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SNARCAZS} SWARCA4®E 359 F54 (At 750 TH3Th.  SWARCME F¥3 FFol A skl Seluols)
B2, AAEAY MBS, ot S8, AA(2e), SAF, ek L ARl Tejeteh.  SHARCAZE
SUARCA4-E A We] () ¢ ATFNA 49 B4 F445 3 shbolch. o) SUARCA A4 ¢ AXE A
T 3, AE 2 99T B AT /15 AT 259 992 PRay 84S 9ske] 924 SIRCA? APase
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FEFoR A EAEtE & - B BETE AT, AA9 ulgAg HgoA, B FAA ZA"E sk
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).
[0434] AR EjFol A, B 19 SRS FEA 1A-11 B 128 e Aol
[0435] [s}s}2] 1A-11]
RH
N
OH r-] STUW R
N HN
o el
x H =
[R“}‘Z(’ MH"]]’"\_)L‘N :
o R Q
[0436] 2
[0437] [s}s}2] 1A-12]
N N
N
tﬁ"‘-};’kaﬂ'
h{‘r‘f R"
o O HN
a -'51—0
"o
[0438] OH
[0439] (&7 2,
[0440] W& -CH,- %= -CH(CHs)-o]az;
[0441] XE N T35 CHolaL;
[0442] Re
[0443] T 23
[0444] 0 A 6719 R® /% R 712 AuAdow xgd 39 YA 119 Al F 2ok,
[0445] 0 WA 6742 R® 2/mE R 712 Audow 3 39 YR 119 a8 2Ato]l 2,
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[0446]

[0447]

[0448]

[0449]

[0450]

[0451]

[0452]

[0453]

[0454]

[0455]

[0456]

[0457]

[0458]

[0459]

[0460]

[0461]

[0462]

[0463]

[0464]

[0465]

[0466]

la_1b

_(CR R )1—5;

~(CR"=CR™)-;

la_1b

SIHEd 10-2023-0037549

lc

-(CR'R )isA-(A7]A, A= 0, S, == NR 94);

la_1b la_1b

lc

~(CR'R )15s=A-(CR R )15s-(47]1A], A= 0, S, == NR );

la_1b la_1b

1lc

=(CR R )15-A-(CR R )15-A-(47]4, A= 0, S, =& NR o)

la_1b la_1b

~(CRR™) 1= (CR™=CR™) = (CR"R™) -

lc

~(CR™MR™) e~ (CR“=CR™) = (CR™R™) e-A- (&1 7] 4], A= 0, S, = NR9D);

~(CR™R™) 1~ (C=0)-(RR™) 1o

~(CR™R™) 1~ (C=0)~(CRR™) 1mA-(S1 7] A, A= 0,

—(C=0)—(CRR™) 1A (CRR™) 1= (o] 7] A, A= 0, S, = NR9D);

~(C=0)-(CR"R") 1s;

~(CRR™)s-(0 WA 6709 R® 2/m= Y A=

~(RR™) (0 WA 679 R® 2/ R )=

~(0 WA 6749] R R/EE R

-0 WA 6709 R" R/mE= R )=

=0, S, E==NR);
-0 WA 6749 R" @/mEE= R =
A= 0, S, E= NRY):;

-0 WA 6719] R 2/EE R

la_1b

~(CRR™)1s-(0 WH] 6749 R 2/

lc
=0, S, == NR )

“(CR'R™)s-(0 WA 670¢] R @/

la_1b

Az deEdow Agd 39 WA 119 Aol Zzet

1b

2
)
x
o
frt
)

d 39 WA 11 Aol g =dd)-;

ot

A 119 sElZApe1 FE )~

2
i
o
o
fru
ot
i,
w
rio
=

la_1b

A)-(CR R )15

Auz o AgE 39 WA 119 AF] 22 7)-(CR'R ) s-A-( 714, A

Aez oz Ase 39 YA 119 FE Ak 22 )-((RR )1 s-A-(S] 714,

la_1b

7|2 Aduzow xgtd 39 WA 119 sEEAIEZE)-(CR R )15

=R 72 Adgrer AgE 39 A 119 Aol 22 S )-A-(217]1A4, A

TR 72 Agdoz A3E 39 WA 119 slEZAe|EFE)-A-(H7]A4,

1b la_1b

SRR 15-(0 A 6709 R 2/ RY 712 Aegon g 39 UH 119 Aol 22 -(RR )i

la_1

S(CR'R™)s=(0 WA 6709] R @/m

1c
=0, S, =N 9);

= R 72 AduHoes A 39 WA 119 Aol 22 )-A-(217]1A4, A
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[0467]

[0468]

[0469]

[0470]

[0471]

[0472]

[0473]

[0474]

[0475]

[0476]

[0477]

[0478]

[0479]

[0480]

[0481]

[0482]

[0483]

SIHSd 10-2023-0037549

~(R'R™)15=(0 WA 6709] R @/me= R” 712 dugoz A8 39 UA 119 Aol 227)-(R'R) 1A

lc

(4714, A= 0, S, =& NR 9);

la_1b 1b

SRR 1sA-(0 WA 6749 R” /e R 712 deldom g 3¢ WA 119 Ale|22e7)-(c37]4, A

=0, S, E= R al);

la_1b la_1b

SRR (0 WA 6709 R™ /s RY 72 dudor 39 39 WA 119 slE Al 28)-((R'R s

la_1b 1b - la_1b

=(CR R )15—(0 W= 671<] R @/mi Y 7]z Aedow 238 39 1 119 sle 2ol Z)-((R R )15

lc

A-(o714, A= 0, S, == NR o)

la_1b 1b

SRR 15-(0 WA 6709 R® @/me R 712 Hedor 3w 39 W4 119 a8 @Arel 38 )-A-(] 714,

lc

A= 0, S, == NR 9);

la_1b 1b .

S(CR'R)15-A-(0 WA 6709] R @/me RT 712 Aezom x3e 39 A 119 sle 2ol 28)-(o37]4,

lc

A= 0, S, == NR 9);

la_1b

“(R™R™)1-(0 WA 6709 R™ 2/m= RY 7z Audoz 289 39 A 119 ALe]Z2A7)-(CR'R ) s-A-

lc

(o714, A= 0, S, == NR 9);

la_1b 1b

~(CR'R)15A-(0 WX 670¢) R @/ RS 72 dEgon Age 39 A 119 Al 2R ) -(o7]4, A

1lc

=0, S, E= R ¢9);

la_1b la 1b - la_1b

S(RUR™)1amA-(0 WA 670e] R 2/ RY J12 dedon xsky 39 UA 119 Alo]Z2e)-(RR™) -
A-(S171A, 7Zt7re] A= EgHom 0, S, i MR Y);

S(CRUR™)s-A-(0 A 6709 R 2/m= R” 72 Aexon xad 39 ux 119 e @A) 22)-(RRY),

~A-(714), ZH7he) A EYPAHoR 0, S, T MR 9);

la_1b

“(CR'R™) 1s=A-(CR R 1s-A-(S1 7] A, A= 0, S, == NR9);

la_1b la_1b la_1b la_1b lc

“(CR'R )15=A-(CR'R )15-A—(CR R )15-A-(CR R )i 5~A-( 7|4, Z}7te] A= =gz oz 0, §, == NR 9);

la_1b lc

=(CR R )15-A-(COI(A7IA, A= 0, S, == NR 91

la_1b la_1b

-(CR'R )15 (CR=CR"™)-(CR"R )15-A-(CO)-(4 714, A= 0, S, =& NR“el);

la_1b lc

-(CR R )15=(C=0)- (CR'R' )1 s~A=(CO)-(4714, A= 0, S, =& NR 94);

la_1b

~(CR™R™) =0 WA 670e] R 2/me= R” /]2 Aelgom A&d 39 UA 119 Aho]ZFRA7)~(CR' R ) s-A

lc

(CO)-(A714, A= 0, S, == NR 9);

la_1b 1b

~(CR"R™)15-A-(CO)-(0 WA 67H2] R 2 /@ 712 Aedo=z X3e 3¢ A 119 AolE=2d7)-(497]

lc

A, A= 0, S, == NR 9);
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[0484]

[0485]

[0486]

[0487]

[0488]

[0489]

[0490]

[0491]

[0492]

[0493]

[0494]

[0495]

[0496]

[0497]

[0498]

SIHSd 10-2023-0037549

la_1b

“(CR"R™)15-(0 WA 6709 R® 2/m= R” 712 Augoz sy 39 WA 119 sel2Ate]228)-((R'R) e

lc

A-(CO)-(171A, A= 0, S, == MR 9D

la_1b 1b

~(CR'R™)15-A-(CO)-(0 W] 6709] R g/ R' 712 Audom x3hd 39 Ul 119 slEl Aol 22)-(<]

lc

714, A= 0, S, == NR 9);

la_1b 1b

~(CR'R)15A-(0 WA 6742 R @/me R” 712 Aedow 28w 39 2 119 Abo] 22 27)-A-(C0)~(<]
NA, Aol A BYH0R 0, S, EE R Y);

1b

~(0 WA 679 RE w/m= RY /2 AEdoz sy 39 YA 119 Abo] 22 eZ)-00-(CRR ) s-A-(] 7] A,
A= 0, S, =+ NR o1)

~(R'R™)15-(0 WA 6709 R 2/me R 72 A% 39 A 119 Abo] 22 a7)-(CRR") A=

2
o
o
o
fru

(CO)=(A71A, A= 0, S, TE= NRF9);

~(R'R™)15=(0 A 6709] R™ @/ R” 7|2 dudom 289 39 WA 119 se 2] Z2)-((RR ) 1sm

A-(C0)-(1 714, A= 0, S, TE= NR“9D);

~(0 WA 6709 R /= R V)2 Aumow A3 39 WA 119 Al RA7)-(RR ) e

la_1b

-0 WA 6709 R” 2/mE R 712 dudon A3 39 A 119 e 2Ake] ZE)-(R'R )i

-A-(0 A 6711 2] R /= R 712 Agxoeg PR 39 =] 119

la_1b lc

EHZAO]EH)-(CR R )15-A- (714, 7o) A= 5HAH o2 0, S, == NR 9);

-0 WA 6719 R 2/m=R" V)2 Aukom dd 39 WA 119 sz ZE)-(R'R) s-(0 WA 67

1b la_1b

o " @/me R 72 dudor 98 39 WA 19 SIHRAIZ)-(RR isA-(e]7]4], AE 0, S, =

1lc

= NR A);
-0 WA 6709 R" 2/m= R” A2 Augom AsE 39 A 119 FERA)22)-(0 WA 6749 RY 2/

1lc

T R 71z dudom g 39 U 119 AERAelZ)-((RR)isA-(o714, A% 0, S, T W

o)
-0 WA eAMe R @/mEE  RT 7R Auxewm  x@d 39 uH 119
e EAFo] 22)-A-(R'R )is-A-(1 714, zHzhe] A= Sgdow 0, S, = NR )

-0 WA 6719 R B/EE RS 72 dudoz g 39 WA 119 & e EAF0] ZE)-(C0)-A-(CR R ) 1s= (]

lc

714, A= 0, S, == NR 9);

1b la_1b

~(0 WA 47fe] R® R/wEE RS V12 dEdor AsE s 2ol )-A-((R'R Dis-(1714, A= 0, S, E=

lc

NR 91

la_1b

-0 WA 6709 R /= RS )m dugom Ad 39 UA 119 Aol 2= )-(00)-(CRR ) 1s=A-(]7]

A, A= 0, S, EENRYD;
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[0499]

[0500]

[0501]

[0502]

[0503]

[0504]

[0505]

[0506]

[0507]

[0508]

[0509]

[0510]

[0511]

[0512]

[0513]

[0514]

ZIHSd 10-2023-0037549

—(0 WA 6719 R® R/m= RY Az Augoz 3kd 39 UA 119 Aol 2 et)-(00)-A-(CR'R) 1~(17]

lc
A, A= 0, S, EENR 1) EE

la_1b

~(C0)-(0 WA 6709 R™ 2 me RY s Audon A8E 39 WA 119 Abo]Zzer7)—(CRVR™) -A-(o]7]
A, A= 0, S, EE NRT9)o|AL;

R'= H, -CH,, T -CH,0Ho] 1

R'e C-C&Z, naAs A= -C(CHy); B+ —CH(CHy),0] 315

I X
R -0V B Aegon A9 Ao, wddalt, X 0w % om;

)

le

R, R, R, 2 R¥ ZZt E¥xHo=z, -H, D, -2, -(G<¢Z2, -CCT=2IZA, -0-C-C:<LZ,
-S-C-Ce¢Z, -NHC,-Cs2ZA, -N(C—C:E2),, 39 WA 119 Ale]E=2¢Z, ofF, FHZold, 3¢ WA 114 3

HzAbol 2, -0-(39 WA 119 Ale] 22 44), -S-(39 WA 119 Ate]E244), NH-(3€9 A 119 AtolE
247D, NGB WA 119 AelE2dd),, N-B9 A 119 Apol2 =) (C-G24), -OH, -NH,, -SH,

=S0,G—Cs2 2, SONNIC-Cs&Z, P(O)(0C-Ce2Z) (C-Cs2Z), -P(0O)(0C-Cs&Z),, -C=C-C-C¢Z, -C=C(H,
-CH=CH(C,=Cs&Z), -C(C-Ce¥Z)=CH(C-Ce&Z), -C(C-C:&Z)=C(C-Cs¥Z),, -Si(0H);, -Si(C—Cs¥Z)s,
-Si(0M) (C-Cs&A),, -C(0)C-Cs&Z, -COH, -CN, —CF3, —CHF,, —CH:F, -NO;, —SF5, —SO.NHC,~Ce2Z, -SO0.N(Ci—Cs
A7), ~SONHINHC,-Cs&Z, -SONHIN(Ci—Cs&3 )2, —SONHC,;-CeZ, -SON(Ci-Ce@Z )., —CONHC,-CeZ, —CON(Ci-
Cs&7),, N(C—Ce&Z)CONH(C-Cs ), -N(Ci-Cs& )CON(C—Cs&4 )2, -NHCONH(C,—Cs2+Z), -NHCON(Ci-Cs&2 ).,
-NHCONHz, -N(Ci-Ce@Z)SONH(C1-Cs2Z ), -N(Ci-Cs&Z)SON(C—Cs&Z )2, -NHSONH(C-Cs&Z), -NHSON(C—Cs%

2),, EE -NHSONH,0) A} e Ewak 385E 490, R EE=R = & 7d da9A A= dZd5],

0 WA 47¢] R 7= Aedon xgy Alo]Frety 9/EE s 203 RololE]E #A4F).

A A Gl A, W ~CH-ol T,
A A Fefol A, X -Nojth,
e AA FelelA, X -CHelt,
A% A4 Gl A, RE ~CHol o),
A% A Fejol A, R -C(Cly); B ~CH(CHy)z0] .
AR AN FElA, R Ol 3, st Lol
A% AN Fejel A, s 00]t.
N

2
Q% A4 FeelA, e X7 o)y
sheba) [, o7 8hsha) 1A-11 i 8hoha [A-12¢] sHEhE o] A% A FejelH, RS
~(CR"R™)15:
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[0515]

[0516]

[0517]

[0518]

[0519]

[0520]

[0521]

[0522]

[0523]

[0524]

[0525]

[0526]

[0527]

[0528]

[0529]

SIHSdl 10-2023-0037549

lc

SRR A= (1714, A= 0, S, EE NR9D):

lc

~(R™R™) 1A (CR™R™) = (S 7] A, A= 0, S, = MR 9));

~(0 WA 6709 R 2/mE R” J)m Auhoz AsE 39 A 119 #H AR 2 )-(C0)-(CR R ) 1s=A-(¢]

M, A= 0, S, = NRC9);

la_1b

~(0 WA 6719 RT 2/m= RY /2 Auxoz 3w 39 WA 119 SE2A]Z2)-(00)-A-(CRR) 1s— (]

lc

714, A= 0, S, =& NR ¢);

~(R'R)1s=(0 A 6702 R 2/me R” 712 Audom g9 39 Ux 119 Abo]Z2a7)-A-(o]7]14, A

~(RR™)1s=(0 WA 6709 R® 2/m= R” 712 Auxon AgE 39 WA 119 slH Aol 22)-((RR™) 1s;

la_1b 1b la_1b

S(CRR™)1s=(0 WA 6709 R 2/m= R 712 dudoz 39 39 WA 119 e 2A]Z22)-((RR )1

A-(]71A, A= 0, S, TEE= NRC9D):

la 1b la_1b

-(0 W= 6709] R H/Ee= R 712 Ao X3E 39 WA 119 sHEAF]EE)-(CR R )15-A-(H7] A,

1lc

A= 0, S, == NR 9);

la 1b

-A-(0 A 67119 R 9= R 71 &2 ez o g =] 39 Y= 119

e ZAFo] 22)-(CR'R )1 s-A-( 714, ZHzte] A= Zgeo

o
fru
o
»
t
rlr
=
=
el

la_1b

~(0 WA 679 RY @/m= RY Jlm deRon ey 39 Ux 119 slE 2] 2 2)-(RVR™) (0 WA 671

la

o R w/m= R V= Augow e 39 WA 119 e Ak 2E)-((R R D1s-A-(0]714, A= 0, S, &
1c
= NR 9);

-0 WA 6709 R w/mEE= R 72 dudoz FE 39 A 119 s 2ol 2e)-(0 WA 6749 R 2/
w= R 72 Augom g 39 UA 119 slElEA]22)-((RR D s-A-(0] 714, A= 0, S, E: NR°
Ad);

-0 WA 67/ R w/EE R 12 Adxroez Hsd® 39 ux 19

e ZAF] 22 )-A-(CRR ) 1s-A—(] 7]

2
N
N
1o
=3
rlr
I
i
2
o
frt
o
w2
I
rlr
=z
=
jales

~(0 WA 6709 R 2/EE= R 72 dudoz AFE 39 W 119 H 8 2AL] ZE)-(C0)-A-(CR R s-( ]

A, A= 0, S, EENRSD:

1b la_1b

-0 WA 479 R® 2/mE= R 72 Agmom AsE dHzole)-A-((R'R )i-(7]14, A= 0, S, Ei=

lc

NR $);

la_1b

~(0 WA 6749 R® 2/mE= R V)2 AEdgon xshd 39 A 119 Ao Z2A)-(C0)-(CRR™) 1 -A-(6]7]

lc

A, A= 0, S, EENR )
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[0530]

[0531]

[0532]

[0533]

[0534]

[0535]

[0536]

[0537]

[0538]

[0539]

[0540]

ZIHSd 10-2023-0037549

—(0 WA 6719 R® R/m= RY Az Augoz 3kd 39 UA 119 Aol 2 et)-(00)-A-(CR'R) 1~(17]

lc
A, A= 0, S, EENR 1) EE

la_1b

~(C0)-(0 WA 670e] R™ /m= R’ 7|2 dexow 8% 39 A 119 AF]ZRA7)-(CRR )y s-A-(17]

M, AE 0, S, EE MR eIt
et IA-11 E Sheba) 1A-129) Shgme] A A4 FelelA, 2zl R, 229 R, 2 22t R e 53
Ao | EE (-G Aot

la_1b

shol 1A-11 = 8hy) 1A-129] shahEel AR A4 oA, RS ~(CR'R)ps, I ~CH-, ~CHCH,
~CHyCHyCHy—, ~CH,CHoCHoCHy=, ~CHoCHyCHoCHoCHy= 5] TF.

g514) [A-11 E= 8354 [A-129] sh§HEo] A% AA FEelAd, RS -((R'R is-A-(7]1A, A= 0, S, E=

NR'9]), el 7t —CH-0-, —CH,CH,~0—, —CH,CH,CHy-0- S-o]T}.

gat2) 19 sbatEe] AR A4 Feje]A, R ~(CR'R)s-A-(CR R (1714, A 0, S, Ei= NRSD), o
A —-CH,CH,CH,~N(CH;)-CHyCH,—, —CH5CHo~N(CHs)-CH,CH,—, -CH,CH,~0-CHo— 5©] Tt}

s512) 19] sghEe] AR A4 Fejeld, R'e -(0 WA 6709 R R/mE= R /)2 Aegoz sy 39 uj
A 119 SERAF 2 -)-(C0)-(CR'R s A-(I714, A= 0, S, E: MRS, olAd -3t d-(C0)-
CH(CH3)-0-, -7]&2]t]d-(C0)-CH(CH;)-0-, -H] =& t]d-(C0)-CH,-0-, -lE 352 t]d-(C0)-CH-0- S oltt.
et 19) sgEe) QAR A FeelA, R -0 WA 6719 R R/EE R /12 AeHeR A% 39
2 1190 slE 2Ake] 28)-(C0)-A-(CR 'R )1 a~(A714, A= 0, S, EE NR'S)), dl7o) -3 32t d-(00)-0-CH,-
olt}.

ojrt

sata) 19 sgEe A% A4 FeelA, R'e -0 WA 6719 R 2/m= R” /)2 daFon (3w 39 W)
A 1190 SIEEAFZE)-(CRR )1 s-A-(A714, AE 0, S, E2= NR'Y), oAt -o}zpulolato] 2 2[3.1.1] e}
d-CHyCHy-0-, - oFA2=¥] 2 [3.3] e -CHL,CH,-0-, -3 28]t d-CH,CHy-0-, -=F2 239 2]t d-CH,CH,-0-, -}
Ao -CH,CH-0-, -3 Z 2|t d-ClL.CH-0-, -3 3| 2]t d-CH.CH(CH;)-0-, -ZE}slol=ZAlo] Z 2 e c] v -
CH,CH,-0-, -3 E2]t]d-CH,CH(CH3)-0~, -wlE 37 2]t d-Cl,CH,-0-, -3 3 2]t]d-CH,CH(CH,CH)-0-, -3 &2t
~CH,CH(CHyCH3)-0-, -3 &2 t]d-CH,CH(CHy)-0-, -3lo]=FA| T & t)d-CH,LH-0-, -SFo]=FA| T H gt d-
CH,CH,-0- 5-o] T},

steba 19 shghEel Ay A4 FEelA, RS -0 WA 649 R R/mE R /2 Aggom A3 39 )
la_1b

A 1191 SEEAIF-)-(CR R )15, AW -~dfsle v d-Cll-, -390 2] d-ClLCH,-, -9 2] ) d -CH.CHCH;-,
OFA BT | ~CH,CHCHy—, -4 21 H d-CH,-, -] &2t d-ClCH- 5oltt.

8514 19 atEe] A% A FeolA, R -0 WA 6709 R R/EE R 72 MElgow xgd 39 W

1b

A1 sEEAeZR)-(0 WA 671e R' R/ Nz Adddez Agd 39 A 119
e ZAro] Z2)-(CRR ) s-A-( 714, A= 0, S, E= MR, A -39t d-9] 22 t) d-CH,CH-0-, -

¥} o2 v d - o 2 H E -CHCH-0-, -9 21 o -] o 2] v d -ClCH-0- 5ol Tt

=g
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[0541]

[0542]

[0543]

[0544]

[0545]

[0546]

[0547]

[0548]

[0549]

[0550]

[0551]

ZIHS3d 10-2023-0037549

shota) 19 shgrmel A A4 FelA, R -0 WA 679 R” %/mE R /12 duxor Agw 39 )
A 119 SAE A FE)-(R 'R Dism(0 WA 6709] R 2/ RY 712 degor a8 39 A 119 a4
ZARIZE)~(CRR ) 1sA-(I 714, A 0, S, i NR°9), oAt -39 o d-Cl,-9] 9 2] o) 9 -CH,CH,-0-, -]
# 2 t] ' ~CH,CH,- 3] 9 2] o] | -CH,CH,-0- S-o]t}.

s3t2) 19] shatEe] i AA oA, RS -0 WA 6719] R 2/EE R ]2 delgow Agd 39
1c
3

2 119 A2 2 7)-A-(R'R s (d714, Z7he] AE Bfdow 0, S, ®E WY, dA -Apo]2zs)
21 -N(CH;)-CHCH,-0- 5ol t}.

ek 19) gl A A FHelA, e -(0)-0 uA elel R' 2/EE R )2 ddgdoz A9 3
2 uA 119 SERAel FE)-(RR s A-(o1714, A 0, S, EE MR, el -(C0)-w# el -
CHCH,-0- S0l tt.

st 19] shgrmel 2% A4 FeelA, R e ~((R'R)is(0 WA 671 R® %/Ee R 712 dugoz A
g8 39 A 119 SEEARlF )RR e, oA ~CHy 32 EdCm, ~C= 912 £ -ClbCl
~CHy~ 91 2] o & ~Cl.CHCH~ -] T

la_1b 1b

884 19 e AR AN FHelH, R e ~((R'R D50 WA 6749 R 2/E: 7|2 dEHer A

1lc

g 39 WA 119 SERA 2 )-(R'R D isA-(o 714, ZH2he] A SgPHoR 0, S, EE WY, <)
~CHy~ 5] 2 2]t d-CHCH,~0-,  —CHy~3] 21T -CH,CH(CH3)-0-,  ~CH,~3] 2] ©] Y -CHyCH,-0-,  ~CH(CHa) -3 2] ©] ' ~CH,CH,-
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[0558] (7] Aol A, X= N &= CHY).
[0559] 33tA [A-13a, IA-13b, IA-14a BT+ [A-14b9] 33t AR 2AA] oA, R'e -0 WA 6719 R® 2 /m=
R” 7= dedom xstg 39 Ux 119 S8 2AZ2)-(C0)-(CRR)1s-A-(e] 714, A= 0, §, Ei=
MRS, EE -0 WA 670l RY R/mE RT 712 dEdom x#E 39 ux 119 slE Aol 2Y)-
(RR™)s-A-( 71 4], A= 0, S, = NRQl)o]x
[0560] R, R, RS, 2 R'= 717 =ddoz, -, D, -82, -G, -0-CFRLZ, -0-0-C27,

-5-C-Cs&A, -NHC-Cst A, -N(C-Cs2)., 39 WA 119 Afol2=ad, o, se=eld, 3¢ WA 11¢ 3

g 2Ae] | -0-(3¢9 WA 119 Ato]ZFa2dZ), -5-(3Y WA 119 Alo]F227), NH-(39 WA 119 Ale] &
27, NGB WA 119 AlelE2d7),, N-3¢Y A 119 Aol E=2d¢)(CC:2Z), -O0H, -NH,, -SH,

-S0.C—Cs2Z, SONHIC-Cs&Z, P(0)(0C-Ce2Z) (C-Cs&Z), -P(0)(0C-Cs&Z),, -C=C-C-Ce¢Z, —-C=(H,
-CH=CH(C,~Cs%¥),  -C(C-Ce&Z)=CH(Ci-Cs2Z),  -C(C-Ce&A)=C(Ci=Cs&¥ )z,  -Si(OH)s, -Si(C—Cs&Z)s,
-Si(0H) (Ci-Cs&Z )., -C(0)C—Cs&Z, —COH, -CN, -CFs, —CHF,, -CH.F, -NO,, -SFs, —SO.NHC-Ce®&Z, —SO.N(Ci—Cs
&7),, -SONNH)NHC,—Cs%Z, —SONHIN(C,-Cs%Z )2, —SONHC,-CeZ, -SON(C,—Cs%2 )., -CONHC,-Cs2Z, -CON(Cy-

&), -N(C-Cs%Z)CONH(C-Ce2Z ), -N(Ci—Cs&Z)CON(C—Cs& 2 ), -NHCONH(C,-CeZ ), -NHCON(Ci-Cs&3 ),
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R = -H B 0-G2A, v atAl= -CHyolat;
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81512 1A-15a, 1A-15b, 1A-16a, = I1A-16b¢] hgh=e]l A% AA] FejelA], A% 0olal, R (22
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2] 1A-15a, IA-15b, [A-16a, =& [A-16b¢] 3}gE¢] o
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A5 AA FejollA, & 2o e svle I

(25,4R)-4-3Fo] E=E A -1-((S)-2-(2-((R)-2-(2-3}e| =& A 7 d )-5,6,6a,7,9, 10-F A} 5l o] =2 -8H-3] 2 x| 1= [ 1
2':4,5]19 A2, 3-c] 9 B T} -8-A Yo} A Eobr] =) -3, 3-Tho] v & FLEF = ) -N-((S)-1- (4~ (4-H D E] o} Z-5-
Ay d)ole) ¥ Sy d-2-7t2E 2ol = ;

(2S,4R)-4-3Fo]| =& A -1-((S)-2-(2-((S)-2-(2-3}°| =&5A| ¥ d )-5,6,6a,7,9, 10-FALslo] = 2 -8H-3] 2} K] = [ 1
214,519 A = [2,3-c] 3 2 thR-8-A ) o} A E o} &= ) -3, 3-th o] | & FEF = ) -N-((S)-1-(4-(4-v D E] o} F-5-
Ay d)ole) ¥ S d-2-7t2E 2ol = ;

(2S,4R)-4-3Fo]| =& A -1-((S)-2-(2-((S)-2-(2-3}°| =&5A|#d )-5,6,6a,7,9, 10-FALslo] =2 -8H-3] 2} X = [ 1",
2':4,5]9 &A= [2,3-c] 7 BT} -8-2 Yo} | Eo}r]| &) -3, 3-Tho] W & FoE} 4= ) -N-(4-(5-H| & E] o} 24~ )l A ) T
Eed-2-7t 2 H 2olu| &

(25,4R)-4-3Fo] == A -1-((S)-2-(2-((R)-2-(2-3}o]| == A d )-5,6,6a,7,9, 10-FA}slo] = 2 -8H-y] 2} A = [ 1",

2':4,5]9 A = [2,3-c] 7 ]t} -8- ) o} E o} & )-3, 3-Tho| f & e} 1= & ) -N-(4-(5-W D g o} Z-4-2] ) wll & ) 7]
S d-2-7t2 ol =

(2S,4R)-4-3Fo] EFA]-1-((S)-2-(2-(4-(((S)-2-(2-3}o]| =F A #H d)-5,6,6a,7,9, 10- 3N A} 5} o] = 2 -8H-T] 2}-A] 1=
[1',2":4,5]9 A= [2,3-c] 2t} -8-d ) v &) -4-m & 9} s 2| A -1- ) o} | E o} &= ) -3, 3-th o] | D FEF = )-N-
((S)-1-(4-(4-vE]o}E-5-A ) ) & ) I B2 -2-Ft 2 H »oln| =
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(2S,4R)-4-3te]| =ZA]-1-((S)-2-(2-(4-(((R)-2-(2-3to| =5 A # D )-5,6,6a,7,9, 10- I A}aFo] = 2 -8f-] 2} A] 1=
[1',2":4,5] AEM [2,3-c]¥l el thxl-8-<) ) 9] # 2] -1-%d ) ob M| Eo}] 12)-3, 3-Tho] v & F-Ep e ‘) N-(($)-1-
(4-(4-vDEjopE-5-2) ¥ ) ol &) ¥ E e -2-7h 2 2opm| =

(25,4R)-4-3Fo] =F A -1-((R)-2-(3-(2-((S)-2-(2-3}e| =& A | d )-5,6,6a,7,9, 10- & Al 5} o] = 2 -8l1-3] 2} %] 1=
[1',2":4,5]9 2R = [2,3-c] I T}Z-8-L ) ol EA] ) o} o] A -5~ )-3-H D FEF =Y ) -N-((S)-1-(4-(4-HE&
ElopE-5-<) o) ol &) ¥ Z 2] i -2-7F 2 2opm] =

(2S,4R)-4-3Fo] =& A -1-((R)-2-(3-(2-((R)-2-(2-3}o] =& A #| D )-5,6,6a,7,9, 10- & A} 5} o] = 2 -8H-3] 2} 4] .=
[1',2":4,5]9 2R = [2,3-c] I B T}Z-8-L ) ol EA] ) o} o] 2 AFE -5~ )-3-H D FEF =Y ) -N-((S)-1-(4-(4-H&
ElobE-5-<) o) el &) ¥ F 2] i -2-7h 2 2opm] =

(2S,4R)-4-3}o] == A)-1-((S)-2-(3-(2-(4-(((S)-2-(2-3}o]| == A1 H|d )-5,6,6a,7,9, 10- & A} 5} o] = 2 -8H- 31| 2} X
W[1',2':4,5] 8 A [ 2,3-c ] gt -8-d ) W E) I FH 2 H-1-d ) | EA] ) o} 0] G ALE-5-U ) -3-HIE F-EF = )~
N-(($)-1-(4-(4-F D E] o} E-5-) 3l D) ol &) 9] 2] T -2-7h 2 3 olm] =

(2S,4R)-4-3Fo] =F A -1-((S)-2-(3-(2-(4-(((R)-2-(2-3te| =5 A 91 )-5,6,6a,7,9, 10-F Apslo] = 2 -8H-3] 2}#]
w=[1",2"14,5]9 24 = [ 2, 3-c ]9 hl 8- ) il | ) 9 ol ] - 1= ) o S A] ) of o] S ARE-5- ) -3-v - Eh e ) ) -
N-((8)-1-(4-(4-m D ¥l o}E-5- )3 ) o &) ] & 2] -2- 7} 2 2ofm| =

(2S,4R)-4-3Fo] =FA]-1-((S)-2-(4-((R)-2-(2-3}o]| == A #d )-5,6,6a,7,9, 10- S A} 5o = 2 -8H-3] 2} A 1= [ 1",
2':4,5]19 gt X [2,3-c] ¥ 2] o} R -8-A ) R Etolm] & ) -3, 3-Tho| W 'l HE} 1= )-N-((S)-1-(4-(4-H| D E] o} Z=-5-
Ay d) T Egd-2-72 5 olu| =

(2S,4R)-4-3Fo] =ZA]-1-((S)-2-(4-((S)-2-(2-3}o]| == A Hd )-5,6,6a,7,9, 10- S A} 5o = 2 -8H-T] 2} A &= [ 1",
214,519 A = [2,3-c] ¥ gt} A 8- ) F-gtolm] 12 )3 3-tlo| W& 1 E} 2 )-N-((S)-1-(4-(4-H & E] o} Z-5-
A)Fd)olg)F Eed-2-Ft 2B ~opn| =

2-((S)-2-(2-8Fel =5 A ¥ d)-5,6,6a,7,9, 10~ Alato] =2 -81-3] 2} x| = [1',2" 14, 5] 9] 24X = [2, 3~ ] 9] 2] oh 1 -
8-D)elld ((R)-1-((2S,4R)-4-3Fo ] =5 A]-2-(((S)-1-(4-(4-v|F Bl o}&-5-< ) w ) ol & ) 7k =mb ) ] S 2] | - 1-
d)-3,3-tho] W e -1- A gh-2-) 7k 2w o] E

2-((R)-2-(2-3fe]| =F A d)-5,6,6a,7,9, 10-ANA}eto]| =2 -8H-T 2}A| = [1',2' :4,5] 9] 2}A] = [ 2, 3-c] I & X1 -
8-)old  ((R)-1-((2S,4R)-4-3Fo] == A -2-(((S)-1-(4-(4-HEE|o}Z-5-L)H ) o 8 ) 7l E2n R ) 9 S8 d-1-
d)-3,3-tho] W e -1-& A gh-2-) 7k 2 v o] E

(25,4R)-4-3Fo| =F A -1-((S)-2-(3-(4-(((S)-2-(2-3lo] =& A 7 H)-5,6,6a,7,9, 10-H Alsl o] =2 -8H-T] 2} 4] 1=
[1',2":4,5]9] 2R =[2,3-c] I}z -8-L )W e ) 3] A 2l el -1-% ) L 2 Fo}n] =) -3, 3-Tho W & F-E} 1= ) -N-((S)-1-
(4-(4-M gl o} Z-5-A)Hd ) o &) ¥ Egd -2-Ft 2 E ~olm =

(25,4R)-4-3Fo] =& A -1-((S)-2-(3-(4-(((R)-2-(2-3}o| =& A ¥ d )-5,6,6a,7,9, 10~ A} 3} o] = 2 -8H- 3] 2} A .=
[1',2":4,5]9 A x=[2,3-c]¥ 2 -8-) v ) H Hl 2| d-1-Y) L2 Fo}n| £)-3, 3-Tho] vl & BEF = ) -N-((S)-1-
(4-(4-m el o}=-5-2) D)ol &) 9] Z g P -2-FF 2 B 2ofn| = ;

(3R,58)-1-((R)-2-(3-(2-((8)-2-(2-8}o| == A #| d)-5,6,6a,7,9, 10-AA}5to]| = 2 -8H-F &A= [1',2' :4,5] 7] &}
2 4=[2,3-c] 9] FTF-8-A ) o HA] ) o} o] £ AFE-5-Y )-3-F & BB} 1= ) -5-(((S)-1-(4-(4-m D E] o} Z-5-2 ) ¥
dyde)stEnnd) v Zed-3-2 oA E

(3R,58)-1-((R)-2-(3-(2-((R)-2-(2-3lo| == A #H| D )-5,6,6a,7,9, 10-AA}3to| = 2 -8H-F &} A = [1',2' :4,5] 9] 2}
2 4[2,3-c] 3] FTh-8-A ) o HA] ) o} o] 4 AFE-5- )-3-F & B} 1= ) -5-(((S)-1-(4-(4-m D E] o} Z-5- ) ¥
dyde)stEnnd) v Zed-3-2 oA E

(3R,58)-1-((R)-2-(3-(2-((S)-2-(2-3}o] == A | d)-5,6,6a,7,9, 10-ANA}eto]| =2 -8H-T] &} A = [1', 2" :4,5] ) 2}
2 42[2,3-c] 9] FTh-8-A ) o ZA] ) o} o] 42 AFE-5- )-3-F & FEF 1= ) -5-(((S)-1-(4-(4-m D E] o} Z-5-2 ) ¥
DdE)ztEnnd) &2 d-3-d ojo]|aF-E|d o] E

(3R,58)-1-((R)-2-(3-(2-((R)-2-(2-3lo| == A #H|d )-5,6,6a,7,9, 10-AA}3to| = 2 -8H-F &} A = [1',2' 14,519 2}
2 5[2,3-c ]9 FTh-8-A ) o HA] ) o} o] AL E-5-Y )-3-F & F-E} 1= ) -5-(((S)-1-(4-(4-m D E] o} Z-5-2 ) ¥
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Delle)7hEntd) d EeH-3- ofo] T E o E

(2S,4R)-4-3}o] =EA]-1-((S)-2-(2-(4-((S)-2-(2-3}°o] =& A # D )-5,6,6a,7,9, 10- & A} 5} o] = 2 ~8H-3] T} 4] .=
[1',2":4,5]9 A [2,3-c]F gtz -8-) F H 2l d-1-U ) o} Eo}pr| &2)-3, 3-Tho] W & FLEF 1= ) -N-((S)~1-(4~
(4-vEEolE-5-¢)Fd) o) I Ee|d-2-FtE H 2olu| =

(2S,4R)-4-3}0] EZ A -1-((S)-2-(2-(4-((R)-2-(2-8}e| =2 A #d )-5,6,6a,7,9, 10- AN A} 5} o] &= 2 -8H-3] 2} 2] 1=
[1',2":4,5]9 A =[2,3-c]¥] 2|7 -8-A ) v A 2] d-1-Y ) o} M| Eo}r] 2)-3, 3-to| v & FEb 1= ) -N-((S)-1-(4-
(4-MEgE|o}E-5-A) ) E) I 2 d-2-Ft 2 E »olm| =

(28, 4R)-4-3 0] =2 A|-1-((2R)-2-(3-(2-(6-(($)-2~(2-3} o] EZ A )-5,6,6a,7,9, 10- A 5ho] = 2-li-3] 4
s01',2" 4,515 2h4 e [2,3-c1 9] 2] th21-8- 90 )-3-obAbupo] Aol 2 2 (3. 1. 11 ¥H-3-21) o] B A] ) obo] &S AFE-5-) -
] 5 9N ((8)-1- (4= (4-P © B 0} 2-5-91) il ) ol &) 9] B 2] Tl -2 72 o] =

(2S,4R)-4-3Fo] =& A]-1-((2R)-2-(3-(2-(6-((R)-2-(2-3}o| =& A #H d )-5,6,6a,7,9, 10-A A} 5} o] =2 -8l 2}-X|
[1 ,2" 14, 5] 9T A = [2,3-c] 9] 2] T} 71 -8~ ) -3-o} &} u}o] Ao ]%i 3.1.11 A E-3-A) | EA] ) o} o] &AL E-5- )~
R R )-N-((S)-1-(4-(4-HE| o} Z-5-A ) ) ol & ) I 2| A -2- T} 2 F 2~o}u| =

(2S,4R)-4-3Fo] =& A1 -1-((R)-2-(3-(2-(6-((S)-2-(2-3}o| =& A #d )-5,6,6a,7,9, 10-HA A} 5} o] =2 -8~ JPJ-X]
[1',2":4,5]9] 244 (2, 3-c] 91 2] T}l -89 )-2-ob {29 2 [3, 3] A Bk-2-2 ) o 5 A] ) o o] s A} 521 ) -3l & -
B122)-N-(($)-1-(4-(4- D] o} -5-21 ) 9 ) ol ) 9] B 2] (-2~ 7h =2 3 o =

(2S,4R)-4-3Fo]| =& A1 -1-((R)-2-(3-(2-(6-((R)-2-(2-3}o| =& A #d )-5,6,6a,7,9, 10-F A} 5} o] =2 -8~ JPJ-X]
[1',2":4,5]90 244 (2, 3-c] 91 2] T}l -89 )-2-ob {9 2 [3. 3] A Bk-2-2 ) o 5 A] ) opo] s A} 50 ) -3 & 3
Bh22)-N-(($)-1-(4-(4- D] o} 521 ) 9 ) ol ) 9] B 2] (-2~ 7h =2 3 ofm] =
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SH-T] ZFA] = [1",2":4,5] 9] EH A = [2,3~c] V] pH 8- D) F E 2 - 1-U ) T2 H-2-A ) KA ) o} o] A AL E-5-YU )~
~HE R EF=A)-N-((S)-1-(4-(4-HEE| o} Z-5-A) H ) o &) F] B2 -2- T2 E 2~ olm| =

(28, 4R)-4-8F 0] =5 A -1-((R)-2-(3-(((R)-1-((R)-3-(($)-2-(2-8Fo| EZ A )-5,6,6a,7,9, 10- A} o] = 2.~
8l 2FA 3 10,2" 14,519 244 (2, 3-c1 9 2] h21-8-20) 3 B 2] ©-1-90 ) R =29 ) 4] Yo o] A G A 59 )-
o € 7 b9 )N-((8)- 1- (4= (4= ] o} 2 -5-21) 3 ) ol &) ) B 2] Wl -2-7h 2. 3 o] =

(28, 4R)-4-3}o] £ 5 A1~ 1-((R)-2-(3-(((R)-1-(($)-3-(($)-2-(2-3ko| =% A| 5 )-5,6,6a,7,9, 10-# A} 5}o] = 2
8Hl-3] 2k (112" 24,5191 24 2= [2, 3-c 131 2] T} 21 -8-91) 9] B 2] ©1-1-9) .2 91291 ) % 4] ) ofo] 1S AL E-5-9)-
] 8 5B 91)-N-(($)-1-(4-(4- T D E] o} F-5-91) s ) o ) 9] B ] W1 -2-7h 2 2 2o = ;

(25,4R)-4-3Fo] = A]-1-((R)-2-(3-(((R)-1-((S)-3-((R)-2-(2-3}o| =& A H d )-5,6,6a,7,9, 10- A A} sl o] = &2 ~
SH-] ZFA] = [1",2":4,5] 9] &A= (2, 3~c] V] 8- D) F E 2 -1-U ) T2 H-2-A ) KA ) o} o] A ALE-5-YU )~
A R =) -N-((S)-1-(4-(4-H " El o} =-5-A) H D)ol & ) 9] F ] -2-FL 2B ~olu =

(25, 4R)-4-3 0] £ 5 A -1-((R)-2-(3-(((R)-1-((R)-3-((R)-2~(2-3to] = Z 4|9 d)-5,6,6a,7,9, 10- A A} ho] = 2
BH-31 2k 21,2 14,519 2 22, 3-c] 91 €] Th1-8-91) 9] S ] W1-1-91) T2 7k-2-91 ) S-A] ) of o] e S AFE-5-91)-
&5 B 9 ) N~ ((8)-1- (4= (4= D] o} E-5-21) 3 ) ol &) 9] B 2] Q1 -2-7} 2 3 2o =

(25,4R)-4-3to]| =F A -1-((R)-2-(3-(2-((2R, 4R)-4-((S)-2-(2-3}e| == A3 d )-5,6,6a,7,9, 10- 3 Al &0 = 2 -
SH-d &A= [1",2" 14, 5] 9] 2kA] 2= [ 2, 3-c ] 9] 2| X1 -8- < ) -2-m| D 7] | 2] el - 1-d ) o 4] ) of o] &AL E-5- ) -3-7]
B )-N-((S)-1-(4-(4-w| 2 ¥ o}Z-5-) 3 D) ol & ) 9] Z 2] D -2-7h 2 2o =

(2S,4R)-4-3Fo] =& A]-1-((R)-2-(3-(2-((2S,4R)-4-((S)-2-(2-3}o| =E A A )-5,6,6a,7,9, 10-AN A} 5Fo| = =~
SH-] 2FA] = [1",2" :4,5] 9] &A= [2, 3~c] ¥ 2 o} -8~ ) -2-H D I | 2| A - 1-L ) of| FA] ) o} o] 2K ALE -5~ )-3-1]
R E ) -N-((S)-1-(4-(4-m| gl o} Z=-5-2 ) H ) o & ) 9] E 2] g -2-F} E 8- ol =

(2S,4R)-4-3Fo] =& A1 -1-((R)-2-(3-(2-((2R, 48) -4~ ((S)-2-(2-3}o| =&F A HH )-5,6,6a,7,9, 10-H A} 5l o] =2 -
SH-T A =[1',2":4,5]F] A = [2,3-c] ] 2|71 -8-A ) -2-v & I | 2] - 1-L ) o F-A] ) o} 0] AL AL -5- ) -3-w]
R e ) -N-((S)-1-(4-(4-M d gl o} Z-5-2) Hl D) o & ) 9] Z 2| W -2-7 2 E- ~olm| =

(25, 4R)-4-3 0] £ 5 A -1-((R)-2-(3-(2-((25,45)~4-(($)-2~(2-3to] =2 | D )-5,6,6a,7,9, 10- A A 5ho] = 2
BHl-3 2k = [1',2' 14,5191 24 2= [2, 3~ 131 2 421 -8-21)-2- W G ] ] 2] - 1- 20 ) of| S 4] ) ofo] &S AFE-5-1)-3-]
R ) N-(S)-1-(4- (4~ L E 0} 5 -5-21) 3l ) ol &) 9] B 2] w2722 8 o] =

(2S,4R)-4-3Fo] == A]-1-((R)-2-(3-(2-((2R,4R)-4-((R)-2-(2-3lo| ==X D )-5,6,6a,7,9, 10- S A} 50| = 2 -
SH-T A =[1',2":4,5]F A = [2,3-c] 3 2] }Z1-8-Y ) -2-v & F | 2] - 1-L ) o F-A] ) o} 0] AL AL -5-Y ) -3-w]
R e ) -N-((S)-1-(4-(4-M g E] o} Z-5-) Hl D) o &) 9] Z 2| W -2-7 2 E ~olu| =

(2S,4R)-4-3}o] == A]-1-((R)-2-(3-(2-((2S,4R)-4-((R)-2-(2-3}o| == A H| H )-5,6,6a,7,9, 10-AN A 5o = 2 -
BH-F] 2}A = [1',2":4,5] 9 &A= [2, 3-c] F BT -8- ) -2-w| D I | 2| A -1-L ) of| FA] ) o} o] A AE-5- )-3-7]
R e ) -N-((S)-1-(4-(4-M " E] o} Z-5-2) Hl D) o &) 9] Z 2| W -2-7 2 E- ~olu| =

(2S,4R)-4-3Fo] == A]-1-((R)-2-(3-(2-((2R,4S5)-4-((R)-2-(2-3}o| == A A d )-5,6,6a,7,9, 10-AN A} 5o = =~
SH-T A =[1',2":4,5]F A =[2,3-c] 3 2|71 -8-Y ) -2-v g H| 2| - 1-L ) o F-A] ) o} 0] AL AL -5-Y ) -3-w]
R EF ) -N-((S)-1-(4-(4-M g E] o} Z-5-) D) o & ) 9] Z 2| H -2-7 2B ~olm| =

(2S,4R)~4-3Fo] =& A1 -1-((R)-2-(3-(2-((25,49) -4~ ((R)-2-(2-3}o| =&F A #d )-5,6,6a,7,9, 10-A A} 5l o] =2 -
BH-F] 2}A = [1',2":4,5] 9] & A =2, 3-c ] F 2t} -8- ) -2-w| D I | 2| A -1-L ) of| FA] ) o} o] K AE-5- )-3-]
R e =) -N-((S)-1-(4-(4-M g E] o} Z-5-) Hl D) o & ) 9] Z 2| H -2-7 2 - ~oln| =

(28,4R)-4-3Fo] =EF A -1-((R)-2-(3-(2-((3R,45)-4-((S)-2-(2-3}o] =F A H d )-5,6,6a,7,9, 10-F Al sfo] =& -
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SH-9] 244 2= 1" ,2" 14, 5] 9] 2FA 3= [2, 3-c | 9] 2 T} -8~ ) -3-w| D 9] #| 2] I - 1- ) o] I A] ) o} o] A5 ALE-5-9 ) -3
B ) -N-((S)-1-(4-(4-v 2 ¥ o}Z-5-) 3l D) ol & ) 9] Z 2] I -2-7h = 2o =

(25,4R)~-4-3Fo] =EA]-1-((R)-2-(3-(2-((3S,4R)-4-((S)-2-(2-3lo| =&F A ¥ d )-5,6,6a,7,9, 10- S A}5l o] =2~
SH- 2}x) = [1",2":4,5] 9 &t A = [2,3-c] ¥ 2 o} A -8- ) -3-w D I | 2] A -1- ) ol E 2] ) o} o] 2B A} ZH-5-Y )-3-7]
SR EN-A)-N-((9)-1-(4-(4-HEE| o} Z-5-A) H ) o &) I B2 -2-Ft 2 E 2~ olm| =

(2S,4R)-4-3Fo] =& A1 -1-((R)-2-(3-(2-((3R, 4R) -4~ ((S)-2-(2-3}o| =& A #d )-5,6,6a,7,9, 10-H A} 5l o] =2 -
SH-T] e} A = [1',2" :4,5] 9 2}A| =2, 3-c ] ¥ 2] T} 7 -8-4 ) -3-w & 9] | 2] A -1-L ) o F-A] ) o} 0] AL AL E-5-Y )-3-7]
R e ) -N-((S)-1-(4-(4-M D E] o} Z-5-2) H D) o &) 9] E | H -2-7 2 E- A olu| =

(2S,4R)-4-3}o] == A]-1-((R)-2-(3-(2-((35,4S)-4-((S)-2-(2-3}o| == A H d )-5,6,6a,7,9, 10-AN A} 3o = = -
SH-T] e} A = [1',2":4,5] 9 2}A| = [2,3-c ] ¥ 2]} 7 -8-4 ) -3-w & 9] | 2] A -1-L ) o Z-A] ) o} 0] A2 AL E-5-Y )-3-7]
HREEEU)-N-((S)-1-(4-4-vEE o}E-5-L) Fl D)ol &) I Fe| d-2-FtE F 2olu| =

(2S,4R)-4-3Fo] =& A]-1-((R)-2-(3-(2-((3R, 4S9) -4~ ((R)-2-(2-3}o| =& A #d )-5,6,6a,7,9, 10-H A} 5l o] =2 -
SH-] ZFA = [1",2" :4,5] 9] &A= [2, 3-c] ¥ 2 o} -8~ ) -3-H D I A 2| A - 1-L ) of| FA] ) o} o] 2K AFE -5~ )-3-1]
R e ) -N-((S)-1-(4-(4-M " E] o} Z-5-2) H D) o & ) 9] Z | H -2-F 2 E- A olm| =

(25,4R)~-4-3Fo] = A]-1-((R)-2-(3-(2-((3S,4R)-4-((R)-2-(2-3}o]| =F A ¥ d )-5,6,6a,7,9, 10- S A}5lo] =2~
SH-¥] A = [1",2":4,5] 3] A =2, 3-c]¥] 2 1 -8-L)-3-F & J | 2] d-1-L ) o 5 A] ) o} 0] A~ G AL ZE-5-Y ) -3-7]]
ERE A )-N-((S)-1-(4-(4-H ] o} Z-5-A) ¥ ) o & ) 9] Z 2| Hd-2-F} 2 H »oln| =

(2S,4R)-4-3Fo] =& A1 -1-((R)-2-(3-(2-((3R,4R) -4~ ((R)-2-(2-3}o| =&F A #d )-5,6,6a,7,9, 10-H A} 5l o] =2 -
SH-] 2FA] = [1",2" :4,5] 9] &A= [2, 3~c] ¥ 2 o} -8~ ) -3-H D I A 2| A - 1-L ) of| FA] ) o} o] 2K ALE -5~ )-3-1]
R e ) -N-((S)-1-(4-(4-M F gl o} Z=-5-2) Hl D) o &) 9] Z | H -2-7} 2 E- A oln| =

(2S,4R)-4-3Fo] == A]-1-((R)-2-(3-(2-((35,4S5)-4-((R)-2-(2-3}o| =F A A H )-5,6,6a,7,9, 10-AN A} 5Fo]| = =~
S-S 21 (172" 14, 5) 9 214 2 [ 2, 3-c] 9 2] T30 -8-20) -3 @ ] o 2] §1-1-20 ) ol §A] ) o} o] 22 A} -5-1 ) -3
B3 EF Q1) N-((9)-1-(4-(4-T EL E] o} 5-5-90) ' ) ] &) 7] 2 2] el -2-7} =2 22 o] =

(2S,4R)-4-3Fo]| =& A1 -1-((R)-2-(3-(2-(4-((S)-1-((S)-2-(2-3} o] =FA| ¥ D )-5,6,6a,7,9, 10-F A} 3} o] = 2~
SH-T] ZFA] = [1",2":4,5] 9 A = (2, 3-c] I o} -8-D) o &) T | 2| A -1-U ) o FA] ) o} o] 2 F AL -5-)-3-H| &
e =)-N-((S)-1-(4-4-HEE|o}ZF-5-) Hd) o e ) ¥ g g -2-Ft 2B ~oln| = ;

(2S,4R)-4-3Fo]| =& A1 -1-((R)-2-(3-(2-(4-((R)-1-((S)-2-(2-3} o] =F-A| ¥ D )-5,6,6a,7,9, 10-F A} 3} o] =2 -
SH-T 2} A = [1',2":4,5] 9 2R = [2,3-c T 2] }R-8-d) o & ) Il F 2] - 1-L ) of| FA] ) o} O] 2 AL E-5-)-3-v| &
e )-N-((S)-1-(4-(4-HEE|o}ZF-5-) Hd) o &) ¥ Z g g -2-Ft 2B ~oln| = ;

(2S,4R)-4-3Fo]| =& A1 -1-((R)-2-(3-(2-(4-((S)-1-((R)-2-(2-3} o] =FA| ¥ D )-5,6,6a,7,9, 10-F A} 3} o] =2~
SH-T e} A = [1",2":4,5] 9 2}A| = [2,3-c T 2l }7-8-d) o & ) Il F 2] -1-L ) o FA] ) o} O] 2 ALE-5- ) -3-v| &
= )-N-((S)-1-(4-(4-HEE|o}ZF-5-) Hd) o &) ¥ gl g -2-Ft 2B ~oln| = ;

(2S,4R)-4-3Fo]| =& A1 -1-((R)-2-(3-(2-(4-((R)-1-((R)-2-(2-3} o] =FA| D )-5,6,6a,7,9, 10-F A} 3} o] =2~
SH-T &} A = [1",2":4,5] 9 2}A| = [2,3-c T 2] }R-8-d) o & ) Il F 2] D -1-Y ) o FA] ) o} O] 2 AL E-5- ) -3-v| &
= )-N-((S)-1-(4-(4-HEE|o}ZF-5-) Hd) o &) ¥ g g -2-Ft 2B ~oln| = ;

(2S,4R)-4-3Fo] =& A1 -1-((R)-2-(3-(2-(4-((R)-3-((S)-2-(2-3} o] =FA| ¥ D )-5,6,6a,7,9, 10-F A} 3} o] =2 -
SH-T] A= [1",2":4,5] 9] A = [2,3~c] ¥ o} -8-) I E 2 -1-) I H 2l - 1-A ) ol B A] Yo} o] A ALE-5-U )
=3~ B =) -N-((S)-1-(4-4-HEE o}E-5-L) Fl D)ol &) I Fe| d-2- Tt E F 2olu| =

(2S,4R)-4-3Fo] =& A -1-((R)-2-(3-(2-(4~-((S)-3-((S)-2-(2-3} o] =FA| D )-5,6,6a,7,9, 10-F A} 3} o] =2 -
SH-T] A= [1",2":4,5] 9] &A= (2, 3~c] 9 o} -8-d) I E 2 -1-L) I H 2l -1-A ) ol B A] Yo} o] A S ALE-5- )
=3~ E B =Y )-N-((S)-1-(4-4-HEE o}E-5-L) dl D)ol &) I Fe| d-2- Tt E F 2olu| =

(2S,4R)-4-3Fo] =& A -1-((R)-2-(3-(2-(4-((S)-3-((R)-2-(2-3} o] =FA| D )-5,6,6a,7,9, 10-F A} 3} o] =2 -
SH-T] A= [1",2":4,5] 9] &A= (2, 3~c] ¥ o} -8-D) I E 2 -1-) I H 2l -1-A ) ol B A] Yo o] A ALE-5-U )
=3~ E B =Y )-N-((S)-1-(4-4-HEE o}E-5-L) Fl D)ol &) I FE| d-2- Tt E F 2olu| =
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(2S,4R)-4-3Fo] =EA]-1-((R)-2-(3-(2-(4-((R)-3-((R)-2-(2-3}o] =5 A HH )-5,6,6a,7,9, 10-3N A} 5}o] =& -
SH-T) 2t A = [1",2" :4,5] 9 A =2, 3-c ]9 2l o} -8-2) ] E 8 9 -1-2 ) I A g P -1-L ) o EA] ) o} o] 2 S ALF-5-Y )
=3~ E R E =) -N-((S)-1-(4-(4-H € E]o}Z-5-d)H ) ol &) T E | -2-FL 2 H 2ofm| = ;

(25,4R)-4-3Fo] =2 A]-1-((R)-2-(3-(2-((S)-3-(((8)-2-(2-8lo| =& A #d )-5,6,6a,7,9, 10-F A}s} o] = & -8H- ]
A =[1",2" 14,519 A =[2,3-c]9 g T} -8-L )W e ) 9] 2] P -1-L ) o] ZA] ) o} 0] A LA} EH-5- ) -3-w| & L E}
A)-N-((S)-1-(4-(4-vdElo}Z-5-L)H ) o & ) T S| I -2-F} =2 & o} =

(28,4R)-4-3Fo] =5 A]-1-((R)-2-(3-(2-((R)-3-(((S)-2-(2-3o]| =5 A d)-5,6,6a,7,9, 10-F) A} 8} o] = 2 -8H-]
A [1,2" 14, 5] 9] 2 A 2 [2, 3-c ]3] ] Tk 21 -8-<]) vl &) s A 2] - 1= ) ol AT ) of o] &S ALE-5- ) -3 D - B
D)N-((9)-1-(4-(4-m D E| o}E-5-L) ¥ ) ol &) ¥] e -2-7p 2 o] =

(25,4R)-4-3Fo] =5 A -1-((R)-2-(3-(2-((R)-3-(((R)-2-(2-3}e| =5 A #| D )-5,6,6a,7,9, 10- A A} 3} o] = 2 -8H-F]
ehA 212" 14,5191 2b4 122, 3-c] 9] 2] th21-8-20 ) ) 99 2] W1 -1-90) o] 5 4] Yoo 4 S AL E-5-91)-3-v € e
D) N-(($)-1-(4- (4= L E] o} 5-5-21) 5D ) o &) 3] B 2] -2~ 72 % o] =

(2S,4R)-4-3}Fo] == A -1-((R)-2-(3-(2-((9)-3-(((R)-2-(2-3}o] == A ¥ d )-5,6,6a,7,9, 10- S A} 3} o] = 2 -8H-]
HA = [1',2":4,5] 9 A = [2,3-c]H ez -8-) v &) F H 2| d-1-Y ) ol EA] ) o}o] A2 S AL E-5-YU )-3-w D F-E} =
A)-N-((S)-1-(4-(4-v gl o}Z-5-) F ) o &) J S g H-2-F} 2 & 2ol =

(2S,4R)-4-3Fo] =F A -1-((R)-2-(3-(3-(($)-3-(((S)-2-(2-3}o] =& A Hd )-5,6,6a,7,9, 10- A A} 5} o] = = -8H-T]
ZR=[1",2":4,5]39 A =2, 3-c ] -8-) W &) FH 2l d-1-Y) L2 F ) o} o] A2 ALE-5-U )-3-H| & F-El =
)-N-((S)-1-(4-(4-mE Elo}Z=-5-) F ) ol & ) 9] S D -2-F} 2 E- 2o =

(2S,4R)-4-3Fo)| =& A -1-((R)-2-(3-(3-((R)-3-(((S)-2-(2-8}o]| =& A H| d )-5,6,6a,7,9, 10- A A} 5l o] = 2 -8H- 3]
A% [11,2':4,5]9) A = [2,3-c]F 2 th3-8-L )W) 9 F 2| el -1- ) L2 F ) o} o] A2 L AL E-5-U ) -3-W E FE} 1=
A)-N-((S)-1-(4-(4-vEE]o}=-5-d) A d) o &) ¥ Z ] d-2-F} 2 & o] =

(2S,4R)-4-3Fo)| =& A1 -1-((R)-2-(3-(3-((R)-3-(((R)-2-(2-38}o]| =& A H d )-5,6,6a,7,9, 10- A A} 5l o] = 2 -8H- 3]
A [11,2':4,5]9) A = [2,3-c]F 2 th3-8-L )W) 9 Fl 2| el -1- ) L2 F ) o} o] A L AL E-5-U ) -3-W E FE} 1=
A)-N-((S)-1-(4-(4-vEE]o}=-5-d) A d) o &) H Zg]d-2-F 2 H o= =

(2S,4R)-4-3Fo) == A -1-((R)-2-(3-(3-((S)-3-(((R)-2-(2-3}o| == A H|d)-5,6,6a,7,9, 10-F A} &} o] = 2 -8H- 1]
HA=[1",2":4,5]9 A =[2,3-c]FHhzl-8-) D) gl d-1-Y) L2 T ) o} o] A FAE-5-U ) -3-H| E F-E} .=
A)-N-((S)-1-(4~-(4-mEE]o}E-5-) v d ol &) F] B2 d-2-F} 2 E 2ol =
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b b | o o]

7 AT 2AES dPHos I ARoEA 2 Wiy SFE, Ex o9 AR FEH=
A, dz=EHZ, AFGE, §usE, F3E B FEAY A8F FaFS ATIEE AFstEr. Zad 4
9, oHAlstd 2AES AT o R FEEHE 9 W/EE ol wig HE 9 s} olAto okAgtHow 3§
HE YA, @A - B2 a4 sAA @ SAA, A 8 F gt §7] fviE 293, 54
FIA, 7H&SA B olFHE (adjuvant)E 2E - & RSt

o FAEA 2B tEoR EE Sy o)t e ZEAle wigtete] Fold S glon, olul st o]
o] & AEAES TS HPHoR FAEA HAES] JHE FojEr. Hag A5, & Lo g o]
o e 2 FEA(E)E EFH] AAZ 49 F IdAY, F AR EFE A AAR A}t
5 MEAHORE T A WEste] AT 5 9t

A AA GEelA, 2 el oA A= FEHE AeHE shyd olde] el sRe 100%, 90%,
80%, 70%, 60%, 50%, 40%, 30%, 20%, 19%, 18%, 17%, 16%, 15%, 14%, 13%, 12%, 11%, 10%, 9%, 8%, 7%, 6%,
5%, 4%, 3%, 2%, 1%, 0.9%, 0.8%, 0.7%, 0.6%, 0.5%, 0.4%, 0.3%, 0.2%, 0.1%, 0.09%, 0.08%, 0.07%, 0.06%,
0.05%, 0.04%, 0.03%, 0.02%, 0.01%, 0.009%, 0.008%, 0.007%, 0.006%, 0.005%, 0.004%, 0.003%, 0.002%,
0.001%, 0.0009%, 0.0008%, 0.0007%, 0.0006%, 0.0005%, 0.0004%, 0.0003%, 0.0002%, 3= 0.0001% ¥ %H(E=
A7) FAE T Aol 2 FAE £kl ofgel o AofE= WA FA) w/iw, w/iv B v/velth

AR AAl HejollA], & ubgo] s olite] sEEe Fw&ZiE 90%, 80%, 70%, 60%, 50%, 40%, 30%, 20%,
19.75%, 19.50%, 19.25%, 19%, 18.75%, 18.50%, 18.25% 18%, 17.75%, 17.50%, 17.25% 17%, 16.75%, 16.50%,
16.25%, 16%, 15.75%, 15.50%, 15.25% 15%, 14.75%, 14.50%, 14.25% 14%, 13.75%, 13.50%, 13.25%, 13%,
12.75%, 12.50%, 12.25%, 12%, 11.75%, 11.50%, 11.25% 11%, 10.75%, 10.50%, 10.25% 10%, 9.75%, 9.50%,
9.25%, 9%, 8.75%, 8.50%, 8.25% 8%, 7.75%, 7.50%, 7.25%, 7%, 6.75%, 6.50%, 6.25%, 6%, 5.75%, 5.50%,
5.25%, 5%, 4.75%, 4.50%, 4.25%, 4%, 3.75%, 3.50%, 3.25%, 3%, 2.75%, 2.50%, 2.25%, 2%, 1.75%, 1.50%,
1.25%, 1%, 0.9%, 0.8%, 0.7%, 0.6%, 0.5%, 0.4%, 0.3%, 0.2%, 0.1%, 0.09%, 0.08%, 0.07%, 0.06%, 0.05%,
0.04%, 0.03%, 0.02%, 0.01%, 0.009%, 0.008%, 0.007%, 0.006%, 0.005%, 0.004%, 0.003%, 0.002%, 0.001%,
0.0009%, 0.0008%, 0.0007%, 0.0006%, 0.0005%, 0.0004%, 0.0003%, 0.0002%, W+ 0.0001% ZI(EE A7)
AE 5 Aol 279 FAE xFs ol&d o3 AojEE WM FA) w/w, w/v, EE v/veltt.

