 (4.68 g, 23.61 mmol) at -10°C. The reaction mixture
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was reacted at -10°C under stirring for 1 h. After the reaction was complete, the reaction mixture
was quenched with 80 mL of water and extracted with 50 mL of DCM to collect an organic
phase. The organic phase was washed with a saturated NaHCOs3 solution and a saturated salt
solution successively, dried with anhydrous sodium sulfate, filtered and concentrated to obtain
5.8 g (22.22 mmol) of crude intermediate Z13-5 (yield: 94.11%). The crude intermediate Z13-
5 required no purification for the next step. MS m/z: 262(M+1)".
(S6)-(S10) Preparation of intermediate Z13

The rest steps were performed according to steps (S6)-(S10) of the method A of preparing
intermediate Z1 to obtain the intermediate Z13, in which the intermediate Z1-5 in step (S5) was
replaced with intermediate Z13-5. MS m/z: 404(M+1)",

'H NMR (400 MHz, Methanol-ds) & 7.31 (q, J = 7.4, 6.6 Hz, 5H), 6.80 (ddd, J = 8.3, 5.8,
2.2 Hz, 1H), 6.61 — 6.49 (m, 1H), 5.11 — 4.95 (m, 2H), 4.73 (dd, J=11.2, 1.9 Hz, 1H), 4.56 (d,
J=7.6 Hz, 1H), 3.43 (d, /= 11.3 Hz, 1H), 2.43 (d, /= 7.7 Hz, 1H), 0.92 (dt, /= 9.4, 5.7 Hz,
1H), 0.74 (dt, J=10.8, 5.7 Hz, 1H), 0.62 (dt, /= 9.8, 5.2 Hz, 1H), 0.43 (p, J= 5.1 Hz, 1H).

Data of the optical rotation is as follows. A temperature was 25°C; a concentration was

0.002 g/mL; a solvent was methanol; specific rotation was -115.3°; and a chiral purity was 98%.

Preparation of intermediate Z13 (method B)

Similarly, the intermediate Z13 can be prepared according to the preparation of
intermediate Z8 (method B), in which 2,3-difluorophenol was taken as a raw material. MS m/z:
404(M+1)",

'H NMR (400 MHz, Methanol-ds) & 7.31 (q, J = 7.4, 6.6 Hz, 5H), 6.80 (ddd, J = 8.3, 5.8,
2.2 Hz, 1H), 6.61 — 6.49 (m, 1H), 5.11 — 4.95 (m, 2H), 4.73 (dd, J=11.2, 1.9 Hz, 1H), 4.56 (d,
J=7.6 Hz, 1H), 3.43 (d, /= 11.3 Hz, 1H), 2.43 (d, /= 7.7 Hz, 1H), 0.92 (dt, /= 9.4, 5.7 Hz,
1H), 0.74 (dt, J=10.8, 5.7 Hz, 1H), 0.62 (dt, /= 9.8, 5.2 Hz, 1H), 0.43 (p, J= 5.1 Hz, 1H).

Data of the optical rotation is as follows. A temperature was 25°C; a concentration was
0.002 g/mL; a solvent was methanol; a specific rotation was -115.3°; and a chiral purity was

98%.
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Preparation of intermediate Z14 (method B)

A preparation of intermediate Z14 (method B) is illustrated as follows:
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(S1) Preparation of intermediate Z14-1

2,5-difluorophenol (27.1 g, 208.31 mmol), ethyl 1-
(hydroxymethyl)cyclopropanecarboxylate (30.03 g, 208.31 mmol), PPh; (60.10 g, 229.15
mmol) and THF (1000 mL) were mixed at 0°C, and then dropwise added with 46.29 g (229.15
mmol) of DIAD. The reaction mixture was reacted at room temperature under stirring for 12 h.
After the reaction was complete, the reaction mixture was concentrated, diluted with water and
extracted with ethyl acetate to collected an organic phase. The organic phase was washed with
water and a saturated salt solution successively, dried with anhydrous sodium sulfate, filtered
and concentrated to obtain a crude product. The crude product was purified by using a silica gel
column (PE/EA=10/1) to obtain 35.8 g (139.71 mmol) of intermediate Z14-1 (yield: 67.07%).
MS m/z: 257(M+1)".
(S2) Preparation of intermediate Z14-2

24.96 g (624.01 mmol) LiOH were added into a EtOH (300 mL)/H>O (30 mL) solution of
the intermediate Z14-2 (53.3 g, 208.00 mmol). The reaction mixture was heated to 60°C for

reaction under stirring for 12 h. After the reaction was complete, the reaction mixture was
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concentrated, diluted with water, adjusted to pH=3-4 by dropwise adding HCl(conc.) and
extracted with DCM to collect an organic phase. The organic phase was concentrated to obtain
47.4 ¢ (207.72 mmol) of intermediate Z14-2 (yield: 99.86%). MS m/z: 227(M+1)". The
intermediate Z14-2 required no purification for the next step.
(S3) Preparation of intermediate Z14-3

52.76 g (415.44 mmol) of (COCl), were dropwise added into a DCM (600 mL)/DMF (5
mL) solution of the intermediate Z14-2 (47.4 g, 207.72 mmol) at 0°C under a nitrogen
atmosphere. The reaction mixture was reacted at 0°C under stirring for 1 h and added with 55.39
g (415.44 mmol) of AICIs, and then slowly heated to room temperature for reaction under
stirring for 1 h. After the reaction was complete, the reaction mixture was diluted by slowly
adding with water, and then extracted with ethyl acetate to collect an organic phase. The organic
phase was washed with a NaHCOs3 (aq.) solution, water and a salt solution successively, dried
with anhydrous sodium sulfate, filtered and concentrated to obtain 37.4 g (177.95 mmol) of a
crude intermediate Z14-3 (yield: 85.67%). The intermediate Z14-3 required no purification for
the next step.
(S4) Preparation of intermediate Z14-4

17 mL of n-BuLi (2.5 M in hexane, 40.68 mmol) were dropwise added into an anhydrous
THF (120 mL) solution of (methoxymethyl)triphenylphosphonium chloride (196 g, 517.76
mmol) under ice bath and nitrogen atmosphere. The reaction mixture was stirred at 0°C for 1 h
until it turned dark brown, followed by dropwise adding with an anhydrous THF solution of the
intermediate Z12-3 (80 g, 380.63 mmol). The reaction mixture was heated to 60°C for reaction
under stirring for 4 h. After the reaction was complete, the reaction mixture was cooled to room
temperature, quenched by a 30 % NH4Cl aqueous solution, extracted with ethyl acetate to
collect an organic phase. The organic phase was dried with anhydrous sodium sulfate, filtered
and spin-dried to obtain a crude product. The crude product was subjected to separation and
purification by using a silica gel column (PE:EA=10:1) to obtain 72.1 g (302.84 mmol) of a
clarified oil-like substance as intermediate Z14-4 (yield: 89.77%). MS m/z: 239(M+1)".
(S5) Preparation of intermediate Z14-5

A THF (30 mL) solution of intermediate Z14-4 (5.7 g, 23.93 mmol) was added with 6M

HCI (30 mL). The reaction mixture was heated to 60°C and reacted under stirring for 5 h. After
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the reaction was complete, the reaction mixture was extracted with ethyl acetate to collect an
organic phase. The organic phase was dried to obtain 4.93 g (21.99 mmol) of an oil-like
substance as intermediate Z14-5 (yield: 91.90%). The intermediate Z14-5 required no
purification for the next step.
(S6) Preparation of intermediate Z14-6

The intermediate Z14-5 (4.93 g, 21.99 mmol), (s)-4-methylbenzenesulfinamide (3.41 g,
21.99 mmol), THF (50 mL) and (EtO)4Ti (15.05 g, 65.97 mmol) were mixed in a 250 mL single-
necked flask for dissolving under a nitrogen atmosphere. The reaction mixture was heated to
60°C and reacted under stirring for 5 h. Then the reaction mixture was cooled to room
temperature, added with water and ethyl acetate and filtered to remove an insoluble matter. The
filtrate was subjected to stratification. An organic phase was collected and concentrated to
obtain a brown oil-like substance. The brown oil-like substance was subjected to separation and
purification by silica gel column (eluent: PE/EA 0-50%) to obtain 2.5 g (6.92 mmol) of a light
yellow solid as intermediate Z14-6 (yield: 31.5%). MS m/z: 362(M+1)".
(S7) Preparation of intermediate Z14-7

2.32 g (15.27 mmol) of CsF were added into a n-hexane (70 mL)/DCM (7 mL) solution of
the intermediate Z14-6 (2.5 g, 6.92 mmol). The reaction mixture was cooled to 0°C under a
nitrogen atmosphere, and then injected with 1.52 g (15.27 mmol) of TMSCN by using a syringe.
Then the reaction mixture was heated to room temperature for reaction under stirring overnight.
After the reaction was complete, the reaction mixture was diluted with water and extracted with
ethyl acetate to obtain an organic phase. The organic phase was subjected to separation and
purification with a silica gel column to obtain 1.37 g (3.53 mmol) of a white solid as
intermediate Z14-7 (yield: 51%). MS m/z: 389(M+1)".
(S8) Preparation of intermediate Z14-8

HCI/EA (4 M) was added into a MeOH (10 mL) solution of the intermediate Z14-7 (1.37
g, 3.53 mmol). The reaction mixture was reacted at room temperature under stirring for 2 h.
After the reaction was complete, the reaction mixture was concentrated, washed under beating
with petroleum ether several times, filtered and dried to obtain 967 mg (3.53 mmol) of
intermediate Z14-8 (purity: 90%). The intermediate Z14-8 required no purification for the next
step. MS m/z: 251(M+1)",
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(S9) Preparation of intermediate Z14-9

K>COs3 (1.60 g, 11.59 mmol) and (Boc)>O (1.25 g, 5.80 mmol) were added into a THF (10
mL)/H>0O (10 mL) solution of the intermediate Z14-8 (967 mg, 3.53 mmol) at room temperature.
The reaction mixture was reacted at 25°C under stirring for 2 h. After the reaction was complete,
the reaction mixture was extracted with ethyl acetate to collect an organic phase. The organic
phase was concentrated to obtain a crude product. The crude product was purified through
MPLC to obtain 1.3 g (3.71 mmol) of an oil-like substance as intermediate Z14-9 (yield:
96.02%). MS m/z: 351(M+1)",
(S10) Preparation of intermediate Z14-10

K>COs3 (512.79 mg, 3.71 mmol) and H>0> (252.39 mg, 7.42 mmol) were successively
added into a DMSO (20 mL) solution of the intermediate Z14-9 (1.3 g, 3.71 mmol). The
reaction mixture was reacted at 25°C under stirring overnight. After the reaction was complete,
the reaction mixture was extracted with ethyl acetate to collect an organic phase. The organic
phase was concentrated to obtain 1.37 g (3.72 mmol) of a solid as intermediate Z14-10 (yield:
100%). MS m/z: 369(M+1)".
(S11) Preparation of intermediate Z14-11

500.31 mg of n-BuLi (7.81 mmol, 2.5 M in hexane) were dropwise added into a THF (40
mL)/NMP (8 mL) solution of the intermediate Z14-10 (1.37 g, 3.72 mmol) at -78°C under a
nitrogen atmosphere. The reaction mixture was reacted at -78°C under stirring for 1 h, then
added with a THF solution of (Boc)>O (880.37 mg, 4.09 mmol) for reaction under stirring for
1 h. After the reaction was complete, the reaction mixture was quenched with 30% NH4ClI
aqueous solution, extracted with ethyl acetate, and subjected to concentrated extraction to
obtain 1.74 g (3.71 mmol) intermediate Z14-11 (yield: 100%). The intermediate Z14-11
required no purification for the next step. MS m/z: 469(M+1)",
(S12) Preparation of intermediate Z14-12

266.86 mg (11.14 mmol) of LiOH were added into a MeOH (10 mL)/H>O (2 mL) solution
of the intermediate Z14-11 (1.74 g, 3.71 mmol). The reaction mixture was heated to 60°C for
reaction under stirring overnight. After the reaction was complete, the reaction mixture was
subjected to vacuum distillation to remove a solvent to obtain a crude product. The crude

product was dissolved with water to obtain a solution. The solution was extracted with ethyl
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acetate to collect an organic phase. The organic phase was concentrated to obtain a solid. The
solid was purified through MPLC to obtain 570 mg (1.54 mmol) of intermediate Z14-12 (yield:
41.55%). MS m/z: 370(M+1)".
(S13) Preparation of intermediate Z14

I mL (4.0 M) of HCI/EA were added into an ethyl acetate (3 mL) solution of the
intermediate Z14-12 (570 mg, 1.54 mmol). The reaction mixture was reacted under stirring at
room temperature for 1 h. After the reaction was complete, the reaction mixture was spin-dried
to remove a solvent to obtain a crude product. The crude product was dissolved with a THF/H>O
(5 mL/2 mL) solution. The mixed solution was successively added with K>COs3 (878 mg, 6.35
mmol) and CbzOSU (528 mg, 2.12 mmol) to react at room temperature under stirring for 3 h.
After the reaction was complete, the mixed solution was diluted with water and extracted with
ethyl acetate to collected an organic phase. The organic phase was washed with water, washed
with a saturated salt solution and dried with anhydrous sodium sulfate to obtain a crude product.
The crude product is separated through a supercritical fluid chromatography (SFC) column to
obtain a target isomer (intermediate Z14). MS m/z: 404(M+1)".

'H NMR (400 MHz, Methanol-ds) § 7.29 (dddd, J = 17.5, 11.1, 6.0, 4.3 Hz, 5H), 6.48 —
6.27 (m, 2H), 5.07 (d, /= 12.6 Hz, 1H), 4.95 (d, /= 12.4 Hz, 1H), 4.73 (dd, J=11.5, 2.0 Hz,
1H), 4.63 (d, J= 6.4 Hz, 1H), 3.35 (s, 1H), 2.73 (d, /= 6.3 Hz, 1H), 1.03 — 0.89 (m, 2H), 0.79
—0.68 (m, 1H), 0.69 — 0.53 (m, 1H), 0.53 — 0.38 (m, 3H).

Data of the optical rotation is as follows. A temperature was 25°C; a concentration was
0.002 g/mL; a solvent was methanol; a specific rotation was -109.3°; and a chiral purity was

98%.
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Preparation of intermediates Z15-7Z.19

The preparation of intermediates Z15-Z219 was performed according to the method A of

preparing intermediate Z13, in which 2,3-difluorophenol in step (S1) was replaced with a

starting phenol from the following table.

Intermediat | Starting Structure of | Optical
. 'HNMR or MS m/z
¢ number phenol intermediate rotation
F
(ESI)m/z=404(M+1)
715 /
OH +
F
'"H NMR (400 MHz,
Methanol-ds) o 7.43
—7.11 (m, 6H), 6.95
(td, /= 9.8, 5.1 Hz,
1H), 6.50 (dtd, J =
12.7, 9.4, 4.1 Hz,
Temperature
1H),5.05(d,J=12.7
of 25 °C, a
| Hz, 1H),4.96 (d, J=
concentratio
H 12.3 Hz, 2H), 4.75
(S) (d, J=11.5Hz, 1H),
g/mL,
716 4.68 (d, J = 6.2 Hz,
OH o solvent  of
1H),3.42(d,J=11.5
F F methanol
Z16 . Hz, 1H), 2.80 (d, J =
and specific
6.2 Hz, 1H), 1.06 —
rotation of -
0.89 (m, 1H), 0.84—
90.8°.
0.70 (m, 1H), 0.69 —
0.56 (m, 1H), 0.56 —
0.41 (m,  4H).
(ESDm/z=
404(M+1)" and a
chiral purity of 98%.
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Preparation of intermediate Z20

A preparation of intermediate Z20 is illustrated as follows:

O O ’p O ’p
/" NaNO,AcOH NN H0, o N
// - N — N\ OH
0°C ~ RT, overnight | AcOH
0 0
Z20-1 Z20

(S1) Preparation of intermediate Z20-1
A water (30 mL) solution of sodium nitrite (NaNO») (12.65 g,183.4 mol) was dropwise

added into an acetic acid (HOAc) (10 mL) solution of 4-methyl-2-pentanol (5 g, 50.59 mmol)
under ice bath. The reaction mixture was slowly heated to room temperature for reaction under
stirring overnight. After the reaction was complete, the reaction mixture was diluted with water
and extracted with DCM to collect an organic phase. The organic phase was dried with
anhydrous sodium sulfate and filtered. The filtrate was spin-dried to obtain a crude product.
The crude product was separated and purified through a silica gel column to obtian 2.23 g (14.26
mmol) of intermediate Z20-1 (yield: 28%). MS m/z: 157(M+1)".

(S2) Preparation of intermediate Z20
4.36 g (38.43 mmol) of 30% H>O> were added into a HOAc (10 mL) solution of the
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intermediate Z20-1 (3.00 g, 19.21 mmol) under ice salt bath. The reaction mixture was reacted
at room temperature under stirring overnight. After the reaction was complete, the reaction
mixture was concentrated to obtain a crude product. The crude product was separated and
purified through MPLC (TFA/MeCN/H>0) to obtian 1.5 g (8.71 mmol) of intermediate Z20
(yield: 45.35%). MS m/z: 173(M+1)".

Preparation of intermediate Z21

A preparation of intermediate Z21 is illustrated as follows:

Q0 ¢
O\ 2 o\ 3
o 3 acom NaNO SN R0 N
5—)j — (&) 2 N 2 NG ! OH
Br n-Buli H,O,1t,2h ACOH/H,0, (I) AcOH S
THF,0~60°C, 4h 1,.24h
Z211 2212 z21

(S1) Preparation of intermediate Z21-1

200 mL of n-BuLi (2.5 M in THF, 500 mmol) were slowly added into a THF (1000 mL)
solution of cyclopropanecarboxaldehyde (27.2 g, 388.07 mmol) at 0°C. The reaction mixture
was reacted at 0°C under stirring for 1 h, added with 199.91 g of (465.69 mmol) (1,3-dioxolan-
2-yl)methyltriphenylbromide and heated to 60°C. Then the reaction mixture was reacted at
60°C under stirring for 4 h. After the reaction was complete, the reaction mixture was diluted
with a NaHCOs(aq) solution and extracted with ethyl acetate to collect an organic phase. The
organic phase was wash with water and a saturated salt solution, dried with anhydrous sodium
sulfate and concentrated to obtain a crude product. The crude product was subjected to
separation and purification by using a silica gel column (PE/EA = 5/1) to obtain 15.2 g (98.57
mmol) of intermediate Z21-1 (yield: 25.40%).
(S2) Preparation of intermediate Z21-2

15.2 g (98.57 mmol) of the intermediate Z21-1 were dissolved into an AcOH (100
mL)H20 (20 mL) solution. The reaction mixture was reacted at room temperature under
stirring for 1 h, added with 13.60 g (197.14 mmol) of NaNO; and then reacted at room
temperature under stirring for 72 h. After the reaction was complete, the reaction mixture was
concentrated to obtain 13.5 g (97.74 mmol) of a crude intermediate Z21-2 (yield: 99.16%). The
intermediate Z21-2 required no purification for the next step. MS m/z: 155.2(M+1)",
(S3) Preparation of intermediate Z21

11.38 g (334.48 mmol) of H>O> were added into an AcOH (100 mL) solution of the
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intermediate Z21-2 (15.4 g, 111.49 mmol). The reaction mixture was reacted at room
temperature under stirring for 12 h. After the reaction was complete, the reaction mixture was
concentrated to obtain a crude product. The crude product was subjected to separation and
purification by a silica gel column (DCM/MeOH = 5/1, v/v) to obtain 10 g (64.88 mmol) of
intermediate Z21 (yield: 58.19%). MS m/z: 171.2(M+1)",

Preparation of intermediate Z22

The preparation of intermediate Z22 was performed according to step (S2), illustrated as

follows:

Br
N
~ N—SEM /@[
~ HN F

O~p -
S Pd(PPhs),, K,CO4
dioxane/H,0  HeN

210-1 222

where 6-bromo-3-aminopyridine was replaced with 4-bromo-3-fluoroaniline. MS m/z:

336(M+1)".

Preparation of intermediate Z23

A preparation of intermediate Z23 is illustrated as follows:

N—
— N
EtO\\(\/ 07\ o-N
1 \
/O 0 NaOH —
> R o
v :
1)NH,OHHCINaHCO; O EtOH 0
2)pyridine,NCS, TEA ) HO
2231 223

(S1) Preparation of intermediate Z23-1

NaHCOs3 (75.49 g, 898.68 mmol) and hydroxylamine hydrochloride (31.23 g, 449.34
mmol) were added into a DCM (500 mL) solution of isobutyraldehyde (10.8 g, 149.78 mmol)
at room temperature. The reaction mixture was reacted at room temperature under stirring for
12 h and added with water to collect an organic phase. The organic phase was dried with
anhydrous sodium sulfate and filtered. The filtrate was successively added with pyridine (2 mL)

and NCS (20.00 g, 149.78 mmol). Then the filtrate was heated to 40°C to stir for 1 h and cooled



15 Apr 2024

2021304045

—_
o

15

20

72

to room temperature, then added with ethyl N,N-dimethylaminoacrylate (32.17 g, 224.67 mmol)
and TEA (45.47 g, 449.34 mmol, 62.67 mL) for reaction at room temperature under stirring for
1 h. After the reaction was complete, the reaction mixture was concentrated to obtain a crude
product. The crude product was separated and purified by using a silica gel column (PE/EA=5/1,
v/v) to obtain 27 g (147.38 mmol) of intermediate Z23-1 (yield: 98.40%, purity: 80%). MS m/z:
184.3(M+1)".
(S2) Preparation of intermediate Z23

5.90 g (147.38 mmol) of NaOH were added into an EtOH (200 mL) solution of the
intermediate Z23-1 (13.5 g, 73.69 mmol). The reaction mixture was reacted at room
temperature under stirring for 2 h. After the reaction was complete, the reaction mixture was
concentrated, diluted with water and washed with EtOAc to collect a water phase. The water
phase was adjusted to pH=3-4 by using HCI1 (6 M), extracted with EtOAc to collect an organic
phase. The organic phase was concentrated to obtain 4.8 g (30.94 mmol) of intermediate Z12-

1 (yield: 41.98%). MS m/z: 156.2(M+1)".

Preparation of intermediate Z24

The preparation of intermediate Z24 was performed according to steps (S1)-(S2) of the
preparation of intermediate Z23, in which in step (S1), isobutyraldehyde was replaced with

cyclopropanecarboxaldehyde.

Preparation of intermediate Z25

A preparation of intermediate Z25 is illustrated as follows:

step 1:Dess-Martin,DCM,rt, 1h

step 2:HONH,CI,NaHCO4 0 X
DCM,t,4 h N
/O\/\OH VA o™ NaOH HO | /
step 3NCS, DCM40°C, 1h W=, EtOH/H,0 3 O/
step 4: o] N RT, 2h

\r\|1 A SN 22541 z25
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(S1) Preparation of intermediate Z25-1

58.25 g (137.33 mmol) of Dess-Martin periodinane were added into a DCM (182.12 mL)
solution of ethylene glycol methyl ether (9.5 g, 124.85 mmol). The reaction mixture was reacted
at room temperature under stirring for 1 h, and successively added with NaHCOs; (73.41 g,
873.92 mmol) and hydroxylamine hydrochloride (26.03 g, 374.54 mmol), followed by reaction
at room temperature under stirring for 4 h and filtration by diatomite. The filtrate was
successively added with pyridine (1 mL) and NCS (16.67 g, 124.85 mmol), and heated to 40°C
to stir for 2 h. The mixture was then cooled to room temperature, added with ethyl 3-(N,N-
dimethylamino)acrylate (21.45 g, 149.81 mmol) and TEA (37.90 g, 374.54 mmol, 52.24 mL),
and then reacted under stirring overnight. After the reaction was complete, the mixture was
concentrated and purified through MPLC (MTBE/PE=0-30%) to obtain 1.5 g (8.10 mmol) of
an oil-like substance as intermediate Z25-1 (yield: 6.49%). MS m/z: 186(M+1)".
(S2) Preparation of intermediate Z25

648.03 mg (16.20 mmol) of NaOH were added into an EtOH (15 mL)/H>O (5 mL) solution
of the intermediate Z25-1 (1.5 g, 8.10 mmol). The reaction mixture was reacted at room
temperature under stirring for 2 h. After the reaction was complete, the reaction mixture was
concentrated, diluted with water and EA and adjusted to pH=3-4 with 2 M HCI to collect an
organic phase. The organic phase was concentrated to obtain a crude product. The crude product
was purified through MPLC to obtain 300 mg (1.91 mmol) of an oil-like substance as
intermediate Z25 (yield: 23.57%).

Preparation of intermediate Z26

The preparation of intermediate Z26 was performed according to steps (S1)-(S2) of the
preparation of intermediate Z25, in which in step (S1), ethylene glycol methyl ether was

replaced with propylene glycol methyl ether, illustrated as follows:
step 1:Dess-Martin DCM,rt, 1h

step 2:HONH,CI,NaHCO; ON o
OH DCM,rt.4 h N\ NaOH | N
s~ ] “eommo oy X
0 step 3:NCS, DCM,40°C, 1 h 0 EtOH/H,0 O—

¢}
/ step 4 RT,2h 0

o)
\T/\)J\o/\ Z26-1 Z26
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Preparation of intermediate Z27

The preparation of intermediate Z27 is illustrated as follows:

H SEM SEM SEM
LN SEMCI \N‘N LiAIH, | N NBS,DCM | N
- / -
/ //
J o/_ THF, -20 °C 50°C,2h g
o] & tort, 1.5hr OH OH
z27-1 z27-2 727-3
0
O\|I3 \(
SEM 0 SEM
N N,
N n-BulLi | N

CHal, NaH |

—_— O~
DMF, 2h,  Br THF, 3 h, N, B
0°C fon, O\ 0

Z27-4 z27

0O

(S1) Preparation of intermediate Z27-1

7.01 g (291.89 mmol) of NaH were added into a DMF (500 mL) solution of ethyl 3-
methylpyrazole-5-carboxylate (30 g, 194.60 mmol) at -10°C under a nitrogen atmosphere. The
reaction mixture was reacted at room temperature under stirring for 1 h, dropwise added with
SEMCI (34.06 g, 204.33 mmol), and then slowly heated to room temperature for reaction under
stirring for 2 h. After the reaction was complete, the reaction mixture was decanted into ice
water, stirred at -10°C under stirring and extracted with ethyl acetate to collect an organic phase.
The organic phase was washed with a saturated salt solution, dried with anhydrous sodium
sulfate and filtered. The filtrate was concentrated and purified with a silica gel column to obtain
50 g (175.79 mmol) of intermediate Z27-1 (yield: 90.34%) (a TLC plate showing two dots,
LCMS showing two peaks, (trimethyl silicon)ethoxymethyl (SEM) protects a mixture of
structural isomers). MS m/z: 285(M+1)",
(S2) Preparation of intermediate Z27-2

8.67 g (228.53 mmol) of lithium aluminum hydride (LiAlH4) were added into a THF (900
mL) solution of the intermediate Z27-1 (50 g, 175.79 mmol) at -30°C under a nitrogen
atmosphere. The reaction mixture was slowly heated to -20°C for reaction under stirring under
a nitrogen atmosphere. After the reaction was complete, the reaction mixture was dropwise

added with H>O (10 mL) at -20°C for quench and continued to stir for 10 min. Then the reaction
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mixture was successively added with a 15 % NaOH(10 mL) aqueous solution and H>O (30 mL),
stirred at -20°C for 15 min and filtered. The filtrate was extracted with ethyl acetate to collect
an organic phase. The organic phase was washed with a saturated salt solution, dried with
anhydrous sodium sulfate and filtered, followed by vacuum concentration to obtain 41.88 g
(172.78 mmol) of intermediate Z27-2 (yield: 98.29%). The intermediate Z27-2 required no
purification for the next step. MS m/z: 243(M+1)".
(S3) Preparation of intermediate Z27-3

61.68 g (346.55 mmol) of NBS were added into a DCM (800 mL) solution of the
intermediate Z27-2 (41.88 g, 172.78 mmol) at room temperature. The reaction mixture was
reacted at 50°C under stirring for 2 h. After the reaction was complete, the reaction mixture was
concentrated to obtain a crude product. The crude product was subjected to separation and
purification by a silica gel column (PE:EA=9:1, v/v) to obtain 44 g (136.95 mmol) of
intermediate Z27-3 (yield: 79.04%). MS m/z: 322(M+1)".