AN A Fefol A, B o sl oo FgtEe TEw dlgf 0.0001% WA ti=F 50%, thEF 0.001% WA
teF 40%, ek 0.01% WA ek 30%, ek 0.02% W= theF 29%, ek 0.03% W= ek 28%, theF 0.04% WA
e 27%, ek 0.05% WA ek 26%, ek 0.06% W= theF 25%, ek 0.07% WA ek 24%, ek 0.08% WA
e 23%, ek 0.09% WA e 22%, thek 0.1% WA ek 21%, oieF 0.2% WA ek 20%, oi2F 0.3% WA o
2 19%, ek 0.4% WX oigF 18%, ek 0.5% WA ek 17%, oieF 0.6% WA ok 16%, ok 0.7% WA o=k
15%, theF 0.8% WA theF 14%, th=F 0.9% WA ti=F 126, theF 1% WA tH=F 10% w/w, w/v E=E v/ve] H9]o]

>
>~

A5 AA] FeollA, 2 el sl o]l BgEe] FE digF 0.001% WA ek 10%, = 0.01% WA o
2F 5%, ek 0.02% WA oiF 4.5%, EF 0.03% WA ek 4%, o=k 0.04% WA o=k 3.5%, ek 0.05% WA
ek 3%, oiEF 0.06% WA ek 2.5%, ek 0.07% WA ok 2%, =k 0.08% WA ek 1.5%, ek 0.09% WA
eF 1%, e 0.1% WA HEF 0.9% w/w, w/v =5 v/ve] Wloltt.

AR A Fefoll A, B dge] shu o] sEe] ¢F2 10¢g, 9.5¢, 9.0g, 85¢,80¢g, 7.5¢, 7.0 g,

5¢g,60¢g, 55¢g, 50g, 45¢g, 40¢g, 3.5 g, 3.0g, 25¢g, 2.0¢g, 1.5 g, 1.0 g, 0.95¢g, 0.9 g,
0.85¢g, 0.8 g, 0.75 g, 0.7 ¢g, 0.65g, 0.6 g, 0.55¢g, 0.5 g, 0.45 g, 0.4 g, 0.35 g, 0.3 g, 0.25 g, 0.2
g, 0.15 g, 0.1 g, 0.09 g, 0.08 g, 0.07 g, 0.06 g, 0.05 g, 0.04 g, 0.03 g, 0.02 g, 0.01 g, 0.009 g,
0.008 g, 0.007 g, 0.006 g, 0.005 g, 0.004 g, 0.003 g, 0.002 g, 0.001 g, 0.0009 g, 0.0008 g, 0.0007 g,
0.0006 g, 0.0005 g, 0.0004 g, 0.0003 g, 0.0002 g, =% 0.0001 g °JsH(Ex 7] FAE T 49 2719
FAE EFeto] o5l il FojE= W FA])oltt.

AR AA Heo A, B o] sy o]Abe] #etEe] %42 0.0001 g, 0.0002 g, 0.0003 g, 0.0004 g, 0.0005
0.0006 g, 0.0007 g, 0.0008 g, 0.0009 g, 0.001 g, 0.0015 g, 0.002 g, 0.0025 g, 0.003 g, 0.0035 g,

g
0.004 g, 0.0045 g, 0.005 g, 0.0055 g, 0.006 g, 0.0065 g, 0.007 g, 0.0075 g, 0.008 g, 0.0085 g, 0.009

)
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0.35g, 0.4 ¢g, 0.45¢g, 0.5 g, 0.55¢g, 0.6 g, 0.6bg, 0.7¢g, 0.75¢g, 0.8 g, 0.8 g, 0.9 ¢, 0.95¢g, 1g,
1.5¢, 2¢g, 2.5, 3¢g, 35, 4¢g,45¢g,5¢g,55g, 6g, 6.5g, 7g, 7.0g, 8¢, 85¢g, 9¢g, 9.5¢g, &

g, 0.0095 g, 0.01 g, 0.015 g, 0.02 g, 0.025 g, 0.03 g, 0.035 g, 0.04 g, 0.045 g, 0.05 g, 0.055 g, 0.06
g, 0.065 g, 0.07 g, 0.075 g, 0.08 g, 0.085 g, 0.09 g, 0.095 g, 0.1 g, 0.15 g, 0.2 g, 0.25 g, 0.3 g,
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ol Ake] BEE o <k (0.0001 WA 10 g, 0.0005 WA 9 g, 0.001 WA 8

g, 0.005 WA 7 g, 0.01 WA 6 g, 0.056 W= 5 g, 0.1 WA 4 g, 0.5 HA 4 g,
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AgRE A9A HvEZL A54-2654 FICMB oItk B ghol e AVBAAAFS 1 AfAol
A ag4eln, 09 FolA © 2 SRS 2t W, HLB glo] ¥ ANBAAALE § A5l
Fgol ol o 2 gAEE 2t

54 AWMIYAE AWH O HLB ghol oF 10 2349l SRR ohleh, HB ~AUe] Ao 4§k
A e goley, o, Ei mulHoled AFEA Ao oAANG. AL, ARA(AE B,
a5 ARBHAE HB kol o 10 o5kl sHgHEolrh. et AWDYA HB e AYY, Ao
9 BgE olUAY AP sl sk o QAR AgHE Bl slol=g olu,

A5 ARPYAL oo mi voley F olx st & Ark. AU ooy ANBYAL AYRE
5 FATA @ obulwdt, SYMAES, B BeARE T AW FEA; oy, SYuAYS, I E
PeEo Feldetels fEA; AAY @ Fam AR JadAd L Fhe eadAg; 948 @ ol
FEA; AAQAL R oo FEA; AEUY AL AHE G FAUACIES] G APW I 2F =T
AolE; okl FeeolE; M- % vhol-Ze Aol =e Hie- R rhol-olA st BEEREAL o AHE; HAY
8 miw- Q tol-FelAgels; R % tol-FeAetelme] AERA 2HE; R o9 EFTS T
A oz AAEA

YaeAe, A, gadAd # oo

DAl @ AWE @i AF SFACIE; ohueo]E; M-

o
o
huf 1'[_1

FEvE Aga ozHE g 40 =
ol-Zaletol=e] B @ tol-olids} BEEA} ol 2H2; AAYsl B 9 thol-Zaldeel; B
9 thol-ZeAetel o] AEE diHE; D olEe] EFES EFw

ol&4 ANBAAL AAE, eladAY, LavEdRd, LavEdoegey, LavtedTeAS, Lavh
B, Zasfege, axasedad, drzadedd gt daxanedIeg, osxas
A, elaXaveEad, PIG-EastEl el gheoltl, PP ~EastEldelgheoltl, Auate] et o s
2, sdolzd-z-dgdels, ~HclEY Fudel, AAYs mwIedetels, Ri-/tholZeAete] =
S /vholobA R el BLEEREA o 2HE, Ric/vhe]ZelAletolme) NERAL o iHE, FUARIA, AL
oE, AzYdelE, AzdolE, ehAolE, velsdelE, BrldelE, KedlolE, dAEddelE,
oo, elwaulol=, ~uoldolE, ghd AvolE, HolAd AdelE, EFAelE, #ewd =ud,
R v, vsEY AEuE, 2 ojse] @ ¥ EFE oestd Fud + Utk

A5 ol &4 ANBAAE BAFFaA|E; AABEA | FUE 0T FAMNO|E; B9 AT
Aetel=; FelSAdd 4 oE2, dn Telddd FelE 97 oH=; ETesAgdd GUdE, o
A Eol 22T 97 A FASALAA A A AR o ave, dqad Edga 292 A
W Fieol2HE W Egd 2T AW ol 2H2; Feldd FelF FeAE AP o sHE;
oS AT AP olsEE; BeSALA ASulE AN o 22, dan Eeldud FeE sz
A o zEE; FelAEels, 4By 09, fast 4BY U, AW, R AHEE oFold T Holx
Sitel FHLE e Telgd A54 o 2H2 wE A4E; FSALA 2uE, ofd) fEA L FAA;
EeoAogel wen 2L oo fEA; FSANPA-FSATL AN B8 FFEA; L o5 BFE;
Eelolgul FelE azule A olade; L EselZedetels, A4 29, W Fas 484 odw
o Folq 7o Aol shtel THAL it Fele W5y o2HE W PYEL TFT & AW o=
FgEA e, Telee FUAE, o9d FelF, TodUd Fe, A=dE, T20d 2o, A
JEeE, E= 9Rd & A,

g2 AeA-vlol2A AWEdAE Adk glo], PEG-10 g$-do]E, PEG-12 @+$-dolE, PEG-20 #+$-dolE,

PEG-32 #}9-# ol E, PEG-32 tholgl$-#o]E, PEG-12 &#Hlo|E, PEG-15 &#lo|E, PEG-20 & o]E, PEG-

20 tho]l2#olo]E, PEG-32 2#olo]E, PEG-200 &#oo]E, PEG-400 & olo]E, PEG-15 Z~Ho}#o]E | PEG-
O

32 Tho]~Hobelo] E | PEG-40 ZHol#lo]E | PEG-100 ZEHolelo]E, PEG-20 tholgk$-glo]E, PEG-25 Al
Egto]&doo]E, PEG-32 Thol#dlo]E, PEG-20 S MY #-#dlo]E, PEG-30 = AE 2f-lolE, PEG-20
ZYAE 2Holgo]E, PEG-20 ZE|AE L#olo]E, PEG-30 ZHAE S dlo]E, PEG-30 ZjAlE k-0
E, PEG-40 ZYAZE @F$-dlolE, PEG-40 F3H-, PEG-50 +43t IwlAbf, PEG-40 ¥ wlRbf, PEG-35
kA, PEG-60 I ubA-, PEG-40 =43} JvlAlf-, PEG-60 443} IwlAl, PEG-60 =94, PEG-6 7}=
golE/7tzdgolE  ZFEAlglo]=,  PEG-8 FIEEolE/FlZHolE  ZEAdel=, ZZZYAE-10
gh9-dlo] E, PEG-30 Zd~H|E, PEG-25 Y& XEHE, PEG-30 ¥ 2HZ, PEG-20 Eglo]&do]E, PEG-40
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22H|E ZHoo]E, PEG-80 A~2Hg Z9-HoE, Zh2HolE 20, 2 Wo]E 80, POE-9 #H9-H ol
2, POE-23 2} o=, POE-10 2#<Q oel2, POE-20 <#¥ olH|Z, POE-20 ~Hold og 2, Ezdd
PEG-100 A AJUlo]E | PEG-24 Zd~HZ, ZZFeAE-10 S ollo]E, Tween 40, Tween 60, FAZEA Rl
HolgolE, $#agxs By g9golE, Fass Ewgdulgo]E  PEG 10-100 =4 #HE Alg)=, PEG 15-100

29 E A=, Q ESAYE EP

Agd AG4 ARDAAL A dzA, AW FRL AT WY olxE=; oAEs FHAE AT
oliElE; AF FmE AW olxvE; Zzdd 2T AR o AH; LEulg Ak o sH2; ol
99 29 sEnE AR osdE; 20 L A0S FEA SHSANES SHE L A0S FEA
zeoge 2eE 97 oH=: ¥ olzE2; P dH; Ri- @ tol-Zeldztolme FEA fRA; 27
Agtol=, 484 0, Fas BH 90U, AW L 2HER o|Fol o] Holw shte] THAS 2t
Ee e 254 oz W A4E 484 dER/mE GEA: 9 olEe ERES ¥dAY. o @
WelA, wA 264 ARBAAE FDAE LS a2, madd FH2 ARt e, @ o)
o ERES EFHAL, ABA 09, £as 44 09, ¥ EgolFeMeels oozl o] ol 3
Go R 2e Edee a4 daH ws AgEelt

A AA Feel A, 2AETe B owwel BB S5 8% LEE §3F RPAES 1gm B 3y
SgEel WS AXHAES SRAS TS F vk ol WPT AES AT 2HE, AT B0 4
§ 2HB 53 9% & Q. A54 kB /EE e 4R, G AURYAY S F7A
U, 242 e #AF 89 mE BAREA f487] 8 AeaAst =8 Arkd 5 o
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U, 9 AEs 55 sgEe A a4 2= A Y 294 2 5 AE x84 Y. ols HAF-IFY
RS 5 Ug7F T4 AlE oA EHE xS g A Aot

aes GA 2 FYPA oo E FEA(AE 5o, FHEHob, SyF(AE 5o, T2IA ZFF), 4IE(d
& 59, odgd), AP(AE 5o, &), AULHA(dE 9, olo]Ax 2 vg~HolE 4 Ay T
8 AeolE), 7ETE, SEAE Bl E, AZAlol=, HEIN(AE Eof, WE), oW, opv= &
b, 47E, B, ek, QAME oY 4, A8, AEE2 FEA, Adgd, @ A, oJxd ZddE
A FFo] AR o]2 A A T

2 odbgo] ubHoe] ALEsl7] 9%k thE ARl AP A AE FX("HA")E AFESY. aed A3 X
T Alojd Foz B e g3Ee AL e BAdS FUE, o2 A8AS F4 == A jlo], AFse
4 A& 4 .

FATA AEA AGE 9k A A FA4 L AMES A & dEA ATk, dE 59, vF 59
A)5,023,2523%., A|4,992,4455 E A5,001,1395 = z}if&rﬂr. a83 = ALz, éié‘,(pulsatlle)
o2, ExE FATH ZgAY 8T Add wet FA4E 5 9o,

TUE FASH =dE

FTUE EE AU 2AAELS dATHoR FEHE 4 BE 7] &, e o5 £FE T &9 4 4
gol 9 Bos yEely,  AA e 3A 2AAES Aed bkep 22 HEek FAsHoR 3 8H= FYA
=2 33 $ At vl sAE, AES T4 EE AA E3E g8 AT == 8 557 A2 98
Ty, nEAs A FAsH R FHEH= S F RAAES EEA 79 AFgdd 93] Bl dE
ATk, dlEge]dd §dL vEgeld FAZEH A4 Fd4E F IAY, vEed A= OH nkaa d"
E(face mask tent), = gA 9%t 3&7)(intermittent positive pressure breathing machine)ol] H-2H=
T Y. &9 dgd e 2 2AAES AYES A WAoo dddste AAZEEH ugAsAe BT

)
L vzes Tan 4 At

=i

T, 24

T st ol A HoR HenE 1Y g
AAl 2 4 Yrl.  oE E9], ¥3[Anderson, Philip 0O.; Knoben, James E

Troutman, William G, eds., Handbook of Clinical Drug Data, Tenth Edition, McGraw-Hill, 2002]; &
[Pratt and Taylor, eds., Principles of Drug Action, Third Edition, Churchill Livingston, New York,
1990]; &% [Katzung, ed., Basic and Clinical Pharmacology, Ninth Edition, McGraw Hill, 20037ybgl; 3l
[Goodman and Gilman, eds., The Pharmacological Basis of Therapeutics, Tenth Edition, McGraw Hill,
2001]; =% [Remingtons Pharmaceutical Sciences, 20th Ed., Lippincott Williams & Wilkins., 2000]; &&
[Martindale, The Extra Pharmacopoeia, Thirty-Second Edition (The Pharmaceutical Press, London, 1999)

olt
ol

ofAlsts A= T B WA ZIAE =4
I

CBE, AR, B, AT, g, Aol w
S|

vy E Azd 5 ot @ okt

rir

—

= Fxs; ols EFe AAH R L AN Fauw xehdn

B el shete B AT 2AHE] Fole SFES A8 FHE AT 5 A ske oo Wil ¢
@ 24R 5otk ol wHe AT AR, Aol AR, wiAT FACIUY, Suy, g, 24, o
o, S == F94S TERD, T4 (dE B8, 49 A8), A% Fol, JHHEH Ee 2EHE 9% wa
e EsE v = Solo Egl uH S LEFS) glel 2o 3l x|Hk Ll =7} Eo]y 2= 9)
dea= T ow T \mH= oY ocowuw 1w H = U T 7o i‘l" =2 T X

Age] F3w, ol £E, SgRe] AUEH 2L AW o
Aol Aol 99 Rolth. Tel, f& Folde Wi §3 Ex PU $FOR 7Y ks AFY o 0.001
WA o 100 mg, MASAE oF 1 1A oF 35 mg/ke/Q) WA, 70 ke A7ke] A, ol oF 0.05 A
7 g/, WRASAE o 0.05 A oF 2.5 g/o] B Rolrh. AR Agel, A Wl ang e %
% sEo]l FRALE 1 o4 5 e i, e Agelt, AW T 2§24, dF Sol 1dF 9 2 &
F S5 Adol AA FAay] sl ofel A4 gHow Wromd, oW FaAd YASE oprlaH
al

oA, & el SgEd w3 8o R Foldr),
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A3 ALL(Pre-B ALL), A-B-AlX HxE, 7] B-Al
74 ALL 5 depElvol A Fd QLS EFA.

[

HEF, W H2F, B-AE ALL, depdvjol 944 <

|
E

ZF7ve]l 2A AA EEjol| A, ¢S SMARCA2 @/ SMARAC4A-9]&EA] ¢tolt),

A5 A Fefjol A, ohS SMARCA4 &AWl & Zh=th.
2l

27 AA e A, B 2 SMARCA2 2 /HE SMARCA4e] &4l AW = Fof(eh)o] AL&317] 93, ol
FTEo|A 249 stES ¥l FATY XAHES AT

ool 3t ¥nl olygl, o2 Tl ofAISHY FAES WEow T o8k gy #Edle], o9
o 7IAE A& A= f8 Fod 5 Jdvk. oA 9e, odE o £ 2 WA SH(dE B9,
Zub-ARA D SR 9 wabd e AR 5] AR o R o, o AR el AA 9K B
xS £33}

g2 g, 2 @yl gstEEg ofy), o]lF ¥slsle oA RS dEo® I sl o) th
£ zhgA 9l yaste], oo A" FHS X857 Y8 FoE = Ao

o2 WA, 2 dgel SRMEEYE ofygl, olE EFste ofATH 2AELS I FE&A AEAY A

3 2
(agonist)e} HME35le] Fojd 4

oF % ne SN e Ans) Astel, B ouge sRe setawAl, § FeAe AvA wE AYA,
Ei T A% eetel A48 4 olth, ¥ wgel S3Re w3 o4 oW, dad £e =
AR A, B Fol Avh-uabd, FAA W BB av, A% W A W, 4 aw, Sxe, 2
AN A AR PEse] ASE S dnh. AP SStauAY ool ohilaY s, duEUS, &
WEFY, delEdEne), SRFeE, S-Eds AU, dEdun, ohbAERE, AAEHA, ofxste]
AL, SRARATEIE, MIThRE Wb, AR, Beorteldl, BEHFN, neday, Faw g

FoJ 7] (busulfan intravenous), -3
FtEF2", AEAY, SEEFE, Ax
2uxl,  gyxrteldl, "HIW  Aw, ™AEHY, =T, dAENL, ddde, ddde
XEE2, 928155k, TAEA, SAFHA, E2RAEEE T2 Uo|E, o ZEFH, ddFHal, o
EZ2EY, o2EFFAE, JdEXAE IAFHO|E, o EXAE dMwxgl, FEd AEHo|E, HIagrd,
ZE57Ed, EFUEN, SRR, FN2ERE, AYEY, ANEW, AFFE, x4l AR
olAEHIO|E, 3| ~EHA ofMH o E, o|HFRY E|SAME, o|thFuH|4al, o|xagu|= ojulEly wAYolE,
AEHE &9 2a, olg=HZ, oY HEAHCE, ddeers, HEREER, FIEY, FIZEYE obAlH
olE, #ninE&, 22", HEZEER, HALES oMAHE, WA, HEIFEFY, fEEINOE,
B2 nEulolal ¢, nEE, nEAEE do 22 fZzuedelE, delelyl, wdEET, SauZed,
g, grERYolE, S| AEE, JUFERY, #H7AmETM, Hadassd, HdEGAE o
ola¥, HExEW, yyHavl  FEgivlelal, T2itEnpxl, A, gayegbd,  gsa

il on

o -

FoA (busulfan oral), ZF2HE, FtEAEW, 2R Zgd,
g

[

T,
sEEd, cdud, AEdEzd, FUEY, SUEY eeleE, HEAN, HEEmes, HUZAs,
HAEdE, 9eimns, Hotod, Hods, Xz, Ednd, EATRE, Eeariy, 2dewe,

o] Aol

AR AN FElA, ¥ wge] SFRe FAGALH 2AA4E EASSHE DAL HEet] A4sE 5 9
o FARAH 220749 dolt naREl oA, saE gold HEEALNA oA, osE
= =

sl=od WE Edsvekd oA, S48 duEaa odaa, §2E dotdgeA oA, §~E oL
el EdayebA A A7 23T, S|AE gopAEEA JAAE, dF B Hyex
® ol2o)y WY Edsasea aAs Bud ob2vy welE s kA (PRIT), o
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Zid] PRMT5, PRMT1 2 PRMT49] AAAE E&stt). DNA W2 EHNATH A A A= DNNTL 2 DNMT3S] A AE
e

X 82sly] 9ate], B ougo) 3etEe FAstE oWy Wesle] AlgE 4= glon,

= ElY), PI3 71UA A4 - PI3K-2E} AeiA
’ A o9& 7uAl oAIAl - CDK4/6 IAIAl 2
K9 AAIE EF -, BRAF AA, ol0R A4, Z2elobs SAA(AE Fol, nEdEy, A=gwy),
HDAC AR (el Hol, sheilwsehE, welwsehE), VA WY Edzsiehal A4, dabEe, nEn
2 AxEd Huld(bromo and extra terminal) sHE2] A (BET) AAl, BIK AAA (S Eo], o]HFH
W, olZetRFEY), B2 oAA(dE Sol, WMMEZAX), olF Bz AW JAA(AE Eol,
BCL2/BCLxL), PARP @}AIAl, FLT3 AIAl, @iz LSl AAIAI7F E3hert.

A5 A Feo A, W IE 2] A= PD-19] AAA, «E 5o F-PD-1 GASE FAo|ty. dF
AAl Feoll A, &-PD-1 GdEFE A= YEFT, FBEYFHM-34752 % &#F), T+ PDROOLO|TE. ¢
5 A FEel A, g-PD-1 GdFE FA= UEFY e AuETent. A5 AA FHolA, &-PD1
A PRz Fgrolty, AR A FJeoA, dd AF B2 JAlAE PD-L1Y JAA, dF £ I-PD-L1
gASE2 Aoty AF A FeolA, dF-PD-L1 HAFE FA = olHZYFy, FE2uFy, = BNS-
935559°] t} AR AA oA, WE #BE Bl JAAE CILA-49] A4, o8 Eo F-(ILA-4

[t

A AA FeelA, ZAEAE SASA, Z2HolE oAAl, ZEE IR =
sfAl9] oo = AtolFR AT E(CY), WEHIMEL), P withitsvlo] XL, AN
ol AAAE tEdEzYolth. AF AHAA FEA, IZEEIAHZo|=E gAMb ERE
Fefoll A, A9zdAE dddEn =(LEN) e 298 En = (POM) ol th.

2 ool B3Re % 10 ANE ASS TPSAT o2 FHEA kv,
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[0790] [E 1]

™
el

-
BN
ol
o

(28,4R)-4-3} 0] = F A]-1-((28)-2-(2-(2-(2-
glo] =5 x| 9 9)-5,6,6a,7,9,10-F A} 5} o] = 2 _§H-
24 121,224,519 84 1 2,3-¢]3) 2] T} 71 -8-
D)o Al = ofe] -3 3-Uho] ol Y 7B i 2 )-N-((S)-1-
(@-@-v g olZ-5-d ol &)y g8 d-2-
Tt ol = (PR A o EA 1- %)

1a

(25.4R)-4-3} 0] = F A -1-((28)-2-(2-(2-(2-
alo] == A9 d)-5,6,6a,7,9,10- A A} 5 0] = & -8H-
¥ 2R =[1',2:4,5]9) 22 [ 2,3-¢] %) & T} 71 -8-
Ayob A= opr] £)-3 3-vho] v & B &)-N-((S)-1-
@-@-v e o}&-5-d) s ol &)y o] = 2 ol-2-

2B 2obul = (R A oA 24

1b

(25,4R)-4-3} 0] = 2 A N-[[4-(5-7 & -1,3-E] o} & -4-
Ny ol & -1-[(25)-2-[[2-[4-(2-BFo] = Z A ] d)-
1,5.6.8,12-

# EopALE glo] Abo] £ 5[8.4.0.02,7]E E 2] 7}
24,6-E o] gl-12-LJop A o} )3 3-
thol e HEly 19 S8 g7t 2 B ol =
F-2UA 1 4A 1-%

2a

(25,4R)-4-3} 0] =% A]-N-[[4-(5-H & -1 3-E] o} £ -4-
e Dol & J-1-[(29)-2-[[2-[4-(2-810] =F A 9 )-
1,5,6,8,12-

HE o} 2L E gho] Aol F £(8.4.0.02,7 H E &} dl} 7}-
2.4,6-E5o]4l-12-gJolA d]obn| ]33~
Chol vl 3 Ehie ) & ¥ d-2-7F 2 5 opn] =
(YA o] g A A 2-#%)

2b

[0791]
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" (254R)-4-5F0] = 5] 1-((25)-2-2-(4-((2-(2-
slol == A1 d)-5,6,6a,7,9,10- 3 A} &} o] = & gH-

Lot
(OWN%NQ A 1,274 5] 22 22309 210 35
O

3 [¢] /‘% Ahrl e vl gl d-1-d)ol A4 Eofr] %)-3 3-
{ H tho] u] & B} e )-N-(($)-1-(4-(@d-H & E] 0} &-5-
" ] e eh¥ 2 d-2-7t2 H ok =
N (ol A FER1A o] AL EHE)
HN Z
N\\Nj\/©
HO
N
oH 4 <\S ) 284R)-4-3} 0] =5 AL -1-((2R)-2-(3-(2-(2-(2-
MIN BFo] =2 X 7 Y)-5,6,62,7.9,10-F A} 50| = & -8H-
: N’%H A 11,244,515 24 1[2,3-c]5) &) Thel 8-
4 : | @0l E A oFo] 28 A o523 b Q) N-
N o o0 (S)-1-(4-(@-¥ E 123 302-F] o} 5.
OTNF Dyl ey Eel d-2-7t2 R 2ol =
LQ Croll 4] A ol g A B Z7HE)
OH
NF%/\\\ . (2. 4R)-4-3} 0] =52 1-((25)2-G-2-(4-(2- -
ST | skel =S A 9)-5.6.6a,7,9,10- 3 A} 5}o] = -gH-
o A 11,224,519 21 A 12,319 ] T} -8
5 vo N Dyrle) ) ] 2] Tl-1-G) ol F A ool A S ApE-s-
QUNSRe AP ou| el 3R 3 ) N1 4P R o} s
R Dy D)ol ) £ w27k 2 B sope] =
AR oA FEGA o] g AA ] =HE)
N
<
S

(25,4R)-4-3}0] =2 A]-1-((25)-2-(4-(2-(2-
aho] =2 A9 H)-5,6,62,7,9,10-F A} &0 = -8H-
‘‘‘‘ o] 242 = [1',2"4,5]9] 24| =[2,3-c]¥) 2] T} -8-
6 oM o| ¥i-ghobr )3 3-tho] vl A Bl 91)-N-((S)-1-(4-

H L 5 - o .
2 < @-vlgE obE-5-2yvl d)ol &) E 2l d-2-
OH (\N/\/YN/’fJ\Q Fr2E 2olu =

T Tw - oA BEAA o] DA o) TS
N N/ H
[0792]
[0793] A A4
[0794] 2 g o] SFES s Z1AE ARl AaLE ARgste] AlxE 4 U
[0795] e =2 A
w
z
) :
B 2
NSy ; N NS (w)
ANy, — Y )\I
Rc1
Al
-3
Q,=Br E¥Cl A
Q,=NH, £=C1
P ) P1
i )NS;EN(V'W” Rt Re3o NS (w) R% Nuw,
—_— s _—
271 Cl R
R¢! B le Re! O Rl P @R .
AS
N NS lw)
[0796]
[0797] skt (IA)9] 3pgtEol, dE 5o W&k Ao AXE A5 AREste] 42 & A, SAr ¥vhe EE



[0798]

[0799]
[0800]
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ox, of
ot
Lot

shot= A1} 3h3HE A-2 Abolo] AZH 2 shehs A-3S Aledth. dh7] B
< #3td A= AH4E AT 5 dd. dE 5o, AEd REN e BEA

IS Aot s (unk) 208 FACIE S, %EH% So), A WMARHOR, HE
=

(Eetold EAq)BAHF(0), T tol2Reuste] F84 [1,1 -va(dol s dEam ) s 2] ol &2
2HAFAD, 3 PIAE Fol, A=ulol= 7)ol E) owm, w e P-EUE 93 E B Are)
fI1EE 2R FUAI AT wE9 MARg O,

A2 A-65 AT HEe I WH (AW vA
E (Buchwald) ¥Fg-, olH|= A, Pl=%=5-(Mitsunobu) HH&-

o[o -1

SNZ H]'o, SNAr 1_]_'

g HEd )& AFSR RO =42 dgte A-TS AT du. AT A RIvle 2F 238 AHESE

Ul el |
HOj\
Hiv"a
Lr—x N Na Ol OH NNy O e NN O N
)
leN\ Cl 12 o [~ al (A qQ __NaN3 o L
Y oy @7 R (L7—X Re! |7_X Re" L)—x
R°! m=14WA3 m=14A3 m=1943
I 3 -4 15
Q;=Cl,Br
NH4OH LX)l
PG
Refo Nl,N\ N N N l N Ny
ol N 7 N | ~— ¢l
R Ret (L)—X Ret (L)—X Re1
m=14A3 m=1%73 m= 141}]3
-8 17 16
shapy [-89] BHEHEol, B To WSEH o ANY £ME AHgstel $HE & Uk, FeolAe A
& £9°], Csy0;, NalCO;, DIPEA)S] &A] slellA 9] I-13 SFE -2 AFol9] SAr REg2 43& [-3& AT

S ogvh. AER 2A(AAT AMABHOE, SOCL, E CBry/PPhy, E MsCI/ELN] 1% Ael) stel A9 of
DNAORY -39 Fol=%a vlo) AR HFE [4F AT F AT, Nabol 9@ 149 Ae AFE

o

I-55 A¥3t}. PPhy; T+ P/, AME3 3H8HE [-59] ofX % 719 A-3als ofwloze] gy Fo EA
tsh= SRHE I-6S AT dijbAoR ) FtE I-4e A FAsdEFoR AuEo] IiE -6
AF 4= k. HA3 7)(E £, Boc, SEM, Bn $)°l <3 -NH 7]9] naE d3E -7 AT 5 3
om, oA AAG HEA Ev HEA o AHE(AE 59, 2-3o|ESAHHRENE A3 ;1;% 22
7] 23 st A(dE 5, %3}% Zuff, oo HAGA o2 HEDV|A(Ego|dd ) 3etw(0),

tho|Zz 2 ugmte] ZHEQl [1,17 -H|A(tholddZAg ) &4 tte]Z 2 2Rt (11), 2 A7 (492 %01,

ZFERUC|E 17])9] &4 3}01]*1) shite 1-82 #3d 4 Qi)
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[0801] WS T ]
R —PG, 0-PG,
s R ;
HzN/HOrN,i v S Rl w\”zﬁo/uli v
07 "NH o7 “NH
Rs’ I ‘ S Ry N
2 ﬁﬁ Ro 1L v
Rs
11 -2
PGy
R*EO N,N\ N o,
IS »YE
14 Rz \ )
X,
PG1 PG« -1 e
N NS l RG,—R—RGy "o N s j\
le R (L)—X R-ﬂ' Ret (L’_X R“\RG1 Raa N'N\ Hl
~
V=HF e R?\ @
m—l‘l};‘]3 Rg
G, G, = W ]
[0802] m % PG, - ¥.57]
[0803] shek2) 11-59] 3gtEo], & o] W2 Ilo] ArE =45 Abgste]l @49 & k. 2d3 94 Wy
(AAY HATH Oz, ofr]= 97], dAn Btol

zolal, 11-19] ofwlg A& & AHEE 3gte 11-1% Ri9)

1-80] 44T 44

4 Al o2 52 Rhg, SAr Whg, A ofmjnst, BEWE 9y, ojv=

el
Bea $)E g mdsel STE 1148 AFF = Ak,

i
£
)

CERE EXSERCE S 3 gerg o, I-
83 ROl AEY F, 7] AFE AT FH PP ASe] 11112 EQFoRA 149 FYol wHE %

°
[0804] S = 4] I11
O-PG, O-PG,
Rs S Rs g
N,O/ N ™V N’O/ NV
8 RG;—R—RG g
HO o7 "NH - q o7 "NH
Ry g /R1 Ry
R Iy RG, Ry
Re Rs
-1 -2 '8
I
e3
R‘O N,N\ Nl
d
Ret (I7_X
g -
-4
R

-1 2 7\

5 RG FG Lt 72]3

R N RE (Ne N e

18 m-3 o N NS l
N-Q

o

\;: I;‘.E!X‘ , . n-s R03 NH

Mo win DA\

.]_

[0805] R
[0806] spsha 111-59) 3§Eo], & 5o RESEA 1119 AAE A4S AFEste] §449 4 Aok, Hds 34 W
Hd A0y vAgH o2 §2 73 SAr §BES, v=wf bkE )& A S9E [11-19 RS AZSHLS 35t
E 128 AT 5 Jrvt. sI3E [-80] e 34 H(dad viAgry o=, 52 ¥-§, SAr v, 3
2 oluxsl, BEWE Hhg ofn|= ¥4 uE:R kg ¥ EiE 5)& AMEste] E=9iFHo g§E



I[HI-45 A ¢ Aok, gitH o=z [-87 Ri9 AZH F, A7) AFH A4e T4 P& AHgsto 3
A 11I-18 =dge=za 111-49 Ao dAdd & 3l BE719 AAE 24 111-59 sFES QLT
T AUk,
[0807] vkg =4 IV
R OH 0 R OH
5 : o e
LG : "
HZN/SJNE v RT“oH R ﬁ)\g/NE v
07 "NH 07 "NH
R3 X R3 \ =
Ro | ER Y
‘\Re \Rs
-1 Iv-2
H
Re% NEL N2, Y
M g N
R R (e
V=HF 3
LG =Cl, Br,1,OMs, OTs 5 V-3 (R
m=2%E3
Ri30 LN H‘w
NN o oH
Rdl_/ RC‘ (L)F—N\ JL R5 s
(I|?k)s Ri N)YNE"'V
© 0~ "NH
V-4 Ry &Y :/
[0808] Ro
[0809]  B}EhA Iv-4o) SgHEol, dE Sof WgEA] Vo] AN £AE Asel G4E F v wE o= AT
g 21 ol (dES B0, FH3 A7, oA DIPEA &= EtNoll <3 Az, 4 AZHA, oA HATU,
HOBt, M= PyBOPS] =) sellAe]) s}3He IV-13} Abe] 7AE®2 ofv|= IV-28 Alwdtt. 714 27 3l
Aol (A& Eo], 7kE2RM|E $17], DIPEA, EtN 59 &A stellAe]) s3E Iv-39] A Hrtes 313804
IV-49] 3ItES Alad 5 U,
[0810] W= Y
RS N, %ﬁ
O ONTXY W
5wy L SR N
E “pi oH ,o%N y R (Ym|-NH
W y NV N}\J i wva R
HO}\‘ o A T - R0 o7 TN
Ry 1 x HO—% fe _s'zz | \,
Rz » 2
‘\R6 Re
V-1 V-2
F‘G o
NEW
93 .
b N’/ N v g © NH
R \ / N \N-& R3 ¢ Ri (Rk 2 KR
RE (R z RIW 5
RO" / 6
V3
Ve HF
m=2,3
LG = CL Br, [, OMs, OTs %
[0811]
[0812] V-49] 33ES Az fgt dAAIARD FAhol wgEA Vel AAIH vt drId Z2d stellAY(dE
o], 7FERM0]E ¢17], DIPEA, Et:N 59 EA stellA9) 3& V-129 T2 1y X3k o)
2 V28 ABE & Yk, EE b= ABY 24 FAM(AF Fol, AAF 971, A DIPEA EE E

ghojmdotrlo] o7k A,

2 AZHA, o7d] HATU, HOBt, Hi= PyBOP] EA| stollAe]) ofnl IV-37} 71235
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A%k V-2 AZHE opvl= V-3¢ ATE 4 Arh. AW AL A RE7I) AAR et V4o s
28 ATY F A
e =2 V]

R% N, H

\ o N Dy 7 o
A o R~ 9 "
N ] N v N g w3 R
© NH - LG,-R—0 07 "NH -

RG
o
0
g N_ )y
N)J:gf l ang
o NH ——
Ry S
Ry X
Re
V=H,F

m=2,3
LG, ® LG, =Cl, Br, 1, OMs, OTs &

VI-39] EES Az 93 da|gel o] w-S- =] Vo AAE] k. A7 27 slllAY(dE &
o], Z}EHo|E 97|, DIPEA, EtN 59 &3] dlolAe]) dxme V-122 dZtjo|stalel=e] ;A X3k

AHE VI-1& Al 5 vk, 97148 23 spllA (& Eo], 7kERo]E 17], DIPEA, Et:N &2 =4
st Ae]) ofvl IV-32.229] VI-1(7]1A4, LGE °lE7], odzxd &= x3Ag 232 33E VI-2& A3

Foolt. Add 208 A8d naslel AAE f84 Vi-ge FBES ATT 4 Ak

H
RS NG N

o N Tw
PG d PG Rﬂ“ 7 )\
g N T * <, R (Ly—| NH
), o COH HO O\(O LGy Ri~g O\(O v R
¥ N “R-LG.
Qw,o vi2 N o\é LG RrLG: N b .
o - 3 © o o 0 @
opul= g4 an i

vi-3 vi-4

P\g Rz Rs
3 N

0. . 7

X N " V-7

N ) Ry

\ ~d

R o 2 Y N ——
N-JE s
O N ;

Vii-6
vi-s

Vi3
Vil-8

PG = BE

LG, 3 LG, = Cl, Br, 1, OMs, OTs %
m=23

V=H,F

steba] VII-99] stetec], oE 5o whg2] VIl A" &AE AREste] 42 4 Atk JEF otv= 7
23 24 sl (s B9, FEE 7], AW uAEH R DIPEA T Efolwdolnle] od A,
9 AZHA, oA HATU, HOBt, H+= PyBOPO] EA steflAe]) ofwl VII-13 72522 VII-29] AEHS o}

= VII-3E Algstt. A714 23 S (dE £, 7I2RMe|E 7], DIPEA, EtN 52 &4 3lolA
o) &Z-theldetol = o] VII-39] A Aghe shgts VII-4E AT + vk, 7] alol| 4] o] (4

ox
BN
Y
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&5 E9], 7k2XRU°]E 7], DIPEA, Et:N 5 EA 3lolAe]) IV-32229] VII-4(7]A, Let T2H)9 F
HAl JAAG g2 IFE VII-6E AT 5 vk, Hds 218 AHES t-Fa-d=H 29 JlEs= 3}
e VII-65 A3 & vk, #EF o= AEFH x4, d7dd H7(dE £, DIPEA =& Egto|ddolrl)
sto el zE]lal AZHA (S Eo], HATU, HOBt, W+ PyBOP)S] &4 stolAol 3t&dE VII-63 33E VII-
79 AZHL olv|= VII-8& A& 4= 9lth. VII-89] E€r3 & 832 VII-99 3g&ES AT 4 S},

& =2 VIII

OH

N

e3
Re Ne] S Nw N
Z Rs
vii4 le\ g N o }Téjg—
A R gk NM Q_NH { NH =
) N—CR™R™ \ ¢

R ;
(R%s M Ry Re Re

Viil-5

PG=HE7

LG =Cl, Br, 1, OMs, OTs 5
m=23

n,0=0-3

p=1uWA 4

V=H, F

soh VILI69) sigel, ol So) WEmA VIOl ANE A4S Agslel 48 5 A S9E -
39 ShFE VIII-1 Abole] $94 ofnwsls sd® VII-2E AT + k. wisle AA 7, @14 =
st Aol (el & Eol, F2uMlolE 7], DIPEA, EtN 52 E4] solAel) VIII-3o.2e) VIII-4(e}714, L6

gmel)el g A2 spehA] VIII-59] sHtes Aled & AUt

F)L

rr

1X-2

R N, o

ol N Rs
Z 0. ",
i NJ\ N Y
W ~# & ‘L’“l_"‘\_)”'1 ° NH

R, N—(CR'?R;=C o
0 e, Rq ~
Re |y

Rs

PG = R
LG =Cl Br,1,0Ms, OTs 5

shoba) 1X-39) BHgHEol WEEA Ixel AAE uhsh o] FHE F Ak, @4 24 selA (e B
FrE2Ruvo]E 947], DIPEA, Et:N 59 EA 3hellA9) VIII-3229] IX-1(A7]14, Le= =299 Mg X3k

o B9 28 AFT F Ak, BRI AAE B4 X839 HFES ATT 5 9
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[0831]
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Z7H4 1: 2-(6,6a,7,8,9,10-AALE} o) =2 -5H-H &R % [1',2':4,5]HFA = [2,3-c]HA T 2 -2-A ) # = (Int-1).

B9 ar )o]\
oH J<
cl HN H/\ -Boc HN N7 O
I \2) cl YN‘E(’C NBS, PPhy 7 N\)N NHOH gol4t :j\,i\)
N o e—— BN —_— N
y — AN Twmcien N 120°C, 48 h o
7 DMF, 80°C,16h |} N# Z
ci cl
a % s
1 3
HO. -OH
0 H
HN NH
g ey ~4
N
B0c),0, TEADMAP N NS __TPADOM N
(B09),0, TEA, WS P P
|
DCM, 1t, 2h N ~# K2C03 Pd(dppfoCly, theist /Hy0, i, 2 h oH
105°C, 16 h

Clg

@A a. tert-54  4-(3,6-to| EZ 2 TG H-4-Y)-3-(Flo| =EZA W E ) # g7 -1-Ft 2 E A F o] E(3) ¢
4.

DCM(10 mL) = HAE-4-¢1-1-2(5.0 g, 59.4 mmol) % 3,4-t}o]slo] =2 -2H-1] (10 g, 118 mmol)e] &Ml 0
oA (9.6 mL, 118 mmol) L TsOH(22.6 g, 118 mmol)ES H7}elar, EIELS 25T A 1647t %OL A=)
stk ™RES EQ0 mL X 2), oo st d4 &M(20 mL) o2 AFHATE. oloA, FUES £
I, AXRAZ FZMgS0y), §F ARANAY. oo, Z(crude) ERES A7l A A4 ARvE2 T (100 W
2] 200 WA Z7), PE : EtOAc = 20 : 1= &)= AAste], WA 9AZA tert-F8 4-(3,6-Tho] S22
o -4-4)-3-(Slo]| =E3A W E ) I A 2} -1-Ft2 52 H o] E(3)(2.0 g, 11.8 mmol, 20% F&)& 4Utk. H
NMR (DMSO, 400 ME): & 4.54-4.52 (t, 1 H), 3.75-3.71 (m, 2 H), 3.43-3.35 (m, 2 H), 2.72-2.71 (t, 1 H),
2.23-2.22 (m, 2 H), 1.70-1.59 (m, 4 H), 1.47-1.39 (m, 4 H).

GA b, tert-F€ 3-(BEREYHE)4-(3,6-TFo| F 22T A 4-Y) P H R -1-FtEEA Ho| E(4)9] A .

DCM(50 mL) & N-BR2RXANoln=(2.0 g, 11.3 mmol) E tert-F¥8 4-(3,6-tho|F2 2] t}0-4-Y)-3-(3}o]
cE2XAWE) T H S A-1-7t 222 H o) E(3)(4.1 g, 11.3 mmol)e] &M Egto]lfdZ A~ (5.9 mg, 22.6 mmol)
A7rskich. E3ES 25TColA 16A13F st uwkeglet. E3tES =50 mb) = AlH sk, 318 FolA &
X730, AHFES Ags A F2etE a9 (PE ¢ EtOAc = 2 @ 1R AA|Ste], WM uHZA tert-38 3-
(BERYY)-4-(3,6-to| F2 29 2 hW-4-9) g #| 1 2 -1-7t 2 E A H 0] E(4) (3.2 g, 7.5 mmol, 66.5% &)=
AATk. LOMS: CoHygBrClN,0.01 thdh Zlabx]: 426.1; AZX]: LOMS [M+H]: 427.1.

—

N o

9A . tert-%E 2-F2Z-56,6a,7,9,10-FA} st =2 -gH-T A =[1',2':4,5]F A x=[2, 3-c] I #] T} -8-
Jt2 B Ao E(5)9 . FAESRE(20 mL, 240 mmol) 2 1,4-Tho]2AH(20 mL)¢] & F tert-H€ 3-

c

(B2rdE)-4-(3,6-tho| 2229 2|3 -4-A) I H| 2} -1-Ft2 5 o] E(4)(1.1 g, 2.6 mmol)2] E3E &9
S SEZFolH U 80TAA 48A7F FoF ﬁHPo}C’ﬂE} HHEES F FAA FFA7, FFES AF
7} A I 2alE38]9](Si0,, 200 WX 300 WA, PE : EtOAc = 1 : 2)& AA|te], WA A 2ZA tert-F4 2-
F22-56,6a,7,9,10-AA8lo| =2 8- & A = [1',2':4,5] 9 &R = [2, 3] T g t}H-8-7F 2 E2 8] 0] E (5) (330

mg, 1.0 mmol, 39% &)= ATk, LCOMS: CuHxCINsOso thdk AAkx]: 325.8; A=X]: LCMS [M+H]. 326.2.

9A d. dgol-tert-%4Y 2-F&27-6a,7,9,10-H| Ed}slo] =2 -5H-T] 2} X = [1",2' :4,5] 9] &A= [2, 3] 2 A
-5,8(6H)-tol 72 EAH o) E(6)S] 4. DM ml) 5 thol-tert-FE tho]7F2H U] E(401 mg, 1.8 mmol)
2 tert-FE 2-F28-56,6a,7,9,10-FA}eFo] =2 -gH-I] ZF A = [1',2" 14, 5] 9 2} A =2, 3-¢] ¥ P T} R -8-FF 2 B
A o] E(5)(200 mg, 0.61 mmol)2] &Moll, 220 DMAP(62 mg, 0.61 mmol) = Ez}tolo&olwl(0.4 mL, 2.5
mmol)& H7FeRlth.  EFES A2olA 2A17F FoF wksigith. W ES WY FoA sHFAAL, IFES
A7k A FZetE29(PE : EtOAc = 20 : 1 WX 5 @ DE AASI], WA 324 thol-tert-F8 2-F=
2-6a,7,9,10-H Egsto| = 2-50-7 &A= [1',2" 4,519 2R =2, 3~c] 3] & o} -5, 8(6l) -Tlo| FF 2 4 # o] E(6)
(130 mg, 0.31 mmol, 50% &) AAUTF.  LOMS: CigHaCINO 0 thet Aabx]: 425.9; A= LCOMS [MHH]:

426.3.

A e. thol-tert-F8 2-(2-3lo]| =2 A d)-6a,7,9, 10-H E}sto] E2-5H-T 2} A = [1',2":4,5] T FA] =
[2,3-c]¥ g t}7-5,8(6H)-tho] 7t 22 Aol E(8) 9] 4. 1,4-Tho]SAk5 L) 5 tol-tert-%d8 2-F2=2-
6a,7,9,10-H Eglslo] =2 -50-3] &A= [1',2":4,5]F A =[2,3-c] H B T} -5,8(6H)-tFo] 7t 2 H A g o] E(6) (13
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[0835]

[0836]

[0837]

[0838]
[0839]

[0840]

[0841]

[0842]

[0843]

ZIHSd 10-2023-0037549

0 mg, 0.31 mmol) & 2-3lo|EFAHdHE2H(42 mg, 0.31 mmol)e] &M, ALor] EXFZHF(84.4 mg, 0.61
mmol) 2 Pd(dppf).Cl,(24.9 mg, 0.03 mmol)Z H7}st%ict. —?é?}%a 105(:01]*1 18A17F ZoF mwslgit), b
SES wFA7 2, AFES A A20E 23] (Si0,, 200 WA 300 #HA], PE : EtOAc = 1 : 2)E A=A},
WAl 1A 2A vhol-tert-FE 2-(2-3lo] =F A9 )-6a,7,9, 10-H Eg}slo] =2 -5H-T] gf A = [1',2':14,5] 5] 2}
%=[2,3-cl¥ 2 531-5,8(6H)-tho] FF 2 EA H o] E(8) (180 mg, 0.41 mmol, 99.9% FH)E L3UH. LCMS:
CosllsaNsOs0l] T8t A|AFx]: 483.5; AZX]: LCMS [M+H]: 484.3.

94 f. 2-(6,6a,7,8,9,10-A A8 =2 5H-H FA) x[1',2':4, 5] FA x=[2,3~c]F 2 -2-A) = (Int-1) ¢
4.

DCM(1.5 mL)  TFA(1.5 mL, 19.6 mmol) & tlol-tert-Hg 2-(2-3to|=FA|#d)-6a,7,9,10-H| Eg}slo] =2 -
SH-3 &A= [1",2":4,5]9 &A= [2,3-c] 7 2]t} = -5,8(6H) - r:}o] Ttz B A ﬂo] (8)(180 mg, 0.37 mmol)e] &AL
25ColA 2417 FoF wwkelditt.  EE fAS AF FoM FFAI, JFFES 5 al B Hrlsta,
NaHCO3(aq) & A}-83te] pH >78 %A3}3l, EtOAcE FZ3tal, oFste], WA ux =24 2-(6,6a,7,8,9,10- A}
slol= 2 -5H-T 2} A = [1",2"':4,5] 9 A = [2,3-c]F It} -2-4 ) A =(Int-1) (70 mg, 0.24 mmol, 64% <)
AT, LOMS: CHyN;0oll ik 714bx]: 283.3; 21Z]: LOMS [M+H]: 284.1. 'H NMR (400 Mg, DMSO-ds,) &

14.8 (s, 1), 7.91 (s, 1H), 7.30 (s, 1H), 7.19 (s, 2H), 6.83-6.86 (m, 2H), 3.92-3.94 (m, 1H), 3.40-
3.44 (m, 1H), 3.13-3.15 (m, 2H), 3.00-3.11 (m, 2H), 2.66-2.76 (m, 2H), 2.45-2.50 (m, 1H), 2.28-2.33
(m, 1H).

tert-¥8 2-822-5,6,6a,7,9,10-8A 3o =2 -80-F FA =[1',2"':4,5] 9 FR) = [2,3-c]H g }A -8-Ft =2 2
HolE(5)Y vitE 4.

Br N3 Boc
.Boc .Boc HN/\(\N‘
cl N . cl N
18- 5246, NaN, PPhs, DMF, 45°C, 16 h | X\ N
N —_— N N
N o N b
i DMF, 45°C, 16h i No
N _~ N ~#
Cl cl o
4 15 5

@A a. tert-F8 3-(oHAEHE)-4-(3,6-THo| 2R 2 T} -4-U) H H X -1-7t 2 E L H o] E(15) 9 &4 .

DMF(15 ml) & tert-%42 3-(HEEWH)-4-(3,6-tto] 22 h-4-) FH 2} -1-7t 2 54 g 0] E(4) (2.7
g, 6.3 mmol)e] &N o} A=} EF(535 mg, 8.2 mmol) Z 18-F2-6(1.6 g, 6.3 mmol)S H7Fstar, =3
5 §AS 45Tl 18A17F FoF mukskith,  E(50 ml) E EtOAc(60 mL)E &3] H7lslivl.  EtOAc(60
mL X 2)& FZ3I8tE.  EtOAc 5& T FolA FFZAA, FN 2d2A rert-FH 3-(oHAEWHE )4~
(3,6-ttol ZF 229 Yuhzl-4-d) A A I -1-7F 25 A g 0] E(15)(2.0 g, 5.2 mmol, 81% F&)E AAUTF. LOMS:
CoHioCoN-0z01 thak AAbx]: 387.1; A=x]: LOMS [M+H]: 388.1.

9A b,  tert-H ¥ 2-F22-5,6,6a,7,9,10-H A5 =2 -80-H A = [1',2' 14,519 A = [2,3-c]H 2 -8~
FI2EAH O E(5) .
DMF(10 mL) & tert-F49 3-(o}A=w€)-4-(3,6-tto] F 2 23] g t}3-4-d) I A gp 3 -1-7 2 52 2| 0] E(15) (2.0
g, 5.2 mmol)e] &Moo EffolddFEAT(1.4 g, 5.2 mmol)S A7, TFEES 45T 18417 H<F wvks}
Gtk NS E(60 mL) % EtOAc(50 mL)e] E3tEo Hr)sta, EtOAc(6O nl X 2)& F&Esta, 3
FTEANIL, FFES AY A G=2uE 283 (Si0,, 200 WA 300 A, : EtOAc = 10:1 U® 1:2)2 A
Aste], FA DA RA tert-HE 2-FRZ-5,6,6a,7,9,10-A sl =R -8H-T & A = [1',2":4,5]F A = [2,3-
cl T BT -8-7t 2 B A G o] E(5) (1500 mg, 4.6 mmol, 89% F&)E AYth. LOMS: CuHyCIN:O-o tidt AEA:
325.1; A=x]: LCMS [M+H]: 326.2.

FDA 2. 2-((5-(1-((28,4R)~4-((tert-F Rk AT ) $41)-2-(((9-1-(4-(4-7W-11", 30 ~F| o} & -5~
DAY N D)= ohE )3 el B-1-91)-3-H D-1-S 27 §-2-2 ) ool 2§ ALE-3-21) S A oA EAH(Int-2)
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[0844]

[0845]

[0846]

[0847]

[0848]

[0849]

[0850]
[0851]

SIHES 10-2023-0037549
<\SN I o <\SN I <\Nr
HO\AO/\

..........

NaOH(2N), MeOH

. )
PAns] oM \40 DIAD, PPhs, THF, 1t, 16 h n05h 7 ¥
Q Q b 0

HO

S a. " 2-((5-(1-((25,4R)-4~((tert-5Erho WD A Y )2 X)-2-((($)-1-(4-(4-D-1A", 31~ o} Z -5~
DDA 720k )3 &2 D-1-9)-3-T W -1-§ 27 8-2-9 ) o}o] 25 AFE-3-) A ok Al H o E (10) €] F
Ag_

THF(15 mL) % (25,4R)—4—((tert——‘?— trol MR A E )& A )-1-(2-(3-3fo] EF A o} o] &G AL E-5-Y ) -3-H| 2 F-El =
) N-((9)-1-(4-(4-A&-11" 3N ~Elo}Z-5-2) D ol &) 3] B2] ¥l -2-F} 2 5 solu] = (9) (v] 2 53] 29 F7)
712020/0038378% 0l 71 A ¥ HxFE ARgste] Alz®, 150 mg, 0.24 mmol) 2 olE 2-3lo] == AJolA H o] E (51
mg, 0.48 mmol)e] &oj] 25Col|A PPhs(128 mg, 0.48 mmol) = DIAD(0.15 mL, 0.48 mmol)Z H7}sta, &E3&
& 25TCoA 2412 Bt wRksITh.  EAES sFA7|AL, FFES 38 TLC(PE : EtOAc = 1 @ DE HA
stol, A 2RA ol 2-((5-(1-((2S,4R)-4-(( tert-F-ETro & A 2 )% A])-2-(((§)-1-(4-(4-MF-11", 37
—Ejo}E-5-90) ) o &) 7HE b2l ) 3] Be] ©-1-91)-3- W W 1-S 2 - ¥h-2- ) o} o] 2 S AL -3-21 ) S Ao Al el
o] E(10)(90 mg, 0.13 mmol, 53% S&)E AATH.  LOMS: CasllaoN0,8Siol tldh A4 698.32; A=3]: LCMS
[MHI]: 699.4.

@A b, 2-((5-(1-((25,4R-4-((tert-FLrho M A ) S A )-2-(((9)-1-(4-(4-HP-17", 31 -l o}&-5-9) 7]
Ddg)7tEnEd) 2 D-1-U)-3-"E-1-S 2R &-2-9) opo] &2 &AIE-3-L ) SA ) oM EAL(Int-2) ¢ 4.
NaOH(10.2 mg, 0.3 mmol), &(6.0 mL) ¥ wE-2(12.0 nL)2] &5 5 ol" 2-((5-(1-((2S,4R)-4-((tert-
kel AD)=2-(((9-1-(4-(4-&-11" 3\ "Bl o} E-5-2) ) o &) 7k 2 vk w.91) 9] %] €l -1-1 )3~
—1—%i%'—%—2—%1)0} |25 AFE-3-L) S A oA 01 E(10) (90 mg, 0.13 mmol) o] &5 25Tl A 2413 5t
=S HCI(IN) ol ©)&) pH 4 Wx 52 Z4skar, Et0Ac(40 nl X 2)& F&ai, FFA7]|1
= LC(PE : EtOAc = 1 : D= AAlste], &4 ed=A 2—((5—(1—((25,41?)—4—((tert—l?—‘é‘ﬂro] v
120) S A1) -2-(((9)-1-(4-(4-HF-11" 31 ~E] o} F-5-) s D) o &) b2k 2. Q) 3 ] Wl -1-2)-3-w W -1-$ e
HE-2-9)ofo] G AFE-3-U) KA o b EAH(Int-2) (45 mg, 0.06 mmol, 52% F&)S AU LCMS:
CsstligN,0,SSi ol e AXbA]: 670.29; A1 LCMS [MHH]: 671.4.

€%

»—3110{
rﬁ FJ e mﬂ

mﬂ

74 3. (25,4R)-1-(2-(3-(2-B 2 R | EA] ) o}o] 2LAZ-5- )-3-H| DR E} =D )-4-((tert-F-Erlo|WEa A
)2 A))-N-((8)-1-(4-(4-F"-11", 31 Bl o} &-5-9) 79 ) &) 3] B & 9 -2-7} 2 B ~0}1] = ([nt-3) .

N N
< Br <
S S
e
Br
\\\\\ NaHCO3, DMF
_ Nancos DMF

HN
Mo o 0 25°C, 18 h N*o oM \/0
HO" N\~ {
“Q Q
oTBS oTBS

9 Int-3

DMF(3 mL) % (25,4R)-4-((tert-F-ErtolWEd ) KA )-1-(2-(3-3}0]| =F A o}o] &AL E-5-Y )-3-H[ D F-E} =
) N-((8)-1-(4-(4-¥1=-11" 3\ ~E]o}Z=-5-9) ) o & ) 3] Z 2| ¥l 2-F} 2 B 2olu 5(9) (V)3 &
7 A12020/0038378%.¢ Z)AE AAE AFEste] AxE, 100 mg, 0.16 mmol) L 1,2-Tlo]HZ R o|EH(45 ng,
0.24 mmol)¢] &Ml 25C o)A NaHCO5(60 mg, 0.67 mmol)S H7}eta, EIFES 30CAA 16717 &

. WHEES EtOAc(20 mL) ol FFA71al, #7188 =(20 oL x 3), 283 @5(20 nL) 2 A H &},
ojolA, f71ES Eelstar, AXAZ F(MgS0), wF AXAZT. oloM, = YFES #FE TLC(EtOAC :

PE =2 : D= AAlste], 223243 74 aA=A (25,4R)-1-(2-(3-(2-BR R FA]) ofo] 2 FAE-5-Y ) -3-1]

q &l %

j84
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[0852]

[0853]
[0854]

[0855]

[0856]

[0857]

ZIHSd 10-2023-0037549

B REb ) -4 ((tert-F-E TR o 8 21 2]) 4 A])-N-((8)-1-(4-(4-w & -11 " 3N ~Elo}E-5-9) 5| ) ol &) 3] 22| W
_2_7}‘—_——,—_ ]—U]E(Int—S)(50 mg, 0.07 mmol, 51% fl:'%)g C/\/\T;]— LCMS: C:g:gH47BI‘N405SSi°ﬂ EH?S]' 7:]]1_]_']
718.2; A=x]: LCMS [M+H]: 719.3.

FA 4. (25,4RD-1-((R)-2-(3-(2-BEERA HA] )olo] 2HALE-5-Y )-3-dlEd FEl = )4~ ((tert-FErlo| v &
A)ZA)-N-(()H-1-(4-(4-HEE|o}Z=-5-A) Fd ) o D ) F S D -2-F 2 E 20} = (Int—4).

- NS
_ _
kkq ....
- .
HN
N-g oMo N-0 o 0
4 N 4 H
Br Q Br Q
oTBS OTBS

(2S,4R)-4-((tert-F-drtelWE A=) S A])-1-(2- (3-8} o] =F A o} o] 22 FAE-5- ) -3-H D - BH = )-N-((9)-1-
(4-(4-"2-11" 3N ~Elo}Z-5-) D)ol &) 9] S2| W -2-7h 2 B ol =(Int-3) S ®HE  HPLC(HLO
CH;ON(0.1%S] FA) = 50% ul=] 90%= &u]¥)& Balate], WA wa @A (25,4R)-1-(2-(3-(2- B2 R & A] )o}e]
g AV E-5-)-3- B R ) -4~ ((tert-¥- DPOM]E‘E%‘_%‘)%N)—N—((S)—l—(4—(4—‘3ﬂ%‘—1AS,SAZ—E]O}%—&
Ad)HD) o)y Zed-2-7F 28 20k = (30 mg, 0.04 mmol, 25% &)Z AATH.  LOMS: CasllyBrN0sSSiol o
g AREA D 718,27 ASA 0 LOMS [M+H]: 719.2.

SA 5. (25,4R)-1-((9)-2-(2-FEZEoIA Eoln| =)-3,3-tho| v D F Eh e )-4-3} o] EF A -N-(4-(4-H E-1A
|30 -HokE-5-0) ) T &2 W-2-7h2 B 20bH] = (Int-5).

$ <
S o S
CI)K/CI

oMo Et3N, DCM oMo

eI

Int-5

DOM(15 ml) % (2,4R)-1-((S)-2-0}1] -3 3-Tho] Wl & H-Eb 1ol )~4-5o] = Z A -N-(4-(4-H &D-11", 3\ "~ E]o} -
5-d)wld) ] EE|d-2-7t2 R ol (A4 53] &9 3] W02018/0140809% 0 1AE  HAE AR5k
SES 0CE YA 7], DCM(2
S N, dtollA 25Tl 16417+

AzE, 500 mg, 1.2 mmol)e] &Ml TEA(0.81 mL, 5.8 mmol)E F7}sbaL, ¥
m) & FR2ZopAd FZeho|=(262 mg, 2.3 mol)9] §9& FHrlsta, W

Fob wnkskith, WS ES E(10 mL X 2)Z AlH3FAL, NaS0,2 AFAIZ|a, J3star, 3 FoA FFHA7
A, AHES A7 A 49 a2erEad 9 (100 WA 200 WAl Z7], DM ¢ MeOH = 25 @ 12 £2%)2 AA|
e, A aARA (254R)-1-((S)-2-(2-F R ROl Eojn] 2 )-3, 3-Tho| W& R E} 1= A ) ~4-5} o] EFA]-N-(4-

(4-g-11" 3\ "~Elo}=-5-2) M Q) 9] 22 ¥l -2-7} 2 B 2 obu] =(Int-5) (520 mg, 0.98 mmol, 84% F&)E <A
Tj[‘. LCMS C2/1H31C1N404Soﬂ EH?_]_' A]ﬂ'i] 5070y é_‘%‘i] LCMS [m/z] 5072
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[0858]

[0859]
[0860]

[0861]
[0862]

[0863]

[0864]

[0865]

ZIHSd 10-2023-0037549

Int-58 Axsh= @ AH-E TRl A8 3171 89 THAE Ax3FT

FHA FE 53 MF LCMS
(Int.) (M+H)
Int-6 <\N7/ 2S4R)-1-((5)-2-(2- CasH33CINGO4S 521.1

s»&/\ E=a=0=4 o}k}] Eo}u] E)-33-

(;/\ E}O Ulﬂ 1_.01>4 0}0 w:i)\]_N_
(©F 1-(4 (@-v&-107 302 E] o} -5+

o\(O

D)ol &) Z 2 -2-
cx/ﬁ(/ﬁ\(> 72 & »~olu| =
Int-7 N QS.4R)-1-((9)-2-(3- CaeHasCINGO4S | 535.13
S”\x 22232 gol] £)33-
b o | el R B e Q) 4Bk o] = S AN
o ((S)-1-(d-@-r & E] o} F-5-
Ol Y vl d)el &)y Eeld-2-
Q 25 ~olnj =
Int-10 2-2 5 7o e ((S)-1-(2S4R)-4- CaeH3sCINGOsS | 551.1
b0 oFo] =5 A2-((S)-1-(4-(4-
Wk wRE]o}£-5-

} ‘@ﬂ‘é)ﬂ]%)ﬂéa}um)q 4
HOQE /ﬁjﬁ 1-%)-33-tho] v & 1-& 4 F- g2

= dy7tEnpo =

Z74 8.  2-(3- (I d-4-¥vE)-6,6a,7,8,9,10-AX} o) =2 -5H-T FA = [1',2":4,5]H &R [ 2, 3] F]
g ohd-2-9)3E (Int-8).

OAQ #/

on "‘\ A@ _ HOmsOH
=
N NaHB(OAC)J DCM, 25°C, 1h

K,NH 25°C, 16 h

9A  a. tert-549 4-((2-(2-3lo]=&A|Hd)-5,6,6a,7,9,10-FA}5lo] =2 -8H-T A =[1',2' :4,5] 9 FHX| =
[2,3-c]F g vtxl-8-d) D) FH Hd-1-7l2 R A Ho| E(16)9] A .
DCM(10 ml) 3 1-Boc-¥#H & H-4-7} 25~ H 60| =(63.2 mg, 0.30 mmol) E 2-(6,6a,7,8,9,10-3A}3}o]

SH-T &A= [1",2":4,5] 9 A = [2,3-c] H A} -2-2) # = (Int-1) (56 mg, 0.20 mmol)e] &M, N%oﬂzﬂ
NaBH(0Ac)3(0.12 ml, 0.59 mmol)E H7Istdtt. EFES Ao 16417 FoF wuksidiet. EdES 3y

IH

oA sFA7]aL, 58 TLC(MeOH : DCM = 1 : 10)i DA ] A DA ZA tert-Bd 4-((2-(2-FFo| =
ERE 14)—5 6,6a,7,9,10-ANA}sto) =2 -8H-T) 2} A x=[1',2':4, 5] 9 2} 4] = 2,3—c]ﬁmv}ﬁ—8—°g)uﬂ%)ﬂ%vﬂa}ﬂ—
1-7}2 2290 E(16)(60 mg, 0.12 mmol, 63% F&)Z A% LCMS:  CogHagNeOzoll T AAbx]: 480.3;

A= LONS [m/z] = 481.3.

94 b, 2-(8-(IHEFH-4-9v€E)-6,6a,7,8,9,10- A3 o] =2 -5H-F A = [1',2":4,5]F A =[2, 3] 7 g
t-2-9)#H = (Int-8) 9] #4.

WS (3 ml) T tert-%9 4-((2-(2-3lo]|==A|¥d)-5,6,6a,7,9,10-FA}slo]| = 2-8H-v] &} A = [1',2" :4,5] 7]
A = [2,3-c] 9 Yol -8- ) v &) ] A 2 DA -1-7h 2 54 H o] E(16) (60 mg, 0.12 mmol)e] &, ALoA
HC1(0.07 ml, 0.37 mmol)S H7}etgtt. EFES AL 143 Fet wwtalddnt, EIES 1F FoA =
=A1A, ZARA 2-(8-(IYd-4-LdWE)-6,6a,7,8,9,10-FA}eFo] =2 -5H-] g A = [1' 2" :14,5]
[2,3-cla gt -2-) 8= (Int-8) (60 mg, 0.11 mmol, 91% &)L AATF.  LOMS: CyHueNeO 380.2; A=3]:

LCMS [m/z] = 381.2.

<l
=
>
s
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[0866]

[0867]

ZIHSd 10-2023-0037549

AT 2% EFS AHEEY, Int-8& AZe d AMEE Wi o3 3] BY FHAE AXIIRH:
74 T2 33 AREA] AHA
(M+H)' m/z | (M+H)' m/z
Int-8a | oo (S)-2-8-(F # & d-4-L e &)- 3812 381.2
&(\INJ 6,62.7.8.9,10-8] A} 0] = 2_5H-
Non? u/ -"]‘/I’X]L[l“)"ts a}2A] (2,3
T rp-2-dlE
Int-11 I\NH (S)-Z-(S-(ﬂ] # 2] ¥ -4-2)-6,6a,7.8,9,10- 367.2 3673
2 sl #A}ako] = .-5H-
SN 2P 124,519 2 e 2.3
N‘N//\ﬁ/ cl Eohzl-2-ehHE
Int-14 e 2-(8-(3-0} A Hfo] Abo] 2 3.1.1] qa. 3792 3793
~.__OH %
[ I A 6-9)-6,6a,7.8,9,10- ﬁ“}H o] S-5H-
\1 j A =11,2:4,519] 244 2=[2,3-
c1¥ g ehzl-2-d)sl
Int-15 . ,,»\7@”” 2-(8-(2-0FAF 23] (3315 gh-6-2)- 379.2 379.2
@”A N/‘JN”“ 6,6,7,8,9,10-# A} 5}o] = 2.5H-
OUY A =1,2:4,515 2HA 22 2.3-
NN 17 g rizl-2-d)sl =
Int-16 @ ~OH ﬁ Y 2-((6a8)-8-((3-ZF L. = 1] 7 & ol -4- 399.2 399.3
\( E pNH L olyeE6,6a,7,8,9,10-FAFBL o] E R
- SH-3] &} 2] 4= 1',2":4,519] €} %] 1= 2,3-
cl¥ g rhzl-2-)sl &=
Int-17 HN— 2-((6aS)-8-(1 F & ©-3-U vl &)- 367.2 367.2
ﬁ) 6,6,7,8,9,10-# A} 8}o] = & 5H-
S JIvH [1'2:4,5]9] 27 12(2,3-
S "\/ 19 2l vhl-2-d)ydl &
N N/ N/‘
Int-18 N | 2-((6aS)-8-(O Al T-4-2)-6,6a,7.8.9,10- 3812 3812
~ i/OH N S A}EFo] = & -5H-
S A 1,244,519 2hA] 1 [2,3-
N\N/\u” cld Frpz-2-dl &
Int-21 DH 2-((6aS)-8-(3-71& 3] = 2] T -4-9)- 381.2 381.2
A~ OH N 6,6a,7,8,9,10-# A} 5} 0] = 2.5H-
S A A 124513 e 23
Ny cld el vzl -y H &
H
Int-22 _J:\J/\\/”,\NH (S)-2-(8-(1-(3 # ] ¥l -4- 464.3 464.2
J ) o) o &)y 3 7 2] ¥ -4-)-6,64,7.8.9,10-
s A}sko] = 2 -5H-
S84 11,244,519 8F 4] 5=[2,3-
cl #ohzl-2-ehHlE
Int-25 f\l o~ TAWNH 2-((6aS)-8-(31 7| & T -3-U vl &)- 381.2 381.3
S S 6.62,7.8,9,10-F A} 5ho] = F_SH-
AU I A =[11214,5 '&MA (23
i) ol A 1 el e T2
Int-26 | ‘/OH NN 2-((6aS)-8-(3 7| 2] T -3-Y vl &)- 381.2 381.2
s !/xj'“\,:/’ . 6,62,7.8,9,10-8) A} 0] = #-5H-
i -LlrJr%lL[l'MS ABW [2.3-
Ryq A o] A 2 ol el 22y
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[0868]

Int-29 o | 2((6a8)-8-(1-(F E & D -3-9)y o | 2 - 436.3 436.2
PN ) 4-21)-6,62,7,8.9,10-F A 5o = 2 5H-
Lt 2} A) 1 11214,515) 244 1e2,3-
e EEEERER
H
HEQA oI LA L
Int-30 | 24(6aS)-8-(1-(3 2 I -3-) 3 ol ¥ - 4363 436.2
P P 4-91)-6,6a,7,8,9,10- 8 Al 8} o] = Z.5H-
Qi 5] €4 1 2'4514»11@[2 3-
ﬁ\N/’[‘u/ C}"'] g rhzl-2-o 0]
g o) dA 2
Int-42 N N 2-((6aS)-8-(31) #| 2] ¥1-3-2)- 367.2 367.4
OH NTS j\ 6,60,7,8,9,10-8 A} &F0] = &S
B ZN 2R 11,214,515 24 = [2,3-
Z N\OH chw.z-fﬂ i
Int-43 | K (8)-2-(8-(d-01 7] 1= A}o] 5 31 A 3812 381.4
I AV/IN 66a78910-6‘“~}0}0] - &-5H-
'S 247 12451 247 223
(e, 1P BT 2- )l
Int-44 \B\IH (S)-2-(8-([ 1,4'-R}Fo) 3 # 2] Y ]4-)- 450.3 4503
o J:\)N ~ 6,62,7,8,9,10-F A} 50| = o5 H-
Cro oy I 124,59 2HA] 2,3+
Y Y2 slE
Wy
Int46 | AijH 2-((6aS)-8-(F & & H-3-%)- 3532 3532
L) 6,6a,7,89,10-8) A} k0] = 25 H-
Y I ; A =1124,5151 244 =[2,3-
o/7 e} ehel-2-)yw =
@nel %‘ﬂ b z%l
o AA e EHE
Int-47 N 2-((6aS)-8- 3932 3932
e SO R e g
,6a, -ShALS -
on &'NT%—\ EEER JWI 23
2D E
Int-48 NH 2-((6a5)-8-2-vN ) 2] H-4-Y)- 381.2 381.4
(\ - NQ\ 6,6a,7,8,9,10-8) A1 5}F0] = 2 S5 H-
SN =) ﬂM [1'24,5 qu J_[z 3
Now? N ]‘/IK}X}-Z-
Int-49 o J\C 2-((6aS)-8-(1-(3] 7 2] 1 -4-S1)o &) 3953 3953
N 1 6,62,7,8.9,10-F A} 50| = & SH-
D M A 20 519 A 2.3
Now? N; cj¥ g vhl-2-dydllE
Int-51 /OH 2-(6a-"1 & -8-(¥] 7] 2] T -4-2)- 381.2 3813
o~ O N 6,60.7,8.9,10-8) AFho] = 2571
G PN N]% I #hA =1'214,5 ﬂu}xmz 3
N ¥l ulDM-z-O‘
Int-53 [~NH 2-8-(¢} A Bl T-3-90)-6,6,7.8.9,10- 3392 3392
o v ™ 63*%6?0]2); SH-
SN N]) ) A (124,519 27 22,3
Noy? N c¥ g vhzl-2-)yvlE
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[0869]
[0870]

[0871]
[0872]

[0873]
[0874]
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Int-54 /ENH 2-(6a-™| E-8-(31] 7] ¢ -3-9)- 367.2 367.1
A 2 6,60,7.8,9,10-8) A} 8} 0] = &2 -5H-
SN 'N]% 2 1224519 217 ef2.3-
Nop? N cj¥ vl 2-d)dl e
Int-55 (I N 2-((6aS)-8-(} A ¥-4- U v ) 3953 3952
e ) v 6,62,7,89,10- AF5}0] = B_5H-
Ny N S EHA] e 1214,513] 2HA) 12 3-
cj¥ Frkxl-2-ysl e
Int-56 <‘NH 2-((6aS)-8-(1-(31 ¥ €] T -4-) 31 E 2] .- 436.3 436.3
- 3-9)-6,64,7.8.9,10- A}-3L0] = 2 5H-
P IN) A w1 214,515 214 (2,3
(\i [N Civ]]ix]’)(}l).ﬂ
N ‘/\IN\J
N\N/ ”/’
Int-57 o Jf\“\‘“ R)-2-8-(F A g d ‘”)(621,/.8,9,10- 367.2 367.4
;b\\(y - A lol E-5H-
oy 7] in',m,sm A = [2,3-
A i Arizl2-4)sl
Int-58 | O S8 2-((6aS)-8-((8~ 4073 4073
I G| obaptolabe] 2 23,2115 53
1D

Ayl €1)-6,6a,7,8.9,10-FN A} o] = 2.

N N
: SH-3] 214 221 2'45;1Wl+2
c 2o
Int-61 | O e 2-((6aS)-8-((3,3-t}¢] uﬂkg;n} r~n 2]l 4- 4093 4093
<X : INJ T | Doltagarso o stol= 2.
Rt 5H-3] E}X]z.:u',z':zt,ﬂﬂlevl w23
cl g rh-2- )y
Int-63 | ~~OF S)-2-(8-((1,2.3.6- 3792 3793
S CAOH HIL\J“I(OICLA 2 ¥l-4-2hel D)
Ny~ 6,6a,7,8,9,10-F A}5o] = &-5H-
A [1'244,5 JE}XM[??
A‘JL}Z} 2-Y
Int-66 /O\IH 2-(6-7 & -8-(3] m 4-, 381.2 3812
A o [ 6,60,7,8.9,10-3 15} 0] = 2 -5H-
S LA 112745190 24 )2 3-
No?™ E/\ C}E] gltzl2-d)sllE
Int-70 2- ((GaS 98)-9-1 & -8-(31] | ] ¥1 -4~ 3953 3952
on s )\ ) 0 e)-6,62.7,8.9,10- ﬂwo}o}cﬁ

L 5H-) L}X]L 1'2"4,5] )8} A] e
f cld gzl 2-dys &

Int-71 2-((6aS,9S)-9- " & -8-(¥] & & 1 -3-%)- 367.2 367.2

6,6a,7,8,9,10-¥ A} 5} o] = 2 -5H-

@N 217 11124519 21 4] 2.3+
MfP‘ 2-yHE

Z744 9:  (R)-2-(6,6a,7,8,9,10-AALslo| =25 A = [1',2':4,5] 9 &R =[2,3~c] HIAGH-2-9)dE
(Int-9)

H
M.

(@
YA 10 tert-FY (R)-4-(3,6-t}o] FZ 272t} g -4-Y )-3-(3f o] = A v ¥ ) F] e} 3 -1-7F 2 F A g o] E 2] §1Y

aH

cl

DMF(24 nmL) % 3,4,6-Ed}fo]lZF223dtbx(5.7 g, 31.1 mmol)2 &
mL, 34.2 mmol) % tert-F8 (R)-3-(3lo|=EAHE) I z5A-1-7l=2
Ak, REEES 80TOlA a5yt wwkeitt. wgES 45C=E 374
e F SNE, HAHEo] P w7hA] 35ColA 307 FF
A8l 4 %

Aol N, N-tloloto]aZ 2 HofEolrl(5,9

HAYolE(7.1 g, 32.8 mmol)S H7}3}
AlZ1a, (17 nb)& A3 H7Fskslt.
wketgdtl. (23 ml)e] F7 B A

dES oFsta, AHE aAE EE A
1

o o,
Rl

L EIES 0TCAA 7 A7 B wwkEkgit).
stal, FF sl ARAA, WA (off-white) LANZA rert—H- (R)-4-(3.6-Tho] 2= 2 1] 8]t} 71 -4-2] )
5-(Stol =Z A ) T2 12ROl E(8.5 g, 756 4R)E BAT.  LONS m/z: CullCLNOs [IHH] o)
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[0875]

[0876]

[0877]

[0878]

[0879]

[0880]

[0881]

[0882]
[0883]

[0884]

SIHES 10-2023-0037549
3k AAbx]: 363.1; AZ=X]: 363.1.
g 2: tert-FE (R)-3-(ofXE=mH )-4-(3,6-t}o] F 2 2 H 2]t} x4~ ) I Fl2} F-1-7} 2 E A go] E2] ¢
ol T"l-"h‘l:fmc
'rl)“’rﬂ‘“’

N
[ull

THF(150 mL) & tert-H49 (R)-4-(3,6-tto]F 229 gt} -4-Y)-3-(3lo| == vd) 3o 2}R-1-7} 222 7 o]
E(5.45 g, 15 mmol) ¥ EgtolAdEAHA(4.7 g, 18 mmol)e] &N 0CA t}ololo]AZ R ofFt}o|7l25
Ado]E(3.5 mL, 18 mmol) ™ DPPA(3.9 mL, 18 mmol)E X7}stit}t. o]ojA, WFSES A 2oA 35w uwk
Stk HHS EES 0CE WAAI7|, =2 ZNAeta, EtOAc® F&3tt. & 7] &

AFBEAL, NaS0, = AZ&AI7)3L, ottt oJfAS T stollA sFAA = tert-F42 (R)-3-(oFA ZH|
g)-4-(3,6-tho] S22 il -4-) A A g -1-7F 25 A H o E(19.4 g, 1000 T&)& Iemn, oAS F7}
o] Al 9lo] ARSIt FAA: 100% FE, 30% . LOMS m/z: CullaClNO, [MHI'Ol that #1241
388.1; A5 388.0.

oA 3¢ tert-RE (S)-2-FZZ-5.6,6a,7,9,10-8IA)510) = Z-SH-F 2 X [1'.2":4.5] T EFR] % [2, 3-c] 7] 2T}
2]-§-7}2 X A elo] EL] &4

(n]

A
T
THF(200 mL) & % tert-52 (R)-3-(o}A = E)-4-(3,6-Tro] F 2 29 g|t}x-4-¢) 7 H}7-1-7t 222 o E
(30% =%, 20.3 g, 15.7 mmol) 9] wyHkE Ko Egtoldldx~3(4.9 g, 18.8 mmol)S H7Fsith. A=
ENG 60CANA 3AZE FoF ks, E(20 mL) 3 N N-Tho]otol A 2 HoEoll (8.2 mL, 47.1 mmol)& &
2 o2 H7FsF ok, 204 7F Bof | BkS EFES Et0Ac(100 mL) 2 (100 nl)E IAANATY. FA4 =& B
gk, EtOAcE F=3th. ek 771 T 9= AHEa, NaSo,E AXA7]a, A3, o Fas

7kt sl HFAIF . %& % 0 WA 100% EtOAc/EANAtoz gyv= A7t A m2utEadaz A s
o, WA FAZA tert-HE (9)-2-FE=2-5,6,6a,7,9,10-AXslol 28T F A =[1",2':14,5] HHA =

[2,3_0]1‘4‘3]@;‘{_]_8—7}‘EEA] ] ]E(g 1 g, 60% E cMTj[‘ LCMS m/Z: C14H21C1N502 [M+H] oﬂ EH?J_' ﬁ]ﬁ‘i]
326.1; ASXA: 326.2.

g7 4: oo]-tert-FE (R)-2-F2Z-6a,7,9, 10-EH|Ee}slo] = Z-5H-Fef x| =[1",2":4,5] F&}X]=[2,3~c]F 2]
o}2-5, 8(6H)-t}o] 2 E el o] Eo] 31

B»:c.N N.Ef.‘i.‘
N'&Y’N\"J
b

cl

DCM(120 mL) = tert-%9 (S)-2-F2=2-5,6,6a,7,9,10-FA}stol e 28T &t = [1',2':4,5]19 X =[2,3-
]9 -8-7tE2 A Yol E(3.1 g, 9.5 mmol)e] HWE Mo tvlol-tert HE u}ow}ey_d] O|E(6.2 g
28.6 mmol) % 4-(tolmdotu =) (1.2 g, 9.5 mmol)S ALoA H7}stAok.,  1A7F Fo, BSES
DCM(120 mL) 2 X3} NHCl 84 (50 mL) o2 FAAHY. F7F 1A Fof, &4 55 sk, D= =+
=3t 771 & #sta, 95E AFSAL, Na,S0,E AxAI7]1aL, offetqitt. oS A stollA =
AlBTE, AFEL 50% EtOAc/AAto 2 fely+= Aggt A aznteadga 2 AAste], tol-tert-549 (R)-2-
Z22-63,7,9,10-H E&slo| = 2543 &R = [1',2':4,5]F A= [2,3-c] ¥ 2] t} A -5, 8(6H)-t}o] 7L 2 B A g o] E
(3.9 g, 96% 58)2 AATH.  LCMS m/z: CioloCIN-O, [M+H] ol wjak A2FR]: 426.2; A=2]: 426.3.

B 50 tjo]-tert-E (R)-2-(2-3lo] =EEFA] WY )~6a,7,9, 10-E| Ec}elo] E2Z-5H-T] e} x| = [1',2':4,5]7] 2}
(2, 3-c] ¥ 2] c}El-5,8(6l)-t}o] FFEF A gl o] E2] §
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[0885]
[0886]

[0887]

[0888]

[0889]

[0890]
[0891]

[0892]

[0893]
[0894]
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E

LHH

A%y

oo

1,4-tho] &AH(110 mL) & thol-tert-%8 (R)-2-F2Z-6a,7,9,10-H| Eg}3lo] =255 A x=[1',2':4,5]
A = [2,3-clH et} -5,8(6/)-tho] 72 B Aol E U 2-dlo|=EAdd BEA(1.9 g, 14.1 mmol)2] &N,
LA EbE(3.89 g, 28.2 mmol) 2 Tlo]FZ=Zuetyte] &l [1,1'-H|A(Tho|ddE AT ) H 24T}
F2232E(11)(0.58 g, 0.70 mmol)E FH7F8FTt. EFES 105TolA 18417 H<F wukslich. wh$-&
FEAZL, AFES S ARETHT (S0, 200 WA 300 #HA], EtOAc/EAF = 2/1)E A A She], MY
A TABZA Tro)l-tert-F4  (R)-2-(2-8to| =2 A Hd)-6a,7,9,10-H Edtsto)| =2 -5 g A = [1',2':14,5] 9] 2
Ax [2,3-c]9ET-5,8(6H)-tFo]| 7t 2B A ) E(2.6 g, 5.4 mmol, 76.% FH)Z AJgvF.  LOMS m/z:
ColloaNo05 [+ ol TR AI4EA1: 484.3; AZX]: 484.3.

97 6: (R)-2-(6,6a,7,8,9, 10-8Al8}o] =2 -5-F e} X = [1',2"':4,5]F e} =[2,3-c] Fa|tfFl-2-Y) 7] &9 &

Y

=[1',2"':4,5]9

DCM(10 ml) = thol-tert-54 (R)-2-(2-3slo] =2 X Hd)-6a,7,9,10-H E g}slo] & 2573 2} 4]
14 2,2,2-E¢}o]

A =[2,3-c]1¥ H 2 -5,8(6/)-t}o] 7t 2 E A H o] E(1.3 g, 2.7 mmol)e] EFE gMof A Lo
ZFQROAEAH4.1 mL)S FH7FSIF Y. 1AIZE Fof, wkS EEES 7t dlelld BF ARA
MeOH/DCM(1/6, 400 mL) <ol &3|A17]1a, E3} NallC0; 84 (80 mL)S H7Istitt. AAdE TFES 30TolA
304 =oF wRkE g, A =& Egska, MeOH/DCM(1/6, 80 mL X 4)o.& FZ3agtt. 3 &7 =
T2 AL, Na,S0, 2 AZXA7)aL, oJFstict, o dls 7k sl A FFHAIA, wlo|X A TAZA =
2-(6,6a,7,8,9,10-3A} kol =2 5T 2} A = [1',2" 14, 5] F 2} A = [ 2, 3-c] T 2| Th 1 -2-L ) # = (700 mg, 92%
£)S AT LOS m/z: ClN0 [M4H] o thah 71212 284.2; 222]: 284.1. 'H NWR (400 M, DMSO-dj,)

A

o=

oL

§14.8 (s, 1H), 7.91 (s, 1H), 7.30 (s, 1H), 7.19 (s, 2H), 6.83-6.86 (m, 2H), 3.92-3.94 (m, 1H), 3.40-
3.44 (m, 1H), 3.13-3.15 (m, 2H), 3.00-3.11 (m, 2H), 2.66-2.76 (m, 2H), 2.45-2.50 (m, 1H), 2.28-2.33
(m, 1H).

Z7H4 9a. (S)-2-(6,6a,7,8,9,10-3ALe o) =2 -5H-H &R %= [1',2':4,5]F &R %[ 2, 3-c]HA T }F-2-A ) H| =

A 2% 243 AR&Ske], Int-99 Wial 71" AEd FARE dAE AREstel 34 shgbeS AlxsAT

LOMS m/z: CisHigNsO [M+H] o cia A2k : 284.2; AZx]: 284.2.

A 12, (3R,59)-1-((R)-2-(3-(2-E 2RI FA] )ofo] 25AHE-5-U)-3-H @ F B 2= & )-5-(((S)-1-(4-(4-"E
ElolE-5-4) s d) ) 7t2nt 2 ) A ED-3-Y oHEH | E

'S

AR

Br
o]
int-12

3

g 10 (28, 4R)-1-((R)-2-(3-(2-B 2R FA] ) o} o] &2 G AFZF 5= )-3-r  F B 2= @ )=4-3} | EFA]-N-((S)-1-
(4-(4-v e E]o}Z-5-Y ) A Y ) o ¥ ) ¥ F 2] H-2-7} 2 = of ] =
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[0897]

[0898]

[0899]

[0900]
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[0902]
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THF(5 mL) < (25,4R)-1-((R)-2-(3-(2-B. R Ho| EA] )o}o] A2ALE-5-Y )-3-v & F-E} = ) -4-((tert-F-Er}o] v
A=) 2 A -N-((9)-1-(4-(4-H e Eo}Z-5-d)H ) &) 3| Z 2| d-2-7} 2 F-2olu] =(Int-4) (100 mg, 0.14
mmol)2] £-ell THF < TBAF(0.1 mL, 7.3 mmol)E F7}8}al, EFE FNES A2 2A17F FoF wHlkshSit),
HES-ES FA(20 mD)E 3AA7]aL, 9430 mL X 2)& AFsIL, 7] T2 5FAA = AHES 49y
)AL F7te AA| glo] thg wAel AFESISITE.  LOMS m/z: CoHyBrN,0sS [M+H] Oﬂ gk AAEA D 605.1; A

2]t 605.1.

A 2: (3R,55)-1-((R)-2-(3-(2-HZH & R] )olo] 2 GAtZF-5- )-3-m|JFEl =& )-5-(((S)-1-(4-(4-1] & E] o}
E-5-¢)H Y ) e )72t )T F2] H-3-Y o}iEo] E

DCM(5 mL) = (25,4R)-1-((R)-2-(3-(2-BE. 2 X | E-A] )0} o] A&A}ZE-5-9 )-3-w| & F-E} = ) )-4-3} o] EZA]-N-

((9)-1-(4-(4-H g g o}&=-5-d)H D)o &) I Zd-2-FF 2R »o}ln| = (45 mg, 0.07 mmol)$] -&Ho]] DMAP(48.0

mg, 0.37 mmol) @ O}MEA F<=E(37.9 mg, 0.37 mmol)& H7}slar, & NG Ao 16A17F < o
Hekgith, wkE EdES EtOAc(20 )2 A7, F7] & (2 X 10 mL), olojd E3F g1 x 10
nL) 2 AFsY. f7] & wEska, MgSo= AxAI7|a, AAsigitt. oAHds 3¢ stollA 55 XA

A, JFFEES FE TLCPE @ EA =1 @ D2 AASS (3R,55)-1-((R)-2-(3-(2-B.Z R || FA] ) o}o] nGALE
-5-A)-3-HE FEF =) -5-(((9)-1-(4-(4-HEE| o} Z-5-A ) H ol &) 72 nf A ) I S| -3-Y oA E| ] E(40

mg, 0.06 mmol, 83% T&)E ATk, LCMS m/z: CullyBrN,06S [M+H]+°ﬂ gk AAER] 647,15 ASX]: 647.1

FZHA 13, (3R,55)-1-((R)-2-(3-(2-BE2 R EA| )o}o] 25 A E-5-4 )-3-H P F-E}L =¥ )-5-(((S)-1-(4-(4-H &
BolZE-5-9)Hd)dd) 7282 ) Y EP-3-9 ojo]AREFolE

N

?"\@\

fen HN\?(]

hr’ D"ﬂ\.é"' ,E\L‘Q
Imt-13 3_5

Int-129] ©7) 2004 oM EAL F4ES ofo|ARE 2 F5ER diAste, Int-129] i8] 714" AES FAF
# AE AJgslo] TA HFES AZSATH. LOS m/z: CulloBrN0sS W] ol thd A4A: 675.2; AZA:
675.2.

A 19, 2-((6a9)-8-(M & HU-3-9)-6,6a,7,8,9,10-A A3} o] =2 -5H-1] A 2= [1',2" 14,515 K| = [2,3-
clg g -2-d) & (F2AA o] AAA 1)

MH

{:)

A 10 tert-FE 3-((S)-2-(2-3}o] EFA]H Y )-5,6,6a,7,9, 10-8JA}5l o] =2 -8H-F] e} X = [1',2":4,5] 7 &} %] =
[2,3-c]9] 2] e} -8~ )] & 2] €l-1-7} 2 B B0 E (24 2] L2 oY I )
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[0905]
[0906]

[0907]

[0908]
[0909]

[0910]

[0911]

[0912]

[0913]

[0914]

[0915]
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m‘ﬂ
:_
o
>
>
=
i
)
e
>
>
o
o,
ol
2
ke
2
Lo
o
it
o
2

Zu B2S AFR3Slo] ) Int-8, WA adl tia] 7" RAE
23Tk, LOMS m/z: CoHyNeOs [M+H] ol ThaF A|ALR]: 453.3; A=x]: 453.3.

A 20 tert-FE 3-((S)-2-(2-3}o] =FA 7Y )-5,6,6a,7,9, 10-FA}e}o]| E2-8H-F 2} ] %= [1',2" 14, 5] F e} X] &=
[2,3-c]52 cFl-8-¢1 ) 7] B 2] H-1-7}2 B o] £ (-2 9] 4] o] J A 1)

IHM
M
A
Lot
"‘.'u Nr'

46.8 g9 tert-Hd€ 3—((5)—2—(2—6}01C 1 Hd)-5,6,6a,7,9,10- A} eto] E2-8H-F 2F A = [1',2" 14,5] T &HA]

[2,3-c]FEtxl-8-9) A EYd-1-7t2 5 o] E(2/]¢] F-EYA oldAA EFE)E 7] WS AES)
o] 71Z ZUA A AREIHIE xg ] 3tdth: A" DAICELCHIRALPAK®O0J (250 * 25 mm 10 pm); ©]&Ak:
50% EtOH/CO,; $+=: 100 bar; F%: 70 g/ UV: 214 nM; FY%F: 3.0 mL, MeOH 5 58.5 mg/mL. 22 g9

tert-28l  3-(($)-2-(2-8ko] == A|#D)-5,6,6a,7,9, 10- S AFao] =2 -8l-3 k| [1', 2" :4,5]9) k4| 2= [2, 3

c]FYR-8-) I EA-1-FI 2R A H ) E(F-EUA o] dZA 1, t, = 3.02)E GATE.  LCMS m/z: CollzsNeOs
HH] o] oiek ARER: 453.3; A= 453.2. 18 g9 tert-F¥  3-((S)-2-(2-3fo| == A1 d)-
5,6,6a,7,9,10-FA}slo| =2 -8H-3] A = [1',2" 14, 5] H A = [2,3-c]F 2 }31-8-Y) I FE Hd-1-7t 25 g o] E

(R oHAA 2, t, = 4.5%)2 Arh.  LONS m/z: CoHuNOs [MH] O] T+ AlAbx: 453.3; A=)
453.3.

g7 3: 2-((6aS)-8- (T Ee]El-3-2)-6,6a,7.8,9, 10-8IA}5}0] =2 -51-T] 2] A = [1",2":4,5]5] 2] X = [ 2, 3-c ] 7] &]
o7-2- ) w & (R A o] FA 1)

DCM(10 ml) 3 tert-¥4 3-((S)-2-(2-3to]==AHd)-5,6,6a,7,9,10-ANA} sl o] = 2 -8H-3] 2} %] = [1',2" :4,5] 7]
PAx=[2,3-c]F YA -8-L) I Egd-1-7} = %—:‘_E] O|E(H-EAA o|4AA 1, 2.0 g, 4.4 mmol)e] W

of, Ao TFA(1.0 mL)E H7F8Itk. 16A1%F Foll, 312 28 71t slollA AAS e, JAFE
0

H
AA glo] thS Aol AFEEFTH. LOMS m/z: CilyNeO [MHH] otk A2k 353.2; AZ3]: 353.0.

Z7H 20, 2-((6aS)-8-(¥=&8|Hd-3-9)-6,6a,7,8,9,10-3AA}3to| =2 -5H-H &R = [1',2' :4,5]H A =[2,3-
cl9 oA -2-d)H s (FEYA o)8=EA 2)

S~

DCM(10 mL) & tert-%2 3-((S)-2-(2-3}o]|=&A]Hd)-5,6,6a,7,9,10-FAA}s}o] =2 -8H-3] &} X = [1',2":
g2 = [2,3-c]F g -8-4) I EYd-1-Ft2 5G] E(Int-19, T 29 FAHo=HFEHeo FIEQx
2, 2.0 g, 4.42 mmol)9] wykg Lol AL TFA(L nL)E H7lstgith. 16A17F 3o, 3)ay

+

stoll A AAstaL, FFES F7ke] Al glo]l v @Al ARSI, LOMS m/z: CigHasNeO [M+H] ol

o

O>‘w
oo
d 2 &

o =
o

2
ro
)
22

At 353.2; A=A 353.1.

704 23, (8)-2-(8-(1-(2-(F HgA-1-4) o &) H H 2 H-4-Y )-6,6a,7,8,9, 10-S A}t o) =2 -50-T] A ==
[1',2":4,5]9 A =[2,3~c]T T} -2-Q) ¥ =
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[0916]
[0917]

[0918]
[0919]

[0920]

[0921]

[0922]

[0923]

[0924]

[0925]
[0926]

[0927]

ZIHSd 10-2023-0037549

[
/"“’--q“"‘\_/N\_.’J
H i
| N.\/.j
N 2

M
nt-23

A 1 tert-FE (S)-4-(2-(4-(2-(2-3} 0| EFAHH)-5,6,6a, 7,9, 10-A}F5}0] EZ-8H-T] 2} = [1",2":4,5] 7]
ZPR 5= (2, 3-c ] ¥ 2] T {8~ ) 2] ] 2] -1~ ¥ ) ol & ) ] F| 2} F] - 1-7} 2 gl o] =

DMF(30 mL) = Int-11(30 mg, 0.08 mmol) % tert-%g 4-(2-B 2R E)gdgz-1- Ft2 227 o] E (40 ng,
0.14 mmol)2] &olo), 220l A NaHCO;(13.8 mg, 0.40 mmol)E FH7}8}Rtt. ZEIES 65T A 48A17F F¢F
walgth. BhE 3RS w270, B3R TLC(MeOH @ DCM = 1 @ 10)E AAste], A uA 24 tert-5-€
(8)-4-(2-(4-(2-(2-3}o)| =2 A H D )-5,6,6a,7,9,10-AX} s} o] =2 -8H-F &} A = [1',2":4,5]FH A =[2,3-c] 9 &
zl-g-d) e d-1-d) o &) a H e} W -1-7t 22 A H o] E(40 mg, 0.069 mmol, 84% F&)Z dJrt. LCOMS
m/z: CoHNeOy [N4HT o] Tk #1221 : 579.4; 223 579.2.

=% 2: (S)-2-(8-(1-(2-(F FHe}zx1-1-) ) o &l ) A 7 2] F]-4- 2] )6, 6a. 7. 8.9, 10- FA}5}0] & 2 -5H-57] 2} 2]
[1'.2':4,5]F e} X [2 3-c]F] 2] c}xl-2-2 ) Fl &

DCM(1  ml) & tert-FE  (5)-4-(2-(4-(2-(2-3}o] =5 A7 )-5,6,6a,7,9,10- A}l o] =2 -8H-T] 2} 4] i

[1',2":4,5]9 A= [2,3-c]H &tz -8-) FH 2 d-1-) ol &) F H g7 -1-7t 2 H A 9] E(40 mg, 0.07 mmol)
o] gdle], A TFAC0.03 mL, 0.16 mmol)E FH71elvh. E3FES A2olA 16A1F 52 wrRksgith. 3
g Bds A FA AAGE, FRES F71e AA §lo] ok gl ARESEATE. LOMS m/z: CogHsgNsO

[M+H] o ThEF AR 479.3; AZ32]: 479.2.

2744 24, (9)-2-(8-(1-(2- (¥ FF D -4-2) o &) F #H 2 D-4-¥ )-6,6a,7,8,9, 10- A} 8} o) =2 -FF- 3] 4| ==
[1',2':4,5]9 &K =[2,3-c]¥ g 2 -2-9) &

A 1 tert-FE (S)-4-(2-(4-(2-(2-3} 0| EFAHH)-5,6,6a,7,9, 10-A}F5}0) EZ-8H-T] 2} = [1",2":4,5] 7]
ZpR 5= (2, 3-c ] ¥ 2] T {1 -8~ ) 2] ] 2] -1-¥) ) ol & ) ¥] 7| 2] El - 1-7} 25 gl o] =

If""‘nun.c
T
So¥e oy
I Nj
NMH H
DCM(30 mL) 3 Int-11(30.0 mg, 0.08 mmol) @ tert-H-8 4-(2-220€)dHgd-1-7F 222 7 o] E(27.91 ng,
0.12 mmol)9] &Me), 2Lo A NaBH(0Ac);(34 mg, 0.16 mmol)ZS H7}stget. EFES AL A 1647 =<

agketTh, A BAS AF FoA AAG L, FHES B8 TLC(MeOH : DCM = 1 : 10)& A A3,
A LA ZA tert=79  (5)-4-(2-(4-(2-(2-8} o] =549 d)-5,6,6a,7,9,10- Al e o] == - 81+an}x1
[1'.2":4,5]9] 24 =2, 3-c] T 2] Thx1-8-) 9] g g -1-) ol &) F Al 2] D -1-7k =2 5 A 0] E(30.0  mg,  0.051

mol, 63.4% 58)2 AT, LOMS m/z: CyHeN0s [MHI] o] thak A|2Fx]: 578 .4; 2232]: 578.1.

A 2: (S)-2-(8-(1-(2-(H F) 2] ¥l-4-Y ) o] &) ) 7] 2] ¥l -4-2] )6, 6a, 7,8, 9, 10- 8 A} 8} 0] = = —51-37] 2} <] 1=
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[0928]

[0929]

[0930]
[0931]

[0932]

[0933]
[0934]

[0935]
[0936]

ZIHS3d 10-2023-0037549

[1',2':4,5]7) 2} %= [2 3-c]F 2] r}7-2-9 ) Fl &

DCM(30 mL) T tert-F¥  (9-4-(2-(4-(2-(2-3}o| =&
[1',2":4,5]9] 2R =[2,3-c]F &} -8-d) I A gl d-1-) ol &) I H 2| D -1-Ft2E2 0] E(40.0  mg, 0.07
mmol)&] &alo], AL TFA(0.3 mL)E H71edtk. EEES A2 16A17F B¢ wHkski).  LOMSE wF
$o] AHFASE BAFAT. I BAS A FoA AAS I, TFES F7e AA glo]l tg wAd

AREEFATE, LOMS m/z: CoHiN,0 [M+H] o] th&h AI212): 478.3; AZ2]: 478.2.

A 27, (25,4R-4-((tert-$BrholMDAY) SA))-1-((R)-2-(3-50] =S Al ofo] £ SA E-5-9)-3-m| T e}
590)-W(($)-1-(4-(4- N DE| o} 2-5-2) D) D) S W -2-7h2 2ol =

WS
)::“

23 g9 (25,40 -4-((tert-F-Eurjo|HEAH) & A )-1-(2-(3-3}0| EFA 0} O] 2 ALE-5-U )-3-HE F-E} .= ) -\
((9-1-(4-(4-vEE|o}E-5-A) A )l &) 9 EL|d-2-F 2 H2olu| 25 7] 20 AME3st 718 244 #-4
ARvtE T2 Gt A DAICEL CHIRALPAK® Whelk(250 * 25 mm 10 upm); ]S54 50% IPA/CO.;
ot2l: 100 bar; 3 70 g/ UV: 214 nM; Y 2.5 mL, MeOH 5 76.7 mg/mL. 10.7 g(F= 1, t, = 5.0
)9 (25,40 -4-((tert-F-EriolHE AL ) S A )-1-((R)-2- (3-8} Z=E A| 0} o] 2 FALE-5-A ) -3-H E F-EF = )~
N((9-1-(4-(4-HEE]o}Z-5-) ) ol &) I Eg|d-2-F 2 H 2o =8 AT}, LCMS m/z:  C3iHysN,058Si

it

[+H] o) diak A12E%: 613.3; A=A 613.3.

FA 28, (9)-2-((5-((R)-1-((2S,4R)-4-((tert-FErto| Ml A ) SA )-2-(((9)-1-(4-(4-H EEl o} E-5-¢Y)
Hd)de)7t2uEd)Ed-1-9)-3-He-1-SoF &-2-2) o}o| 2 FAE-3-A) SA N T2 R4

HO oTRY

Int-28

v 10 wl"] (S)-2-((5-((R)-1-((2S,4R)-4-((tert—FEH o] b A & )5A] )-2-(((S)-1-(4-(4-1| & E] o} =5~
) Ao 8 )7} 2RI Y ) I F e H-1-Y)-3-rH-1-5 2P F-2-Y ) o} o] £ 5 A F-3-Y ) S A] ) Z 2 I} o] o] E

T

M

i

e
¥o oMo

oLJ

ol ", N 0
-\JFG
% 85

THE(10 mL) & ™€ (2R)-2-3}o]|EEAZ 23} -0o| 0] E(67.9 mg, 0.65 mmol), (2S,4R)-4-((tert-S-€rlo]= &2
) ZAD)-1-((R)-2- (3-8} EF A 0} o] 2 FALE-5-A ) -3-H E F-EF = ) -N-((S)-1-(4-(4-w E E] o} Z-5- ) 7|

Do) 2 d-2-7) 28 ~0}lu] = (200 mg, 0.33 mmol) % PPhy(171 mg, 0.65 mmol)e] xwkEl Z3Eo,
DIAD(0.12 mL, 0.65 mmol)E 0TCA H7FsF.  1A1ZF Fof, dbE E3ES A2o2 712390, 571 16
AZF Zo | i BAS 7kt slolA] AAStL, ZRES 238 HPLC(H,0(0. 1% NHLHCO;) = CHCN = 10% W=
95%= g2lE)2 AAste], WA mA2A WY (9-2-((5-((R)-1-((2S,4R)-4-((tert-F-Erio|HE AL ) S A] )~
2-(((9-1-(4-(4-v gl o} Z-5-A)H ) &) 72 Ed) A Egd-1-U )-3-W e -1-F 2 F-5-2-Y ) o} O] A &AL -
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[0937]

[0938]

[0939]

[0940]
[0941]

[0942]

[0943]

[0944]

[0945]
[0946]

ZIHSd 10-2023-0037549

3-91)SA]) 25100 E (180 mg, 0.25 mmol, 77.3% F8)Z ATF.  LOMS m/z: CullsN,0,9Si [M+H]el et
AAER] 1 699.3; A=X]: 699.3.

2 20 _(S)-2-((5-((R)-1-((2S, 4R)~4~((tert-FEr}o] iH & & )5 A] )-2-(((S)-1-(4-(4-r| F E] o} Z-5- ) 7]
YY) e)7tantE ) aE ] td-1-Y )-3-r g -1-5 2 P E-2-¢] )o} o] 2 GAIEF-3-¢] ) ] ) Z 2 A}

THF(5 mL) ¥ &(5 mL) % LiOH(31 mg, 1.29 mmol) 2 (5)-2-((5-((R)-1-((2S,4R)-4-((tert-F-Er}olm &2
L) S A)-2-(((9-1-(4-(4-mEElo}=-5-A)w D)o &) 7t 2uln ) S8 U -1-9)-3-H & - 1-& 2 2 8-2- ) o}
O] A GALE-3-U) A Z R 3ol o] E(180 mg, 0.26 mmol)9] EFEE 0TolA 247+ Sk wwkstdrt. 3
2248 78t stolA AAS L, FFES B3E HPLC(H0(0.1% NHHCO;) = CH,ON = 10% WA 95%= &alg)=
AA s, WA mAZA (9-2-((5-((R)-1-((2S5,4R)-4-((tert-FEthol m &l A& )L A )-2-((($)-1-(4-(4-W €]
ElobE-5-2) s ) el ) 7h=nt i el ) 9] E el -1-9)-3-m d-1-S 2 R e-2-9 ) ofo] 2 S AFE-3- ) S A] ) T4 (1
50 mg, 0.21 mmol, 83.4% F£)< AATE.  LOMS m/z: CoHueNi0;SSi [M+H] o tha #A2Hx: 685.3; A=x:
685.3.

=74 31. 2-(6a-#€-6,6a,7,8,9,10-A A3t E 2 -5 B = [1',2":4,5] 9 X = [2, 3] F 2 T} A -2-¢ ) 7

=
=

o Nk
M
|
N:N "
H

Int-31

YA 1: 1,4-to]-tert—74 2-dd IAelFl-1,2, 4-Eefo]FFE A Hjo] E

b
Bee O

(X, s

2}
)
r >
M)
ot
=
=
co

OFAIE(50 mL) = 1,4-HA(tert-F-EA7I2R D)9 e}d-2-7122244(5.0 g, 15.1 mmol) %
g, 30.3 mmol)e] &Mof|, ALrx LOEMWEH2.17 ¢, 15.3 mmol)S HI7IeTt. ZTIFES A2 1647+

Bob Wy, Whg EEES ofIsiar, Oﬂhl"“& A FolH 5FAAY. ZHFES FAI00 ml) Foll &
AAIZ)aL, @100 mL X 2)2 Hl*‘o?it} 71 &5 AT FToAA FFAA, WA uA2A 1,4-t)o]
tert-%-49 2-vd 3mAE}R-1,2,4-Eglo|7l= aﬂo]E(5.2 g, 15.1 mmol, 99.7% &) LA}t. LOMS:

CugtlooNs0s [M4H] o) et A2 : 345.2; 223]: 345.2.

g7 2: 1,4-tlo]-tert-2g 2-ujg 2-vjg g waly]-]1, 2, 4-Egfo]7l2E A glo] E

Iliuu

]

N
E",‘ﬂ'u‘
Boc O
THF(100 mL) % 1,4-tho]-tert-5d 2-vwld H#H#-1,2,4-Ed}o]7l 284 o]E(5.2 g, 15.1 mmol)Y
golo] -78°ColA LilMDS(2.8 ¢, 16.6 mmol) S H7}59d. ETES 78T A 2417+ SoF wukslar, o]ojA
R9TWEN6.4 g, 45.3 mmol)S -78CAlA 7SI, AAE TIFES AL 16A7F 5

WS- 5E-S 0ColA 3} NH,Cl 84100 ml) o2 AASar, FA200 ml)Z A A7, 2(2 X 100 mL), °]¢f
A G560 nD)E AFSFT. 57 =S AFRAFIZ(MeS0,), AFHeEta, AFAS = AxAZT. = BF

SPE:EA=3:1ux 1: 1% &%= eyt A A8 azerzE18 9 (100 WA 200 WA F7)2 A A5
o, A odRA 1,4-Tho|-tert-F¥ 2-WE 2-vEIH 21,2, 4-Eo] 72 EA O] E(5.0 g, 13.9 mmol,
91.4% 48)2 AT, LONS: CiHaN.Og [M+H] Ol tiak A|2bA: 350.2; 2122 359.3.
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[0947]

[0948]
[0949]

[0950]

[0951]
[0952]

[0953]
[0954]

[0955]

[0956]
[0957]
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tA 3: 1,4-Hl~(tert-2EA] 72 10 Y )-2-0 €l 7] g2}z -2-7} 2 F 3}

Baoc

\

[NJ%CIH

fac ©

THF(12 mL)/™MeHS(2 mL)/E(2 nL) F 1,4-vo]-tert-54 2-w¥ 2-ved v g-1,2,4-Egto] 7254 g o]
(5.0 g, 13.9 mmol)&] &Hell LiOH(713 mg, 17.0 mmol)E FH7}8}ict. E3ES 50TColA 16417 H<F wwtat
k. TLCE whgo] RFHISS HoFALh, WS EFES PE(100 mL X 2)2 AH&ATt. =4 F<9 pH
2 1 N HCIS Abg3te] 3 WA 42 ZAsbar, o]ojA FEA(100 mL X 3)& FE3¥. |7 & Fata, I
(50 mDHE AFsta, 79 slollA FFAA, WA TAZA AAE 1,4-92(tert-FFA7F21d)-2-H & 9] 3
FA-2-7F2EAA(4.5 g, 13.1 mmol, 93.7% E)S AATH.  LONS: CiglloNo0s [MHI] o thah A14E2]: 345.2;
A=3]1 345.2.

oA 4: tert-HE 2-F2Z-6a-mE-6-52-5,6,6a,7,9,10-A}5Fo] EZ-QH-F 2} R %= [1",2" 4, 5] F E}X] &=
[2,53-c]¥ 2]} 7l-8-7F 2 E 2 go] E

DCM(25 mL) F 1,4-¥]2(tert-5F-EA7l2Rd)-2-mdd 2 -2-7t 2224 4(4.2 g, 12.2 mmol)e] &
DMF(1 mL) B A3}54E (4.6 g, 36.6 mmol)S H7IsIith. EFES ‘%011*1 304 %OJ ﬂ%}ﬂ%ﬂ. A
245 7t stellA AASFAL, DMF(25 mL), DIEA(10.1 mL, 61.0 mmol), % 5-HZF-
(5.1 g, 24.4 mmol)S F=AH o2 H7FsIth. AAE TFES 120TolA 16413 FeF atslsic, ‘%}%
=S EACI00 mDE IAAI7IAL, A0 nL X 2)2 AFT. 7] & IF oA §FA7]aL, PE
EA = 1 @ 12 $¢95 EFHE& TLCE AAs, A uA=ZA  tert-FE 2-
5,6,6a,7,9,10-AF8to]| =2 -8 2} W= [1',2" :4,5] 9 &} A 4= [2,3-c] 9] | T} x -8-FF 2 E-2

mmol, 34.7% +&)5 QATF. LCMS: CisHuCINsO; [M+H]+°ﬂ gk AlEA 354,15 ASEX]: 354.1. G 50 tert—F

ﬂJU
ull
o
i)
)
o
>4
OJ
kS
(o 2

E

JolE(1.5 g, 4.2

g 9-FZZ-6a-1E-56,6a,7,9, 10-8A}5lo] EZ-8H-F e} ] =[1",2":4, 5] e} = [2, 3-c] 7 &] O} 7] -8-F} 2 E- 2]
gjo] E

N

(] Nﬁ
Mz l
WON

H
THF(8 mL) % tert-%-9 2-F2Z-6a-"€-6-54-5,6,6a,7,9,10-A}eto] = 2-8FF-3] 2} A= [1",2" :4,5] 3] A
%=[2,3-clH g -8-7}2 52 ] ©]E(87.3 mg, 0.25 mmol)e] &l THF % BHs(1 M, 0.74 mL, 0.74 mmol)Z
A7betdit. BE EES 80TelA 1641 w)F anbagict.  whe=& MeOH(20 ml) = 3]4A]7]aL, 80Ce]
A =7 16412 B9k wwtelgdoh. A EAES 7kt slolA] AlASt, AFES B3HE TLC(DCM : MeOH = 10
D2 AAskY, I uAZA rert-FE  2- ﬂii—6a—”ﬂ%‘—5,6,6a,7,9,10—6“/\}0}0]Ci—8H—34FJrX]i
[1',2':4,5]9 A =[2,3-c]F 2} -8-7t 2R A H o] E(40.0 mg, 0.12 mmol, 47.7% F+&)E LA},  LCMS:

CoallosCIN:O, [MHH] ol T et A|2FA]: 340.2; 2232 340.1

vl 6 tert-RE 2-(2-3lo]=FA]H Y )-6a-HEl-5,6,6a,7,9, 10-FIALEFo] EZ-SH-H 2} X[ = [1",2":4,5] 7] 2}-X]
(2, 3-c]H g tpRl-8-FF2H o] E

OH rlt/\N,Huc

0

N 4]
H

1,4-tFo] 2 AH10 mL) & E(1 mL) & 2-8lo]=SZA A HEAH(731 mg, 5.3 mmol), ©AFZE(1.1 g, 7.95 mmol)
2 tert-He 2-F2Z-6a-WE-5,6,6a,7,9,10-3NA} 3} o] = 28w g} = [1',2" 14, 5] 3] @A % [2, 3-c] 7] 2] T} -
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[0958]

[0959]

[0960]

[0961]
[0962]

[0963]
[0964]

[0965]

[0966]
[0967]
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8-7t2E A o] E (900 mg, 2.65 mmol)e] |Moll Pd(dppf)sCl.(216 mg, 0.26 mmol)ZS H7}slFtt. ZE3ES N,
Bloll A 105TCol A 16A17F Bk mukskich, W58 FA(200 ml)E 3AA7]aL, F4(100 mL < 2)2 A H3FA
. f7] 2% 5E2A7 L, AFESPEEA=3: 1WA 1 12 885 Ay A 49 a2aEayy)
(100 WA 200 wHA =ZAZHE AASY, A DA ZA  tert-FE  2-(2-3}o]|=EA|H L )-6a-v € -
5,6,6a,7,9,10-AA}8lo| B2 QT @} A = [1',2" 14, 5] 9 2} A = [2,3-c]F 2|} -8-FF 2B A P o] E(1.0 g, 2.51

mol, 95.0% 8)2 AATH.  LOMS: CuHuNiOs [M+H] o] ek A|2F%]: 398.2; 222 398.2.

o7 7: 2-(6a-HE-6,6a,7,8,9, 10-8IA}5lo] E 2 -5-T] &} X 4= [1',2':4,5]F] 2} X] = [2, 3-c ] 7 2] o} 2] -2-¢) ) 5] =

DCM(1 mL) = tert-%9 2-(2-3lo|==A#d)-6a-ME-5,6,6a,7,9,10-A}8lo] = 2 -8 2} X =[1' 2':4,5] )
A =[2,3-c] g R -8-7 2B A H o] E(60.0 mg, 0.15 mmol)e] &M TFA(1.2 mL)E H7}slodct. ZEIES
25Tl A 2A7F BeF wwketgith. 3 BAS 73 stelA AASt, FHFES H0(0.1% HCl) 5 CHCN =
5.0 WA 95%= L% 238 HPLCE AAst], HCl gozAe 2-(6a-ME-6,6a,7,8,9,10-FA}slo] =2 -

1

SH-9] 2} A1 = [1",2":4,5] 9] & A = [2,3-c ] A -2-A ) H=(45.0 mg, 0.13 mmol, 87.9% FL)S Iy, H
NMR (400 Mz, CD30D) & 7.54-7.52 (m, 1H), 7.45-7.41 (m, 1H), 7.26 (s, 1H), 7.06-7.01 (m, 2H), 4.26-

4.22 (m, 1H), 3.65-3.44 (m, 5H), 3.24-3.12 (m, 2H), 1.55 (m, 3H). LCMS: CyaHsNsO [M+H]+°ﬂ gk ALEA
298.2; AEHX|: 298.2.

A 320 (25,404~ ((tert-F LTt IBAY) A )-1-(2-(3- T 2 Wopo] 25 AHE-5-91)-3-w| I P b2l ) -
((9-1-(4-(4-T Dl o} 2-5-9) 3 D) N D) 5] B W -2-7h = B ope] =

']
NW_;
hn-_q?
)

Int-32

YA 10 2-(RESA]) oA E ijd] o] =

nfr"u‘D\/Ej
A

MeCN(30 mL) & 2-(M1ZLA])oEF-1-2(1.0 g, 6.6 mmol)] &M IBX(8.4 g, 19.7 mmol)E H7}si9dct. =
SRS 90TolA 102 EoF Wttt WFSES EtOAc(30 mL)Z IAA7)3, E(2 X 10 ml), ©]jA =
A4 (1 X 10 mb)E AASPT. §7) =S MgS0.E A=A 713, JFstaL, ¥ AFXA AT, olojA, %

L)

AL Ags A m=ZnEaa)(EA : PE =

1 5)E AASFY] 2-(HMAZA]) oA ELH 3] = (150 mg, 1.00
mol)E AT, LOMS: CoHyuOy [MHH] o] tha A2 151.1; AZ32]: 151.1.

B 2: (B)-2-(ME5A]) oA Esfo] = 54

-““GHNND\Q

[ eh& (10 mL) 2 =(30 mL) 5 2-(MIAZA) PN ELHSF0]=(1.0 g, 6.7 mmol) E sfo]=FAolyl slo]=2F
Z#}o]= (508 mg, 7.33 mmol)e] &M, 0TlA NaOH(666 mg, 16.6 mmol)ES H7}stch. WHEES 0TAA 2
AIZE Eok wtalgitk. A" TIFES HCIG NS AFEse pH 22 AHAdslsldtr. E3ES EA(B0 mL X
)R FE3GY. @3 §7] TS F4(8.0 bR AFsIA, MgSOE AZRAAL, §FAA, FA A=A
(B)-2-(AAZA] ) oA ELH o] = 241(500 mg, 3.0 mmol, 44.5% &) AAtt. LCMS: CoHpNO, [M+H]+°ﬂ o)
3k AAEX]: 166.1; AEX]: 166.1.

- 112 -



[0968]

[0969]
[0970]

[0971]

[0972]
[0973]

[0974]

[0975]

[0976]

[0977]

[0978]
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B 3: (Z2)-2-(WE5A])-N-3} o] =FA]o| A Eo]r] = Q] F&Zefo] =
aH

e

o

Cr

DMF(10 mL) & (E)-2-(HA=A]) ol ELd o= =41 (500 mg, 3.0 mmol)2] -&<No NCS(808 mg, 6.0 mmol)E
A7 e, RESES 90TColA 2A17E B9t wksidity. A E E3}ES EABO mb) 2 SAAI7]a, E(2 X
30 mL), 23 23t A4(1 X 10 nL)E AFHST. 7] T2 MgSO,E AXAI7|1AL, 55 XA AT,

=S Ayt 2 AamvtEau(PE - FA = 8 ¢ DE BAISte], F
AEon = ZFZa}lo]=(603 mg, 2.96 mmol, 97.8% F&)Z o

Ao dRA (2)-2-(HE K A])-N-3fo] =F Ao}
A}, H—NNR(CDSOD—d4, 400 Mi): & 12.080
(s, 1H), 7.324-7.369 (m, bH), 4.492 (s, 2H), 4.262 (s, 2H).
G 4: 2-(3-((HESA]) el )ofo] S AlZF-5-2 ) o] Bl -]-&
gna,. N-o

hs = .
EAC20 mL) ¥ (20 mL) & (2)-2-(MIAZA])-N-Slo|EFA| oM Eoln 2y SF=22fo]=(6.4 g, 32.1 mmol) %
NaHC03(3.4 g, 40.1 mmol)9] &Me)] 3-Hel-1-2(2.76 g, 39.4 mmol)S HA7}EFA T} 953 25TCoA 2417F &

Qb mrtekgivk. A Ed=S FAS0 nL)= 3|4A17]aL, ofojA =(2 < 30 mL), Z¥]al ¥(1 X 10 mL)=
AR, 771 S5 NgSo= AxA71aL, 5 AxAFG. AFes 2oyt 2 A=vt=dd 9 (PE ¢ EA =
1 D& AAste], edzAr 2-G-((AZASA) ") ofo] 25AbE-5-L )l &-1-2(2.7 g, 11.6 mmol, 36.1% <

&) ATk, LOMS: CuaHlNOy [M+H] o) that A3 234.1; 223 234.0.