(S4) Preparation of intermediate Z27-4

25 g (77.81 mmol) of the intermediate Z27-3 were dissolved in DMF (500 mL). The
reaction mixture was stirred at -10°C under stirring for 10 min, and then slowly added with
NaH (2.80 g, 116.72 mmol) in batches. The reaction mixture was then stirred at -10°C under
stirring for 2 h, slowly added with CHsI (12.15 g, 85.59 mmol), followed by reaction at room
temperature under stirring overnight. The reaction mixture was decanted into a saturated
ammonium chloride aqueous solution and extracted with ethyl acetate to collect an organic
phase. The organic phase was washed with a saturated salt solution, dried with anhydrous
sodium sulfate, filtered and concentrated to obtain a crude product. The crude product was
purified by using a silica gel column (PE:EA=25:1, v/v) to obtain 18.8 g (56.07 mmol) of
intermediate Z27-4 (yield: 72.05%). MS m/z: 336(M+1)".

(S5) Preparation of intermediate Z27

18.8 g (56.07 mmol) of the intermediate Z27-4 were dissolved in THF (430 mL) at -78°C
under a nitrogen atmosphere. The reaction mixture was dropwise added with n-BuLi (84.10
mmol, 34 mL), and then added with isopropoxyboronic acid pinacol ester (15.65 g, 84.10 mmol)
for reaction at room temperature under stirring for 2 h. After the reaction was complete, the
reaction mixture was decanted into a saturated ammonium chloride aqueous solution for quench

and extracted with ethyl acetate to collect an organic phase. The organic phase was washed with
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a saturated salt solution, dried with anhydrous sodium sulfate, filtered and concentrated to
obtain a crude product. The crude product was purified with a silica gel column (PE:EA=20:1)
to obtain 17 g (44.46 mmol) of intermediate Z27 (yield: 79.30%). MS m/z: 383(M+1)".

Preparation of intermediate Z28

A preparation of the intermediate Z9 is illustrated as follows:

Br

,SEM /SEM
N N,
\ | /N

N HoN

0~ .
(I) o Pd(dppf)Cl, 0o
\ K,COs, dioxane/H,0 HzN \

zZ27 Z28

p-bromoaniline and K»>CO3 (216.54 mg, 1.57 mmol) were added into a dioxane (10
mL)H>0 (1 mL) of the intermediate Z27 (200 mg, 523.04 umol) at room temperature. The
reaction mixture was subjected to nitrogen replacement several times and addition of 1,1°-bis
(diphenylphosphino)ferrocene]dichloropalladium (II) (Pd(dppf)ClL2) (76.47 mg, 104.61 pmol).
Then the reaction mixture was slowly heated to 80°C under a nitrogen atmosphere and reacted
under stirring overnight. After the reaction was complete, the reaction mixture was quenched
with water, and extracted with ethyl acetate to collect an organic phase. The organic phase was
washed with a saturated salt solution, dried with anhydrous sodium sulfate, filtered, and
concentrated to obtain a crude product. The crude product was purified through MPLC to obtain

43 mg (0.12 mmol) of intermediate Z28 (yield: 24%). MS m/z: 348(M+1)".
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General route A for preparation of target compounds

The general route A is illustrated as follows:

HoN BB-amine

coupling reagent

BB-amino acid

Ra OH

O  BB-acid
_—
coupling reagent

A homemade chiral amino acid intermediate BB-amino acid performed condensation with
homemade or commercially available amines of a general formula BB-amino, so as to obtain
intermediate Int 1 in the presence of alkali and suitable solvent. A coupling agent included
HATU, HBTU, CDI, T3P, PyBOP, DCC and EDC. The alkali included DIPEA, TEA and
pyridine. The solvent included DMF, DCM and CH3CN.

Protective groups PG on the Int 1, such as Boc, Cbz and Fome, can be selectively removed
by methods known to those skilled in the art, thereby preparing intermediate Int 2.

The Int 2 performed condensation with acid with general formula BB-acid in the presence
of a coupling agent, and then reacted with alkali in the presence of suitable solvent to obtain
intermediate Int 3. The coupling agent included HATU, HBTU, CDI, T3P, PyBOP, DCC and
EDC. The alkali included DIPEA, TEA and pyridine. The solvent included DMF, DCM and
CH3CN.

Protective groups PG’ on the Int 3, such as SEM, can be removed by methods known to
those skilled in the art, such as the removal of SEM by trifluoroacetic acid, to prepare a target

molecule of general formula TM1.
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General route B for preparation of target compounds

The general route B is illustrated as follows:

/
& 2 oH
e} BB oxide-acid

coupling reagent

A preparation of the Int 2 was performed according to the general route A. The Int 2
performed condensation with furazan acid with general formula BB oxide-acid in the presence
of a coupling agent, and then reacted with alkali in the presence of suitable solvent to obtain
intermediate Int 3°. The coupling agent included HATU, HBTU, CDI, T3P, PyBOP, DCC and
EDC. The alkali included DIPEA, TEA and pyridine. The solvent included DMF, DCM and
CH3CN.

The Int 3” was dissolved in triethyl phosphite, heated to 110°C, and subjected to reduction
reaction under stirring overnight to obtain intermediate Int 4.

Protective group PG' on intermediate Int 4, such as SEM, can be removed by methods
known to those skilled in the art, such as the removal of SEM by trifluoroacetic acid, to prepare

a target molecule of general formula TM2.
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Example 1 Preparation of compound 1 (general rout A)

A preparation of compound 1 is illustrated as follows:

/@I(N~SEM /@I;
N*SEM ~ N~SE
0 M
HaNa

Z,N.h on HaN PdCl2 TEA
— = N
EDCI, HOAt Et;;SlH DCM H
DIPEA, DCM
12
N0 oY =N /N ‘N/
e A N N SEM
OH o
HCI /dioxane
o HN, N
HBTU, DIPEA H 30°C, 15h
DCM,RT
13

(S1) Preparation of compound 1-1
360 mg (1.02 mmol) of intermediate Z1, 390 mg (1.23 mmol) of 4-(3,5-dimethyl-1-{(2-

(trimethylsilyl)ethoxy)methyl}-1H-pyrazolyl)aniline and 15 mL of DCM were added into a 100
mL single-necked flask to obtain a light brown clarified solution. The solution was successively
added with DIPEA (0.51 mL, 2.907 mmol), HOAt (158 mg, 1.162 mmol) and EDCI (223 mg,
1.162 mmol) for acylation at room temperature under stirring for 3 h. After the acylation was
confirmed by LCMS to be complete, the solution was washed with water (20 mL), dried, and
spin-dried. The residual was purified by column chromatography (with 100-200 mesh silica gel,
PE:EA=2:1) to obtain 450 mg (0.69 mmol) of a yellow solid as compound 1-1 (yield: 67.5%).
MS m/z: 651 (M+1)".

(S2) Preparation of compound 1-2
450 mg (0.69 mmol) of the compound 1-1 and DCM (10 mL) were added into a 100 mL

single-necked flask for dissolving. The reaction mixture was successively added with PdCl» (27
mg, 0.152 mmol) and TEA (0.073 mL, 0.531 mmol) under ice bath, dropwise added with
triethylsilane Et3SiH (0.6 mL, 3.79 mmol) under stirring, and slowly heated to room
temperature for reaction overnight. After the reaction was confirmed by LCMS to be complete,
the reaction mixture was filtered to remove an insoluble matter, and spin-dried to obtain 358
mg of brown oil as compound 1-2 (yield: 100%). The compound 1-2 required no purification

for the next step. MS m/z: 517(M+1)".
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(S3) Preparation of compound 1-3
430 mg (0.83 mmol) of the compound 1-2 and DCM (10 mL) were added into a 100 mL

single-necked flask to stir to obtain a light brown clarified solution. The solution was
successively added with 1-methyl-5-pyrazolecarboxylic acid (126 mg, 1.0 mmol), DIPEA (0.4
mL, 2.0 mmol) and HBTU (373 mg, 0.985 mmol) under stirring for reaction at room
temperature under a nitrogen atmosphere overnight. After the reaction was confirmed by LCMS
to be complete, the solution was washed with water (20 mL) and separated to collect a DCM
layer. The DCM layer was dried and spin-dried. The residual was purified by column
chromatography to obtain 471 mg (0.73 mmol) of a light yellow oil as compound 1-3 (yield:
88%). MS m/z: 625(M+1)",

(S4) Preparation of compound 1

4.0 M of HCl/dioxane (1.5 mL, 6 mmol) were added into a methanol (5 mL) solution of
the compound 1-3 (364 mg, 0.74 mmol). The reaction mixture was heated to 30°C and reacted
under stirring for 15 h. After the reaction was complete, the reaction mixture was neutralized
with a saturated NaHCOs aqueous solution, and extracted with DCM to collect an organic phase.
The organic phase was subjected to vacuum concentration. The residual was purified by a
MPLC reversed-phase column to obtain 250 mg (0.5 mmol) of compound 1 (yield: 69%). MS
m/z: 495(M+1)",

'H NMR (400 MHz, DMSO-de) § 10.46 (s, 1H), 8.67 (d, J= 8.9 Hz, 1H), 7.83 — 7.68 (m,
2H), 7.47 (d, J = 2.1 Hz, 1H), 7.35 (d, /= 7.4 Hz, 1H), 7.33 — 7.20 (m, 6H), 7.16 (td, /=74,
1.2 Hz, 1H), 7.06 (t, /= 7.4 Hz, 1H), 7.02 (d, J = 2.1 Hz, 1H), 4.65 (t, J=9.3 Hz, 1H), 3.93 (s,
3H),3.57(d,J=15.7 Hz, 1H), 3.13 (d, J=9.7 Hz, 1H), 2.30 (d, /= 15.9 Hz, 1H), 2.23 (s, 6H),
0.85-0.75 (m, 1H), 0.65 — 0.55 (m, 2H), 0.45 — 0.34 (m, 2H).

Example 2 Preparation of compound 2

A structure of compound 2 is shown as follows:

N~N =N,

N

The preparation of compound 2 was performed according to the preparation of compound

1 (general route A) in Example 1, in which the intermediate Z2 was taken as a raw material.
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MS m/z: 513(M+1)".

Example 3 Preparation of compound 3

A structure of compound 3 is shown as follows:

The preparation of compound 3 was performed according to the preparation of compound
1 (general route A) in Example 1, in which the intermediate Z3 was taken as a raw material.

MS m/z: 511(M+1)".

Example 4 Preparation of compound 4

A structure of compound 4 is shown as follows:

N-N" N

4 NH
O N

& 0
HN
y, N
F

0

The preparation of compound 4 was performed according to the preparation of compound
1 (general route A) in Example 1, in which the intermediate Z4 was taken as a raw material.

MS m/z: 529(M+1)".

Example 5 Preparation of compound 5

A preparation of compound 5 is illustrated as follows:

O
N~nT ’ ’ 7o
/ N N CItB o tBu }\“N O",’\O /N~N ’N‘NJO\FI)‘O e
(Bu'O A% Bu WO o =, o Na+
HNa,
052003 DMF DCM 5°C.2h N
RT,5h F

(S1) Preparation of compound 5-1
Caesium carbonate (Cs2CO3) (71 mg, 0.21mmol) and di-tert-butyl chloromethyl phosphate
(54 mg, 0.21 mmol) were added into a DMSO (2 mL) solution of the compound 2 (72 mg, 0.14
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mmol). The reaction mixture was stirred at room temperature for 5 h, and then purified by a
reversed phase column to obtain 37 mg (0.14 mmol) of compound 5-1. Alkali method MS m/z:
735(M+1)",
(S2) Preparation of compound 5-2

0.5 mL of TFA were added into dry DCM (5 mL) of the compound 5-1 (120 mg, 0.16
mmol) at -5°C. The reaction mixture was stirred at -5°C under a nitrogen atmosphere for 2 h,
and spun to remove a solvent under vacuum. The residue was adjusted to pH greater than 8 with
IN of NaOH aqueous solution. The mixed solution was stirred for 10 min, added with MeCN
(5 mL) until there as white solid precipitation, and filtered. The filter cake was dried under

vacuum to obtain 65 mg of compound 5 (yield: 59%). Alkali method MS m/z: 623(M+1)".

Example 6 Preparation of compound 6

A preparation of compound 6 is illustrated as follows:

4 s / NH ~,/

) N\ @ 0y =M HO{ Boc - ~NH
N o N~| N \
= o] xx | = o] x N =N, O

W o ) W o WO Y Boc

HN, o

LY N —_— HNQ. N —_—
N

EtOH, 55 °C
F- overnight F:

(S1) Preparation of compound 6-1
An EtOH (7 mL) solution of the compound 2 (220 mg, 0.43 mmol) was added with a

saturated acetaldehyde aqueous solution (99 pL, 1.29 mmol) under a nitrogen atmosphere. The
mixture was heated to 55°C to stir under a nitrogen atmosphere overnight. The mixture was
cooled to room temperature, and subjected to vacuum distillation and spin to remove a solvent.

The residual was dried in a vacuum drying oven at 30°C overnight to obtain 215 mg (0.43 mmol)

of compound 6-1 (yield: 92%). MS m/z: 543(M+1)".

(S2) Preparation of compound 6-2
(S)-2-(tert-butoxycarbonylamino-methyl)-butyric acid (103 mg, 0.47mmol) and N, N-
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diisopropylcarbodiimide (DIC) (112 mg, 0.72 mmol) were added into a DCM (5 mL)/NMP (1
mL) solution of the compound 6-1 (215 mg, 0.43 mmol). The reaction mixture was stirred at
room temperature for 2 h, and spin-dried to remove a solvent. The residual was purified with
Pre. HPLC to obtain 220 mg (0.3 mmol) of compound 6-2 (yield: 75%). MS m/z: 742(M+1)",
(S3) Preparation of compound 6

0.3 mL of HCl/dioxane (4 N, 1.2 mmol) were added into a DCM (2mL) solution of the
compound 6-2 (220 mg, 0.3 mmol). The reaction mixture was reacted at room temperature

under stirring for 15 min. After the reaction was complete, the reaction mixture was spin-dried
to remove a solvent to obtain 129 mg (0.2 mmol) of compound 6 (yield: 60%). MS m/z:
642(M+1)",

Example 7 Preparation of compound 7

A structure of compound 7 is shown as follows:
o)
N~ 7/ _N \//\ - 4
U\f N F=0 Na
= O 2 o .
Q " Na
HNL, A

7

The preparation of compound 7 was performed according to the preparation of compound

5, in which the compound 3 was taken as a raw material. MS m/z: 621(M+1)",

Example 8 Preparation of compound 8

A structure of compound 8 is shown as follows:

—/
/N‘N/ _N \/O{NHZ
= O S N 6]
@]
HN
- N
H
O

The preparation of compound 8 was performed according to the preparation of compound

6, in which the compound 3 was taken as a raw material. MS m/z: 621(M+1)",



15 Apr 2024

2021304045

10

15

20

25

84

Example 9 Preparation of compound 9

A preparation of compound 9 is illustrated as follows:

Q hep”

< < 0
7 e
HN q a K
ChzHN ChzHN < O
L o 4 HNM Pd/C wiw 50%, EIOH N HNM
=~ (=) T T (&

- - @ .
HBTU , DIEPEA . CH,Cl,
i, thr

(=] (5} Sy
o o] i, 2 hrs Y,
1 9-1 92

— N
N M N,
e} N =

HN o o] ) R4
i NaOH o SN‘MOH HoN AN
@) ! _ 5
t: } g\g,' \<

N—

" © BIOHH20 85 °C HBTU . DIEPEA . CH,Cly AN

83
94 g

(S1) Preparation of intermediate 9-1

The intermediate Z1 (500 mg, 1.42 mmol), HBTU (647.86 mg, 1.70 mmol), DIPEA
(549.54 mg, 4.26 mmol) and CH>Cl, (14 mL) were added into a 100 mL single-necked flask
for dissolving. The reaction mixture was stirred at room temperature for 10 min, added with
ethyl 2-(4-aminophenyl)-2-methylpropanoate (351.9 mg, 1.70 mmol), and stirred at room
temperature for 3 h. Then the reaction mixture was added with 30 mL of water, and extracted
with CH>Cl> (30 mLx2) to collect an organic phase. The organic phase was washed with a
saturated salt solution (30 mLx2), dried with anhydrous sodium sulfate, filtered, followed by
vacuum concentration to dry. The residue was purified by a silica gel column separation to
obtain 559.76 mg (1.04 mmol) of intermediate 9-1 (yield: 73%), MS m/z: 541(M+1)".
(S2) Preparation of intermediate 9-2

The intermediate 9-1 (559.76 mg, 1.04 mmol) and EtOH (20 mL) were added into a 100
mL single-necked flask. The reaction mixture was added with Pd/C (168 mg, w/w 50%) at room
temperature under stirring and a nitrogen atmosphere. Then the reaction mixture was reacted at
room temperature under stirring and a hydrogen atmosphere for 2 h. The reaction mixture was
filtered, and subjected to vacuum concentration to dry to obtain 392.68 mg (0.97 mmol) of
intermediate 9-2 (yield: 93%). MS m/z: 407(M+1)".

(S3) Preparation of intermediate 9-3

I-methyl-1H-pyrazole-5-carboxylic acid (122.22 mg, 0.97 mmol), HBTU (441.16 mg,
1.16 mmol), DIPEA (375.39 mg, 2.91 mmol) and CH>Cl> (10 mL) were added into a 100 mL
single-necked flask for dissolving. The reaction mixture was stirred at room temperature for 10
min, and added with the intermediate 9-2 (392.68 mg, 0.97 mmol), then reacted at room

temperature under stirring for 1 h. The reaction mixture was added with 30 mL of water,
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extracted with CH>Cl> (30 mLx2) to collect an organic phase. The organic phase was washed
with a saturated salt solution (30 mLx2), dried with anhydrous sodium sulfate, filtered, and
subjected to vacuum concentration to dry. The residue was purified by silica gel column
separation to obtain 373.94 mg (0.73 mmol) of intermediate 9-3 (yield: 75%). MS m/z:
515(M+1)",
(S4) Preparation of intermediate 9-4

The intermediate 9-3 (373.94 mg, 0.73 mmol), EtOH (4 mL) and H>O (0.4 mL) were added
into a 50 mL single-necked flask for dissolving. The reaction mixture was added with NaOH
(146 mg, 3.65 mmol) under stirring at room temperature, heated to 85°C for reaction under
stirring over night. Then the reaction mixture was cooled, diluted with 30 mL of water, adjusted
to pH=4 with 6N HCI, and extracted with ethyl acetate (30 mLx2) to collect an organic phase.
The organic phase was washed with a saturated salt solution (30 mLx2), dried with anhydrous

sodium sulfate, filtered, and subjected to vacuum concentration to dry, so as to obtain 326.40

mg (0.67 mmol) of intermediate 9-4 (yield: 92%). MS m/z: 487(M+1)",

(S5) Preparation of compound 9
The intermediate 9-4 (30.00 mg, 0.062 mmol), HBTU (28.05 mg, 0.074 mmol), DIPEA

(23.99 mg, 0.186 mmol) and CH>Cl> (2 mL) were added into a 25 mL single-necked flask for
dissolving. The reaction mixture was stirred at room temperature for 10 min, added with (s)-1-
cyclobutyl-ethylamine (7.33 mg, 0.074 mmol) for reaction under stirring at room temperature
for 1 h. Then the reaction mixture was added with 10 mL of water, and extracted with CH>Cl»
(10 mLx2) to collect an organic phase. The organic phase was washed with a saturated salt
solution (10 mLx2), dried with anhydrous sodium sulfate, filtered, and subjected to vacuum
concentration to dry. The residue was purified through MPLC (ACN/H>O, 0.05% FA) to obtain
18.28 mg (0.032 mmol) of compound 9 (yield: 52%). MS m/z: 568(M+1)".

Example 10 Preparation of compound 10

A preparation of compound 10 is shown as follows:

o,

N 0 ,

\ (J 7y / 0y
., O NP N i NN 3 N
Coz HaN ) o NN
HN OH o ¢ if KJ/ N *r

(s 5 Ccoz, = PIC, Hy Na 2 PN CH T, x l
—_— it N — . el - . %

MeOH,
RT. 1h

HBTU, DIPEA, CH,Cl;
i 1hr

HBTU, CIPEA, CH:Cl:
n3hs

z1
10-1 10-2 10

The preparation of compound 10 was performed according to the steps (S1)-(S3) of

Example 9, in which in the step (S1), ethyl 2-(4-aminophenyl)-2-methylpropanoate was
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replaced with the intermediate Z5. MS m/z: 487(M+1)".
'"H NMR (400 MHz, Methanol-d4) & 8.36 (dd, J =2.7, 0.6 Hz, 1H), 7.88 (dd, J=9.1, 2.7

Hz, 1H), 7.46 (d, J=2.2 Hz, 1H), 7.34 — 7.21 (m, 3H), 7.19 — 7.10 (m, 2H), 6.87 (dd, J = 9.2,
0.7 Hz, 1H), 6.61 (d, J = 2.1 Hz, 1H), 4.92 (d, J = 6.8 Hz, 1H), 4.01 (s, 3H), 3.87 — 3.76 (m,
4H), 3.50 — 3.40 (m, SH), 3.26 (d, J = 6.7 Hz, 1H), 2.43 (d, J= 16.0 Hz, 1H), 1.02 — 0.91 (m,
1H), 0.78 — 0.68 (m, 1H), 0.68 — 0.58 (m, 2H), 0.61 — 0.51 (m, 2H).

Example 13 Preparation of compound 13

A structure of compound 13 is shown as follows:
N e
\
N

/
o]
F HN O
S =N
HN l
13

The preparation of compound 13 was performed according to the preparation of compound

/

I in Example 1, in which in step (S1), the intermediate Z7 replaced the intermediate Z1 as a
raw material. MS m/z: 513(M+1)".

'"H NMR (400 MHz, Methanol-d4) § 7.76 — 7.69 (m, 2H), 7.45 (d, ] = 2.1 Hz, 1H), 7.37 -
7.30 (m, 2H), 7.31 — 7.21 (m, 1H), 7.15 — 7.08 (m, 2H), 6.93 — 6.83 (m, 2H), 6.67 (d, J = 2.1
Hz, 1H), 5.01 (d, J = 7.5 Hz, 1H), 4.01 (s, 3H), 3.57 — 3.47 (m, 2H), 3.50 — 3.43 (m, 2H), 2.42
(d, J =16.1 Hz, 1H), 2.33 (s, 6H), 1.33 — 1.27 (m, 3H), 1.07 — 0.97 (m, 1H), 0.81 — 0.71 (m,
1H), 0.69 — 0.59 (m, 1H), 0.58 — 0.48 (m, 1H).

Example 14 Preparation of compound 14

A structure of compound 14 is shown as follows:

N
\
o)
F HN O
S) =N
HN |
\_NH

14



15 Apr 2024

2021304045

—_
o

15

20

87

The preparation of compound 14 was performed according to the preparation of compound
1 in Example 1, in which in step (S1), the intermediate Z7 replaced the intermediate Z1 as a
raw material, and 4-methylfurazan-3-carboxylic acid replaced 1-methyl-5-pyrazolecarboxylic

acid in step (S3). MS m/z: 515(M+1)",

'H NMR (400 MHz, Methanol-d4) 8 7.74 — 7.65 (m, 2H), 7.36 — 7.24 (m, 3H), 7.12 (d, J
— 7.4 Hz, 1H), 6.96 — 6.84 (m, 3H), 5.08 (d, ] = 6.1 Hz, 1H), 3.57 — 3.49 (m, 2H), 2.48 (s, 6H),
2.33 (s, 6H), 1.39 — 1.25 (m, 1H), 1.11 — 0.98 (m, 1H), 0.83 — 0.72 (m, 1H), 0.75 — 0.64 (m,
2H), 0.62 — 0.51 (m, 1H).

Example 15 Preparation of compound 15

A structure of compound 15 is shown as follows:

The preparation of compound 15 was performed according to the preparation of compound
1 in Example 1, in which in step (S1), the intermediate Z9 replaced the intermediate Z1 as a
raw material, and 4-methylfurazan-3-carboxylic acid replaced 1-methyl-5-pyrazolecarboxylic
acid in step (S3). MS m/z: 515(M+1)",

'H NMR (400 MHz, Methanol-ds) & 7.70 — 7.62 (m, 2H), 7.28 (dd, J = 8.5, 1.5 Hz, 2H),
7.21(dd,J=8.4,5.2 Hz, 1H), 7.02 (d, /= 9.0 Hz, 1H), 6.87 (t, /=8.9 Hz, 1H),4.98 (d, /=6.4
Hz, 1H), 3.47 (d,J=16.3 Hz, 1H), 2.56 —2.36 (m, 4H), 2.25 (s, 6H), 1.40 — 1.21 (m, 1H), 1.00
(dt,/=9.8, 5.4 Hz, 1H), 0.78 — 0.56 (m, 3H).
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Example 16 Preparation of compound 16

A structure of compound 16 is shown as follows:

N-N" N

4 NH
O S
Ao,

HN,,

The preparation of compound 16 was performed according to the preparation of compound
1 in Example 1, in which in step (S1), the intermediate Z9 replaced the intermediate Z1 as a
raw material. MS m/z: 513(M+1)".

'H NMR (400 MHz, Methanol-d4) & 7.69 (d, ] = 8.6 Hz, 2H), 7.47 (d, J = 2.1 Hz, 1H),
7.34 —7.18 (m, 3H), 7.03 (dd, J = 9.1, 2.4 Hz, 1H), 6.88 (td, ] = 8.9, 2.5 Hz, 1H), 6.68 (d, ] =
2.1 Hz, 1H), 4.95 (d, J = 7.1 Hz, 1H), 4.02 (s, 3H), 3.46 (d, J = 16.3 Hz, 1H),3.22 (d,J = 7.1
Hz, 1H), 2.43 (d, ] = 16.3 Hz, 1H), 2.26 (s, 6H), 1.07 — 0.97 (m, 1H), 0.79 — 0.69 (m, 1H), 0.69
—0.52 (m, 2H).

Example 17 Preparation of compound 17

A structure of compound 17 is shown as follows:

The preparation of compound 17 was performed according to the preparation of compound
I in Example 1, in which in step (S1), the intermediate Z8 replaced the intermediate Z1 as a
raw material. MS m/z: 529(M+1)".

'H NMR (400 MHz, Methanol-d4) & 7.68 (d, J = 8.4 Hz, 2H), 7.46 (d, J = 2.2 Hz, 1H),
7.32 - 7.23 (m, 2H), 7.14 — 7.06 (m, 1H), 6.80 (d, J =2.2 Hz, 1H), 6.58 — 6.51 (m, 1H), 6.49 —
6.39 (m, 1H), 5.09 (d, J = 9.8 Hz, 1H), 5.01 —4.94 (m, 1H), 3.89 (s, 3H), 3.34 (s, 7H), 2.24 (s,
6H), 1.36 — 1.21 (m, 8H), 1.01 — 0.82 (m, 5H), 0.72 — 0.56 (m, 2H), 0.48 — 0.36 (m, 1H).
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Example 18 Preparation of compound 18

A structure of compound 18 is shown as follows:

N
N OO |N\ Y/

/K HN,,,

18

The preparation of compound 17 was performed according to the preparation of compound
I in Example 1, in which in step (S1), the intermediate Z9 replaced the intermediate Z1, and 4-
(3,5-dimethyl-1-{(2-(trimethylsilyl)ethoxy)methyl } -1H-pyrazolyl)aniline was replaced with
intermediate Z10; and in step (S3), 1-methyl-5-pyrazolecarboxylic acid was replaced with 1-

isopropyl-5-pyrazolecarboxylic acid. MS m/z: 558(M+1)".

'H NMR (400 MHz, Methanol-d4) § 9.24 (d, ] = 2.5 Hz, 1H), 8.45 (dd, J] = 8.8, 2.6 Hz,
1H), 7.83 (d, ] = 8.8 Hz, 1H), 7.49 (d, J = 2.0 Hz, 1H), 7.10 (dd, J = 8.5, 6.6 Hz, 1H), 6.70 (d,
J=2.1Hz, 1H), 6.56 (dd, ] = 10.5, 2.6 Hz, 1H), 6.47 (td, J = 8.4, 2.6 Hz, 1H), 5.13 (d, ] = 9.8
Hz, 1H), 5.04 (p, J = 6.7 Hz, 1H), 4.96 (dd, J = 11.4, 2.0 Hz, 1H), 3.42 (dd, J = 11.5, 1.7 Hz,
1H), 2.69 — 2.61 (m, 1H), 2.40 (s, 6H), 1.34 (dd, J = 12.0, 6.6 Hz, 6H), 0.92 — 0.84 (m, 1H),
0.70 — 0.59 (m, 2H), 0.45 (d, ] = 9.5 Hz, 1H).

Example 19 Preparation of compound 19

A structure of compound 19 is shown as follows:

The preparation of compound 19 was performed according to the preparation of compound
I in Example 1, in which in step (S1), the intermediate Z4 replaced the intermediate Z1, and 4-

(3,5-dimethyl-1-{(2-(trimethylsilyl)ethoxy)methyl } -1H-pyrazolyl)aniline was replaced with
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intermediate Z10; and in step (S3), 1-methyl-5-pyrazolecarboxylic acid was replaced with 4-
methylfurazan-3-carboxylic acid. MS m/z: 532(M+1)".

'H NMR (400 MHz, Methanol-d4) & 8.86 (s, 1H), 8.22 (dd, J = 8.6, 2.5 Hz, 1H), 7.46 (d,
J=8.6 Hz, 1H), 7.02 - 6.70 (m, 3H), 5.18 (d, J = 9.8 Hz, 1H), 5.00 — 4.91 (m, 1H), 3.38 (dd, J
=11.5,1.8 Hz, 1H), 2.65 (d, ] =9.7, 1.6 Hz, 1H), 2.35 (d, J = 6.9 Hz, 9H), 0.99 — 0.84 (m, 1H),
0.73 - 0.56 (m, 2H), 0.51 - 0.37 (m, 1H).

Example 20 Preparation of compound 20

A structure of compound 20 is shown as follows:

7

The preparation of compound 20 was performed according to the preparation of compound
I in Example 1, in which in step (S1), the intermediate Z4 replaced the intermediate Z1, and 4-
(3,5-dimethyl-1-{(2-(trimethylsilyl)ethoxy)methyl } -1H-pyrazolyl)aniline was replaced with
intermediate Z10; and in step (S3), 1-methyl-5-pyrazolecarboxylic acid was replaced with 1-

isopropyl-5-pyrazolecarboxylic acid. MS m/z: 558(M+1)".

'H NMR (400 MHz, Methanol-ds) 8 8.95 (d, J = 2.6 Hz, 1H), 8.32 — 8.20 (m, 1H), 7.58 —
7.51 (m, 1H), 7.49 (d, J = 2.1 Hz, 1H), 6.95 — 6.83 (m, 2H), 6.83 — 6.74 (m, 1H), 6.71 (d, J =
2.1 Hz, 1H), 5.16 (d, J = 10.0 Hz, 1H), 5.08 — 4.98 (m, 1H), 4.98 —4.91 (m, 1H), 3.43 — 3.35
(m, 1H), 2.69 — 2.58 (m, 1H), 2.36 (s, 7H), 1.39 — 1.31 (m, 6H), 1.17 — 1.09 (m, 1H), 0.90 (dt,
J=17.9,4.4 Hz, 1H), 0.71 — 0.58 (m, 2H), 0.49 — 0.40 (m, 1H).
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Example 21 Preparation of compound 21

A structure of compound 21 is shown as follows:

The preparation of compound 21 was performed according to the preparation of compound

5 1 in Example 1, in which in step (S1), the intermediate Z4 replaced the intermediate Z1, and 4-
(3,5-dimethyl-1-{(2-(trimethylsilyl)ethoxy)methyl } -1H-pyrazolyl)aniline was replaced with
intermediate Z10; and in step (S3), 1-methyl-5-pyrazolecarboxylic acid was replaced with 1-

ethyl-5-pyrazolecarboxylic acid. MS m/z: 544(M+1)".
'H NMR (400 MHz, Methanol-ds) 8 8.86 (d, J = 2.6 Hz, 1H), 8.25 — 8.15 (m, 1H), 7.51 —
10 7.41 (m, 2H), 6.93 - 6.81 (m, 2H), 6.81 — 6.73 (m, 2H), 5.15 (d, J = 10.0 Hz, 1H), 4.99 — 4.92
(m, 2H), 4.45 — 4.32 (m, 1H), 4.32 — 4.20 (m, 1H), 3.42 — 3.35 (m, 1H), 2.65 — 2.57 (m, 1H),
2.35 (s, 7H), 1.26 — 1.20 (m, 3H), 0.97 — 0.86 (m, 1H), 0.71 — 0.57 (m, 2H), 0.48 — 0.39 (m,
1H).

15 Example 22 Preparation of compound 22

A structure of compound 22 is shown as follows:

The preparation of compound 22 was performed according to the preparation of compound
I in Example 1, in which in step (S1), the intermediate Z4 replaced the intermediate Z1, and 4-
20 (3,5-dimethyl-1-{(2-(trimethylsilyl)ethoxy)methyl}-1H-pyrazolyl)aniline was replaced with

intermediate Z10. MS m/z: 530(M+1)".
'H NMR (400 MHz, Mcthanol-d4) 5 8.88 — 8.83 (m, 1H), 8.25 — 8.15 (m, 1H), 7.49 — 7.43
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(m, 2H), 6.92 — 6.83 (m, 2H), 6.81 — 6.76 (m, 2H), 5.14 (d, J = 9.9 Hz, 1H), 4.97 — 4.92 (m,
1H), 3.89 (s, 3H), 3.41 — 3.36 (m, 1H), 2.67 — 2.56 (m, 1H), 2.35 (s, 6H), 1.32 — 1.25 (m, 1H),
0.94 —0.87 (m, 1H), 0.70 — 0.58 (m, 2H).

Example 23 Preparation of compound 23

A structure of compound 23 is shown as follows:

The preparation of compound 23 was performed according to the preparation of compound
I in Example 1, in which in step (S1), the intermediate Z4 replaced the intermediate Z1, and 4-
(3,5-dimethyl-1-{(2-(trimethylsilyl)ethoxy)methyl } -1H-pyrazolyl)aniline was replaced with
intermediate Z10; and in step (S3), 1-methyl-5-pyrazolecarboxylic acid was replaced with 4-
ethylfurazan-3-carboxylic acid. MS m/z: 546(M+1)",

'H NMR (400 MHz, Methanol-ds) & 9.24 (d, J = 2.3 Hz, 1H), 8.46 (dd, J = 8.9, 2.6 Hz,
1H), 7.84 (d, J = 8.7 Hz, 1H), 7.12 (dd, J = 8.5, 6.6 Hz, 1H), 6.55 (dd, J= 10.5, 2.6 Hz, 1H),
6.44 (td, J = 8.4, 2.6 Hz, 1H), 5.18 (d, /= 9.6 Hz, 1H), 4.93 (dd, J = 11.5, 2.0 Hz, 1H), 3.42
(dd,J=11.6, 1.7 Hz, 1H), 2.80 (q, /= 7.5 Hz, 2H), 2.69 (d, /= 9.9 Hz, 1H), 2.41 (s, 6H), 1.19
(t,J=7.5Hz, 3H), 0.94 — 0.83 (m, 1H), 0.71 — 0.60 (m, 2H), 0.52 — 0.42 (m, 1H).
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Example 24 Preparation of compound 24

A preparation of compound 24 is illustrated as follows:

SEM ,SEM ,SEM

N

| N
o
CbzHN HoN @
"7 OH 2 ChbzHN,,, N
HATU, DIPEA %) 10%PA/C, Hy s N
P
DMF EtOH
F o

z8 24-1
leo\ SEM
)i N’O‘I\\I | N‘N
0 \Y O 0 Y/
HO o
HATU, DIPEA " N __ TFADCM _ o N
F 0" 243 F ©

24

(S1) Preparation of intermediate 24-1
The intermediate Z8 (2.0 g, 5.19 mmol) and DMF (25 mL) were successively added into

a 100 mL single-necked flask. The reaction mixture was successively added with HATU (2.57
g, 6.75 mmol) and DIPEA (2.68 g, 20.78 mmol, 3.69 mL) under stirring and ice bath, and
then reacted under stirring and ice bath for 10 min. The reaction mixture was added with 4-(3,5-
dimethyl-1-{(2-(trimethylsilyl)ethoxy)methyl } -1H-pyrazolyl)aniline (1.97 g, 6.23 mmol),
heated to room temperature for reaction under stirring for 1 h. After the reaction was confirmed
by LC-MS to be complete, the reaction mixture was added with 100 mL of ethyl acetate, and
washed with a saturated salt solution (100 mL*2) to collect an organic phase. The organic phase
was dried with anhydrous sodium sulfate, filtered, subjected to vacuum concentration to dry,
and then purified by column chromatography to obtain 3.96 g (5.91 mmol) of intermediate 24-
1 (yield: 86%). MS m/z: 671(M+1)".
(S2) Preparation of intermediate 24-2

The intermediate 24-1 (3.96g, 5.91 mmol) and EtOH (100 mL) were successively added
into a 250 mL single-necked flask. The mixture was added with 10% Pd/C (1.19 g, w/w 30%)
under a nitrogen atmosphere. Then the mixture was subjected to hydrogen replacement three
times under stirring, followed by reaction under stirring and hydrogen atmosphere at room
temperature for 3 h. After the reaction was complete, the mixture was filtered with diatomite
by Brensted funnel, and washed with ethanol. The filtrate was combined, and subjected to

vacuum concentration to dry to obtain 3.02 g (5.49 mmol) of intermediate 24-2 (yield: 95%).
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MS m/z: 551(M+1)".
(S3) Preparation of intermediate 24-3

The intermediate 24-2 (450 mg, 0.82 mmol), 4-methyl-1,2,5-oxadiazole-3-carboxylic acid
(136 mg, 1.06 mmol) and DCM (6 mL) were successively added into a 50 mL single-necked
flask. Then, HBTU (402 mg, 1.07 mmol) and DIPEA (421 mg, 3.28 mmol, 0.58 mL) were
successively added into the 50 mL single-necked flask under stirring and ice bath. The reaction
mixture was reacted under stirring and ice bath for 10 min, and then heated to room temperature
for reaction under stirring for 1 h. After the reaction was confirmed by LC-MS to be complete,
the reaction mixture was added with 50 mL of dichloromethane, and washed with a saturated
salt solution (50 mLx2) to collect an organic phase. The organic phase was dried with anhydrous
sodium sulfate, and filtered. The filtrate was subjected to vacuum concentration to dry, and
purified by column chromatography to obtain 460 mg (0.71 mmol) of intermediate 24-3 (yield:
86%). MS m/z: 647(M+1)",
(S4) Preparation of compound 24

The intermediate 24-3 (460 mg, 0.71 mmol) and CH>Cl> (5 mL) were successively added
into a 50 mL single-necked flask. 5 mL of TFA were added into the 50 mL single-necked flask
under stirring and ice bath. The reaction mixture was heated to room temperature, and reacted
under stirring for 3 h. After the reaction was confirmed by LC-MS to be complete, the reaction
mixture was subjected to vacuum concentration to dry, purified with reversed-phase MPLC
(CH3CN/H20, 0.05% TFA), concentrated, and subjected to vacuum freeze drying to obtain 77
mg (0.71 mmol) of compound 24 (yield: 77%). MS m/z: 531(M+1)".

'H NMR (400 MHz, Methanol-ds) & 7.75 (d, J = 8.2 Hz, 2H), 7.34 (d, J = 8.3 Hz, 2H),
7.13 (dd, J = 8.4, 6.7 Hz, 1H), 6.54 (dd, J = 10.5, 2.6 Hz, 1H), 6.44 (tdJ = 8.4, 2.7 Hz, 1H),
5.12 (d, J= 9.8 Hz, 1H), 4.96 (dd, J = 11.5, 1.9 Hz, 1H), 3.40 (dd, J = 11.6, 1.9 Hz, 1H), 2.62
(d, J = 9.6 Hz, 1H), 2.39 — 2.30 (m, 9H), 0.94 (dt, J = 8.2, 4.6 Hz, 1H), 0.63 (iq, J = 9.4, 4.9,
4.5 Hz, 2H), 0.47 — 0.40 (m, 1H).
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Example 25 Preparation of compound 25

A structure of compound 25 is shown as follows:

O~ I NH
N | N
N\ O /)
0

HN,,
(s) N
F
o)
25

The preparation of compound 25 was performed according to the preparation of compound
1 in Example 1, in which in step (S1), the intermediate Z4 replaced the intermediate Z1; and in
step (S3), 1-methyl-5-pyrazolecarboxylic acid was replaced with 4-ethylfurazan-3-carboxylic
acid. MS m/z: 545(M+1)".

'H NMR (400 MHz, Methanol-ds) 8 7.68 (d, J = 8.4 Hz, 2H), 7.28 (d, J = 8.5 Hz, 2H),
6.92 (dt,J=9.2,3.3 Hz, 1H), 6.85 (td, J = 8.4, 3.1 Hz, 1H), 6.77 (dd, J= 9.0, 4.9 Hz, 1H), 5.17
(dd, J=9.8,2.5 Hz, 1H), 4.95 (d, J=11.5 Hz, 1H), 3.37 (dd, J=11.5, 1.8 Hz, 1H), 2.85 - 2.74
(m, 2H), 2.61 (d, J = 9.8 Hz, 1H), 2.24 (s, 6H), 1.19 (tt, J=7.6, 1.5 Hz, 3H), 0.95 (dt, J=9.3,
5.1 Hz, 1H), 0.71 - 0.56 (m, 2H), 0.47 — 0.40 (m, 1H).

Example 26 Preparation of compound 26

A structure of compound 26 is shown as follows:
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A preparation of compound 26 is illustrated as follows:
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(S1) Preparation of intermediate 26-1
The intermediate Z8 (25.0 g, 64.94 mmol) and DMF (200 mL) were successively added

into a 500 mL single-necked flask. 32.08 g (84.42 mmol) of HATU were added into the 500 mL
single-necked flask under stirring and ice bath. The reaction mixture was successively added
with the intermediate Z10 (8.65 g, 27.30 mmol) and DIPEA (33.51 g, 259.76 mmol, 42.85 mL),
heated to 60°C for reaction under stirring for 2 h. After the reaction was confirmed by LC-MS
to be complete, the reaction mixture was decanted into 800 mL of ice water, extracted with ethyl
acetate, and washed with a saturated salt solution (200 mLx2) to collect an organic phase. The
organic phase was dried with anhydrous sodium sulfate, filtered, and subjected to vacuum
concentration to dry and column chromatography for purification, so as to obtain 43.2 g (63.03
mmol) of intermediate 26-1 (yield: 97%). MS m/z: 686(M+1)".
(S2) Preparation of intermediate 26-2

The intermediate 26-1 (20 g, 29.18 mmol) and 95% EtOH (200 mL) were successively
added into a 500 mL single-necked flask. 6.0 g 10% Pd/C (w/w 30%) were added into the 500
mL single-necked flask under a nitrogen atmosphere. The reaction mixture was subjected to
hydrogen replacement three times under stirring. Then, the reaction mixture was reacted at
room temperature under stirring and hydrogen atmosphere for 2 h, filtered with diatomite by
Brensted funnel, and washed with ethanol. The filtrate was combined, and subjected to vacuum
concentration to dry to obtain 14.92 g (27.04 mmol) of intermediate 26-2 (yield: 92.6%), MS
m/z: 552(M+1)",

(S3) Preparation of intermediate 26-3
The intermediate 26-2 (14.92 g, 27.04 mmol), 4-ethyl-1,2,5-oxadiazole-3-carboxylic acid

(5.76 g, 40.56 mmol) and DMF (100 mL) were successively added into a 250 mL single-necked
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flask. HBTU (15.37 g, 40.56 mmol) and DIPEA (10.46 g, 81.12 mmol, 13.4 mL) were
successively added into the 250 mL single-necked flask under stirring and ice bath. The reaction
mixture was stirred to react under ice bath for 10 min, and heated to room temperature to react
under stirring for 1 h. After the reaction was confirmed by LC-MS to be complete, the reaction
mixture was decanted into 500 mL of ice water, extracted with ethyl acetate, and washed with
a saturated salt solution (200 mLx2) to collect an organic phase. The organic phase was dried
with anhydrous sodium sulfate, filtered, and subjected to vacuum concentration to dry and
column chromatography for purification, so as to obtain 6.2 g (9.18 mmol) of intermediate 26-
3 (yield: 61.5%). MS m/z: 676(M+1)".

(S4) Preparation of compound 26

The intermediate 26-3 (6.2 g, 9.18 mmol) and CH>Cl> (25 mL) were successively added
into a 250 mL single-necked flask. 25 mL of TFA were added into the 250 mL single-necked
flask under stirring and ice bath. The reaction mixture was heated to room temperature to react
under stirring for 3 h. After the reaction was confirmed by LC-MS to be complete, the reaction
mixture was subjected to vacuum concentration to dry, reversed-phase MPLC for purification
(CH3CN/H20, 0.05% TFA), concentration and vacuum freeze drying to obtain 3.01 g (5.52
mmol) of compound 26 (yield: 60.1%). MS m/z: 546(M+1)".

'H NMR (400 MHz, Methanol-ds) & 9.24 (d, J = 2.3 Hz, 1H), 8.46 (dd, J = 8.9, 2.6 Hz,
1H), 7.84 (d, J = 8.7 Hz, 1H), 7.12 (dd, J = 8.5, 6.6 Hz, 1H), 6.55 (dd, J= 10.5, 2.6 Hz, 1H),
6.44 (td, J = 8.4, 2.6 Hz, 1H), 5.18 (d, /= 9.6 Hz, 1H), 4.93 (dd, J = 11.5, 2.0 Hz, 1H), 3.42
(dd,J=11.6, 1.7 Hz, 1H), 2.80 (q, /= 7.5 Hz, 2H), 2.69 (d, /= 9.9 Hz, 1H), 2.41 (s, 6H), 1.19
(t,J=7.5Hz, 3H), 0.94 — 0.83 (m, 1H), 0.71 — 0.60 (m, 2H), 0.52 — 0.42 (m, 1H).

Example 27 Preparation of compound 27

A structure of compound 27 is shown as follows:

27

The preparation of compound 27 was performed according to the preparation of compound
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1 in Example 1, in which in step (S1), the intermediate Z8 replaced the intermediate Z1, and 4-
(3,5-dimethyl-1-{(2-(trimethylsilyl)ethoxy)methyl } -1H-pyrazolyl)aniline was replaced with
intermediate Z10; and in step (S3), 1-methyl-5-pyrazolecarboxylic acid was replaced with 4-
methylfurazan-3-carboxylic acid. MS m/z: 532(M+1)".

"H NMR (400 MHz, Methanol-ds) § 9.20 (d, J = 2.5 Hz, 1H), 8.43 (dd, J = 8.8, 2.6 Hz,
1H), 7.80 (d, J = 8.8 Hz, 1H), 7.13 (dd, J = 8.6, 6.6 Hz, 1H), 6.55 (dd, J= 10.5, 2.6 Hz, 1H),
6.46 (td, J = 8.4, 2.6 Hz, 1H), 5.17 (d, J = 9.6 Hz, 1H), 4.93 (dd, J = 11.5, 2.1 Hz, 1H), 3.41
(dd, J=11.6, 1.8 Hz, 1H), 2.69 (dd, J=9.7, 1.6 Hz, 1H), 2.40 (s, 6H), 2.37 (s, 3H), 0.93 — 0.87
(m, 1H), 0.70 — 0.60 (m, 2H), 0.50 — 0.44 (m, 1H).

Example 28 Preparation of compound 28 (general route B)

A preparation of compound 28 (general route B) is illustrated as follows:

0
O-N"
N L o
Cbz |l
HN.. -\, ©OH
D | HATUDIPEADMF pHN. /N’ N 2 HBTU, DIEA, dry DMF
\ A F (is) H 1 hr
z8
SEM SEM z
0 ; z. i
O-N N O-N —N 2 N TR
Nl | N N Y N A o P .
w0 A~ A0 PP NP o
T ﬁ J| J’ I F © f J’ 1 TFACHC | o Ll T \
A HN_._A S “'N/ N e e : HN,M p /L'N Ay, 2 5 —_— & |JS : N N
Jisi' H P(OEt)s, L [® R 0°Ctort, 1hr J H
L"[-" X 110°C, o/n AT N FAY ] N
07 ~F o P un
28-3 284 28

(S1)-(S3) Preparation of intermediate 28-3
The steps (S1)-(S3) for preparing intermediate 28-3 were performed according to the steps

(S1)-(S3) of the preparation of compound 1 in Example 1, in which in step (S1), the
intermediate Z1 was replaced with intermediate Z8; and in step (S3), l-methyl-5-
pyrazolecarboxylic acid was replaced with the intermediate Z20. MS m/z: 546(M+1)".
(S4) Preparation of intermediate 28-4

23 mg (32.63 umol) of the intermediate 28-3 were dissolved in 0.7 mL of P(OEt);. The
reaction mixture was heated to 110°C for reaction under stirring overnight. After the reaction
was complete, the reaction mixture was subjected to vacuum concentration, and C-18 reversed-

phase medium pressure-high performance liquid chromatography (M-HPLC) (ACN/H:0, 0.05%
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TFA) for purification to obtain 18 mg (26.13 umol) of intermediate 28-4 (yield: 80.08%), MS
m/z: 639(M+1)",
(S5) Preparation of compound 28

0.5 mL of TFA were added into a DCM (0.5 mL) solution of the intermediate 28-4 (18 mg,
26.13 umol) at 0°C. The reaction mixture was reacted at room temperature under stirring for 2
h. After the reaction was complete, the reaction mixture was concentrated, and purified by C-
18 reversed-phase M-HPLC (ACN/H>O, 0.05% TFA) to obtain 9 mg (15.97 pumol) of

compound 28 (yield: 61.10%, purity: 99.1%). MS m/z: 559(M+1)".

'H NMR (400 MHz, Methanol-ds) § 7.74 (d, J = 8.5 Hz, 2H), 7.33 (d, J = 8.6 Hz, 2H),
7.11 (dd, J = 8.5, 6.6 Hz, 1H), 6.54 (dd, J = 10.5, 2.6 Hz, 1H), 6.43 (td,J = 8.5, 2.6 Hz, 1H),
5.14(d, J=9.8 Hz, 1H), 4.97 (dd, J=11.5, 2.0 Hz, 1H), 3.40 (dd, J = 11.5, 1.8 Hz, 1H), 3.28
—3.20 (m, 1H), 2.61 (d, J=9.9 Hz, 1H), 2.33 (s, 6H), 1.23 (dd, J =24.5, 6.9 Hz, 6H), 0.98 —
0.89 (m, 1H), 0.71 — 0.56 (m, 2H), 0.48 — 0.38 (m, 1H).

Examples 29-104 Preparations of compounds 28-104

Corresponding compounds were prepared according to the general route A, such as the
steps of Example 1, in which in step (S1), the intermediate Z1 was replaced by BB-amino acid
shown at the following table, 4-(3,5-dimethyl-1-{(2-(trimethylsilyl)ethoxy)methyl}-1H-
pyrazolyl)aniline was replaced with BB-amine shown at the following table; and in step (S3),
I-methyl-5-pyrazolecarboxylic acid was replaced with BB-acid shown at the following table.

Corresponding compounds were prepared according to the general route B, such as the
steps of Example 28, in which in step (S1), the intermediate Z8 was replaced with BB-amino
acid shown at the following table, 4-(3,5-dimethyl-1-{(2-(trimethylsilyl)ethoxy)methyl}-1H-
pyrazolyl)aniline was replaced with BB-amine shown at the following table; and in step (S3),

intermediate Z20 was replaced with BB-acid shown at the following table.



15 Apr 2024

2021304045

100

Compo
und

Gene
ral
route

BB-amino
acid

BB-amine

BB-acid

Structural
formula

THNMR
and/or
LCMS:

29

ChbzHN,

* ~COOH
E(S)
F

4l

F =N
N-SEM
x =
N
RN

2

Z11

'H NMR (400
MHz,
Methanol-ds) 6
8.63(d,J=1.9
Hz, 1H), 8.25
(dd, J = 11.6,
2.1 Hz, I1H),
7.21 (dd, J =
8.4, 5.2 Hz
1H), 7.02 (dd,
J=9.0,2.4Hz,
1H), 6.87 (td, J
= 8.9, 2.5 Hz,
1H), 5.03 -
498 (m, 1H),
346 (d, J =
16.3 Hz, 1H),
248 (s, 3H),
2.26 (s, 6H),
1.01 - 0.83 (m,
3H), 0.77 -
0.65 (m, 2H),
0.64 — 0.57 (m,
1H).

(ESI) m/z:534
[M+1]*

30

CbzHN,
* -COOH
5}

zs

\Z\

OH

'H NMR (400
MHz,

Methanol-ds) 6
8.66 (d,J=2.3
Hz, 1H), 8.28
(dd, J = 11.6,
2.1 Hz, I1H),
746 (d,J=2.1
Hz, 1H), 7.21
(dd, J = 84,
5.2 Hz, 1H),
7.02 (dd, J =
9.0, 2.4 Hgz
1H), 6.86 (td, J
= 8.9, 2.5 Hz,
1H), 6.67 (d, J
= 2.1 Hz, 1H),
494 (dd, J =
7.2, 2.8 Hz,
1H), 4.01 (s,
3H), 344 (d,J
= 16.3 Hz,
1H), 3.23 (d, J
= 7.2 Hz, 1H),
243 d, J =
16.4 Hz, 1H),
2.29 (s, 6H),
0.99 — 0.89 (m,
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IH), 0.78 -
0.68 (m, 1H),
0.67 —0.60 (m,
1H), 0.60 -
0.52 (m, 1H).
(ESI)
m/z:532
[M+1]*

31

CbzHN
* ~COCH
(£

zg

2l

Z10

=N,
N-SEM|
l\ = N,
N
HoNT NF

'H NMR (400
MHz,
Methanol-ds) 6
927, J=2.5
Hz, 1H), 8.46
(dd, J = 8.8,
2.6 Hz, 1H),
7.85(d,J=8.8
Hz, 1H), 7.46
(d, J=2.2 Hz,
1H), 7.26 (dd,
J=8.8,5.2Hz,
1H), 7.01 -
6.93 (m, 2H),
6.66 (d,J=2.2
Hz, 1H), 4.98
(dd, J = 74,
2.8 Hz, 1H),
4.00 (s, 3H),
340 (d, J =
15.8 Hz, 1H),
3.27 (s, 1H),
240 (s, 7H),
093 (dt, J =
10.4, 5.6 Hgz,
1H), 0.74 (dt, J
= 9.6, 5.7 Hz,
1H), 0.68 -
0.60 (m, 1H),
0.60 — 0.53 (m,
1H).

(ESI) m/z:514
[M+1]*

32

ChzHN,

* ~CQOH
f( S}
F

z9

/N\
N-SER
2
B
| T N\\ o
HNT P

zZ10

m

'H NMR (400
MHz,

Methanol-ds) 6
9.20(d,J=2.5
Hz, 1H), 8.41
(dd, J = 8.8,
2.5 Hz, 1H),
7.81(d,J=8.7
Hz, 1H), 7.21
(dd, J = 84,
5.2 Hz, 1H),
7.03 (dd, J =
9.0, 2.4 Hgz
1H), 6.87 (td, J
= 8.9, 2.5 Hz,
1H), 5.02 (d, J
= 64 Hz, 1H),
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3.53-3.42 (m,
1H), 3.33 (d, J
= 6.5 Hz, 1H),
2.47 (s, 4H),
2.40 (s, 6H),
0.96 (dt, J =
9.7, 54 Hz,
1H), 0.78 -
0.65 (m, 2H),
0.61 (ddd, J =
98, 59, 3.7
Hz, 1H).