B 50 2-(3-((E5A]) e )ofo] 5 AE-5-Y ) oA E}

E(0.20 nL) F oFHIE(2 nl) T 2-3-((AEFA) W E ) o}o] 2 AE-5-Y ) ol k-1-8-(100 mg, 0.43 mmol)2] &
Nol] AF3}AF(111)(65.2 mg, 0.43 mmol) % ZAH(0.04 mL, 0.43 mmol)S H7}&tHch. WSES 25coﬂ*1 24
FoEeh wksigitk, Wb EES =(20 nb)E FAMA7]AL, EA(2 X 30 mb)E FEIUT. #FF §71 T
FAA, FA A2 A 2-B-((MA A HE ) oFo] 25 ALE-5- ) oA E4H(100 mg, 0.40 mmol, 92.5% &)<
(o]

il

N

off

n2

1
SATh.  H-NMR(CD,OD-dy, 400 M&): & 12.858 (s, 1H), 7.284-7.387 (m, 5H), 6.334-6.445 (s, 1H), 4.483-
4.647 (m, 4H), 3.884-4.031 (m, 2H).
2 6: o 2-(3-((HE5A) e ) ofo] 25 AEE-5- ) oA E] o] E

B, N-o o

e O/‘\'
ANetE(5 nl) T 2-(3-((ANFAZA) W E)ofo] AZALE-5-Y) Ml AH(80.0 mg, 0.32 mmol)e] £He] 3AH(0.1
mL, 0.32 mmol)S H7}slF . WFEES 70TColA 241%F BoF wukstict, whg EFES 5(20 nb)E 34

5 ks Al
7131, BA(Z X 30 mL) 2 FF3AT. ¥ /7] S5 %A]ﬁ, A edR2AM " 2-(3-((lESA) ™) o}
0] 28 AHE-5-2 ) oL Al E O] (60 mg, 0.21 mmol, 66.0% &)E AATH  LOMS: CiHyNoy [MH] o o ah A2k
276.1; A5 276.1.

g 7: od 2-(3-((HESA) ] E ) o} o] 25 A F-5-Y ) -3~ HFE} o] o] E

THF(15 mL) < olg 2-[3-(FdulSAHE )-1,2-SALE-5-L JolAEo]E(1.0 g, 3.63 mmol) 2 XEMF tert—H-
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EAFO)=(815 mg, 7.26 mmol)e] §dof, 0TCoA 2-8EXZ3(926 mg, 5.45 mmol)S H7FsIith. A€
LANE A2 A 3AIZE T ﬂ‘i}ﬂ‘/’iq E3HES EA(20 mL) & -4“/\] 713, (2 X 10 mL) Z28]al 94(1 X
10 mb) 2 MR, 771 T2 F88ka, MgSo,= AxA7|a AZAIA, QA=ZA g 2-(3-((NHE %

AN E)ofo] AL A E-5- )-3-w| & RE} -0 o] E(800 mg, 2.52 mmol, 69.4% &) AU},
HA 8: od 2-(3-(3}o] =FAHE )o}o] 2GRl F-5-¢ )-3-1] g L El o o] E
HO. M-o0 o

“(r‘i‘\oﬁ\

DCM(5 mL) & olE 2-(3-((HIAZA) W€ )ofo] 2FAFE-5-Y ) -3~ E F-E} =0 o] E(100 mg, 0.32 mmol)2] &

oﬂ -78ColA ABE3}<1(0.05 mL, 0.52 mmol)S H7F8IA k. WHSES 220 247 FeF ﬂa}é}(ﬁu}
< BA(30 mL)E FAAZ|a, B(2 X 10 mL), 283 Z3 A4(1 X 10 b E AHSYPT. §7] =&

I, MgSO,2= AxA7|aL, 5 AXAAL. FFES A7 A ZZvlETI((PE : EA =5 DE A

ste], FAl A2 olE 2-(3-(3le| EE AW )olo] ASALE-5-Y )-3-H B F-E} = o] E(50 mg, 0.22 mmol,

69.8% )5 AU}, 1H—NMR(CD30D—d4, 400 Mk): & 6.397 (s, 1H), 4.446-4.516 (m, 2H), 4.097-4.414 (m,

Me o _l%

2

20), 3.662-3.784 (m, 1H), 2.286-2.373 (m, 1H), 1.166-1.286 (m, 3H), 0.892-0.964 (m, 3H), 0.779-0.843
(m, 3H).

HA 9: 2-(3-(lo] EFE A HE ) ol o] 2 S AlF~5- )-3-m & B}

) o
-

G206 nl) T oY " 2-B-(Fo|EFA ") ofo] AFAFE-5-Y )-3-m P F-E} ol ©] E(370 mg, 1.63 mmol)
&l 25T A NaOH(651 mg, 16.3 mmol)E FH7lellvh. AR &H& A2olA 2A17F F<F aRkalgivt.
S BA(S0 mL)®= 3|AA7)3, (2 x 20 mL), 283 X3} 951 X 10 i) & AH3AT. 77 25

atal, MgSO= AXAIZ|AL, 5% AXAZY. IFas Ag7t 24 F=2vETd9(PE : EFA =5 @ DE 4

AL fot 1o 2

=
a5
Agte], T4 edmA 2-(3-(3lo|=FA MY )olo] AFAE-5-9)-3-m| D F-E1H(320 mg, 1.6 mmol, 98.7% <%

)S AT, H-NMR(DMSO-ds, 400 Mi): & 12.90 (s, 1H), 6.364 (s, 1H), 5.453 (m, 1H), 4.469-4.582 (m,
2H), 3.624-3.645 (m, 1H), 0.954-0.971 (m, 3H), 0.821-0.837 (m, 3H).

G 10: (2S,4R)-4-((tert-F-Erfo]mE g2 )] )-1-(2-(3-(d}o] EFA o] g )o}o] 2 S A}Z-5-2] )-53-r] €l FLE} =
Y )-N-((S)-1-(4-(4-vHE]o}ZF-5- ) F|d ) o & ) ¥ F ] t]-2-F} 2 E ~oln] =

8

g

HL{«”
G S
- '@
HDML"\M
DMF(2 mL) F 2-(3-(3fo]=E A e )olo] A2ALE-5-YU)-3-w &} EFAH(300.0 mg, 1.51 mmol)e] &4

(2S,4R)-4-((tert-F-EBrjo| & A=) S A )-N-((9)-1-(4-(4-d| & Elo}&-5-) | d ) o &) I Z 2| e -2-F} 2 5. 20}
" =(1.01 g, 2.26 mmol), HATU(859 mg, 2.26 mmol), DIEAC0.75 mL, 4.52 mmol)E& H7}3t3itt. ETES 25T

oA 16413k Bek wukhGTh W EHES WO SAHAZIE, BAQ0 ol X 3 FESA. #7] 32 G
sha, Ay BAS WS Sl AANAG. AFEE Aot A AzetEadez A, B4 LU=A
(25,4R)-4-((ter -G To] MR A ) S A )-1-(2-(3-(3ho] EH A & ) o} o] 4§ AL E-5-91)-3-P & e )

((9-1-(4-(4-v D E] o} F-5- °‘)ﬁﬂ‘é)OH%‘)«4%1ﬂ\’d—2—7}§%i0}11]£(550 mg, 0.88 mmol, 58.3% &)= o
th. LOMS: ColloN,0;SSi [MHH] O] Tt A|2bA]: 627.3; A=A 627.4.

g 11:  (2S,4R)-4-((tert-FErto] e a & )L x])-1-(2-(53-F 2 Ho}o] 2L A} ZF-5- )-3-1m & HE} %= &) )-N-
((S)-1-(4-(4-m]EE]o}Z-5-Y ) ¥d ) o] g ) ¥ F ] H]-2-7} 2 H ~o}ln] =
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DCM(2 mL) Z (25,4R)-4-((tert-F-Brlolvd ) FA])-1-(2-(3- (o] EFA & ) o}o] &AL E-5-Y )-3-W ¥
FEF ) -N-((9)-1-(4-(4-HEE| o} ZF-5-U ) F ) ol & ) 3] 2| Tl -2-F} 252011 = (60 mg, 0.10 mmol)2] &N
Mn0,(167 mg, 1.91 mmol)E H7}stqdtt. EIES 45ColA A7 E< wwketget. whe E3&ES HO0R 3
A A17]1aL, BAC1I0 mL X 3)2 FF35T. 7] & Ftar, A EZS 749 sl AAsG Y. JFRE
S A7t A ARntEadguE AAste], A oAz A (25, 4R)-4-((tert-FEriolmEl A ™)L ] )-1-(2-(3-3
2olo] AL ALE-5-U)-3-HE e} =) -N-((9)-1-(4-(4-H D E] o} Z-5-U ) d D) ol & ) ¥] E 2] D -2-7} 25~ 0l ]
5(40 mg, 0.06 mmol, 66.9% Zl\"%)e c;/\/x]:]' LCMS ngH45N40§SSl [M+H]+Oﬂ EH‘;} ﬁ]ﬂ'j] 625.3; /\E]’i_;“j]
625.2.

F3HA 33: (25,404~ ((tert-RErhol LA D) $A)-1-(3-H B-2-(3-(3-S A L2 W ) obo 2§ AHE-5-9) e
D-N-((9-1-(4-(4-H BB o} &-5-Q) D)o @) EJ D27t = B 2otu =

Imt-23

gA 1 R A 10: (2S,4R)-4-((tert-F-Erfo]m € )G 1] )-1-(2-(3-(3-3} o] EFA| Z 2 F )ojo] 2 LAl Z—5-
& )-3-m|JREF = )-N-((S)-1-(4-(4-T| B E] o} Z-5- )| H ) o & ) ] Z 2] J-2-F} 2 H ~o}n] =

A4 20 548 ARgete], Int-32, &A1 WA & 100] disl 71| RS FARE S AREste]

A B2 A2, LOIS m/z: CollsN059Si [MH] o] tha A2 : 655.3; A=3]: 655.3.

27 11:
(2S,4R)-4-((tert-FE o] HH E)5A] )-1-(3-r| P -2-(3-(3-5 2 Z 2 H ) ofo] 2 5A F-5- ) B = & )-N-
((S)-1-(4-(4-HE E] o} Z-5-¢ ) A Y ) o & ) ¥] F 2] H -2-7} 2 = of ] =

MeCN(5 mL) F (25,4R)-4-((tert-F-driolW A )% )-1-(2-(3-(3-3lo| =FA| Z 2T ) o} o] % AL -5-Y ) -3~
HERE =) - ((9)-1-(4-(4-HEEo}&-5-d) ) &) T E I -2-7} 28 20l =(80 mg, 0.12 mmol)o] &
ool IBX(104 mg, 0.24 mmol)ZS H7lstdvl. ZES 80TolA 24%F woF wwtaldel. W8S oj¥sla,
AE Zoll A FEAA, A U=A
(25, 4R)-4-((tert-F-Erio|H @A H ) FA])-1-(3-HE-2-(3-(3-FaZ 2T ) ool 2FAE-5-Y ) F-EF =Y )W

((9-1-(4-(4-vdEo}Z-5-2) )l &) o E| D -2-7F 2 5 201 = (80 mg, 0.12 mmol, 100% +&)E FLUTt.

LCMS m/z: CouHiN,05SSi [M+H] ol th&h A4kx: 653.3; A2 653.3.
A 34:

(25,4R)-4-((ter -3 ATh] LA L) A )-1-(3-H D-2-(3-(2-S 2ol D) oh o] 25 AHE -5~ ) F B =24 ((9)-
1-(4-(4- M DB o} -5-0) 1 )ol @) 3] Fel Wl -2-7 = B xohw| =

A4 2 2485 ARESte], Int-330 dial viAE Asd wAR Aake AREskel w4 seEs

A Z5HATE. LOMS m/z: CagN,0:SSi [M+H] ol ek A2+%]: 639.3; 2=%: 639.3.
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SHA 35: (2S,4R)-4-3Fo]| EF A -1-((R)-2-(3-(2-(4-(((9)-2-(2-3}°| =FA|#Hd )-5,6,6a,7,9, 10-FA}5lo]| =2
-8 FA =[1',2":4,5]9 X x=[2,3~c]H T} -8-L)HE ) F H 2| d-1-L ) o FA] ) o} o] 2 FALE-5-Y )-3-H| €&
Fel=d)¥ EFd-2-7l2 544

[s]

o neMse o o
i ,r Nedd %
CasoVediala

Int-38
9 10 mg (25, 4R)-1-((R)-2-(3-(2-H 2 o5 A] Jofo] £~ 5 Al F=5-2 )-3-t| &l P Bl .= Q) )-4~((tert—FE }o] v
G 88)94)) 7] E2E-2-Th2 B o] E
B{\‘—'j N-g p rﬁ‘:.-:ﬂ
LA A
A~
GBS

DMF(5 mL) & 1,2-tlo]H2REr(15.3 g, 81.6 mmol) E wWE (25,4R)-4-((tert-F-Eriolm & A2 )2 A])-1-
((R)-2-(3-3fo]| =FAJo}o] 2 ALE-5-)-3-HE B} =) F EE|HU-2-7 25 A o] E(3.5 g, 8.16 mmol)o] &9
of, Ao BAZFE(S.4 g, 24.5 mmol)S HIIEATE.  EFES HR2oA 16A17F B wRksIGIYh. Whg
EFES FAS0 mL)E 3 AAI7)IL, B(2 x 20 mL), @3 X3t 941 X 10 mb)E AHIAT. §7] 2
Balahar, MgSO,= ARA71a, 5F AZRAFY. ZFES 1000.1% NI;.H,0) T CHICN = 5.0% WA 95%% &

He BFHE HPLCE AAst, wl' (25,4R)-1-((R)-2-(3-(2-E2 R FA] )olo]| A5 ALE-5-Y ) -3-HE F-E} =
A)-4-((tert-F-Erio|m e ) A A F2d-2-7l 25 o] E(1.0 g, 1.87 mmol, 22.9% F&)E LUrt.

LCMS m/z: CooHyBrNoOsSi [M+H] ol thak A1AER]: 533.2; 2Zx]: 533.3.

g 20 o (2S,4R)-4-((tert-FEITto] B € & & )SA] )-1-((R)-2-(3-(2-(4-(((S)-2-(2-3} o] EEA] H Y )-
5,6,6a,7,9, 10~ A}Fo]| =2 S-S 2} X[ =[1",2":4,5] 7] 2} x| = [2, 5-c ] 7] 2] o} 71 -8- ) v €] ) F] w] 2] €] - 1- & ) of] =
Al)ofo] G AlZF-5-9] )-3-m Bl R El = Y ) 9] F 2] ol -2-7} 2 H gl o] E

DMF(5 ml) = (9-2-(8-(FHg-4-4wE)-6,6a,7,8,9,10-FA}sto]| =250 g} A 5= [1',2":14,5] 9] 2} A =
[2,3-c]¥ g tpR-2-4)H=(60 mg, 0.16 mmol) & wE (2S5,4R)-1-((R)-2-(3-(2-B R R & A] ) o} o] &AL -5-
A)-3-vEFEl =) 4-((tert-FErpolded=a) A S| d-2-7t2 52 g 0] E(92.5 mg, 0.17 mmol)2] &
of , oA NalC05(132 mg, 1.58 mmol)E Z7I5Iith. TFES A0 A 16413 FoF wvlkslsitt, E3&
S EA(S0 mL)Z 8|AA171aL, E(2 X 20 mL), 223 F4(1 X 10 mL)Z2 AFsEY. #7] 55 MgSo,2 Ax
A 713, 5 AZANAEY. ZRES A7t 4 2@z gAste], WE (25,4R)-4-((tert-F-Erlol v
HAY) A -1-((R)-2-(3-(2-(4-(((5)-2-(2-3}l°o] =& A Hd )-5,6,6a,7,9, 10-ALsto] = 2 -8f-3] 2 A 4= [1',2":
4,519 2K =2, 3-c] ¥ B tp 8- v &) F] | ] el -1-Y ) ol T A] ) o} o] 2B ALZ-5-Y)-3-H D e} =) ¥ Z2] Y-
2-7} 290 E(18.0 mg, 0.021 mmol, 13.7% F&)E AUTh. LOMS m/z: CylleNsO,Si [MH] o] thgh A2 :
833.5; AFX|: 833.3.

9l 30 (2S,4R)-4-3} o] EFAI-1-((R)-2-(3-(2-(4-(((S)-2-(2-3} o] =& A 7] H )-5,6,6a,7, 9, 10- A5} o] ==~
SH-T] e x| = [1",2":4,5] T2} =] = [2, 3~c ] F 2] O} R -8- ) o & ) Z] F] 2] €] -]~ ) of Z A] Jofo] 2 G Al Z~5-) ) -3~ &
Pl ) g e v -2-TF 2 H )
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[1020]

[1021]

[1022]

ZIHSd 10-2023-0037549

Q
z

-

Hi "_5/ T I M
DO,
Q&’“‘-cn-

THF(2 mL) 2 (2 nL) F =Y (25,4R)-4-((tert-F-drio]m el a2 )2 A] )-1-((R)-2-(3-(2-(4-(((S)-2-(2-3} 9]
=2A14d)-5,6,6a,7,9,10-#AXEto] E 2 -8 & A = [1',2' 14, 5] 9 A = [2,3-c] T ]t} -8- ) v &) 1) | ] -
1-d) o FA])ofo] g AtE-5-)-3-HE R ) T E Y d-2-7F 254 ] E(30.0 mg, 0.04 mmol)2] ﬁoﬂoﬂ, A
Lo A LiOH(15.1 mg, 0.36 mmol)E H7}stt;. HESES AL 16A17F BoF wwkslgdtt, Z3ES FA30
nL)E A7), B(2 X 10 mL), 2832 g5 X 10 mb)E AAHSPT.  §7] =& MgSo,= ﬁi/\]ﬂﬂ,

FE AZRANAY. AFES 23S IPLCL0(0.1% HC1) T MeCNeZ £2l8)2 AAlste], dl(des)-TBS A
B (25,4R)-4-3Fo)| EZA-1-((R)-2-(3-(2-(4-(((9)-2-(2-3}o )| == A H Y )-5,6,6a,7,9, 10-F A} &} o] = = 8431 2}
Am[1,2":4,5]19 84 = [2,3-c] ¥ g 71 -8-D ) v &) A A 2] D -1- ) o 4] ) ofo] & AFE-5- ) -3-T & e}
)3 E2]Y-2-7} 2 52 4H(18.0 mg, 0.025 mmol, 70.9% &) AT, LOMS m/z: CilliNsO; [MHI] o] &t 7]

2b2] 1 705.4; AEFA: 705.5.

Z7H4) 36: 2-(6-"1€-6,6a,7,8,9,10-AA}sto| =2 -9 #}A = [1',2' 14, 5]H FA) =[2,3-c] T F T} -2-Q) dl &

Int-38

A 10 tert-FY 4-(3,6-to]FZ2 272} 3-4-Y)-3- X 2L A Fe}F-]-FF 2 F o] E

DCM(70 mL) & tert-F49 4-(3,6-tto] S 223 T3 -4-Y)-3-(FFo)| =S5 A W) I | g} 2 - 1-7F 2 5 ] 0] E(3.96
g, 10.9 mmol)e] &of, 0Co|A d=-vt8 Qo t]t(Dess-Martin periodinane)(9.25 g, 21.8 mmol)S H7}
ST, EFES 0CAA 1A &F wHkskginy. HbEES E3F NapS0; 8480 ml)o= AAsar,

DCM(80.0 mL X 3)°o=2 FZsth. H7] TS Tk, NaSO,2 A=Z&A7)a, oistar, 7 shollA
FENA, ZF tert-F¥E 4-(3,6-to]|F 22V A -4-U)-3-F 2 H-1-7l2 5 A Y] E(3.6 g, 9.97
mol, 91.4% 58)2 AT, LOMS m/z: CullCLNOs [MHH] o] thg A12k]: 361.1; 222 361.1.

9 20 tert-FH 4-(3,6-tfo] F R EZ I 2]} -4-Y )-3-(1-3} o] =5 Ao & ) I F] 2} ] -1-7} 2 B H e o] E

o SN
Mo

N
il
H

&
THR(70 mL) T tert=%9 4-(3,6-tho]E 2232 tpzl-4-)-3-E =09 d epl-1-7t= 54 %101 (3.6 g, 9.97
mmol)e] &Mel 0Tl CHMgBr(Et,0 = 1 M, 19.9 mL, 19.9 mmol)S H71etct. EFES 0TolA 247F
ot wwreldnh. WrSES X3 NHCI F89(80 mL) o2 AAsar, FAB mL X 3)E FEH3AT. F7] =
S FShaL, NapSO,= AZAl7|aL, of3stal, st stellA sFA AT, AFES A7t 2 a=2rnE2 9 (PE -
FA =3 : D2 AAG ], & nAZA tert-HE 4-(3,6-tho] F 229 2 th-4-)-3-(1-8lo] == Aol & ) 1] ]
g-1-7t2 B eo E(2.1 g, 5.6 mol, 56.9% FE)E AT LIS n/zi CuluCLNO DHHIol et
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[1023]

[1024]

[1025]

[1026]

[1027]

[1028]

[1029]

[1030]

[1031]

[1032]

BIES 10-2023-0037549
AAER] 377,15 AEX]: 377.0.

oA 3 =] w4 7: 2-(6-mEl-6,6a,7,8,9, 10-8IA}5to] =25~ g} x] = [1",2":4, 5] 5] 2X] = [2, 3-c ] ¥] 2] O} -
2-9) =
WS

S| E4AE AFESte], Int-9, @A 2 WX @A 69 il 711" AEF AR AAE AFESe] ®A
32 AR, LOS m/z: CilloN;O [NWHHT' O] & A2k 298.2; A2 298.2. H NMR (400 Mz,

i
ro
m{Nv

g

ChOD): & 7.75-7.78 (m, 1H), 7.16-7.24 (m, 2H), 6.87-6.90 (m, 2H), 3.91-4.07 (m, 1H), 3.35-3.48 (m,
1H), 3.11-3.30 (m, 2H), 2.99-3.09 (m, 1H), 2.83-2.92 (m, 2H), 2.46-2.65 (m, 1H), 1.22-1.29 (m, 3H).
FA 3. (25,4R)-1-((2R)-2-(3-((1-B 2R Z 2 H-2-U)SA| ) o}o]| &a5AME-5-U )-3-H D Bl =¥ )-4-
((tert-FE2oo|HB2HZ)SA)-F((9)-1-(4-(4-HEE o} E-5-2)dH ) D) H Egd-2- 72 R 2olm =

NS

—

Ny o HN\:;;O
(=} sk z
L TN
Bif

aTes
Invt=37

THF(10 mL) & (25,4R)-4-((tert-F-Erio]Hd A )& A])-1-((R)-2-(3-3}o] EF A| o} o] K ALE-5-4Y )-3-H & -
B e ) -N((9)-1-(4-(4-H g otE-5-d) Fd ) o 8) F E D -2-7F 25 2~0l =(300 mg, 0.49 mmol), 1-HZEX
Z2H-2-2(292 mg, 1.47 mmol) ¥ Elo|ddEAF(385 mg, 1.47 mmol)e] &dol, 0T tholofo] xR
g ofxrpol| 72 B A o] E(297 mg, 1.47 mmol)E A7FsIGltE. AAE EdES AL 16417 &<k uvlat
Ak, IHA EBAS 73S ded AASZ, JIFES HEst A azeEadge(PE - FA = 2 0 DE
ER N (25,4R)-1-((2R)-2-(3-((1-E 2RI 2 H-2-U ) S A] ) o} o] 22 ALE-5-Y )-3-m| e F-E} .= )-4-
((tert-F-drtold A L) FA)-N((9)-1-(4-(4-mEE o} £-5-d) H ) ol & ) | E 2| T -2-7} 2 F 20} =(300 mg,
0.41 mmol, 83.5% 58)% AATE. LONS m/z: CullsBrN,0sSSi [MH] o thsk A4kx1: 733.2; A=X]: 733.4.

Z7H4) 38. (9)-2-(8-(2-oln| =9 €)-6,6a,7,8,9,10-A A} 5}o| = 2 -5 #}X| = [1',2" 14, 5] FA] = [2,3~c] 7]
gAd-2-d) s

N H
DHN"|

N

L\;Na,*~Mh

WA 10 tert-RE (S)-(2-(2-(2-3F0] EEAHY )-5,6,6a,7,9, 10-FAFe}o] EZ-SH-TF] 2} A &= [1', 2" :4, 5] 7] 2}3]
(2, 3-c] 7] 2] c}z-8-<] ) o €] )7} 2 v} H o] E

H
oH N"N"["'

L""’NWNHBO:

DMF(3 mL) & (R)-2-(6,6a,7,8,9,10-3AA}slo)| = 25322 = [1",2"':4,5]T) e}A =[2,3-¢] I }x-2-2) 7=
(29 mg, 0.10 mmol), tert-%¥ (2-H2RE)7l2ZnlHo]E(24.1 mg, 0.11 mmol) ¥ NaHC04;(82.1 mg, 0.98
mmol) 9] ZFES 65CANA 16A7F =<t wykslg o). £ EIES FAM4O nL)E 3AA7]3, H0(15 mL X
3), ZEAL {30 b E AFEAT. 7] F& FEEkL, NapSO,E AXRA7|AL, oFfslar, o]o]x Zket &l
A EEAHT. FFES 38 TLC(DCM : MeOH = DR gAY, @3 aARA tert-F4 (9)-(2-
(2-(2-3fo]l == A HH)-5,6,6a,7,9,10-AN A} 8lo] == - 81+an}x1 [1',2":4,5]9 A x[2,3-c] 7 2 T} -8-2 ) o]
e) 720k o] E(40 mg, 0.094 mmol, 95.9% &) AQUTF.  LONS m/z: CollyNeOs [M+H]'O Rt #1241
427.2; AFA: 427.1.

ol
38
=
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[1033]

[1034]

[1035]

[1036]
[1037]

[1038]
[1039]

[1040]

[1041]
[1042]

[1043]

[1044]

[1045]

[1046]
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oAl 2: (S)-2-(8-(2-oln] =9l )-6,6a,7,8,9, 10-8IALSlo] =2 -5~ &} X =[1",2":4,5]F e} x| =[2,3-c ]3] 2] o}
-2-e) =

DCM(10 mL) F tert-F¥ (9-(2-(2-(2-3}o|=2A)Hd)-5,6,6a,7,9,10-AN A slo] =2 -8/-T| 2} A = [1",2' :4,5]
A = [2,3-c]lH A -8-A) &) 7L = v} o] E(40 mg, 0.094 mmol)e] Mo TFA(L.0 mL)E H7}3lict.

EFES 25Tl 10M7F FoF wwkalstt.  3dAl EFS 7 slollA AlASEe], TFA oz Me Z (9)-2-
(8-(2-0}u] = &)-6,6a,7,8,9,10-AAFo] =2 55 &} A = [1',2' 14, 5] &A= [2,3-c] 7 2] T}z -2-9 ) 7] 3= (40

mg)E C/\/\T;]— LCMS m/zi C17H23N60 [M"’H] oﬂ EH% ﬁ]ﬂ'j] 327.2; /\E]’i_;“j] 327.2.

F3A 39, (9-1-(2-E2F L 2-4-(4-vEEo}E-5-L) )l &-1-¢}7]

F
HN
M

3
Int-35

B 10 tert-RE (S)-(1-(4-HER-2-FFQ 2Zud)o]d )7} 2 nlro] E

F
BUGHNJ\Q
2

TEA(2.1 mL, 15.0 mmol)Z DCM(10 mL) % (5)—1—(4—535—2——‘%—%3;31]%)oﬂE¥—1—0}“1(1 0g, 5mmol) ¥ ¢t}
Ol-tert-H-g TIO]FFEH O] E(1.6 g, 7.5 mmol)2] &N 7}, AAHE TFES 25TCoA 1547 5
F wRkEgITh, WhE EFES (3 X 10 nb)E AT, #7] F& FUEFOE AxA7|aL, s}
3, AfAE 78 St A FFEAA, FA uAZA tert-FE (S)-(1-4-BEE-2-ZF 22 d)dE) 72 x|

OJE(1.2 g, 3.8 mmol, 76.0% &)= ATh. LOMS m/z: CyHyBrENO, [MHI] o] gk A2kx]: 318.0; 2=X:

r

318.0.
g7 20 tert-FH (S)-(1-(2-&F LR 2Z-4-(4-1|HE]o}ZF-5-) 7] d) o] & ) 7} 2 v} v o] E

3
BWHNJ‘E::Ljéi
N

54

Zebg olAHOIE(5.71 mg, 0.03 mmol)E DMF(2 mL) % tert-%¥ (S)-(1-(4-BER-2-ZF =¥ d)dd)7}
ZvlH| o] E(90.0 mg, 0.25 mmol), EE}%? obAEo] E (50 mg, 0.51 mmol) E 4-WE-1,3-E]o}=(50.5 mg, 0.51
mmol) o] &Holl H7FsIGITE. AAHE EFES ALRE 33 T HA T, RS EFES W0CE 7rEsta,
16A13F & wkellvt.  # & EFES Et0Ac(25 nl) 2 3IMA7|aL, E(4 X 10 mL)E AFHsSAT.  F
7] T& MIUEFoR HxA7|aL, ofdtetal, oS 3G atellM sFAIAY. AFES PE/EAG/DE At
ot BHE TCR AAS, tert-%E (9)-(1-(2-EF Q2 2-4-(4-MEE|o}Z-5-U) ¥ )l &) 7t 20| E

(36 mg, 0.093 mmol, 36.5% 4&)Z AATH.  LOMS m/z: CiHapFN.0,S [MHH] O] thaF A2kA: 337.1; A=A

ro
)

iy

337.3.
YA 3: (S)-1-(2-FF L2 Z-4-(4-m e o} F-5- ) A Y ) o g -1-0} 7]

TFA(1.0 mL)Z DCM(5 mL) & tert-F€ (S)-(1-(2-ZF % 2-4-(4-v&Eo}Z-5-A)Hd)d &) 72} o] E(15
mg, 0.04 mmol)2] &do H7leAt. AR EFES 25Tl 3412 Bk waksiig. 32 B48 74t
slll A AASFY, edBZAM (9-1-(2-Z2F L 2-4-(4-HEElo}Z-5-A) | d) ol gh-1-0}1 (10 mg, 0.04 mmol,

94.9% 8)S AATH  LOMS m/z: CoHyFN,S [MHH] o] thgh A2k 237.1; AZ2]: 237.1.

FA 40.  (9-1-(4-(2-ME-14-o| v E-1-Y) s d ) ol &-1-o} 7l
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[1047]

[1048]

[1049]

[1050]

[1051]

[1052]

[1053]

[1054]

[1055]

[1056]

[1057]

[1058]
[1059]
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oA 1: tert-2E (S)-(1-(4-B 2R Y )& )7} 2 u}lrjo] E

A S8 =45 AREse], Int-39, @A 1ol sl ZIAE RS fARRE AAE ARSste] ®A deEs Al
A

239, LOMS m/z: CoHyBrNO, [M+H-tBul ol thah 7|12k : 244.0; 2Z32]: 2442,

tr 2: tert-2E (S)-(1-(4-(2-mEl-1H-o] m]o}&-1-Y ) F| Y ) o &l ) 7} 2 v} nf] o] E

EocHN
i,

Cul(74 mg, 0.39 mmol)E DMSO(3 nL) = tert-Hd (9-(1-(4-BREIAL))7I=0Mo]E(1.2 g, 3.
mmol), 2-WE-14-°]"|t}Z(640 mg, 7.8 mmol), BEAFAF(2.5 g, 7.8 mmol) Z ZE=1(899 mg, 7.8 mmol)<]
Hol| H7FsGltE. AAHE £FES ALE 33 & HAAET. ¥hE EFES 130CE 7tgeta, 2A13¢
oF mukalgith, ®kg EEES =(50 mL)E 3AA]7)a, FA3 X 20 nL)E FE8d. 7] & st

AUGEFOR AXA7|AL, AARstaL, w5 AXAZT. AFES EA/PEQ/DE AMEste 38 TLCE A
o, FA d=A rert-FE (9-(1-(4-(2-"E-1FolvthE-1-d) A d) o) 7F=ntm o] E(120 mg, 0.38

mol, 9.7% 58)2 AT, LOMS m/z: CulloN:0, [MHI] ol ik A12kx]: 302.2; 222]: 302.1

9
&
=
S
2
Ej

gl 3: (S)-1-(4-(2-vg-1H-o]n] o} Z-1-Y )] Y ) of E-1-0} 7]

TFA(1.0 mL)E DCM(5 mL) = tert-F8 (S-(1-(4-(2-vE€-1F-o]n|t}Z=-1-d)Hd) o g )7} 2nlH o] E(15 ng,
0.05 mmol)e] & Hrtatlch. AAE EFES 25ToA 3217 &< aksieich. A E4S 7Y 38
oM AAGY, 2UdZAN (9)-1-(2-FF L Z-4-(4-vHE]o}F-5-A ) d )l gF-1-o}2 (10 mg, 0.05 mmol, 99.8%

58)S AUTE. LOMS m/z: CoHiNy [M4H] o oi3 A12b]: 202.1; A2 202.1.

A 41, (9)-1-(2-F|BA-4-(4-H g E] o} Z-5- ) ¥ d ) o &h-1-0} W]
H,\,\‘:Or):fl_ib
gl 1: (S, E)-N-(1-(4-HZ X -2-m]Ex] 5] )oj & 2] &) )-2-nj] ] 3Z Z p}-2-4] ¥l o} ] =

]
Y
THF(10 mL) 3 1-(4-B2R-2-v|EXHAL)NEF=(1.0 g, 4.4 mmol)e] &M EetE o EAF|=(2.0 g, 8.7

mmol) ¥ (R)-tert-FeHdAo}u|=(635 mg, 5.24 mmol)ES H7IEA . N2 33 HA| G Fof | E3ES 70Tl

A 12A13E Eob aRkergivk. kg ERES E(20 mbE 4—1'\1711, EAG3 > 30 mL)& FZstltt. #7] &
& geta, 95 AFetn, AT FolA vFAYIL, AFEL Helyt A A=etEd (P BA = 20 ¢ 1
WA 3 0 DR AAS, 4 edRA (S H-F(1-(4-BRr-2-wEA ) d el dl)-2-w & Z 2 f-2-d W o}

U =(400 mg, 1.2 mmol, 27% 48)2 AT, LOMS m/z: CiHiBrNO.S [MHH] o ot A2Hx: 332.0; A=A

332.0.
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[1060]

[1061]
[1062]

[1063]

[1064]
[1065]

[1066]

[1067]
[1068]

[1069]

[1070]
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vl 2: N-((S)-1-(4-B 22 -2-v|EX]Fd ) o] & )-2-rj E] I Z 7] -2-4 Floln] =

o]

:7’§“NH

Hﬁ::E::LB
THF(20 mL) & (S, BE)-N»(1-(4-BE2R-2-wEA | d)d g d)-2-HEd L2 F-2-d F o} = (400 mg, 1.2 mmol)<]
fole] | 0CoA L-AFEgto]=(1 M, 8.73 nL, 8.73 mmol)E H7}8toth. N2 33 HA 8 Fo) 32 70

CollA 12A17F Fet wnbalgich, whg EFES B(20 mL) 2 3|4A17]aL, A3 X 30 mL)& FE3I3ch. f7]
TS Fgota, A5 A, AF Tl FFATIAL, AHFES st A AR ETY9(PE C EA =20 ¢ 1
WA 1 DR AAS, 34 <

d2A M((9-1-(4-B2E-2-vEA T L) E)-2-vE L2 g-2-dFo}n =
ATt LOMS m/z: CisHaBrNOLS [M+H] o] tha AAb]: 334.0; A==
334.1.

YA 30 N-((S)-1-(2-7]Z5A]-4-(4,4,5, 5-6]| EctrE-1,3, 2-r}o] S Al H Fel-2-¢ ) F|Y ) o] &l )-2-m] & 2 2 71-2-F
opr] =

XS MH
usc,u'jij‘q"jf

]

1,4-to] A5 nl) T NM(9-1-4-BRE-2-vEA ) e)-2-HEd X2 g-2-dF ol = (175 mg, 0.52
mmol) X H|A(IYZFHo|E)o]HA(200 mg, 0.79 mmol)2] ENo Pd(dppf)Cl,(38 mg, 0.05 mmol) ¥ FElF
OLAEIe] E(154 mg, 1.57 mmol)E H7Islivl. A" &9 N, 9171 stollA 90TolA 16417 <t nwks)
Ak, kA EAS 79t dlel A AAst, IFES Aeyt A A2etEa gy (PE  FA =10 ¢ 1 WX 1
DR AGAste], aAZA NF(9-1-(2-HFA]-4-(4,4,5,5-HEHHE-1,3,2-T}o| SALL ET-2-4) #l d ol & ) -
9-o| e = 2 -2-A Mo = (160 mg, 0.4 mmol, 76.8% F8)Z AATH. LOMS m/z: CioHyBNO,S [MHH] el o3t 7]

A=) 382.2; A=3x]: 382.3.

NV
X2
o
¥
N
A
e
)
=)
Jf
>
W&
A
i
=)
,
I

[o%
~
Y
;i
e
C
&
i
e
2
n,
e
%
=)
n,
[
u
a)
%
e,
<)

Qo
~
)
I

1,4-t}o] 225 ml) F M(9-1-(2-HEA|-4-(4,4,5,5-HEZHE-1,3 2-t}o]| LA R ET-2-d ) Hd ) & )-
2-H e 2 3-2-Aolr] = (100 mg, 0.26 mmol) % 5-HEZR-4-vel-1 3-E]o}Z(70 mg, 0.39 mmol)e] &
Pd(dppf)C1,(19 mg, 0.03 mmol) R EEF oFAIEIO]E(77 mg, 0.79 mmol)E FH7Fs3irh. AAH &H& N, &
2171 BlellAl 90TelA 16A13F FeF wRksth. 3w EFS #et SdA AAS I, FHFES EIHE
TLC(DCM : MeOH = 20 : 1)& AAste], mAZA M((S)-1-(2-HEA-4-(4-H D E|o}Z-5-2) | d ) o & )-2-1| &)
SR -2-Aolu = (50 mg, 0.14 mmol, 52% &) AT, LONS m/z: ColNo0S, M4H] o thah A2k :
353.1; AZ%]: 353.3.

HA 50 (S)-1-(2-t|EA]-4-(4-m| d E]o} Z-5-Y ) 5] H ) o EF-1-0} 7]

tho] LAk = HCI(1 M, 1.42 wl, 1.42 mmol) 5 M((9-1-(2-HEA|-4-(4-HEEo}ZE-5-9) ) & )-2-H| &
23-2-47 ol = (100 mg, 0.28 mmol)e] &HE A2oA 247 F<t wtelich, 3y BAS 7S ShellA
AAsI], A AAZA (9)-1-(2-HF A -4-(4-W L E] o} Z-5-L) Fl D) A &-1-0}71 (60 mg, 0.24 mmol, 85% I~
)9 d9om, o]AY AA TS wAle] AL, LOMS m/z: CulN0S [MHH] o] th&k ARk 249.1; 2
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[1071]

[1072]
[1073]

[1074]

[1075]

[1076]

[1077]

[1078]

[1079]

[1080]
[1081]

[1082]

[1083]
[1084]
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=ZHA 45,
(25,4R)-1-(2-(3-(2-B 2R EA] ) o}o] A ALE-5-U)-3-HEd HEl = )4-((tert-FE o] A H )& A] )W
((B)-2-((tert-FE il v A )& A])-1-(4-(4-HEE| o} E-5-Y) ¥ d)d &) ¥ Eg|d 2-Ft 2B X olu =

TBSO. Crﬂ

Brwn{?,; (@\#
| N
H- B g

Int-45

DTES

YA 10 tert-FH (R)-(1-(4-HEZRFAL)-2-((tert—F-HFA|7FE2H ) 5] ) o ) 7} 2 nfuj o] &
Bael,

PI\H
Bac

B

DCM(100 mL) & (29)-2-o}n|=-2-(4-B 2R HA )N E2(1.0 g, 4.6 mmol)] &Ml tho]-tert FE tlo]7t2x
Hlo]E(3.0 g, 13.9 mmol) % EgojoEol(3.2 mL, 23.1 mmol)S AH7}5Ict. ZHES 4 ioﬂ/ﬂ 1617+
e wakelgith, A EES 7S shelA xﬂﬂéu AFES Ay A a=2vE 289 (PE : EA = 100
1WA 5 DE AAsH, 58 edaX tert-3E (R)-(1-(4-B2EHd)-2-((tert-F% 17}€ig)£/\1)oﬂ

e)7tEnlo] E(1.4 g, 3.4 mol, 72.6% FE)S AT, LOMS m/z: CillyBrNOs [M+H] ol Tk A12HA: 416.1;
A2 416.1.
A 2: tert-FE (R)-(2-((tert-REAFIE2H Y )EA])-1-(4-(4-H| € E] o} Z-5-Y ) 7 H ) o] & ) T} 2 v} ] o] E

Bocih

A 28 S-S AFEsked, Int-39, w20 el YR ASd fARRE AAE ARt EA SetEs Al
23T LONS m/z: CollyNa0sS [MHHD ol @k AIRER]: 435.2; 2530 435.1.
27 30 (R)-2-0p|==2-(4-(4-r] HE] o} Z=5-Y ) 7] d ) ol Fh-1-&

Hi

N3

W

N

DCM(10 mL) F tert-59 (B)-(2-((tert-F-EA 72 R YY) A])-1-(4-4-H D E| o} ZFH-5-L) Hd ) o & ) 7} 2 1} o]
E(1.0 g, 2.3 mmol)9] &Aoo TFACL0 nL)E H7IsIth. EFES A2 A 2A17F FQF wRkskgiTth. 3
EAE 7 stolA AAZ S, ZAA SdZA (R)-2-o]| =-2-(4-(4-HWEE]o}E-5-) F D) ol &-1-2- (741 mg,
2.2 mmol, 99% &)< ATk, LOMS m/z: ColN,08 [MHH] o] thah A24kx]: 235.1; 22=32]: 235.2.

9 4: (R)-2-((tert-FE o] m &) 5] )-1-(4-(4-r|H E] o} F-5-Y ) 7] 'd ) o] T-1-o} 7]

TH30,

MHZ

3

L]

DCM(10 mL) & (R)-2-°}1|=-2-(4-(4-vEElo}E-5-) | d) o &-1-2(850 mg, 3.63 mmol)2] ol o]n|t}E
(741 mg, 10.9 mmol) L tert-5¥ tlolHEEZ 24 2H(820 mg, 5.44 mmol)S H7ISFT. EFES 4204
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[1085]

[1086]
[1087]

[1088]

[1089]

[1090]

[1091]
[1092]

[1093]
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16A12F F2F wwkakleh, g E3ES =2 IAMA7]AL, DONeRE FESIh. fr7] & #ehal, NgSO.E=
AZA7 L, Asta, §F AZAAY. IFES 27t 2 20 =289 (D : MeOd = 20 : DE AA S}
24 (B-2-((tert-FEriolvd A ) A )-1-(4-(4-H ] o} Z-5- ) D) o &h-1-0} 71 (500 mg,
24 mnol, 34.3% &)< AYTF. LOMS m/z: CiglN0SSi [MHH] o th3h A4k : 349.2; AZX]: 349.2.

B 50 (25, 4R)~4-((tert-PEFo] G E )2 A)-N-((R)-2~((tert-PErpol o G & 8 )5 4] )-1-(4-(4-r] H ] o}
F-5-21) 5] ) o & )-1-(2-(3-3} 0] =5 A| o O] 42§ A} -5~ )3 &) P BV &) 3] 2] el ~0-72 B2 o] =

OTES

DMF(10 mL) & (R)-2-((tert-§-gcio]lwe A ) A])-1-(4-(4-vDE]o}Z-5-< ) #l D) o Ek-1-0} 91 (360 mg, 1.03
mmol) = (285,4R)-4-((tert-F-€tio|WE A& )& ] )-1-(2-(3-5}o]| = E A o}o] AL A} E-5-2 )-3-1 & R E} =Y ) 7]
S0 d-2-7t2 5242639 mg, 1.55 mmol)2] wWkyl foMof] = Ao HATU(141 mg, 2.07 mmol) % DIPEA(0.54
ml, 3.1 mmol)E H7bstdth. 16417 Fol, E(20 m1)S H7lsla, AAE EFES FA20 ml X 3)E F=3)
Aok, 771 S5 Feba, MgS0,.E AEA7|A, AqAFsta, 5% AXARY. ZRES A Z=2verE 29D
D MeOH = 20 @ 1)E AASFe], A w2 A (25, 4R)-4-((tert-F-aBrlolwa A2 )2 A)-N-((R)-2-((tert-§¢
thol e A ) S A )-1-(4-(4-F H E] o} Z-5-U ) ) ol &l )-1-(2-(3-3}o| =& A o} o] 2 FALZ-5-Y ) -3-| & FE}
‘?:_1)34%3]‘3—2—7}2%&0]-‘3]5(200 mg, 0.23 mmol, 22.6% f’:%)g C}\/\T;]— LCMS m/zi C57H39N4065512 [M"’H] Oﬂ
)&k AAEX]: 743.4; A3 743.5.

HAl 61 (25,4R)-1-(2-(3-(2-EE2EEA])o]o] 25 Al Z-5-¢] )-3-m| & R E] = & )~4~((tert-—FE }o] | E & & )5
AD-N-((R)-2-((tert--E o] m|H ) SA])-1-(4-(4-m|HE] o] F-5- ) FH ) o] & ) ] F 2] ¥l -2-F} 2 ~o}n| =
DMF(10 mL) & (2S,4R)-4-((tert-F-BrfolwW A ) A -N((R)-2-((tert-F-Erio|wE A& )& A] )-1-(4-(4-m
gE|ol&-5-A ) FH d) ol E )-1-(2- (3-8} o] EEA| o} o] 2 FALE-5-Y )-3-H e F-E} = ) 9] 2| -2- Tt 2 H 2ol u| = (4
0.0 mg, 0.05 mmol) % 1,2- D}O]HiﬂoﬂE‘r(w 2 mg, 0.08 mmol)? WPH gollo]] | Ao erFE(0.06
ml, 0.11 mmol)& FH7Feldth. 16417 2o, E(20 m1)S H7lsta, AAE ZIFELS FA20 ml X DE F=
k. #71 T Faka, NgSoE AxRA7IAL, dHsta, w5 ARAAG. ZRES Hest A a=eiEn
3] A (DM : MeOH = 20 : 1)o& AA|ste], A uARA (25,4R)-1-(2-(3-(2-H.E R EA] )olo] A S ALZE
-5-¢)-3-mEF el =) -4-((tert-FE ol & A D) S A ) -V ((R)-2-((tert-F-Erjo| & é%)%kl)—l—@—
(4-vEElo}ZE-5-)F ) o &) ¥ E e g -2-F} 2B 2ol =(40.6 mg, 0.048 mmol, 89.2% 4&)E AJTy. LCMS
n/z: CoollyBrN0sSSi, [MHIT ol thgh AAEA]: 849.3; 21220 849.5.

A 50, (28,4R)-1-(2-(3-((1-BZE2E-2-8) S 4] ) o o] &AM -5~ )-3-] @3 Eh 2 )-4-((ter t-5 B
R Y) SA)N-(($)-1-(4-(4-H DBl o} 2-5-0) D)o @) I S D27t = B 2olu =

=9 EZ2S ALgste], Int-37 s A" ASI
A5G, LOMS m/z: CaHoBrN,0sSSi [MHH] o thah A12kx]: 747.3; AZ=32]: 747.3.

o
>
>
ot
i
)
e
>
>
o
o,
ol
)
ke
2
o
o
il
o

A 52, (28,4R)-1-((S)-2-(2-(2-F 22| FA] ) o} H| Eo}T| &)-3, 3-Tho| W] D B} = ) -4-3} 0] =5 4] -N-
((9)-1-(4-(4-H B Elo}E-5-2) F D) &) F L -2-FF2 H 20| =
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[1094]
[1095]

[1096]

[1097]
[1098]

[1099]
[1100]

[1101]

[1102]

[1103]

ZIHSd 10-2023-0037549

DMF(2 mL) & (25,4R)-1-((9-2-o}] -3, 3-tfo| & F-E} = ) -4-3} 0] = Z A -N-((9)-1- (4~ (4-H D E] o} Z-5-
) e) v EYd-2-7t2E ~oln| = (50 mg, 0.11 mmol)e] &Moo (2-FZZo|EA])o}HEA(18.7 mg, 0.13
mmol), 2-(7-o}ApAlZEglo]o}E-1-U)-N, NN N-HEZHE -2 IANZFOLEAHO|E(64 mg, 0.17
mmol) 2 TEA(0.08 mL, 0.45 mmol)E A7}, &3ES N, £97] slollA 110Tol A 44)7F B nwkslsd
ot WS ES HO02 #AASI, EA(10.0 L X 3)E FE3tt. §7] =& sla, Na,SO,E AFEA 7|3, o3}
sla, HF FoA HEAZAT. AHFES BFHE TLCODM : MeOH = 10 @ DE BASe], WA a2 A
(28,4R)-1-((9)-2-(2-(2-F Z R o| EA] Yo} Eo}n]| & )-3, 3-t}o] W & e} - & ) -4-3} o] = E A -N-((§)-1-(4-(4-7]
gEolZ-5-d)Hd)o )y EI-2-F} 2B ~o}n| = (57 mg, 0.10 mmol, 89.7% F&)Z AJct. LS m/z:
ColsCIN,OSS [MHH] ol Tiah AAFR]: 565.2; 2221 565.0.

A 59, 3-(2-(2-8o| == A9 d)-5,6,6a,7,9,10-FALe o E2-8H-H A = [1',2" :4,5] 9 A = [2,3-c] 5]
Fg-s-Q) =23

=)
Ny, I

oH -'\_i"*—
(3]

LN ~20
Int=-5%

oA 10 2-(8-(2-(1,3-1o]S&er-2-¢ )8 )-6,6a,7,8,9,10-FA} 5} o] =2 -5H-F e} x| %= [1',2":4, 5] FH 2} %] &=
[2,3~c] 2]l -2- ) 7=

i
oH ‘{I e

1]
Lo 0
\./\:L—J

DNF(2 mL) % 2-(6,6a,7,8,9,10-3A}eto]| =& -50-3] &} A= [1",2" 14 5] 9] &A= [2,3-c ]3] &) oF 1 -2-2 ) ] 3= (60
mg, 0.21 mmol)e] WWFE folo] H2o|x 2-(2-BERJE)-1,3-t}o] L% (96 mg, 0.53 mmol) L eAHAH
(218 mg, 1.58 mmol)& H7FsAth. 2A17F Fol, 3 SHE& A7k, olojA JIRFES 38 TLC(EA=E
Xé Xﬂ’S}»O';L tﬂi&.} j_j‘“i/ﬂ }‘L *3 %(40 ng, O 10 mmol 48% )’% o\_j_ Tj[‘ LCMS m/Z: C20H26N503 [M"’H] oﬂ
)3k AAER]: 384.4; AEX]: 384.2.
A 2: 3-(2-(2-3Fo] =EA]H Y )-5,6,6a,7,9, 10-8IA}8F0] = 2-SH-H] 2} X k= [1',2":4,5] 7] e} X] = [2, 3-c ] 7] 2] o}
-8-)ZZ oy

MeCN(2 ml) F 2-(8-(2-(1,3-t}o] &L &-2-9)ol 8 )-6,6a,7,8,9, 10-3A}sFo] = 2 -5H-3] 2} x| = [1' 2" :4,5] 3 &}
A %=[2,3-c]H A -2-9)H=(60 mg, 0.16 mmol) ] nHkE Zollo] Ao HCl €A (1 N, 1 nl)S 7135
Al

Sk, 16A17F o, Wb E3FES NaHCO; 8o 2 A, EAB0 mb)E FZ30. /7] & 554

A
3-[4-(2-3Fo]| == A9 d)-1,5,6,8, 12-FEc}x Eg}o] ALo] 2 [8.4.0.02, 7] Hl E&}d| 7}-2, 4, 6-E 20| <l -12-

]2 F(35 mg, 0.10 mmol, 65.9% F8)S AATH.  LONS m/z: CilooNiOs [MHH] O] that A2k : 340.2; A
Zx]: 340.1.

A 60 (25,4R)-4-81o| EZA-1-((2R)-3-7 B-2-(3-( § ¥ W-3-L S A] ) ofo] 1§ AFE-5-21 ) R Eh= ) -N-
(($)-1-(4-(4-H D E) o} E—5-2) 3 D)ol @) 3] ] 9-2-7h= & 2ofu] =
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[1104]

[1105]

[1106]
[1107]

[1108]

[1109]

[1110]

[1111]
[1112]

[1113]
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M ~
e}
3 Ng}
HN!\:-—‘T L] a

o M

Int-60

2/l 1: tert-+¢
3-((5-((R)-1-((2S,4R)-4-((tert-F-Ejo]m B A &)L 1] )-2-(((S)-1-(4-(4-H| HE] o} Z-5-] ) ¥ H ) o] &l ) 7}. = i}
B aEeH-1-Y)-3- A8 -1-5 2P E-2-¢ )oJo] 2 GAlZ-3-9) )2 A ) F F 2] - ]-F}2H ] g o] E

oTES
{3
F i il M
Elu-:N\__J N a
v i

S\#N

(2S,4R)-4-((tert-F-Erho] W& A& )& A] )-1-((R)-2- (3-8} 0| == A| 0} 0] 22 A} -5- )-3-m| & FLE} 1= ) -N-

((S)-1-(4-(4-W g Elo}Z-5-) A d) o &) I Z g d-2-FF 2 & 201 = (500 mg, 0.82 mmol) ¥ Egtoldldx~H
(428 mg, 1.6 mmol)e] EFES PhMe FolA FRIFSHFAIZTE. THF(30 ml)E H7bek 3, 0CNA tert-H9 3-
Stol == A E ¢ d-1-7F2 54 0] E(306 mg, 1.6 mmol) 2 DIAD(0.45 mL, 1.63 mmol)S 718ttt A=
EES 25TolA 16417 5ok whkelsich. 3y BEFS AAS L, FFES AUy A Z2rEady F
(DM : MeOH = 100 : 1 WX 25 : 12 L))o= AASIY, 4 odzA A3t AAAE(480 mg, 0.45

mmol, 56.3% &)< BAUTE. LCMS m/z: CioHeoNs07SSi [MHIT o) )& AR 782.4; AEHA]: 782.4.

9A 2: (2S,4R)-4-3l o] EFAI-1-((2R)-3-Hd-2-(3-(F F&]| H-3-U 5] ) o}o] 25 A &-5- ) F-E} =& )-N-((S)-
1-(4-(4-mHE]o} F-5- ) 7] H ol ¥ ) ¥ F ] H-2-7} 2 & *o}n] =

DCM(5 mL) % tert-FE 3-((5-((R)-1-((2S,4R)~4-((tert-F-Erlo]m & A& )2 A )-2-(((S)-1-(4-(4-W L E] o} =
-5-d)Hd)dle) 7t En R ) I & d-1-¢)-3-ME-1-F AT E-2-9 ) o} o] AFAE-3-Y) SA) F Y H-1-71=2
B2 O] E(300 mg, 0.29 mmol)e] myr®l foWo]  25TolAl TFA(L.9 mL)E F7kstdrt. 2A7F o, 3ukA
EAS AAsEe], A uA 2 2 AAANE(400 mg, 0.68 mmol, 100% )& AATF.  LCOMS m/z: CooHseNs05S

[M+H] o] tiah A12F%): 568.3; AZX]: 568.4.

Z7HA) 62. tert-F€ 4-x2Y-3 6-T}o)slo| =R U-1(2H)-FIE B A ol E

HJ\G T\O}f

G
Int-62

THF(3.0 mL) T (HSAHE)EZgo|Ad¥xAayF F28o]=(1.58 g, 4.6 mmol)2] REE FNof, 0TolA
LiHMDS(THF % 1 M, 4.6 mL, 4.6 mmol)E H7}8t9th. 308 ?oﬂ tert-%8 3-ZTF0 = 4-S 47 HFd-1-7}
ZEAYO)E(500 mg, 2.3 mmol)E H71EAt. =7} 2A17F ol WFSES H,0(20 mL)E AL, FA20 nL

X NE FEIAG. F7] L F8har, NaS0,2 ARAZIaL, osta, W FTold FFAAY. FRES
A7t A AzvtEndy] AH((PE  EA =5 1 D)oR HAlste], T4 2 ARA tert-FH 4-E2-3 6-t}o]3}
ol =2 -2l- gl -1-7h2 B A o] E(370 mg, 1.75 mmol, 76.0% 48)Z AATF. LOMS m/z: CloNO; [MHI-56]
of thak AAkA: 156.0; A= 156.1.

FA 64, 4-((9)-2-(2-F|=FA|HH)-5,6,62,7,9,10-FA}sto| =2 8- BA = [1',2' :4,5]F &A= [2, 3~
clF g -8-A) A EEd-3-&
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[1114]

[1115]

[1116]

[1117]

[1118]

[1119]

[1120]

[1121]
[1122]

[1123]

[1124]

[1125]
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9 10 tert-RYH  3-80]|EFA-4-((5)-2-(2-3} 0] =EF A )-5,6,6a,7,9, 10~ A5} o] = = -8~ 2} %]
[1',2':4,5]F]2}=] 5= [2, 3~ ] 7 2] T} R-8-Y )2 F e tl-]-7}2 5 & g o] E

Heco
v

L

OH

N

(Iré\/@ OH
NaNzl“:‘*-‘ .—'é

i

o eke(5 mL) & (R)-2-(6,6a,7,8,9,10-AA}3lo] =2 -5H-F &2 = [1',2' 14, 5] A = [2,3-c ] & t}71-2-2) ¥
(50 mg, 0.18 mmol)9] &Me tert-H-8 6-2A}-3-o}ztuto|rlo]FE [3.1.0]8Ak-3-7} 222 ¢ o] E (327 mg,
1.76 mmol) S H7Fsta, 98 80TolA 643k F<t wwtelsict. I EHS AAS 2, FFES BFHE

TLC=E Xé Zﬂé}oq %6‘}'"{? g/HD(GO mg, 0.12 mmol 72 .5% fl\"g‘)e c;/\/x]:]' LCMS m/zl C24H33N604 [M+H] Oﬂ EH?:Sl'

AAER] 0 469.2; AZX]: 469.2.

oAl 2: 4-((S)-2-(2-3}o]EERA]F Y )-5,6,6a,7,9, 10-8A}slo] E2-8H-F e} ] = [1",2':4,5]F 2} = [2, 3-c ] =]

2 O R-8-Y ) 9 F 2] -3-&

DCM(1.5 ml) < tert-%8 3-3lo]=FA]-4-((S)-2-(2-3}o]| =& A]Hd)-5,6,6a,7,9,10-A A} 5} o] =2 -8H-3] 24|

=[1",2" 14,519 A =[2,3-c] g F2-8-) A =2 H-1-7t 2B G o] E(60 mg, 0.13 mmol)] wyrgE follof,
204 TFA(1 mL)E H7F8keh. 2A1%F Fol, 3 EA8 7% stoll A A A, TFA Go2A49] 4-((S)-

2-(2-slo] =& A d )-5,6,6a,7,9, 10-FA}slo] =2 -8H-3] 2} R = [1",2" 14, 5] 9]} A = [2, 3-¢ er;}x -8-4)9

%13]‘?]_—3—%(60 ng, 016 mmol, 100% ')l:_%)'é‘ 1:9}1:"' LCMS m/Z: C19H25N602 [M"’H] oﬂ Eﬂt}j.' ﬁ]ﬂ'j] 36921 /}—-_]é

2|1 369.2.

Z7HA 65. 4-((S)-2-(2-3lo| =& A ¥ d )-5,6,6a,7,9, 10-AX}3to| 2 -8H-H &} A =[1',2':4,5] &R =[2,3-

cl¥ gt -g-d) A HId-3-2

W 2ds ARESte], Int-640] dhEl ZiA® AEH FAE AAE AR&skel 24 SeES

&
A Z3HATE. LOMS m/z: CoolarNeOs [MHH] o] T 7A12H2): 383.2; 2=32]: 383.2.

Z7HA 67. (S)-(2-(2-8Fo| =2 A d)-5,6,6a,7,9, 10-AAL3lo] =2 8- & A = [1',2" :4,5] A = [2,3-
cl¥ g td-8-4) (F#H 2 2 -4-L ) el=

OH
Mey H,-

oA 1: tert-2g (S5)-4-(2-(2-3Fo] EZAHY )-6,6a,7,8,9, 10-FA}eto] EZ s~ &} X = [1",2":4,5] 5 2} x| &=
[2,3-c]F 2O R-8-7F2 B Y )T 2] t]-]-7l 2 H  z o] E
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[1126]

[1127]

[1128]

[1129]

[1130]

[1131]
[1132]

[1133]
[1134]

[1135]

[1136]
[1137]
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Q
OH e NJ\O
%’w) Neg oo
Mooy~
u

DMF(10 mL) % (R)-2-(6,6a,7,8,9,10-A}ato] =& -5H-3] 2} A = [1',2" 14,519 & A =2, 3-c ]3] 2| T} -2- ) 5 &=

(200 mg, 0.71 mmol), 1-(tert-FEAZIE2R )3 g|d-4-7+2E22H(135 mg, 0.59 mmol) = DIEA(0.29 L,
1.76 mmol)2] nHkEl oMol 30Tl HATU(671 mg, 1.76 mmol)Z FH7lsldth. 16A17F Fol, A EB4S
7t el AAG L, FFES EFHE HPLC(H0(0.1% NH;.H0) 3 CH N = 10% W= 95%= Solg)=

X{)]Z‘ﬂa‘}'oq, Eo'&! J—li‘ﬂi/ﬂ oJ 0}"_‘ /Kg %(170 mg, 0.33 mmol 464% TE O r:/\AE]' LCMS m/zi C26H1g5N604
[M+H] o] chah A14E=): 495.3; AZX]: 495.3.

A 20 (S)-(2-(2-3}0]EERF Y )-5,6,6a,7,9,10-A}lo] EZ-8H-F 2} x]=[1",2":4, 5] e} X = [2, 3-c] 7] &]
oF3l-8-¢) (H 7l 2] H-4- Y ) v El =

DCM(2 mL) < tert-HE (S)-4-(2-(2-3}o|=FAlHd)-6,6a,7,8,9,10-A}slo] =2 -50-F &A= [1',2':4,5]5]
A =[2,3-c]FEd-8-7t2 R d) A g d-1-7l2 52 7| ]E(17O mg, 0.34 mmol)e] HHEl flef A 2ofA
Ego|EFQZOEAN0.5 mL)E& H7sHTE.  16A1ZF Fof, 3 =4S 7St shellA 3174:5}"7 ARES
F# -8 HPLC(H,0(0.1% NH;.H,0) 5 CHsCN = 10% WA 95%= S8 )= AHAA S, WA v =zA fdst= WAEE

(150 mg. 0.38 mmol, 99% &)< AATh. LOMS m/z: CuHyNeO, [M+H] ol ek A2F%]: 395.2; A=2]: 395.2.

FZHA 68, 2-(8-(Hd (FH P d-4-Y) o} -)-6,6a,7,8,9,10-A A} 8o =2 5H-) B = [1',2' 14, 5] 9 A =
[2,3-c]H gt -2-d) =

|
o N
N \O\m
N
NN
H

B 10 I-(tert=8) 2-v] ¥ 4-3}o] =5 A]F]F2]El-1, 2-t}o]7} 25 H o] E

(=]]

ol

CO0OMe
Iy
Boc

THE(80 ml) & 1-(tert-¥€) 2-v|gd 4-S23Hg|d-1,2-tho]7t2 B AH 0] E(4.9 ¢, 19.0 mmol)Y w¥ryE &
Mef] | -78ColA L-AMAETto]=(1 M, 28.6 mL, 28.6 mmol)ZE H7lalgitt. 1A7F 3o, WHSES NHCl F8H
(70 mL) o2 #AAF3, FA(I00 mL X 3)Z F23Frt. §7] =& 8lx, Na,S0,2 AZRAN 7|3, d3sa, 5
% AN, ARES A7 A F2etEady] APEPE A = 2 0 DOZ AGAste], WA uA2A 1-
(tert-%8) 2-vlg 4-slo]=FA|Hg|d-1,2-to]| 72 50| E(4.90 g, 18.9 mmol, 99% +&)E
A 2: I-(tert-F4) 2-dg 4-((tert-FHrjo]m|g )5 A] )T e] -1, 2-r}o] 7} 2 H Yz o] E

oTBS

DMF(60 mL) & 1-(tert-%¥) 2-wg 4-slo]=E2 A9 g d-1,2-tho] 7} 2 B A o]E(4.4 g, 17.0 mmol)2]
H gl 25Co|A olmthE(5.8 g, 84.8 mmol) % TBSCI(7.7 g, 50.9 mmol)S FH7}atdch.  16A1%F 39,
S 2O [L,0(400 mL) 2 AAS I, FA(IS0 L X 3)2 2Z&Uck. 97 =& &1, Na,S0,= AZRA7) 3, o
shiL, wF ARAFY. AREs At A ARvkEa e A- L 10 @ Do AgAste], 4 &
Az 1-(tert-F8) 2-v& 4-((tert-F-Er}o] 1%%‘%)%*1)JME]6—1,2—3}017@%@‘31015(5.6 g, 14.9
miol, 87.5% 48)2 AATE. LOMS m/z: CisHyNNa0sSi [MHNal ol ohdh 712k : 396.2; AZ]: 396.5.