(ESI) m/z:516
[M+1T*

33

ChzHN._ «COOH

s)
F 19

z8

2

Z10

N
L NSEM O‘{\l
~ \
LT Yy

OH

'H NMR (400
MHz,
Methanol-ds) 6
9.05(d,J=2.5
Hz, 1H), 8.54
(d, /= 0.8 Hz,
IH), 8.33 (dd,
J=8.7,2.6 Hz,
IH), 7.65 (d, J
= 8.7 Hz, 1H),
7.12 (dd, J =
8.6, 6.6 Hz,
IH), 6.54 (dd,
J =105, 2.6
Hz, 1H), 6.45
(td,J=8.4,2.6
Hz, 1H), 5.15
(d, /= 9.4 Hz,
1H), 4.93 (dd,
J =114, 2.0
Hz, 1H), 3.40
(dd, J = 1L.5,
1.8 Hz, 1H),
3.08 —2.93 (m,
IH), 2.68 -
2.60 (m, 1H),
2.38 (s, 6H),
1.13 (dd, J =
222, 6.9 Hz,
6H), 094 -
0.85 (m, 1H),
0.72 - 0.58 (m,
2H), 0.52 -
0.40 (m, 1H).
(ESI) m/z=559
[M+1]"

34

CbzHN._,CO0H
(s}
F” : Eo:

z8

2
4

/N\
N-SEM
of
N
HNT NP

2

Z10

OH

'H NMR (400
MHz,

Methanol-ds) 6
9.16 (t,J=2.7
Hz, 1H), 9.02
(s, 1H), 8.40
(dd, J = 8.7,
2.6 Hz, 1H),
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7.76 (dd, J =
8.7, 4.2 Hz,
1H), 7.09 (dd,
J=28.5,6.6 Hz,
1H), 6.54 (dd,
J =105, 2.6
Hz, 1H), 6.48
(td,J=84,2.6
Hz, 1H), 5.12
(d, /=9.8 Hz,
1H), 4.94 (dd,
J =114, 2.0
Hz, 1H), 3.41
(dd, J = 11.5,
1.7 Hz, 1H),
2.73(q,J=175
Hz, 2H), 2.60
(d, /J=9.6 Hz,
1H), 2.39 (s,
6H), 1.12 (t, J
= 7.5 Hz, 3H),
0.93 - 0.82 (m,
1H), 0.70 -
0.59 (m, 2H),
0.48 — 0.40 (m,
1H).

(ESI)
m/z=545(M+1
)+

35

c

bzHN__-COOH
(s

X

z8

'H NMR (400
MHz,

Methanol-ds) 6
8.54 (s, 1H),
7.73(d,J=8.2
Hz, 2H), 7.33
(d, /= 8.2 Hz,
2H), 7.12 (dd,
J=8.5,6.6 Hz,
IH), 6.54 (dd,
J =105, 2.6
Hz, 1H), 6.43
(td,J=8.4,2.6
Hz, 1H), 5.13
(d, /= 9.4 Hz,
1H), 3.39 (d, J
=11.5Hz, 1H),
3.01 (p, /=70
Hz, 1H), 2.59
(d, /= 9.5 Hz,
1H), 2.33 (s,
6H), 1.28 (dd,
J =122, 57
Hz, 1H), 1.16
(d, /= 6.9 Hz,
3H), 1.10 (d, J
= 6.9 Hz, 3H),
1.01 —0.89 (m,
1H), 0.74 -




104

0.57 (m, 2H),
0.44 (d,/=8.1
Hz, 1H).
(EST) m/z=558
(M+1)*
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36

ChzHN,_ ~COOH
(S}

foe)

z8

HyN

~

Zz
.
7 O

OH

'H NMR (400
MHz,
Methanol-ds) 6
9.02 (s, 1H),
7.72 (d,J=8.5
Hz, 2H), 7.32
(d, /= 8.5 Hz,
2H), 7.07 (dd,
J=28.5,6.6 Hz,
1H), 6.60 -
6.38 (m, 2H),
5.08(d,/=9.8
Hz, 2H), 2.73
(9, J = 7.5 Hz,
2H), 2.54 (d, J
= 9.9 Hz, 1H),
2.31 (s, 6H),
1.37 - 1.21 (m,
IH), 1.12 (t, J
= 7.5 Hz, 3H),
0.98 - 0.87 (m,
1H), 0.71 -
0.56 (m, 2H),
0.41(d,/J=8.6
Hz, 1H).

(ESI)
m/z=544
(M+1)*

37

CozHN._ COOH
>/

o

Z8

'H NMR (400
MHz,

Methanol-ds) 6
7.74 (d,J=8.4
Hz, 2H), 7.33
(d, /= 8.3 Hz,
2H), 7.12 (dd,
J=8.6,6.6 Hz,
IH), 6.54 (dd,
J =105, 2.6
Hz, 1H), 6.43
(td,J=8.5,2.7
Hz, 1H), 5.13
(d, /= 9.8 Hz,
IH), 499 -
4.95 (m, 1H),
3.44 -3.38 (m,
1H), 2.81 (q, J
= 7.5 Hz, 2H),
2.62(d,J=9.8
Hz, 1H), 2.32
(s, 6H), 1.20 (4,
J = 175 Hz
3H), 1.00 -
0.89 (m, 1H),
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0.71 - 0.58 (m,
2H), 0.43 (d, J
= 8.6 Hz, 1H).
(ESD) m/z=545
(M+1)*

38

CbzHN._ 4COOH

(s}
F QO

z8

/N\
[ -SEM
HoN F

2l

Z22

'H NMR (400
MHz,

Methanol-ds) 6
7.75 (dd, J =
12.0, 2.1 Hz,
1H), 7.44 (dd,
J=84,2.1 Hz,
1H), 7.29 (t, J
= 8.3 Hz, 1H),
7.12 (dd, J =
8.6, 6.6 Hz,
1H), 6.54 (dd,
J =105, 2.6
Hz, 1H), 6.43
(td,J=84,2.6
Hz, 1H), 5.12
(d, J=9.8 Hz,
1H), 4.95 (dd,
J =115, 2.0
Hz, 1H), 3.40
(dd, J = 11.5,
17 Hz, 1H),
2.81(q,J=7.5
Hz, 2H), 2.62
(d, J=9.8 Hz,
1H), 2.23 (s,
6H), 1.20 (t, J
= 7.5 Hz, 3H),
0.96 — 0.84 (m,
1H), 0.69 -
0.58 (m, 2H),
0.48 — 0.40 (m,
1H).

(ESDm/z=563(
M+1)*

39

CbzHN._,+CO0H

(s}
F O

Z8

i ’N\NSEM
(O
N
N7 NF

Z11

Z20

'H NMR (400
MHz,

Methanol-ds) 6
8.65(d,J=2.0
Hz, 1H), 8.28
(dd, J = 11.6,
2.1 Hz, I1H),
7.11 (dd, J =
8.6, 6.6 Hz,
1H), 6.54 (dd,
J =105, 2.7
Hz, 1H), 6.44
(td,J=8.4,2.6
Hz, 1H), 5.16
(d, /= 9.8 Hz,
1H), 4.95 (dd,
J =114, 2.0
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Hz, 1H), 3.41
dd, J = 11.6,
1.7 Hz, 1H),
3.28 ~3.20 (m,
IH), 227 (s,
6H), 1.26 (d, J
= 6.9 Hz, 3H),
1.20 (d,J= 6.9
Hz, 3H),0.93
0.84 (m, 1H),
0.71 - 0.59 (m,
2H), 0.50 —
0.40 (m, 1H).

(ESD)m/z=578(
M+1)*

40

CbzHN._,COOH

(S)
F 6]

z8

/N\
o N-SEM
HaN F

z22

Z20

'H NMR (400
MHz,
Methanol-ds) 6
7.74 (dd, J =
12.1, 2.1 Hgz,
1H), 7.43 (dd,
J=84,2.1 Hz,
1H), 7.29 (t, J
= 8.3 Hz, 1H),
7.11 (dd, J =
8.5, 6.6 Hz,
1H), 6.54 (dd,
J =105, 2.6
Hz, 1H), 6.43
(td,J=84,2.7
Hz, 1H), 5.13
(d, J=9.8 Hz,
1H), 4.96 (dd,
J =115, 2.0
Hz, 1H), 3.40
(dd, J = 11.6,
1.7 Hz, 1H),
3.28 -3.18 (m,
1H), 2.62 (d, J
= 10.0 Hz,
1H), 2.23 (s,
6H), 1.23 (dd,
J =245, 69
Hz, 6H),0.96 —
0.86 (m, 1H),
0.70 — 0.56 (m,
2H), 0.48 -
0.40 (m, 1H).
(ESDm/z=577(
M-+1)*

41

ChzHN__«COCH
()

o

z8

/N\
N-SEM
o
N
HaNT N

Zi0

220

'H NMR (400
MHz,

Methanol-ds) 6
9.20(d,J=2.5
Hz, 1H), 8.42
(dd, J = 8.7,
2.6 Hz, 1H),
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7.80 (d, J= 8.8
Hz, 1H), 7.11
(dd, J = 8.5,
6.6 Hz, 1H),
6.55 (dd, J =
10.5, 2.6 Hz,
1H), 6.45 (td,
1H), 5.18 (d, J
= 9.7 Hz, 1H),
4.94 (dd, 2H),
342 (dd, J =
11.6, 1.7 Hz,
1H), 3.28 -
3.20 (m, 1H),
2.40 (s, 6H),
1.26 (d,/=17.0
Hz, 3H), 1.20
(d, /= 7.0 Hz,
3H), 095 -
0.86 (m, 1H),
0.72 - 0.60 (m,
2H), 0.51 -
0.42 (m, 1H).

(ES)m/z=560
(M+1)*

'H NMR (400
MHz,
Methanol-d4)
o 7.76 — 7.68
(m, 2H), 7.36 —
7.28 (m, 2H),
7.09 (dd, J =
11.2, 9.1 Hz,
1H), 6.70 (dd,
J =120, 7.1
Hz, 1H), 5.13
(d, J = 9.9 Hz,
1H), 4.93 (dd,

CbzHN., COOH \ _ e N T = 115, 2.0
FD%A B N,;\)\NYO 7)\? Hz, 1H), 3.39
BOE 7 g @dd, J = 115,

212 1.7 Hz, 1H),
2.63 - 2.55 (m,
H), 2.39 (s,
3H), 230 (s,
6H), 0.95 (dt, J
= 9.0, 4.9 Hz,
1H), 0.64 (dtd,
J = 18.6, 94,
5.3 Hz, 2H),
0.45 (dd, J =
5.7, 3.7 Hz,
1H).

(ESI) m/z=549
(M+1)"
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43

E.
F

ChzHN,, _COOH
(9

o f

H,N

'H NMR (400
MHz,
Methanol-d4)
o 7.77 — 7.69
(m, 2H), 7.37 -
7.29 (m, 2H),
7.07 (dd, J =
11.2, 9.0 Hz,
1H), 6.69 (dd,
J =119, 71
Hz, 1H), 5.15
(d, J = 9.9 Hz,
1H), 4.94 (dd,
J =115, 20
Hz, 1H), 3.39
(dd, J = 1L.5,
1.7 Hz, 1H),
2.83(q,J=75
Hz,2H),2.63 —
2.55 (m, 1H),
2.32 (s, 6H),
1.20(t, J=7.5
Hz, 3H), 0.94
(dt,J=8.9,4.9
Hz, 1H), 0.65
(dtd, J = 13.3,
94, 4.8 Hz
2H), 0.44 (dd,
J=5.6,3.6Hz,
1H).

(ESI) m/z=563
M+1)*

44

F

F

CbzHN,, COOH

(s}
O

zZ12

’N\
| S N-SEM
N
HNT NF

Z10

Z20

'H NMR (400
MHz,
Methanol-d4)
6916 d,J =
2.5 Hz, 1H),
8.40 (dd, J =
8.7, 2.6 Hz
1H), 7.76 (d, J
= 8.8 Hz, 1H),
7.06 (dd, J =
11.2, 9.0 Hgz,
1H), 6.70 (dd,
J =119, 7.1
Hz, 1H), 5.20
(d, J = 9.9 Hz,
1H), 4.92 (dd,
J =114, 20
Hz, 1H), 3.41
(dd, J = 11.6,
1.7 Hz, 1H),
3.28 —3.22 (m,
1H), 2.65 (d, J
= 9.8 Hz, 1H),
2.40 (s, 6H),
1.27(d,J=6.9
Hz, 3H), 1.20




109

15 Apr 2024

(d,J =69 Hz,
3H), 0.89 (dt, J
=75, 4.2 Hz,
1H), 0.66 (tq, J
= 82, 4.3 Hz,
2H), 0.47 (d, J
= 9.1 Hz, 1H).
(ESD) m/z=578
(M+1)"

2021304045

Cl

bzHN,, COOH

(S)
F.
F [8)

Z12

'"H NMR (400
MHz,
Methanol-d4)
5 7.78 — 7.68
(m, 2H), 7.36 —
7.29 (m, 2H),
7.06 (dd, J =
11.2, 9.0 Hz,
1H), 6.69 (dd,
J =119, 71
Hz, 1H), 5.16
(d, J=10.0 Hz,
1H), 4.95 (dd,
J =115, 20
Hz, 1H), 3.40
(dd, J = 1L.5,
1.7 Hz, 1H),
3.29-3.24 (m,
1H), 2.59 (d, J
= 10.0 Hg,
1H), 2.33 (s,
6H), 1.27 (d, J
= 7.0 Hz, 3H),
1.21 (d,J=6.9
Hz, 3H), 0.94
(dt,J=8.9,4.9
Hz, 1H), 0.63
(ddt, J = 18.4,
9.3, 4.6 Hz
2H), 0.44 (dd,
J=5.7,3.7Hz,
1H).

(ESI) m/z=577
(M+1)*

Cl

bzHN,, ~COOH

(S)
E.
F O

Z12

F =N
N-SEM N
S
N
HNT NP

T\ 7

'H NMR (400
MHz,

Methanol-d4)
0 8.66 (d, J =
2.0 Hz, 1H),
828 (dd, J =
11.6, 2.1 Hz,
1H), 7.06 (dd,
J =112, 90
Hz, 1H), 6.70
(dd, J = 11.9,
7.1 Hz, 1H),
517(d,J=99
Hz, 1H), 4.92
(dd, J = 11.5,
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2.0 Hz, 1H),
341 (dd, J =
11.5, 1.7 Hz,
H), 328 -
321 (m, 1H),
2.63(d,J=9.8
Hz, 1H), 2.28
(d, J = 1.0 Hz,
6H), 1.27 (d, J
= 6.9 Hz, 3H),
1.21(d, J=6.9
Hz, 3H), 0.88
(dt,J=7.8,4.3
Hz, 1H), 0.64
(tq, J=9.5, 4.6
Hz, 2H), 0.46
(d,J =72 Hz,
1H).

(ESI) m/z=596
(M+1)"

47

Cl

F O

bzHN,, _COOH
s)

/
1 :N\N—SEM N, \ q
(T N
HoN

2!
Z1

'H NMR (400
MHz,
Methanol-ds) 6
8.08 (d,J=2.2
Hz, 1H), 8.29
(dd, J = 11.6,
2.1 Hz, I1H),
7.51(d,J=2.1
Hz, 1H), 7.03
(dd, J = 11.2,
9.0 Hz, 1H),
6.76 — 6.64 (m,
2H), 5.13 (d, J
= 10.0 Hz,
1H), 5.04 (p, J
= 6.7 Hz, 1H),
494 (dd, J =
114, 1.9 Hz,
1H), 3.41 (dd,
J =115, 1.7
Hz, 1H), 2.60
(d, 1H), 2.34 —
2.25 (m, 6H),
1.37(d,J=6.6
Hz, 3H), 1.33
(d, J= 6.7 Hz,
3H), 0.91 -
0.82 (m, 1H),
0.69 — 0.59 (m,
2H), 0.49 -
0.42 (m, 1H).
(ESI) m/z=594
(M+1)*

48

Cl

(s)
F
F O

bzHN,, COOH

Z12

HyN

g

e

OH

'H NMR (400
MHz,

Methanol-ds) 6
7.75(d,J=8.5
Hz, 2H), 7.51
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(s, LH), 7.40 _
7.28 (m, 2H),
7.05 (4, J =
10.1 Hz, 1H),
6.80 - 6.63 (m,
2H), 5.12 (d, J
= 100 Hz,
IH), 5.08 -
4.96 (m, 2H),
340 (d, J =
11.5Hz, 1H),
2.57 (d,J = 9.6
Hz, 1H), 2.34
(s, 6H), 1.36
(dd, J = 17.6,
6.6 Hz, GH),
1.01 - 0.86 (m,
IH), 0.72 -
0.56 (m, 2H),
0.49 — 0.37 (m,
1H).

(ESI) m/z=575
(M+1)"

'H NMR (400
MHz,
Methanol-ds) 6
7.75(d,J=8.5
Hz, 2H),7.40 —
7.29 (m, 2H),
7.14-7.03 (m,
IH), 6.77 -
6.63 (m, 1H),
517 (d,J=9.9

Hz, 1H), 4.95
CbzHN,, ( S:OOH N

/ i O~ N _
5 L] N Y N o | (dd, J = 11.4,
IZ(SA Y | T 19 Hz, IH)
NG © A(% 341 (dd, J =

212 ", ot AN 11.5, 1.7 Hz,
1H), 2.61 (d,
J=9.9 Hz, 1H),
234 (s, GH),
2.23 -2.12 (m,
1H), 113 -
0.89 (m, SH),
0.72 - 0.59 (m,
2H), 051 -
0.41 (m, 1H).
(ESI) m/z=575
(M+1)"

'H NMR (400
MHz,

Y 7 i Methanol-ds) &
_N,_cooH N & P
Cbz 15} “ : N-SEM N iNj:Nfo o /CNg:(N 7.74 (d, J=28.5
A NN 1 ' Hz, 2H), 7.33
F 0

f T A on (d. J = 8.6 Hz,
213 ! 2H), 7.11 (dd.
J=85.6.6Hz,
1H), 6.54 (dd.
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J =105, 2.6
Hz, 1H), 6.43
(td,J = 8.5, 2.6
Hz, 1H), 5.14
(d, J= 9.8 Hz,
1H), 4.97 (dd,
J =115, 2.0
Hz, 1H), 3.40
(dd, J = 11.5,
1.8 Hz, 1H),
3.28 -3.20 (m,
1H), 2.61 (d, J
= 9.9 Hz, 1H),
2.33 (s, 6H),
1.23 (dd, J =
24.5, 6.9 Hz,
6H), 0.98 -
0.89 (m, 1H),
0.71 - 0.56 (m,
2H), 0.48 -
0.38 (m, 1H).
(ESDm/z=576(
M+1)"

51

Cbz”

H
N, COOH
(S

Z13

Fall

g

F =t
NSEM | N
Y /Nj\f
T~ /K

OH

'H NMR (400
MHz,
Methanol-ds) 6
8.69 (t, /=13
Hz, 1H), 8.30
(dd, J = 11.6,
2.2 Hz, 1H),
7.49 (d,J=2.1
Hz, 1H), 6.88
(ddd, J = 8.5,
5.7, 2.2 Hz,
1H), 6.72 (d, J
= 2.1 Hz, 1H),
6.64 — 6.53 (m,
1H), 5.14 (d, J
= 9.9 Hz, 1H),
5.10-4.97 (m,
2H), 3.55 (dd,
J = 115, 1.7
Hz, 1H), 2.67
(d,J=10.0 Hz,
1H), 2.30 (d, J
= 1.0 Hz, 6H),
1.35 (dd, J =
14.6, 6.6 Hgz,
6H), 0.95 -
0.83 (m, 1H),
0.75-0.61 (m,
2H), 0.50 -
0.43 (m, 1H).
(ESDm/z=594(
M-+1)*
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'H NMR (400
MHz,
Methanol-d4)
o 7.77 — 7.69
(m, 2H), 7.36 —
7.26 (m, 2H),
6.48 — 6.34 (m,
2H), 5.18 (d, J
= 9.5 Hz, 1H),
503 (dd, J =
11.6, 2.0 Hz,
N 1H), 3.47 (dd,
J =116, 1.8
Hz, 1H), 2.98
(d, J = 9.6 Hz,
1H), 2.40 (s,
F 3H), 2.32 (s,
6H), 0.96 (dt, J
= 9.1, 54 Hz,
1H), 0.72 (dt, J
=10.7, 5.4 Hz,
1H), 0.63 (dt, J
= 9.7, 5.1 Hz,
1H), 0.48 (s,
1H).
(ESDm/z=549(
M+1)*

'H NMR (400
MHz,
Methanol-d4)
o 7.77 — 7.68
(m, 2H), 7.36 —
7.28 (m, 2H),
6.44 (dt, J =
10.3, 2.1 Hz,
1H), 6.36 (td, J
=94, 2.6 Hz,
1H), 5.18 (d, J
= 9.6 Hz, 1H),
5.04 (dd, J =
M| 11.5, 2.0 Hz,
: o 1H), 3.47 (dd,
Y 0 N, ] J =118, 1.8
. 5 OH o7 Hz, 1H), 2.97
z14 HoN (d, J =9.6 Hz,
© F 1H), 2.85 (q, J
= 7.5 Hz, 2H),
2.31 (s, 6H),
1.21 (t,J=17.5
Hz, 3H), 0.96
(dt,J=9.1,54
Hz, 1H), 0.72
(dt, J = 10.8,
5.5 Hz, 1H),
0.63 (dt, J =
9.6, 5.2 Hz,
1H), 0.48 (t, J
=4.9 Hz, 1H).
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(ESDm/z=563(
M+1)*

54

?bz (o]

Z14

HyN

'H NMR (400
MHz,
Methanol-ds) 6
7.70 —7.62 (m,
2H), 7.38 (d, J
= 2.1 Hz, 1H),
7.28 - 7.21 (m,
2H), 6.61 (d, J
= 2.1 Hz, 1H),
6.34 (dt, J =
10.3, 2.0 Hgz,
1H), 6.27 (td, J
= 95, 2.6 Hz,
IH), 5.11 -
4.92 (m, 3H),
3.37 (dd, J=
11.7, 1.8 Hz,
1H), 2.87 (d, J
= 9.8 Hz, 1H),
2.25 (s, 6H),
1.25 (dd, J =
9.8, 6.6 Hz,
6H), 0.85 (dt, J
=10.0, 5.4 Hz,
1H), 0.60 (dt, J
=10.5, 5.3 Hz,
1H), 0.53 (dt, J
= 0.6, 5.0 Hz,
1H), 0.37 (dd,
J=9.2,5.3 Hz,
1H).

(ESD)m/z=575(
M+1)*

55

CbzHN,, COOH

(s)
F
F O

Z12

~»
m
2

%
Z

HoN

OH

1H NMR (400
MHz,

Methanol-d4)
0 7.63 (d, J =
8.3 Hz, 2H),
7.28 —7.20 (m,
2H), 7.06 -
6.96 (m, 1H),
6.57 (dd, J =
12.0, 7.1 Hz,
1H), 493 -
4.86 (m, 1H),
480 (d,J=1.8
Hz, 1H), 3.27
(dd, J = 11.5,
1.7 Hz, 1H),
2.45(d,J=99
Hz, 1H), 2.24
(d, J =12 Hz,
6H), 128 -




15 Apr 2024

2021304045

115

1.08 (m, 3H),
0.97 - 0.87 (m,
IH), 0.87 -
0.77 (m, 1H),
0.60 — 0.45 (m,
2H), 0.33 (d, J
= 7.3 Hz, 1H).

(ESDm/z=525(
M+1)*

56

H
N,, _COOH
Cbz” 1

z13

HoN

~
m
ES

'H NMR (400
MHz,
Methanol-ds) 6
7.79 — 7.66 (m,
2H), 7.54 -
7.44 (m, 1H),
7.37-7.28 (m,
2H), 6.88 (s,
1H), 6.72 (t, J
= 1.8 Hz, 1H),
6.58 (q,/=18.6
Hz, 1H), 5.11
(d, J=19.7 Hz,
1H), 5.04 (t, J
= 8.3 Hz, 2H),
354 d, J =
11.7 Hz, 1H),
262 (d, J =
10.0 Hz, 1H),
232 (t,J=1.6
Hz, 6H), 2.15
(s, 1H), 1.42 -
1.19 (m, 10H),
1.02-0.81 (m,
2H), 0.77 -
0.58 (m, 2H).
(ESDm/z=575(
M+1)"

57

Chz.

H
_N,,_COQH
is)

Z13

H,N

'H NMR (400
MHz,

Methanol-ds) 6
7.75(d,J=18.3
Hz, 2H), 7.34
(d, /= 8.3 Hz,
2H), 6.92 (ddd,
J=86,58,2.1
Hz, 1H), 6.65 —
6.50 (m, 1H),
5.15(d, /=99
Hz, 1H), 5.02
(dd, J = 11.6,
1.9 Hz, 1H),
3.54 (dd, J =
11.6, 1.6 Hz,
1H), 2.66 (d, J
= 10.0 Hz,
1H), 2.38 (s,
3H), 2.33 (s,
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6H), 0.97 (dt, J
= 9.0, 4.9 Hz,
1H), 0.68 (dtd,
J = 186, 9.4,
52 Hz, 2H),
0.53 - 0.35 (m,
1H).
(ESDm/z=549(
M+1)*

58

b
~Ns, COOH
Chz "5

Z13

'H NMR (400
MHz,
Methanol-ds) 6
7.77-7.71 (m,
2H), 7.37 -
7.30 (m, 2H),
6.91 (ddd, J =
8.3, 57, 2.2
Hz, 1H),6.61 —
6.49 (m, 1H),
5.16(d,J=9.9
Hz, 1H), 5.02
(dd, J = 1L.5,
2.0 Hz, 1H),
3.54 (dd, J =
11.5, 1.7 Hz,
1H), 2.82 (q, J
= 7.5 Hz, 2H),
2,66 (d, J =
10.1 Hz, 1H),
2.32 (s, 6H),
1.20 (t, J=17.5
Hz, 3H), 0.97
(dt,J=9.2,5.0
Hz, 1H),0.75 -
0.61 (m, 2H),
046 (dq, J =
7.7, 4.0 Hgz
1H).
(ESDm/z=563(
M+1)*

59

(IDbz o]

HN,
F e “OH
F (ol

Z14

/N\
N-SEM
==
A
HoN I N

Z10

'H NMR (400
MHz, DMSO-
ds) & 10.75 (s,
1H), 8.88 (d, J
= 2.6 Hz, 1H),
8.63 (d,J=9.2
Hz, 1H), 8.15
dd, J = 87,
2.6 Hz, 1H),
7.58 — 7.40 (m,
2H), 6.86 (d, J
= 2.0 Hz, 1H),
6.67 — 6.45 (m,
4H), 521 -
4.93 (m, 4H),
3.50 (dd, J =
11.5, 1.7 Hz,
1H), 2.93 (d, J
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= 9.6 Hz, 1H),
2.33 (s, 8H),
1.29(d,J=6.6
Hz, 3H), 1.23
(d, J= 6.6 Hz,
3H), 0.86 -
0.76 (m, 2H),
0.70 - 0.60 (m,
2H), 0.61 -
0.51 (m, 2H),
0.48 —0.39 (m,
1H).
(ESDm/z=576(
M+1)*

60

F =N, /4
N-SEM N \
HN

? z11 /K OH

'H NMR (400
MHz, DMSO-
ds) 6 10.94 (s,
1H), 8.67 (s,
2H), 8.14 (dd,
J =121, 2.1
Hz, 1H), 7.45
(d, /= 2.0 Hz,
IH), 7.25 -
6.93 (m, 1H),
6.86 (d, J=2.0
Hz, 1H), 6.56
(dd, J = 9.8,
7.7 Hz, 2H),
5.20-4.90 (m,
3H), 3.01 -
291 (m, 1H),
2.16 (s, 7H),
1.29 (d,J=6.6
Hz, 4H), 1.23
(d, /= 6.6 Hz,
3H), 0.80 (dd,
J=9.8,5.1 Hz,
1H), 0.70 -
0.61 (m, 1H),
0.61 —0.54 (m,
1H), 0.44 (s,
1H).
(ESDm/z=594(
M+1)*

61

'"H NMR (400
MHz,
Methanol-d4)
o 7.78 — 7.67
(m, 2H), 7.37 -
7.30 (m, 2H),
644 (dt, J =
10.3, 2.1 Hz,
1H), 6.35 (td, J
=95, 2.6 Hz,
1H), 5.20 (d, J
= 9.6 Hz, 1H),
5.04 (dd, J =
11.6, 2.0 Hz,
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1H), 3.48 (dd,
J =117, 1.7
Hz, 1H), 3.31
(g, J = 1.8 Hz,
1H), 2.97 (d, J
= 9.5 Hz, 1H),
2.33 (s, 6H),
1.28 (d,J=6.9
Hz, 3H), 1.21
(d, J = 6.9 Hz,
3H), 0.95 (dt, J
=92, 5.5 Hz,
1H), 0.72 (dt, J
=93, 5.4 Hz,
1H), 0.63 (dt, J
= 9.7, 5.0 Hz,
1H), 0.47 (s,
1H).
(ESDHm/z=577(
M+1)*

'H NMR (400
MHz,
Methanol-d4)
89.19 — 9.11
(m, 1H), 8.81
(d, J=19.3 Hz,
OH), 8.39 (tt, J
=509, 2.6 Hz,
1H), 7.74 (t, J
= 7.5 Hz, 1H),
7.51(d,J=1.9
Hz, 1H), 7.04
(dd, J = 11.2,
9.0 Hz, 1H),
6.76 — 6.66 (m,
wl 2H), 5.15 (dt, J

CbzHN,, COOH n e i
E & \\N—SEM N/ \ ‘/Nj\foo | N | = 98, 4.7 HZ,
A .
y Y N (0] A M, N 2N IH), 511 —

o T A oH i 4.98 (m, IH),
o 4.94 (dd, J =
11.5, 1.9 Hz,
1H), 3.41 (dd,
J = 115, 17
Hz, 1H), 2.62
(d,J/=10.0 Hz,
IH), 2.39 (s,
6H), 1.35 (dd,
J = 183, 6.6
Hz, 6H), 0.93 -
0.82 (m, 1H),
0.72—0.59 (m,
2H), 050 -
0.42 (m, 1H).
(ESDm/z=576
(M+1)*,
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63

| P
N-SEM
o Y
N
H NN

Zio

'H NMR (400
MHz,
Methanol-ds) 6
9.19(d,J=2.6
Hz, 1H), 8.42
(dd, J = 8.8,
2.7 Hz, 1H),
7.79 (d,J=28.7
Hz, 1H), 6.91
(ddd, J = 8.5,
5.8, 2.2 Hz,
1H), 6.57 (td, J
= 9.6, 7.3 Hz,
1H), 5.20 (d, J
= 9.9 Hz, 1H),
5.00 (dd, J =
11.5, 2.0 Hz,
1H), 3.56 (dd,
J =115, 1.6
Hz, 1H),3.28 —
3.19 (m, 1H),
2.72 (d,J=9.7
Hz, 1H), 2.40
(s, 6H), 1.27
(d, /= 6.9 Hz,
3H), 1.20 (d, J
= 6.9 Hz, 3H),
0.97 — 0.85 (m,
1H), 0.77 -
0.62 (m, 2H),
0.54 - 0.44 (m,
1H).
(ESDm/z=578(
M-+1)*

64

H
Ny, -COOH

Chz” "y
F O

Z13

F =N,
< N-SEM NG
S
N
HNT N

Akl

'H NMR (400
MHz,

Methanol-ds) 6
8.06 (s, OH),
8.29 (dd, J =
11.6, 2.2 Hz,
1H), 6.91 (ddd,
J=8.4,58,2.1
Hz, 1H), 6.57
(td,J=9.5,7.2
Hz, 1H),5.20 —
5.14 (m, 1H),
5.00 (dd, J =
11.5, 1.9 Hz,
1H), 3.55 (dd,
J =117, 1.7
Hz, 1H),3.29 -
321 (m, 1H),
2.70(d,J=9.9
Hz, 1H), 2.29
(d, J= 1.0 Hz,
6H), 1.27 (d, J
= 7.0 Hz, 3H),
1.20 (d, J=6.9
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Hz, 3H), 0.96 —
0.86 (m, 1H),
0.76 - 0.61 (m,
oH), 052 -
0.44 (m, 1H).
(ESDm/z=596(
M+1)"

65

Cbz

H
N, _COOH
)

Z13

'H NMR (400
MHz,
Methanol-ds) 6
7.76 —7.71 (m,
2H), 7.35 -
7.31 (m, 2H),
6.90 (ddd, J =
84, 58, 2.2
Hz, 1H), 6.55
(td,J=9.7,74
Hz, 1H), 5.16
(d,J=10.0 Hz,
1H), 5.03 (dd,
J =116, 2.0
Hz, 1H), 3.54
(dd, J = 11.6,
1.6 Hz, 1H),
326 (dd, J =
14.0, 7.0 Hz,
1H), 2.65 (d, J
= 9.6 Hz, 1H),
2.32 (s, 6H),
1.27(d,J=6.9
Hz, 3H), 1.20
(d, J= 6.9 Hz,
3H), 099 -
0.92 (m, 1H),
0.74 — 0.60 (m,
2H), 0.50 -
0.42 (m, 1H).
(ESDm/z=577
(M+1)"

66

(‘)bz o}

HN,,
F ‘fisy OH

Z14

N o
weem| N
(O Y
N
N NP

Z10

'H NMR (400
MHz,

Methanol-ds) 6
9.10 (d,J=2.5
Hz, 1H), 8.36
(dd, J = 8.8,
2.6 Hz, 1H),
7.72 (d,J=8.8
Hz, 1H),6.52 —
6.29 (m, 2H),
524 (d,J=09.1
Hz, 1H), 5.01
(d,J=11.7Hz,
1H), 3.48 (d, J
=11.1Hz, 1H),
3.04(d,/=8.9
Hz, 1H), 2.39
(s, 6H), 1.42 —
1.32 (m, 1H),
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1.28 (d, J= 6.9
Hz, 3H), 1.22
(d, J= 7.0 Hz,
3H), 1.01 -
0.90 (m, 1H),
0.80 — 0.69 (m,
1H), 0.69 -
0.61 (m, 1H),
0.56 — 0.45 (m,
1H).
(ESDm/z=578
(M+1)*

67

z21

"H NMR (400
MHz,
Methanol-ds) 6
7.77 —17.67 (m,
2H), 7.36 -
7.29 (m, 2H),
6.49 —6.33 (m,
2H), 5.20 (d, J
=94 Hz, 1H),
5.04 (dd, J =
11.7, 2.0 Hz,
1H), 3.47 (dd,
J =117, 1.8
Hz, 1H), 2.98
(d, /=94 Hz,
1H), 2.30 (s,
7H), 2.22 (tt, J
= 8.4, 5.1 Hz,
1H), 1.15 -
1.01 (m, 3H),
1.05-0.92 (m,
4H), 0.78 -
0.67 (m, 1H),
0.68 —0.58 (m,
1H), 0.53 -
0.42 (m, 1H).
(ES)m/z=575
(M+1)*

68

(ESD)m/z=596
(M+1)*

69

H
N, COOH
Cbz”™ ™)

Z15

"H NMR (400
MHz,

Methanol-ds) 6
7.76 (d,J=8.3
Hz, 2H), 7.34
(d, J= 8.2 Hz,
2H), 6.89 -
6.77 (m, 2H),
5.20(d,J=9.9
Hz, 1H), 5.00
(dd, J = 11.6,
1.9 Hz, 1H),
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349 d, J =
11.7 Hz, 1H),
2.68 (d,/=9.8
Hz, 1H), 2.37
(d, /= 2.3 Hz,
3H), 2.35 (s,
6H), 0.97 (dt, J
= 8.7, 4.9 Hz,
1H), 0.68 (qq,
J=9.3,5.1 Hz,
2H), 0.46 (dd,
J = 10.1, 4.8
Hz, 1H).

(ESDHm/z=549
M+1)*

2021304045

'H NMR (400
MHz,

Methanol-ds) 6
7.75(d, /=84
Hz, 2H),7.53 -
7.46 (m, 2H),
7.37-7.30 (m,
2H), 6.83 (dt, J
= 9.8, 2.5 Hz,
2H), 5.42 (dt, J
=19.7, 6.7 Hz,
IH), 5.16 (d, J

H SE -
SO0 Nl 7 Do T Ty 504
Fw =4 N@YO NG 5.00 (m
¢ H F M (m’ IH)’
o A o A(% 3.54-3.47 (m,
75| HN : 1H), 2.63 (d, J
= 9.9 Hz, 1H),
233 (s, 6H),
139 1.33 (m,
6H), 0.95 (dt, J
— 8.6, 4.8 Hz,
1H), 0.68 (ddp,
J = 141, 9.2,
43 Hz, 2H),
0.48— 0.42 (m,
LH).
(ESDm/z=575
(M+1)*

'H NMR (400
MHz,

Methanol-ds) 6
9.18 (s, 1H),
8.41 (d,J=9.1

H
_N, _COOH A N w | Hz, 1H), 7.77

Cbz™ (s NSEM 7 NN o AN > >
o e~ ~F IH), 757 -

747 (m, 1H),
6.89 — 6.74 (m,
oH), 6.72 -
6.62 (m, 1H),
5.13 —4.90 (m,
1H), 3.51 (d, J

Z15 s
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=11.5Hz, 1H),
267 (t, J =
10.2 Hz, 1H),
2.40 —2.36 (m,
6H), 1.40 (ddd,
J =398, 15.7,
6.9 Hz, 7H),
091 (d,/=9.1
Hz, 1H), 0.78 —
0.62 (m, 2H),
0.48 (d,/=9.0
Hz, 1H), 0.10
(s, LH).

(ESDHm/z=576
M+1)*

72

H
N, _COOH
Cbz 7s)

Z15

F =N /
weem | N \
ﬁﬁ Nq\fo
HaN

2 211 /K OH

'H NMR (400
MHz,
Methanol-ds) 6
8.72 - 8.61 (m,
1H), 8.31 (dd,
J =117, 2.1
Hz, 1H),7.57 -
7.48 (m, 1H),
6.89 — 6.79 (m,
1H), 6.78 -
6.69 (m, lH),
6.59 (dd, J =
47.7, 8.8 Hz,
1H), 5.10 -
4.92 (m, 1H),
350 d, J =
12.0 Hz, 1H),
2,67 (d, J =
10.1 Hz, 1H),
2.30(d,J=4.7
Hz, 6H), 1.48 —
1.27 (m, 7H),
1.19—1.06 (m,
1H), 093 -
0.86 (m, 1H),
0.67 (s, LH),
047 (d,/=8.9
Hz, 1H), 0.10
(s, 1H).
(ESDm/z=594
(M+1)*

73

H
N, _COOH
Cbz %(sy
F
O

Z15

=N, N/O =N
N-SEM
O
N
NN

zZ10

'H NMR (400
MHz,

Methanol-ds) 6
9.11 -9.00 (m,
1H), 8.35 (dd,
J=18.6,2.6 Hz,
1H), 7.74 -
7.58 (m, 1H),
6.89 — 6.74 (m,
1H), 6.56 (d, J
= 8.9 Hz, 1H),
5.01 -4.90 (m,
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IH), 3.55 -
3.41 (m, 1H),
3.28 —3.20 (m,
1H), 2.71 (d, J
=99 Hz, 1H),
2.49 —2.33 (m,
6H), 148 -
1.01 (m, 8H),
0.93 (dt, J =
8.0, 44 Hz,
1H), 0.78 -
0.56 (m, 1H),
0.49 (d,J=9.5
Hz, 1H).

(ESDm/z=578
M+1)*

74

H
N, _COOH
Cbz ""(S)
F
(o)

Z15

HoN

(ESDm/z=577
(M+1)*

75

H
H No
QooN N, )

Z16

2l

/N\
N-SEM
o0
N
N NP

Z10

b

'H NMR (400
MHz,
Methanol-ds) 6
9.09(d,/J=2.6
Hz, 1H),8.41 -
8.32 (m, 2H),
7.69 (d,J=18.7
Hz, 1H), 7.47
(d, J= 2.1 Hz,
1H), 7.03 -
6.92 (m, 2H),
6.73 - 6.67 (m,
2H), 6.56 -
6.44 (m, 2H),
5.28 -5.20 (m,
2H), 5.16 -
5.10 (m, 1H),
5.11 -5.05 (m,
2H), 5.07 -
4.99 (m, 1H),
3.60 —3.49 (m,
1H), 3.50 -
3.46 (m, 1H),
3.16 -3.12 (m,
IH), 3.13 -
3.05 (m, 2H),
2.38 (s, 6H),
145 (t,J=6.8
Hz, 1H), 1.34
(dd, J = 124,
6.6 Hz, 7H),
1.01-0.91 (m,
1H), 0.77 -
0.63 (m, 2H),
0.57 - 0.48 (m,
1H).
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(ESDm/z=576
(M+1)*

76

H
HQOCL_N.
% 75y Cbz

Z16

'H NMR (400
MHz,
Methanol-ds) 6
7.76 (d,J=18.2
Hz, 2H), 7.47
(d, J= 2.1 Hz,
1H), 7.34 (d, J
= 8.2 Hz, 2H),
7.02-6.91 (m,
1H), 6.71 (d, J
= 2.1 Hz, 1H),
649 (m, J =
9.0, 3.5 Hz,
1H), 5.20 (d, J
= 9.8 Hz, 1H),
511 (@ddJ =
12.9, 6.8 Hz,
2H), 3.56 (d, J
=11.8 Hz, 1H),
3.03(d,J=9.8
Hz, 1H), 2.34
(s, 6H), 1.34
(dd, J = 11.4,
6.6 Hz, 6H),
1.02 -0.92 (m,
1H), 0.78 -
0.69 (m, 1H),
0.69 — 0.60 (m,
IH), 0.52 -
0.44 (m, 1H).

(ESD)m/z=575
(M+1)*

77

H
N, _COOH
)

Chz
F
(0)

Z15

HoN

'H NMR (400
MHz,

Methanol-ds) 6
7.73(d,J=8.5
Hz, 2H), 7.32
(d, J = 8.4 Hz,
2H), 6.82 (ddt,
J =204, 11.2,
5.6 Hz, 2H),
519 d, J =
10.0 Hz, 1H),
4.99 (dd, J =
11.5, 1.9 Hz,
1H), 3.53 -
3.46 (m, 1H),
281 (t,J=17.6
Hz, 2H), 2.66
(d,J=10.0 Hz,
1H), 2.30 (s,
6H), 1.21 (t, J
= 7.4 Hz, 3H),
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0.97 (dt, J =
9.0, 49 Hz,
1H), 0.67 (dtd,
J =135, 9.3,
49 Hz, 2H),
0.46 (d,/=15.8
Hz, 1H).

(ESDm/z=563
(M+1)*

78

H%OC

Z16

N
7s) Cbz

'H NMR (400
MHz,
Methanol-ds) 6
7.79 - 7.72 (m,
2H), 7.38 -
7.31 (m, 2H),
7.02-6.91 (m,
IH), 6.52 -
6.42 (m, 1H),
523(d,/=9.6
Hz, 1H), 5.07
(dd, J = 11.6,
2.0 Hz, 1H),
3.56 (dd, J =
11.6, 1.7 Hz,
1H), 3.08 -
2.95 (m, 1H),
2.82(q,J=17.6
Hz, 2H), 2.35
(s, 6H), 1.20 (4,
J = 7.5 Hg
3H), 1.02 -
0.92 (m, 1H),
0.80 - 0.61 (m,
2H), 0.50 (q, J
=4.9 Hz, 1H).
(ESDm/z=563
(M+1)"

79

H(%OC

Z16

N
7s) Cbz

—N\
N-SEM
O
N
HoNT NP

2

Z10

'H NMR (400
MHz,

Methanol-ds) 6
7.79 - 7.72 (m,
2H), 7.38 -
7.31 (m, 2H),
7.02-6.91 (m,
IH), 6.52 -
6.42 (m, 1H),
523(d,/=9.6
Hz, 1H), 5.07
(dd, J = 11.6,
2.0 Hz, 1H),
3.56 (dd, J =
11.6, 1.7 Hz,
1H), 3.08 -
2.95 (m, 1H),
2.82(q,J=17.6
Hz, 2H), 2.35
(s, 6H), 1.20 (4,
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J = 75 Hz
3H), 1.02 -
0.92 (m, 1H),
0.80 - 0.61 (m,
2H), 0.50 (q, J
= 4.9 Hz, 1H).

(ESDm/z=578
(M+1)*

80

H
N, COOH
[

Cbz
F
(¢]

Z15

H,N

Z2

1

(ESDm/z=575
(M+1)*

81

HC&OC

Z16

N
7s) Cbz

'H NMR (400
MHz,
Methanol-ds) 6
7.73(d,J=8.3
Hz, 2H), 7.33
(d, J = 8.5 Hz,
2H), 6.97 (td, J
= 9.8, 5.1 Hz,
1H), 6.48 (td, J
= 9.0, 3.6 Hz,
1H), 5.22 (d, J
= 9.7 Hz, 1H),
5.07 (dd, J =
11.7, 2.0 Hz,
1H), 3.56 (dd,
J =117, 1.8
Hz, 1H), 3.04
(d, J=9.6 Hz,
1H), 2.38 (s,
3H), 2.31 (s,
6H), 1.03 -
0.93 (m, 1H),
0.80 - 0.70 (m,
1H), 0.70 -
0.61 (m, 1H),
0.54 - 0.44 (m,
1H).
(ESDm/z=549
(M+1)*

82

H(?__OC

Z16

§
7s) Cbaz

'H NMR (400
MHz,

Methanol-ds) 6
7.73(d, /=84

N Hz, 2H), 7.33

(d, /= 8.5 Hz,
2H), 6.96 (td, J
= 9.8, 5.1 Hz,
1H), 6.47 (td, J
= 8.9, 3.6 Hz,
1H), 5.24 (d, J
= 9.7 Hz, 1H),
5.08 (dd, J =
11.5, 2.0 Hz,
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1H), 3.56 (dd,
J =115, 1.7
Hz, 1H), 3.04
(d, J=9.7 Hz,
1H), 2.32 (s,
6H), 1.27 (d, J
= 6.9 Hz, 3H),
1.20 (d, J= 6.9
Hz, 3H), 1.02 -
0.92 (m, LH),
0.80 —0.71 (m,
1H), 071 -
0.61 (m, LH),
0.53 0.4 (m,
1H).

(ESDm/z=577
(M+1)*

83

H(}OC

Z16

N
7s; Cbe

F =N
N-SEM
(7
N
HNTNF

2
Z11

1H NMR (400
MHz,
Methanol-d4)
5 866 (d, J =
2.0 Hz, 1H),
8.28 (dd, J =
11.6, 2.1 Hgz,
1H), 7.47 (d, J
= 2.0 Hz, 1H),
6.97 (td, J =
9.9, 5.1 Hz,
1H), 6.70 (d, J
= 2.1 Hz, 1H),
6.49 (td, J =
8.9, 3.6 Hz
1H), 527 -
5.19 (m, 1H),
5.14-5.02 (m,
2H), 3.56 (dd,
J =117, 1.7
Hz, 1H), 3.08
(d, J =9.6 Hz,
1H), 2.27 (s,
6H), 1.36 (d, J
= 6.6 Hz, 3H),
1.33(d,J=6.6
Hz, 3H), 0.95
(dt,J=9.6,5.2
Hz, 1H),0.78 —
0.63 (m, 2H),
0.51 (s, 1H).
(ESDm/z=594
M+1)*
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84

H
H No
Q00N N

Z16

2
Z11

F =N
N-SEM N
S
N
HNTNF

'H NMR (400
MHz,

Methanol-d4)
0864 (d,J =
2.0 Hz, 1H),
827 (dd, J =
11.5, 2.1 Hgz,
1H), 6.97 (ddd,
J =10.7, 9.0,
5.2 Hz, 1H),
6.48 (td, J =
8.9, 3.6 Hz,
1H), 5.26 (d, J
= 9.3 Hz, 1H),
5.05 (dd, J =
11.7, 2.0 Hz,
1H), 3.57 (dd,
J =116, 1.7
Hz, 1H),3.28 —
3.24 (m, 1H),
3.09(d,J=9.3
Hz, 1H), 2.27
(s, 6H), 1.27
(d, J = 7.0 Hz,
3H), 1.20 (d, J
= 6.9 Hz, 3H),
0.96 (dt, J =
9.8, 54 Hz
1H), 0.71 (ddt,
J =333, 9.6,
5.4 Hz, 2H),
0.57 — 0.49 (m,
1H).

(ESD)m/z=596
(M+1)*

85

H
_N, _CooH

Chz
F (0]

z13

o
m
=

HoN

Z23

3\ 2~
z
_0
Z
1//
@]

'H NMR (400
MHz,

Methanol-ds) 6
7.69 (dd, J =
8.7, 2.1 Hz,
2H), 7.39 (d, J
= 8.5 Hz, 2H),
6.98 — 6.86 (m,
1H), 6.63 -

N 6.51 (m, 1H),

5.14 (d,J=9.9
Hz, 1H),5.04
5.00 (m, 2H),
439 (s, 2H),
3.65 - 3.55 (m,
1H), 357 -
3.51 (m, 2H),
3.51 - 3.44 (m,
1H), 3.34 (s,
3H), 2.69 -
2.61 (m, 2H),
2.38 (s, 3H),
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232 (s, 3H),
1.35 - 1.27 (m,
IH), 122 -
1.13 (m, LH),
1.02 - 0.92 (m,
2H), 0.76 -
0.60 (m, 3H),
0.51 - 0.41 (m,
1H).
(ESDm/z=579
(M+1)*

86

H
g N ~COOH

Z13

| /N\N SEM
(Y
N
g™ P

2

Z11

Z21

'H NMR (400
MHz,

Methanol-ds) 6
7.69 (dd, J =
8.7, 2.1 Hz,
2H), 7.39 (d, J
= 8.5 Hz, 2H),
6.98 — 6.86 (m,
1H), 6.63 -
6.51 (m, 1H),
5.14(d, /=99
Hz, 1H), 5.04 —
5.00 (m, 2H),
4.39 (s, 2H),
3.65—-3.55 (m,
1H), 3.57 -
3.51 (m, 2H),
3.51-3.44 (m,
1H), 3.34 (s,
3H), 2.69 -
2.61 (m, 2H),
2.38 (s, 3H),
2.32 (s, 3H),
1.35-1.27 (m,
IH), 1.22 -
1.13 (m, 1H),
1.02-0.92 (m,
2H), 0.76 -
0.60 (m, 3H),
0.51-0.41 (m,
1H).

(ESDm/z=579
(M+1)*

87

H
Na, -COOH

Chz”
F O

Z13

H,N

Z21

'H NMR (400
MHz,

Methanol-ds) 6
7.76 (d,J=18.3
Hz, 2H),7.38 —
7.31 (m, 2H),
6.96 — 6.86 (m,
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IH), 6.64 -
6.52 (m, 1H),
517 (d,J=9.9
Hz, 1H), 5.02
(dd, J = 11.5,
2.0 Hz, 1H),
3.54 (dd, J =
11.5, 1.7 Hz,
1H), 2.66 (d,
J=9.9Hz, IH),
2.34 (s, 6H),
2.22-2.10 (m,
1H), LIl -
1.03 (m, 2H),
1.02 - 0.92 (m,
3H), 0.75 -
0.60 (m, 2H),
0.46 (d,J=6.9
Hz, 1H).

(ES)m/z=575
(M+1)*

88

Cl

bzHN,, COOH
(S)

. )
o)
F 8]

Ey=N
N-SEM
(7
N
HNT NP

1

P
N
HOW&\/
O

Z26

'H NMR (400
MHz,
Methanol-ds) 6
9.04 (s, 1H),
8.67 (d,J=2.4
Hz, 1H), 8.28
(dd, J = 11.6,
2.2 Hz, 1H),
7.00 (dd, J =
11.1, 9.0 Hz,
IH), 6.72 (dd,
J =119, 7.1
Hz, 1H), 5.16
(d, /= 8.9 Hz,
1H), 4.89 (d,
1H), 3.56 (t, J
= 6.5 Hz, 2H),
340 (dd, J =
11.5, 1.7 Hz,
1H), 3.26 (s,
3H), 3.01 (t, J
= 6.5 Hz, 2H),
2.56 (d,J=9.0
Hz, 1H), 2.29
(s, 7TH), 0.97 —
0.85 (m, 1H),
0.73 -0.58 (m,
3H), 052 -
0.44 (m, 1H).
(ESDm/z=611
(M+1)"

89

Cl

bzHN,, COOH
(S}

=N
N-SEM
o8
N
HoNT P

7l

Z10

'H NMR (400
MHz,

Methanol-ds) 6
9.20(d,J=2.5
Hz, 1H), 9.04
(s, 1H), 8.42
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(d, /= 2.6 Hz,
1H), 7.81 (d, J
= 8.7 Hz, 1H),
7.00 (dd, J =
11.1, 9.0 Hz,
1H), 6.74 (dd,
J =119, 7.1
Hz, 1H), 5.19
(d, /= 8.6 Hz,
1H), 3.55 (td,J
= 6.5, 2.3 Hz,
2H), 3.40 (dd,
J =118, 1.6
Hz, 1H), 3.25
(s, 3H), 3.01 (4,
J = 6.5 Hz
2H), 2.58 (d, J
= 8.6 Hz, 1H),
2.40 (s, 6H),
0.97 - 0.90 (m,
IH), 0.73 -
0.61 (m, 2H),
0.53 — 0.46 (m,
1H).

(ESD)m/z=579
(M+1)*

90

CbzHN__ +COOH

(3
F Q

z8

N

F =N
wsem| N
N Y N
|~
HNT /K

'H NMR (400
MHz,

Methanol-ds) 6
8.68 (d, 1H),
8.30 (dd, J =
11.6, 2.2 Hz,
1H), 7.49 (d, J
= 2.1 Hz, 1H),
7.10 (dd, J =
8.5, 6.6 Hz,
1H), 6.71 (d, J
= 2.1 Hz, 1H),
6.55 (dd, J =
10.5, 2.6 Hz,
1H), 6.46 (td, J
= 8.4, 2.7 Hz,
1H), 5.11 (d, J
= 9.9 Hz, 1H),
5.03 (p,/=6.7
Hz, 1H), 4.96
(dd, J = 11.5,
2.0 Hz, 1H),
341 (dd, J =
11.6, 1.8 Hz,
1H), 2.63 (d, J
= 9.9 Hz, 1H),
2.30(d,J=1.1
Hz, 6H), 1.34
(dd, J = 12.2,
6.7 Hz, 6H),
0.92 - 0.81 (m,
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IH), 0.70 -
0.58 (m, 2H),
0.48 — 0.40 (m,
1H).
(ESDm/z=577
(M+1)"

91

ChzHN._»CO0H
(s)

F

Z8

!
Z11

Z21

A
F =N No \
| N-SEM
[ S
N
HoNT N

'H NMR (400
MHz,
Methanol-ds) 6
8.06 (d,J=2.0
Hz, 1H),8.32 -
8.24 (m, 1H),
7.17 —17.08 (m,
1H), 6.59 -
6.51 (m, 1H),
6.51 -6.42 (m,
IH), 5.17 (d, J
= 9.7 Hz, 1H),
4.98 —4.90 (m,
1H), 3.41 (dd,
J =115, 1.7
Hz, 1H), 2.66
(d, J=9.6 Hz,
1H), 2.27 (s,
6H), 2.21 -
2.09 (m, 1H),
1.12-1.00 (m,
2H), 1.00 -
0.93 (m, 2H),
0.93 - 0.85 (m,
IH), 072 -
0.58 (m, 2H),
046 (d, /=94
Hz, 1H).
(ESDm/z=576
(M+1)"

92

CbzHN,,_COOH
(s)

F O

’
EooN=N N Y
< N-SEM
| N
N
HaNTNF

rakl
Z21

'H NMR (400
MHz,

Methanol-ds) 6
8.65(d,J=2.0
Hz, 1H), 8.27
(dd, J = 11.6,
2.1 Hz, I1H),
7.07 (dd, J =
11.2, 9.1 Hgz,
1H), 6.70 (dd,
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J = 12.0, 7.1
Hz, 1H), 5.18
(d, /= 9.8 Hz,
1H), 4.92 (d, J
= 12.1 Hg,
1H), 3.41 (d, J
=11.6 Hz, 1H),
2.64(d,/=9.8
Hz, 1H), 2.26
(s, 6H), 2.17
(dd, J = 9.1,
4.6 Hz, 1H),
1.07(d,J=2.9
Hz, 1H), 1.01 -
0.95 (m, 2H),
0.90 (dd, J =
9.1, 49 Hg
2H), 0.66 (dq,
J=84,4.5Hz,
2H), 0.47 (d, J
=§.1 Hz, 1H).