=

T

=)
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[1138]

[1139]
[1140]

[1141]

[1142]
[1143]

[1144]

[1145]

[1146]

[1147]

[1148]
[1149]

[1150]
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g7 30 tert-FH 4-((tert—FE o]y Y )5 A])-2-(5}o] =F A v E ) 7] 7] 2] - 1-7} 2 5 H 2l o] E

ok

(L
Bac

THF(70 nmL) < 1-(tert-%4¥) 2-v¥ 4-((tert-F-Erjolveddd)A]) I gd-1,2-t}o]72E AP o] E(5.6
g, 14.9 mmol)®] mwkEl Koo 0TCoA LiAlH(0.85 g, 22.3 mmol)E H7}elodch. 24z 3o, WS ES

H,0(0.90 mL), NaOH =& (15%, 0.90 mL), Zg]x H,0(2.70 mL)2 AAFATY. AAE EFES of7stx,

oF st M FEAZACG, WFES Ut A AEviEoey] AAPE  EA =10 1 A PE BA =5 ¢ DO
AAE ], FA oAz A= YA E(4.0 g, 11.6 mmol, 77.9% —’F% % ATk, LCMS m/z: CirHseNO,Si

[M+H] o] thE AR 346.2; A= [MHH-100]: 246.2.
YA 4: (4-((tert-FYrlo]mg 2 ) S A]) gzl H-2-2 ) m] EF-&

OTES

DCM(50 nmL) & tert-H® 4-((tert-FErtolrd =) SA])-2-(sto| =5A M) ] A 2 d-1-7F 25 A e 0] E(3.3
g, 9.6 mmol)e] el Gl 0CTelA TFA(LS mL)E H7Islich. 243t —?011, A =24E A stelA Al
Astdrk.  ZHFES NaOH & (2 N, 30 mL)2 Hgskar, DOM : MeOH = 20 © 1(30 mL x 3)&2 FZF3}Act

7] =L ek, NaSO, = AFA 7|2, oFsta, 5F5AAH = BAHE(2.6 g, 8.5 mol, 89% F&)S LTt
LCMS m/z: CyoHagNOoSi [M+H]+°ﬂ 3k AREX]: 246.2; AEF5X]: 246.2.

2 58 tert=FH  S-((tert-FHro|r|HY )5 )-2-F226,6a,7,8,9, 10-3A}5}o] =2 =5l-¥] 2] &=
[1',2':4,5]F] &} X =2, 3~c] 7] e] O} F-5-7} 2 & e o E

oTas

H4% 20 BAL A, Int-9, WA 1 WA B 40 Hal AAE AET fAS ARE Mgkl EA

SEES A2t LONS m/z: CuHaCINO:SI [MHI] o] thak A|AFx]: 455.2; 2232]: 455.3.

Al 9: tert-RY 2-FZE-8-3l0]|EFA]-6,6a,7,8,9,10-AlSo]|E Z-p-T 2] = [1',2":4,5] 72} X]| = [2, 3-
c] 2T 572 % A 5] o]

THF(5 mL) % tert-%€ 8-((tert-F-euvjolm&d )8 A])-2-F22-6,6a,7,8,9,10-A}sto]| =2 -50-1 2] =
[1',2":4 519 A =[2,3-c]H I} -5-7} 2B A o] E(170 mg, 0.37 mmol)e HkEl LMo 0TCANA
TBAF(0.75 mL, 0.75 mmol)E H7}stth.  1A12F Fof], ¥h$E-S FA(30 nl)E 3AA17]aL, H0(20 mL X 3),

a3 9420 mb)E AFEET. §7] =5 Bgsta, Na,S0E AFA|7|aL, AFeta, BF AxARAY. &
FES #358 TLC(DCM @ MeOH = 20 @ D= GAste, WA |24 At A E(120 mg, 0.35 mmol, 94.2%
Z8)S ATk, LOMS m/z: CisHuCINOs [M+H] o thak AAFR]: 341.1; A=x: 341.1.

9 100 tert-FH 2-F2E-8-54-6,6a,7,8,9,10-F Ao ERZ-S-T 2] =[1',2":4,5] ] 2} x| = [ 2, 3-c ] ¥] ] T}
H-5-7} 25 e o] E
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(4]
e
éo:

DCM(5 ml) & tert-%d 2-FEZ-8-3}o]|=2A]-6,6a,7,8,9,10-3A}eto] =R -5H-9] 2] E[1',2' 14, 5] 5] A =
[2,3-c]F 2 H-5-7t=2 2 g o] E(110 mg, 0.32 mmol)e] WHFE &olo]  0TolA dx-vtel 3 Qo h(274
mg, 0.65 mmol)<S H7FsFitt. AAdE EZFES 25T A 2417F &<t wikslsity,  WHe-E5 DCM(30 ml) o2
B]AJA]71aL, NaHCO; =-&<(20 nL), Z8al f57(20 mL)= A HSAT.  F7] 28bar, Na,S0, 5 AZ2A7)
i, oRska, §% AxAZo FFES 3E TLC(M : MeOH = 20 : DE BAlste], WA uxzA s}

AAE (100 mg, 0.29 mmol, 91.4% ) AATF. LCOMS m/z: CisHyCINGOs [M+H]+°ﬂ s A2 339.1; A

o[}h
mlo
r-lu:

rlr

=X 339.2.

A 110 tert-FHE 8-((I-(tert-FEAIZFEZR YY) I o2 tl-4-Y ) o} )-20-F 2 2-6,6a,7,8,9, 10-8A}elo] =2
~SH-T] 2] 5= [1',2":4,5] 7 2} = [ 2, 3-c ] 7] 2] G} K] -5-7} 2 H gl o | E

H
K\’N\O
N
CI\IJQ:]: J) N'Hoc.
N.N r:‘
Hoo

HErS(5.00 nl) F tert-549 2-FRE-8-52-6,6a,7,8,9,10-AA}eto| =& -50-T] 2] = [1',2':4,5] 9] 2}A]
[2,3-c]Fe]thzl-5-7k2 52 o] E(80 mg, 0.24 mmol)o] wkgl &oojl, 25Ce|A]l 4-o}m| -1-boc-¥] 7]
(47.3 mg, 0.24 mmol), 1 W82 AcOH, ¥ NaBH;CN(29.7 mg, 0.47 mmol)S ZH7Flolth. 3A1ZF Fo, WHg&

DCM(40 mL) o2 3|4 A17]aL, NaHCO; +894(20 mL), 23 @20 mb)E AH&ePt. 7] 2 Edsin

Na;SO, 2 AZRAIZ|2L, J3sla, §F AXAAT. THRES B3 TLCDCM : MeOH = 20 : 1)E AASte], W

A A RN Pk AAE(80 mg, 0.15 mmol, 64.7% E)S ALTE. LOMS m/z: CoHyCINGO, [M+H] o Tl &t 7
Akx] 1 523.3; A3 523.3.
g 12: tert-F8 S-((1-(tert-HEAIZIE2H YY) Fwa]el-4- ) (v g )oln] = )-2-F 2 Z-6,6a,7,8,9, 10-JA}5}
oJEZ-5-Te]=[1',2":4,5]F X = [2, 3~c]F 2] O} -5~} 2 E ] B o] E

rf\rN
cl N \Ql
wy o
N N
Bog

WEerS (3 L) = tert-F8 8-((1-(tert-F-EA71 2R ) H g gd-4-U) o} = )-2-F 2 2-6,6a,7,8,9, 10-3NA}
Stol=2-5H-T 2] =[1",2"' 14,519 2FR| = [2,3-c] T Y} -5-7t 2B A o] E(60 mg, 0.11 mmol)el uyke
gl 25Co| Al H0/MeOH = 37 &89 YE2dfslo]l= £M(0.02 mL, 0.57 mmol), 1 W<&9] AcOH, 2183
NaBH;CN(21.6 mg, 0.34 mmol)S Ao 7SIk, 16A1ZF Fof, HFS-ES DOM(40 mL) o2 3|4 A7),
NaHCO; 4~894(20 mL), 8]z €4(20 nL)E AFFAT. F71 T& sk, NaSO,E dxRA|7]a,
oqutetar, 55 ARAAT. FHFES BFHE TLCDCM : MeOH = 20 : D2 AAste], WA uA2ZA Ast= A
AE(60 mg, 0.11 mmol, 97.3% 48)< AATh,  LOMS m/z: CollyCINaNO, [MNal'ol tiah A2k%]: 559.3; 22
|1 559.3.

2%/ 13: tert-%g 8-((1-(tert-FEAZI 2R Y )Foa]tl-4- ) (v g )oln] &= )-2-(2-3}o] EEA] B Y )-
6,6a,7,8,9, 10-8IA}slo] EZ-5H-F ] [1',2':4,5]F e} R =[2, 3-c] 7 2] o}z -5-7} 2 H 3 g o] E

.
Uy G
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1,4-Tho]54H(8.00 mL) L +(0.80 mL) = tert-4-¢
8-((1-(tert-H-FA7t2 R d) v 2| d-4-) (W&ol =) -2-2 22 -6,6a,7,8,9, 10-F Ao = = -5H-] 2] &=

[1',2":4,5]19 A = [2,3-c] 9 I -5-7t 222 o] E(100 mg, 0.19 mmol) 2 2-3to]=ZAl=d B EAH(103
mg, 0.74 mmol)e] |Mol| 25Ceo|A EAFZE (129 mg, 0.93 mmol) 2 Pd(dppf).Cl,(15.2 mg, 0.02 mmol)ZS

7batdth. EFES 100 C°ﬂf‘1 18A17F BoF mukatdch, 3y BEHS AASL, FIFES Aeg 4 920}
Eaa A4A(DCM : MeOH = © 1 WX DM : MeOH = 30 : 1)o= AAste], @3 ux=24 At ANE
(50 mg, 0.08 mmol, 45.1% &)L LA}, LCMS m/z: CyHaNeOs [M+H]+°ﬂ 3 AALA]: 595.4; A=) 5954,
bl 14: 2-(8-(HE (F el t-4-¢ )o}u] %= )-6,6a,7,8,9, 10-8IA}8lo] EZ-5-T 2] [1',2':4,5]F &} =[2, 3~
cl¥elgzl-2-) v =

DCM(3.00 mL) Z tert-F¥ 8-((1-(tert-F-EA 72X d)FH 2 d-4-d) (W )o}r| = )-2-(2-3}o]| ZEA # D )-
6,6a,7,8,9,10-3A}slo| = = -5-v] 2] =[1',2':4,5] 9] &R = [2,3-c]H] T} A -5-F 2 B2 g o] E(50 mg, 0.08
mmol)e] mHkE fAef]  25Co|A TFA(L.5 nL)E 7SI, 1A1ZE o, 3] E24S 73 stelA AlASE
o, % 2-(8-(ME(gHgY-4-d)o}nx=)-6,6a,7,8,9,10-FA}Eto| =2 -SH-T] 2] £ [1',2" 4, 5] 9 A = [2,3-
192 th-2-2) 73 (50 mg, 0.07mmol, 80.7% &)< AATH.  LOMS m/z: CoHyNeO [MHH]'O] that A2k :
395.3; ASA]: 395.3.

ZF744) 69. 2-((6aR,95)-9-HE2-6,6a,7,8,9,10-FA}3to)| =2 -50-9] A =[1',2' :4,5] 9 &R =[2,3-c]¥ g}
-2-d)H =

OH N l

Me
Int-6&

g 1: g 0-"E-N-(tert-FFAI7FER Y )-L-AH-L-efr] o] E

NHAo:

i i

CH,C15(451 mL) & O-WMA-MN(tert-F-EAFIE2HE)-[-AH(20.0 g, 67.7 mmol) & 1-3lo]|=FA|HlZE g o|o}&
F8HE(11.0 g, 81.3 mmol)2] wkel &E & 0ColA DIPEA(14.2 mL, 81.3 mmol)E % 7}3}
E3=o] EDCI(15.6 g, 81.3 mmol)E F7Fetar, 0ColA 158 &<t wwtaldeh.  ojoja, whg E3ES 0T
A 5% A DIPEA(14.2 mL, 81.3 mmol) 2 DMF(30 mL) % [-A& W€ JAgHE slol=2F 2ol =(11.3
g, 81.3 mmol)d £ Hrlslget. wESES Heow slestal, 3A7F HoF mylslgith.  wreEo] &
(500 mL)<S Z7Fskar, DCM(300 mL X 3)o& FZ3Ftt. |7 A8 NaSO,2 AxA711, of¥sta, sFAH
. JARES S A A A9 azetEady (g olAlH ol Ee ek, 0% WA 100%) =2 AAs wE
- A-N-(tert-HEA Tt 2R Y )-[-AD-[-T] |0 E(26.1 g, & 9992 ASUTF. LONS: Cioloo0  (MHD)'
off tjst AAFA]: m/z = 381.2; AZ=X]: 381.0.

v 2: o 0-HE-L-AE-L-gefr] o] E
-, “ 2 CBn
O)kr lrk\,

DCM(260 mL) Z W' O-MA-M(tert-F-EA7I20d)-L-AE-L-L2YHo]E(26.1 g, 68.6 mmol)2] &M,
2 Lo A TFA(51.4 mlL, 672.3 mmol)ES H7}3FTt. P%%% Ao 3AZF FeF wukEth, W EgES
X

1 O S
Z3} NallC0; =8NS ZE3) pH 7 WA pH 82 @74 sksta, DOM(100 mL X 3)o& Z=Z3}ar, 94(100 mL
DE AFsAY. &3 /77 A4S Na,SO,E AFRAI7]1a, o#etar, sHAHAY. dFES A glo] o @

off 25 AFSSFATH(16.9 g, & AFE]).  LCMS: CyyHaoN504 (D ol i3k AXA: m/z = 281.1; AZ2]: 281.0.

- 130 -



[1172]

[1173]
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[1177]
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[1179]
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o 3: (3S,6S)-3-((H&SA]) g )-6-m] € 5] 7] 2} x]-2, 5-T} o] &

H
S Nan,
e

tho] L AH(169 mL) & WE o-MlA-[-AH-[-LF o] E(16.9 g, 60.3 mmol)e] &dof|, 100TCAA] a5 %
oF wyksilh, HESES Aoz WZAAATH(NA uA7E HAHATY)., N JHAES AqTeta, 75k,

2F7FE MTBE(100 mL) 2 M &3t (35,65)-3-((NASAD)HE)-6-H DI #2472, 5-tFo] (11 g, F&: 730)=
=hol=

A 4: (2R, 58)-2-((H&5A])rd )-5-r] & 7] 5] 2} 7]
’Laj‘“cm

THF(201 mL) % (3S,65)-3-((A&AL ) E)-6-rmeddH2}-2,5-t}o] (9.0 g, 36.3 mmol)2] &o], W
slell A ®gt thelmd Aufol= ZE(27.5 ml, 290.0 mmol)S H7FsIATE. ¥HSES 60°Col|A B} t
watgltl, WRES WER S|4 WZHAI7) AL, MeOH(200 mL)E A A3 Hr7bshgich., b
7be-8tal, pH 3¢] & wi7}x] 1 N HCl =&H4& #H7lslaL, o]oja] 50TCaA 3AIt &

E2 1N NaOH 898 53 pll 122 9471438 3kaL, CHC1;(200 ml. X )2 FEF3Ach. st

2 AzA7|a, qHstal, FEARET. AFES FA flo] e Sl AR ARESHITHO.
2

LOMS: CistaoNoO (M4H) "ol ti @k AAR]: m/z = 221.2; 2A=32]: 221.2.

Al 50 ((2R,55)-5-m| € a2} 3]-2- ) v EF-&-
’Lnj’“m4
v

DCM(13 mL) 5 (2R,55)-2-((A LA Wl E)-5-wE 3 H27(0.29 g, 1.3 mmol)2] &M, —78TA DM = 1
M BCl; €9(5.2 nL, 5.2 mmol)S H7lslk. WHeES Aoz MAM3] 7ksta, a5 Fob aukskint.

HHSES W4z shollA WA )AL, MeOH(10 mL)E A48 H7tsisldr. ¥be E£3ES 5 Ax=AHY. =
FES AA o] v dACd A AFESIAUH0.23 g, Z AED) . LOMS: CeHuN:0 (M#H) o] thgh AXEA]: m/z
= 131.1; A=A 131.0.

g7 6. tfo]-tert-FE (2R, 55)-2-(3}o]EFA]HEl )-5-m €l B wa] F]~], 4-r]o] FF 2 H A g o] E
l-Tlcr_‘
’[:j’NOH
Bec
DCM(376 mL) = ((2R,59)-5-wl& oo e}x-2-L) W er-2(9.0 g, 69.1 mmol)e] KMo, 0CelA TEA(120.0 L,
=]

864.0 mmol), @ tlol-tert-48 Tho]|Ft2 R U] E(45.3 g, 207.0 mmol) S H7}5Igt). WS ES A LAl 3}
Sk =t wRksla, o]olA & AXAAT. FHFES AA glo] g A AH ALgEATH24.0 g, X

AR . LONS: CilaoNoOs (D) o) T3k A24F] 2 m/z = 33

=
il

; ASA]: 331.0.

A 7: tert-FE (2S,5R)-5-(3lo] EE A A E )2~ E B g e} 3] -]-F} 2 E g o] E
,(:j,‘OH
foc

EtOH(78.5 mL) & Ulel-tert-%E (2R 59-2-(Fo|=FAHE)-5-H A u| A &7 -1,4-T}o] Tt 2
g, 42.4 mmol)e] &Moo E(78.5 mL) = NaOH(8.5 g, 211.9 mmol)¢] &ML H7lskodrt., W Z3ES 80T
oA bWk &<k WYy, HbEES ARo® WZAAIZ|AL, pH 97F 2 wj7kA] 1 N HCl #8948 H7tshar,
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CHCI;(100 mL > 3)= FEskglvk.  && 7] &= NaS0,2 7], ojgstia, 5230, dies &
A A7t A A9 Azl (DO MeOH(0.1% TEAE d53H), 0% WA 1002 AAlsk] tert-+-€
(28,5R)-5-(8to| EFA M E)2-vEd A A -1-7F 2R AU E(2.7 g, & 280)F AAT.  LOMS: CiHaNoOs
(Do) g A4 ¢ m/z = 231.2; A5 231.0.

A 8-12: rfo]-tert-FH  (6aR,9S)-2-(2-8Fo] =EA]HY )-9-1El-6a, 7,9, 10-E| E &}-8} o] = Z -5[-1] 2} X] &=
[1',27:4,5]7e}x] %= [2,3-c] 7] 2]t} 7]-5, 8(6H)-T}o] 7} 2 Bl e o] E

A3 29 548 AMESte], Int-9, @Al 1 A @A 5ol sl 71" RAE FAEE AAE AREste] 1A
32 AZHAT. LOIS: CollsoNsOs [MHH] ol T AAEA: m/z = 498.3; A= 498.5.

oA 13 2-((6aR,9S)-9-mE-6,6a,7,8,9, 10-8IA}5}0] EZ-5l-F e} x| = [1",2":4,5]F e} x| = [2, 3-c ] 7] 2] o} 7] -2~
)7 (Int-69)

PrOAc 3 2 M HC1(21 ml)& thol-tert-F8 (6aR,95)-2-(2-3to| =2 A 5 d)-9-m| €l -6a,7,9, 10-H E&}3lo]| =

25 A (10,214,519 84 = [2,3-c] 9 2 171 -5, 8(61)-TFe] h 2 R A 2 0] E(1.07 g, 2.15 mmoD)ell 3 7}s}

Ak, WMEES T4 2XolA FEW wNksglth. &9 BAS x7)dd fdAH e, 57 Fol HHF .

IAE oFetar, EtOAc B FeES LA vbrolA AlFHE A, 37 frs(air-flow) 3tellA] dxAIA, WA 31

AzA A= BAE, 2-((6aR,99-9-WHE-6,6a,7,8,9, 10-3AA}slo| = 25T 2} 4= [1',2' 14, 5] 2} A = [2,3-
)@

152 TR -2-91) 7 3= (626 mg)S AT, LOMS: CyolooN:0 [MHH] o e A2FR]: m/z = 298.2; 222]: 298.0.

' NMR (300 Miz, CDCls) & 7.55 (d, J=9.0 Hz, 1H), 7.44 (t, J = 6.0 Hz, 1H), 7.30 (s, 1H), 7.04 (t, J

= 6.0, 2H), 4.25 (dd, J = 15.0, 3.0, 1H), 4.10 — 4.03 (m, 2H), 3.74 (dd, J = 12.0, 6.0, 2H), 3.55 —
3.37 (m, 3H), 1.48 (d, J = 6.0, 3H).

Al Al e o] SFHAT
2 HAA G JAE AAldE 2 e AA] YEjolt),

AAd 1a 2 AA 1b.  (25,4R)-4-3| =FA|-1-((29)-2-(2-(2-(2-3t°| =F A5 d)-5,6,6a,7,9,10-F A3} o]
=2-81- 2R = [1',2":4,5]9 X = [2,3-] 7 & T} 2 -8-Y ) o} A Eo}u] & )-3, 3-Tho| w D F-EF = P )-N-((S)-1-
(4-(4-vEdEolE-5-g) vl d) ) H g d-2-Ft2 520l = (Ex 1a E Ex 1b).

HO HQ

HM—, H .
e G, K—&O
_ MaHCD, OMF

IIIO@%_}VN\IJNH + 1,_}‘NH§ 533-\_}‘"”\54
B °C, 16 h

M=t
bt A6 Ex 1a 3

(Dy
M o, d

Nl P i b

N N ru—?_
H v
Ex1h 5

DMF(5 mL) = 2-(6,6a,7,8,9,10-AA}&}o| =2 -5H-T] &} A = [1',2":4, 519 A =[2,3-c ]9 &t} 2 -2-2 ) ¥ =(Int -
1)(30 mg, 0.11 mmol)e] fMel (25,4R)-1-((S)-2-(2-F Z Z oA Eolr] & )-3, 3-tho| W & e} 1= )—4-5} o] =2
Al-N-((S)-1-(4-(4-W e Elo}Z-5-A) FHd ) &) F Zg U -2-7} 2 & ~o}m| =(Int-6)(55.2 mg, 0.11 mmol) =
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NalC0;(26.7 mg, 0.32 mmol)E H7FéI3lth. EFES 60TlAM 1843 &t wnksiglet. whg Tfas A&

St A HEA7|3, AFES 238 HPLC(H,0(0.1% NH,OH) = MeCN = 5% WA 95%) & AA|ste] 37182 dAUr}:
WA aARAME] (28,4R)-4-8F0] EEHAI-1-((29)-2-(2-(2-(2-8} ] = H A A D )-5,6,62,7,9, 10-F AL 8fo] =2
SH-] ZFA]=[1",2":4,5] 9] &A= [2, 3~c] ¥ 2] T} -8~ Y o} A| Eo}r| =) -3, 3-Tho] W & F-EF 1= ) -N-((S)-1- (4~

(4-WegolE-5-A)Hd)dE)a S d-2-7t2 & 2ol =(Ex 1a)(12 mg, 0.015 mmol, 14% 5%).  LCMS:
CoolioNo0:-Sl T &k A= : 767.36; A= LOMS [m/z]: 769.0. 'H NMR (DMSO-ds + D)0, 400 Mi): 614.73 (s,

H), 8.98 (s, 1H), 8.41 (s, 1H), 7.94-7.95 (m, 1H), 7.76-7.79 (m, 1H), 7.19-7.44 (m, 9H), 6.85-6.86
(m, 3H), 5.13 (s, 1H), 4.87-4.90 (m, 1H), 4.43-4.53 (m, 2H), 4.30 (s, 1H), 4.08-4.12 (m, 1H), 3.61(s,
2H), 3.44-3.47 (m, 1H), 2.95-3.21 (m, 8H), 2.33-2.45 (m, 7H), 2.10 (br, 3H), 1.82 (br, 2H), 1.24-
1.50(m, 8H), 0.95 (s, 9H), 0.77 (br, 2H), 2 (2S5 4R)-4-38Fo] =2A]-1-((25)-2-(2-(2-(2-3}o] == A H|d )-
5,6,6a,7,9,10-AAleto] =2 -8H-T] ep A 1= [1',2" 14, 5] 9] 2}A] = [ 2, 3-c] 9] ] T} %] -8-4 ) o} M| E o} i ) -3, 3-T}o] ]

EHEL-A)-N-((9)-1-(4-(4-WEE| o} Z-5-L) T ) ol &) ¥ E2| I -2-F} 2520} =(Ex 1b).  LCMS: CyollygNg05S

e

of thak AR 767.36; A=A LOMS [m/z]: 769.0 H NMR (DMSO-ds + D,0, 400 Mi): &14.73 (s, 1H), 8.98

(s, 1H), 8.41 (s, 1H), 7.94-7.95 (m, 1H), 7.76-7.79 (m, 1H), 7.19-7.44 (m, 8H), 6.85-6.86 (m, 2H),
5.18 (s, 1H), 4.87-4.90 (m, 1H), 4.43-4.53 (m, 2H), 4.30 (s, 1H), 4.12-4.15 (m, 1H), 3.61 (s, 2H),
3.44-3.47 (m, 1H), 2.95-3.21 (m, 8H), 2.33-2.45 (m, 7H), 2.10 (br, 2H), 1.82 (br, 1H), 1.24-1.50 (m,
8H), 0.95 (s, 9H), 0.85 (br, 2H).
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AN 19 FUE Pl vt ] B AN AE Az,

AN EE MF LCMS H NMR

WE (M+H)

Ex2a | (254R)-4-310] = = A|-N-[[4-(5- CaHiNsOsS | 754.0 | 'H NMR(400 MH, McOD):5 8.85 (s,

o &)1 3-E] o} 4. 1H), 7.69-7.70 (m, 1H), 7.34-7.46 (m,
olys Wl ol & J-1-(29)-2-[[2-[4-(2- 22)3 Z éggfﬁg 411}71)9 (75 112}(5 411?9
slo]| =2 A HY)-1,5,68,12- -63-0.69 (I, 21), 4. 778, 11), 4.4+

! ! 4.60 (m, 4H), 4.29-4.37 (m, 1H),3.79-
AEopALE o] AFO] S (8400 3.93 Eﬁ 3H;’ 3.40-3.63 Eﬁ 3H;’ 3.21-
27 ES7R-24,6-E o] - 3.25 (m, 3H), 3.04-3.14 (m, 4H), 2.43-

12-d el g]obn] =133 2.48 (m, 3H),2.39 (s, 3H), 2.05-2.24 (m,

o] o & H-El - o 7] 2] T2 4H), 1.10(s. 11H).
FhE R 2ol = (A
ol ddA D

Ex2b | (254R)-4-3}0] = Z A]-N-[[4-(5- CyHeNoOsS | 754.0 | 'HNMR(400 MH, McOD):5 8.85 (s,
B8l ] 3-E] o] Ed- 1H), 7.69-7.70 (m, 1H), 7.34-7.46 (m,
ys el D 1-1-[28)-2-[[2-[4-2- gg; Z- ;5(75212 éﬁnﬁﬁ;ﬁ 66?;52 I%n
°§:]O jf_’ il fll: 6:;12 4.29-4.37 (m, 1H),3.78-4.01 (m, 4H),

A= opALE gho] Ao] 2 =[8400 3.40-3.63 (m, 4H), 3.14-3.25 (m, 12H),
27]?‘“5’4?] f]—-ZA,G-Er/}O] <l- 2.43-2.48 (m, 2H),2.39 (s, 3H), 2.05-
M*ﬂ giob] 1] 2.24 (m, 4H), 1.10(s, 13H).
ERRE R e
TR R 20bu]| B (R YA
o] 212 7} o)

Ex 6 | (254R)-4-8}0] =5 Al-1-((29)-2- CypHssNoOsS | 796.3 | 'H NMR (400 MHz, MeOD) 5 9.59 (s,
4-(2-(2-8Fo) == A Hd)- 1H), 7.58 (s, 1H), 7.50 (m, 5H), 7.35 (s,
5.6.60.7.9.10-F AF8F0] = Z-8H- 1H), 7.05 (1, 2H), 5.34 (1/=10.8 Hz,

AN i 1H), 5.02 (m, J= 6.6 Hz, 2H), 4.56 (m,
“ M:ZII Zfliii 123 1H), 451 (m, 1H), 442 (m, 1H), 4.07

e ek f‘]j—}) - Fo1)- (m,J=25.5 Hz, 1H), 3.94 (m, 1H), 3.80
3,3-rhojHlE Bl e A)-N-((9)-1- (s, 2H), 3.71 (m, 2H), 3.45 (m, 1H), 2.67
(@-@-v el o}=-5- (d,J=20.3 Hz, 2H), 2.56 (s, 3H), 2.21
hsl )l e )il E2d-2- (m, 2H), 2.11 (m, 2H), 2.03 (d,J=5.7
Jl2 B 2opn) (T 2017 Hz, 2H), 1.93 (m, 1H), 1.59 (d,./=7.5
oA A A E o) T Hz, 1H), 1.52 (d,J=5.3 Hz, 3H), 1.06

(d,J=14.8 Hz, 9H).

Ex7 | 242-2-3F0 ] =2 A7 )- CaHsiNsOsS | 7982 | 'H NMR(DMSO-ds, 400 MHz):5 8.99
5,6,62,7,9,10- 8 A} 5} o] = 2 -8H- (s, 1H), 8.38-8.40 (m, 2H), 7.36-7.45
S8} A] 111 2"4,5]5 2F 4] 123+ (m, 6H), 7.23 (s, 1H), 7.10 (s, 1H), 6.97-

S alekal o 0l voll Bl ? 7.05 (m, 2H), 4.89-4.92 (m, 2H), 4.40-
e el }L;g;azii (®-1- 4.44 (m, 1H), 4.20-4.29 (m, 5H), 3.58-
(@S.4Ry-4- ok '; SA2(S)1- 3.70 (m, 7H), 3.22-3.37 (i, 4H), 2.46 (s,
@-(@-TEd ¥ o}E-5- 3H), 2.03-2.04 (m, 1H), 1.79 (s, 1H),
Dys)o )7t Ent ) & 1.36-1.38 (m, 3H), 0.95 (s, 10H).

2 d-1-2)-3,3-v}o] v e -1-

S 22 6k0.9)7} 2 v o]

Ex 11 | (28.4R)-4-3}0] = = A]-1(S)2- CisHssN1gOsS | 8513 | 'HNMR (CD;0D, 400 MHz):5 8.97 (s,
Q-(d-((5)-2-(2-5} 0] =2 A 7 ) 1H), 7.89-7.91 (m, 1H), 7.35-7.47 (m,
e B

BRI '1 2‘;15]J4L}Xlt] [2,3- ;H)’ls; (; I, ;‘59;144@ 3,

01“4 ke & {?‘4 el -1 3.93-3.84 (m, 2H), 3.76-3.72 (m, 1H),
oA =olE] £)-33- 3.56-3.54 (m, 1H), 3.12-3.16 (m, 2H),
vho] vl e Bl i A)-N-((S)-1-(4- 3.04-2.89 (m, SH), 2.49-2.34 (m, 5H),
@1 Eo)E 2.27-2.19 (m, 3H), 2.09-2.03 (m,
Ay ol &)1 S22 1H),1.98-1.88 (m, 3H), 1.69-1.63 (m,
J}2 B obn] s 2H), 1.52-1.51 (m, 3H), 1.05 (s, 9H).
AAld 3. (2S,4R)-4-3}O]| = EA]-1-((29)-2-(2-(4~-((2-(2-3} o] =& A3 d)-5,6,6a,7,9, 10-F A} 5l o] = 2 -8H-H

HA=[1',2":4,5]9 A = [2,3-c] H 4 -8-2 ) v ) 9 o] 2| D -1- ) op A E o} &2 )-3, 3-Tho| W D R B} = A )-N-

((8)-1-(4-(4-HEE o}Z-5-L) s )l ) F S D -2-Ft =2 F 2ol =,

éu
I :
HN .
Gl %
/\:‘/\O }Hm. N
. NH
o Ry o H
N I8 e
H H |
>
NaHGO,, DMF, 805G, 18 h n
Ini-8 Hb
My |
H

DMF(3 mL) % 2-(6,6a,7,8,9,10-3A}3}o] =2 ~5H-3] #}2] =

8)(25 g, (25,4R)-1-((9)-2-(2-Z R 2ol A Eo}u| £ )-3, 3-t}o]| | & e} =Y ) -4-3}o| == A -N-

0.07 mmol) %

Eglolsle|lezE 28 o] = (Ex 3).

N
<
s
!
H

[1',2':4,5]9 8 A % [2,3-c]F &}zl -2-¢) 7| = (Int-
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((9-1-(4-(4-HgElo}Z=-5-)H D)o e I E U -2-7} 2 & ~o}n =(Int-6)(37.7 mg, 0.07 mmol), NaHCO,; (276

mg, 3.3 mmol)e] EFESE 60ToA 16A17F Bt wksle), Whs EES AT FolA 55 AFRA7, &
F2& H000.1% HC1) < CHCN = 10% WA 95%2 &2l &= 58 HPLCE AgAslte], @34 1A ZA (25,4R)-
4-sto| EEAI-1-((29)-2-(2-(4-((2-(2-3}o| =5 A #d )-5,6,6a,7,9, 10-FAlslo] = 2 -8H-3] &} x| = [1',2" 1 4,
517182 (2, 3-c] T g thzl-8-L ) v & ) v H 2] -1~ ) o} M| Eo}r] =) -3, 3-T} 0] 1ET =) -N-((9)-1-(4- (4~
gEolZ-5-d)Hd)de) T S d-2-7} 2 xolu|= | Egolslolm2E 2 o] =(Ex 3)(12.0 mg, 0.011 mmol,

16.4% 78)E AATE.  LOMS: CueleoNip0sSell B st AlaEA]: 864.3; AZX: LCMS [m/z] = 865.4. HONMR (400
Miz, CD:OD-d,) & 9.01-9.03 (m, 1H), 8.47-7.49 (m, 1H), 7.50-7.59 (m, 5H), 7.41-7.45 (m, 1H), 7.36 (s,

1H), 7.03-7.07 (m, 2H), 4.97-5.05 (m, 2H), 4.45-4.66 (m, 4H), 4.26-4.29 (m, 1H), 3.60-4.14 (m, 10H),
3.45-3.52 (m, 3H), 3.01-3.31 (m, 4H), 2.64 (s, 3H), 2.36-2.44 (m, 1H), 2.16-2.35 (m, 2H), 1.90-2.01
(m, 1H), 1.72-1.79 (m, 2H), 1.51-1.63 (m, 3H), 1.01-1.07 (m, 9H).

448 2% B4 g, AAd 33 FAF Yool wet 87) 2o AN g AxHR.

AR TE2 93 A | A=A HNMR
"3 OFHY | (MHH)*
m/z m/z
Ex8 HN SN 879.5 879.5
X SO
] lf
N 0
HO\;[\} HNI/L<
N~ N o \N/> OH
-
=R

(28,4R)-4-5] 0] E 5 A]-1-((28)-2-(3-(4-((2-(2-
slo] =2 2] 7 H)-5,6,6a,7,9,10-

A alsto] = 2 -8H-

A ef1,214,517 2hA] ]2 3-c] 9 gl Thel -
8-y el o 2] d-1- ) T 2 olv] =)
3,3-tho] vl & B} 1= A)-N-((S)-1-(4-(4-
vlE Ejo}E-5-)a d)ol &)y v Sl 9 2-
e et el

Ex 65 oA 812.4 812.1 | 'H NMR (400 MHz, CD;0D) 6 8.85
0 \f ‘ (s,J=3.4Hz, 1H),7.78 (m, /= 8.8
N (\NN'O%N j(”‘j Hz, 1H), 7.45 — 732 (m, 4H), 7.25
4 H oo M=o 7.12 (m, 2H), 6.89 (t,J=7.2 Hz,
|

N” 2H), 4.97 (m,J=7.0 Hz, 1H), 4.71
E(\ e j\ (s, 1H), 4.55 (m,J=8.1 Hz, 2H),
HOA N 444 (s, 1H), 4.13 - 4.06 (dd, 1H),
W N s 4.03 (s, 1H), 3.94 (s, 1H), 3.84 (m, J
(254R)-4-5}0) =55 A]-1-((25)-2-(2-(2-(2-(2- =11.0Hz, 1H),3.77 (m,/=4.6 Hz,
Sho] =2 A5 ]‘é) 5.6.60.7.9.10- 3H), 3.63 —3.51 (m, 2H), 3.08 (m, J
A sho] = 2811 =237, 12.0 Hz, 2H), 2.79 - 2.70 (m,
2H), 245 (s,J=1.1 Hz, 3H),2.20
S A (124,59 244 (2. 3-c)] 2 Tk (m,J=7.1 Hz, 1H), 2.00 (dt, /=
8- e)(’ﬂi"bo} A EohH] 5)-3,3- 214, 12.6 Hz, 3H), 157 (d,J =72
to] ol & - e 8)-N-((S)-1-(4-(4- Hz, 1H), 1.48 — 1.39 (m, 3H), 1.05
e e OP“‘-S-“‘)JH Gy ez Eed (s,J=2.0 Hz, 9H)
R ol =
Ex 66 H 823.4 8235 | 'HNMR (CD,OD, 400 MHz): &
OH N j 7 9.66 (s, 1H), 8.44 (d, J=8.4 Hz,
DR oH 1H), 7.99 (s, 1H), 7.52 (m, J= 8.6
o K/wa 0 f( r Hz, 2H), 748 (d, J=7.9 Hz, 2H),
\/NVJLN YN{ 741 (m,J=7.6 Hz, 1H), 7.19 (s,
0 =0 1H), 7.03 (1, J= 8.3 Hz, 2H), 5.01
j (d,J=6.7Hz, 1H), 4.63 (m, J =
(D/\ 5.3 Hz, 1H),4.55(, J=9.0 Hz,
- 1H), 4.4 (s, 1H), 4.29 (m, 2H),
4.23(d, 2H),3.86 (d,J=11.7 Hz,
(2S:4R)-4-5 0] =5 A]-1-((25)-2-(2-(3-(2-(2- 1H),3.78 (s, 1H),3.74 (d, /= 7.5
o] =2 Al \é) 5,6,68,7,9,10- Hz, 1H), 3.72 - 3.68 (m, 1H),
Abato] = 28T 3.67 (s, 1H), 3.64 — 3.58 (r:, 1H),
A 211,274,513 214 12 [2,3-c)9 2] b7l - 2}?;) (25;;12}?’22;'260;5’ 1‘33 553 ffn
D)obAIE d-1-)op A ZofH] 5)-3.3- 2H). 2.02 (d, 1H), 1.93 (i, 1H),
Pol‘ﬂ el 1 B b U)-N-((5)-1-(4-(4- 1.62 (d,J=6.9 Hz, 1H), 1.51 (d, J
= O}i 5-"‘)J11Lé>°ﬂ ehyl = d-2- =7.2 Hz, 3H), 1.06 (s, 9H).
28 2olu] = (A G} E =

ofefol £3.0 ), mE AT

A7) 54 = 2k9he)
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Ex79 M 851.4 8514 | 'H NMR(DMSO-de+D,0, 400
S:(K MHz):5 8.97 (s, 1H), 7.89-7.92 (m,
/KN 1H), 7.43-7.45 (m, 2H), 7.30-7.38
J\ »»»» (m, 2H), 7.16-7.23 (m, 2H), 6.85-
oMo 6.90 (m, 2H), 4.86-4.91 (m, 1H),
o N T 438-4.51 (m, 2H), 4.24-4.29 (m,
/(/N E Be “\‘Q 1H), 3.99-4.04 (m, 1H), 3.19-3.24
HN TN I - (m, 2H), 3.03-3.17 (i, 3H), 2.87-
SN 2.95 (m, 4H), 2.46 (s, 3H), 2.22-2.37
N (m, 3H), 2.06-2.21 (m, 3H), 1.71-
vo ) 1.84 (m, 4H), 1.46-1.48 (m, 2H),
) 1.38-1.42 (m, 3H), 1.17-1.23 (m,
(28 AR)4-5F0] = 2 2] 1(S)2-2-(UH((R)2- 2,097 . 9.
@-8}o] =5 A 9')-5,6,62,7.9,10-
I A}aho] = 2 -8H-
HEhA] e 1,2:4,519 2HA) 2e[2,3-c ]3] 2] vh-
8-2hy3} ¥ g} - 1-2)op A BEolr] 12)-3 3-
cho] vl & B 1 )-N-((S)-1-(4-(4-
W efo}E-5-eh)al D)ol &)y Fel d2-
IR E ~olu =
Ex 80 M 381.4 881.3 | 'H NMR (CD;OD, 400 MHz):5 8.86
s (s, 1H), 7.78-7.76 (m, 1H), 7.44-7.39
’\( N (m, 4H), 7.23-7.14 (m, 2H), 6.90-
TN 6.86 (m, 2H), 5.02-4.97 (m, 2H),
oM _o 4.58-4.56 (m, 3H),4.44(s, 1H),4.22-
SNPNEN 4.19 (m, 2H), 3.92-3.54
PR IV ) I WL ™ (m,4H),3.19-2.97 (m, 5H), 2.66-2.65
'ﬁYN b bu (m, 2H),2.49-234(m, 5H),2.19-1.89
E‘ D (m,7H),1.61-1.49(m, 5H), 1.04(s,
Y 9H).
HO\O
2-(4-((S)-2-(2-3F0) == A 7] d)-
5,6,62,7.9,10-8) A} 5} 0] = 2 .8H-
212 1e112'4,575 247 12,315 ] T -
8-2h 3] 7 2] H-1-2)ol & ((S)-1-((2S.4R)-4-
O] =T AL2($)-1-(4-(d4- I FLE o} 55
syl Ey7h2 k5 o)) § W12
33-tholug-1- 8 A B ek,
7= HH o] £
AN 4. (25,4R)-4-3 0] EZA-1-((20)-2-(3-(2-(2-(2-3}9| =5 A|¥d)-5,6,62,7,9, 10~ # A5} 0] =28~

A %[1',2":4,5]19FR = [2,3-c] F Z T}A-8-L ) AN F Al ) o} o] 2 ALE-5-Y )-3-v D F-E} .= ) -N-(($)-1- (4~
(4-dEdEolE-5-d) v d) ) v Egd-2-Ft2 B 2olm| = (Ex 4).

HaHCo,, DMF e
HH - = M
J—&EQSD ﬂ_m H BTG 16 \F_\o-g‘;j.“ DNSD
r \
Irit4 nTEs -4 - OTES
pH n=M, H ‘“4\15
TFA M—%'
30°C, 2h LN\'—’\(J__@M.JDL“R\?D
Exd e -
9A a.  (25,4D)-4-((tert-FEoHEAH) &) )-1-((2R)-2-(3-(2-(2-(2-F} | =& A ¥4 )-5,6,6a,7,9,10-%)

Areto| =2 -8H-T g A = [1',2" :14,5] 9 &A= [2, 3] H F 2 8- ) S B A] ) o}o] 2§ ALE-5-L )-3-HE F-E} =g )-
N-(($9)-1-(4-(4-HEE o}&-5-d) ) &) ¥ Fd-2-Ft 2 F201m =(17) 9] FA.

DMF(3 mL) & 2-(6,6a,7,8,9,10-Alsto] =2 -5H-F &t x| = [1',2":14,5] T &R = [ 2, 3-c] T & thz1-2-4 ) 735 (Int -
1) (22.0 mg, 0.06 mmol) 2 (25,4R)-1-((R)-2-(3-(2-B .2 R EA])o}o] A LA} E-5-U )-3-W & FE} = )-4-
((tert=F-griolME A ) S A)-N-((9)-1-(4-(4-FIE]o}E-5-d ) D) ol & ) 9] & W -2-7} 2 &5 2~ 0} v =(Int~
4)(30 mg, 0.04 mmol)2] &oMof A-20]A Nal0:;(36.0 mg, 0.4 mmol)E H7}3tal, EFEL 60TCNA 1647t
S kst

A Sk,

Hhe=S Et0Ac(20 ml) Foll FFAI7]1aL, f71ES =(20 oL X< 3), 28fal f45°(20 nl)=
oo, 7= welska, dEAZ F(NgS0), W& stellA &5 AXxAZT. olojM, = A
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HPLC(E-(0.1% HC1) 5 MeCN = 10% WA 90%) & AAsle], #2E2 3 T4 uA 24 (25,4R)-4-
ol Mg A=) A)-1-((2R)-2-(3-(2-(2-(2-3}o| =F A 3 d )-5,6,6a,7,9, 10-F A} 5 o] = = -8H-3 2}
51 B A = [2,3-c]F F THEI-8- ) o] T A] ) oF o] &G AL E-5-Y ) -3-H| 2 F-E} = ) -N-((9)-1-(4-(4-
W g ol&-5-2d)Hd)E) g Egd-2-7t 25 2o =(17) (15 mg, 0.02 mmol, 31% F+&)E LAUTF. LOMS:
C4elssNog0sSS1 o] AAEA] 0 921.4; AR LOMS [MHH]: 922.5.

s,

SA b, (25,4R)-4-8F0| =2 A -1-((2R)-2-(3-(2-(2-(2-3}°| == A4 )-5,6,6a,7,9, 10-A A} 5}o] = 2 -8~ 7}
Ax[1',2":4,5]9FA = [2,3-c]H A -8-L ) A EA] ) o}o] &G ALE-5-Y ) -3~ D F-EF = )-N-((S)-1-(4- (4~
HEgEolE&-5-g)H ) ) EH-2-FtEE 20lu|=(Ex 4)9] TAl.

TFA(1.0 mL, 13 mmol) % (2S,4R)-4-((tert-F-Buo|e A &) S A )-1-((2R)-2-(3-(2-(2-(2-3} o] EFA| # d )~
5,6,6a,7,9,10-3A}slo]| = 2 -8H-y] 2} R = [1',2" :4,5] 3] 2}A] =2, 3-c] ¥ g T} 8- ) of| Z-A] Yo} o] &AL E-5-Y)
-3-m e HE =) -N-((9)-1-(4-(4-vdE]o}Z-5-2 ) ) ol &) v Z | d-2-7 2 5 20l = (17)(15.0  mg, 0.02
mmol)e] &qell.  BAS 50ToA 247 Bk wNkslel.  fHS FHA7|L, FFES FFE HPLCHO :
CH,CN(0.1% NH,OH) = 10% WA 90%=2 ful®)2 AAske], W uA 2 (25,4R)-4-3F0] == A -1-((2R)-2-(3-
(2-(2-(2-3}o| =2 A HH)-5,6,6a,7,9,10-A A sl o] =2 -8H-3] 2F A = [1',2' :4,5] T &R = [2, 3] 7] 2] T} 7 -8
)| EA])o}o] G ALE-5-Y)-3-FE F-E} = ) -N-((9-1-(4-(4-H HE] o} Z-5-) H D)o & ) ¥ 2] P -2-71 2 5
2ol =(Ex 4)(7.2 mg, 0.01 mmol, 52% F&)E LAUTF. LOMS: CulliNgOsSol gk AlXEX]: 807.35; ASA]:
LCMS [M+H]: 808.0. 'H NMR(400 Mi, MeOD): & 8.87 (s, 1H), 7.76-7.78 (m, 1H), 7.36-7.45 (m, 4H), 7.15-
7.23 (m, 2H), 6.87-6.90 (m, 2H), 5.97-6.03 (m, 1H), 5.00-5.04 (m, 1H), 4.37-4.51 (m, 4H), 3.48-3.95

(m, 5H), 2.86-3.29 (m, 5H), 2.48-2.51 (m, 3H), 1.90-2.45 (m, 5H), 1.49-1.65 (m, 3H), 1.01-1.10 (m,
3H), 0.80-0.90 (m, 3H).

HAAld 4da.  (2S,4R)-4-3Fo] =2 A -1-((R)-2-(3-(2-((8)-2-(2-3}o)| == A ¥ d)-5,6,6a,7,9,10-SAA} 50| =2 ~
8H-T}R|=[1',2':4,5]FX=[2,3-c]H A }A-8-Y ) o F A] ) o} 0] 2 FALE-5-Y )-3-d B H-El .= )-N-((8)-1-
(4-(4-vEE|o}Z-5-d) T d ) ) S d-2-Fl2 F2olH] =

E) : %
i
e

o

A% B0 22 Agelol, Axel 4ol tlal AT RS KA A4S Agelel wA HHFBE Ax
th. LOMS m/z: CiHsNeOsS [M+H] o]tk 712k : 808.4; 2A1=x: 808.1. 'H NMR(400 Mk, CDOD): & 8.84 (s,

), 7.74-7.76 (m, 1H), 7.34-7.45 (m, 4H), 7.10-7.23 (m, 2H), 6.87-6.90 (m, 2H), 5.97-6.03 (m, 1H),
5.00-5.04 (m, 1H), 4.37-4.51 (m, 4H), 3.46-3.90 (m, 5H), 2.86-3.29 (m, 6H), 2.48-2.51 (m, 3H), 1.90-
2.45 (m, 5H), 1.49-1.65 (m, 3H), 1.01-1.10 (m, 3H), 0.80-0.90 (m, 3H).

AAd 4b.  (25,4R)-4-3FO| =FA]-1-((R)-2-(3-(2-((R)-2-(2-&}o| =& A H 4 )-5,6,6a,7,9, 10-FA} 50| =2 -
- A =[1',2':4,5]9 A =[2,3-c]¥ g T} -8-A ) N B A] ) 0} 0] 2 ALE-5-U )-3-H D F-EF = )-N-((8)-1-

(4-(4-vEEo}E-5-4) i) &) H S d-2-Jl2 EXolH =

Ade 2% =28 AREste], AAfd 4o dia] 7| A FARE A AREske] ®Al shgee Al=skel
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[1218]
[1219]

[1220]

[1221]

[1222]

Z2IME35] 10-2023-0037549
T, LOMS m/z: CallsoNoOpS [M+H] ol thak A1AER]: 808.4; 2123 808.0.

AAle 5, (25,4R)-4-3}o] EZA]-1-((29)-2-(3-(2-(4-((2-(2-3}o| == A H d )-5,6,6a,7,9, 10-F A} 5o =2 -
8H-T &R x=[1',2':4,5]9 &R = [2,3-c]F T} -8-A )W &) A H F D-1-L ) ol B A] ) o} 0] &2 ZALE-5-Y )-3-H| &)
EE=d)-N-((9)-1-(4-(4-H D o}Z-5-d) A ) Q) g S d-2-Ft2 B 20lm = (Fx 5).

WS

M

n.”_ Hmhg
= rL’ﬂ‘:"ﬁ\ A Int-4 o /‘xf\“ ; 9
nl.h N::': MaHGO OMF, B0°C  18h % /\O\/J

TRA 45°C, 2h
'

NG, W

o+ N OM}__ bce
%Nﬁl/\@“v
@A a. (25, 4R)-4-((tert-FEoto|dd AL )FA] )-1-((2R)-2-(3-(2-(4-((2-(2-3}o| =F Al )-

5,6,6a,7,9,10-FA}3lo| =2 -8H-F &A= [1',2" :4,5] H# A = [2,3~c] 9 g} -8-L) dl & ) F H 2 d-1-Y) ol &
Al)olo] 2EALE-5-Y )-3-HEH-El = )-N-((S)-1-(4-(4-wE] o} Z-5-A ) s d ) o D) T E g d -2-FI 2 B 2ol =
(18)9] 4.

DMF(3 mL) & (2S,4R)-1-((R)-2-(3-(2-B 2R EA] )o}o] 2 ALE-5-U)-3-H e FE}L = )-4-((tert-FE t}o] v
A SAD)N-((9)-1-(4-(4-EEl o} Z-5-D)H )l &) F 2 d-2-7t 2 H 20 = (Int-4)(55.8  mg, 0.08
mmol) 2 2-(8-(¥]H 2 d-4-UmE)-6,6a,7,8,9,10-3A}eFo]| = 2-5H-T] g A &= [1',2" :4,5] 9] 2}A] 2= [2, 3-c] 9] &
-2-2) 9 = (Int-8) (25 mg, 0.07 mmol)2] BMeol], A2 A NallC0;(55.2 mg, 0.66 mmol) ¥ KT3I IEH

(0.48 mg, 0.003 mmol)S XH7tstar, EFE &S 60TolA 16A17F 2t Wkt ZHFES Et0Ac(10 m

LZ %33, §7128 230 L x 2), 1gx Eﬁ} 30 mDE AHEAT. ololM, FUES
wElekal, MgSO,E AXAIZ §, ¥F AZAIHG.  o]ofA, ARES BHE TLC(PE : EtOAc =1 : 2)& &
Aste],  AANZA (25,40 -4-[tert-FE (TholWE) A D IS A -1-[ (2R)-2-[3-[2-[4-[[4-(2-3}o] =& A 5 d )~
1,5,6,8,12-F EolxlEglo|Alo] 22 [8.4.0.02,7] Bl E&H7F-2(7) ,3,5-Eglo]dll-12-L [ & JMEM 1-d ] &
A-1,2-5AE-5-A ] -3- i FERe A |-N-[ (19)-1-[4-(4-v " -1, 3-Flo}E-5-) s d |l d ] 9] S 2| d-2-7k = &

220} =(18)(50 mg, 0.05 mmol, 75% &) AJTE. LOMS: CsllzaNig0eSSiol thdk Axkx]: 1018.4; 2FHA]:
LCMS [M+H]: 1019.6.

94 b. (28,4R)-4-3}o| =2 A -1-((29)-2-(3-(2-(4-((2-(2-3}o]| =2 A ¥ d )-5,6,6a,7,9,10-A A} 3o = 2 -
SE- A =[1',2':14,5]9 A =[2,3-c] 7 2 t}A-8- ) v & ) A H 2| D-1-L ) | BT A] ) o} 0] 2 ZALE -5~ )-3-H[ &
FE=YU)-N-((9)-1-(4-(4-v€E o}Z-5-4)H d) o &) H Zgd-2-Fl 2 E2olm| = (Ex 5)9] 4.
Ego]|ZFQ 2o EANL.S mL, 20 mmol) F (2S,4R)-4-[tert-5E (tho] v &) 2 A 1A -1-[ (2R)-2-[3-[2-[4-
[[4 (2-3lol =2 AHd)-1,5,6,8, 12-FEolALEglo| Alo] Z 2 [8.4.0.02, 7] El Egtdl| 7}-2(7) , 3, 5-E o] all-12-

Mg oA D-1-L N EA] -1, 2-ALE-5-D |-3-m P e = |-N-[ (19)-1-[4-(4-W & -1, 3-E] o} ZF-5- ) 3]
g]oﬂ%]ﬂ%%ﬂH—z—a}g%m}ulz(w)@o mg, 0.05 mmol)<] %fﬁg 45Co A 2417+ EoF Wukstich, ZIE
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[1224]

ZIHSd 10-2023-0037549

op

o

ol
o

EE2A713, ZAFES H,000.1% HC1) = CH,ON = 10% W= 95%% fel5E 238 HPLCE AA|ste], 3
A DA ZA (28,4R)-4-3Fe] EEAI-1-[(2R)-2- [3-[2-[4[[4-(2-3}o| =& A]Hd)-1,5,6,8,12-FN Eo} R E g}o| A}
S2[8.4.0.02, 7] Eg}ul|71-2(7),3,5-Egto]ql-12-L [w ]I H g D -1-L || FA -1, 2-FAE-5-4 | -3-7]

YEEF U [-N-[(19)-1-[4-(4-WE-1,3-Eo}&-5-L) A d ol d |9 ER|d-2-F7} 2 ot = | Egfolslo| 2 &2
E}O]E(EX 6)(21 mg, 0.02 mmol, 38% ’)l:"g_r)g CN\Tj[‘ LCMS: C43H¢,0N1(}O@S°ﬂ EH?J_' 74])“}7(] 904 .4; %‘_%ﬂ

el

LCMS [M+H]: 905.5. I NMR(400 Miz, MeOD): & 10.00 (s, 1H), 7.36-7.58 (m, 7H),7.02-7.06 (m, 2H), 6.06-
6.11 (m, 1H), 5.02-5.05 (m, 1H), 4.23-4.64 (m, 6H), 3.62-3.96 (m, 11H), 3.31-3.50 (m, 2H), 3.18-3.29
(m, 4H), 2.56 (s, 3H), 1.72-2.45 (m, 8H), 1.49-1.65 (m, 3H), 1.01-1.10 (m, 3H), 0.80-0.90 (m, 3H).

4AF 2% B4 e, AAd 59 FAF Yol wet 87) B AN g AxHR.

A Ao T B A ikA AEA HNMR
W3 (M+H)™ | (M+H)"
m/z m/z
Ex 9 s 850.4 8504 | 'HNMR (CD30D, 400
”{ ~ ;L MH2):6 9.28-9.21 (m, 1H),
N K = 4 7.57-7.55 (m, 1H), 7.50-7.41
OH N B 4 (m, SH), 7.35-7.33 (m, 1H),
Yy NN N0 )L,ij o 7.07-7.02 (m, 2H), 6.13-6.08
N bN\Ao)\/‘ LN (m, 1H), 5.29-5.24 (m, 1H),
/T 5.04-5.03 (m,2H) ,4.72-
(3R,55)-1-((2R)-2-(3-(2-(2-(2- 4.67 (m, 2H), 4.53-4.49 (m,
ato| 25 A1 7 d)-5,6,62,7.9.10- 2H), 4.13-4.10 (m, H), 3.94-
#A}5}o] = 7 -8H- 3.69 (m, 8H), 3.49-3.42 (m,
22 {124,519 2k 4] {2 3¢9 2] v}zl - 1H), 3.05-2.86 (m, 2H), 2.52-
8-y EAyofo ] A9 A}E-5-2)-3- 2.49 (m, 3H), 2.39-2.33 (m,

2H), 1.61-L.51 (m, 3H), 1.31-
1.28 (m, 1H), 1.17-1.05(m,
9H), 0.94-0.89 (m, 3H).

R B SO LA R B} 5
sl eyl )7 =i 2y B 2 32l

oRAlH o] =

Ex 10 N/ Y ~ 878.4 8785 'H NMR (CD30D, 400 MHz):8
" ]/ \\/\ - 9.28-9.21 (m, tH), 7.57-7.55 (m,

ot NNy HN- A 1H), 7.50-7.41 (m, 5H), 7.35-
N ..L\V.LN/LV N0 % N/\' o 733 (m, 1H), 7.07-7.02 (m, 2H),
(A LN )\)\ oA 6.13-6.08 (m, 1H), 5.29-5.24 (m,
Vo T 1H), 5.04-5.03 (m, 2H) ,4.72-
(}st) 1-((R)-2-(3-(2-((S)-2-(2- 4.67 (m, 3H), 4.53-4.49 (m, 2H),
aFol == A1 7 d)-5,6,62,7.9,10- 4.13-4.10 (m, LH), 3.94-3.69 (m,

s A}a}o) = 2 8H- 8H), 3.49-3.42 (m, 1H), 3.05-

S 2] 1119 515 2] 1 3] 2 T 2.86 (m, 2H), 2.52-2.49 (m, 3H),
A e 11214, 5 24 e[ 2319 2 o 239-2.33 (m, 2H), 1.61-1.51 (m,

01)01}5)&})0}0] A _s_/\],;_ 5. 0)) 3- s
), 131-1.28 (m, 1H), 1.17-

A PR d)-5-((S)-1 @ A Efo}E-5- 1.05 (m, 9H), 0.94-0.89 (m, 3H).