(ESDm/z=594

M+1)*

93

CbzHN . +COOH

(s)
F ¢)

z8

HoN

'H NMR (400
MHz,
Methanol-ds) 6
7.77—17.70 (m,
2H), 7.49 (d, J
= 2.0 Hz, 1H),
7.36 —7.29 (m,
2H), 7.09 (dd,
J=28.5,6.6 Hz,
1H), 6.71 (d, J
= 2.0 Hz, 1H),
6.55 (dd, J =
10.5, 2.6 Hz,
1H), 6.45 (td, J
= 8.4, 2.7 Hz,
1H), 5.09 (d, J
= 9.9 Hz, 1H),
5.06 —4.95 (m,
2H), 3.40 (dd,
J =114, 1.7
Hz, 1H), 2.58
(d, /=9.9 Hz,
1H), 2.32 (s,
6H), 1.36 (d, J
= 6.7 Hz, 3H),
1.33(d,/=6.6
Hz, 3H), 0.92
(td, J = 9.1,
8.0, 4.7 Hz,
1H), 0.63 (qt, J
= 9.3, 5.1 Hz,
2H), 042 (t, J
= 5.4 Hz, 1H).
(ESDm/z=557
(M+1)"
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94

CbzHN._COOH

(S
F 8}

z8

H,N

Z21

'H NMR (400
MHz,
Methanol-ds) 6
7.71(d,J=8.4
Hz, 2H), 7.30
(d, /= 8.4 Hz,
2H), 7.14 -
7.09 (m, 1H),
6.54 (dd, J =
10.6, 2.7 Hz,
1H), 6.46 (td, J
= 8.3, 2.6 Hz,
1H), 5.14 (d, J
= 9.7 Hz, 1H),
497 d, J =
11.5 Hz, 1H),
340 d, J =
11.5 Hz, 1H),
2.61(d,J=9.8
Hz, 1H), 2.28
(s, 6H), 2.22 —
2.12 (m, 1H),
1.08 (dd, J =
8.2, 3.0 Hz
2H), 1.01 -
0.86 (m, 4H),
0.71-0.58 (m,
2H).
(ESDm/z=557
(M+1)"

95

CbzHN_ «COOH

()
F O

Z8

/
=N N
I S N-SEM
N
HaNT NF

Z10

Z21

'H NMR (400
MHz,

Methanol-ds) 6
9.23(d,J=2.5
Hz, 1H), 8.45
(dd, J = 8.8,
2.6 Hz, 1H),
7.83(d,J=8.8
Hz, 1H), 7.12
(dd, J = 8.6,
6.6 Hz, 1H),
6.55 (dd, J =
10.5, 2.6 Hz,
1H), 6.47 (td, J
= 84, 2.7 Hz,
1H), 5.19 (d, J
= 9.6 Hz, 1H),
4.94 (dd, J =
11.6, 1.9 Hz,
1H), 3.42 (dd,
J =116, 1.7
Hz, 1H), 2.69
(d, /= 9.6 Hz,
IH), 241 (s,
6H), 2.22 -
2.08 (m, 1H),
1.11 —1.04 (m,
2H), 1.01 -
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0.94 (m, 2H),
0.93 - 0.86 (m,
IH), 0.74 -
0.59 (m, 2H),
0.53 — 0.44 (m,
1H).
(ESDm/z=558
(M+1)"

96

CbzHN, _COOH
(S

o
F (@)

3 =N
N-SEM
(7
N
HNT N

1

Z24

'H NMR (400
MHz,
Methanol-ds) 6
8.96 (s, 1H),
8.68 (d,J=2.4
Hz, 1H), 8.29
(dd, J = 11.6,
2.1 Hz, I1H),
7.00 (dd, J =
11.2, 9.0 Hz,
1H), 6.70 (dd,
J =120, 7.1
Hz, 1H), 5.16
(d, /=9.6 Hz,
1H), 4.91 (dd,
J =115, 19
Hz, 1H),3.44 -
3.36 (m, 1H),
2.56 (d,J=9.5
Hz, 1H), 2.30
(s, 6H), 2.10
(p, J = 6.9 Hz,
IH), 1.01 -
0.84 (m, 5H),
0.72 - 0.58 (m,
2H), 0.50 -
0.42 (m, 1H).
(ESDm/z=593
(M+1)*

97

CbzHN,, _COOH

rs)
F
F (o)

Z12

=N
N-SEM
O
N
HNT P

2l

Z10

224

'H NMR (400
MHz,

Methanol-ds) 6
922(d,J=24
Hz, 1H), 8.95
(s, 1H), 8.44
(dd, 1H), 7.82
(d, /= 8.8 Hz,
IH), 7.01 (dd,
J =111, 9.0
Hz, 1H), 6.71
(dd, J = 12.0,
7.1 Hz, 1H),
5.18(d,J=9.4
Hz, 1H), 4.91
(d, /= 1.9 Hz,
IH), 3.40 (dd,
J = 116, 1.7
Hz, 1H), 2.59
(d, /= 9.5 Hz,
1H), 2.40 (s,
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6H), 2.17 -
2.06 (m, 1H),
0.99 - 0.84 (m,
SH), 0.73 -
0.61 (m, 2H),
0.53 — 0.40 (m,
1H).
(ESDm/z=575
(M+1)"

98

Cl

bzHN,, COOH

(s}
F
F O

Z12

Z24

'H NMR (400
MHz,
Methanol-ds) 6
8.96 (s, 1H),
7.75(d,J=18.3
Hz, 2H), 7.34
(d, /= 8.5 Hz,
2H), 7.01 (dd,
J =112, 9.0
Hz, 1H), 6.69
(dd, J = 12.0,
7.1 Hz, 1H),
515(d,J=9.6
Hz, 1H), 4.93
(dd, J = 1L.5,
1.9 Hz, 1H),
339 (dd, J =
114, 1.7 Hz,
1H), 2.53 (d, J
= 9.5 Hz, 1H),
2.34 (s, 6H),
2.10 (p, J =
7.0, 6.6 Hz,
IH), 099 -
0.86 (m, 5H),
0.72 -0.57 (m,
2H), 0.48 -
0.40 (m, 1H).
(ESI)m/z=688
(M+1)"

99

CbzHN._ JCOOH

(S)
F O

Z8

’N\
N-SEM
O
N
Han P

Z10

Z24

'H NMR (400
MHz,

Methanol-ds) 6
9.19(d,J=2.5
Hz, 1H), 8.96
(s, 1H), 8.42
(dd, J = 8.7,
2.5 Hz, 1H),
7.79 (d,J=8.7
Hz, 1H), 7.09
(dd, J = 84,
6.6 Hz, 1H),
6.59 — 6.47 (m,
2H), 5.21 -
5.11 (m, 1H),
4.96 — 4.87 (m,
IH), 3.45 -
3.37 (m, 1H),
2.61(d,J=9.2
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Hz, 1H), 2.40
(s, 6H), 2.15 —
2.03 (m, 1H),
0.96 —0.87 (m,
5H), 0.72 -
0.59 (m, 2H),
0.46 (d,7=9.0
Hz, 1H).

(ESDm/z=671
(M+1)*

100

ChzHN.__COOH

(S)
F O

Z8

F =N
N-SEM|
N
N
HoNT NF

Z11

'H NMR (400
MHz,
Methanol-ds) 6
8.97 (s, 1H),
8.68 (d,J=2.0
Hz, 1H), 8.28
(dd, J = 11.6,
2.1 Hz, I1H),
7.08 (dd, J =
84, 6.6 Hz,
1H), 6.52 (ddd,
J =169, 94,
2.6 Hz, 2H),
5.14(d,J=9.3
Hz, 1H), 4.92
(dd, J = 11.6,
2.0 Hz, 1H),
340 (d, J =
11.4 Hz, 1H),
2.60(d,J=9.5
Hz, 1H), 2.29
(s, 6H), 2.14 —
2.03 (m, 1H),
0.99 — 0.83 (m,
5H), 0.71 -
0.58 (m, 2H),
0.49 — 0.42 (m,
1H).
(ESDm/z=575
(M+1)*

101

CbzHN,,_COOH
(S}

F O

1 ’N\N SEM
oh
N
HaNT N

Z11

-N
0 \
Sy
0
HO
723

'H NMR (400
MHz,

Methanol-ds) 6
8.99 (s, 1H),
8.70 — 8.64 (m,
1H), 8.27 (dd,
J = 116, 2.1
Hz, 1H), 7.00
(dd, J = 11.2,
9.0 Hz, 1H),
6.70 (dd, J =
12.0, 7.1 Hgz,
1H), 5.13 (d, J
= 10.0 Hz,
1H), 4.92 (dd,
J =115, 19
Hz, 1H), 3.40
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dd, J = 1L,
1.7 Hz, 1H),
3.29 - 3.17 (m,
1H), 2.54 (d, J
= 100 Hz
1H), 2.29 (s,
6H), 1.22 (d, J
= 6.9 Hz, 3H),
1.13(d,J= 6.9
Hz, 3H),0.91
0.80 (m, LH),
0.71 - 0.57 (m,
2H), 049 —
0.40 (m, 1H).

(ESD)m/z=595
(M+1)*

102

CbzHN,, COOH

(S}
F
F O

Z12

’N\
N-SEM
Y
N
HNT NP

2l

Z10

223

'H NMR (400
MHz,
Methanol-ds) 6
9.23(d,J=24
Hz, 1H), 8.98
(s, 1H), 8.45
(dd, J = 8.8,
2.6 Hz, 1H),
7.83 (d,J=28.8
Hz, 1H), 7.01
(dd, J = 11.2,
9.0 Hz, 1H),
6.70 (dd, J =
11.9, 7.1 Hz,
1H), 5.16 (d, J
= 9.9 Hz, 1H),
493 (d,J=2.0
Hz, 1H), 3.41
(dd, J = 11.5,
1.7 Hz, 1H),
3.28 -3.21 (m,
1H), 2.57 (d, J
= 9.8 Hz, 1H),
2.40 (s, 6H),
1.22(d,/=6.9
Hz, 3H), 1.14
(d, /= 6.9 Hz,
3H), 0.92 -
0.84 (m, 1H),
0.72 - 0.59 (m,
2H), 0.50 -
0.42 (m, 1H).
(ESDm/z=577
(M+1)*

103

CbzHN,, _COOH

(s}
F.
F O

Z12

'H NMR (400
MHz,

Methanol-ds) 6
8.98 (s, 1H),
7.75(d,J=18.3
Hz, 2H), 7.34
(d, J=8.3 Hz,
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2H), 7.02 (dd,
J =112, 89
Hz, 1H), 6.69
dd, J = 11.9,
7.1 Hz, 1H),
514 d, J =
10.0 Hz, 1H),
4.95 (dd, J =
114, 2.0 Hz,
1H), 3.39 (dd,
J = 115, 1.8
Hz, 1H), 2.52
(d,J=10.0 Hz,
IH), 2.35 (s,
6H), 1.21 (d, J
= 6.9 Hz, 3H),
1.13(d,J= 6.9
Hz, 3H),0.97
0.85 (m, 2H),
0.71 - 0.58 (m,
2H), 047 —
0.37 (m, 1H).

(ESDm/z=576
(M+1)*

104

CbzHN,, _COOH

(s
F
F Q

Z12

'H NMR (400
MHz,
Methanol-ds) 6
9.04 (s, LH),
7.77 - 7.69 (m,
2H), 7.36 -
7.29 (m, 2H),
7.00 (dd, J =
11.2, 9.0 Hg,
1H), 6.71 (dd,
J =12.0, 7.0
Hz, 1H), 5.13
(dd, J = 9.2,
2.7 Hz, 1H),
490 (dd, J =
114, 1.9 Hz,
1H), 3.56 (t, J
= 6.5 Hz, 2H),
338 (dd, J =
114, 1.7 Hz,
IH), 3.26 (s,
3H), 3.02 (t, J
= 6.5 Hz, 2H),
2.53(d,J=9.1
Hz, 1H), 2.31
(s, 6H), 1.01 —
091 (m, 1H),
0.72 - 0.57 (m,
2H).
(ESDm/z=592
(M+1)"
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Preparation of a part of compounds in the above table is described below.

Example 43 Preparation of compound 43

A preparation of compound 43 is shown as follows:

SEM SEM

ChbzHN,, CbzHN,, .
" OH =
HEN _MO%PUCH, R
" Emon
"HATU, DIPEA, DMF HBTU, DIEA, DMF
F (o}
SEM
O~ N O~ NH
PN L N | N
N X o L N \ o, 4
o] TFA/CH,CI .
HN,, _ e

o N

F o 433

(S1) Preparation of intermediate 43-1
The intermediate Z12 (10.0 g, 24.81 mmol) and DMF (100 mL) were successively added

into a 250 mL single-necked flask. HATU (12.26 g, 32.26 mmol) and DIPEA (9.6 g, 74.44
mmol, 13.2 mL) were successively added into the 250 mL single-necked flask under stirring
and ice bath. The reaction mixture was reacted under stirring and ice bath for 10 min, then
added with 8.65 g (27.30 mmol) 4-(3,5-dimethyl-1-{(2-(trimethylsilyl)ethoxy)methyl}-1H-
pyrazolyl)aniline, and heated to room temperature for reaction under stirring for 1 h. After the
reaction was confirmed by LC-MS to be complete, the reaction mixture was added 200 mL of
ethyl acetate, and washed with a saturated salt solution (200 mLx2) to collect an organic phase.
The organic phase was dried with anhydrous sodium sulfate, filtered, and subjected to vacuum
concentration to dry and column chromatography for purification to obtain 10.7 g (15.24 mmol)
of intermediate 43-1 (yield: 61.4%). MS m/z: 703(M+1)".
(S2) Preparation of intermediate 43-2

The intermediate 1 (10.7 g, 15.24 mmol) and EtOH (150 mL) were successively added
into a 500 mL single-necked flask. 3.1 g Pd/C (w/w 30%) were added into the 500 mL single-
necked flask under a nitrogen atmosphere. The reaction mixture was subjected to hydrogen
replacement 3 times under stirring, followed by reaction at room temperature under stirring and
a hydrogen atmosphere for 3 h. The reaction mixture was filtered with diatomite by Bronsted
funnel, and washed with ethanol. The filtrate was combined, and subjected to vacuum
concentration to dry to obtain 8.3 g (14.61 mmol) of intermediate 43-2 (yield: 96%), MS m/z:
569(M+1)",
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(S3) Preparation of intermediate 43-3
The intermediate 2 (8.0 g, 14.08 mmol), 4-ethyl-1,2,5-oxadiazole-3-carboxylic acid (2.87

g,20.21 mmol) and DMF (70 mL) were successively added into a 250 mL single-necked flask.
HBTU (6.9 g, 18.21 mmol) and DIPEA (5.45 g, 42.25 mmol, 7.5 mL) were successively added
into the 250 mL single-necked flask under stirring and ice bath. The reaction mixture was stirred
to react under ice bath for 10 min, and heated to room temperature to react under stirring for 1
h. After the reaction was confirmed by LC-MS to be complete, the reaction mixture was added
with 180 mL of ethyl acetate, and washed with a saturated salt solution (180 mLx2) to collect
an organic phase. The organic phase was dried with anhydrous sodium sulfate, filtered, and
subjected to vacuum concentration to dry and column chromatography for purification, so as to
obtain 7.5 g (10.59 mmol) of intermediate 43-3 (yield: 77%). MS m/z: 693(M+1)".
(S4) Preparation of compound 43

The intermediate 43-3 (7.2 g, 10.4 mmol) and CH>Cl> (25 mL) were successively added
into a 250 mL single-necked flask. 25 mL of TFA were added into the 250 mL single-necked
flask under stirring and ice bath. The reaction mixture was heated to room temperature to react
under stirring for 3 h. After the reaction was confirmed by LC-MS to be complete, the reaction
mixture was subjected to vacuum concentration to dry, reversed-phase MPLC for purification
(CH3CN/H20, 0.05% TFA), concentration and vacuum freeze drying to obtain 4.6 g (8.19 mmol)
of compound 43 (yield: 79%). MS m/z: 563(M+1)".

'"H NMR (400 MHz, Methanol-d4) § 7.77 — 7.69 (m, 2H), 7.37 — 7.29 (m, 2H), 7.07 (dd, J
=11.2, 9.0 Hz, 1H), 6.69 (dd, J=11.9, 7.1 Hz, 1H), 5.15 (d,J = 9.9 Hz, 1H), 4.94 (dd, ] = 11.5,
2.0 Hz, 1H), 3.39 (dd, T = 11.5, 1.7 Hz, 1H), 2.83 (q, J = 7.5 Hz, 2H), 2.63 — 2.55 (m, 1H), 2.32
(s, 6H), 1.20 (t, I = 7.5 Hz, 3H), 0.94 (m, 1H), 0.65 (m, 2H), 0.44 (m, 1H).
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Example 47 Preparation of compound 47

A preparation of compound 47 is shown as follows:

SEM SEM
h h

o N N
] N | N N AN NN
0 U—COOH
CszN,N oM CszNh e HeNa, A\ AN
HoN 10% PdIC, H, E ® .
T EE— E1OH HBTU, DIEA, DMF
Pyridine T.P DMF
F F o) F o

474 47-2

N~
& N
| N
| Ny TFA/CHzcl
& ‘(s) N

(S1) Preparation of intermediate 47-1
The intermediate Z12 (10.0 g, 24.81 mmol) and DMF (100 mL) were successively added

into a 250 mL single-necked flask. TsP (47.33 g, 148.86 mmol) and pyridine (19.60 g, 248.1

Z12

?/

N-N

@ N

1
f
%
a
EN
w

mmol, 20.0 ml) under stirring and ice bath. The reaction mixture was reacted under stirring and
ice bath for 10 min, then added with the intermediate Z11 (10.0 g, 29.77 mmol), and heated to
60°C for reaction under stirring for 3 h. After the reaction was confirmed by LC-MS to be
complete, the reaction mixture was added with 200 mL of ethyl acetate, and washed with a
saturated salt solution (200 mLx2) to collect an organic phase. The organic phase was dried
with anhydrous sodium sulfate, filtered, and subjected to vacuum concentration to dry and
column chromatography for purification, so as to obtain 15.6 (21.64 mmol) of intermediate 47-
1 (yield: 87.15%). MS m/z: 722(M+1)".
(S2) Preparation of intermediate 47-2

The intermediate 47-1 (15.6 g, 21.63 mmol) and EtOH (150 mL) were successively added
into a 500 mL single-necked flask. 4.68 g of 10% Pd/C (w/w 30%) were added into the 500 mL
single-necked flask under a nitrogen atmosphere. The reaction mixture was subjected to
hydrogen replacement three times under stirring. Then, the reaction mixture was reacted at
room temperature under stirring and hydrogen atmosphere for 3 h, filtered with diatomite by
Brensted funnel, and washed with ethanol. The filtrate was combined, and subjected to vacuum
concentration to dry to obtain 9.28 g (15.81 mmol) of intermediate 47-2 (yield: 73.09%), MS
m/z: 583(M+1)",

(S3) Preparation of intermediate 47-3
The intermediate 47-2 (5.0 g, 8.52 mmol), 2-isopropylpyrazole-3-carboxylic acid (1.57 g,

10.22 mmol) and DMF (70 mL) were successively added into a 250 mL single-necked flask.
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HBTU (4.2 g, 11.08 mmol) and DIPEA (4.4 g, 34.08 mmol, 5.6 mL) were successively added
into the 250 mL single-necked flask under stirring and ice bath. The reaction mixture was stirred
to react under ice bath for 10 min, and heated to room temperature to react under stirring for 1
h. After the reaction was confirmed by LC-MS to be complete, the reaction mixture was added
with 180 mL of ethyl acetate, and washed with a saturated salt solution (180 mLx2) to collect
an organic phase. The organic phase was dried with anhydrous sodium sulfate, filtered, and

subjected to vacuum concentration to dry and column chromatography for purification, so as to

obtain 5.08 g (7.03 mmol) of intermediate 47-3 (yield: 82.51%). MS m/z: 724(M+1)".

(S4) Preparation of compound 47
The intermediate 47-3 (5.08 g, 7.03 mmol) and CH>Cl> (25 mL) were successively added

into a 250 mL single-necked flask. 25 mL of TFA were added into the 250 mL single-necked
flask under stirring and ice bath. The reaction mixture was heated to room temperature to react
under stirring for 3 h. After the reaction was confirmed by LC-MS to be complete, the reaction
mixture was subjected to vacuum concentration to dry, reversed-phase MPLC for purification
(CH3CN/H20, 0.05% TFA), concentration and vacuum freeze drying to obtain 2.85 g (4.8 mmol)
of compound 47 (yield: 68.28%). MS m/z: 594(M+1)",

'H NMR (400 MHz, Methanol-ds) & 8.68 (d, J = 2.2 Hz, 1H), 8.29 (dd, J=11.6, 2.1 Hz,
1H), 7.51 (d, J=2.1 Hz, 1H), 7.03 (dd, J=11.2, 9.0 Hz, 1H), 6.76 — 6.64 (m, 2H), 5.13 (d, J =
10.0 Hz, 1H), 5.04 (p, J = 6.7 Hz, 1H), 4.94 (dd, J=11.4, 1.9 Hz, 1H), 3.41 (dd, J=11.5, 1.7
Hz, 1H), 2.60 (d, 1H), 2.34 — 2.25 (m, 6H), 1.37 (d, J = 6.6 Hz, 3H), 1.33 (d, /= 6.7 Hz, 3H),
0.91 - 0.82 (m, 1H), 0.69 — 0.59 (m, 2H), 0.49 — 0.42 (m, 1H).
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Example 105 Preparation of compound 105

A preparation of compound 105 is illustrated as follows:

SEM SEM SEM
| N 1 N / N‘N
_N ) N LN 7
N
H2N Z10 P4iC
EtOH, RT, 2h

HATU DIiPEA DMF
680°C,2h

Q 0 N N,
LO_Ox =N Y NH
N T N N ~ N—SEM o N\ =
(o} OYO o ES O\( 0 \
o o L TFA,DCM 7

HN, HN te, N
(e N — > 5 H
TEA, CH3CN,DMF ® H E RT th F
overnight
F

o F o
105-3 105

(S1)-(S2) Preparation of intermediate 105-2

The intermediate 105-2 was prepared according to steps (S1)-(S2) of Example 28, in which
in step (S1), the intermediate Z8 was replaced with the intermediate Z12, and 4-(3,5-dimethyl-
1-{(2-(trimethylsilyl)ethoxy)methyl }-1H-pyrazolyl)aniline was replaced with the intermediate
Z10. MS m/z: 570.0(M+1)",
(S3) Preparation of intermediate 105-3

10.66 mg of TEA (105.32 umol, 14.69 uL) were added into a CH3CN (3 mL) solution of
cyclopropanol (7.34 mg, 126.38 umol) and N, N'-disuccinimidyl carbonate (32.37 mg, 126.38
umol) at room temperature. The reaction mixture was reacted under stirring at room
temperature for 1 h, and then added with the intermediate 105-2 (leq). After the reaction was
complete, the reaction mixture was purified through MPLC (ACN/H20, 0.05% TFA) to obtain
30 mg (45.89 umol) of intermediate 105-3 (yield: 43.57%). MS m/z: 654(M+1)".

(S4) Preparation of compound 105
3.15 mg of TFA (27.67 pmol, 1.5 mL) were added into a CH>Cl (1.5 mL) solution of the

intermediate 105-3 (18.09 mg, 27.67 umol) at 0°C. The reaction mixture was reacted under
stirring at room temperature for 1 h. After the reaction was complete, the reaction mixture was
concentrated to obtain a crude product. The crude product was purified through MPLC
(ACN/H20, 0.05% TFA) to obtain 7.2 mg (0.014 mmol) of compound 105 (yield: 41%). MS
m/z: 524(M+1)",
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'H NMR (400 MHz, Methanol-ds) § 9.1 (s, 1H), 8.35 (d, /= 8.7 Hz, 1H), 7.72 (d, J=8.7
Hz, 1H), 7.03 (t, 1H), 6.70 (dd, J = 12.0, 7.1 Hz, 1H), 4.80 (d, 1H), 4.63 (d, J = 9.5 Hz, 1H),
3.85 (s, 1H), 3.35 (d, 1H), 2.43 (d, J= 9.5 Hz, 1H), 2.39 (s, 6H), 0.88 — 0.81 (m, 1H), 0.68 —
0.57 (m, SH), 0.55 — 0.47 (m, 1H), 0.46 — 0.39 (m, 1H).

Example 106 Preparation of compound 106

A preparation of compound 106 is illustrated as follows:

SEM SEM SEM

I
N /
HN
(5) OH Pd/C HQNz,, o
3
HATU DIPEA DMF 50 EtOH RT, 2h .
60°C, 2h
0 F

1061 106-2
0 OH o N
N’O\H’O‘N _ N-SEM o
o 0 o 0\( Q
o d ;‘N( _TFADEM o,
N
TEA, CHaCN,DMF R T rman AL
overnight
F
o F o
106-3 106

The preparation of compound 106 were performed according to steps (S1)-(S4) of the
preparation of compound 105, in which in step (S1), the intermediate Z10 was replaced with 4-
(3,5-dimethyl-1-{(2-(trimethylsilyl)ethoxy)methyl } - 1H-pyrazolyl)aniline. MS m/z:
523(M+1)",

'H NMR (400 MHz, Methanol-ds) 8 9.11 (s, 1H), 8.35 (d, J=8.7 Hz, 1H), 7.72 (d, J=8.7
Hz, 1H), 7.03 (t, 1H), 6.70 (dd, J = 12.0, 7.1 Hz, 1H), 4.80 (d, 1H), 4.63 (d, /= 9.5 Hz, 1H),
3.85 (s, 1H), 3.35 (d, 1H), 2.43 (d, J= 9.5 Hz, 1H), 2.39 (s, 6H), 0.88 — 0.81 (m, 1H), 0.68 —
0.57 (m, 5H), 0.55 - 0.47 (m, 1H), 0.46 — 0.39 (m, 1H).

Example 107 Preparation of compound 107

A preparation of compound 107 is illustrated as follows:

SEM SEM N
, N, VAP | I N \ I N
o " R 0 " ek {
cl h TFA iy
HoN,,, —————— HN, = TSN
75 N TEA, DCM s N DCM H
R F H ¢ F
0°C, 1h
o F o F o F
106-2 107-1 107
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(S1) Preparation of intermediate 107-1

17.79 mg of TEA (175.83 pumol, 24.52 ul) were added into a CH>Cl> (3 mL) solution of
the intermediate 106-2 (100 mg, 175.83 pumol) and methyl chloroformate (16.62 mg, 175.83
umol) at room temperature. The reaction mixture was reacted under stirring at room
temperature for 1 h. After the reaction was complete, the reaction mixture was purified through
MPLC (ACN/H>0, 0.05% TF) to obtain 35 mg (55.84 umol) of intermediate 107-1. MS m/z:
627.0 M+1)".
(S2) Preparation of compound 107

6.37 mg of TFA (55.84 umol, 1.5 mL) were added into a DCM (1.5 mL) solution of the
intermediate 107-1 (35 mg, 55.84 umol) at 0°C. The reaction mixture was reacted under stirring
at room temperature for 1 h. After the reaction was complete, the reaction mixture was subjected
to vacuum concentration to obtain a crude product. The crude product was purified through
MPLC (ACN/H>20, 0.05% TFA) to obtain 14.5 mg (0.03 mmol) of compound 107 (yield:
42.6%). MS m/z: 467(M+1)",

'H NMR (400 MHz, Methanol-ds) 8 7.71 (d, J = 8.4 Hz, 2H), 7.32 (d, J = 8.3 Hz, 2H),
7.05 (dd, J = 11.3, 9.0 Hz, 1H), 6.68 (dd, J=12.0, 7.1 Hz, 1H), 4.82 (d, 1H), 4.58 (d, /=94
Hz, 1H), 3.57 (s, 3H), 3.35 (d, 1H), 2.40 (d, /= 9.4 Hz, 1H), 2.33 (s, 6H), 0.96 — 0.85 (m, 1H),
0.66 — 0.54 (m, 2H), 0.46 — 0.36 (m, 1H).

Example 108 Preparation of compound 108

A preparation of compound 108 is illustrated as follows:

S <
)\ OIP\OIBu d> o
NH OtBu )\
N

N~ H oy )\

L I/N P~omwu N> /N‘N 7y
N N
g
x

¢ r ° 4 I N =
HN N\‘ > Woo /N‘ ¢

o
4y, O
g ol HN

H HN, o

F. NaHMDS “e N A F o
_— = _—
F
F o THF , 30°C, overnight TFAIDCM
09C-it, 2hr F O

F
Example62 108-1 108

(S1) Preparation of intermediate 108-1

A 1mol/L THF solution (1.30 mmol, 1.3 mL) of sodium hexamethyldisilazide (NaHMDS)
(5 equivalents) was added into an anhydrous THF (2 mL) solution of the compound 62 (150
mg, 0.26 mmol) under ice bath and nitrogen atmosphere. The reaction mixture was reacted

under stirring at room temperature for 1 h, then added with 202 mg (0.78 mmol) of di-tert butyl
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(chloromethyl) phosphate, and stirring at room temperature overnight. The reaction mixture
was subjected to vacuum concentration to obtain a crude product. The crude product was
purified through MPLC (ACN/H>0, 0.05% TFA) to obtain 85 mg (0.09 mmol) of intermediate
108-1 (yield: 36.8%). MS (alkaline process) m/z: 798(M+1)",
(S2) Preparation of compound 108

0.2 mL of TFA were added into an anhydrous DCM (1 mL) solution of the intermediate
108-1 (80 mg, 0.10 mmol) at room temperature under a nitrogen atmosphere. The reaction
mixture was reacted under stirring and ice bath for 2 h. After the reaction was complete, the
reaction mixture was subjected to vacuum concentration to obtain a crude product. The crude
product was adjusted to pH=8 with 1 N NaOH, slowly added with 10 mL of acetonitrile under
stirring, and subjected to beating and filtration to obtain compound 108, that is, a pre-drug form
of disodium phosphate salt of the compound 62 (3 mg, 3.5 umol, yield: 3.5%). MS (alkaline

process) m/z: 686(M+1)".