Ao e} o] F w3

opol o=

Ex 12 . 9 903.4 9033 | 1H NMR(CD:OD-ds, 400 MHz)
e 58.84-8.80 (m, 1H), 7.79-7.75
=" & N »
9 / (m, 1H), 7.47-7.45(m, 4H), 7.42-
s~ OQ) { 737 (m, 2 H), 6.94-6.95 (m, 2H),
N 5.97-5.95 (m, 1H), 5.03-5.00 (m,
2H), 4.51-4.50 (m, 4H), 4.49-
¢ 435 (m, 3H), 3.69-3.67 (m, 1H),
@/ 3.53-3.51 (m, 3H), 3.49-3.45 (m,
oy 1H), 3.08-3.05 (m, 6H), 2.99-
N 2.88 (m, 2H), 2.47 (m, 6H), 2.45-
A f 241 (m, 1H), 2.15-2.11 (m, 2H),
1.94-1.90 (m, 2H), 1.72-1.70 (m,
(2SAR)-4-80] =5 4]-1-((2R)-2-(3-(2-(6-(2-(2- 2H), 1.49-1.47 (m, 3H), 1.09-
sho] == A 9 d)-5,6,6a,7,9,10- 1.06 (m, 3H), 0.92-0.83 (m, 3H).
#a}aho) = 2 -8H-
T 11,2459 B 1e[2,3-¢] 9 2] b2
8-%)-3-o}AtHto] Abo] E 23,1119 ¥-3-
el F A oo 4= AbE-5-4)-3-
W E e O)-N-(S)-1-(4-(4-H G Bl o} -5
el d)ol &)y F e l-2-7} 2 2ofr =

252

Iz
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Ex 13 903.4 9034 | 'HNMR (DMSO-d6, 400
MH2):5 14.75 (s, 1H), 8.99 (s,
1H), 8.42-8.44 (m, 1H), 7.91-
7.92 (m, 1H), 7.43-7.46 (m, 2H),
7.35-7.39 (m, 3H), 7.18-7.22 (m,
o 1H), 6.83-6.87 (m, 2H), 6.07 (s,
SO 1H), 5.11-5.12 (m, 1H), 4.88-
N*NJ\NI 491 (m, 1H), 437 (s, 1H), 4.28
N (s, 1H), 3.93-4.06 (m, 4H), 3.76-
(25 4R)-4-5F0] = F A -14((2R)-2-(3-2-(6-2-(2- 3.82 (m, 2H), 3.63-3.66 (m, 1H),
alo] =2 A # d)-5,6,62,7.9,10- 3.45-3.48 (m, 1H), 3.09-3.12 (m,
A} a}o] = 2-8H- 1H), 2.87-2.92 (m, 3H), 2.62-
A e f1',24,5]5) 24 (2 39 2] - 2.67 (m, 4H), 2.46 (s, 3H), 2.18-
§-01)2-0 1A 3 23 3] 3 k-2 224 (m, 3H), 2.03-2.05 (m, 1H),
petel o o 1.87-1.95 (m, 4H), 1.78-1.80 (m,
Aol 5 Ajopo] & AHE-5-)3- 1H), 1.52-1.58 (m, 1H), 137
Pl 7B )-N=((S)-1-(4-(4- Pl L ] o} 55 )12 L8 (n [H. 37
2 e 1.39 (m, 3H), 1.23 (s, 1H), 0.95-
Dyl )yell D)s el 2-7h 2 H olr| = 0.98 (m, 4H), 0.79-0.84 (m, 4H).
Ex 14 ~ 909.4 909.5 | 'H NMR (CDs;OD-ds, 400
%%s MH2):5 9.82-9.70 (s, 1H), 7.60-
(J\ 740 (m, 7H), 7.10-7.02 (m, 2H),
— 6.10-6.07 (m, LH), 5.79-5.75 (m,
0™ 1H), 5.06-4.95 (m, 2H), 4.62-
o 1 4.52 (m, 2H), 4.49-4.44 (m, 2H),
Fj”N"\V’OY\‘- AN 424423 (m, 1H), 3.99-3.3.63
A Ny L Mgy (m, 11 H), 3.45-3.42 (m, 2H),
S PN 3.40-3.38 (m, 3H), 2.98 (s, 1H),
N‘NlN; 2,57 (m, 3H), 2.47-2.45 (m, 2H),
i o 232-2.31 (m, 3H), 1.95-1.93 (m,
(2SAR)-1-((2R)-2-(3-(2-(3-Z 5 2. 2 4-(S)-2- 1H), 1.51-1.25 (m. 3H), 1.06-
@-3tel =5 A 9 €)-5,6,62,7.9,10- 1.04(m, 3H), 0.94-0.89 (m, 3H).
@ A}slo] = i-8H-
)8} [1',2":4,5]9) 2}A] =2, 3-c]9 2] U}l -
8- 5 g Hl-1-Y)ol FADoto] G AE-S
U)-3-vl & FEL e 9)-4-5] 0] 25 ALN-((S)-1-
(4-@-Pl e Elo}L-5-2yu d)ol &y} g ©l-
2.7k H 2mopu| =
Ex 15 HQ 891.4 891.2 | 'H NMR(400 MHz, CD:0D):5

N N
N, |

2 - >
o= Ve = OH
NHO oL/ Y P

/
e
A

z=z

N—,
C_\u LA
don

(28 AR)-4-5}0] =5 Al-1-((2R)-2-(3-2-3-((S)-
2-(2-8Fo] = F A 7] W)-5,6,62,7,9,10-
dA}5ho] = 2 8H-
SR 11,24, 515 244 22, 3-c]3) & v -
8-l & wl-1-
Ayoll Z Aol o] &AL E-5-Y)-3-
) e 2 b 9)-N-((S)-1-(d-(@- D gl o
Dl &I g d-2-7te B ol =

) T

T

9.86 (s, 1H), 7.56-7.36 (m,
7H),7.05-7.03 (m, 2H), 6.15 (m,
1H), 5.05-5.01 (m, 2H), 4.60 (m,
2H), 4.54-4.50 (m, 2H), 4.44 (m,
1H), 4.24 (m, 1H), 3.88-3.66 (m,
11H), 3.55-3.45 (m, 6H), 3.00-
2.87 (m, 1H), 2.59 (s, 4H), 2.37-
2.18 (m, 3H), 1.99-1.93 (m, 2H),
1.53-1.51 (m, 3H), 1.05-1.04 (m,
3H), 0.89-0.88 (m, 3H).
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Ex 16 7N\ 905.4 905.6 | 'H NMR (CD:;OD-ds, 400
N >:<OH MH?2):5 9.45-9.40 (s, 1H), 7.60-
N\> s 7.40 (m, 7H), 7.10-7.02 (m, 2H),
>4 Nj/)\/}\ . 6.64-6.58 (m, 1H), 5.45-5.44 (m,
AU =S 1H), 5.06-4.95 (m, 1H), 4.70-
n N 4.64 (m, 2H), 4.53-4.44 (m, 3H),
}N NS Y 4.19-4.18 (m, H), 3.85-3.60 (m,
\,N\/\O/J - N 12H), 3.48-3.43 (m, 3H), 2.70-
2.69 (m, 1H), 2.57 (m, 3H), 2.49-
(284R)-4-50] =5 A]- - ((2R) -2-(3-(2-(4-((S)- 245 (m, 3H), 2.32-2.31 (m, 3H),
2-(2-8}+0] =2 A1 7 )-5,6,6a.7,9,10- 2.00-1.94 (m, 3H), 1.51--1.25
Fr}sho] = = .8H- (m, 3H), 1.06-1.04 (m, 3H),
SRR 41,274,513 2HA4] 12 3¢9 2l o4l - 0.94-0.89 (m, 3H).
8-2)obA| F-1-d)ol] FAobo] A G ARE-5-
-3+ B 1 )-N-((S)- 1-(4-(4-
vle g obE-5-hy 3l ol )] E e d-2-
R F 2o E
Ex 17 " 905.4 9052 | 'H NMR (CD:;0D-ds, 400
on Nﬁ”\[“) MHz):5 9.54 (s, 1H), 7.57-7.34
@*/ @ (m, 7H), 7.04-7.02 (m, 2H),
A N0 6.13-6.12 (m, 1H), 6.23-6.08 (m,
N, /\ﬁ/ ~ \/\ 3H), 4.58-4.44 (m, 3 H), 4.17 (s,
s 1H), 3.88-3.37 (m, 15H), 2.55 (s,
(284R)4-5}°] = 5 4] 1-(2R)-2+ ("’ ((1-(4-((9)- SH), 2.41-2.19 (m, 4H), 1.95-
2-(2-8Ho] =521 9d)-5,6,64,7,9,10- 1.94 (m, 1H), 1.53-1.46 (m, 6H),
#A}a}o] = 2-8H- 1.29-1.28 (m, 1H), 1.06-1.05 (m,
A 12]1,2"4,519 24} 1 2,3-¢] 9 2 Th- 3H), 0.93-0.89 (m, 3H).
m)——] | q ol.]- r)l):;; F2-
Ay Aolo] AL ALE-5-Y)-3-
HIE 5 EL e )-N-((8)- 1-(4-(d- B ¥] o} -5
ol g)v] EEd 22 B ol =
Ex 18 NS 877.4 877.3 | "H NMR (400 MHz, CD:OD) §
> \/\ 9.82-9.79 (m, 1H), 7.57 - 7.31
\/’\ (m, 7H), 7.06-7.02 (m, 2H),
. Hn"\,o 6.14-6.09 (m, 1H), 5.05-5.01 (m,

O~

Pa \/OH / o /K\/

\//\Ji

(2S,4R)-4- c}o] == A 1-((2R)-2-(3-(2-(3-((S)-
2-(2-8F0] = A 9 d)-5,6,6a,7.9,10-

dAtslo] = 2-gH-

bR =(1'2"4,519] 243} {2, 3-c] 9 2] T} -

8- ) Z 2 Hl-1-D)oll ZA)ofo] &g AL E-5-
&)-3- vl 5B )-N-(5)-1-(4-(4-

vl opE-5-ohyu ol &)ya} E o -2

7he 8 2opp] = (32617 o 4271 1)

1H), 4.83-4.81 (m, 2H), 4.63-
4.4 (m, 5H), 4.21-4.10 (m, 3H),
3.85-3.41 (m, 12H), 3.12-2.97
(m, 1H), 2.62-2.59 (m, 5H),
2.40-2.20 (m, 2H), 1.93 (m, 1H),
1.61-1.51 (m, 3H), 1.07-1.04 (m,
3H), 0.92-0.88 (m, 3H)
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Ex 19 NS 877.4 8773 | 'H NMR (400 MHz, CD;OD) &
=N 9.93-9.92 (m, 1H), 8.15-8.09 (m,
N 1H), 7.59 — 7.35 (i, 7H), 7.06-
o 7.03 (m, 2H), 5.06-5.01 (m, 1H),
o /ij j’ ¥° 4.83-4.81 (m, 2H), 4.63-4.44 (m,
T 5H), 4.21-3.93 (m, 3H), 3.85-
N s 3.43 (m, 12H), 3.4-3.3 (m, 2 H),
= o ‘/AN/‘\J 2.99-2.98 (m, LH), 2.68-2.60 (m,
SN NS 5H), 2.40-2.22 (m, 2H), 2.01-
Ny 1.93 (m, 1H), 1.61-1.51 (m, 3H),
iy 1.07-1.04 (m, 3H), 0.92-0.88 (m,
(2S AR)-4-5}0] =2 A 1-(2R)-2-(-(2-(B-(S)- 3H).
2-(2-8Fo] == 4] #]'d)-5,6,6a,7,9,10-
#A}a}o] = 2 .8H-
S 2A] [11.2"4,515] 24 [2.3-c] 5 2] Thx -
8- E T-1-d)o F A ofo] AL AL E-5-
A)y-3-01 5B} e 2)-N-((S)-1-(4-(4-
s E] o} &-5-9) 3 ol ©) 3] F e T-2-
Fh2 o= YA o g F A 2)
Ex 20 988.5 988.4 | 1HNMR (400 MHz, DMSO-d)
58.99-9.00 (m, 1H), 8.42-8.44
(m, 1H), 7.91-7.93 (m, 1H),
7.43-7.48 (m, 3H), 7.34-7.38 (m,
4H), 7.18-7.22 (m, 2H), 6.83-
6.86 (m, 2H), 6.10 (s, 1H), 4.89-
493 (m, 1H), 4.34-4.37 (m, 1H),
426-4.28 (m, 1H), 4.20-4.21 (m,
(28 4R)-4-8}0] =2 Al -1 -((R)-2-(3-(2-(4~((4- 2H), 4.03-4.06 (m, 1H), 3.63-
((S)2-2-51 0] =% A 9)-5,6.6a,7.9,10- 3.71 (m, 2H), 3.43-3.47 (m, 2H),
S A o o] = 2-gH- 3.14-3.19 (m, 2H), 3.00-3.06 (m,
A 11,274,517 A = [2,3-c] 7 2 - oH), 2.80-2.85 (m, 4H), 262~
DRt LT = 2.68 (m, 3H), 2.31 =2.35 (m,
8-y ¥ ol & el -1- )y vl ) ) o 2 -1 2H), 2.06-2.08 (m, 2H), 1.90 —
Ayoll FAyofo] A2 AFE-5-Y)-3- 1.98 (m, 4H), 1.69-1.82 (m, 6H),
o e 5l = Y)-N-((S)-1-(4-@4-T & Bl o] 5. 1.60-1.64 (m, 3H). 1.35-
ohydl el &) E ] H2-7k 2 L 2ofr| = 1.46(m,9H), 1.08-1.10 (m, 1H),
0.93-0.98 (m, 3H), 0.79-0.84 (m,
3H).
Ex 21 1003.5 1003.8 | 'H NMR (400 MHz, CD:0D) &

((S)-2-2-8fo| =5
Fr}sho] = =.8H-

A 42{1',244, 515 2} 4] 22]2,3-c ]9 2] oA -
8-)F s d-1-L)ol &)y sl e} zl-1-
Ayl HAlyoko] 429 A E-5-20) 3

P 4B 2)-N((S)-1-(4-(4- T E Bl o} E-5-
)3l )ol )9 E ) el2-7) 2 2ofe)

J31d)-5,6,6a,7,9,10-

9.80 (m, 1H), 7.59 —7.35 (m,
7H), 7.04-7.02 (m, 2H), 8.11-
8.10 (m, 1H), 5.04-5.02 (m, 2H),
4.75-4.42 (m, 8H), 4.19 (m, 1H),
3.96-3.38 (m, 20H), 2.98-2.87
(m, 3H), 2.58-2.55 (m, SH),
2.39-1.92 (m, 6H), 1.61-1.48 (m,
3H), 1.28 (m, 3H), 1.06-1.02 (m,
3H), 0.89-0.85 (m, 3H).
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[1228]

Ex 22 10025 1002.7 | 'H NMR (400 MHz, CD:0OD) &
W T”Y 3o 3;;3 (m, 1H), 7.56 7.36 (m,
e ), 7.05-7.03 (m, 2H), 8.12-
f Moy Sy 8.10 (m, 1H), 5.05-5.02 (m, 1H),
U >*/.; o 4.62-4.44 (m, 5H), 4.19 (m, 1H),
- 3
(25 AR)4-540] =5 A L(Ry2-HAH 4H). 260 G SFD 235183 (m,
((S)-2-2-8to] == A1 7 'd)-5,6,64.7.9,10- 12H), 1.81-1.58 (m, 4H), 1.06-
gla}sto] = 2-8H- 1.04 (m, 3H), 0.89-0.88 (m, 3H).
S ebA 1(1,2"4,515] 244 12 3-c] 9] 2] T -
-oh)s 7l 2l d-1-eyell ey 3l 2 e -1-
yoll 5 Ayolo] A E-5-2)-3-
B )N - R E o)
sl d)yel &) Fejd 272 F 2ol =
Ex23 919.5 9197 ['H NMR (CD;OD-di, 400
MH2): 9.74 (s, 1H), 7.47-7.34
(m, 7H), 6.97-6.93 (m, 2H),
6.08-6.06 (m, 1H), 53-5.2 (m,
1H), 4.25-420 (m, 1 H), 4.95-
4.87 (m, 2H), 4.75-4.70 (m, 2H),
N 4.47-4.15 (m, 4 H), 3.83-337 (m,
(28,4R)-4-3}0] =5 A]-1-((2R)-2-(3-((1-(3- 14H), 2.98-2.75 (m, 2H), 2.55 (s,
(((S)-2-2-8F°] == A #Hd)-5,6.62,7.9,10- 3H), 241-2.19 (m, 2H), 1.95-
A} 5}o) = i-8H- 1.74 (m, 4H), 1.46-1.39 (m, 7H),
T 8FR) (124,519 BFA) (2 3-c] ¥ ] vhal- 0.96-0.94 (m, 3H), 0.93-0.89 (m,
S A 1) 2 o -
S Ayofo] LA 5-4)-3-
\_;ﬂu AERS ],1, o]) N- ((S) 1- (4 (4 U-”E]El Q}_ .
sl )l @) Fel el 2-7F 2 2ofw
(Int-25 = 5-E] A 5)
Ex 24 9195 919.6 | 'H NMR (CD;0D-ds, 400

o 7
\/OH »\ N \[\ \/ Y»J}’NQLOH
/\f/\ /Nv N-g / -

/\/
N

(2S4R)-4-5}0] 25 A]-1((2R)-2-(3-((1-(3-

((9)-2-(2-5Fe] =543l )-5.,6.62,7.9,10-

dA}alo] =5 -8H-

A 1,24, 5159 244 1e[2,3c17 2 T2

8-yell )] o 2 - 1- ) 3t s g0

DyS A obo] 2 G AME-5-L)-3-

“ﬂ%‘f B} O)-N-((S)-1-(4-(4- T 2 Bl o} &5
D)ol d)s] £ 2l d2-7p = 2oke| =

(Int-26 © 2 58] T4 %)

MH2):6 9.74 (s, 1H), 7.47-7.34
(m, 7H), 6.97-6.93 (m, 2H),
6.08-6.06 (m, 1H), 5.2-5.1 (m,
1H), 4.25-4.20 (m, 1H), 4.95-
487 (m, 2H), 4.75-4.70 (m, 2H),
447-4.15 (m, 4 H), 3.83-3.37 (m,
14H), 2.98-2.75 (m, 2H), 2.55 (s,
3H), 2.41-2.19 (m, 2H), 1.95-
1.74 (m, 4H), 1.46-1.39 (m, 7H),
0.96-0.94 (m, 3H), 0.93-0.89(m,
3H).
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[1229]

Ex25 Vs 960.5 960.4 | 'HNMR (CD;OD-d4, 400
) \,::\ MH2):5 8.77-8.78 (m, 1H), 7.67-
\N/L)v-\_ SN 7.69 (m, 1H), 7.31-7.36 (m, 4H),
con o g 7.07-7.14 (m, 2H), 6.77-6.81 (m,
[/\ ~ IS IR F 2H), 5.86-5.92 (m, 1H), 5.08-
M /l Y ”Q\ 511 (m, 1H), 4.34-4.45 (m, 2H),
b 421-4.24 (m, 2H), 3.72-3.85 (m,
(2S4R)-4- OM EHA-14((2R)-2-(3-2-(3-(4- 2H), 3.46-3.59 (m, 5H), 3.38-
((S)-2-(2-8to] =F Al # H)-5,6,6a,7,9,10- 3.39 (m, 2H), 2.82-2.98 (m, 6H),
A} 5}o] - 2 -8H- 238 (s, 3H), 2.24-2.35 (m, 5H),
2 e [1124,515] 214 e [2.3-c]3 2] Tl 2.04-2.11(m, 3H), 1.80-2.00 (m,
LJ)J}] lﬂ[qd 1- })113;}4&] 1_] Aeie 8H), 1.48-1.51 (m, 2H), 1.42-
s 1.43 (m, 3H). 0.95-0.97(m, 3H),
OJMEAM Ol B EARE-S- )3 0.80-0.85 (m, 3H).
vl e 2 Eh e O N-((S)-1-(4-(4-P 2 Bl o} 5. ’
Ayl eyl @)s] F2jd2-7 2 E ofr| =
(Int-29 & 56 F41E)
Ex 26 Vs 960.5 960.4 | 'H NMR (CDs;OD-ds, 400
. VSN MH2):5 8.78 (s, 1H), 7.67-7.69
P A (m, 1H), 7.31-7.36 (m, 4H),
on L Mo 7.07-7.14 (m, 2 H), 6.77-6.81 (m,
SOuSi SOy 2H), 5.86-5.92 (m, 1H), 5.08-
D PR 5.11 (m, 1H), 4.34-4.45 (m, 2H),
A T e 421-4.24 (m, 2H), 3.72-3.85 (m,
(28 4R)-4-3}F0] =5 A]-14((2R)-2-(3-(2-(3-(4- 2H), 3.46-3.59 (m, 5H), 3.38-
((S)2-(2-3F ) =5 A1 5 d)-5,6,62,7,9,10- 3.39 (m, 2H), 2.82-2.98 (m, 6H),
S A}5h0] = 7 -gH- 238 (s, 3H), 2.24-2.35 (m, 5H),
;L] B}X} w124 g]q 247 023019 ] 1} 71- 2.04-2.11(m, 3H), 1.80-2.00 (m,
oly7) 7] ) £1.1-21) 5] 2 2] T)-1- 5145:)3 1448;1.510(315. (2);1)7 1A42;H
MEA'MO} AV'S' )3 ojso-g.msé (n)f 3, (. 3.
S P NS 13-4 B o} -5 ’
ysld)el] tﬂ)'. F]d-7E B 2ofr] 2
(Int-30 © 2 58] g4l =)
Ex 38 s 905.4 905.5 | 'H NMR(400 MHz, CD;0D):3
ad 9.87 (s, 1H), 7.13-7.76 (m,
s 7H),6.86-6.89 (m, 2H), 5.95-6.01
o &N}w (m, 1H), 5.01-5.03 (m, 1H),

N
e /\//\ o N ow
L I
SN N~

N
(ZS,4R)-4-'5'}°I =5 AH(R)2-G-C-E-((9)-
2-(2-80] = F 2] #'9)-5,6,6a,7,9,10-

A} &}o] = & -8H-

A 0 1,24,515 @A) 12 3-c1 9] 2] T A
8-yul el o] ¢ Ti-1-

ol 5 ADoo] 2 AbE-5-4)-3-

vl e B )-N-((S)-1-(4-(4-P L E] o} -5
syl ey Eejd-2-71 2 2o =

4.33-4.50 (m, 4H), 3.31-3.82 (m,
6H), 3.00-3.25 (m, SH), 2.80-
2.83 (m, 2H), 2.48 (s, 3H), 2.14-
228 (m, 8H), 1.81-1.96 (m, 4H),
1.52-1.59 (m, 2H), 1.27-1.31(m,
2H), 1.01-1.10 (m, 3H), 0.80-
0.90 (m, 3H).

(01 A Z] - g 5]

921 ohefol 51 004, £.E
PUAT BAHA = Gk

FF
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[1230]

Ex4l | o 4\:/> R 891.4 891.6 | 'HNMR (DMSO-ds, 400
> s TN j MH7):68.97-9.03 (s, | H),8.38-
o= N‘J'\// 8.48 (m, 1H), 8.09-8.20 (s, LH),
4 \ o NJ*OH 7.35-7.50 (m, 6H), 7.13-7.20 (s,
AN /N'\) N«O\,/ s 1H), 6.94-7.11 (m, 2H), 6.13-
N o 621 (s, 1H), 5.72-5.79 (s, 1H),
e 4.86-4.95(m, 1H), 4.53-4.61 (s,
N 2H), 4.25-4.40 (m, 3H), 4.12-
(28,4R)-4-3}0] =5 A]-1-((2R)-2-(3-(2-(3-((S)- 4.23 (m, 2H), 3.97-4.08 (m, 4H),
2-(2-3Fo] == A ].d] J)-5,6,6a,7,9,10- 3.66-3.73 (m, 4H), 3.04-3.18 (m,
Ao = -gH- 4H), 2.88-2.96 (m, 2H), 2.44-
A 1,244,515 T4 [2,3-c]3 ] vhel- f;‘; gs(*m 2.17-2.31 (m, 2H),
Al . By 98-2.00 (m, 3H), 1.73-1.92 (m,
8-y 7| 2] td-1-A)of] £ A]jo}o] AL ALE 5. b
o I ), 1.44-1.50 (m, 1H), 1.34-
2)-3- vl P e SD-NA(S)-1-(4-(4- 1.41 (m, 3H), 121-1.26 (s, 1H) ,
e Ejol&-5- ) el )T & ©-2- 0.93-1.00 (m, 3H), 0.97-0.84 (m,
R o= (B9 o4 dA 3H).
Ex 42 HO 891.4 891.7
N= s e ’//
N= i / \/
NN %/N\)‘OH
HN, N
N &j> N;]/"”‘r/
o s
(AR5 0] = = A LLRY2-C-2-G(S
2-2-5F0]| =2 A 7 H)-5,6,62,7.9,10-
w}a}o]ge,.gg.
T 11, 2'4,59 B4 1e[2,3-¢] 7 2] oA
8-21)] 7] & ]r} 1-Q)ol| & Aholo] S ApEs-
0‘)3 o & 5] 5 2)-N-((S)-L-(4-(4-
e el 0}%‘-5-" ¥l el ey Ee wl2-
FR2 B 2obu] = (FE41A) o)A 1A 2)
Ex 43 “/H\\/ 9195 919.6 | 'H NMR (400 MHz, DMSO) &
P Q 9.56 (s, 1H), 7.57 - 7.34 (m, 7H),
o 7.04—7.02 (m, 1H), 6.13(s, 1H),
o i 496 -4.82 (m, 2 H), 4.64— 461
L J& el (m, 3H), 4.52-4.48 (m, 4 H), 4.07
YT o )‘ oH —3.50 (m, 12 H), 3.03 (s, 3 H),

- OH N /\/

K/EV/\« j

(23.4}1)-4-6}0] =2 A 1((R)-2-(B-(2-((4-((S)-
2-(2-8}0) == A1 H)-5,6,64,7,9,10-
FA}5} o] = F -8H-

A 2[1',2"4,515 244 2[2,3-c]9 & thl -
8-

ehatol & 5L el Ay g)olu] i)l F Ahoo]
2o ALE-5-U)-3- 7 N EF )-N((9)-1-(4-
@] op&-5-Y) ol ghd] Fe ©-2-
FrEE 2ol =

256 (s, 3H), 2.52-2.22 (m, 6
H), 2.14-1.80 (m, 5 H), 147 —
1.35 (m, 3H), 1.19 - 1.10 (m,

3H), 0.97 (d,J = 6.3 Hz, 3H),

0.81 (d,./=6.7 Hz 3H).

- 145 -

ZIHSd 10-2023-0037549



[1231]

Ex44 | - n K 974.5 9747 | '"H NMR(400 MHz, CD;0OD):3
LT 9.67 (s, 1H), 7.347.66 (m,
9 A 7H),6.96-7.06 (m, 2H), 6.59-6.64
(m, 1H), 5.01-5.03 (m, 1H),
4.13-4.62 (m, 5H), 3.61-385 (m,
o 15H), 3.38-3.52(m, 3 H), 2.48-
o= 3‘*""(<R)'2'(3'(2'(4'<(5>'2' 2.56 (s, GH), 2.14-2.48 (m, GH),
= A} 9 )-5,6,6a,7,9,10- 1.81-1.96 (m, 1H), 1.52-1.59 (m,
#lA}slo] = i-8H- 3H), 1.01-1.10 (m, 3H), 0.80-
kA {11,24,59) 244 122 3-c] 9] P TR - 0.90 (m, 3H). (Y- Fd A=
8-)-[1.4-Ho] I F 2 El -1 ol =2 5 9 ofefel
yell FADolo] &S AbE-5-2)-3- =3or, wE QR A7}
W 5 9)-N-((S)-1-(4-(@d-H D E] o} F-5- G A = A e
01)\,1114)(;”()) B ]U 2- ;]_—1 ® 1‘0}111
Ex 46 ) (0“ 921.4 921.6 | 'H NMR(400 MHz, CDs;OD):3
o QANH NN 9.64 (s, 1H), 7.26-7.46(m, 7H),
o AL 6.92-6.97 (m, 2H), 6.02 (s, LH),
/k )wﬂ\ PP ;»« s N 5.39(s, 2H) , 4.80-4.95 (m, 2H),
' 4.46-4.75(m, 4H), 3.25-3.77 (m,
(ZS.4R) -4- o] ]5 5 Al-N=((R)-2-5} 0] B2 A - 19H), 3.10-3.15(m, 2H), 2.48(s,
1-(4-(4-" 2 E] o} Z-5-2) ] Dol &)-1-2-(3- 3H), 1A49ﬂ—2.48 (m, 8H), 0.92-
QHA(((S)-2-(2-5F 0] = A ] - 1.00 (m, 3H), 0.80-0.90 (m, 3H).
5.6,63,7,9,10-3 A} 8} o] = & §H-
F A e [1,24,515 24 1ef2,3-c]9 2 Th1-
8-‘?’)U11LJ)JM #dd-1-
Dyoll = Aok & ALE-5-00)-3-
e Febe )] e W2-7p 2 s olu] =
Ex 47 /N@ 917.4 917.5 | "H NMR (400 MHz, CD:0D-ds)

O N7 \ P HN
[vm/j/ l\!i:) - ‘\\ N »T*\*o
N7 \ﬁ; HE/

(2SAR)-4-3}0] =5 A]-1-((2R)-2-(3-(2-(5-((S)-

2-(2-8Fo] = F A 7] W)-5,6,62,7,9,10-

#A}slo] 2 2-gH-

S A 11,24, 5713 24 [2,3-c]3 & v -

8-A)FAlsto] = 2 Alo] 2 2 M| &-

2(1H)-2)oll B Ayoho] A& A} 2-5-90)-3-
l” - Bb e 9)-N-((9)-1-(4-(4- I R Ef ©]2

He)ell )3 E e el2-7t 2 8 2olr| =

58.82-8.73 (m, 1H), 7.73 - 7.63
(m, 1H), 7.39-7.28 (m, 4H),
7.16-7.01 (m, 2H), 6.85-6.72 (m,
2H), 5.93-5.82 (m, 1H), 4.95-
4.89 (m, 1H), 4.54-4.18 (m, 4H),
3.89-3.67 (m, 2H), 3.59-3.38 (m,
4H),3.27-3.24 5, 1H), 3.08-
3.01(m, 1H), 2.92-2.73 (m, 3H),
2.62-2.45 (m, 6H), 2.39-2.36 (m,
3H), 2.28-2.06 (m, SH) , 1.91-
1.77 (m, 2H), 1.52-1.18 (m, 7H),
1.00-0.89 (m, 3H), 0.82-0.76 (m,
3H).
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[1232]

Ex52 [/«(0'* 975.5 9755 | 'H NMR (400 MHz, CD;0OD) &
A Ny 9.60 (s,.J=28.1 Hz, 1H), 7.60 —
J\r/J\NH s 7.39 (m, 6H), 7.35 (s, 1H), 7.05
,,N]) rads (t,J=8.8 Hz, 2H), 6.09 (s, J =
. P AR 14.9 Hz, 1H), 5.29 (s, 1H), 5.02
PN Qe (dd,J=14.0,7.0 Hz, 1H), 4.62
T 3L R (5. 2H), 4.55 — 4.46 (1, 2H), 4.24
-e /= OA\/ (s, 1H), 3.99 - 3.90 (m, 2H), 3.86
(3R.55)-1-((R)-2-(3-(2-(4-(((S)-2-(2- (s, 2H),3.83 (s, 1H), 3.78 (s,
slo] == A 9 H)-5,6,62,7.9,10- 1H), 3.73 (d,J=9.9 Hz, 1H),
2 1}a5ho] = 2 .8H- 3.64 (s, 2H), 3.53 —3.40 (m, 2H),
A e 1224,.519) 24 23] 2] - 334 5. 6, 322 (5, 2H), 256 (5,
8.2y ey 2] -1 J=29 Hz, 3H), 2.49 (mm, J=
o o 13.8, 6.7 Hz, 1H), 237 (dd, J=
Ayoll FANoFo] G ALE-5-Y)-3- 13.8,7.1 Hz, 2H),2.25 (d,J =
o e - Eb e A)-5-(((S)-1-(4-(4- T E] o &-5- 17.2 Hz, 2H), 2.13 - 2.03 (m,
s dyell @y7F 2 ey Fed-3- 1H), 1.72 (d,J = 12.4 Hz, 2H),
ofo] A H-El P o] & 1.61 (d,J="7.0 Hz, 1H), 1.52 (d,
J=7.0Hz, 2H), 1.11 (m, J =
223, 10.6, 5.0 Hz, 9H), 0.91 (dd,
J=12.0, 6.6 Hz, 3H).
Ex 54 " 75 o~ 905.4 905.6 | 'H NMR (400 MHz, CD;0OD) &
on N G 9.59 (s,.J=21.8 Hz, 1H), 7.57
«*\VL\\,A.‘NJ\ P (d,J=6.5Hz, 1H),7.54-7.40
L L\VNTA\‘ o }N I (m, SH), 735 (5, 1H), 705 (1. /=
[ NPND A 8.5 Hz, 2H), 6.10 (s, J=22.2 Hz,
T Vi 1H), 5.03 (m,J = 13.9, 7.0 Hz,
2H), 4.65 (s, 2H), 4.51 (1,./="7.9
(25 4R)-4-3F0] T F AL - 1-((2R)-2-(3-(2-(4-((S)- Hz, 2H), 442 (s,J=17.9 Hz,
2-(2-5F0] =5 A] 7] 'd)-5,6,64,7,9,10- 1H), 4.18 (s, 1H), 3.92 (s, 4H),
) 5o] = 2-8H- 3.80 (dd, /=233, 119 Hz, 4H),
]2} R) 1 124,515 2H A 1ef2,3-019) ] Tl 3.72 (d,J=9.6 Hz, 2H), 3.63 (d,
8-20)-2-vle] 51 2] €11 J=10.5Hz, 2H), 3.50 (m, J =

e = 10.3 Hz, 3H), 2.56 (s, SH), 2.38
ol 5 ANoko] S AR : (m,2 )

‘ - ) 0, 2H), 2.26 - 2.11 (m, 2H),
A )-N((5)- 1-(4-(- P D E] o b5 1.96 (m, J =23.8,15.5 Hz, 1H),
el o) & el d-2-7F 2 molm| = 1.65—1.45 (m, 6H), 1.06 (d..J =

6.3 Hz, 3H), 0.90 (t, J=8.1 Hz,
3H).
Ex 55 j 905.4 9055 | 'HNMR (400 MHz, DMSO) &

o
. )\ OH

Belce

\

o
\'/\N]
. o
No?g”

H
(2SAR)-4-510] 25 A] - 1-(2R)-2-(3-2-(4-((S)-
2-2-3} 0| = E A 7 d)-5,6,6a,7,9,10-
SA} 5} o) = 5-8H-
) 2}A] 1w (1'2"4,519] 27 (2, 3¢9 2] T} 7 -
8-2)-3-wl & o o) 2} -1
ol F A obo] G ARE-5-2)-3-
o e Kl Y)-N((9)-1-(4-@-H D B o} 5.
DyF )3 ST H-2-7F 25 ol =

GRS o EA

10.63 (s, 1H), 8.99 (s, 1H), 8.41
(d,J="7.7Hz, 1H),8.19 (s, 1H),
751 -7.30 (m, 7H), 7.20 (s, 1H),
7.07 (d.J=83 Hz, 1H), 6.99 (1,
J=7.6Hz, 1H), 6.09 (s, 1H),
495 -4.84 (m, 1H),4.75-4.49
(m, 2H), 435 (t,J="7.9 Hz, 1H),
431-4.24 (m, 1H),3.72-3.50
(m, 9H), 3.20 — 2.76 (m, 6H),
275 —2.54 (m, 1H), 2.45 (s, 3H),
234-2.30 (m, 1H),2.30-2.14
(m, 3H), 2.07 - 1.72 (m, 5H),
141 (dd,J=37.3, 6.9 Hz, 3H),
1.26 - 1.04 (m, 3H), 0.99 - 0.93
(m, 3H), 0.82 (dd, /=143, 6.6
Hz, 3H).
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[1233]

Ex 56 905.4 905.6 | 'H NMR (400 MHz, DMSO) &
1040 (s, 1H), 8.99 (s, 1H), 8.45
(d,J=83Hz, 1H),8.05 (s, LH),
7.56 —7.20 (m, 7H), 7.15 (s, 1H),
7.11-7.02 (m, 1H), 6.96 (t, J=
7.0 Hz, 1H), 6.10 (s, 1H), 4.96 —
4.82 (m, 1H), 4.63 -4.49 (m,
2H), 436 (1,J=8.0 Hz, 1H),
432-4.26 (m, 1H),3.78 -3.59
(m, 9H), 3.24 —2.73 (m, 6H),
272 -2.64 (i, 1H), 2.46 (s, 3H),
235-232(m, 1H),2.26-2.14
S 1 5140204 [Pt
2-(2-5F0] = H A 31 )-5,6,62,7,9,10- (. 3H), 097 (d, /= 6.3 Hz, 3H),
@A}slo] = 2-8H- 0.81 (d,J=6.7 Hz, 3H).
A 211,2"4,513 4] 202, 3-c] 3 2 b2 -
8-2)-3-v e =) o 2] ©-1-
Ayoll FAofo] 2 AFE-5-Y)-3-
o e 2 e} ) N(9)-1-(4-@-Pl D E] o} 2-5-
Dol )3 E 8] el-2-7F = B ofn =
G4 o182 2)
Ex 57 S 905.4 9055 | 'HNMR of (CD;OD-ds, 400
o &“l “‘f { Y . MHz):5 9.54 (s, 1H), 7.57-7.34
Ek\/r Sy N OHN‘{/ (m, 7H), 7.04-7.02 (m, 2H),
- Kt o S 6.13-6.12 (m, 1 H), 6.23-6.08 (m,
LA A 5‘ M Non 3H), 4.58-4.44 (m,3 H), 4.17 (s,
3 ~ 1H), 3.88-3.37 (m, 15H),2.55 (s,
(25 4R)-4-5F0] 52 A]-1-((2R)-2-(3-((1-(4-((5)- 5H), 2.41-2.19 (m, 4H), 1.95-
2-2-5F o] =5F A 7] )-5,6,6,7,9,10- 1.94 (m, 1H), 1.53-1.46 (m, 6H),
A} slo) = B8 H- 1.29-1.28 (m, 1H), 1.06-1.05 (m,
T RFA) {124,557 212 (2 3] 2] Th - 3H), 0.93-0.89(m, 3H).
8- ¥ 7 gl el-1- ) Z = 7.
WG A oFo) L EARE-5-)-3-
o e 2 e} )-N((S)-1-(4-@- Pl L Bl o} 252
)l s Eel w27k n olv| =
Ex 58 S 919.5 919.7 | 'HNMR (400 MHz, CD;0OD) &
aASE 8.78 (s, 1H), 7.57 —7.48 (m, 1H),

‘ M- O
- /LY . }‘j
HN Ny N-Q N
|
SN \,N.\/\UJ\/\; ™

HO\F/\

(25 4R)-4-5} 0] EZ |1 ((2R)-2-(3-2-4(1-
((8)-2-(2-810) =5 A 3] )-5,6,60,7.9,10-
FAr}o}o) =i -8H-

I B} e {1',2"4,5]9) 242) .=[2,3-c] 9] 2] v} 71 -
8-dyol &) 7 2] -1-

ol F Aol o] A AL -5-)-3-
e 2)-N-((5)-1-(4-(4- P Bl o} F 54
ahy# )yl &)y] &)l -2-7h =2 5 2o)r] =

A odEA

739-7.27(m, 5H), 723 (t,J=
7.7 Hz, 1H), 7.02 (s, 1H), 6.86
(d,J=7.6Hz, 2H), 5.97 (s, I H),
513 -5.07 (m, 1H), 496 - 4.92
(m, 1H), 4.55-4.45 (m, 3H),
440 (t,J=83Hz, 1H),437 -
432 (m, 1H), 3.96 -3.84 (m,
1H),3.74 (dd,J=10.7,4.3 Hz,
1H), 3.62 (d,/=9.7 Hz, 1H),
3.57-3.45(m, 6H),3.41-3.35
(m, 3H), 3.06 —3.00 (m, 2H),
2.87-2.79 (m, tH),2.78 -2.67
(m, 2H), 2.38 (s, 3H), 2.14 - 2.02
(m, 1H), 2.01 — 1.81 (m, 4H),
1.51 (d,/=7.0Hz, 1H), 142 (d,

J=7.1Hz, 2H), 1.21 - 1.19 (m,

2H), 0.94 (dd, /= 16.6, 6.5 Hz,
6H), 0.80 (d,./=6.7 Hz, 3H).
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[1234]

Ex 59 U 9195 919.7 | 'H NMR (400 MHz, CD:0D) &
ag. 8.78 (s, 1H), 7.55 — 7.49 (m, 1H),
O 736-7.31 (m, SH), 7.26 - 7.23
9 (m, 1H), 7.02 (s, LH), 6.87 (d,J
AY/N/\: A f) =80 Hz, 2H), 6.00 (s, 1H), 5.12
T - —5.08 (m, 1H), 4.95-4.93 (m,
7 1H), 4.54 — 4.4 (m, 3H), 4.40 (1,
O J=8.1 Hz, IH), 434427 (m,
N 1H), 3.94 —3.89 (m, 1H), 3.74
(2S4R)-4-5 ] =55 A 1-(2R)-2-(3-(2-(4-(1- (dd,J=10.8,3.6 Hz, 1H), 3.62
((S)-2-(2-8F0) == A 7] d)-5,6,62,7,9,10- (d,J=9.8 Hz, 1H), 3.55 - 3.46
sIA)}5}o] = 2.8 H- (m, 6H), 3.40 —3.36 (m, 3H),
e A} {124,515 2F 4] {2 3-c]9 2] v} 7l - 3.10 -2.89 (m, 2H), 3.00 - 2.66
2 m D 2 K212 20
yoll 5 Ayolo] S A E-5-4)-3- P >
v 5 tf}i?;‘ )-N-(S)-1-(4-(4-T L E] o} -5- ji 17(37112 27Hl) Iiz’z ilf)l 11':2(53’
ehsl )l )9 &2 dl-2-7h 2 X o] = 2H), 093(dd, /= 149, 6.5 Hy,
(A o4 “ A 2) G6H), 0.80 (d,J = 6.7 Hz, 3H)
Ex 60 o 919.5 919.6 | 'H NMR (400 MHz, CD:0D) &
on vty ‘ 9.50 (s, 1H), 7.59 - 7.39 (m, 6H),
@"\v - o 734 (s, 1H), 7.04 (t, J=8.6 Hz,
L L T\ ~ ¥ Sy 2H), 6.13 (s, 1H), 5.14 - 497 (m,
N 2= N 2H), 4.61- 4.38 (m, 3H), 4.21 -
o / 4.07 (m, 1H), 3.91 - 3.60 (m,
(254R)-4-8FO] = AL 1-(2-(3-((1-(4-((S)-2-(2- 11H), 3.55 - 3.38 (m, 4H), 2.57 -
Sho] =5 A5 |)-5,6,6,7.9,10- 249 (m, 4H), 2.45 -2.29 (m,
SA}o] = -8 H- 3H), 2.25 - 2.14 (m, 2H), 2.01-
F2FR) (1,274,515 24 ={2,3-¢]7 2l v} - 1.79 (m, 3H), 1.61 (dd, /=102,
805 7 2} 61 20) 2 ek 72 Hz, 1H), 1.51 (t, J=6.8 Hz,
Ay & Aol o] A2 A} Eu502 )3 3H), 1.39 = 1.24 (m, 1H), 1.06
Lq] EERRNES WY ((s) [-@-@-v g o (]dl;;f%‘;l:z%;l)i)o ;g(zédt;;J =
Dyl g)d] Eejd2-vt2 R0l = 67&;1_!) T h
Ex 61 r N o 905.4 9054 | 'HNMR (400 MHz, CD:0D) &
& AN 9.60 (s, 1H), 7.56 — 7.40 (m, 6H),
yon ' ow‘@\ 730 (s, 1H), 7.04 (t, J="7.6 Hz,
o oH 2H), 6.12 (s, 1H), 5.05 - 5.00 (m,
S VO & 2H), 4.82 — 4.26 (1, 3H), 4.24
HHN;P - i 3.35 (m, 16H), 2.58 —2.50 (m,

(254R)-4-5} 0] =5 A] - 1-2-(3-((1-B-(($)-2-(2-
sho] =2 A9 d)-5,6,6,7,9,10-

FAlsto] =28 h-

A 12f1,2"4,519 24 1] 2,3-¢] 9 2] Th -
8-y & 1) eh2-

Ay Ahoko] g AlE-5-2)-3-

v e 5B} e A)-N-((S)-1-(4-(4-TI L ] o} -5
Dyl el dye) g2l H2-7k = 2oln) =
EFED

4H), 247 - 2.30 (m, 2H), 2.20
(dd,.J=14.9, 11.0 Hz, 1H), 1.98
—1.79 (m, 3H), 1.62— 1.54 (m,
1H), 1.53 — 1.43 (m, 3H), 1.29 (s,
1H), 1.07 - 0.96 (m, GH), 0.93 —
0.83 (m, 3H).
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[1235]

Ex 62 YA o 905.4 905.4
N A= s
. \ .
G JoH oy NO‘OH
N>/~\—N N /\N/\(O\T\‘S' -
= I N0 )
HN—"
(2S5,4R)-4-5}0] = % A]-1-(2-(3-((1-(3-((5)-2-
(2-3}o] =2 A9 d)-5.6,6a,7,9,10-
sl A}Elo) = 5L-8H-
A e [11,2"4,515 B4 = [2,3-¢]3 2 vhA -
8-)¥ e ©-1
)< Aofo] 5 AFE-5-9)-3-
o) e B e )N ((5)-1-(d-(4- T 2 Bl o} 2252
sl yel )y Fej 27t 2 20k =
E3EY
Ex 63 905.4 905.4 "H NMR(400 MHz, CDsOD): §
10.02 (s, 1H), 7.59-7.43 (m, 6H),
= 7.30(s, 1H), 7.07-7.2 (m, 2H),
f‘fvofio ¢ 6.12-6.07 (m, LH), 5.06-4.90 (m,
[/\T/OH N =P HN( 1H), 4.64-4.36 (m, 5H), 3.93-
\Q/»\]@INI/\f —~ o 3.44 (m, 15H), 2.61-2.60 (m,
NPy \ /ﬁj SH), 2.48-2.34 (m, 4H), 1.95-

A od 1.93(m, 1H), 1.71-1.70 (m, 3H),
(25,4R)-4-5}0] =2 A]-1-((2R)-2-(3-(2-(4-(2-(2- 1.52-1.49(m, 3H), 1.07-1.05 (m,
Sho] = = A7 7 )60 E-5.6.62.7.9.10- 3H), 0.91-0.85 (m, 3H).

SIEFA {11214 519 214 (2 30191 2] T - A ot wRAR, 2%
8-21) 37 31 2] W-1-yol E A]yoo] -G A s WA DA A = ke
&1)-3-7 & K1} e ) N((S)-1-(4-(4-
e g o}£-5-d) 7l d)ol &)y Z 8] ©l-2-
e ] Rl Y

Ex 67 933.5 933.6 'H NMR (CD;0D-d4, 400

HN
s
N’ N N—,
N—= N/
Ho )= —
&S {
W ~

(2SAR)-4-5F0] 125 1] 1-(2R)-2-G-((1-(4-(((S)-
2-2-8F0] = Z A 3 )-5,6,6a,7,9,10-

SA}sho] = 28

A 2 1,2'4,513 T4 122 3-c] 9 ] ol
8-y eyol A 1) = k-

Ay ANobo] S AFE-S5-Y)-3-

W 5B e 2)-N((5)-1-(4-(4-H D E] o} -5
WAl Dyell D) g2l d-2-72 B ol =
(EFED

MHz):5 9.82-9.77 (s, 1H), 7.60-
735 (m, 7H), 7.08-6.13 (m, 2H),

6.15-6.13 (m, 1 H), 5.22-5.03 (m,

3H), 4.55-4.27 (m, 3H), 3.90-

3.36 (m, 15H), 3.27-3.19 (m,3H),

259 (s, 3H), 2.42-1.94 (m, 9H),
1.55-1.53 (m, 1H), 1.48-
1.45(m,6H)1.08-1.07 (m, 3H),
0.95-0.91(m, 3H).
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[1236]

Ex 68 S 933.5 9335 | 'H NMR (CD;0D-d4, 400
L A= . MHz): 5 9.87 (s, 1H), 7.59-7.36
W5 N g (m, 7H), 7.05-7.03 (m, 2H),
HO\/:\ﬁ (’\ N0, )\;N/\ 6.15-6.13 (m, 1 H), 5.21-5.03 (m,
&) r A o 3H), 4.53-4.46 (m, 3H), 3.89-
o / 3.32 (m, 15H), 3.27-3.19 (m,3H),
(2S4R)-4-B} ] = AJ-1-((2R)-2-(3-((1-(4-(((S)- 258 (s, 3H), 2.42-1.95 (m, 9H),
2-2-3F0] =5 A #)'d)-5,6,62,7.9,10- 1.54-1.48 (m, 7H), 1.08-1.07 (m,
SA}aho] = 2 -8H- 3H), 0.93-0.91(m, 3H)
2R 1201,2'4,515 24 1]2,3-¢] 3 2l oh -
8-)yell )} A -1- ) 3% 2 -2
AyEANoFol S ANE5-)-3-
v H b e )-N=((S)-1-(d-(4-T E E] o} -5
sl )yel &)y Feld-2-7h2 R 2opr =
(THEDY
Ex 69 SR 960.5 960.6 | 'H NMR(CD;0D-ds, 400
e T')\()\ MHz):5 9.91 (s, 1H), 7.28-7.50
N;} 'SR w0 (m, 7H), 6.94-6.97 (m, 2H), 6.03
v 1’“ wo S (s, 1H), 4.93-4.98 (m, 2H), 4.43-
W Mg L~ N 4.55 (m, 4H), 3.89-4.41 (m, 6H),
o oo 3.54-3.78 (m, 13H), 3.29-3.39
(25 4R)-4-5}0] Z55 A -1((2R)-2-(3-(2-(4-(3- (in, 4H), 2.52-2.60 (i, 5H),
(($9)-2-2-3Fol =5 A #'d)-5,6,6a,7.9,10- 2.10-2.48 (m, 6H), 1.83 (s, LH),
S A}5) o) = B8 - 1.42-1.52 (i, 3H), 0.95-0.97 (mn,
T 2FA) {124,517 212 (2 3] 2] Th - 3H), 0.78-0.83(m, 3H)
8- E ) d-1-) 3] A 2l d-1-
Aol FAofo] A g ALE-5-)-3-
e 5 e} e 2)-N-((5)-1-(d-(@d-V D Ef o} & -5-
sl )ell )3 el 2-7k2 8 2olm| =
FEGA A ZA D
Ex 70 960.5 960.6 | 'H NMR(CD;0D-~ds, 400
MHz):5 9.83-9.85 (m, 1H), 7.26-
7.48 (m, 7H), 6.93-6.97 (m, 2H),
6.03 (s, 1H), 4.92-4.96 (m, 2H),
4.40-4.55 (m, 4H), 3.79-4.34 (m,
GH), 3.53-3.77 (m, 13H), 3.22-
Slol N e 11-2.23 (m, 5H), 1.86-1.92 (m,
g&zz;ii )l, ;;H- #'d)-5,6,6a,7.9,10 1HD), 1.42-1.52 (m, 38D, 0.95-
- 0.97 (m, 3H), 0.79-0.83(m, 3H).
bR 120112"4,515 24 1e[2,3-c] 3 2] b7l -
8-¢h¥ E e d-1-) ¥ el d-1-
Aol F Aol o] A &AL E-5-)-3-
o 5 e e 2)-N-((5)-1-(d-(@-V F Ef o} 5
Ayl eyl )y F2jd2-7 2 E 2o =
GHEYA 124 2)
Ex 71 SN S0 891.4 891.6 | 'H NMR(400 MHz, CD:0D):
o o H N‘{ e At 9.98 (s, 1H), 7.58-7.40 (m, 7H),
AT O?,NV'KDH 7.05-7.02 (m, 2H), 6.14 (m,
d_J Ak N 1H), 5.06-5.03 (m, 2H), 4.79-
L ] 3.37 (m, 20H), 2.60-2.56 (m,
t}lf ° 3H), 2.39-2.35 (m, 2H), 2.41-

(25 4R)-4-5F0] = FA]-1-((2R)-2-(3(2-(3-(2-(2-
Blo] =2 A ) d)-6a- & -5,6,62,7.9,10-
FA)s}o] = 2 -8H-

TR ={1,2'4,519] 284 1e2,3-c] 9 2] vl
8-2) ¥ & d-1-L) ol F Aol 4G AL
©1)-3-7 & 5 1h i &) N((S)-1-(4-(4-

s E] o} &-5-A) 3l ) of ©) 3] F e T -2-
tEEsoh = (ZHE 1)

2.39 (m, 1H), 2.35-2.19(m,
1H), 1.59-1.50 (m, 6H), 1.04-
1.03(m, 3H), 0.92-0.90(m, 3H).
(AR YA G B B
)21 ool LHoH, wE
WA AATA L e
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[1237]

Ex72 891.4 891.6 | "H NMR(400 MHz, CD;OD): &
9.90(s, 1H), 7.56-7.40 (m, 7H),
7.03-7.01 (m, 2H), 6.14 (m,
1H), 5.04-5.01 (m, 2H), 4.62-
3.38 (m, 20H), 2.60-2.57 (m,
3H), 2.40-2.37 (m, 2H), 2.37-
(2S.4R)-4-3} 0] E2 A] -1 ((2R)-2-<2-<2-<2-<7-(2- 2.36 (m, 1H), 2.21-2.20(m,
0] 122 A 5 D)-60- 9 E2-5.6.62.7.9,10- 1H), 1.61-1.49 (m, 6H), 1.06-
R 1.03(m, 3H), 0.92-0.90(m, 3H)
i = ; . . (A5 PARNE G ==&
F A 124,519 244 e [2.3-c] 9] 2] vl 337 oho] Ealow mE
8- T B &) H-1-H)of] H A])olo] G AFES- OrZ}7)} A7 | R = ok ore
o) JHELL O feag3] = = ke
U)-3- w1 E B 1 G)-N((9)-1-(4-(4-
g el olg-5-)dAld)ol &)3) e d-2-
Fhe i 2ol = (ZFE 2)
Ex 76 TS, 891.4 891.4 | 'H NMR (400 MHz, DMSO-
o N iasw ds+D;0): § 8.97 (s, LH), 7.89-
I l Hn L 791 (m, 1H), 7.35-7.47 (m, 4H),
fy Lk 7.19-7.23 (m, 2H), 6.84-6.88 (m,
- \(WN by J\f N L 2H), 5.92-6.10 (m, 1H), 4.87-
<" - 492 (m, 1H), 434-4.38 (m, 1H),
QS AR)-4-5+0] B3 X] - L(R)-2-(-(2-(4-((S)-2- 421-4.28 (m, 3H), 3.99-4.02 (m,
(2-540) =2 2] 51 )-5.6.60.7.9.10- 1H), 3.63-3.72 (m, 2H), 3 43-
S 1 5o] = 28I 3.47 (m, 2H), 3.12-3.16 (m, 2H),
= e o 3.02-3.05 (m, 2H), 2.93-2.96 (m,
A 01',2"4,519 A (2 3-c]3] 2] )31 2H), 2.81-2.86 (m, 1H), 2.64-
8- #H 2 d-1-Q)oll F AN obo] A G ARE-S- 2,66 (m, 2H), 2.45 (s, 3H), 2.18-
ohy-3- Pl e )-N((5)-1-(4-(4- 2.32 (m, 3H), 1.89-2.02 (m, 4H),
v e ] o}&.5-)yF ol €] E 2] ©l-2- 1.73-1.81 (m, 3H), 1.41-1.46 (m,
JpE B ol = 3H), 1.37-1.40 (m, 3H), 0.94-
0.97 (m, 3H), 0.78-0.83 (m, 3H).
Ex 77 8 891.4 8914 | 'H NMR(DMSO-ds+D:0, 400

H N 3
( k/ N/\ HNV/O
\)/ LN /\ ij
\[/ N~ /\/ J‘ M Non
/
(28 4R)-4- 5} 0] = = A -1 ((R)-2-(3-(2-(4-((R)-2-
(2-sto] = F A HH)-5,6,6,7,9,10-
ﬂl)]_g}o \; 7 -8H-
F A =[11,2'4,519] 24 == [2,3-c) 9 ] vh -
8-y sl g el-1-)ol FADolo] aGAlE-5-
)-3-71 e B )-NH((S)-1-(4-(4-
wE g obE.5-) ol &) o] & 2] d-2-
Fr2E ol =

MH2):5 8.97 (s, 1H), 7.89-7.91
(m, 1H), 7.35-7.47 (m, 4H),
7.19-7.23 (m, 2H), 6.84-6.88 (m,
2H), 5.92-6.10 (m, 1H), 4.87-
492 (m, 1H), 4.34-4.38 (m, 1H),
421-4.28 (m, 3H), 3.99-4.02 (m,
1H), 3.63-3.72 (m, 2H), 3.43-
347 (m, 2H), 3.12-3.16 (m, 2H),
3.02-3.05 (m, 2H), 2.93-2.96 (m,
2H), 2.81-2.86 (m, 1H), 2.64-
2.66 (m, 2H), 245 (s, 3H), 2.18-
232 (m, 3H), 1.89-2.02 (m, 4H),
1.73-1.81 (m, 3H), 1.41-1.46 (m,
3H), 1.37-1.40 (m, 3H), 0.94-
0.97 (m, 3H), 0.78-0.83 (m, 3H).
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[1238]

Ex 78 S 931.5 9313 | 'H NMR (400 MHz, CD-0D-
ass d4): §9.69-9.74 (m, 1H), 7.42-
W0 7.58 (m, 6H), 7.35 (s, 1H), 7.03-
{,\IOH e v (L 7.07 (m, 2H), 6.07-6.13 (m, 1H),
g {\/NTJ Ll s “on 5.00-5.07 (m, 1H), 4.65-4.70(m,
N 2H), 438-4.57 (s, 3H), 4.11-4.27
H (m, 3H), 3.83-3.99 (m, 5H),
) . 3.69-3.75 3.58-3,
(S AR5 ] = 5 1] QR)2-(-(2-(-(2- lI-Gi), ”77%”;21:2 4Hi 3?;_(‘“’
-8to] == A1 d)-5,6,62,7.9,10- 3.22 (m, 2H), 2.58 5, 3H), 2.33-
FA}sho] = 2-8H- 243 (m, 3H), 2.14-2.27 (m, 4H),
S EbA (1,274,513 2 A 12 3¢9 2 o - 1.91-1.99 (m, 3H), 1.51-1.62 (m,
8-01yu] &)-g-o} A ulo) Abo] S 3,215 6k 3H), 1.28-1.37 (¢, 3H), 1.05-1.06
8-20)ol] = A])obo] 2 S A5 )3 (d, J=6.4 Hz, 3H), 1.05-1.06 (d,
w8 R} Q) N(S)-1-(d-(4- L E] o} 5. J=6.4 Hz, 3H).
%)zﬂ‘éw M:vm-z R 2ol =
Ex 81 /L e 961.5 9614 | 'HNMR (DMSO-ds+D;0, 400
- @ MHz):5 8.97 (s, 1H), 7.89-7.91
(]/\ /\ g (m, 1H), 7.35-7.47 (m, 4H),
@ NvA WO T o 7.19-7.23 (m, 2H), 6.84-6.88 (m,
L AP oA 2H), 5.92-6.10 (m, 1H), 4.87-
492 (m, 1H), 4.34-4.38 (m, 1H
GRS IHR2-(-2-(4-(5)-2-2- 4421-%8 (rrl 3H), 3499-(:32 (n)i
3ol = 54131 )-5.6.67.9.10- 1H), 3.63-3.72 (m, 2H), 3.43-
#Ar}pa}o] Z2-8H- 3.47 (m, 2H), 3.12-3.16 (m, 2H),
S ebA 1ef1,2"4,515] 244 12, 3-c] 9] 2] T - 3.02-3.05 (m, 2H), 2.93-2.96 (m,
8-y ¥ ¢ ]u 1-g)yoll B Ahoto] LG AlS 2H), 2.81-2.86 (m, 1H), 2.64-
y-3-m1 & F e} 2)-5-(((S)-1-(4-(4- 2.66 (m, 2H), 2.45 (s, 3H), 2.18-
e o}%-s- 232 (m, 3H), 1.89-2.02 (m, 4H),
ol)yal Wlyol )72 1k 017 F 2] 301 1.73-1.81 (m, 3H), 1.41-1.46 (m,
: 3H), 1.37-1.40 (m, 3H), 0.94-
olo] 25 Bl go]= o
0.97 (m, 3H), 0.78-0.83 (m, 3H).
Ex 84 P 919.5 9194 | 'H NMR (CD;OD-ds, 400
A=W MH2):5 8.87 (s, 1H), 7.78-776
= S 2
Nj) H\Nm (/o (m, 2H), 7.45-7.39 (m, 4H),7.21-
e - I 7.14 (m, 2H), 6.88-6.86 (m, 2H),
{ )V\ e /JL 6.01 (s, 1H), 5.03-5.01 (m, 1H),

(S AR)-4-510] =5 A 1-((2R)-2- (3 (2-(4-((S)-

2-(2-8Fo] == A) 1 H)-5,6,64,7,9,10-
N A}&}o] = 2 -8H-
S22 1(11,2:4,51) 2] e (2,3-19] 2] T
OT)U]EJ>Q}./{ q| F-1-
Ayoll 5 Ayofo] BV 5_(@)_3_
Wl 2 2)-N-((S)-1-(4-(4- P D E] o} -5
hFl Dl eyl gl d-0-7he E oln) =

4.50-4.32 (m, 4H), 3.70-3.53 (m,
6H), 3.03-2.78 (m, 9H), 2.47-
246 (m, 3H), 2.38-2.33 (m, 1H),
223-217 (m, 4H), 1.94-1.81 (m,
7H), 1.62-1.71 (m, 1H), 1.51-
1.43 (m, 4H), 1.42-1.35 (m, 1H),
1.05-1.04 (m, 3H), 0.9-1.87 (m,
3H).
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Ex 85 Wl 905.4 9053 | "H NMR (400 MHz, CD;OD-
o~ 3, d4): & 8.86-8.87 (m, 1H), 7.75-
7 7.78 (m, 1H), 7.33-7.45 (m, 4H),
o » a 7.19-7.24 (m, 1H), 7.13-7.15 (m,
Tg} < 1H), 6.87-6.91 (m, 2H), 5.97-
6.02 (m, 1H), 5.00-5.04 (m, 1H),
4.47-4.51(m, 1H), 4.35-4.40 (m,
(2SAR)-4-BFO] =2 A1 ((2R)-2-(3-(2-G((S)- 3H), 3.91-3.94 (m, 1H), 3.78-
2-(2-8}0] =5 4] #]'d)-5,6,6a,7,9,10- 3.82 (m, 4H), 3.24-3.28 (m, 2H),
SA}s}o] = 2-8H- 3.05-3.13 (m, 2H), 2.89-3.02 (m,
T ELR] Wl 24 515 2] e 3-c]¥) 2] TRl 4H), 2.46-2.47 (m, 3H), 2.14-
;]ff ] :”:2;47;5'?1 B2 3 R TR 2.37 (m, 7H), 1.87-2.03 (m, 4H),
-l )] 7 e -1
A1y0l = Aol 0] 2o 8 AL E-5-20)3 1.65-1.82 (m, 3H), 1.47-1.56 (m,
el Ahelel AR S )3 3H), 0.99-1.03 (m, 3H), 0.82-
ol - Ef e )-N-((S)-1-(4-(4-P 2 B o] 5= 0.90 (m, 3H).
Il H)ell &) E 2l tl2-7 = g 2ofr| =
A odEA
Ex 86 N 905.4 9053 | 'H NMR (400 MHz, CD30D-
ls‘ </ p— d4): § 8.85-8.87 (m, 1H), 7.76-
O“"J/ 7.79 (m, 1H), 7.33-7.45 (m, 4H),
N P Lt ~ 7.21-7.23 (m, 1H), 7.12-7.15 (m,
@ ‘b\ NN W,Q L VK"” 1H), 6.86-6.90 (m, 2H), 5.96-
D 6.02 (m, 1H), 4.97-5.04 (m, 1H),
N N 4.47-4.51(m, 1H), 4.32-4.41 (m,
(28,4R)-4-3}0] .5 A]-1-((2R)-2-(3-(2-(3-(((S)- 3H), 3.88-3.91 (m, 1H), 3.79-
2-(2-8Fo] == 4] 9] 'd)-5,6,6a,7,9,10- 3.82 (m, 1H), 3.44-3.66 (m, 4H),
#A}a}o] = 8 -]H- 3.17-3.27 (m, 2H), 2.98-3.07 (m,
)24 11,244,573 2 4] 12, 3-c]3 2] A 4H), 2.82-2.86 (m, 2H), 2.46-
820yl &) 3] 2] -1 2.47 (m, 3H), 2.09-2.40 (m, 7H),
ol 515*’ o }f £ 5003 1.90-1.97 (m, 2H), 1.63-1.79 (m,
)l Alelol AL E-5-2)-3- SH), 1.49-1.56 (m, 3H), 0.99-
o e B e )N (<S> -1-(4-@d-rl e el o}& 1.03 (m, 3H), 0.85-0.89 (m, 3H).
sl dyel &) Eejd2-7r2 2ok =
A oA 2 2)
Ex87 | -~ Of 933.5 9335 | "H NMR (CD;0D-ds, 400

\!N/j)N " “?\/ B
[N . = H\N\{/O
y N
d\, O)I\c/)) ‘)\ N\;\’\OH

i~
(25,4R)-4-ﬁ]70] j=X= PN 1-(2R)-2-(3-2-(4-(((S)-
2-2-5}0] 25 A 9 d)-5,6,62,7,9,10-

S Afsho] =2 -8H-

s} A) 4 1,2'4,515) 24 12,313 €] T -
8-y e)-3,3-thol v v o 2] d-1-

olyol EA]yof0] 222 A} Z.5-)-3-

o) ] 5 b 21)-N-((S)-1-(4-(4-71 & B] 0] 5.
sl d)ol ©)s] )l -2-7 22 20| =

MHz):5 8.87 (s, 1H), 7.78-776
(m, 2H), 7.45-7.39 (m, 4H),7.21-
7.14 (m, 2H), 6.88-6.86 (m, 2H),
6.01 (s, 1H), 5.03-5.01 (m, 1H),
4.50-4.32 (m, 4H), 3.70-3.53 (m,
6H), 3.03-2.78 (m, 9H), 2.47-
246 (m, 3H), 2.38-2.33 (m, 1H),
223-217 (m, 4H), 1.94-1.81 (m,
7H), 1.62-1.71 (m, 1H), 1.51-
143 (m, 4H), 1.42-1.35 (m, 1H),
1.05-1.04 (m, 3H), 0.9-1.87 (m,
3H).
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Ex 90 903.4 903.6 | 'H NMR (400 MHz, CD;0D-
N d4): 5 8.85-8.87 (m, 1H), 7.74-
J\f W/k ) 7.77 (m, 1H), 7.37-7.45 (i, 4H),
T%/ } 7.20-7.24 (m, 1H), 7.13-7.15 (m,
]) i 1H), 6.87-6.91 (m, 2H), 5.97-
ot 6.03 (m, 1H), 5.66 (s, 1H), 4.99-
N 5.05 (m, 1H), 4.48-4.53(m, 1H),
1 N~ )J“% M Non 438-4.44 (m, 3H), 3.91-3.94 (m,
2H), 3.60-3.69 (m, 2H), 3.47-
(2SAR)-4-Bl0] =HA|- l-(<R>-2 (3-2-(4-((S)- 3.52 (m, 1H), 3.10-3.27 (i, 4H),
2-(2-8Fo| =5 A 3 d)-5,6,6a,7,9,10- 2.93-3.07 (m, 7H), 2.75-2.83 (m,
&l A}5)o) = &2 §H- 2H), 2.46-2.47 (m, 3H), 2.21-
:] a}x} +[1' 24,519 87} 12 3-c]7) 2] TR 2,40 (m, 3H), 2.13-2.21 (m, 2H),
oy e.3 6-rho sho] = 2 3 &) Tl-1(2H)- 1.92-2.03 (m, 1H), 1.75-1.81 (m,
‘”)Oﬂi*IMOI ESCERSI 1H), 151-1.60 (m, 3H), 1.04-
€12 £} 01 NA(S)- 1 (- L ] o} 1.06 (m, 3H), 0.86-0.89 (m, 3H).
sl dyel &) Eej 27t 2 B olu| =
Ex 93 OH 893.4 8934 | 'H NMR (CD:;0D-ds, 400
</_<>_§”"“;HH s MHz):5 8.77 (s, 1H), 7.66-7.64
=/ { _8 i ad W (m, 1H), 7.35-7.29 (m, 4H),
{ ) o P 7.13-7.03 (m, 2 H), 6.81-6.78 (m,
2H), 5.92-5.86 (s, 1H), 4.94-4.90
(m, 1H), 441-4.11 (m,5 H),
”°'®Nw /\)\} ]‘ 3.73-3.44 (m, SH), 3.02-2.83 (m,
(2S AR)4-50] =5 2] -1(2R)-2- (3 @G- o a2 0% o
= - 222 (m, 8H), 2.13-2.07 (m, 1H),
O] EFA-4-(8)-2-(2-3k ] = F A ) 1.88-1.85 (m, 2H), 1.50-1.40 (m,
5,6,6d,7.,9., 10-#A}a}o] = 52 -8H- 3H), 0.95-0.94(m, 3H), 0.82-
) 2hR) (124,519 24 =2 3¢ ]9 2l o} 7l - 0.78(m, 3H).
8- E 8 T-1-d)o F Ao o] AL AL E-5-
U)-3-PIE B e )-No((S)-1-(4-(4-
d = e o}E-5- sl E)el €3 Fe -
Fr2 B ol =
Ex 94 907.4 907.6 | 'H NMR (400 MHz, CD;0OD) &

OH N7 1 E // f\)\
S i
s}
’ NQ MA!
Mg P //" \/\OH
/T
(28,4R)-4-5}F0] = Z AL 14((2R)-2-(3-(2-(3-
o] = FA]-4-(S)-2-(2-8F0] = F A A E)-
5,6,62,7.9,10-3 A} 3}o] = 2 8H-
A 50112"4,519 T4 2,319 2 o3l
Z E} 1- o))oﬂE;}\bo},n] }“Q‘}‘]’%-S-
)37 5 2 2)-N-((S)- L-(4-(4-
e Elo}&-5-2)d ) &)v] E &) ol-2-

37];3, J_IL 2~ o],g] =

1

9.30 (s, 1H), 7.56 — 7.40 (m, 6H),

731-721 (m, IH),7.04(t,J=
9.1 Hz, 2H), 6.11 (s, 1H), 5.07 —
5.01 (m, 1H), 4.84 -4.74 (m,
4H), 4.67 —4.64 (m, 1H), 4.50 (1,
J=84Hz 1H),446-4.42 (m,
1H),4.15-3.94 (m, 1H), 3.87 -
3.81 (m, 1H),3.76 -3.61 (m,
7H),3.52 -3.46 (m, 1H),3.27—
3.19 (m, 2H), 3.15-3.11 (m,
1H), 2.52 (s, 3H), 2.52 - 2.51 (m,
1H),2.42 -2.15 (m, 3H), 2.10 -
1.77 (m, 2H), 1.60 (d,J= 6.5 Hz,
1H), 1.52 (d,J=7.0 Hz, 3H),
1.40 - 1.10 (m, 2H), 1.05 (d,J =
6.7 Hz, 3H), 0.89 (d, J=6.5 Hz,
3H).
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[1241]

[1242]
[1243]

Ex 95 ' 8224 8225 | 'H NMR (400 MHz, CD;OD-
J-s d4): 88.75-8.78 (m, 1H), 7.67-
4 3 7.69 (m, 1H), 7.25-7.36 (m, 4H),
e 7.08-7.15 (m, 2H), 6.76-6.81 (m,
oM 2H), 5.87-5.94 (m, 1H), 4.90-
o 496 (m, 1H), 426-4.23 (m, 4H),
(TOH NONA KVNV%H 372—3.87 (m, 1H), 3.50-3.65(m,
SN Ny N— 2H), 3.31-3.43 (m, 1H), 3.00-
LT / 3.11 (m, 3H), 2.85-2.97 (i, 2H),
N 2.76-2.83 (m, 2H), 2.35-2.38 (m,
(28 4R)-4- 5} 0] = 5 A]-1-((2R)-2-(3-(2-(2-(2- 3H),2.22-2.31 (m, 2H), 2.03-
sto] =F A 7 )-6-718-5,6,6a,7.9,10- 2.09 (m, 1H), 1.82-1.98 (m, 2H),
F AL o] = 28H- 1.39-1.50 (m, 3H), 1.16-1.24 (m,
S 2FA] 1]11,2"4,515 24 ]2, z-c]ﬂ #oh- 31;?2 0'92;&96 (m, 3H), 0.75-
8-A)oll Ao} o] A AbE-5-Y)-3- 82 (m, 3H).
ﬂ” HEFe )-N-((S)-1-(4-(4-7 E E] o} &-5-
sl d)el )y el d2-7t2 B olr| =
Ex 96 U 905.4 9053 | 'HNMR (400 MHz, CD;OD-
oH Y f\//\ e d4): § 8.85-8.87 (m, 1H), 7.77-
A I } H\N \//o 7.79 (m, 1H), 7.38-7.46 (m, 4H),
J (N : 7.15-7.23 (m, 2H), 6.89-6.90 (m,
f\N ,,’° - /\ 2H), 5.95-6.02 (m, 1H), 5.00-
o7 5.06 (m, 1H), 4.49-4.53 (m, 1H),
(S AR)4-5}0] = 2.1 ((2R>_2_(3_(2_(4_(2_(2_ 442-445 (m, 1), 4.33-4.35 (m,
Bho] 1= 2 A] 5l d)-6- 9 © -5,6,6.7.9,10- 2H), 394-3.97 (m, 1H), 3.81-
A o) = 2 gH- 3.85(m, 1H), 3.60-3.72 (m, 2H),
o g ~ 3.41-3.49 (m, 1H), 3.09-3.25 (m,
S {124,515 2hA 22 3-c) 2 TR 4H), 2.90-3.06 (m, 2H), 2.80-
8-y o g} T -1- ) ol FA]yofo] g ApE-5- 2.93 (m, 2H), 2.48 (s, 3H), 2.33-
y-3-vl & F-E} 5 2)-N-((S)-1 -(4-@4- 2.43 (m, 3H), 2.07-2.20 (m, 4H),
e Elo} 5.°‘)uﬂ yol &yd] & ol-2- 1.89-1.98 (i, 3H), 1.58-1.66 (m,
Fh= M obn| = 2H), 1.51-1.54 (m, 3H), 1.24-
1.31 (m, 3H), 1.04-1.06 (d,
J=6.4Hz, 3H), 0.88-0.92 (m,
3H).

Ex 97 B TS 919.5 9193 | 'H NMR (400 MHz, CD;OD-
on nN ‘ NI \T | \\"\ o d4): 5 8.85-8.87 (m, 1H), 7.76-
RS g 7.78 (m, 1H), 7.38-7.45 (m, 4H),
N N N0 Sy 7.14-7.23 (m, 2H), 6.89-6.90 (m,

LN AP ™ Ny 2H), 5.93-6.00 (m, LH), 5.00-
o 4 5.05 (m, 1H), 4.39-4.53 (m, 2H),
(28 4R)-4-5}0] =5 Al-1-(2R)-2-(3-(((2S)-1-(4- 3.93-4.07 (m, 1H), 3.82-3.86 (m.
@2-2-3tol=F A # H)-6-11E-5,6,6a,7.9,10- 1H), 3.61-3.72 (m, 2H), 3.36-
s} s)o) = 7 -8H- 3.61(m, 2H),2.89-3.23 (m, 6H),
)2} (124,519 22 (2 3¢9 2] T} 71 - 2.72-2.78 (m, 1H), 2.47-2.50 (m,
8-21y] 7)) 2] ¢1-1-2) & 7 yho- 4H),2.31-2.39 (m, 3H), 2.13-
Q‘)f’. Ayoho] G A E-5-21)-3- 220 (m,3H), 1.92-2.09 (m, 2H),
S ELE} b 0 N-((S)-1-(4- (4 L E o} -5 1.85-1.89 (m, 2H), 1.58-1.68 (m,
o1y ol €] 2 2] 01 2.9 2 M o} e = 2H), 1.51-1.55 (m, 3H), 1.28-
D) =) 1.37 (m, 6H), 1.04-1.06 (m.3H),
0.89-0.93 (m, 3H).
Ex 98 TS~ 919.4 9194 [ "H NMR (400 MHz, CD;OD) &
Yol 8.86-8.87 (m, 1H), 7.74-7.78 (m,
- © 1H), 7.37-7.45 (m, 4H), 7.15-
Qo 7.24 (m, 2H), 6.87-6.91 (m, 2H),
o NQ BN
con Lo A, 595-6.01 (m, 1H), 4.99-5.05 (m,
( L crras Ve 1H), 4.43-4.67 (m, 13H), 2.75-
YT T 320 (m, 8H), 247 (s, 3H), 2.15-
’ W 2.44(m, 4H), 1.77-1.98 (m, 5H),
(ZS.4R)-4-6}0] L E A 1-((R)-2-(3-(2-(4-((S)-2- 1.47-1.60 (m, 3H), 1.02-1.06 (m,
@-8ho) == ) 7 d)-6,6a,7,8,9,10- 3H), 0.88-0.92(m, 3H).
@Ata) o] = i-5H-
T2 11,2457 87 12,3} 7 2] o2l
8-7}2 1 d)v) 7 g ©l-1-
Ayoll ZAyofo] &2 AFE5-Y)-3-
H R B )-N-((S)-1-(4-(4-H 2 E] o
y# dyel ey Eel g7t 2 &8 2olv =
Ex 99 IS A 919.5 919.6 | 'H NMR (400 MHz, CD;OD-
Y e dy): 5 8.86-8.87 (m, 1H), 7.76-
N < 7.78 (m, 1H), 7.37-7.45 (m, 4H),
w0, . 7.15-7.23 (m, 2H), 6.86-6.90 (m,
o o Wl TN 2H), 5.95-6.01 (m, 1H), 4.99-
f\/ | J— o 5.05 (m, 1H), 4.49-4.53 (m, 1H),
e f\l 443-4.44 (m, 1H), 4.31-4.34 (m,
Ty 2H), 4.14-4.17 (m, 1H), 3.81-
(28 4R)-4-5}0] =2 A -1((2R)-2-(3-(2-(4-((2- 3.85 (m, 1H), 3.54-3.68 (m, 3H),
@-afol=g ,q ')-6.62,7.8.9,10- 3.46-3.49 (m, 1H), 3.34 (s, 1H),
ol S 2, 25625 o
- . oy 2H), 2.77-2.82 (m, 2H), 2.64-
jj‘/] =[1'24 SM B 222,37 2 1 R-8- 2.69 (m, 1H), 247 (s, 3H), 2.31-
y(E)ote] sy A -1- 240 (m, TH), 2.28 (5.3H), 2.15-
el F Aol o] AL E-5-)-3- 222 (m, 3H), 1.92-2.04 (m, 3H),
uﬂtl Eb1e A)-N-((S)-1-(4-(d-7 L E] o} 25 1.80-1.85 (m, 2H), 1.64-1.72 (m,
ehys ol 3 =) l2-7 2 B 20ln| 3H), 1.58-1.60 (m, 1H), 1.51-
1.53 (d,/=7.2 Hz, 3H), 1.04-1.06
(m, J=6.4 Hz, 3H), 0.88-0.89 (m,
J=6.8 Hz, 3H).
A 8. (28,4R)-4-3Fo] =EA-1-((25)-2-(3-(4-((2-(2-3}°| =&
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[1244]
[1245]

[1246]
[1247]

[1248]

[1249]

[1250]

[1251]

[1252]
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A =[1',2":4,5]9 K =[2,3-c]F g }H-8-4 ) vl d ) F 5 2| D -1-Y ) T2 Fo}m] = )-3, 3-tlo| v FE} .= )-N-
((9)-1-(4-(4-H1BE o} Z-5-L) 3 D) N &) ¥ &2 9 -2-Ft 2 Fofm| =

N
¢

N K, ﬁ.\/\Tp.VJL

YAl 1: tert-RE 3-(4-((2-(2-3}o] =EEA]HH)-5,6,6a,7,9, 10-AL5Fo] = Z-8-T] 2} X[ [1",2":4,5] T }X] &=
[2,3-c]F e]c}R-8-) v & )]z 2] el -1~ ) Z Z 5} = o] o] E

OH
%9“’0

|
a
X
Int-6 tialel] tert-%4 3-HEEII L oo|EE AME3sto], AAld 34 gia] 7|8 AEL FAFSE HAE A
g3te] WA ARG AT LOS m/z: CoaNeOs [MHH] o] thE AAER]: 509.3; 2232 509.1

oA 2: 3-(4-((2-(2-3}0] EEA]F Y )-5,6,6a,7,9, 10-8A}slo] E2-8H-F e} ] = [1",2':4,5]F 2} = [2, 3-c ] =]
2o} R-8- ) ol gl ) 3] B 2] ¥l -1-2 ) Z Z FFF

aH S
se¥sge
N.N N
]

DCM(3 mL) 2 TFAC0.5 mL, 6.53 mmol) & tert-%2 3-(4-((2-(2-3}o]=FA|#d)-5,6,6a,7,9,10-F A5t =2

=SH-F A =[1",2":4,5]9 A = [2,3-c]F g -8-L ) v ) I HA 2 d-1-U ) T2 3} =) o] E(27.0 mg,
0.05mmol)2] &N, &E3&E FoS 25°C0ﬂ/ﬂ A7 BoF wwslgdty,  FHFES EtOAc(10 mL)E FAA 7|1
F71 & (2 < 10 nL), o]l ¥3F 9441 X 10 mL)E MY, 77 52 sk, NgSo= ﬁi/\l

713, ATt AGAE 7t slelA FF dRAFT. AFES B3 8 TLCCPE @ EA =1 : 2)2 AHAS)
o] TARZA 3-(4-((2-(2-3}o)| =2 A HD)-5,6,6a,7,9,10-3NA}slo| =2 -8H-T] &} A = [1',2" :4,5]F 2} = [2,3-
clagohzl-g-d) e o F e v-1-A) Z 23420 mg, 0.04 mmol, 83.3% F&)< Art. LCOMS m/z: CoHsNeOs
[M+H] o] thah A2 : 453.2; AZX]: 453.2.

oA 30 (25,4R)-4-3}o] EZAI-1-((25)-2-(3-(4-((2-(2-3} o] EZA]F] Y )-5,6,6a, 7,9, 10-8I A} 5} o] = 2 -8H-7] &}
X4 [11,2":4,5]F 2} X 5= [ 2, 3-c]F] 2] o} 7 -8- ) W & ) T 5] 2] €] -1~ Y ) I 2 Fro}n] &= )-3, 3-r] o] H €l L E] 1= &) )-N-
((S)-1-(4-(4-mHE]o}ZF-5-Y ) m| Y ) o & ) B F ] -2-7} 2 H ~o)n] =

DMF(1 mL) & (2S,4R)-1-[(29)-2-0o}n| -3, 3-tpo| R EF U ] -4-3}o] Z=FA]-N-[ (1S)-1- [4-(4- wE-1,3-¥E]
olZ-5-A)Fd e ]9 S H-2-7t2E ~o}n| =(23.6 mg, 0.05 mmol), DIEAC0.02 mL, 0.13 mmol) 2 3-(4-
((2-(2-3lo| =2 A1 Hd)-5,6,6a,7,9,10-Alslo]| =2 -8H-F &} A = [1",2":4,5] ) &R = [2,3-c] T 2] T}71-8

A)yme) YA HU-1-Y) T2 34H20.0 mg, 0.04 mmol)e] &3+Eo HATU(33.6 mg, 0.09 mmol)E H7}star, &3
ES 25TCoA 16A17F FoF uubsigith. Wby S¥ES FF 7AxA7|a, AFES BFHE HPLC(H0(0.1%

NH;.H,0) % CH;CN = 10% WA 95%) 2 §82)=2 AHAst, @3 TAZA (2S,4R)-4-3F]| =FA]-1-((25)-2-

(3-(4-((2-(2-38fo) =2 A D )-5,6,6a,7,9, 10-3ANA}elo)| =2 -8H-T] 2} A = [1',2':4,5] 9 2} X = [2,3-c ] & o} %1 -
g-Hve) I A g d-1-d) T Fo}r| = )-3, 3-Tho| & HEF - ) -N-((S)-1-(4-(4-H| D E] o} Z-5- ) 3 ) ol & ) 7]
%E]E_Z_?}'E‘ET—)—\—O]’U]E—(I(SS mg, 0.002 mmol, 3.8% ZI:E)% Oé(}j\q‘ LCMS m/zi C47H¢,gN1()O’,S [M+H]+Oﬂ EH?:Sl' 75”

AR 879.5; AZ2: 879.6. NMR(CDsOD, 400 Mg): & 8.97 (m, 1H), 7.76-7.74 (m, 1H), 7.45-7.41 (m,
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4H), 7.28-7.20 (m, 2H), 6.85-6.82 (m, 2H), 4.97-5.05 (m, 2H), 4.45—4.66 (m, 4H), 3.89-3.87 (m, 2H),
3.76-3.73 (m, 1H), 3.61-3.52 (m, 1H), 3.01-2.95 (m, 6 H), 2.67-5.63 (m, 2H),2.47(s, 3H), 2.44-2.41 (m,
2H), 2.30-2.28 (m, 2H), 2.22-2.20 (m,2H), 2.07-1.92 (m, 3H), 1.78-1.73 (m,3H), 1.1.70-1.67 (m, 1H),
1.51-1.49 (m, 3H), 1.01-0.98 (m, 9H).

AN 27, (25,4R)-4-3F] EFAI-1-((R)-2-(3-(((9)-1-(4-((S)-2-(2-3to| =5 A D )-5,6,6a,7,9, 10-HA} 3}
o|EZ-8H-T A :[1',2" 14,519 A =2, 3-c]F 2 }21-8-L) A H 2 D-1-A)-1-§ 2 Z 2R-2-U ) A ) ofol &
$A1E-5-2)-3- A B RER= ) -N-((8)-1-(4-(4- EE] o}E-5-2) 3 D)ol @) W E2 D-2-Fh2 B 2o0pm| =

O,

N, ke 2
Nd\_:“/ -

2/ (2S,4R)-4-((tert-FE o] H e )5 A])=1-((R)-2-(3-(((S)-1-(4-((S)-2-(2-3] o] =5 A] 7] d )~
5,6,6a,7,9, 10-8AFe} o] E2-SH-Y] e} X = [1",2" 4, 5] 7] 2} X = [ 2, 3-c ] 7] 2] G} -8~ ) ] ] 2] - 1= & )-1-5 =%
ZH-2-)GA] ) oo £ 5 AIE-5-¢ )-3-m &P B} = &) -N-((S)-1-(4-(4-r| HE] o} Z-5-Y ) 7] ) o & ) 7] F 2] Tl -2~
TIEH S0l E

w’* 5l
_} CL"OTDS

%0 '

DMF(5 mL) & Int-28(30 mg, 0.04 mmol), (S)-2-(8-(¥HEH-4-Y)-6,6a,7,8,9,10-SA}s}o] =2 -5H-3] 2} %] .=
[1',2":4 519 A =[2,3-c]H &} -2-9)H=(13.4 mg, 0.04 mmol) 2 DIEA(0.02 mL, 0.11 mmol)¢] -8 oF
HATU(41.6 mg, 0.11 mmol)Z H7}sttt. AAE EFES 30CoA 16417 o wwtalgie). 3y &4
74t oA AASIL, FHES EHE HPLCH0(0.1% NH;.H,0) & CHCN = 10% WA 95%%2 S29)=2
o], A BARA (28, 4R)-4-((tert-FEriol A e) $AD)-1-((R)-2-(3-((($)-1-(4-((9)-2~(2-3}o| =
AFY)-5,6,6a,7,9, 10~ A a0l =2 -8H-3] 24 = [1',2' :14,5] T 2t A = [2, 3-c ]9 2] T} F-8- ) 7] A 2] -1-% )-
AT B H-2-A)ZA])o}o] A ALE-5-Y)-3-Fl F F-El = ) -N-((S)-1-(4-(4-FE E] o} Z-5-) H D ) ol & ) 9] =
—9-FFE R 20l =(20 mg, 0.02 mmol, 42% E)E AATH.  LOMS m/z: CoHrNi0,9Si [M+H] ol gt

n o
mlo_

AAER] 1 1033.5; A= 1033.4.

A 20 (2S,4R)-4-3} o] EFA-1-(2-(3-(((S)-1-(4-((S)-2-(2-3lo] EF A 7Y )-5,6,6a,7,9, 10- A} 5lo] =2~
SH-F| e} A 5= [1",2":4,5] 7 e} X 5= [ 2, 3-c ] F] 2] O} F] -8~ ) F 7] 2] T -1~ )~1-5 3 Z 2 FF-2-Y ) 5 A] ) o} o] 2 G A F~
5= )-3-m|dFEl = )-N-((S)-1-(4-(4-H HE] o} F-5-Y ) T d ) of & ) ¥ E &] Hl -2-F} 2 F »o}n| =

EZo|ZFQ ZOMEA(0.5 mL) F (25,4R)-4-((tert-F-etfo]iel A=) A] )-1-((R)-2-(3-(((S)-1-(4-((S)-
2-(2-3}o)|=FA|Hd )-5,6,6a,7,9,10-FALso| =2 -8H-F] &} A = [1',2" :4,5] T &} A = [ 2, 3-c] ¥ 2] T} 71 -8- ) 1]

A d-1-2)-1-S A Z 2 8-2-U) G A] ) o}o] £ ALE-5-Y ) -3-W D FE} =D )-N-((S)-1-(4-(4-W D E] o} Z—5-
=)o)y S d-2-FL 25 2oln = (20 mg, 0.02 mmol)2] &S 45ToA 1A7F w¢F wutsldnh, 3]
A EAS A9 slolA AASL, FFES BFH 8 HPLC(H0(0.1% NHs.H,0) 5 CHs N = 10% WA 95%= &)%)
2 GAsted, WA mAZA (25, 4R)-4-((tert-F-Erfo] WA )2 A])-1-((R)-2-(3-(((S)-1-(4-((S)-2-(2-3}
ol=Z2A)Fd)-5,6,6a,7,9,10-NA}elo) =2 -8H-T 2} x| = [1',2' 14, 5] 9] 2} A = [2,3—c ]9 2] o} -8-< ) 9] o &) T -
1-E)-1-S A2 Z 2 FH-2-U) &A] )0} o] 2 FALE-5-U )-3-HE F-EF =) -N-((S)-1-(4-(4-v & E] o} Z-5- ) F D ) o]l

%)ﬂ%ﬂﬂ—Z—?}E%iO]—U]E(ZLZ mg, 0.005 mmol, 23% ZI:E = r:/\}\]:]' LCMS m/zi C48H59N1()O7S [M+H]+Oﬂ EH?:Sl'
AEA D 91945 AZA]: 919.4.
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[1260] 1H NMR (CDsOD, 400 Mik): & 8.82-8.87 (m, 1H), 7.74-7.77 (m, 1H), 7.35-7.44 (m, 4H), 7.10-7.24 (m, 2H),
6.87-6.89 (m, 2H), 6.05 (s, 1H), 5.46-5.48 (m, 1H), 4.50-4.63 (m, 5H), 3.53-4.09 (m, 8H), 3.08-3.27
(m, 4H), 2.93-2.96 (m, 1H), 2.66-2.72 (m, 2H), 2.37-2.47 (m, 5H), 1.87-2.20 (m, 6H), 1.47-1.59 (m,
5H), 1.05-1.06 (m, 3H), 0.85-0.91 (m, 3H).

[1261] A 24 EES AR, AN 277 54 Wyl wet s8] B AAE AZREAT.

HAA o] TEHEBH ARA | AEA HNMR
kA M+H)* | (M+H)*
m/z m/z
Ex 28 s 905.4 905.4 | 'H NMR(CD;0D, 400 MHz):8
f‘J\F, 9.58-9.55 (i, 1H), 7.57-7.35 (m, 8
ey \j\ H), 7.06-7.02 (m, 2 H), 6.08-6.04
AN y (m, 1H), 5.29-5.18 (m, 1H), 4.56-
\;'[ N SN oMo 4.50 (m, 2H), 4.41-4.38 (m, 1 H),
N‘N’A‘N" N\OMN ; 425-4.13 (m, 2H), 4.00 (m, 2 H),
b PO, 3.87-3.73 (m, 6H), 3.68-3.59 (m, 2
- H), 3.50-3.38 (m, 4H), 2.99 s,
(28.4R)-4-5}0] =5 A]-1-(2-(3-((2R)-1-(3- 1H), 2.86 (s, IH), 2.55 (d, J=5.6
((S)-2-(2-8F0] = 2 2] 5 d)-5,6,62,7.9,10- Hz, 3 H), 2.52-2.37 (m, 2H), 2.19
Akalo] = 28 o 210, 1.30-148 o, 10, 141
A e [11214.517] 2 7] 1e[2.3- 1.39 (m. 1H), 1.28 (m, 1H), 1.02
el "i’:‘}ﬁ-?"‘ﬁ)”iﬂ d-1-)-1- (t,.J=13.6 Hz, 3 H), 0.88 (t, =14
&2 3 B 2.0 Aofo] &G AFE-S- Hz,3 H).
A)-3-71e F-E} e d)-N-((S)-1-(4-(4-
Wg Elo}&-5-2hs d)ol €y E 8 d-2-
hEF 2ol (nt-19 =5 §4 )
Ex 29 NS 905.4 905.4 | '"HNMR (CD;0D, 400 MHz): &
)ﬂkr/ 9.88-9.85 (m, 1H), 7.58-7.38 (m,
P J 7H), 7.05-7.03 (m, 2H), 6.07-6.05
@ oH leév”‘/ﬁ‘O s Yo (n}i) 1H),5.21-5$()4 (m,) 3H), 4.55-
S N S S N 4.42 (m, 3H), 4.21-3.43 (m, 16H),
N2 NI S 2.67-2.55 (i, 5H), 2.36-2.19 (m,
NN © ;L i 2H), 1.93-1.90 (m, 1H), 1.60-1.45
N S (m, 6H), 1.05-1.06 (m, 3H), 0.85-
(28,4R)-4-3}0] =55 A]-1-(2-(3-(((2R)-1-(3- 0.91 (m, 3H)
((S)-2-(2-3F0] = F A1 9 d)-5,6,6a,7,9,10-
SA}5ho] = 2 8H-
A 11,274,519 T4 1e]2,3-
o] ] ch2l-8-2) 9] 22 W-1-2)-1-
G AT 2 P2-A) S A )obo] AGAFE-S-
&)-3-7 R )-N-((S)-1-(4-(4-
v e ] o} -5-20) ] W)yol| By &) T2
7].‘—__31_}\ o} 1C_ (Int-20 ©. [SN=% _’_[} AL &J)
Ex 30 s 919.4 919.4 | 'H NMR (CD;OD-ds, 400 MHz):3
N A/ 9.48 (s, 1H), 7.62-748 (m, TH),
\KQ\ 7. 10-(705 <3n, 2 H), 6. 10-6.07)(m,
HN\& 1H), 5.79-5.75 (m, 1H), 4.52-4.45
)w (m, 3H), 3.99-3.45 (m, 14H), 2.57
/@\ L{ (m, 4H), 2.47-1.95 (m, 5H), 1.51-
v 1.45(m, 3H), 1.92-0.90 (m, 12H)
O
(28 4R)-4-3}0] =5 A]-1-((2R)-2-(3-(2-(4-
((S)-2-(2-3F°] E%*l #'d)-5,6,6,7,9,10-
FA}sto] = 2-8H-
)R] {124,519 2] = [2.3-
¢} 2] v7-8-%)-3- 1 & ) AﬂMﬂ*-l-‘?—i)—Z-
& 2ol F Ao o] LAV E-5-Y)-3-
e - = )-N-((8)-1-(4-(d- P D E] o} -
CQ) ,1 1é)oﬂt] 4§Jf] 2-
Li}\oDL =R ol Al Al %
[1262] 1= Fel= GRESA o3 4 A
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Ex 31 (\. 919.4 919.4 | 'H NMR (CDsOD-ds, 400 MHz):3
Aon j/k 9.45 (s, 1H), 7.60-7.40 (m, 7H),
N/ HN v 7.10-7.02 (m, 2 H), 6.10-6.07 (m,
1H), 5.06-4.95 (m, 3H), 4.62-4.45
U\)-Nﬁ (m, 2H), 3.99-3.42 (m, 11H), 3.08-
f/\ 7 2.70 (m, SH), 2.57 (m, 3H), 2.47-
\ﬂ) / 2.31 (m, 3H), 1.95-1.93 (m, 2H),
1.51-1.42 (m, 3H), 1.06-1.04 (m,
(28.4R)-4-5}0] =2 A]-[-(2R)-2-(3-(2-(4- 3H), 0.94-0.89 (m, 3H).

((S)-2-2-8} o] =& A5 d)-5,6,6a,7.9,10-

dr}eto] = 2-8H-

A 110,24, 515 2HA] 22,3+

ol 2] vhzl-g-d)-3- v & 5] 5] 2 e -1-2)-2-

o] FADoFo] aEAHE5-)-3-

7B )-N-((S)- 1-(4-(4-H e ¥ o} -
s-dydyo ) &

oo
F}2E 2olu] s (9] %) o}/Hxl A 2)

o=
Ex 73 S aNE 919.4 9194 | 'HNMR (CD;OD, 400
N /NP MHz):58.83-8.86 (m, 1H), 7.76-
o 0 - 7.79 (m, 1H), 7.35-7.44 (m, 4H),
A,Nxvo ) /M»LOH 7.13-7.23 (m, 2H), 6.87-6.90 (m,
o, I}f o 2H), 6.03-6.07 (m, 1H), 5.44-
C[w / 5.49(m, 1H), 4.95-5.03 (m, 1H),
\L I 4.43-4.57 (m, 3H), 3.52-3.96 (m,
7H), 2.94-3.26 (m, 5H), 2.66-
(2S.4R)-4- O] O] EEA]-1-((R)-2-B3-((R)-1-(4- 2.74 (m, 2H), 2.34-2.48 (m, 5H),
((5)-2-(2-5F0) =2 2] 5 9)-5.6.60.7.9,10- 1.89-2.20 (m, 6H), 1.46-1.54 (m,
SIAF5}0] = 58I 7H), 1.04-1.06 (m, 3H), 0.84-
. 0.93 (m, 3H).
TR {1',2'4,519) 2 ]‘:_
¥ g o8-y ol 2] e -1- - 1-
%i:; y—lJ}Z 01)9_)\] },o ]_
)-3-v R )-N-(9)-1- (4
e B o}&-5-ys )yl &) Zeld
JtE B ol =
AAo 32, (28,4R)-4-3Fo]| =& A -1-(2-(3-((4-(((S)-2-(2-3to] =5 A Hd )-5,6,6a,7,9,10- A} 3lo]| =2 -

8H-TB}R| = [1',2':4,5]9 X =[2,3-c]F A -8-L )W E ) H 2] d-1-d )& ) o} o] 2 ZALE5-Y )-3-H F
=24)-N-((9)-1-(4-(4-vEdEo}Z-5-Y)FH ) &) J Egd-2-Fl2 B 2o}u|=

HCl
\]:j Ex 32

oA 1: (2S,4R)-4-((tert-Fgrto]umgd] & )L ] )-1-(2-(3-((4-(((S)-2-(2-8}o] =2 A #H Y )-5,6,6a,7,9, 10-3]
Apsfo] =2 -SH-S e} x| = [1",2":4,5]7] 2} x| = [2, 3-c]F] 2] o} 7 -8- ) v €l ) F] v 2] €] -1- Y )i & ) o} 0] 2 LA} Z-5-2] )
-S-m| g REL = )-N-((S)-1-(4-(4-v| Y E]o}Z=-5-Y ) | H )of & ) ] F 2] Hl -2-F} 2 E ~oln] =

HH-..;;'

esactre

HO,

DCM(10 mL) & (2S,4R)-4-((tert-F-Rrje|m e ) A])-1-(2-(3-Z 2L o}o]| A KALE-5-U)-3-HE FE} = )~
N-((S)-1-(4-(4-HDEo}Z-5-) F ) ol D) I Z&| I -2-7F 2 5 2~ 0}m| = (40 mg, 0.06 mmol) 2 (S)-2-(8-(3 |
Yd-4-amg)-6, 6a,7,8,9,1o AMabslo)l =2 -5H-9 2} W= [1",2":4,5]F A 5 [2,3-c]F 2 h7-2-4) F=(36.5

mg, 0.10 mmol)e] &N, A-2ox NaBH(0Ac)5(27.5 mg, 0.13 mmol)S 7}t tE. ZTHES 294 1647
o wdkellel.  HEA EFS A9t stolA AlAS A, FAFES BFHE TLC(MeOH @ DCM = 1 @ 10)2 A3}
o, A IARA (2S,4R)-4-((tert-F-Eriol A=) EA)-1-(2-(3-((4-(((S)-2-(2-3lo)| =EFA| 9 )-
5,6,6a,7,9,10-FA}3to] = 2 -8H-9] 2} A = [1',2" 14, 5] I &A= [2,3-c] ] v}zl -8~ )| &) F] Fl 2l A -1- ) &)
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oF0] 28 AV -5-91 ) -3-vl &l -}

=) -N-((S)-1-(4-(4-vEHol&E-5-d) dd ) ol &) 3] Z & D -2-F} 2 5201 = (40
mg, 0.04 mmol, 63.2% &)= &

=
Ak, LOMS m/z: CoalsNig0sSSi [M+H] ol thak A1AER]: 989.4; 2123 989.6.

oA 2: (2S,4R)-4-8}o] EER]-1-(2-(3-((4-(((S)-2-(2-8}o] =2 A H Y )-5,6,6a, 7,9, 10- A} 8} o] = = -8H-1] &2}
X4 [1',2":4,5]F] 2} X 5= [2,3-c]F 2]} Z-8- ) W& ) T 5 2] -1~ )| F ) o} o] 2L A} F -5~ )-3- | €l R E] - Q) )~
N-((S)-1-(4-(4-v|EHE]o}ZF-5- ) 5| d ) o & ) ¥ F ] vl -2-F} 2 E ~oln] =

THF(5 mL) % TBAFS] &<H(THF % 1 M, 0.21 mL, 0.21 mmol)ol]l, ALolA (25,4R)-4-((tert-F-Er}ojme A
L) S A)-1-(2-(3-((4-(((S)-2-(2-3Fo) == A3 D )-5,6,6a,7,9, 10-FA A} &lo] = 2 -8H-T] 2} X &= [1',2' :4,5]9 2}

A x[2,3-c]F b -8-d) W) g A2 A -1-) W& ) oF o] A ALE-5-Y ) -3- M F-EF =) -N-((S)-1-(4-(4-H &
Elo}Z-5-2)Hd) ol ) ¥ S H-2-7t 2 B 20l =(70.0 mg, 0.07 mmol)Z H7Fttt. WHSES 20TolA 24]
FoEeh wnkeklth. g S4S 7S StellA AASkL, IRES 58 HPLC(E(0.1% HC1) < 10% WA
90% MeCNo. 2 &2 )2 AASte], HCl dozMe] 9= HAE(21.6 mg, 0.02 mmol, 30.4% &)< A},
LCMS m/z: CollsoNi0sS [M+H1 ol TRk AAFA1: 875.4; A0 875.6; 1 MR (CD:OD-d;, 400 Mp): & 9.82-9.70

(s, 1), 7.60-7.40 (m, 7H), 7.10-7.02 (m, 2 H), 6.64-6.58 (m, 1H), 5.06-4.95 (m, 1H), 4.62-4.52 (m,
1H), 4.49-4.44 (m, 4H), 4.24-4.23 (m, 1H), 3.99-3.3.63 (m, 10 H), 3.45-3.42 (m, 2H), 3.40-3.38 (m,
3H), 2.98 (s, 1), 2.57 (m, 3H), 2.47-2.45 (m, 2H), 2.32-2.31 (m, 3H), 2.00-1.94 (m, 1H), 1.95-1.93
(m, 2H), 1.51-1.49-1.25 (m, 3H), 1.06-1.04(m, 3H), 0.94-0.89(m, 3H).
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AT 2% EF S AMEEte], AAld 329 TEE A et §17] B AAdE
AA o TEHEA Az | A5 HNMR
W3 M+H)" | (M+H)'
m/z m/z
Ex 33 \1 889.5 889.5 | "H NMR (CDsOD-ds, 400 MHz):3
7.57-7.34 (m, 8H), 7.04-7.02 (m,
;L 2H), 6.34 (m, | H), 4.51-4.44 (m,
N/\(“ 2H), 3.81-3.61 (m,10 H), 3.50-
N 3.41 (m, 2H), 3.22-3.10 (m,
- j 5H),2.80-2.69 (m, 3H), 2.52 (m,
ﬁ D) «\« >~ 5H), 2.47-2.39 (m, 2H), 2.29-2.13
. © (m, 5H), 1.96-1.92 (m, 1H), 1.60-
d "N'LC . 1.47(m, 3H), 1.28 (m, 1H), 1.06-
7= ﬂ 1.05 (m, 3H), 0.87-0.85 (m, 3H)
(2S AR)-4-5FO] = FAL-1-(R)-2-(3-(3-(4-
((S)-2-(2-8t ] =5 A1 711 )-5,6,6a,7,9,10-
) A}aho) = 2 -8H-
) 2}A] 124,519 BFA] 02, 3-
1) 2] oh 7 -8- ) 3 o) 2] e -1-
)3 & o) o] 42 L ALE-5-)3-
B NSy 1-(@-@d-H E H oFE-
5-)a ol i) 7] & v Tl-2-
FhE B 2olu =
Ex 39 861.4 861.5 | 'H NMR(400 MHz, CD:OD):5
\ 9.87 (s, 1H), 7.34-7.66 (m,
©/KI ‘ NP / 7H),6.96-7.06 (m, 2H), 6.59-6.64
(m, 1H), 5.49(s, 1H) , 5.01-5.03
K/N /\-NQ\ (m, 1H), 4.33-4.60 (m, 4H). 3.31-
oH 4.02 (m, 13H), 2.56 (s, SH), 2.14-
2.48 (m, 4H), 1.81-1.96 (m, 1H),
(25 4R)-4-5}0] == A 1-(R)-2- (3 ((4-((S)- 1.52-1.59 (m, 3H), 1.01-1.10 (m,
2-(2-3F0) =5 A] 7| d)-5,6,6,7.9,10- 3H), 0.80-0.90 (m, aH) (‘2 L
FA}sto] = 2-8H- G A Bl = BT A
A (124,515 24| =[2,3- ool EFom, nE
ci¥ gl thzl-8- )= o 2] ©-1- FAATY EAFAE ok
sl &)ofo] 4 AfE-5-)-3-
ol E 2B L ) N-((S)-1-(4-(4-Fl E E] o} -
5-eh# ol &3 & e el -2-
2 E 2ol =
Ex 45 889.5 889.6 | 'H NMR(400 MHz, CD:OD):3
8.89 (s, 1H), 7.68-7.70 (m, 1H),
7.25-7.39 (m, 4H), 6.95-7.20 (m,
2H), 6.75-6.80(m, 2H), 6.20(s,
1H), 4.85-4.93 (m, 1H), 4.25-4.45
(m, 2H), 3.38-3.85(m, 6 H),2.96-
3.20(m, 3H), 2.75-2.90(m, 2H),
2.14-2.62 (m, 10H), 2.01-2.10(m,
(2S4R)-4-3}0] = 5 Al-1-((2R)-2-(3-(3-(3- ?H),Aflgo-llgf)(lmng), 13;;2)-1(5550
-2-(2-8}0] = 2 A ] W)~ 2.7.9.10- . ) (m, , U.6U-
(ﬁ(IS))kh](i]i IV—SH- 1919)-5,6,6a,7,9,10 Lm0
b e[ 11274,515 21X 12,3 & jj F 1;]1;] el
9] 2] 282y 2] -1 ol G
)= 2ol o] 9583 AR W)
e 5 e} 2)-N-((S)- 1-(d-@-Pl Bl o} -
5-2)sldyell €= F e d-2-
t2 8 2ol =

- 162 -

ZIHSd 10-2023-0037549

Az},



[1273]

[1274]

[1275]

Ex 74 R 806.4 8063 | 'HNMR (CD;OD, 400 MHz):5
N 8.87-8.81 (m, 1H), 7.78-7.73 (m,
WO RN - &SN 1H), 7.46-733 (m, 4H), 7.22-7.13
= % by =N (m, 2H), 6.90-6.83 (m, 2H), 6.31-
L Voo "
NI <) 6.26 (m, 1H), 5.04-4.94 (m, 2H),
Tye ) 4.59-4.41 (m, 2H), 3.91-3.47 (m,
I} “\\“ 6H), 3.25-3.07 (m, 3H), 2.75-2.70
hor~ o (m, 2H), 2.48-2.38 (m, 6H), 2.24-
(2S,4R)-4-3} 0] = F A]-1-((2R)-2-(3-(3-2-(2- 2.18 (m, 2H), 1.96-1.86 (m, 4H),
Sho] = 2] ] H)-5,6,62,7,9,10- 1.52-1.46 (m, 3H), 1.07-1.05 (m,
FA}alo) = 2 gH- 3H), 0.90-0.81 (m, 3H).
TehA (124,519 EF A = {2,3-
e} gl Thzl8- )= 2 Hyolo] AGALE-5-
2)-3-7 & -} e 2)-N-((9)-1-(4-(4-
e e o} &-5-) 7 dyel &) 5] Fel d-2-
FrE B ~oju
Ex 88 . 3 903.5 903.6 | 'HNMR (400 MHz, CD30D-d4):
P Ofo“ 5 8.86-8.87 (m, 1H), 7.75-7.78 (m,
(*( AN 1H), 7.33-7.45 (m, 4H), 7.19-7.23
s 7 =L < (m, TH), 7.12-7.15 (m, 1H), 6.86-
& o 6.90 (m, 2H), 6.23-6.28 (m, 1H),
NS LN 4.98-5.06 (m, 3H), 446-4.51(m,
1H), 4.05-4.40 (m, 1H), 3.75-3.93
on (m, 2H), 3.45-3.60 (m, 2H), 3.08-
@ (W“Oq 3.25 (m, 4H), 2.95-3.03 (m, 3H),
~ S N 2.67-2.71 (m, 2H), 2.47-2.63 (m,
NPy 2H), 2.47 (s, 3H), 2.23-2.41 (m,

H 3H), 2.09-2.19 (m, 3H), 1.83-1.96
(28,4R)-4-3}0] =& AJ-1-((2R)-2-(3-(3-(3- (m, 6H), 1.55-1.82 (m, 3H), 1.47-
(((S)-2-2-3F°) = 5 A ¥l d)-5,6,6a,7,9,10- 1.57 (m, 3H), 0.98-1.04 (m, 3H),
A} 5)o] = 2 .8H- 0.81-0.87 (m, 3H).

A 1] 1,2"4,513 2FA] 12 3-
c19) g vhzl8- 2ol &) o1l ] 1
) R yoke] A& AE-5-U)3-
e B )-N-(S)-1-(4-(d-PI B o} &-
5-)y el g3 &2l -2-
FraExolu = (YA o] 42 A D
Ex 89 903.5 903.7 | "HNMR (400 MHz, CD:0OD-ds):
5 8.85-8.87 (m, 1H), 7.76-7.78 (m,
1H), 7.33-7.44 (m, 4H), 7.19-7.23
s- (m, 1H), 7.11-7.15 (m, 1H). 6.86-
& 6.90 (m, 2H), 6.23-6.28 (m, 1H),
N 4.98-5.04 (m, 3H), 4.46-4.50 (m,
1H), 4.05-4.40 (m, 1H), 3.75-3.85
on (m, 3H), 3.48-3.60 (m, 2H), 3.20-
T N 3.25 (m, 1H), 2.96-3.13 (m, 6H),
x N 2.66-2.70 (m, 2H), 2.44-2.47 (m,
NPy~ 4H), 2.13-2.32 (m, 5H), 1.82-2.03

H (m, 5H), 1.73-1.83 (m, 5H), 1.48-
(25,4R)-4-5}0] = Z A]-1-((2R)-2-(3-(3-(3- 1.57 (m, 3H), 0.97-1.05 (m, 3H),
((S)-2-2-8Fo] =5 A1 5 'd)-5,6,6a,7.9,10- 0.83-0.87 (m, 3H).

#A}5}o] = 2-8H-
A 1] 1,2"4,513 2FA] 12 3-
I )t} 7l-8- 2yl )z 3 7l §l-1-
)E R dyobo] &S AFE-5-2)-3-
o e HE} e )-N-((S)-1-(4-(d- P El o} & -
5-yslidyol e Eed-2-
FraE2olu = YA o] 4 E A 2
Ex 91 M 875.4 875.4 | 'HNMR (CD;OD-ds, 400 MHz):3
5 9.74 (s, 1H), 7.47-7.34 (m, 7H),
«(\ 6.97-6.93 (m, 2H), 6.08-6.06 (m, 1
= H), 4.25-4.20 (m, 1 H), 4.95-4.87
HN Nog o HN_ (m, 2H), 4.75-4.70 (m, 2H), 4.47-
N/”‘%;h}ﬁN < w A ¥F° 4.15 (m4 H), 3.83-337 (m, 14H),
no 7 B h 2.98-2.75 (m, 2H), 2.55 (s, 3H),
{:{4 " 2.41-2.19 (i, 2H), 1.95-1.74 (m,
./ 4H), 1.46-1.39 (m, 6H), 0.96-0.94
(25 4R)-4-5}F O] EFAL-1-((R)-2-(3-(2-(4- (m, 3H), 0.93-0.89(m, 3H).
((S8)-2-2-8}0] == 2] 7 d)-5,6,6a,7.9,10-
8l A} 5} o) = 5 8H-
A e[ 1,214,519 24| 12,3+
e Y Tizl-8- )y s 2] d-1-
ol &yofe] 4L AfE-5-)-3-
ol e )-N-((S)-1-(4-(4-T B E] 0] Z-
5-2)3l ol e a) B &) d-2-
28 2oju =
Ao 34. (28,4R)-4-3Fo| = A -1-(2-(3-(2-((2-((S)-2-(2-3to] =5 Hd )-5,6,6a,7,9,10-A A} 5to| = 2~

ZIHSd 10-2023-0037549

SH-¥EA = [1',2" 14,519 A =[2,3-c] ¥ T} -8-L) A &) (W B ) o}r| =) ol & ) o} o] &2 S AE-5-H ) -3-v| 2 F-E}

5=90)-N-((9)-1-(4-(4- T D] o} B-5-2) A D) o] B) 3 S W-2-7hE B 2ol =
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[1276]

[1277]

[1278]
[1279]

[1280]

[1281]
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gA 1. (2S,4R)-4-3}o] EEA]-1-(2-(3-(2-((2-((S)-2-(2-3}0] EFA]¥]Y )-5,6,6a, 7,9, 10- A} o] = 2 -8H-3]
R [1",2":4,5] 2} R] = [2, 3-c ] ¥ 2] OFR]-8-Y )] & ) o} 1] k= ) o] ] ) o} 0] 2SR} Z-5-2] )-53-r E| L E} 3= &) )-N-
((S)-1-(4-(4-mHE]o}ZF-5-Y ) 7Y ) o & ) B F ] -2-7} 2 H ~o)n] =

DCM(30 ml) = (S)-2-(8-(2-o}m| =& )-6,6a,7,8,9,10-AA}to] =2 —5H-F] 2} A = [1',2' 14, 5] T &k X =2, 3-
]9 R -2-) F = (20 mg, 0.06 mmol) D (2S,4R)-4-((tert-Fe&riolm el A= )L A])-1-(3-H & -2-(3-(2-=
Zoolg)olo] A ALE-5-A ) F-EF = ) -N-((S)-1-(4-(4-m| & E] o} Z-5-A) w ) o & ) ¥ S 2] H -2-F} 2 H-2oln| = (5
8.7 mg, 0.09 mmol)e] &Nol, AL NaBH(0Ac)3(25.4 mg, 0.12 mmol)E H7}etFct. ZTES 2204
16A17F &<t wwtskgict,  3)EAd S48 A9 stolAl AAS A, eSS B5 8 TLC(MeOH @ DCM = 1 @ 10)2
AT, A2 (work-up) ¥ A Ale] TBS 7] AAE G, 32 mARA (25,4R)-4-3Fo| =EA]-1-
(2-(3-(2-((2-((8)-2-(2-8lo| =2 A #d)-5,6,6a,7,9,10-FA}slo] =2 -gH-] e} X &= [1',2" 14, 5] 9] &} A = [ 2, 3-
cl¥EtR-8-d ) & )olr| =) o & ) o} o] A ALE-5-U ) -3-H H H-EF =D )-N-((S)-1-(4-(4-H E] o} Z-5-< ) 7|
U)ol )3 Za]vl-9-7 2= 2 obu| =(20 mg, 0.024 mmol, 39.1% 48)2 AATh.  LOMS m/z: CyHsNi0sS [M+H]'
of thak AR 835.4; A=x]: 835.5.

YAl 20 (25, 4R)-4-3} o] EFA]-1-(2-(3-(2-((2-((S)-2-(2-3} o] EZFA]#]H )-5,6,6a, 7,9, 10- A} 5} o] = Z-8f-7]
ZPA (11,2 :4,5]5]2}X] = [ 2, 3-c ] F] 2] T} 2] =8- &) ) & ) (] & ) o} 1] = ) o & ) of o] i S AFE=5-Y) )=3-r & P EF = &) -
N=((S)-1-(4-(4-"EE] o} Z-5- )7 ) o] & ) 7] & 2] H-2-7} & 2o m] =

DCM(3 mL) ZF (2S,4R)-4-3}o] =& A]-1-(2-(3-(2-((2-((S)-2-(2-3}o| =& A H d )-5,6,6a,7,9, 10-H A} 5l o] =2 -
8-y A =[1",2" 14,513 A =2, 3-c]¥] 2 1 -8-L ) o & ) o] ) of| ] Yo} o] A& A E-5-A ) -3-M & e} ) -
N-((S)-1-(4-(4-W g E]o}Z-5-2)H D)o &) ¥ 8] -2-7} 2 2 »~o}n| = (10.0 mg, 0.01 mmol)e] Lo 25 E
gholol A EX B ESlo]| Eeto]E(7.6 mg, 0.04 mmol) ¥ FHFZELHSF0]=(0.36 mg, 0.01 mmol)S FH7}atgich.
HEES-2-8 30ColA 16417 &QF wHkskgitt.  NaOH 84 (5% w/w, 0.5 mL)S H7Ista, AdE EdES 22
oA A] F7} 308 FQF wukslgith, 3ad EAS AASE, FHFES H000.1% TFA) 3 MeCN = 10% A 90%=
|5 F& HPLCE AASY], TFA dozMol st AAE(2.7 mg, 0.002 mmol, 17.7% &)S L3Ut}.
LOMS m/z: CyllyNig0sS [MHI] ol ok 71242 849.4; AZ=2]: 849.5.'H MMR (CDOD-d,, 400 Wi): 6 8.79-8.77

rlr
e

(m, 1H), 7.46-7.23 (m, 7H), 6.95-6.90 (m, 2H), 6.30-6.27 (m, 1 H), 4.94-4.91 (m, 2H), 4.47-4.25 (m,1
H), 4.02-3.99 (m, 1H), 3.80-3.34 (m, 11H),3.17-3.15 (m, 1H), 2.93-2.90 (m, 3H), 2.79-2.73 (m, 2H),
2.59 (s, 1H), 2.37-2.33 (m, 5H), 2.07-2.03 (m, 2H), 1.85-1.78(m, 1H), 1.48-1.20 (m, 5H), 0.96-0.93(m,
3H), 0.79-0.72(m, 3H).
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[1282]

[1283]
[1284]

[1285]
[1286]
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A ¢ E4& AR, AA ) 349 LS W me} §t7] & HAAHE AZFAT.

A Ao TFEHBH A AR AEA HNMR
H3s MHH)" | (M+H)*
m/z m/z
Ex 92 9“ 863.4 863.5 'H NMR (CD;0D-d4, 400 MHz):3

9.47-9.40 (m, 1H), 7.59-7.42 (m,
7H), 7.09-7.02 (m, 2H), 6.38-6.35
(m, 1 H), 5.17-5.11 (m, 2H), 4.55-

o N OHN 442 (n.1 H), 4.31-3.98 (m, 1H),
g 3.85-3.44 (m, 11H).3.27-3.26 (m,
{ﬁ 1H), 3.02-3.01 (m, 3H), 2.93-2.85

K NwN (m, 3H), 2.71 (s, 3H), 2.56-2.52
(m, 3H), 2.45-2.42 (m, 1H), 2.25-

o 2.18(m, 2H), 1.96-1.92 (m, 1H),
(25 4R)4-3F0] =5 -1 '((R)'z'(3'(3'((2' 1.62-1.35(m, 5H), 1.07-1.04(m,

(9)-2-(2-3F o) =5 A 31 H)-5.6,6a.7.9,10- 3 PSSl
SIAL5}O] = 2 8H- 3H), 0.91-0.86(m, 3H),
H A ={1'2"4,519] 2] =23

cj¥] & etzl-s-

Aol &y &)yoln] 1) T 2 )o}o] A2 A)
%-5-90)-3-91 5 EF e 9)-N-(S)-1-(4-4-
A B o} E-5-2) 3l ol @) ) = 2] -2
JtEE 1oloj=

AAd 35,  (25,4R)-N-((S)-1-(4-Alo} = d ) ol & )-4-3} o] =F A -1-((R)-2-(3-(2-(4-(((8)-2-(2-3lo| =EZ A |
d)-5,6,6a,7,9,10-3AA5lo| =2 -80-9 &R =[1',2' :4,5]F A = [2,3-c] ¥ & T} -8-A ) v & ) w) H 2] A -1-
A) A EA])o}o]| 2ZAIE-5-Y )-3-HE REl =Y )H EEd-2-Fl 2 E 20}m =

O“@

Ex 35
DMF(5 mL) 5 (2S,4R)-4-3}o] E=FAI-1-((R)-2-(3-(2-(4-(((S)-2-(2-3lo| =5 A ¥ d )-5,6,6a,7,9,10-A A5} o] =

2-8H-I A= [1',2":4,5]9 A x=[2,3-c]F &} -8-L )W E) I A g d-1-L ) o B A] ) o} 0] A2 A} E-5- )-3-1]
dRe )y Egd-2-7l 254 4H(17.2 mg, 0.02 mmol), Et:N(6.1 mg, 0.07 mmol) & (S)-4-(1-o}n|x=of &)l

ZUEZH(4.3 mg, 0.03 mmol)e] =£3FEo]| HATU(11.1 mg, 0.03 mmol)E A7}ttt ZIFES 25T A 24)7F
Bob wukslith.  E(10 mb)S H7beta, AR EEES g olAHE( il X 2)& FEH3AY. §@H3k
7l S GG )R AFE L, Fa Nazso,li AzxA71a, dFstar, gRANe AF FoAA FFAACH. F

FES H0(0.1% NHy.H,0) & CHs N = 10% WA 95%= Le¥x= 238 HPLCE F7tE AA|sto], (25,4R)-N-
((S)-1-(4-A ot ) ol & )-4-3} o] =2 A]-1-((R)-2-(3-(2-(4-(((S)-2-(2-8}o| == A H 4 )-5,6,6a,7,9,10-3)
Apetol =2 -8H-T] 2} A = [1',2":4,5]F 2} A [ 2, 3-c] T T} -8- )W) T H 2| A -1-L ) el FA] ) o} o] A A E-
5-9)-3-w e Rl Egd-2-7}2E ~olu = (1.3 mg, 0.001 mmol, 5.8% &)= AUk, LS m/z:
ColaNiOs [M+H] ol ol@F 1245 : 833.4; A== 833.2; 'H NMR(400 Mk, CDOD): & 7.78-7.76 (m, 1H), 7.69-
7.67 (m, 2H),7.49-7.46 (m, 2H), 7.21-7.19 (m, 1H), 7.14 (m, 1H), 6.90-6.86 (m, 2H), 6.00 (s, 1H),
5.02-4.94 (m, 2H), 4.58 (s, 1H), 4.49-4.41 (m, 1H), 4.36-4.33 (m, 2H), 3.67-3.47 (m, 4H), 3.19-3.01(m,
6H), 2.82-2.81 (m, 2H), 2.35-2.33 (m, 1H), 2.29-2.27 (m, 2H),2.21-2.12 (m, 4H), 1.90-1.80(m, 4H),1.49-
1.47 (m, 3H), 1.34-1.28 (m, 4H), 1.04-1.02 (m, 3H), 0.90-0.87 (m, 3H).
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[1287]

[1288]

[1289]

[1290]
[1291]
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A 22 E4& AMEEY, AA ) 359 LS W met §tr] B HAAHE AZFAT.

A A o] TF=H ¥4 R e HNMR
s (M+H)' m/z | (M+H)' m/z
Ex 36 923.4 923.6 'H NMR (CDsOD-d;, 400
( MHz): § 9.51-948 (s, 1H),
o v YW 7.60-740 (m, GH), 7.05-
~ . 7.02 (m, 2 H), 6.10-6.04 (m,
J\ I l ) No 1H), 529-525 (m, 2H),
o ZE 471-424 (m, 6H), 3.96-
QSAR)N((S)V‘( -© 4.4 E o 362 (m, 10 H), 3.59-336
5-yH )l %‘)-éba}o}fiﬂ 1-((R)-2-(3-(2-(4- (m, 3 H), 323-322 (m, 2
(((S)-2-(2-3F°] =5 A 91 d)-5.,6,6a,7,9,10- H), 2.93-2.69 (m, 2 H), 2.57
& a}slo] = 2 -8H- (m, 3H), 2.49-2.31 (m, 4H),
S 242 110,244,519 B4 1 02,3-c]9) 2 v} 7l -8- 2.00-1.70 (m, 3H), 1.51-
[ N o) £ 1.25 (m, 3H), 1.06-1.04(m,
D)ol )@ el d-1-9) I Al)oM SAE !
5-20)3-v] Bl g oy 22 wl)- 3H), (Y5 A= &0

2o EE gﬂ ofefol

Ex 37 0 888.5 888.6 'H NMR (CD;OD-cb. 400
Ho: NMHL - MHz):5 7.60-7.32 (m, 9H),
N yk < 7.08-7.04 (m, 2 H), 6.13-
OH N [ j L k 6.09 (m, 1H), 5.12-5.03 (m,
/ N ! =/
) (\ ) 2H), 4.71-441 (m, GH),
\// \/”v 419418 (m, 1H), 3.87-
(2SAR)-4-5F0] = FA]-1-(R)-2-(3-2-(4-(((S)-2- 3.62 (m, 10 H), 3.50-3.43
@-stel=FA] 31]%)-5,6,621,7,9,10-?33 AbsFo] =5 (m, 2H), 3.27-3.25(m, 2H),
SH-¥] 4] 11,244,513 2} A =2, 3-c] 3] 2] T} 4 - 2.57 (s, 3H), 2.42-2.31 (m,
8-yl Bhy= 7 2] Tl-1- SH), 2.00-1.94 (m, 1H),
A)ol] 2 A])o}o] 2 A5 3- 1.70-1.68(m, 2H), 1.51-1.25
W 5B )N (S)-1-(4-(2- E -1 H- (m, 3H), 1.06-1.04(m, 3F),
o] ] th-1-9)y s ol &) 9] 2 ) ¥l2- 054-0.8m, 3H). (v7

Py o mE &

s A5 ohelol ®Hon,

ne %k ﬁ 47t
‘”7‘11471 = ook

Ex 40 L ocHs 9354 935.6 H  NMR®400 MHZA,
(\’*NH CD:0D):5 898 (s, 1H),
. F L N 848-8.51(m, 1H), 7.50-
oH W /:[ 1 j e i 751, 1H),7.44-7.45(m,
C i A)‘ S 7 1H), 7.40-741(m, 1H),
& N 7.30-7.32(m, 1H), 7.01-7.18
(2S4R)-4-5} 0] = F AT 1-((R)-2-(3-(2-(4-(((S)-2- (m, 4H), 6.01-6.09 (m, 1H),
@-sto] 54 9d)-5,6,62,7.9,10- A A5} o] E - 539(s, 2H) , 4.33-4.60 (m,
8H-3] 2hA] (1,214,519 2} A4 1 2,3-c] 9 2] T} - 4H), 3.31-402 (m, 12H),
8-y &) o 2 el-1- 3.01-3.15(m, 2H), 2.56 (br,
)ol] EA]yolo] A& A}E-5-Y)3- 2H), ﬁég(s. il_?” ll.;l(‘))-2.48
B e 9)-N-(S)-1-(2- ] 55 A1 4-(4- (m, 10H), 1.52-1.59 (m,
vﬂgﬂoriiz—-s-)@)é]é)oﬁ%)ﬂ"Ar,—(z.z- 3H, 101-110 (m, ;Hg

S B ol = 0.80-0.90 (m, 3H).