'H NMR (400 MHz, Methanol-da) 5 8.89 (d, J = 2.5 Hz, 1H), 8.22 (dd, J = 8.4, 2.6 Hz,
1H), 7.52 = 7.41 (m, 2H), 7.03 (dd, J = 11.0, 9.1 Hz, 1H), 6.74 — 6.65 (m, 2H), 5.78 (d, J = 7.2
Hz, 2H), 5.15 (d, J = 10.0 Hz, 1H), 5.03 (dt, J = 13.3, 6.7 Hz, 1H), 4.96 (d, J = 11.2 Hz, 1H),
3.41 (d, J = 11.4 Hz, 1H), 2.59 (d, J = 10.0 Hz, 1H), 2.47 (s, 3H), 2.28 (s, 3H), 1.34 (dd, J =
17.1, 6.7 Hz, 6H), 0.92 — 0.85 (m, 1H), 0.71 — 0.57 (m, 2H), 0.48 — 0.43 (m, 1H).
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Example 109 Preparation of compound 109

A preparation of compound 109 is shown as follows:
/N
A§’;
F PA(dppiC 2 Ha, POIC N
Pp! 0 P N o)
y i A NSEM 1)TFA \ uort otEu R S _\OP/\/
‘ BuCt OtBu
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100°C. overnight 2
109-1 o’ ot 1092 1083
cl
Chz
HOOC._NH
(s} 'c,>
F =N 0-P-otmy
NJ ]
PINGEN BuOt
F o 712 N =N \ |
o \ HN F
T3p. pyridine "W N\/o ,/ H2 Pd/C -
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Buot’ “otBu ‘e O
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1094 F o
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_ St Ol
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_— - s,
‘o N F

DMF ™ R
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F (] F o

109-6 109

(S1) Preparation of intermediate 109-1
5 19 g (107 mmol) of 2-chloro-3-fluoro-5-nitropyridine were dissolved in 0.85 L of 1,4-

dioxane. The reaction mixture was successively added with N-SEM-dimethylpyrazole borate
(49.3g, 140 mmol) and 170 mL of an aqueous solution of potassium carbonate (29.7g, 215
mmol), subjected with nitrogen bubbling under ultrasound for 20 min, and added with
Pd(dpphH)Cl> (3.93g, 5.38 mmol) under a nitrogen flow. The reaction mixture was heated to

10 100°C for reaction under stirring for 2 h. After the reaction was complete, the reaction mixture
was concentrated, and extracted with ethyl acetate (500 mLx3) to collect an organic phase. The
organic phase was washed with saturated ammonium chloride and salt water, dried with
anhydrous sodium sulfate, and filtered to collect a filtrate. The filtrate was concentrated to
obtain a crude product. The crude product was subjected to column chromatography for

15  purification (petroleum ether:ethyl acetate=3:1) to obtain 33 g of intermediate 109-1 (yield:
84%). MS m/z: 367(M+1)",

(S2) Preparation of intermediate 109-2

27 g (74 mmol) of the intermediate 109-1 were dissolved in 70 mL of dichloromethane.
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The reaction mixture was added with 70 mL of TFA under ice bath and then stirred for 2 h. The
first reaction mixture was subjected to vacuum concentration to dry, added with small amount
of toluene, and subjected to vacuum concentration to dry again to obtain 22 g of a first crude
product. The first crude product was dissolved in 80 mL of water, adjusted to pH=8 with 1N
NaOH, and extracted with DCM (100 mLx2) to collect a first organic phase. The first organic
phase was washed with washed with saturated ammonium chloride and salt water, dried with
anhydrous sodium sulfate, and filtered to collect a filtrate. The filtrate was concentrated to
obtain a second crude product. A 2 mol/LL THF solution (42 mmol, 21 mL) of NaHMDS (2
equivalents) was added into an anhydrous THF (140 mL) solution of the second crude product
(5 g, content at 100%, 21 mmol) under ice bath and nitrogen atmosphere, so as to obtain a
second reaction mixture. The second reaction mixture was reacted under stirring at room
temperature for 1 h, added with di-tert butyl (chloromethyl) phosphate (42 mmol, 11 g), and
then reacted under stirring at room temperature overnight. The second reaction mixture was
quenched by pouring into an ice-saturated aqueous ammonium chloride solution, and extracted
with dichloromethane to collect a second organic phase. The second organic phase was
concentrated and purified by column chromatography on silica gel (petroleum ether:ethyl
acetate=(10-1):1) after triethylamine alkalinization to obtain 4.8 g (10.5 mmol) of an yellow
oil-like substance as intermediate 109-2 (yield: 50%), MS (alkaline process) m/z: 459(M+1)",
(S3) Preparation of intermediate 109-3

4.8g (10.5 mmol) of intermediate 109-2 were dissolved in 100 mL of methanol. After
nitrogen replacement several times, the reaction mixture was added with 0.96 g of 10% Pd/C,
followed by hydrogen replacement several times. The reaction mixture was reacted under
stirring and hydrogen atmosphere at room temperature for 2 h. After the reaction was complete,
the reaction mixture was filtered through diatomite. The filtrate was concentrated to dry, and
purified by column chromatography on silica gel after triethylamine alkalinization to obtain
4.23 g (10 mmol) of intermediate 109-3 (yield: 94%). MS (alkaline process) m/z: 429(M+1)",
(S4) Preparation of intermediate 109-4

500 mg (1.24 mmol) of the intermediate Z12 were dissolved in 15 mL of DMF. The
solution was successively added with T3P (2.37g, 7.44mmol) and pyridine (980mg, 12.4mmol)

and stirred, followed by addition of the intermediate 109-3 (637mg, 1.49mmol) and reaction
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under stirring for 2 h. After the reaction was complete, the reaction mixture was concentrated
to dry to obtain a crude product. The crude product was purified by column chromatography on
silica gel (petroleum ether:ethyl acetate=(3-2):(1-3)) after triethylamine alkalinization to obtain
449 mg (0.55 mmol) of yellow intermediate 109-4 (yield: 44.5%). MS (alkaline process) m/z:
814(M+1)".
(S5) Preparation of intermediate 109-5

449 mg (0.55 mmol) of the intermediate 109-4 were dissolved in 10 mL of methanol. After
nitrogen replacement several times, the reaction mixture was added with 70 mg of 10% Pd/C,
followed by hydrogen replacement several times. he reaction mixture was reacted under stirring
and hydrogen atmosphere at room temperature for 3 h. After the reaction was complete, the
reaction mixture was filtered through diatomite. The filtrate was concentrated to dry to obtain
337 mg(0.50 mmol) of intermediate 109-5 (yield: 91%). MS (alkaline process) m/z: 630(M+1)".

The intermediate 109-5 required no purification for the next step.

(S6) Preparation of intermediate 109-6

The preparation of intermediate 109-6 was performed according to the preparation of the
intermediate 1-3 in Example 1, in which the intermediate 109-5 (168 mg, 0.25 mmol) and 2-
isopropylpyrazole-3-carboxylic acid were reacted to obtain a crude product, and the crude
product was purified by column chromatography on silica gel (petroleum -ether:ethyl
acetate=1:(1-10)) after triethylamine alkalinization to obtain 97 mg (0.12 mmol) of yellow
intermediate 109-6 (yield: 48%). MS (alkaline process) m/z: 816(M+1)",

(S7) Preparation of compound 109

The preparation of compound 109 was performed according to the preparation of
compound 108 in Example 108, in which 97 mg (0.12 mmol) of the intermediate 109-6 was de-
tert-butylated by TFA, adjusted to pH=8 with 1N NaOH, concentrated, purified with medium
pressure chromatography purification system (C-18 column, 1% NH4HCOs-acetonitrile system:
(100-80):(0-20)), and subjected to vacuum freeze drying to obtain 44 mg (0.06 mmol) of the

compound 109 (yield: 49%). MS (alkaline process) m/z: 704(M+1)",

'H NMR (400 MHz, Methanol-ds) 8 8.66 (dd, J=2.1, 1.0 Hz, 1H), 8.26 (dd, J=11.5, 2.1
Hz, 1H), 7.50 (d, J=2.0 Hz, 1H), 7.04 (dd, J=11.2, 9.0 Hz, 1H), 6.75 — 6.65 (m, 2H), 5.78 (d,
J=6.7Hz,2H), 5.15 (d, J=10.0 Hz, 1H), 5.11 — 4.99 (m, 1H), 4.95 (dd, J=11.5, 2.0 Hz, 1H),
3.41 (dd, J=11.5, 1.7 Hz, 1H), 2.64 — 2.56 (m, 1H), 2.37 (d, J= 1.2 Hz, 3H), 2.18 (d, J= 1.0
Hz, 3H), 1.34 (dd, J=18.2, 6.7 Hz, 6H), 0.92 — 0.82 (m, 1H), 0.72 — 0.57 (m, 2H), 0.50 — 0.41
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(m, 1H).

Example 110 Preparation of compound 110

A preparation of compound 110 is illustrated as follows:
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110-1 110

The preparation of compound 110 was performed according to the preparation of
compound 109 in Example 109, in which the intermediate 109-6 was taken as a raw material,
which was subjected to condensation with 3-cyclopropyl-1,2-oxazole-4-carboxylic acid,
deprotection with TFA, alkalinization with IN NaOH and purification to obtain the compound

110. MS (alkaline process) m/z: 703(M+1)".
'"H NMR (400 MHz, Methanol-ds) 8 8.97 (s, 1H), 8.65 (dd, J= 2.1, 1.0 Hz, 1H), 8.24 (dd,

J=11.5,2.1 Hz, 1H), 7.00 (dd, J= 11.2, 9.0 Hz, 1H), 6.69 (dd, J= 12.0, 7.1 Hz, 1H), 5.77 (d,
J=6.6 Hz, 2H), 5.17 (d, J = 9.6 Hz, 1H), 4.92 (dd, J = 11.5, 2.0 Hz, 1H), 3.40 (dd, J = 11.6,
1.7 Hz, 1H), 2.57 (d, J = 9.6 Hz, 1H), 2.37 (d, J= 1.2 Hz, 3H), 2.18 (d, J = 1.1 Hz, 3H), 2.15 -
2.04 (m, 1H), 1.01 — 0.80 (m, 5H), 0.78 — 0.56 (m, 2H), 0.45 — 0.48 (m, 1H).

In order to illustrate an absolute configuration of the compounds of the present disclosure,
a crystal of the intermediate Z12 was cultured. According to a result of single-crystal X-ray
diffraction, the absolute configurations of two adjacent chiral centers of the intermediate Z12
were S configuration. A method of the single-crystal X-ray diffraction was as follows. Detection
instrument was D8 Venture. Instrument model was D8 Venture. Instrument parameters were as
follows: light source: Cu target; and X-rays: Cu-K (=1.54178 A). A detector was a
complementary metal-oxide-semiconducto (CMOS) plane detector; resolution was 0.80 A; a
voltage was 50 kV, a current was 1.2 mA; exposure time was 10 s; a distance between the plane
detector to sample was 40 mm; and a test temperature was 170 K. A structure analysis and
refinement process was as follows: diffraction data was subjected to integration reduction using
a SAINT program, followed by empirical absorption correction using a SADABS program;

single crystal structure was analyzed by a direct method, and refined by the least square method.
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A hydrogen atom refinement process adopted isotropic computational treatment. A hydrogen
atom on C-H was obtained by computational hydrogenation, and refined by a ride-on model. A
Flack constant was -0.02 (4). A chirality of C9 and a chirality of C11 were S configuration. An
ellipsoidal diagram of a molecular stereo structure of the intermediate Z12 was shown in Fig.
1.

To illustrate the beneficial effects of the present disclosure, the following Experimental

Examples are provided.

Experimental Example 1 1L-17A enzyme-linked immunosorbent assay (ELISA)

The inhibition of receptor-ligand binding by human IL-17A (hIL-17A) inhibitors was
detected by competitive ELISA. A 96-well plate was inoculated 0.2 pg/ml IL-17 (Sino
Biological Inc. Cat#12047-H07B) for incubation at 37°C for 30 min, 100 uL for per well. The
96-well plate was washed four times with phosphate buffered saline (PBS) containing Tween-
20 (PBST, 0.05% Tween-20), 200 pL for per well each time. 200 puL of 5% skim milk were
added into the 96-well plate for incubation on a shaker at 25°C for 30 min. The 96-well plate
was washed four times with PBST (0.05% Tween-20), and added with 89 uL. of PBST and 1 pLL
of'a compound to be measured (100X), in which a concentration the compound to be measured
(100X) was 0.003 uM-30 uM. The mixture was mixed evenly and incubated at 25°C for 10 min.
The mixture was added with 10 uL. of 16 nM IL-17R, followed by incubation at 25°C for 30
min. After washing the 96-well plate 4 times, 100 uL of anti-Fc tag horseradish peroxidase
(HRP) coupled antibody were added for incubation on a shaker at 25°C for 30 min. After
washing the 96-well plate 4 times, 100 pL of 3,3",5,5'-tetramethylbenzidine (TMB ) substrate
solution were added to the 96-well plate for incubation away from light at 25°C. After addition
of 20% HCI, an absorbance was measure by a microplate reader at 450 nm.

The compounds prepared according to the above method were assayed for human IL-17A

inhibitory activity.
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Experimental Example 2 Inhibitory of compounds on hlIL-17A-induced chemokine

GROg/CXCL1 production in HT-29 cell

Human colorectal adenocarcinoma cell HT-29 was inoculated to a 96-well plate (5x10* for
per well), and incubated at 37°C on an incubator overnight. A mixture of 30 ng/mL hIL-17A
protein (R&D, #317-ILB) with gradient concentrations of IL-17A small molecule inhibitors or
with 0.3 pg/mL positive control IL-17A antibody (R&D, #AF-317-NA) was incubated for 1 h
at 37°C, and added into the 96-well plate to incubated with HT-29 at 37°C for 48 h. A level of
GROu in a cell culture supernatant was then detected using an ELISA kit for GROaq (Cisbio, #
62HCXClpeg).

Inhibitory effect of the compound prepared in Examples on hIL-17A-induced chemokine
GROo/CXCL1 production in HT-29 cell was tested according to the methods of Experimental
Examples 1 and 2. Table 1 showed ELISA ICsp of each compound and inhibition of the 1Cso
inhibitory activity of GROo/CXCL1 in HT-29 cells. “-” indicated not tested. According to the
results, the compounds provided herein have good human IL-17A inhibitory activity and can
be effectively used in the treatment of diseases associated with abnormal hIL-17A activity.

Table 1 Inhibitory activity of compound in Examples on hIL-17A

Examp | ELIS | HT- | Examp | ELIS | HT- | Examp | ELIS | HT- | Examp | ELIS | HT-

le A 29 le A 29 le A 29 le A 29
ICso | ICso ICso | ICs0 ICso | ICso ICso | ICso
(umo | (umo (umo | (umo (umo | (umo (umo | (umo
) ) ) ) ) ) ) )

1 0.018 | 0.404 | 2 0.041 | 0.196 | 3 0.040 | 0.213 | 4 0.050 | 0.050

5 - - 6 - - 9 - - 10 0.098 | -

13 0.031 | 0.391 | 14 0.059 | 0.206 | 15 0.048 | 0.071 | 16 0.043 | 0.055

17 0.036 | 0.068 | 18 0.164 | 0332 | 19 0.190 | 2.052 | 20 0.061 | 0.878

21 0.066 | 0.506 | 22 0.085 | 1.025 | 23 0.098 | 1.051 | 24 0.053 | 0.030

25 0.056 | 0.194 | 26 0.070 | 0.267 | 27 0.119 | 0.672 | 28 0.110 | 0.083

29 0.152 | 0.378 | 30 0.065 | 0.229 | 31 0.072 | 0.872 | 32 0.075 | 0.351
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33 0.219 | 0.092 | 34 0.120 | 0.063 | 35 0.311 | 0.085 | 36 0.144 | 0.058
37 0.230 | 0.034 | 38 0.276 | 0.506 | 39 0.111 | 0.856 | 40 0.186 | 0.115
41 0.079 |1 0.227 | 42 0.040 | 0.070 | 43 0.055 | 0.057 | 44 0.122 | 0.336
45 0.125 | 0.050 | 46 0.095 | 0.122 | 47 0.088 | 0.172 | 48 0.135 | 0.184
49 0.146 | 0.146 | 50 0.081 | 0.569 | 51 0.155 | 0.313 | 52 0.402 | -

53 0.554 | - 54 0.136 | - 55 0.065 | 0.228 | 56 0.139 | 0.355
57 0.112 | 0.346 | 58 0.054 | 0.109 | 59 0.222 | 1.485 | 60 0.193 | 0.279
61 0.339 | - 62 0.151 | 0.177 | 63 0.156 | 0.605 | 64 0.154 | 0.335
65 0.222 1 0.212 | 66 7.126 | - 67 0.577 | 0.557 | 68 0.503 | 1.943
69 0.288 | 0.941 | 70 0.201 | 0.112 | 71 0.507 | 0.986 | 72 0.343 | 1.806
73 0.294 |1 0.795 | 74 0.413 | 0.609 | 75 5.003 | - 76 0.270 | 1.049
77 0.320 | 1.011 | 78 0.985 | - 79 3252 | - 80 0.406 | 0.762
81 2.056 | - 82 2.025 | - 83 2.016 | - 84 9.805 | -

85 0.133 | 1.219 | 86 0.179 | 0.718 | 87 0.165 | 0.332 | 88 0.100 | -

89 0.119 | - 90 0.144 | 0.188 | 91 0.067 | 1.082 | 92 0.187 | 9.646
93 0.193 | 0.055 | 94 0.572 | 0.695 | 95 0.094 | 0.457 | 96 0.125 | 0.134
97 0.165 | 0.221 | 98 0.222 | - 99 0.096 | 0.213 | 100 0.189 | 0.563
101 - - 102 - - 103 - - 104 0.116

105 0.081 | 0.943 | 106 0.066 | 0.119 | 107 0.051 | 0.383
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Experimental Example 3 Experiment and analysis of reversibility of compound binding

to hIL-17A protein through surface plasmon resonance (SPR)

The binding of the compounds provided herein to the hIL-17A protein was tested using
SPR, and analyzed using a Biacore 8K system. A positive compound was the compound of
Example 32 in WO2020/127685A1. It was shown that compounds 24, 26, 43, 47 showed strong
binding to hIL-17A and were much stronger than the positive compound. The results were
shown in Table 2.

Table 2 Binding experiment through SPR

Example Parameters
ka (1/Ms) kd (1/s) | KD (M)
The positive compound | 1.19E+04 1.80E-05 | 1.51E-09

24 1.24E+04 4.80E-08 | 3.88E-12
26 2.13E+04 1.98E-08 | 9.26E-13
43 1.42E+04 1.87E-08 | 1.32E-12
47 2.04E+04 3.44E-08 | 1.69E-12

Experimental Example 4 Verification of reversibility of binding of compounds and protein

through enzyme-linked immunoassay (ELISA)

The reversibility of the binding of the compounds in Examples to hIL-17A and the binding
time of the compound-protein complex were qualitatively and quantitatively analyzed by jump
dilution assay. The positive compound was the compound of Example 32 in W0O2020/127685
Al.7nM hIL-17RA were inoculated to a 96-well plate (100 pL for per well), and incubated at
37°C for 30 min. A blank group was 100 uL of coating buftfer solution. After 5 min incubation
at 4°C, the 96-well plate was washed with PBST (0.05% Tween-20) 4 times, 200 pL for per
well each time. The 96-well plate was added with 200 pL. 3%BSA (PBST diluted) and closed
on a shaker at 37°C for 30 min. During closing, a concentration of hIL 17A was diluted to
0.4uM with PBST, i.e. 400x 1/3 EC50, and a concentration of the compound was diluted to 20x
and 10x ICso (depending on the inhibition intensity of different compounds on hIL-17A and
hIL-17RA binding, both positive and negative control wells were supplemented with equal

amounts of DMSO, and the final concentration of DMSO in each well was ensured to be 2%).
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The configured hIL7A was mixed with an equal volume of compound in a 200ul centrifuge
tube to obtain a protein-compound mixture. The protein-compound mixture was subjected to
pre-incubation at room temperature for 15 min. The protein-compound mixture, positive control
group and negative control group were diluted 200%. After closing, the 96-well plate was
washed 4 times, and added with dilution 100 pL for per well to incubate at 25°C for 28, 24, 5,
2 and 0 h. After washing the plate 4 times, 100 pL of Streptavidin-HRP coupled antibody diluted
with 1% BSA was added and then incubated for 30 min on a shaker at 25°C. After washing the
plate 4 times, 100 uL of TMB substrate solution were added, and incubated away from light for
5-15 min at 25°C (depending on the color of the reaction). After addition of 20% HCI, an
absorbance was measure by a microplate reader at 450 nm. It was shown that compound 26, 43
and 47 were able to maintain binding to and inhibit the activity of hIL-17A protein for a long

time and were significantly stronger than the positive compound. Results were shown in Table

3 and Fig. 2.
Table 3 ELISA experiment

Example 50% enzyme activity retention time (h)
Value on hIL-17A/RA | Value on hIL-17A/RA
(10X cpds) (5X cpds)

The positive compound 5 <

26 5<T<28 5<T<28

43 >28 >28

47 >28 -28

Experimental Example 5 Drug metabolism properties of compounds in rats, mice and

dogs

In order to investigate the drug metabolism property of the compounds provided herein in
rats, a compound solution was given to 3 rats by intravenous injection/oral gavage at
corresponding doses. After 5 min, 15 min, 30 min, 1 h, 2 h, 4 h, 8 h and 24 h administration,
anticoagulated whole blood was collected from rats, and plasma was separated.

In order to investigate the drug metabolism property of the compounds provided herein in

mice, a compound solution was given to 6 mice by intravenous injection/oral gavage at



15 Apr 2024

2021304045

10

15

20

158

corresponding doses. Mice were divided into groups A and B for each administration, where
anticoagulated whole blood was collected from group A at 5 min, 30 min, 2 h and 8 h after drug
administration; and anticoagulated whole blood was collected from group B at 15 min, 1 h,4 h
and 24 h after drug administration. plasma was separated.

In order to investigate the drug metabolism property of the compounds provided herein in
dogs, a compound solution was given to 2 groups of dogs (4 dogs (2 males+2 females) for each
group) by intravenous injection/oral gavage at corresponding doses. After 55 min, 15 min, 30
min, 1 h, 2 h, 4 h, 8 h, 12 h, 24 h and 36 h administration, anticoagulated whole blood was
collected from dogs, and plasma was separated.

Plasma concentrations of compounds were determined by standard curve calibration
method using LC-MS. Using Winnolin 5.2 software, plasma concentration-time data were fitted
to pharmacokinetic parameters, including elimination half-life (T1/2), area under the plasma
pharmacokinetic curve at the sampling endpoint (AUClast), peak concentration (Cmax),
apparent volume of distribution (Vz), total clearance ration (Cl), and absolute bioavailability
(F%). Oral bioavailabilities F% of compounds in some Examples were shown in Table 4.

Table 4 Oral bioavailabilities F% of compounds in Examples

Example | F% (mice) F% (rat) F% (dog)
24 51 56 27

26 54 16 -

43 49 36 18

49 37 17 20

58 26 28 16

18 55 18 41

Experimental Example 6 Pharmacodynamic test of imiquimod cream-induced psoriasis

model in mice

The backs of 0-week-old female C57BL/6N mice were shaved approximately 2.5%4 cm,
and imiquimod (IMQ, Imiquimod) cream was applied continuously from day 1 to day 5 to
establish a psoriasis model. The compound 26 provided herein (3, 10, 30 mg/kg) was given

once daily by gavage to the mice, an 1L-17A antibody solution (Ab, 2 mg/kg) was given by
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intraperitoneal injection every other day to the mice, or a dexamethasone solution (10 mg/kg)
was given once daily by intraperitoneal injection to the mice. Based on an area under curve
(AUC) of psoriasis area and severity index (PASI) scoring (Fig. 3A), different doses of
compounds attenuated the level of IMQ-induced skin inflammation with effects similar to those
of the IL-17A antibody. A skin thickness of mice was measured on the first day and fifth day to
examine IMQ-induced skin thickening (Fig. 3B). It showed that each group and IL-17A
antibody administration reversed the skin thickening caused by IMQ to varying degrees.

The skin of each group of mice was collected on the fifth day to detect IL6 mRNA levels
by RT-qPCR (Fig. 3C). It was shown that the upregulation of IL6 expression levels showed
dose-dependent reversion in each group. The plasma of mice in each group was collected on
the fifth day to determine the level of IL-6 protein (Fig. 3D). It was shown that the increase of
IL6 protein level in plasma was inhibited in a dose-dependent manner.

On the fifth day, back skin samples of mice were collected and fixed in 4%
paraformaldehyde for HE staining to investigate a protective effect of compound 26 on skin
pathological injury (Fig. 4). According to HE staining results, the compound 26 with 30 mg/kg
of administration was effective in inhibiting IMQ-induced skin inflammatory cell infiltration

and damage.

Experimental Example 5 Pharmacodvnamic test of encephalomyelitis model in mice

An encephalomyelitis model was elicit using MOG protein in 10-week female C57BL/6
mice. Before modeling the encephalomyelitis model, the mice were administered with a
compound solution by gavage (30 mg/kg) or intraperitoneal injection (3, 10, 30 mg/kg), or with
an IL-17A antibody solution by intraperitoneal injection every three days (10 mg/kg at first time
and second time, then 5 mg/kg). The control group and the model group were given blank
solvent. The mice were scored according to a scoring system of the encephalomyelitis model
every day, so as to draw a scoring curve.

On the 21* day, brain samples and spinal cord samples of mice were collected and fixed
in 4% paraformaldehyde, and HE staining was carried out to investigate the protective effect of

the compound on the histopathological injury of brain and spinal cord.
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In conclusion, the compound of formula I provided shows good IL-17A in vitro and in
vivo inhibitory activity, and provides a new medicinal application for clinical treatment of

diseases related to abnormal IL-17A activity

The reference to any prior art in this specification is not, and should not be taken as, an
acknowledgement or any form of suggestion that such prior art forms part of the common

general knowledge.

It will be understood that the terms “comprise” and “include” and any of their derivatives
(e.g. comprises, comprising, includes, including) as used in this specification, and the claims
that follow, is to be taken to be inclusive of features to which the term refers, and is not meant

to exclude the presence of any additional features unless otherwise stated or implied.

In some cases, a single embodiment may, for succinctness and/or to assist in
understanding the scope of the disclosure, combine multiple features. It is to be understood
that in such a case, these multiple features may be provided separately (in separate
embodiments), or in any other suitable combination. Alternatively, where separate features
are described in separate embodiments, these separate features may be combined into a single
embodiment unless otherwise stated or implied. This also applies to the claims which can be
recombined in any combination. That is a claim may be amended to include a feature defined
in any other claim. Further a phrase referring to “at least one of” a list of items refers to any
combination of those items, including single members. As an example, “at least one of: a, b,

or ¢” is intended to cover: a, b, ¢, a-b, a-c, b-c, and a-b-c.