Ok)*X}]»‘—- .Q_UH = LE"
dz el =Ren,
nE FA A7t
2ARA = sk

AA e 48. (2S,4R)-4-3Fo] =2 A]-1-((2R)-2-(3-(((29)-1-(3-((S)-2-(2-3}o| =2 A # 9 )-5,6,6a,7,9,10- A}
Slo| =2 -8H- A= [1',2":14,5] A = [2,3-c] A T}H-8- ) F ET D-1-Y ) T2 H-2-U ) & A] ) o} o] A& A -
5-4)-3-HEHEl = )-N-((S)-1-(4-(4-HE Bl o} E&-5- ) | d ) o & ) ¥ Eg d -2-F 2 E X olu]| = (Int-20 0. 2 F §
#$4%)

YA 1 (2S,4R)~4-((tert-FEH o] m| DA E )5 )=1-((R)-2-(3-(((S)-1-3} o] EFA| Z 2 7-2-2 )5 4] o} o] 25
ApE-5-)-3-m 7B = & )-N-((S)-1-(4-(4-r|HE] o} F-5-¢ ) 7] d ) o] & ) 7] & 2] {] -2~} 25 ~ofm] =
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N;Sb\
5 AN
[1292] OTES
[1293] MeOH(75 mL) = HE (S)-2-((5-((S)-1-((2S,4R)-4-((tert-F-E&rfolH A A H)L-A] )-2-(((S)-1- (4-(4-HEHE] o}

Z-5-)Hd) )7t EnEY) I &8 U-1-U)-3-HE-1-S AR E-2-U ) o} o] 2 FALE-3-Y ) SA]) LRI} -of| o] E
(6.0 g, 8.6 mmol)e] &Ml NaBH,(1.3 g, 4.8 mmol)E H7Ie}ct. AAHE TFES 2204 3AI7F 59F

A A4S DOM(1T <
A71a, AFsta, oFds
Pl FFAA, T4 2d2A 2 AAES Aoy, ojAS o A A AFEEdth. LOMS m/z:
CsaH51N,06SS1 [M+H] Oﬂ gk AXk=]: 671.3; AS=X]: 671.2

Hkaigleh, wkeES E(50 nL) 2 AR skar, DOM(100 mL) o2 XA AT, F& #sta,
100 L) o2 FE3t. 3 7] %—% A4(50 mL) 2 A FH3Fa, Na,SO, 2 A%

ek

(<0

[1294] g 20 (2S,4R)-4-((tert-F-Hurjo]m| )G A])=1-((R)=-3-"H-2-(3-(((S)-1-HFLZZP-2-Y)FA] )o}o] 4
SAPE-5-Y)F B ) -N-((S)-1-(4-(4-m| HE] o} Z-5-) 7] d ) ol & ) %] F 2] ] -2- T} 2 H = o] =

. HN 0
o ] :
— H
d
[1295] OTES
[1296] ACN(30 mL) % =

(2S,4R)-4-((tert-F-E i) & A& )& A])-1-((R)-2-(3-(((S)-1-3})| EZ A L Z F-2-U ) S A] ) o} o] L&A} Z-

5-)-3-m e =) -N-((S)-1-(4-(4-m D El o} Z-5-) F D)o &) v Ze]d-2-7F2H 2ol =(2.6 g, 3.9
mmol)2] &Ml IBX(45 %%, 2.7 g, 9.7 mmol)E H7IeIlth. AHE EFES 80TA 33 <t 7lds)
Ak, F AESES o= %ZV\]] , A stelAl oFsigitt. A3 Ale]AE ANO nlL)o=E
AHsATE. oA e AF T FHFAA F YAES ddon, oS, SuAZA EA/RAeH(FE S FA =
20 WA 80%) & AH&skE A A ﬂiu}iﬂaM A ow AAste], FA odwA ks AHE(2.1 g,

20
T

72.9% FE&CF A A3))S ATk LOMS m/z: CauHyN,06SSi DiH] ol &k AR 669.3: A0 669.2

[1297] g9A 30 (2S,4R)-4~((tert-FErlo]mHEH )5 A )-1-((2R)-2-(3-(((2S)-1-(3-((S)-2-(2-3}o] EFA] H Y )~
5,6,6a,7,9, 10-8AlS}o] =2 -SH-F e} X = [1',2":4, 5] H e} R] = [ 2, 3-c ] H 2] O} -8- ) Fe] el -1-Y ) Z 2 P2~
)G A] )olo] £ LAlF-5- )-3-A|EEE = )-N-((S)-1-(4-(4-F|HE] o} ZF-5- ) H]d ) o] &l ) ¥] F 2] ¥l -2-7} 2 5~

ofuj =
WS
Nep oMo
o i
a4
O gk OTBS
il E
ey~
[1298] H
[1299] DCM(20 mL) 5 (2S,4R)-4-((tert-F-EriolwddH)HA)-1-((R)-3-HE-2-(3-(((9)-1-FAZ2H-2-U)KA])

olo] 2 ZAE-5-A) FEF =) -N-((S)-1-(4-(4-vwHE]o}Z-5-d) A D)) I Eg|d-2-F2 H ol = (2.1 g,
3.14 mmol)¢] &ES STAB(2000 mg, 9.4 mmol, 3.0 eq) & NaHC03;(1350 mg, 16 mmol, 5.0 eq)Z H7}}3ict.

olo} A, DCM(20 mL) % 2-((6aS)-8-(¥Z|Y-3-9)-6,6a,7,8,9,10-8A}slo| =2 -5H-] 2} x| =[1",2" :4,5] 3] &}
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[1300]

[1301]

[1302]

[1303]
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Ao A, 48 agae A

71 &5 w88k, 945(50 mL)= ME

oW NazSO4i AN 713, oJsta, Oﬂﬂ@i% 15 ZOM FEAAY. ZHFES, SgAEZA MeOH/DCM(DCM

MeOH = 0 WA 10%) & Al&3t= A7t A A2ty Agdoz FASte], WA nA2A A= A=
(2.3 g, 72.9% 58)S AATH.  LOMS: CollaNi0eSSi [MHH] o] ThaF A24H2]: 1005.5; 21232]: 1005.6

A 4: (2S,4R)-4-((tert-F-E o] B d &)L A] )-1-((R)-2-(3-(((S)-1-3}o] EEA] Z Z 71-2-9] ) 8] )o}o] -2
AlZ-5- )-3-r|JREL =Y )-N-((S)-1-(4-(4-T| € E] o} Z-5-Y ) ¥ H ) o § ) H] F 2] -2-F} 2 H ~o}n] =

TFAC10.0 mL) Z (2S,4R)-4-((tert-F-&rjo] &A= )2A])-1-((2R)-2-(3-(((29)-1-(3-((S)-2-(2-3}o] =EA] ¥
4)-5,6,6a,7,9,10-3A}ste] = 2 -gH-T] & %= [1',2" :4,5] F &K = [2,3-c] T 2] T} -8-2) 9] E g -1-Y ) T2 -
2-9) 2 A])o}o] AL ALZE-5-Y)-3-H & F-E = )-N-((S)-1-(4-(4-H & Bl o} Z-5-) F D) o & ) 9] E 2] P -2-7 2 &

2ol =(2.3 g, 2.29 mmol) ] EFFES 25Tl 1AIZF S wtelivt.  3d EAS 7S stellA AAs)
3, AFES 238 HPLC(E(0.1% HC1) 5 MeCN = 10% WA 90%= &F)= AAste], WA a3 =24 HCl 9
O 29 (25,4R)-4-3FO) =2 A]-1-((2R)-2-(3-(((25)-1-(3-((S)-2-(2-3te| == A F Y )-5,6,6a,7,9, 10-3 A} 5} 0]
C2-80-T g A 11,214,519 X [ 2, 3-c ]9 2l th-8-) ¥ B2 W -1-Y ) T2 F-2-Y ) & A] ) o} o] G AL E -5~

4)-3-wEFE =L )-N-((S)-1-(4-(4-HE o} Z-5-) H D)ol &) I E 2| T -2-F} 2 5 2o} = (1282 mg, 55.6%
F8)E AT, LONS: CollNi0sS [MHIT o] Thab AR 891.4; AZA: 891.6; H MR (CD0D~dy, 400 M)

§ 9.85 (s, 1 H), 7.57-7.49 (m, 5 H), 7.45-7.33 (m, 2 H), 7.06-7.02 (m, 2 H), 6.13 (s, 1 H), 5.16 (m,
1 H), 5.03-5.02 (m, 1 H), 4.53-4.43 (m, 3 H), 4.09 (m, 2 H), 3.85-3.65 (m, 14 H), 3.45-3.31 (m, 2 H),
3.30-3.08 (m, 1 H), 2.59 (m, 4 H), 2.41-2.17 (m, 2 H), 1.96-1.91 (m, 1 H), 1.60-1.47 (m, 6 H), 1.07-
1.04 (m, 3 H), 0.93-0.89(m, 3 H).

A 2T E48 MMk, AAd 483 TLE Wl wEt &) 8o A E A=xFHAT.

A Ao T2 LY A 2kA] A& HNMR
HE M+HY" m/z | (M+H)* m/z
Ex 49 NS 891.4 891.6 'H NMR (CD;0D-ds,
I 400 MHz): §9.75 (s,
N 1H), 7.61-7.37 (m, GH),
- OHN;O 2.295i )1}61)i ;27;(97
0 B m, , 6.15-6.15 (1m,
; ° \*A{i N Q 1H), 5.19-5.04 (m, 3H),
N S 4.56-4.46 (m, 2H),
™ S 4.12-3.44 (m,16H),
WA\INZJ 3.26-2.20 (m, 9H),
Ny 2.00-1.90 (m, 1H),
H
(2S,4R)-4-3} 0] =2 A]-1-((2R)-2-(3-(((2S)-1-3- HS}QZ Eﬁ Eﬁi
((S)-2-(2-3} 0] =5 A 91 )-5,6,62,7.9,10- 0.93-0.91(m, 3H).
sl A}5}Fo] = 2 -8H-
A 1,214,517 4] 2[2,3-c]F 2] T} 7)-8-

a2 L}E) 1-)3 ;3}2

B)E AN oo A GALE-5-Y)-3-vl e H-Eh e 4)-
N-((5)-1-(4-(4- UﬂﬂEIOP}‘ 5-
yslld)ol &)y Fel d-2-7h 25 20l v =(Int-
19 2 1,1};1 kAl EJ)

Ex 50 s 8914 8915
e
No o HN\:/;O
o \;)\\/ NS R
o~ /k) OH

(2S4R)-4- oPO | = EA]-1-(2R)-2-(3-(((2R)-1-(3-
((8)-2-(2-80) =5 A 9] H)-5,6,62,7.9,10-

g Alo] = 2 -8H-

324 11,244,515 24 7] 12, 3-c] 7 €] v} -8-
%‘ME\/I” 1-)Z 22

)G Ayobo] 4 G AL E-5-2)-3-0 1 B e )
N-((S)-1-(4-(4- P LI E o} -5
ﬂ)ﬂﬂ‘é)‘ﬂl‘a)ﬂl R e

b
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[1304]

Ex 51

;
r/N\
ol
e

(28,4R)-4-8}- 0] = A]-1-((2R)-2-(3-(((2R)-1-(3-
((S)-2-(2-3F0) =5 A 91 )-5,6,62,7.9,10-

S A}sho| = 2 gH-

) 2} 4] (1,244,519 2FA] [2,3-c] ¥} 2] v} A8
ohd Zgd-1-)Z 2 2.

)G ADolo] G AE-S5-)-3-0 E R EF L )
N-((S)-1-(4-4-2 & E] o}-&-5-

s )yoll ey Fejd-2-7t 2 E Aoln] =

CHERA <1824 2)

891.4

891.6

Ex 64

OH
(; { N:N}; .
o/ N/ NH N//.. PR
= G
Y

el
o =

(2S5,4R)-4-3} 0] =2 A]-1-((2R)-2-3~(((25)-1-(3-(2-
(2-8}0] =5 A) 7] d)-6a- 7 € -5,6,6a,7.9.10-

A A}aho| = 8T

3] A 11,244,515 2474 [2,3-]9) 2 T} 8-
ey Egd-1-Y)Z 2 gho-

AyGAholo] g ALE-5-)-3-m E FE = )-
N((S)-1-(4-(4-H E E] o} £-5-

Dl ey Eeld2-7E R ~olu =

905.4

905.4

'H NMR (CD:OD-d,
400 MHz):8 992 (s,
1H), 7.58-7.35 (m, 7H),
7.06-7.02 (m, 2H), 6.12
(s, 1H), 5.05-5.01 (m,
2H), 4.64-4.09 (m, 9H),
395362 (m, 14H),
351341 (m, 3H),
266253 (m, SH),
2.41-2.18 (m, 6H), 1.93
(s, 1H), 1.61-1.51 (m,
3H), 1.07-1.04 (m, 3H),
0.92-0.87(m, 3H)

Ex 100

Z ‘ CH
S N,

(28.4R)-4-8} 0] EZ A 1(R)-2-(3-(((S)- 1-(4-((S)-
2-(2-3F0] =F A5 )-5,6,6a,7.9,10-

& A}s}o] & 2 -8H-

324 1[1244,5] 9] 24 4] 1 [2,3-c] 7 2] T} 3 -8-
Gy D) e d-1- )= = 3h2-

)& A oFo] 2o G AFE-5-)-3- v E B e )
N-((S)-1-(4-@-P D E] o} &-5-
Dol &I =l d-2-7p 28 mopu =

919.5

919.5
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[1305]

[1306]

[1307]
[1308]

[1309]
[1310]

[1311]
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Ex 101 | =~ OH 919.5 9194

A - (
A ! HN\//
Kﬁlw /L/‘% ﬁ\

(2S.4R)-4-3} 0] = E A1+ ((R) -2-(3-2-(4-
(((6a8,98)-2-(2-3} 0] = F- A 7 )-9- 1 el -
5,6,6a,7.9,10-F A}5) o] = 5-8H-

4411 [1'244,515 &4 2202,3-c] 9] & v} 2 8-
Ayol e )JMI g d-1-ol - A)olo] AL ALE-
5-4)-3-1 & B Y)-N-((S)-1-(4-(4-

sl B op-5-2h)a )l )y E 2] |2

F2 B mofu =

Ex 102 /OH 891.4 8914
O
¢ wN /o
} .
B »1

(2S4R)-4-3} O] = F Al 1((2R)7 (3-2-3-
((6aS,9S)-2-(2-8F o] == A| 7l d)-9-= & -
5,6,62,7,9,10-# A}s} 0] = 2.-8H-

A 211,244,519 2] W [2,3-c] ) 2] vh 8-
e %aﬂ-l-@)oﬂ%*!)0}01&%*}%-5-@)-
3-1 € 2 EF e Y)-N-((S)-1-(4-(4-H E Bl o} 52
el ehy) Ee 22 o=

AAld 53, (5-(1-((28,4R)-4-3} O] EFA]-2-(((S)-1-(4-(4-H EE] o} E-5-d)H d ) & ) Ft=ntad ) I S d -
1-9)-3-WE-1-S A HE-2-d)olo] A& ALE-3-A)HE  4-((S)-2-(2-3}o]| == A|HY)-5,6,6a,7,9,10-FA}3}0)
=2-8H-H#HR)x=[1',2":4,5]F A =[2,3-c]H A FA-8-L) FH 2 d-1-Fl2E A H o] E

OH H*
] \f’\‘@\\
Nj\. HHM ..fo

9 10 (5-(1-((2R, 4R)-4-((tert-FH o] fH Y& )5 A])-2-(((S)-1-(4-(4-"HE] o} Z-5- ) 7] d ) o] & ) 7} = ri}
B v Fe]H-1-Y)-5-rE-1-S2 e -2-¢ ) ofo| £ S AFE-5-¢ )| E 4-((S)-2-(2-3}o| =5 A7 d )-
5,6,6a,7,9,10-8JA}}o] E2-8H-H] e} X = [1',2":4,5] 9] 2} x| = [ 2, 3-c | ¥ 2] 0} 2] -8~ ) 7] ] 2] - 1-F} 2 5 A g o] &

N

|
§

H
N

oH neN
| | )\ MBS0, O 'g
P g

THF(2 mL) % (2S,4R)-4-((tert-FEriolm A )& A])-1-(2-(3- (o] =FA W& ) o} o] A FALE-5-Y)-3-W[ &
FEF=A)-N-((S)-1-(4-(4-WEE| o} Z-5-d)Fd) o &) F F|H-2-Ft2 520l =(17 mg, 0.03 mmol) H
(DI(4.4 mg, 0.03 mmol)el HAE oA 2A1ZF B¢ wwkslal, o]ojA]  ($)-2-(8- (I d-4- )~
6,6a,7,8,9,10-FA}sto] =2 -5H-3] A = [1',2':4,5] ] A = [2,3-c]F &}z -2-¢) H= (10 mg, 0.03 mmol)=}
DIPEA(0.02 nL, 0.14 mmol)E x4 o= H7bskleh. AQE A& 80Tl 16417 sk wnksgint. 3

A EHE Y stolA AASI, FFES 38 TLC(MeOH @ DCM = 1 @ 15)2 AASt, FA 1mx|24 s}
“r:‘ *g”‘j(ZZ mg, 0.021 mmol 79.1% fl\"%) Oé(}i . LCMS: C53H71N1{)O788i [M+H]+°ﬂ EH 75]],_} ]: 1019.5; /\E]

o

=2]: 1019.3

EH%’/ 2:  (5-(1-((2S,4R)-4-3}0] EERX]-2-(((S)-1-(4-(4-H| P E] o} ZF-5- ) ¥ ) o €l ) 7} 2 n} 2 &) ) v ZF 2] ] -]~
J)-3-o g -1~ 2 P EF-2-9) J)ofo] 2 AL Z-3-2] )i E] 4~((S)-2-(2-3}o]EFA] ¥ Y )-5,6,6a,7,9, 10-EA}efo] =&
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[1312]

[1313]

[1314]
[1315]

[1316]
[1317]

[1318]

ZIHSd 10-2023-0037549

-SH-T] 2} R]=[1",2":4,5]F e} = [2, 3-c]F 2] - Z-8-L ) T v 2] H-1-FF 2 E 2 o] E

THF(0.50 mL) & (5-(1-((2R,4R)-4-((tert-F-2rjoluB A& ) K A])-2-(((S)-1-(4-(4-H|EE]o}E-5-¢ ) Hd ) o
)7t EnRd) I EYd-1-U)-3-HE-1-F o Fe-2-d)ofo] 2 EALE-3-A )W " 4-((S)-2-(2-3}o| =EA| | )-
5,6,6a,7,9,10-3NA}slo| =2 -8H-T] & A = [1',2"':4,5]F) 2R = [2,3-c]F) 7 -8-L) 7] F gl d-1-Ft 2 E A g o| E
(5.0 mg, 0.0049 mmol)9] wwhEl gollof Ao TBAF(THF & 1 M, 0.5 mL, 0.50 mmol)E H7}3}H . 54
b Fof, 3aA BAS 7t ol AAS I, FFES DOM(20 ml) ol fa|A7)a, E(10 nL x 2), 2L
A4(10 mb) = AFHEY.  f7] S5 w8k, Na,SOE Ax&A7)a, oFdsta, sHAAY. = 238
H,0(0.1% TFA) = MeCN = 10% WA 90%% {2]&+= 3§ HPLCE AASte], WM w24 TFA doEA9 ¢
Bl AAE(3.9 mg, 0.0034 muol, 69.5% FE)S AT, LONS: CollsNi0,S [M+H] ol Tk A2k : 905.4; 2

2|1 905.2; ' NMR (400 M, CDsOD) & 8.93 (d, J=7.7 Hz, 1H), 7.56 — 7.28 (m, 7H), 7.04 (t, J = 7.6

Hz, 2H), 6.40 (t, J = 10.0 Hz, 1H), 5.25 — 4.98 (m, 2H), 4.61 — 4.22 (m, 6H), 4.11 — 3.35 (m, 13H),
3.19 — 2.80 (m, 3H), 2.48 (t, = 3.8 Hz, 3H), 2.44 — 2.08 (m, 5H), 2.10 — 1.65 (m, 4H), 1.54 (dt,
J=14.4, 7.1 Hz, 3H), 1.07 (d, J=6.5 h, 3H), 0.88 (dd, J = 10.2, 6.8 Hz, 3H).

AAe 75, (25,4R)-4-3Fo| EE A -1-(2-(3-(((4-(2-(2-38}o]| =EZ A ¥ d )-5,6,6a,7,9, 10-A A} 3} o] = 2 -84 &}
Ax[1',2":4,5]9FR=[2,3-c]H Y} -8-Q) 9 FD-2-9) S A ) v & ) o} o] A A E-5-L )-3-HE FE =Y ) A
((9)-1-(4-(4-vEElo}Z-5-Y) L) &) v EF P -2-Ft 2 B 2olm| =

Ex 76

oA 1: (2S,4R)-4-((tert-2 g o}o] w5 &2 ) 2] )-1-(2-(3-(((1-ZF 0 2 H ] t]-2-Y ) L A] ) o] gl )o}-o] £~ R} -
5~ )-3-m|JFRE = )-N-((S)-1-(4-(4-T| € E] o} Z-5-L ) ¥ H )of & ) F] Z 2] J-2-F} 2 H ~o}n] =

THF(3 mL) & 4-ZF 92398 d-2-2(28.9 mg, 0.26 mmol), (25,4R)-4-[tert-FE (Tho]we) A L A]-1-[2-
[3-(Blol = A WE )-1,2-SALE-5-Y | -3-H @ FEf = U |- N[ (15)-1-[4-(4-W -1, 3-E| o} F-5- ) s d | ol & | 7]
o)

2 d-2-7}2 58 ~o}u|=(80 mg, 0.13 mmol) % PhyP(100 mg, 0.38 mmol)e WrE EFEo], A4
DIAD(0.08 mL, 0.38 mmol)E 7}k, 2A1ZF Fol, 3y E4S 73t sl AAH Y. AFES &3
£ TLC(DCM : MeOH = 50 : 1)=& AASte], MA mA2A Yat= BAE(75 mg, 0.10 mmol, 81% F&)S 4

Th. LOMS: CoHioFN:0sSSi [M+H] ol i@k A|2bA: 722.3; AZ=2]: LCMS [M+H]: 722.5
gl 20 (2S,4R)-4-((tert-F-E o] mE & &) A] )~1-(2-(3-(((4-(2-(2-3} o] EEA] 7] H )-5,6,6a, 7,9, 10- A} 3]

O] EZ-SH-T]efA] = [1",2" 4, 5] T e} k= [2, 3-c | F] 2] G} -8~ ) F] 2] H-2- ¢ ) S A] ) v & ) o} o] £ G ApF-5-Y )=3-m]]
P e )-N-((S)-1-(4-(4-m] HE] o} F-5- ) F]H ) o & ) ¥] F 2] ] -2-FF2 F = o] =
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[1319]

[1320]

[1321]

[1322]

[1323]

[1324]

[1325]
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CH,ON(3 mL) = 2-(6,6a,7,8,9,10-AAX ol =250~ &} %=[1',2"':4,5] A = [2,3-c] F & J 1 -2-9 ) 7 = ; 3}
ol=2F R o|=(37 mg, 0.12 mmol) L (25,4R)-4-((tert-F-ErtolWgaAA)SA)-1-(2-(3-((4-ZF L. 29 7
d-2-A) A wE ) olo] 28 ALE-5-A)-3-HE FE = ) N-((9)-1-(4-(4-HEE] o} Z-5-A ) ol &) 9] E 2 -
2-FtE2E 2ol = (70 mg, 0.10 mmol), K.C0,(0.05 mL, 0.29 mmol)e] ZEIFEL 90TColA 1647+ E9o
Art. WHEES H0(20 mL)E AA3Ia, FA20 oL X 3)E FZ9ct. 7] =L FFslar, NaSo,E A
A71a, gsta, W FolA FEAAT. JFFES EFHE TLCCM : MeOH = 10 @ DR HAS o], T4
SdmA ek AAE(30 mg, 0.03 mmol, 31.4% 8)S AT, LOMS: CoHeNio0sSSi [M+H] o thak A2k :
985.4; AZFX]: 985.6.
A 30 (2S,4R)-4-3} o] EFZA]-1-(2-(3-(((4-(2-(2-3} o] =F A 5] )-5,6,6a, 7,9, 10~ A} 5} o] = 2 -8~ 2} %] 3=
[1',2":4,5]5]2}x]%=[2, 3~c] 5] 2] O} -8~ ) F 2] | -2~ ) S A] )i &l ) o} o] 22 A} =5~ )-3-ml| & EF 3= & )-N-((S)-
1-(4-(4-m| P E] o} Z-5-Y ) ¥ d ) o & ) ] E &] o] -2-F} 2 F o} =
DCM(2 ml) = (25,4R)-4-((tert-F-drfo| B A &) & A )-1-(2-(3-(((4-(2-(2-3}o]| =FA # ) -
5,6,6a,7,9,10-FA}sto| =2 -8F-T A = [1',2" 14,51 T 2}A = [2,3-c] F | th1 -8~ ) 7] gl e -2- ) S A ) v & ) o}
0] 4 &AL E-5-) -3~ D ER e )N (($)-1-(4-(4-H FE| o} F-5-< )| ) o] &) ] &) W -2-7h 2 B 20} m] =(30
mg, 0.03 mmol)2] xwkyEl f-ofe] Ao TFA(3.0 mL)E FH7ISFtE.  1A1ZF 3o, 3utd 52 S AAsaL,
AFES H000.1% HCl) 5 CHCN = 5.0% WA 95.0%% §5E= 2FE HPLCE AHAste], 3] 24 HCl
Aoz (28,4R)-4-3Fo] EEA-1-(2-(3-(((4-(2-(2-3}o] =& A H D )-5,6,6a,7,9, 10- & A} 5} o] & 2 -8f-31] 2}-4]
=[1",2:4,5]9 24 = [2,3-c] F B o -8-2) I gl H-2-U ) 2 A )W &l ) o} o] AL A} E-5-2 )-3-1| & e} 1= )N
((9)-1-(4-(4-HEEo}Z-5-)Hd) o &) T B g-2-F}2 B ~o}n| =(3.6 mg, 0.003 mmol, 12% F&)=
AQTE,  LOMS: CulsNig0sS [M4H] o thah AAFR]: 871.4; 2232: 871.3. H MR (400 Mk, CD:OD-dy): &
9.70-9.77 (m, 1H), 7.91-7.93 (m, 1H), 7.41-7.56 (m, 7H), 7.15 (s, 1H), 7.02-7.06 (m, 2H), 6.80-6.82
(m, 1H), 6.41-6.35(m, 1H), 5.35 (s, 2H), 5.01-5.06 (m, 2H), 4.38-4.60 (m, 2H), 4.07-4.22 (m, 4H),

3.79-3.86 (m, 2H), 3.58-3.74 (m, 3H), 3.32-3.39 (m, 2H), 2.57-2.58 (m, 3H), 2.36-2.43 (m, 1H), 2.17-
2.24 (m, 1H), 1.88-1.99 (m, 1H), 1.45-1.59 (m, 3H), 1.05-1.06 (m, 3H), 0.83-0.87 (m, 3H).

AA 4 82. (25,4R)-4-3}o] EEA)-1-((2S)-2-(1-(8-(2-(2-3}o| =& A #|d )-5,6,6a,7,9, 10- A A} 3} o] = 2 -8~
A =[1',2":4,5]9FRA =[2,3-c]¥ Ft}A-8-9 ) L= ) o} A E] D -3-Ft 2 F 2 0}u| 1 )-3, 3-Tho] w| @ el = )-N-
((S)-1-(4-(4-"EElo}&-5-)Hd) ) I Ed-2-FtE B 20lu| =

;w”‘“{jmu\l\f’a

[
" | HNf(
HE .

Ex B2

@A 10 tert=FE  3-(((S)-1-((2S,4R)~4-8} o] =5 A]-2~(((S)~1-(4-(4-V|E E]o}Z -5~ )7 d ) o & ) 7} 2 b} &
o) F & e]Hd-1-Y)-3, 3-to] | H-1-5 2 E-2-¢ )7} 28] Y ) o) A B H-[-7} 2 5 H gl o] E
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DMF(10 mL) F (2S,4R)-1-[(25)-2-o}1]2=-3,3-tho] W& F-B} 2= |-4-8}o] =Z A -N-[ (1S)-1- [4-(4-¥E-1,3-F]
o}Z-5-)Fd e 3 Ee]d-2-7tE 2 ~0}m] = (110 mg, 0.25 mmol), 1-[(2-WEZ23-2-U)LA7tE R d]o}
AE P -3-7} 2 2250 mg, 0.25 mmol) 2 DIEAC0.12 mL, 0.75 mmol)e] el EgHEo], a-&oa] HATU(189
mg, 0.50 mmol)E H7I8IATE.  16A1ZF Fof, Whg E3ES EtOAc(20 mL) & 3 AA]7]|a, (2 X 20 mL), L
g 2zt 9520 nL) 2 AAS AT, F7] F& EEskal, MgSoE AxA7|A, s, F5F AxRAIZT
olojA, % EAS HFHE TLC(DCM : MeOH = 15 : 1)E AA|sle], 2 d=2A = YA E(100 mg, 0.15 mmol,

64.1% 8)S AATH  LONS: ColN:0:S [MHI] ol ik A12kx]: 629.2; 2232]: 629.3.

s

oAl 2: (2S,4R)-1-((S)-2-(o}AE] El-3-F} 2 & ~o}n] 32 )-3 3-CFo] m El L E] - @] )-4-5}o] =ZR]-N-((S)-1-(4-(4-
e ElolZ-5-Y )T Y ) g ) F] F 2] d-2-Ff 2 H ~oln] =

M

¢

HN-ﬂI /ﬁLrIN

DCM(2 mL) % tert-%-¥ 3—[[(25)—1 [(2S,4R)-4-3}o] =FA|-2-[ [ (1S)-1-[4-(4-M€-1,3- E]o}FZ-5-L) = d ]9l
gd]7tEnrd 195 d-1-41-3,3- o] el -1-& 2 e-2-d |7l 2nt 2 d Jol A El g - 1-7t 2 5 A g 0] E(120  mg,
0.19 mmol)2] WWkE &Aoo 25To|A TFAC0.5 mL)E H7Isksith. 1AZE Foll, 3y EFS AASY, oo
24 daks AAE(100 mg, 0.18 mmol, 94.7% 48)S AT, LOMS: CoHaN:0,S [MHH] O ohdh AArA:

529.2; AFX]: 529.3.

YAl 30 (25, 4R)-4-3} o] EFA]-1-((25)-2-(1-(3-(2-(2-3} o] EF A Y )-5,6,6a, 7,9, 10- A3} o] & 2 -8~ 2} X]
W=[1',2':4,5] ]2} R] 5[ 2, 3~ ] 7] 2] 0} {8~ ) Z 2 8 ) oA E -3~} 2 Fp o m] 52 ) =3, 3-rf o] mi B} I & )N~
((S)-1-(4-(4-r HE]o}Z=5-¥) A d ) o] & ) 7] F 2] {l -2-FF2 5 = ofr] =

DCM(2 mL) 5 (2S,4R)-1-((S)-2-(olAH U -3-7}2 & 20}n] &2 ) -3, 3-Tho| M & F- B} ie Y ) -4-3} o] EFA]-N-((S)-1-
(4-(4-m g o}&-5-d) A d) ol D) H E H-2-7t 2 F 2ol = (55 mg, 0.10 mmol) ] WWHE &Kol | A L-oA 3-
(2-(2-8to| =2 A HH)-5,6,6a,7,9,10-F A slo| =2 -8H-3] g} X .= [1",2" 14,513 &} A = [2,3-c ]3] ] T} 21 -8-Y ) T

Z39(35.4 mg, 0.10 mmol) & A2F EdololrEAHZE o] =glo] = (132 mg, 0.63 mmol)E 7139t} 164
b Fell, e EFES 5 A2, IFES 38 HPLC(0.1% NHODZ AAste], Ha aA|2A s}

= WAE(5.6 mg, 0.006 mmol, 5.8% &) AQATH.  LOMS: CullaoNig0sS [MHH] o] ek A2kx]: 851.4;

AZA]: 851.5. H NMR (CDsOD, 400 Mi): 6 8.87-8.81 (m, 1H), 7.78-7.73 (m, 1H), 7.46-7.33 (m, 4H),

7.22-7.13 (m, 2H), 6.90-6.83 (m, 2H), 6.31-6.26 (m, 1H), 5.04-4.94 (m, 2H), 4.59-4.41 (m, 2H), 3.91-
3.47 (m, 6H), 3.25-3.07 (m, 3H), 2.75-2.70 (m, 2H), 2.48-2.38 (m, 6H), 2.24-2.18 (m, 2H), 1.96-1.86
(m, 4H), 1.52-1.46 (m, 2H), 1.07-1.05 (m, 3H), 0.90-0.81 (m, 3H).

AA e 83. (2S,4R)-4-3}o]=E A -1-((2R)-2-(3-((1-(8-((S)-2-(2-3lo| EE X HH )-5,6,6a,7,9,10-HA}3}o| =
Z-81-FFA = [1',2":4,5]9 A = [2,3-c]F T -8-Y) T2 H ) A &2 H-3-U ) & A] ) o}o]| A& ALE-5-YU )-3-H]
R d)N-((9)-1-(4-(4-"EE o} E-5-A) D)l &) F &2 D -2-Ft 2 F20tv]| =
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—(
\#N
Ex B3

AAs S BAS ALEshe], AAlo 83, ©A 3o tis] ZIAE AEF FARSE AAE ALEEle] 34 IES
A2, LOIS m/z: CollsNi0sS [MHI] ol ciak A12k2]: 891.4; A=2]: 891.4. H NMR(CDOD, 400 W): &

8.87-8.81 (m, 1H), 7.78-7.73 (m, 1H), 7.46-7.33 (m, 4H), 7.22-7.13 (m, 2H), 6.90-6.83 (m, 2H), 6.31-
6.26 (m, 1H), 5.04-4.94 (m, 2H), 4.59-4.41 (m, 2H), 3.91-3.47 (m, 6H), 3.25-3.07 (m, 3H), 2.75-2.70
(m, 2H), 2.48-2.38 (m, 6H), 2.24-2.18 (m, 2H), 1.96-1.86 (m, 4H), 1.52-1.46 (m, 2H), 1.07-1.05 (m,
3H), 0.90-0.81 (m, 3H)

st 714
SMARCA2 B2 R % w2l 29 (binary) 2 39 (ternary) 2% #AA

SMARCA2 wrwide] A x3 BRREWAS Active Motif(FFEH=T #: 31449) 2R T8k, VHAL/LEX
(Elongin) B/¥=71  C(VCB) N-¥¥+  hiseelz¥  VHL(UniProt 48 ®3&  P40337; M54-D213;

MEAGRPRPVLRSVNSREPSQVIFCNRSPRVVLPVWLNFDGEPQPYPTLPPGTGRR IHSYRGHLWLFRDAGTHDGLLVNQTELFVPSLNVDGQPIFANITLPY
YTLKERCLQVVRSLVKPENYRRLDIVRSLYEDLEDHPNVQKDLERLTQER I AHQRMGD) , d=27 B(Q15370; M1-K104;
MDVELMIRRHKTT IFTDAKESSTVFELKRIVEGILKRPPDEQRLYKDDQLLDDGKTLGEC GFTSQTARPQAPATVGLAFRADDTFEALCIEPFSSPP
ELPDVMK), 4271 C(Q15369;  M17-C112;  MYVKLISSDGHEFIVKREHALTSGTIKAMLSGPGQFAENETNEVNFRE IPSHVLSKV
CMYFTYKVRYTNSSTEIPEFPTAPETALELLMAANF LDC) EHFAE Fe@dA 7oL, EFAE Ni-HsAdd o) AgAlsiaL,
olo]A] TEV ZR2H|o}AE AME-3te] hise Bl L A& AASL, BFAE AME Hel Z7]-vjA] Z2rE A2

Fobm AAIsg.

3}t g0 oA AL 3849 AH{u wlo]TEZ =¥ o)E (PerkinElmer ProxiPlate Plus)®} 7] TR-FRET HAS
ARSE] Al @Ol A HIEsE s, VA e EgEe] U As B s gt=e) AASH, o=

o

F-olE=d TR-FRET A5 AR oJojxitk.  E3 #7hAlete] 39 HFA IS A I5tEe oA
(cooperativity)S VCBO 323} Lo HA sloA x= &4 stolA Frlstgder. A8 33ES DNSO F9] 10
uMz  &IATIIL, 9-8F  ICxpolA  AlEatr. 1 oM TCEPE &§3F= 1x AlphalISA Epigenetics
Buffer (PerkinElmer ALOOSF) Z-olAl SMARCA2(10 nM %), HIQE|dss Z2B (25 nM HF), € AA 459
T VB ulhE £FFdo=x HA EFES AxUT. DO 59| ol FFES vt A (TECAN D300E)
o o9& 3u) AL X ER Zzte] dol Hrpslar, Aol 208 FH Aol A3 F HE Ak, Lance Fu
W1024 &-6xHis(0.6 nM &=+, PerkinElmer AD0110) % ~EEH]d Surelight APC(6 nM #<%, PerkinElmer
(R130-100) & H7Isldith. olofA, FHo|EE WUaslal, GAdA 4T s F7t2 Aol dstar, o
oA Envision WEIEE Z#o]E 3%7](PerkinElmer, 2102-0010)¢] o]3] A=al4irt. 665/6209 3 A5
o] H1E dlolg B AFESIFY. AGA MEES ¢ FA = 100 X (Foso = F) / (Fouso = Fpo)oll 218 Al4ks)

o, o7 Fyps DNSO thZ*o|al, Fe %A tixo|th. GraphPad Prism AZEgo]S A}&3le 38t
B v g8 % A2 Hasietown g2 we Mo RRE IC, S Z2AskA.

SMARCA4 BEE2RErQ 29 2 39 2% AR

SMARCA4 Tl o] A% HRREr Q1S Active Notif(31401) ZRE Tatdth. 35tEe] oA 24< 3844
A3 vpo] A ZE o] E(PerkinElmer ProxiPlate Plus)t &7] TR-FRET #74S AR&dte]l Al@yhfols B7st
St 7N FaEo] BAF Ad Held] da atmel A o] mK S-o]EA TR-FRET A5 7
2R olojr}. B3 A tAee] 39 H@A AL A% IFE) FEAHS VB T3} wRe BA sl =
= =4 St Hrbsldg. Ald 3EES DMSO Foll 10 mME §3jA]7]aL, 98 1Cs EXolAd Algsditt. 1
mMl TCEPE $H#-3h= 1x AlphalISA Epigenetics Buffer(PerkinElmer ALOOSF) FollA SMARCA4(20 nM #¥), H|S
Bldsle ZeR (s M AF), R 44 43 E: VBG pDE ERFoRA AA EFEL AxdA.
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DMSO Z¢] 4] 3}3HE-S ]~ A] (TECAN D300E) el ©]&l] 3u] <14 s|A& = 7thzbe] o #Hylabal, ALoA 20
B oZot Qo] ds &, 7E A9k, Lance Eu W1024 3-6xHis(0.6 nM #H3, PerkinElmer AD0110) @ AE
MY Surelight APC(6 nM # %, PerkinElmer CR130-100)Z H7}slith. o]ojA, ZHo|EE HR3la, 4
ol 4TAlA Wt F712 Aol d3stal, ©]oJA] Envision HEIRE FdolE #=7|(PerkinElmer, 2102-
0010)ell <fsll F=3Feleh.  665/6209] Y Az HE dolE E4o A&, A WEES ¢ A =
100 X (Fso = F) / (Fowso = Fe)oll &3l Aatetgleom, o71A Fygs DMSO tixatelil, Fpe 94
tjZ&aro|th.  GraphPad Prism AZEO]E ALESte] hghs ko el % JAE AFsFo=n &5 W
Ao REH 10y #h& AR

o
oL

oft
oo

AE AR TZEF - SMARCA
SMARCA S A S AZE37] 93 AlE A& L In Cell Western(ICW)

SEE A D AFE Mg FFES DISO Fol &HAA 10 M 2E(stock) S Ax8tL, Hil =S 10 pl&
FABAA 3] AL FAHE SR FHsFgY. F 23] 11302 Bad oz 10% v/v FBS(GE Healthcare, 7+
=227 #: SH30910.03)7F ®Z¥ PRMI 1640 <] (Corning Cellgro, ZFEEL #: 10-040-CV) ol NCIH1693 %
NCIH520 A ¥E =3t T}.

SMACRA2 X SMARCA4 ©&id R&|E ZAA3I7] 98ke], NCIH1693 2 NCIH520 A3z A9l DCsx k= In Cell

Western(ICW) &A1l o3 . =1
W= Algsta, 37CelA 5A12F B¢ AEA
(U9A1"9 g 2~3A D300-Tecane AM&3le], 11 FEE 10 uM= FAsPHA 28l 3 Erf -y DMSO
2 Aol ATsrsEA) Azel Akt
Atk DMSOSF g Qlwel e MEE vS|F dlRTozA ARSIt

In Cell Westerns 33}7] 93le], RZPE WS AAS ], AE7 Fdel e AH=2 Jd2 FA).
RS AAG o, AEE A4 308 < AFHoIAToZN 40 ple 4% EEFLH 3| =E ARSI
ZYolE Yo AL, ool AFH &ER(0.1% Triton X-100% 3Hi3dlE Ix PBS)S AM&3&le] ZEolEE
50 pL/92 53] AHEgozn T3, 13 AR FA7] do, AEE A2 308 5k 30 pl/
Ae] Ak k=M (Licor Odyssey AHer 94390 PBS #927-40000) &8 x}ehalgith.  SMARCA2 W+ SMARCA4 whwiz
S ZAs] 9], AEE Li-Cor Odyssey A&+ €FMr-PBS #927-40000 ZFol 34w 20 pL/de] &-
SMARCA2 W+ SMACRA4 A (ME A Z A (Cell Signaling) BRM #11966S 1:1000, AXE A5 HE BRG #49360S
1:1000) &2 FA| g 5, 4TolA a7 Iulo] Ast3itt.

e, ZHOIEE 50 pl/¥e AF gFNoz 584 53] AHste] BRE I 1 IFAE A AL, o]
A 22 A L FF DNA Eolz dE(dA F-E7 1:500 IRDye-800CW #92632211, = DRAQS™ 1:2000- #
abl08410)¢] EStE2HE 20 plLE ZHzhe] Aol A7ttt ZHolEE 23181A E5o]FuA Ao 14]
7t Sk AFHel sttt AEE 50 ul/ge] MH fFHoR 53] MHT T ol 23t 13]9] wlA
W oAHE Fae §, 37C LA 108 AFAIZ F 2SIt Li-Cor Odyssey CLx o7 Al Z~®lS A}
L3l ZYCEES ~AAd3Ee] 700 nm Z 800 nmellA Q] HE AEE FE53T. SMARCA AEE F AXE M
Eo] disl AqtslataL, olojA olF A tstE s ARESte], FHol oAl % DMSO thxdt tiH] % ESE AlLtet
Gk, SAE & WA ([AAA] vs. A3t Wk — 7PH 7)&7])ol 7]1%3}9] GraphPad Prismd 213
S Ao 2 A Dy AAFESITE.
NCIH1693 ¥ NCIH1708 MZEA ICy& AR 7] A% A% F4 AA

4 10007H¢] NCIH1693 = NCIH1703 A3EE 96 Zlo]E ol Aldatar, 37CelA 5A17F &<k Qlfulold
stith. 10 mM 2% FE=EFEH 3EFES 3w A% IMEE YAY vz D300-Tecans AHESte], FH 1L
=5 10 pM=E FXstaA e Hau FEuf F-u)o o] DUSOE AHgste] BarstetwA Aol H7siitt.
DMSOSF gl 1ol e AEE WE ooz AREsltt.  BE AP SHolEE 37TAM 4d &
oF ¢lFHo] A% Zof ATPlite 3% 7 A~ (Luminescence Assay System)(PerkinElmer Cat.no# 6016941)
Abgato] MR S3lEEFE AP FFs SATORA AE AEHES S5, A oA 4 DUSO H g
2 tib] AEVHs AXEe WESS A4kslal, Graphpad Prism([SAA] vs. Aafstd whg - 71¥ 71
DellA EF8ate] A 40149 AE F2] 10 b AA3AT.

o

N
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(& 2] BESH dHolg«

IC5_SM2_T+= SMARCA2 FRET 7gellAel 3¢ A ads AHstar;
IC5_SM4_T+= SMARCA4 FRET 77gellAe] 3¢ A ags A Hstar;

DCs0/DuaxB(SM2_H520) = H520 AM2ZollA AlHE FX ool A 9] SMARCAZ -3l &= /3] SMARCA2 #3E AA 3

al;

DCs0/Dyax(SMA_H520) = H520 A FEoA AlAHE w3 ool A 2] SMARCA4 3] &= /Hth SMARCA4 E&lS A3}

Oll

al;
DCs0/ Dy (SM2_H1693)= H1693 AM3E A H520 AlEdA AlE®E 5% ouleAe] SMARCAZ +3 =¥ /H4)
SMARCA2 &l & XA &}a;

IC5(PRO_H1693)2 H1693 Al2zol A o] &34 &8s A A g},

[ 2]
ICso ICso_ DCso/Dmax% DCs0/Dmax% DCs0/Dmax% ICso
Ex | (SM2T) | (SM4.T) (SM2_H520) (SM4_H520) (SM2_H1693) (PRO_H1693)
1a B B/A B/A B
1b A A B/A B/A A/A B
2a B B B/A C/B B/A B
2b A A C/A D/C C/A C
3 A A/A B/A
4 A A/A B/A A
5 A A/A A/A

*A =1Cs0 B2 DCs50<0.1 MM B=0.1 H.M_‘/IC((; == DCso<1 IJ.IW C=1 MM—<ICSO T DCso<10 IJM
D =1ICso B2 DCso>=10 uM; =5 A = Diax>75%; B = 50%<Dnax<=75%; C = Dumax<=50%

SMARCAZ HiBiT ¥ SMARCA4 HiBiT #3) AR (AE)
SMARCA2/4-HiBiT *5-%l (knock-in) A%E2] A=

Promegacll 71A1@ w}&} zro] CRISPR-wi7f El7d A]2=®lo] <&, LgBiT =& HEK293T AlEolA<] SMARCA29
HiBiT FE = 5-918 F3433lth. -2 SMARCAZ AolAel FFHIA HiBIT #-20-& KA (Sanger) Aol
ola] #olEdul. SMARCA2-HiBiT =-9°] Hela @Y EE A F((S302366) = SMARCA4-HiBiT =-¢1 Hela @Y Z=
A 3E(CS3023226) 5 Promega=4-H T-1ataivh.  olFHFA HiBIiT =-912 SMARCA2-HiBIT % SMARCA4-HiBiT ©
ASZE AE & BEFoAe A7 Agel o3 A=A

HEK293T A|Eo| A ¢] SMARCA2 HiBiT ¥3] A=A

=S WS B8 59 EdolE UolA 3u] AL A ERE A|xstal, o]o]A Agilent Bravo A t]z=dAo|
olal 3849 =¥ 1°1E(Cornmg #356661) W= 25 nL/4A2 %ZATF.  SMARCA2-HiBiT ©QE& HEK293T AEE,
A7) 3ol ©7 3849 Zo]E U2 5,00070/4/25 uLE H7FEATE.  24A)17+e] QFFHlol A Fo | 25 ul/
4] Nano-Glo HiBiT Lytic 7% 9= (Promega: N3050)& ol Hr}elar, HE7] AoA 108 EQF Q1iFH o]

o} 225taL, o]ojA] RLUE wlo]aA 2= o]E #57](Envision, PerkinElmer) AollA HE3}
ATk, RLU H] @t o3 2ol % Aol sl Barstatalvt: % <A = ((HC - LO) - (3}3E - LC)) / (HC -
LC)) * 100 (3714, HC = 3L thxT = DMSO ©5¢] Ha A& LC = A hxT = 1 pM PRT1001728¢9] 2] %
RLUS] 100% &A1) At A5). Aarstd & JAE Ab&ate], 247he] shgk=ol gk 114 &% wg 345 A
(- 35 / (1 + ((1C50/X)77]

Astel, a7] Aol Jlzatel 1050 &e AAT Aolth ¥ = 4 %
D)) (1A, YE X AR el EA stelAl & odAlelm; Y = FA R guejoln; s = FA
o a Bereloln; 71971 = AALLD Areln: D50 = A91/3 dEws) wesel 506 HAE 2 A

9] F%9l). DC50 #He XLfit Model 2058 Algar oz AAEHUTT.
Hela Mo 2] SMARCA2 HiBiT ¥ SMARCA4 HiBiT &3 AA

A Z% Hela-SMARCA2-HiBiT =+ Hela-SMARCA4-HiBiT A¥(1:1 H]o] A¥:EHF EF(Trypan Blue) (#1450013,
Bio-Rad))9] 10 ulL ®EFHEE AX A5 £o]=(#145-0011, Bio-Rad) “doll Ewistar, A Al47](TC20,
Bio-Rad)E AFg3&te] Alx W 2 Ax HY&HS I, v ZotAazRE HHE3 -y AQdEd Ax
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AAsI] 20 pL/A=2 250070¢) AE/AE 483}, Hela-HiBiT AXEE 50 ml Y Z(#430290, Corning)
S0k, HolEw YA 7] (SPINCHRON 15, Beckman)E A}-&3}e] 58 &9t 1000 rpmo 2 2% thg-3ir}),
Az #H7)ekar, 10% FBS(F2422-500ML, Sigma), 2 1X YA /AEZERF]A(200 g/1)(30-002-CI,
Corning)& i3l W3 E EMEM(#30-2003, ATCC) AIEZ wi%F ®ix] Fo] AX S 125,000702] A3 /ml 2
AE A=2 Qe S/ A8 Wil A Multidrop Combi(#5840310, Thermo Scientific) AolA #FF
FHA E(#50950372, Thermo Scientific)E& AM&3le] 384€ TC Hel® Zd°]E(#12-565-343, Thermo
Scientific) Wl ¥ 20 pulLe AAEF Hela-HiBit AEE Eujsitt. =g A tj=#AX(D300E, Teca
n)E AHESEY] ZHolE Al AlF sEES Eulgth. isw 24w A5rlolE WielA 37 TelA 18A1%F
ot ZHolEZ clFHolAstt. 20 uld AFE Nano-Glo® HiBiT Lytic A& =N (N3050, Promega)<
Multidrop Combi ZFollA A& FH FHAIE(#24073295, Thermo Scientific)E AF&3}e] 384 Zdo|EQ zhz}
o] dof Hrpslar, A4 30 WA 60F <t QAFH oA f‘fPE} 3844 Ultra-Sensitive W& RE=E Al&3}o]
nfo] A 2 Z Y o]E =7 (Envision 2105, PerkinElmer) oA ZHo]EE #E3tl. A Holy 3 2 3
g5 AH HuME F9 do]g #o]A(centralized data 1ake) W2 XL, TetraScience, Inc.ol ¢la] A
AF 2AE3 2EHES AME3te] t)Z8F A3, Dotmatics Informatics SuiteolA] Screening Ultra RES
ARgsEe] HlolE w4, d-A33t g Bavt it

[E xx] HiBiT HA dlo[El+
DC:0/D, B(SM2-293T) = 293T HiBiT ZAAoNA Ald® =% oo Ae] SMARCA2 3] #2l/Z ) SMARCA2 E3Z

=2,

A2 3}aL;
DCso/Dyu b (SM2-HeLa) = HeLa HiBiT ZAANA A&® % ool Aol SMARCA2 Ha] &2/ t) SMARCA2 &=
A2 3}aL;
DCs0/Duax®(SM4-HeLa) = HeLa HiBiT AACNA A dE B o]ol 4] SMARCAA Ea &= /FH ] SMARCA4 H3=
1=

%

rt

- 177 -



[1370]

[1371]

DCs0/Dmax% DCs0/Dumax% DCs0/Dmax%

Ex (SM2-293T) (SM2-HeLa) (SM4-HeLa)
4a
4b

7 B/A

8 B/A

9 A/A

10 A/A

11 A/A

12 B/A

13 A/A

14 A/A

15 A/A

16 A/A

17 A/A

18 A/A

19 A/A

20 A/A

21 A/A

22 A/A

23 A/A

24 A/A

25 A/A B/B
26 A/A B/B
27 A/A B/B
28 A/A B/C
29 A/A B/C
30 A/A A/A
31 A/A

32 A/A

33 A/A

34 A/A D/C
35 A/A

36 A/A

37 A/A

38 A/A A/A
39 A/A

40 A/A

41 A/A A/A
42 A/A A/A
43 A/A A/A
44 A/A

45 A/A A/B
46 A/A B/A
47 A/A A/A
48 A/A A/B
49 A/A A/A
50 A/A A/A
51 A/A A/A
52 A/A

53 A/A

54 A/A JA
55 A/A A/A
56 A/A

57 A/A B/B
58 A/A A/A
59 A/A A/A
60 A/A A/B
61 A/A A/B
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62 A/A A/A
63 A/A A/A
64 A/A A/A
65 B/A
66 B/A
67 A/A
68 A/A B/A
69 A/A A/A
70 A/A A/A
71 A/A A/A
72 A/A A/A
73 A/A B/B
74 A/A
75 B/A
76 A/A A/A
77 A/A
78 A/A
79 A/A
80 A/A
81 A/A
82 A/A
83 A/A
84 A/A
85 A/A
86 A/A A/A
87 A/A
88 A/A
89 A/A
90 A/A A/A
91 A/A
92 A/A D/C
93 A/A A/A
94 A/A A/A
95 A/A A/A
96 A/A A/A
97 A/A A/A
98 A/A A/A
2 A/A A/A
100 A/A A/A
101 A/A A/A
102 A/A A/A

A =ICs %% DCso<0.1 pM; B =0.1 pM=<ICs0 =3 DCso<1 uM; C = | pM=<ICsy %3 DC5o<10 pM; D = ICsp
E 1= DCsp>=10 pM; T3 A = Dypac>75%: B = 50%<Dinax<=75%; C = Duuax<=50%

[1372]
[1373] AR AN Fejo] A, B gL shr] B #@ ol

[1374] B 1. 33k 19 ek, e o9 A o FeHe o e SujstE:

[1375] (3182 1]

[1376] PTM——ULM

[1377] (71 AelA,

[1378] PTML- 3}e}4] [AQ] Ro]ojE]o]ar:

[1379] [3}3h2] TA]

[1380] ,

[1381] (71 Al A,

[1382] R 2§ Astol7L}, i PINT} ULNS AZsH= 8184 mo|olE|o]m;

[1383] #3= ULMO djgk F-23 o] ar;

[1384] ne 0 WA 30]aL;

[1385] = dedom AgE ~CH-, -C(0)-, -S(0)-, E= -S(0),-0]™; o714 no] 2 Ei= 39 weli=, whx] ahfe)

Weke] —C(0)-, -S(0)-, &= -S(0),-¥ F AL;
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[1387]
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[1390]

[1391]

[1392]

[1393]
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[1395]

[1396]

[1397]
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1 o T .
RO 2R 2 5d4e2 0, D, @2, Gy ¢4, Gy 24, T Gy S50l

g

RS H, -C(OR', ®== -P(0)(OR),01™; 7], R @ R= =840z |, (o, 22, (o, A3H8 2 (o A

OJEFRYT, Gy AFE AlO|ERZYT, (g SNHEAIEZY, EBE Gy XI3E 3ElZ2Alo| 22 Y7 o],
79 ve 7o maes NelAy: ReIA, R BolAY RARelAY: i, Rl z6] RARE AT, 7

= Coli, Y= N EE (R(e]7]4, R'= HODolAY; T, R'o] vo RAH= A9 y= (o], 7= N &=
R'(3714 . R'= Hel)olx

79 dH ROl g, &=

= dagor Agd 59 YA 7% SlEl 2l 2 aejolm, of7|A mE] B Y 2 25 Sa weEl Co ¢
3 UME 2 3)#-vkS B3 418 elvbAlel] Agste ARl B3 4078 evkdl 2% mololEle)).

B 2. B 10] QolM, Re BF A%, 3=

B 3. B lol Qold, R 8] shehaow vEh S8 molojEel, s3E

~(A)g

(7] AelA,

la_1b

Zbzbe] A= =g”om. (RR. 0, S, SO, S0, MR, SOMR®, SONR, SO(=NR'), SO(=NR )NR“, CONR"

)

NRCONR™, NR'C(0)0, NRSONR, €0, CR'=CR”, c=C, SiR'R", POR", POOOR", (RR")r:, -(CR'R").
OCR R s, ~(CRR™ 1SR R 1, ~(CRVR™)aNR(CR R ) s, NR C(=NCNINR “NR “C(=NCN), NR“C(=CNO)NR", 0

W= 670e] RY 2/me R 72 dedom sk 39 WA 119 Ao|ZEezl, 0 WA 6719 R 2/E= R

)

e dddosn Agd 39 YA 19 dEzAtel2, 0 YA 6le] RY 2/wE R” Jw dudow Ady

b, Ei 0 WA 6719 R /= R /2 HeHow gy s zold® o Fojx Tozry Heun,

1b 1lc

714 R, RT, RS, R @ R= 72 =9dom —f, D, -8&, (G2, -0-0-C&Z, —C-Cytm ot
-S-C=Ce2 2 -NHC,-Cs&Z, -N(Ci-Cs&Z),, 39 WA 119 Alo]lE2d7, ol | e 2ok, 39 Wx 119 3

gl z=Ale] S, -0-(3¢ lﬂxl 11 AtelE2dd), -S-(39 WA 119 Afo]3 =), NH-(3€ WA 119 Abel &
247, NGB WA 119 AelE2dd),, N-Bd WA 119 Aol2 =) (C-G24), -0H, -NH,, -SH,

-S0.C-Cs2 2, SONH)C=Cs2Z, P(0)(0C,-Cs22) (C-C:&), -P(0)(0C,-Cs22),, -C=C-C-C:2Z, -C=CH,
~CH=CH(C;~Cs2Z),  —C(C-Cs2Z)=CH(C=Cs2Z),  -C(CrCeZ)=C(C~Cs& 7)o,  -Si(0H)s, -Si(C-Cs2H)s,
=Si(OM) (C;=CeZZ),, —C(0)C-Ce2Z, —COMH, -CN, —CF3, —CHF,, —CH,F, -NO, —SFs, —SO,NHC;-Ce2Z, -SON(Ci—Cs
+2),, -SONHNHC,-Cs22, -SONHIN(C,-Cs22),, —SONHC,—Ce&Z, —SON(Ci—Cs2Z),, ~CONHC,-Cs2+Z, -CON(C,-

),, -N(C=Ce2Z)CONH(C,=Ce22 ), -N(C,=Ce22 )CON(C-Cs 22 ),, ~NHCONH(C,=Cs2Z1), -NHOON(Ci=Ce22 ).,
~NHCONH,, -N(Ci=Ce&Z)SONH(Ci~Cs2Z), -N(Cr=Cs&Z)SON(C=Ce27),  ~NHSONH(Ci=Cs2Z),  ~NHSON(Ci~Cs 2

7),, i NHSONHol3; R EE R 727 Egdow, e Jld Audow ddgoe], 0 x| 4749 R
7z AdA oz gy Alo|Zaadz W/EE sy aAle]2Y RmoloHE FAT 4 99,

B 4. BHF 390 QoIA, = dola, R'e BHSHY -A-AAACE LbERA SH8H RololEloln, ol7]A Zbz}e)

A A AE =GHo®@ ) 0,5, S0, S0, MRS, SOMNRT, SONR, SO(=NR), SO(=NR'NR", CONR', NRCONR,
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NRC(0)0, NRSONR, €O, CR“=CR", C=C, SiR"R", POR", P(OOR™, (CR"R™) s, —(CR'R™)1O(CR R 1y,

la_1b la_1b la_1b la_1b

=(CR'R )1=S(CR R )iy, =(CR'R )1NR(CR R )y, AEIH o2 X3he 39 WA 119 AolE224, 39 UA

o FE A S, ofd, B SH RO R o] Foji FOoRRE AHEE;

o714, R* 9@ R'E 27t BgAow D, ¥, 0GR, 002, (R, -§-C-C -
NHC,-Cs&Z, -N(C-Cs¥Z),, 39 WA 119 Apo|EF24Z, o}, FEHZolH, 39 WA 119 s|H 2Alo] &

-0-(3¢ WA 114 Alelg2d), -S-(3¢9 WA 119 Afo]2224), NH-(3¢Y WA 119 Aol 2 242), N34
WA 119 Abe] 22 E),, N-(3 WAl 119 Abe] 222 (C-Cs&4), -0H, -NHy, -SH, -S0.C-Ce&H,

SO(NH)C,-Cs24 P(0)(0C;~Cs2 ) (C-Cs2 ), -P(0)(0C,-Cs&2)s, =022, -C=CH,
~CH=CH(C,~Cs2Z),  —C(C-Cs2Z)=CH(C=Ce2Z),  -C(CrCe2Z)=C(C~Cs2 7)o,  -Si(OH)s, -Si(Ci-Cs%Z)s,
-Si(OH) (C=Ce& )y,  -C(0)C=Ce&Z,  -COMH, -CN,  -NOy, -SF5,  —-SONHC,-Cs2+Z,  -SON(Ci-Cs22),,
-SONNHONHC,=Ce 22, ~SONEDN(C=Cs22),,  —SONHC=Ce2Z),  =SON(Ci=Cs%7),,  -CONHC,-Cs2+Z,  —CON(Ci—Cs&F
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~NHCONH,, ~N(C;=Ce2Z)SONH(Ci~Cs22 ), -N(Cr=CsZZ)SON(C=Ce27),  ~NHSONH(C,~Cs2Z), ~NHSON(Ci~Cs 2
)y, H= -NHSONH 2 o] 7017 wt o R HE e s ar;

R o R': 22t S9soE, B, D, A980R e (o B, G AIFEDY, G Sl RA]ZRAY,

W 5. B9k 1 L B 30 2ol R'e 0 X 6709 BT W/mE R” )% dEdew xaw 39 yA 11

1b

g ApolZEer, 0 WA 6749 RT R/EE R V) dEdom w39 WA 119 dE=Abo]

i
=

la_1b c

~(CR"R™) 5. ~(CR"=R™)-, ~(CR"R"™) 15~A-(] 7] A, A= 0, s, T NR'91) |

la_1b la_1b 1lc la_1b

~(CR R )157A-(CR R )15=(A71A4, A= 0, S, == R o), ~(R"R )1)A (CR'R D5s-A-(1714, A= 0, S, =

= MR, —(RR) 1= (CR=CR™)=(CRR ) 5=, ~(CR'R™) 5= (CRV=CR™)=(CR"R ) o-A= (] 7] A, A= 0, S, =

1lc

= R, ~(R'R") = (C=0)-(R"R) =, ~(CR'R) = (C=0)-(CR"R") -A-(S] 714, A= 0, S, E=

la_1b

NR9) . =(C=C)-(CR"R™)1a-A-(CR"R D)1= (S3 714, A= 0. S, T NR'9). —(C=C)-(CR"R 1. ~(CR'R™) -
(0 WA 6709 R R/EE R 72 dadom g9 39 YA 119 Al Z2%7)-, ~((RR D 1s-(0 WA 67}
of R @/me R” )= dulmow g9 39 WA 119 EzAle|2d)-, —(0 WA 670 R @/EE

R
2 dudez A9H 39 YA 119 Aol 22)-(RR") 5, ~(0 WA 6719) R® 2/Ex R 7z dese

la_1b la_1b 1b

2 A%E 39 WA 119 sEEAte]EE) ~(CR R Dis, ~(CR R )50 WA 6709 R* 2/EE R 7|2 A

la_1b 1b

Aoz 23" 39 YA 119 Aoz dZ)-A-, ~((R R )1s—(0 WA 671¢] R L/EE=R 7|2 Aazdoz X
B9 39 A 119 sl EAke] 2 2)-A-, —((R'R ) 1s—(0 WA 671¢] R @/m= R 72 Melgow 3% 3
9 A 119 Aol Z 2 Z)—(CRR Dps, ~(CR'R)1—(0 UlA] 6719 R™ 2/m= R 712 Audoz x3hd 3

9 A 119 AlelZE ez )-A-( 714, A= 0. S, E= NR ). ~(CRRD)1s-(0 WA 6712 R™ 2/m= R 7]
2 Auemoz Agd 39 UA 119 AF]ZRAZ)-((RR D) -A-(91 714, A= 0, S, E= NR'S), ~(CR'R)w
~A-(0 WA 6719 R 2/me= RS )= Hdemowm Agd 39 Ux 119 Al F2R)-(1714, A= 0, S,

lc la_1b 1b

EE NR D), -(CR R )is—(0 WA 6709 R ®/EE R 712 ded oz Ay 39 A 119 sHZAel&
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1 la_1b la_1b la_1b la_1b

0, S, = NR9), ~((R'R)1s-A-(CRR") 1s-A-(CR'R ) 1s-A-(CR 'R ) 1s-A-(S 7] A, A= 0, S, EE= NR 9]),
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