It will be appreciated by those skilled in the art that the disclosure is not restricted in its
use to the particular application or applications described. Neither is the present disclosure
restricted in its preferred embodiment with regard to the particular elements and/or features
described or depicted herein. It will be appreciated that the disclosure is not limited to the
embodiment or embodiments disclosed, but is capable of numerous rearrangements,
modifications and substitutions without departing from the scope as set forth and defined by

the following claims.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

I. A compound of formula (I), or a deuterated compound, a stercoisomer or a

pharmacologically acceptable salt thereof:

@),

characterized in that:

R!is selected from the group consisting of -Cy-2 alkylidene-(3 to 10-membered cycloalkyl), -
Co.> alkylidene-(3 to 10-membered heterocycloalkyl), -Co» alkylidene-(5 to 10-membered
aromatic ring), -Co-2 alkylidene-(5 to 10-membered heteroaromatic ring), -Co.2 alkylidene-C(O)R!!,
-Co» alkylidene-C(O)NR!'R!?, -Cy.» alkylidene-C(OYOR!!, -Cy.» alkylidene-S(O)R!!, -Co.
alkylidene-S(O)NR'"'R'2, -Cy., alkylidene-S(O)OR!!, -Cy., alkylidene-S(O)-R!, -Co.> alkylidene-
S(0O):NR!"R!2 -Co, alkylidene-S(0)OR!", -Co. alkylidene-P(O)R!"R!?, -Co alkylidene-
P(O)OR!HR? and -Co> alkylidene-P(O)OR!!')(OR!), wherein alkylidene, cycloalkyl,
heterocycloalkyl, aromatic ring and heteroaromatic ring are independently unsubstituted or
substituted with one, two or three R'%;

R!! and R'? are independently selected from the group consisting of hydrogen, -Ci.¢ alkyl,
halogen-substituted -Ci.¢ alkyl, -Co.2 alkylidene-(3 to 10-membered cycloalkyl), -Co-2 alkylidene-
(3 to 10-membered heterocycloalkyl), -Co-2 alkylidene-(5 to 10-membered aromatic ring) and -Co.
> alkylidene-(5 to 10-membered heteroaromatic ring), wherein alkyl, alkylidene, cycloalkyl,
heterocycloalkyl, aromatic ring and heteroaromatic ring are independently unsubstituted or
substituted by one, two or three R!?;

each R!? is independently selected from the group consisting of hydrogen, halogen, cyano
group, =0, =S, nitro, -Ci alkyl, halogen-substituted -C.¢ alkyl, -Co-> alkylidene-OR'®, -Cq.»
alkylidene-C(O)R'®, -Co.> alkylidene-C(O)NR'®R!®, -Co., alkylidene-NR!°R!¢, -Cy.> alkylidene-



15 Apr 2024

2021304045

162
NR!®C(O)R'¢, -Co.4 alkylidene-S(O)R'°R!¢, -Cy., alkylidene-(3 to 10-membered cycloalkyl), -Co-
» alkylidene-(3 to 10-membered heterocycloalkyl), -Co.2 alkylidene-(5 to 10-membered aromatic
ring) and -Co.> alkylidene-(5 to 10-membered heteroaromatic ring), wherein alkyl, alkylidene,
cycloalkyl, heterocycloalkyl, aromatic ring and heteroaromatic ring are independently
unsubstituted or substituted with one, two or three R'?;

R'® and R'® are independently selected from the group consisting of hydrogen, -Ci.¢ alkyl,
halogen-substituted -Ci.¢ alkyl, halogen, cyano group, =0, =S, nitro, -OH, -O(Ci.s alkyl), -NH>, -
NH(C\¢ alkyl) and -N(C1.¢ alkyl)(Ci.¢ alkyl); and

R? and R? are independently selected from the group consisting of hydrogen, -C1.¢ alkyl and
-Co-2 alkylidene-(3 to 10-membered cycloalkyl);

A ring is a benzene ring, wherein the benzene ring is independently unsubstituted or
substituted with one, two or three RA!; and

each RA! is independently selected from the group consisting of hydrogen, -Ci.¢ alkyl,
halogen-substituted -Ci.¢ alkyl, halogen, and cyano group;

X is O, S, NR*! or CR¥*R*;

R*! is selected from the group consisting of hydrogen, -C1.¢ alkyl and -Co.> alkylidene-(3 to
10-membered cycloalkyl); and

R* and R* are independently selected from the group consisting of hydrogen, -Ci.¢ alkyl,
halogen-substituted -Ci.¢ alkyl, halogen, cyano group, nitro, -OH, -O(Ci.s alkyl), -NH>, -NH(C .6
alkyl) and -N(Ci.6 alkyl)(Ci.6 alkyl);

nis0, 1,2 or 3;

B ring is cyclopropane; and

C ring is selected from the group consisting of 3 to 10-membered cycloalkyl, 3 to 10-
membered heterocycloalkyl, 5 to 10-membered aromatic ring, 5 to 10-membered heteroaromatic
ring, 5 to 12-membered spiro ring, 5 to 12-membered spiro heterocycle, 5 to 12-membered bridged
ring and 5 to 12-membered bridged heterocycle, wherein cycloalkyl, heterocycloalkyl, aromatic
ring, heteroaromatic ring, spiro ring, spiro heterocycle, bridged ring and bridged heterocycle are
independently unsubstituted or substituted with one, two or three R¢!;

each R¢! is independently selected from the group consisting of hydrogen, halogen, cyano

group, =0, =S, nitro, -Ci- alkyl, halogen-substituted -Ci- alkyl, -Co-> alkylidene-OR®?, -Co.»
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alkylidene-C(O)R®?, -Cy.> alkylidene-C(O)NR?R®3, -Cy.» alkylidene-NR“?R®3, -Cy.» alkylidene-
NRC(O)R®?,, 3 to 10-membered cycloalkyl and 3 to 10-membered heterocycloalkyl, wherein
alkyl and alkylidene are independently unsubstituted or substituted with one, two or three R“*;

R and R® are independently selected from the group consisting of hydrogen, -Ci.6 alkyl, -
Co> alkylidene-(3 to 10-membered cycloalkyl) and -Co.» alkylidene-(3 to 10-membered
heterocycloalkyl), wherein alkyl and alkylidene are independently unsubstituted or substituted
with one, two or three R“*; and

each R is independently selected from the group consisting of hydrogen, -Ci.6 alkyl,
halogen-substituted -Ci.¢ alkyl, halogen, cyano group, =0, =S, nitro, -OH, -O(Ci.s alkyl), -NH>, -
NH(C\¢ alkyl) and -N(C1.¢ alkyl)(Ci.¢ alkyl); or

if two R®! are linked to the same atom, the two R are linked to form 3 to 10-membered
cycloalkyl or 3 to 10-membered heterocycloalkyl;

L is O, S, CRP'RP!, NR', NR*C(0), NR*S(0), NR*S(0),, C(O)NRY, C(0), S(O)NRY or
S(O):NRY, or absent;

RY is hydrogen, -Ci alkyl or -Co.> alkylidene-(3 to 10-membered cycloalkyl);

D ring is 3 to 10-membered cycloalkyl, 3 to 10-membered heterocycloalkyl, 5 to 10-
membered aromatic ring, 5 to 10-membered heteroaromatic ring, 5 to 12-membered spiro ring, 5
to 12-membered spiro heterocycle, 5 to 12-membered bridged ring, or 5 to 12-membered bridged
heterocycle, or absent, wherein cycloalkyl, heterocycloalkyl, aromatic ring, heteroaromatic ring,
spiro ring, spiro heterocycle, bridged ring and bridged heterocycle are independently unsubstituted
or substituted by one, two or three RP!;

when L is absent and the D ring is not absent, the C ring is directly linked to the D ring;

each RP! is independently selected from the group consisting of hydrogen, halogen, cyano
group, =0, =S, nitro, -Ci alkyl, halogen-substituted -Ci alkyl, -Co-2 alkylidene-C(O)RP?, -Co.»
alkylidene-OC(O)R™, -Cy.» alkylidene-C(O)NRP?R®3,  _Cy. alkylidene-NRP°RP?,  -Cy.,
alkylidene-NRP2C(O)RP?, -Co alkylidene-OP(O)(OH),, -Co-> alkylidene-(3 to 10-membered
cycloalkyl), -Co.> alkylidene-(3 to 10-membered heterocycloalkyl), -Co-> alkylidene-(5 to 10-
membered aromatic ring) and -Co.> alkylidene-(5 to 10-membered heteroaromatic ring), wherein
alkyl, alkylidene, cycloalkyl, heterocycloalkyl, aromatic ring and heteroaromatic ring are

independently unsubstituted or substituted with one, two or three RP?%;
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RP? and R™? are independently selected from the group consisting of hydrogen, -Ci.6 alkyl, -
Co.> alkylidene-(3 to 10-membered cycloalkyl), -Co.» alkylidene-(3 to 10-membered
heterocycloalkyl), -Co.> alkylidene-(5 to 10-membered aromatic ring) and -Co.> alkylidene-(5 to
10-membered heteroaromatic ring), wherein alkyl, alkylidene, cycloalkyl, heterocycloalkyl,
aromatic ring and heteroaromatic ring are independently unsubstituted or substituted with one, two
or three R*; and

each RP* is independently selected from the group consisting of hydrogen, -Ci.6 alkyl,
halogen-substituted -Ci.¢ alkyl, halogen, cyano group, =0, =S, nitro, -OH, -O(Ci.s alkyl), -NH>, -
NH(C\ alkyl), -N(Ci.6 alkyl}(Ci.¢ alkyl), -Co-> alkylidene-(3 to 10-membered cycloalkyl), -Co-2
alkylidene-(3 to 10-membered heterocycloalkyl), -Co.> alkylidene-(5 to 10-membered aromatic

ring) and -Co.> alkylidene-(5 to 10-membered heteroaromatic ring).

2. The compound according to claim 1, characterized in that R! is selected from the group

N? N7 NZ N~ NZ
N Nt N N—4 Nt
consisting of: , ) , ’ ,
N//
z = \ =z =z
NN / I\f\, / " ’\flq 1 I\‘rlxl /
o]
[jf o F—( o F/\S F/\< o F,C~—/ o
Iy F ) F ) ) )
N7 N~ NZ NZ NZ
\ / I‘\l / \ / \ / \ /
N FHC\/N £>\/N ;&\/N
o O/j o F 0 0 0
z = N¥ 2 )\
N N") Nt NT ) NCT TN
N N S~ — N=
/\/ o /\/ O =N ) 0 o
F3C \
Z 74 4 7 =2
N|‘\[ / N\N / N\N / N\N / HO I\‘II\I //
o] (s) 0 (R) o]
Ho~" >0 <X A - o
, HO , HO , HO = , ,
CFay N7 N7 NZ
HO \
N—? MeO8 X/ N 5 \_/
o) o) How™" o)
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3. The compound according to claim 1, characterized in that the A ring is an unsubstituted

benzene ring or abenzene ring substituted with one, two or three halogen atoms.
4. The compound according to claim 1, characterized in that X is O or CHa.

5. The compound according to claim 1, characterized in that the C ring is selected from the
group consisting of benzene ring and 5 to 6-membered heteroaromatic ring, wherein the benzene
ring and 5 to 6-membered heteroaromatic ring are independently unsubstituted or substituted with
one, two or three R®'; and

each R®! is independently selected from the group consisting of hydrogen, halogen, cyano
group, =0, =S, nitro, -Ci- alkyl, halogen-substituted -C -6 alkyl, -OR®?, -C(O)R®?, -C(O)NR“*R®3,
-NR®R®, -NR®C(0)R®,, 3 to 6-membered cycloalkyl and 3 to 6-membered heterocycloalkyl.

6. The compound according to claim 1, characterized in that the C ring is selected from the

N RC‘I
~
0 0
N Z =N
H

H , wherein two R“!

Z

group consisting of

are independent or linked to form 3 to 10-membered cycloalkyl or 3 to 10-membered

heterocycloalkyl.

7. The compound according to claim 1, characterized in that the D ring is 5 to 6-membered
cycloalkyl, 5 to 6-membered heterocycloalkyl, benzene ring or 5 to 6-membered heteroaromatic
ring, or absent, wherein cycloalkyl, heterocycloalkyl, benzene and heteroaromatic ring are

independently unsubstituted or substituted with one, two or three RP!,

8. The compound according to claim 1, characterized in that the compound is represented by

formula (IT):
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wherein R!! is selected from the group consisting of hydrogen, -Ci. alkyl, halogen-
substituted -Ci.6 alkyl, -Co-2 alkylidene-(3 to 10-membered cycloalkyl), -Co-> alkylidene-(3 to 10-
membered heterocycloalkyl), -Co> alkylidene-(5 to 10-membered aromatic ring) and -Co.
alkylidene-(5 to 10-membered heteroaromatic ring), wherein alkyl, alkylidene, cycloalkyl,
heterocycloalkyl, aromatic ring and heteroaromatic ring are independently unsubstituted or
substituted with one, two or three R'?;

each R!? is independently selected from the group consisting of hydrogen, halogen, cyano
group, =0, =S, nitro, -Ci alkyl, halogen-substituted -C.¢ alkyl, -Co-> alkylidene-OR'®, -Cq.»
alkylidene-C(O)R'®, -Co.> alkylidene-C(O)NR'®R!®, -Co., alkylidene-NR!°R!¢, -Cy.> alkylidene-
NR!®C(O)R'¢, -Co.4 alkylidene-S(O)R'°R!¢, -Cy., alkylidene-(3 to 10-membered cycloalkyl), -Co-
» alkylidene-(3 to 10-membered heterocycloalkyl), -Co.2 alkylidene-(5 to 10-membered aromatic
ring) and -Co.> alkylidene-(5 to 10-membered heteroaromatic ring), wherein alkyl, alkylidene,
cycloalkyl, heterocycloalkyl, aromatic ring and heteroaromatic ring are independently
unsubstituted or substituted with one, two or three R'?;

R'® and R'® are independently selected from the group consisting of hydrogen, -Ci.¢ alkyl,
halogen-substituted -Ci.¢ alkyl, halogen, cyano group, =0, =S, nitro, -OH, -O(Ci.s alkyl), -NH>, -
NH(C\¢ alkyl) and -N(C1.¢ alkyl)(Ci.¢ alkyl);

the A ring is a benzene ring, wherein the benzene ring is unsubstituted or substituted with one,
two or three R*'; and

each RA! is independently selected from the group consisting of hydrogen, -Ci.¢ alkyl,
halogen-substituted -Ci.¢ alkyl, halogen, and cyano group;

Xis O, S or -CH»-;

nisOorl;

the B ring is cyclopropane;



15 Apr 2024

2021304045

168

the C ring is selected from the group consisting of 5 to 10-membered heterocycloalkyl, 5 to
10-membered aromatic ring and 5 to 10-membered heteroaromatic ring, wherein heterocycloalkyl,
aromatic ring and heteroaromatic ring are independently unsubstituted or substituted with one, two
or three R®!; and

each R¢! is independently selected from the group consisting of hydrogen, halogen, cyano
group, =0, =S, nitro, -Ci.¢ alkyl and halogen-substituted -Ci.¢ alkyl;

the D ring is selected from the group consisting of 3 to 10-membered cycloalkyl, 3 to 10-
membered heterocycloalkyl, 5 to 10-membered aromatic ring and 5 to 10-membered
heteroaromatic ring, wherein cycloalkyl, heterocycloalkyl, aromatic ring and heteroaromatic ring
are independently unsubstituted or substituted with one, two or three RP!;

each RP! is independently selected from the group consisting of hydrogen, halogen, cyano
group, =0, =S, nitro, -Ci- alkyl, halogen-substituted -Ci.¢ alkyl, -Co» alkylidene-ORP?, -Co.,
alkylidene-C(O)RP?, -Co.» alkylidene-C(O)NRP?RP?, -Co.; alkylidene-NRP*RP3, -Cq., alkylidene-
NRP2C(O)R™ and -Co4 alkylidene-OP(O)(OH),; and

RP? and R™? are independently selected from the group consisting of hydrogen, -Ci.6 alkyl, -
Co.> alkylidene-(3 to 10-membered cycloalkyl), -Co.» alkylidene-(3 to 10-membered
heterocycloalkyl), -Co.> alkylidene-(5 to 10-membered aromatic ring) and -Co.> alkylidene-(5 to

10-membered heteroaromatic ring).

9. The compound according to claim 8, characterized in that R!! is selected from the group
consisting of 3 to 6-membered cycloalkyl, 3 to 6-membered heterocycloalkyl, 5 to 6-membered
aromatic ring and 5 to 6-membered heteroaromatic ring, wherein cycloalkyl, heterocycloalkyl,
aromatic ring and heteroaromatic ring are independently unsubstituted or substituted with one, two

or three R2,

10. The compound according to claim 9, characterized in that R!! is selected from the group

IO\ IO O\ IO\
N NN N ) (N N" NN
HN \W \ J > HN \W
consisting of , , , and , wherein , ,

e O
\ /Z \ / >
, and are independently unsubstituted or substituted with one, two or
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three R'%;

each R!? is independently selected from the group consisting of hydrogen, halogen, cyano
group, -Ci.¢ alkyl, halogen-substituted -Cis alkyl, 3 to 6-membered cycloalkyl and -Co-
alkylidene-OR'®; and

R'® is selected from the group consisting of hydrogen, -Ci. alkyl and halogen-substituted -

C1.s alkyl.

11. The compound according to claim 10, characterized in that R" is selected from the group

N?Z N7 N’O‘N O‘N O‘N N’O
/O\
N% NN N% N/%( \ W \W/ \
o A S
consisting of / , , , ) , , , ’
N’o
o o o o W/
’ N/ ’ ~ N/ \N
0
, , , , N and :

12. The compound according to claim 8, characterized in that the A ring is selected from the
F ’/
.~ F . . - F -
SER®! Ly
T, S, T~ F \\a F \\a F )
F
F - F .-
. \ \@ e
~ | / ~
F >, F , F and N

13. The compound according to claim 8, characterized in that the C ring is selected from the

group consisting of

group consisting of 6-membered heterocycloalkyl, benzene ring, S-membered heteroaromatic ring
and 6-membered heteroaromatic ring, wherein heterocycloalkyl, benzene ring and heteroaromatic
ring are independently unsubstituted or substituted with one, two or three R¢!; and

each R®! is independently selected from the group consisting of hydrogen, halogen, =0, =S,

cyano group, -Ci.¢ alkyl and halogen-substituted -Ci.6 alkyl.
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14. The compound according to claim 13, characterized in that the C ring is selected from the

0O
—N g
o Rt o o
group consisting of %_<\:/)_%, , F o, ? , Z and
N—
2 Wai

15. The compound according to claim 8, characterized in that the D ring is selected from the
group consisting of 5 to 6-membered cycloalkyl, 5 to 6-membered heterocycloalkyl, 5 to 6-
membered aromatic ring and 5 to 6-membered heteroaromatic ring, wherein cycloalkyl,
heterocycloalkyl, aromatic ring and heteroaromatic ring are independently unsubstituted or
substituted with one, two or three RP';

each RP! is independently selected from the group consisting of hydrogen, halogen, cyano
group, -Ci.6 alkyl, halogen-substituted -Cis alkyl, -Co» alkylidene-ORP?, -Cq., alkylidene-
NRP2RP* and -Co4 alkylidene-OP(O)(OH),; and

RP? and R’ are independently selected from the group consisting of hydrogen and -C.¢ alkyl.

16. The compound according to claim 15, characterized in that the D ring is selected from the

=N \I\\l o
/\ N NH \ N O
.. %N O / “OH
group consisting of 7, and HO :

17. The compound according to claim 1, characterized in that the compound is represented

by formula (I1):

(111);
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wherein R!! is selected from the group consisting of -Ci- alkyl, halogen-substituted -Cj-¢
alkyl, -Co.» alkylidene-(3 to 10-membered cycloalkyl), -Co.> alkylidene-(3 to 10-membered
heterocycloalkyl), -Co.> alkylidene-(5 to 10-membered aromatic ring) and -Co.> alkylidene-(5 to
10-membered heteroaromatic ring), wherein alkyl, alkylidene, cycloalkyl, heterocycloalkyl,
aromatic ring and heteroaromatic ring are independently unsubstituted or substituted with one, two
or three R'%;

each R!? is independently selected from the group consisting of hydrogen, halogen, cyano
group, =0, =S, nitro, -Ci alkyl, halogen-substituted -C.¢ alkyl, -Co-> alkylidene-OR'®, -Cq.»
alkylidene-C(O)R'®, -Co.> alkylidene-C(O)NR'®R!®, -Co., alkylidene-NR!°R!¢, -Cy.> alkylidene-
NR!®C(O)R'¢, -Co.4 alkylidene-S(O)R'°R!¢, -Cy., alkylidene-(3 to 10-membered cycloalkyl), -Co-
2 alkylidene-(3 to 10-membered heterocycloalkyl), -Co.2 alkylidene-(5 to 10-membered aromatic
ring) and -Co.> alkylidene-(5 to 10-membered heteroaromatic ring), wherein alkyl, alkylidene,
cycloalkyl, heterocycloalkyl, aromatic ring and heteroaromatic ring are independently
unsubstituted or substituted with one, two or three R'?;

R'® and R'® are independently selected from the group consisting of hydrogen, -Ci.¢ alkyl,
halogen-substituted -Ci.¢ alkyl, halogen, cyano group, =0, =S, nitro, -OH, -O(Ci.s alkyl), -NH>, -
NH(C\¢ alkyl) and -N(C1.¢ alkyl)(Ci.¢ alkyl);

the A ring is a benzene ring, wherein the benzene ring is unsubstituted or substituted with one,
two or three RA';

each RA! is independently selected from the group consisting of hydrogen, -Ci.¢ alkyl,
halogen-substituted -Ci.¢ alkyl, halogen, and cyano group;

Xis O, S or -CH»-;

nisOorl;

the B ring is cyclopropane;

the C ring is selected from the group consisting of 5 to 10-membered heterocycloalkyl, 5 to
10-membered aromatic ring and 5 to 10-membered heteroaromatic ring, wherein aromatic ring and
heteroaromatic ring are independently unsubstituted or substituted with one, two or three R*!;

each R¢! is independently selected from the group consisting of hydrogen, halogen, cyano
group, =0, =S, nitro, -Ci.¢ alkyl and halogen-substituted -Ci.¢ alkyl;

the D ring is selected from the group consisting of 3 to 10-membered cycloalkyl, 3 to 10-
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membered heterocycloalkyl, 5 to 10-membered aromatic ring and 5 to 10-membered
heteroaromatic ring, wherein cycloalkyl, heterocycloalkyl, aromatic ring and heteroaromatic ring
are independently unsubstituted or substituted with one, two or three RP';

each RP! is independently selected from the group consisting of hydrogen, halogen, cyano
group, =0, =S, nitro, -Ci- alkyl, halogen-substituted -Ci.¢ alkyl, -Co» alkylidene-ORP?, -Co.,
alkylidene-C(O)RP?, -Co.» alkylidene-C(O)NRP?RP?, -Co.; alkylidene-NRP*RP3, -Cq., alkylidene-
NRP2C(O)R™ and -Co4 alkylidene-OP(O)(OH),; and

RP? and R’ are independently selected from the group consisting of hydrogen, -C1-¢ alkyl, -
Co.> alkylidene-(3 to 10-membered cycloalkyl), -Co.» alkylidene-(3 to 10-membered
heterocycloalkyl), -Co.> alkylidene-(5 to 10-membered aromatic ring) and -Co.> alkylidene-(5 to

10-membered heteroaromatic ring).

18. The compound according to claim 17, characterized in that R!! is selected from the group

consisting of -C1.¢ alkyl and 3 to 6-membered cycloalkyl;

i N R : .- i .-
the A ring is selected from the group consisting of s ., .
F
.- F .- F .-
.- F - .-
L RS
F \\’ F \\’ F b F \\’ F b and F ;
—N
Oyt aon 1
the C ring is selected from the group consisting of \ 7/ , , F o,
O
N 53
7 Z %Q%
’ and \_7 ; and

N O
the D ring is selected from the group consisting of '%‘ / and
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19. The compound of claim 1, characterized in that the compound is selected from the group

/s
poN =N N-n” =N
= O S NH
W 0 u\fo 0 |\ SN
HN,,, N HN,,, N N
H H
consisting of , ,
NS S\
N= =N ¢ NH
o Jiw (A0 ~™
HN HN,,, Q
‘n. N H HN/,, N
H H
N _oH
N~ —N Ve
= N — o} =~
] Lo,
HN,,. HN,,

N
H H

\
=z

NH




174

ZT

oz dv G

ZT,

SYOvr0e120¢

ZTI

ZT

P
=z
wd/ N
21T
o
O N
=
\, T
!
0
-
=
78\
ZT
O
(O
Z
/N T
N\
Z.
=4
[@ AN
ZT
o
o
z
N T
I
N//

ZT

ZT



175

HN

2T
o
]

HN,,,

/N
/
N//

oz dv G

7

z
]
N//

SYOvr0e120¢




176

ZT

(S)

0

/N
!
N//

oz dv G

SYOvr0e120¢

ZI

@
L

NH

N~N

./

ZT

HN,,,




177

O

@]
Z
I

\
7
Z

oz dv G

z
]
N//

SYOvr0e120¢

O




178

(S)

NH
S,
NE

0}

N

4
0 QO
N
’&O

N\
I

y2oc v ST SYOv0€120T

O/



179

-

=

T
=z
\ /)

O

ZI

oz dv G

T
_-Z
ZT L7
Fo@
Q ~
V&
I
ZT
O

IS

®)

V|m
T

O
\

ZT
o O
/ pd
- T
/o

SYOvr0e120¢

ZT

ZT
o
Q.

)
0]
)Y O

HN,,,

ZT

HN,,,

ZT



180

/
oH N
A _o
O,
HN,,

ZT,
O
@)

7
HN,,,

=z
!
N//

oz dv G

™
N\N
\ /)
=
O
o ) O
=z
/N T
{
T
o
Ouw.lo
o T
N\N
\ /)
pd
@)
o ) O
z
/N T
!
N//

SYOvr0e120¢

=N

NH



181

oz dv G

. I
Z N N\N
= \ /
—Z
L
ZT =T
o o
O] A O l®) \
=z yd
T T
W\ Z=
/
O, # O #
=z z
.z .z
Z N Z N
2T
O
O A
Z
I
W\
O, 7
pd

SYOvr0e120¢

&
z
.
_N\
Ol\
P4
Iz
Z N
=21
=&
o )
=
T
\N\u
O, 7
=z
Iz
Z N
Z N
=21
@]
Q
=
T
W\l
O, ~
=z




182

Z N
= L
[V
Z1
o=x\a
o O
=
xI
W\
O. 7
4
T
N\N
\ /
L
2L
O=\2
o ¢ o}
Z
I
2=
{
O #
4
T
N\N
\ /)

oz dv G

SYOvr0e120¢



183

~NH

\

ZL

oz dv G

=
\
=
7\
_ o
=
oF )
¥
zZ
I
~ \N
=~
T
N\N
\ /)
Li
ZT
O
o O
Z
I
W\
O, 7~
=
I
N\N
\/
L
Z1T
(@)
(@] ¢ (@]
pa
I
W\
Q. #
=z

SYOvr0e120¢

Li




184

I
N\N
\ /)
—Z
LL
\ 7/
21
@]
Q. O
pd
T
2=~
€I
N\N
\ /)
[* %
pram
@]
(@] A\ @]

oz dv G

SYOvr0e120¢

I
N\N
\_/
=
/2
__ ow
£
Q $
pd
I
s~ 2
2
Tz
Z7 N\
O
T
Q $
pd
T
W\
O. 7
pra
I =
Z7 N\
Ow

L



15 Apr 2024

2021304045

Y NH
N N
O-N X Y O~ o NH
N | | N Y
HNL A an,, I
E H
o o) F
F F

- / \ O
/ N | N
N\ \ 0 o ~ NH N / N\ \ o
HNa. N\ HN,,
H_F
S F 0 F




186

oz dv G

SYOvr0e120¢




15 Apr 2024

2021304045

187

o)
O-N =N
N NH -N
\ o}
7)\( O NN N N o, A \ o
HN,, = HN, N = NH
H H_F
O F , o F ,
0
N
- o b
N 4 NH
7
\ N N \ SN
HN,, Ay 7 NH A wn, A A
H F H F
o) F , 0 F and

20. Use of the compound according to any one of claims 1-19, or a deuterated compound, a
stereoisomer, or a pharmacologically acceptable salt thereof in the preparation of a drug for

treating an interleukin-17A (IL-17A)-mediated disease.

21. The use according to claim 20, characterized in that the IL-17A-mediated disease is
selected from the group consisting of inflammation, autoimmune disease, infectious disease,

cancer, precancerous syndrome and a combination thereof.

22. A pharmaceutical composition, comprising:
the compound according to any one of claims 1-19, or a deuterated compound, a stereoisomer
or a pharmacologically acceptable salt thereof; and

a pharmaceutically acceptable excipient.
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Ctrl Compound 26, 30 mg/kg, IG, QD
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